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THE VIBRATION OF STEAMSHIPS. 


By Rear-Admiral Georce W. MEtvitte, Engineer- 
in-Chief of the United States, Navy. 


INTRODUCTION. 


’ TcCONTRIBUTED, last session, to the Society of Naval 

Architects and Marine Engineers, New York, a 
paper dealing with the balancing of engines, in 
which I defended my action in resisting the intro- 
duction of the Schlick engine into the American 
Navy, and also my advocacy of the Macalpine 
system. 

The meeting was divided into two distinct camps. 
On the one side were those who considered the 
first period balance of the Yarrow-Schlick-Tweedy 
system sufficient; on the other, those, including 
myself, who believe the balance must be much 
more perfect, and include the shorter period forces, 
before a practical solution of the problem can be 
attained. I felt it binding on me, as the responsible 
head of an important branch of the United States 
Navy, to carefully reconsider the whole question, 
and to study minutely the current literature of the 
subject, in order to ascertain, as far as possible, 
where the truth lay. Not content with reading 
what appeared in our own language, I called in the 
services of my friend, Mr. A. H. Raynal, to note 
all papers that appeared, and make translations of 
a considerable number from the German. Some of 
these translations have appeared in the ‘‘ Journal 
of the American Society of Naval Engineers,” and 
I trust the others will be given in future numbers. 

This research has most amply confirmed me in 
my previous carefully-formed opinions, and has 
brought to light much that is practically important 
and interesting. I am prompted to enter the field 
again solely by a high sense of the great intrinsic 
importance of the problem—a problem which has 
attracted the best intellect of the engineering profes- 
sion for many years—.and by my firm conviction that 
the true solution can only be found in one direction. 
A thoroughly practical solution would constitute a 
most important advance in marine engineering, and 
is most urgently required. 

For convenience of reference, I give, in a foot- 
note, a list of the papers referred to and discussed.* 


* “Vergleichsmessungen der Schiffsschwingungen auf 
den Kreuzern Hansa und Vineta der Deutschen Marine” 

Comparative Measurements of Ship Vibrations on the 

ansa and Vineta, Cruisers of the German Navy”). Von 
G. Berling. ‘* Jahrbuch der Schiffbautechnischen Gesell- 
schaft,” 2, 1901, page 373.—‘* Vergleich zwischen der 
ausgeglichenen und der unausgeglichenen Maschine des 
Torpedo Bootes 8S. 42; ein Beitrag zum Problem des 
Massenausgleichs einer Vierkurbelmaschine unter Beriick- 
sichtigung der Wirkung der endlichen Linge der Pleyel- 
stange ” (“‘Comparison between the Balanced. and the 
Unbalanced Engines of Torpedo Boat 8. 42; a Con- 
tribution to the Problem of Balancing the Forces.of a 
Four-Crank Engine with regard to the Effect of the Finite 
Rength of the Connecting .Rod” ). Von Hans Mohr. 

Schiffbau II.,” January 8, 1901, page 237.— “ The 
Theoretical and Practical Methods of Balancing Marine 
sngines.” By Admiral George W. Melville, Marhieer. 
in-Chief, United States vag 3 - Society of Naval 
Architects and Mechanical gineers, New York, 





I cite them by the author’s name and by the page 
of the publication containing them. 

I will treat the whole question under five heads : 

I. The occurrence and importance of shorter 
period vibrations than those which take place once 
in the revolution of the engine. 

II. The non-occurrence of torsional vibration of 
the ship. 

III. The Macalpine system of balancing. 

IV. The conditions for attaining a good turning 
moment. 

V. The torsional vibration of shafting. 


SECTION I. 


The Occurrence and Importance of Shorter Period 
Vibrations than those which Take Place Once in 
the Revolution of the Engine. 


RECENT GERMAN INVESTIGATIONS. 


The importance of the shorter period vibrations 
has very generally been overlooked. In some cases, 
from imperfect analysis of the forces of these 
periods ; in other cases, because it was not believed 
that the forces involved were sufficiently intense to 
produce sensible vibration. 

Happily it is easy now to prove, not only their 
occurrence, but their great importance, by reference 
to careful observation; and I will prove, by 
analysis, that even the very feeble high-period forces 
are powerful enough to account for annoying vibra- 
tions of their respective periods. In many engines 
the second period moments have a very high 
value. 

Since 1893 the German Navy Department has, in 
all new warships, regularly undertaken the measure- 
ment of vibrations by means of Schlick’s pallograph. 
A special investigation of the vibrations of a num- 
ber of second-class cruisers, built as sister-ships, 
was ordered by the Navy Department, and the 
inquiry was under the superintendence of G. Berling, 
Imperial Naval Constructor. Some of these ships 
had engines with four cranks at right angles, some 
were fitted with Schlick engines, and the object of 
the investigation was to compare the vibrations 
arising in the two cases, A careful account of these, 
with the publication of many pallograms, is given 
1901, e 89.—‘‘ Appendices to the Report of the Com- 
lhe saipintal 7 tl Board of Trade to inquire into 
the Vibrations Produced by the Working of the Traffic 
on the Central London Railway.” By A. Mallock. Eyre 
and Spottiswoode, London, 1902. — ‘‘ Ergebnisse der 
Untersuchung der neueren Maschinen der Deutschen 
Kriegs-Marine.” Von Marine Oberbaurat Kéhn von 
Jaski. Schiffbau, June 8 and 23, 1901 (‘‘ Results of 
Investigations of Recent Engines of the German Navy.” 
By Chief Constructor Kéhn von Jaski. Transactions of 
the ‘‘ Journal of the American Society of Naval Engi- 
neers,” vol. xiv., page 18.)— ‘‘On the Balancing of the 
Reciprocating Parts of Engines, —s the Effect of 
th Connecting-Rod.” By Professor W. E. Dalby, M.A., 
B.Sc. Transactions of the Institute of Naval Architects, 
London, 1901, vol. xliii.—‘* A Comparison of Five Types 
of Engines with respect to their Inertia Forces and 
Couples, their Increases of Weight due to the Addition 
of Halemcitiy Weights and the Variations of Turning 
Moment on their Crankshafts.” By Professor W. E. 


in Berling’s paper, in the foregoing list, together 
with his conclusiens. 

If possible, a more interesting case is afforded 
by the German torpedo-boat S 42, which was tried 
with engines both of the Schlick and ordinary four- 
crank type with cranks at right angles. This 
forms the special subject of Mohr’s paper, and is 
also referred to by Berling. 


EXAMINATION OF THE ‘* DEUTSCHLAND’s”’ BALANCE. 


But, first, to give a clear idea of the relative 
value of the forces involved, I will discuss the 
engines of the Deutschland. 

The connecting-rod of the Deutschland’s engine 
being four cranks in length, the inertia force of a 
mass M moving with the crosshead will be 


F = M Roos @ + .2540 cos 20 — .0041 cos 40 + 
9 
.00007 cos 6 0 +, &e.). (1) 


where w is the angular velocity of crank in radians 
per second, supposed uniform ; R the crank radius 
in feet; g the intensity of gravity ; 9 the angle 
which the crank makes with its top-stroke position, 
the engine being vertical inverted. All terms but 
the first, in the above series, on the right hand of 
equation (1) arise from the finite length of the 
connecting-rod. 

It is now well known that to find the unbalanced 
force of first period produced by any engine we 
need only lay down a polygon, the sides of which 
are parallel to the cranks, in end view, and in 
length represent the inertia forces of the corre- 
sponding cranks. The length of the line required 
to close the polygon will give the unbalanced force 
in direction and magnitude. 

Similarly, if the sides of the polygon represent 
the moments of the inertia forces from the various 
cranks, all taken about one arbitrarily-chosen posi- 


Dalby, M.A., B.Sc. Transactions of the Institution of 
Naval Architects, vol. xliv., e 271, 1902.—‘‘A Solution 
of the Vibration Problem.” By John H. Macalpine. 
Transactions of the Institute of Naval Architects, n- 
don, 1901, vol. xliii., ENGINEERING, vol. Ixxii., page 63.— 
‘* Umdrehungsge-schwindigkeiten der Schiffsmaschinen ” 
(‘Turning Velocity of Marine Engines”). Von C. Frinzel, 
Ingenieur, Technikum, Bremen. Marine Rundschau, 
1897, page 961.—‘‘ On the Uniformity of Turning Moments 
for Marine Engines.” By Professor Lorenz. Transac- 
tions of the Institute of Naval Architects, London, 1900, 
vol. xlii., page 175.—‘* Untersuchungen tiber die period- 
ischen Schwankungen in der Umdreunngsgeschwindigkeit: 
der Wellen von Schiffsmaschinenen.” Vorgetragen von 
G. Bauer (‘‘Investigations of the Periodical Variations. 
of the Turning Velocities of Shafts of Marine Engines.” 
By Dr. G. Bauer). ‘‘ Jahrbuch der Schiffbautechnischen 
Gesellschaft, vol. i., 1900, e 311.—‘ Torsional Vibra- 
tions of Shafts.” By L. Giimbel. Transactions of the 
Institute of Naval Architects, London, 1902, vol. xliv., 
age 138.—‘‘ Neue Untersuchungen iiber die dynamischen 

organge in den Wellenleitungen von Schiffsmaschinen 
mit oot artes Berucksichtigung der Resonanzschwing- 
ungen.” Von H. Frahm. “Zeitschrift Verein Deutscher’ 
Ingenieure, May 31, 1902, e 797 (‘Recent Investiga- 
tions concerning Dynamical Action in Shafting of Marine 
Engines, with Special Reference to Synchronous Torsional 
Vibrations. Translation in the Journal of the Americam 





Society of Naval Engineers, vol. xiv., page 721). 
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termined. I need not stop to remark on the data 
necessary and sufficient to make the required deter- 
mination in any case.) 


‘Phe force for crankIV.is Ly = 186.6 tons, 42} 


3 
ay 
being the arm of the mcment. (See Fig. 4.) 

‘“ Now draw the force polygon ocd eo (Fig. 1) by 
making the sides proportional to the forces for the 
several cranks, to which they are parallel. 

‘* We find e o = 186 tons. 


‘** Higher period forces and moments. 

‘¢ Only the parts having the same motion as the 
crosshead, and a part of the connecting-rod,* give 
rise to these shorter period forces. The mass: of 
these parts for the Deutschland is about 20 tons 
for each of the cranks II. and III., or five-eighths 
of the mass producing first-period forces. Light 


counterbalances on cranks I. and IV. make the| 
proportionate reduction for these cranks about the | 


same, 


‘** Again, the connecting-rod length being four | 
cranks, the coefticients in the infinite series of cqua- | 
tion (14)+ apply to this case. Thus for second period | 
we must multiply the forces and moments for the} 


site, but the first pair at right angles to the latter, 
as in the usual arrangement. 

First take the moving masses exactly as they are 
in the Deutschland. 

The result for first period is shown in Fig. 5. 
The forces and moments are the same as in Fig. 1, 
and we obviously get the unbalanced force 


| devoted his elaborate paper of 1900 to showing how 
| this force could be reduced to zero, and have passed 
over the moment as quite negligible. 

‘*The importance of forces and moments of a 
| given value is greater the shorter their period, since 
' the shorter the period the more quickly will energy 

of vibration be supplied, other things being equal. 
Just as an engine running fast will give more horse- | 
| power from the same steam loads than the same | 
|engine running slow. Thus, 1910 foot-tons of | 
second period is as important as a much larger | and the resultant unbalanced moment of 3103 foot- 
moment of first period. | tons is similarly calculated, or they may be at once 

‘* Fourth Period.—The remark just made applies | measured from the diagram. } 

with greater force to this period. Besides, these | Fig. 6 gives the results for second period. 

forces and moments are here estimated for a per- | For fourth period a diagram like Fig. 3 would 
fectly rigid foundation. They are due to large | show all the cranks in one plane, similarly directed. 
masses with an extremely small amplitude of vibra- Hence the whole resultant is a vertical force pass- 
tion. Whenever the ship responds their values | 1g through the centre of the engine. This resultant 
wil] increase ; and we can readily see that in the) }8 obviously, from Fig. 3, 

case of fourth or higher period, where the original = 48 + .69 + .69 + .48 = 2.34 tons. 
amplitude is minute, the response from the ship 

| may be such as to increase the exciting forces and, (If, in Fig. 3, the resultant had similarly been 

moments many times. Also, as a vibration be-' taken through the centre of length of the engine, 

comes more rapid, the amplitude which can be the value of the unbalanced moment would have 

tulerated diminishes very quickly. | been 8.8 foot-tons. This is found by producing 
‘*Thisgreat increase of amplitude cannot, ofcourse, | the line of the 1.71 unbalanced force through the 








= { (268-186) + (268 - 186.6)" }# = 115.5 tons ; 


} 
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four cranks in Fig. 1 by § for the reduction 
of mass, and by .2540, the coefficiert in equation 
(14).+ For fourth period the multipliers are § and 
0041. 


Second Period. Foree. Moment. 







Crank I... 186x.2540x 2=29.5 tons Zero. 
» ID... 268x.2540x2=43 ,, 3082x.2540x$= 489ft.-tons 
» III... 268x.2540 =e 8263 x .2540x2=1312 ,, 
» IV...186.6X.2540x8=29.6,, 7900x.2540x8=1254,, 
Fourth Period. Force. Moment. 
Crank I... 186x.0041x %=.48 tons Zero. 
» I... 268x.0041x8=.69 ,, 3082x.0041 x= 7.9 ft.-tons 
» IIL... 268x.0041x§=.69 ,, 8263x.0041x $=21.2 
» IV. ..186.6x.0041xX§=.48 ,, 7900x.0041x§=20.2 _,, 
‘Figs. 2 and 3 give the crank angles doubled 


and quadrupled respectively. The above forces 
and moments are laid off parallel to the corre- 
sponding cranks, as in Fig. 1; but in Figs. 2 and 3 
the polygons do not close, showing that the engine 
is unbalanced for second and fourth periods. 

‘* The defect of balance is: 


Force. Moment. 

tons. foot-tons. 
Second period 1.7 1910 
Fourth period 1.71 37.2 


These values are for one engine only. 

** Second Period. —The force is quite unimpor- 
tant, but the moment is very great. 

“Tt is strange that Mr. Schlick should have 








* The proportion of the whole rod to be taken is the 
ratio which the distance between the centre of gravity of 
the rod and the centre of crankpin bears to the whole 
length of the rod. 

+ Equation (1) of present paper. 


i 





occur where the original amplitude is comparatively | centre of the circle, laying off on this line a moment 
large, as in the first and second periods. The full of 1.71 by 21 = 36.20 foot-tons—2I1} ft. being 
discussion of the question is very difficult, but we | the half length between cranks I. and TV.—and 
can readily see that forces of high period must not | combining it with the 37.2 foot-tons. The new 
be treated as negligible because they are relatively and old force systems are, of course, equivalent ; 
small. Experience shows that they give rise to | but the smaller moment is given in Table A (sce 
very sensible effects.” | page 4) to make the comparison fairer. 

In Appendix I. will be found the discussion of an, If we treated the first-period moments in the 
analagous, but very much simplified, problem to|same way, instead of 3103, 2848, and 1736, in 
that of aship vibrating under periodic force. I will |Table A, we should get 1913, 2090, and 1253 foot- 
give the principal results shortly in the body of | tons respectively ; values which would help greatly 
this paper. The solution is of the deepest interest, | to strengthen my arguments. This would be a 
as it follows the physical actions involved much | perfectly proper proceeding, as the engine is practi- 
further than the mere superficial estimation of the cally symmetrical about its centre ; but I feel that 
numerical values of forces and moments. This! I can safely dispense with the help this would give. 
estimation has often been given to justify the use| The large second - period unbalanced couples 
of a rough approximation, and to justify the rejec- would scarcely be affected by a change in the point 
tion of the more feeble forces of higher period. The round which the moments are takea, as there is 
occurrence of these higher period vibrations per- | almost no unbalanced force.) 
emptorily proves that this rejection is wrong; but, But considerable weight is "ded to the high- 
I will show that it is wrong to an extent never) pressure, first intermediate-pressure, and low- 
dreamed of; and, further, that my estimate is | pressure pistons to produce the Yarrow-Schlick- 
strongly supported by the impartial evidence of the | Itweedy balance. This we may deduct as follows : 
pallograms. 

It might be supposed that the very large second- | 

















period moment of the Deutschland is still really | —— Weight 88 | Reduction, Reduced 
° ‘ ° | Made. Weight. 
unimportant compared with the first-period un- | ——— ——-| Bes 
balanced moment, which Schlick gets rid of by his | tons tons tons 
at : Crank I. cat 22.2 1.0 21.2 
system. But this is far from being the case, asI|~ iy, “| 390 26 29.4 
will now show. » IIL. 32.0 2.6 29.4 
MESS | 22.3 0 22.3 


Let us compare, then, the Deutschland’s engine | 
as it stands with what it would have been had cranks | 
I. and II. been opposite, cranks III. and IV. oppo- | 


Calculating from these reduced masses, we get : 
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SUGDEN’S WATER-TUBE BOILER. 
CONSTRUCTED BY MESSRS. GALLOWAYS, LIMITED, ENGINEERS, MANCHESTER. 


Fig.1. 


LONGITUDINAL SECTION. 


(For Description, see opposite Page.) 


Fig .2. CROSS SECTION. 
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Unbalanced force of first 
period... .. ete 
Unbalanced moment of first 
period ... ves ake ... == 2848 foot-tons. 
But further, we may, by comparatively small 
revolving balance-weights at the ends of the engine, 
or by counterbalancing the cranks, exactly balance | 
all revolving weights. This leaves only the re- | 
sag masses to be dealt with. These I have | 
taken in my paper as five-eighths of the total | 
moving masses for each crank, and from this should | 
be deducted the metal that may be saved off the 
pistons. We then have : 


Crank I. 22.2 by 3-1 12.9 tons. 
II. 32. ,, 7. 


t 2.6 = 17.4 
Tit. 33 ,, §-2.6 = 17.4 
IV. 23.3 ,, 8 


> 13.9 
We can at once find the first-period forces and 
moments for each of these masses. Multiplication 
by .2540 and .0041 will. give--their forces and 
moments of second and fourth period respectively, 
which are to be combined as in the foregoing 
diagrams. The resultants are given in Table A. 
The jast column shows what can readily be effected | 
with the erdinaryarrangement of cranks. Overbalan- | 
cing the horizontal forces by slightly increasing the | 


= 90.3 tons. 
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revolving counterbalances, which but infinitesimally 





increases the total machinery weight, would very 
considerably: improve this result without producing | 
sensible horizontal vibrations. By taking the re- | 
sultant ‘at the middle of the engine, the moment | 
1736 would have been reduced to 1253 foot-tons, | 
and the comparison made fairer. But, taking the | 
figures as they stand, we have a residual first-period | 
force of 48.4 tons, or less than one-fifth of the force 
from crank II. of the Deutschland as made. This 
would be considered a very small amount of 
unbalance.- Even the 115.5 tons in column 4 is 
much less than half the force from crank II. 


We also see that the moment 1736 which has been 
balanced by the Schlick system is considerably less 
than the second-period moment of 1976, which has 
been left practically unaffected. 
TABLE A.—Unbalanced Forces and Moments of the 
** Deutschland” as Made, and with Cranks as in Fig. 5. 


Moments in foot-tons. Revolutions, 90 per 
minute, supposed. 


Forces in tons. 





Cranks as in Fig. 5. 


As 

i Made. Pistons 

asia From | _ | Reduced 
* Figs. 1, 2, Pistons as Pistons | and 

| and 3. | Made. | Reduced. Revolving 

| Weights 

| Balanced. 

| 6. 


Period. | 


2. 4, 5. 


90.3 
2848 
2.1 
1976 
2.12 

0 


* { Force 
First .. \ Moment... 
Second { “ti 


oment _ : 
Fourth { 


115.5 
3103 
0.1 
2077 
2.34 
0.0 


48.4 

1736 
21 

1976 
2.12 
0 


Force ..| 5 
Moment. .| 2 | 





ae figure is reduced from that of Fig. 3, for reasons noted 
ve. 


But it may be objected that column 4 is the 
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THE CRUVELLIER SURFACE CONTACT 






UNDERGROUND CABLE (35 VOLTS CONTINUOUS). 


SYSTEM. 
(For Description, see Page 6.) 
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ELECTRIC CABLE 
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Fic. 3. VERTICAL SECTION THROUGH StTup. 


fair comparison. Accepting this position, I will 
show that the first-period moment of 3103 foot- 
tons (or, more properly, 1913 about the centre of the 
engine) is much less serious than the 2077 foot-tons 
of second period that the Yarrow-Schlick-Tweedy 
system fails to reduce materially ; that is, under 
equally favourable conditions for producing vibra- 
tion, the latter would produce very much the 
greater effect. 

A glance at Table A should, at least, effectually 
dispose of the belief that. second-period moments 
are negligible for the Yarrow-Schlick-Tweedy 
engine, The only way of justifying such belief 

















Fic. 4. Detarts or Distriputine-Box. 
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| would be by showing that the energy of second | of heating surface, the grate surface being 5] square 
| period is very quickly damped. 
| this question. 


I will next treat | feet (8 ft. 6 in. wide by 6 ft. long). There are 126 tubes, 
| coc 18 ft. long by 4 in. in diameter. There are two 
(To be continued.) steam and water drums, 23 ft. 6 in. long by 3 ft. 6 in. 
| in diameter, connected together by a steam receiver 
| 24 in. in diameter. The width of the boiler over the 
SUGDEN’S WATER-TUBE BOILER. | brickwork is 11 ft. 6in., and the length 23 ft. The 
Tue boiler illustrated on page 4, now being con- height to the top of the cross-drum is 15 ft. 9in. The 
structed by Galloways, Limited, Manchester, is the superheater has 220 square feet of heating surface, and 
invention of Mr. Thomas Sugden, well known both as a | consists of fourteen 2}-in. solid-drawn steel tubes, the 
boiler insurance engineer and as a boiler works manager. | cross-drum being 20 in. in diameter. 
The boiler illustrated is one of eight on order fora| It will be observed from the illustrations that the 
large colliery company. It is built for a working pres- | flame is made to lengthwise with the tubes, and 
sure of 200 Ib. per square inch, apd has 2845 square feet | not at right angles to them. This keeps the upper 
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surface of the tubes free from deposits of soot, and 
dispenses with the necessity of staggering the tubes. 
The arrangement further admits of the adoption of 
a straight header, whereby better water circulation can 
be obtained than through a tortuous header ; it also 
minimises the risk of burning the lower rows of tubes. 

he baffles have openings over the furnace where 
the fire is hottest, as shown in Fig. 1. Through these 
apertures a series of flame jets pass direct into the 
second chamber, while the bulk of the gases flows along 
the tubes, ascending at the rear end and returning 
towards the front, passing over the flame jets referred 
to. These jets of flame serve the very important purpose 
of re-igniting gases which may have been chilled in the 
first chamber by contact with the large area of heating 
surface—a great source of loss in evaporative efficiency. 
Tests have shown that the re-ignition of the cooled 
gases in the second chamber of the Sugden boiler give 
a better result with the openings than without them. 
The gases pass from the second to the upper chamber, 
thence along the superheater tubes, and finally through 
the damper into the main flue. 

The furnace is arranged to admit of coal being 
stoked at the front of the furnace, so that there is 
maintained a white-hot fire behind. The smoke from 
the fresh fuel thus passes over the incandescent fire, 
and is thus consumed. 

The boilers illustrated are fitted with Sugden’s 
patent superheater, the chief features of which are the 
use of straight tubes of uniform length; the ex- 
clusion of tube joints and caps from the fire, and the 
arrangement whereby no flooding water is required 
in the superheater when steam is being raised. 
In the Sugden superheater the superheated tubes are 
converted for the time to ordinary steam-generating 
tubes, the steam being returned to the boiler when 
steam is first being raised, and thus the circulation of 
steam established through the tubes protects them 
from harm. The controlling stop-valve through which 
the steam in such case is returned to the boiler simul- 
taneously operates the valve passing superheated 
steam to the leads, so that there is no possibility of 
wet steam passing. 

The steam from the boiler to be superheated enters 
a drum at the rear end of the superheater. This drum 
is divided into two compartments, one being the inlet 
to, and the other the outlet from, the superheater tubes, 
which are thus divided into two distinct groups for 
circulation purposes, The one-half of the tubes 
conveys the steam to the front end of the boiler opening 
into a rectangular box across the front, which also 
communicates with the second half of the tubes, dis- 
charging into the rear drum, and thence through the 
valve to the main steam pipes. 

The superheater tubes are arranged, as shown in the 
illustration, to intercept the heat from the flame and 
furnace gases in such a manner as not to be exposed to 
the intense heat immediately over the fire. 

The headers of the boiler are made of solid-drawn 
steel and are not lap-welded. The boiler is made in 
sections, and can be constructed to carry a daily 
working pressure of 3001b. on the square inch without 
the necessity of a single stay being used in any part 
of the boiler. Messrs. Galloways, Limited, of Man- 
chester, are the sole manufacturers of this boiler for 
Messrs, T. Sugden, Limited, 180, Fleet-street, London, 
and have laid down a special plant, involving a large 
expenditure, for their production, which we hope to 
describe later. 





THE CRUVELLIER SURFACE CONTACT 
SYSTEM. 

In one of our preceding issues (see vol. Ixxiv., 
page 211) we gave a detailed description of the 
Cruvellier contact system as applicable to urban and 
suburban tramways. Mr. Cruvellier has recently 
completed a scheme for the application of his system 
to long-distance travelling, with three-phase current 
at 3000 volts, and we illustrate this in Figs. 1 to 5, 
page 5. 

Fig. 1 is a diagram of two sections of the road ; 
the exact number of studs has not been shown, in 
order to maintain the illustration within the limits of 
our space. The two sections are A B and BC; they 
are — with current from the distributing-boxes 
DE and F. These are double, each half corresponding 
toa distinct section. The sections, as will be seen from 
Fig. 1, are supplied at both ends. The studs of the 
section A B are marked P, P,, and P,; those of the 
section B C are P’,, P’,, and P’,. The last three studs 
of the section A B are connected with the left-hand 
side of the box E, and the first three with the right- 
hand side of the box D. All the studs on the same 
line—P, for example—are connected together by an 
armoured underground cable laid along the road. 
Each stud forms a junction box. At both ends of 
each section are placed the boxes marked M, connected, 
as shown, with the preceding and the following sec- 
tions ; their object is to facilitate the crossing from 
one section to the other, without interruption in the 
eurrent. The position of these boxes is determined by 
the train speeds, 





Supposing a train to be on the section A B, if it | systems has done away with most of the difficulties 
is at a standstill, there will be no current on this sec- | which surround electric traction, while it removes all 


tion. 


As soon, however, as the driver works the | source of danger and insures the regular supply of any 


controller, the first contact of the latter sends | determined amount of electric energy at a pressure 


through one of the lines—that of the studs P,, for ex- | sufficiently low 


so as not to complicate the handling 


ample—by means of the electric sliding-pieces, the cur- | of the various devices. As will have been seen from 
rent from a small storage battery which acts upon two | the above brief description, the various sections 
small electro-magnets placed in the two corresponding | into which the road is divided, are under current 


contact boxes; the connections at both ends of the | 


section are thus established, the section is under cur- | 
rent, and the train will be able to proceed. As soon as ! 


jonly during the time a train is passing over them. 


The length of the sections depends upon the tra- 
velling speed required. For a speed of 60 miles an 


the train has left the section, the electro-magnets | hour each section would be 1640 ft. in length ; for 
are no longer under current, and the contacts drop | double the speed they would be 3280 ft. in length, and 
by the combined action of their weight, and that | in both cases each section would remain alive for 18 


of the electro-magnet cores. \ 
out of the circuit. On reaching the box M’,, which is 


The section is thus cut | seconds only. 


The Cruvellier system has insulated mains ; there 


connected with the section B C, the train supplies |is no return through the rails, The pressure of the 


this section with continuous current ; the contacts are 
established, and the train can proceed without inter- 
ruption. 


Fig. 1 
| Fig. 1. 
As soon as the train has entered the section | volt pressure, and supply the studs; the latter are 


current in the aerial feeders is 3000 volts, as shown in 
The underground cables are also at a 3000- 


B C, and has run beyond the first stud, the electro- | placed about 30 ft. apart. 


magnets in the distributing-boxes of the preceding | 


A scheme has been drawn up for a line 21 miles in 


section cease to be energised, and the contacts are | length, to carry 30 trains of 300 to 400 tons per day, 


open ; current is no longer supplied to the studs, which | 
remain dead. | 

The distributing-boxes form a _ highly important 
feature of the system ; they have to fulfil various 
conditions to insure their regular working without 
requiring any particular attention. It is necessary 
that they should be controlled from the car or from 
the electric locomotive, and in normal working they | 
should supply and cut out the current from the road | 
without any intervention on the part of the driver. 
They should also be able to blow out the arcs due to 
leakages, and those that might arise through the cutting 
off of the current by reason of an accident. In this type 
of distributing-box, and in distinction to other systems, 
the contacts are made through the generatrices of 
cylindrical bodies on a plane. Mr. Cruvellier found 
that according to the dimensions given the cylinders 
and the planes, the intensity of the current flowing 
through would be proportional to the straight sec- 
tions, although the contact be through one generatrix 
alone. Fig. 1 shows the manner in which the connec- 
tion is established between the 3000-volt cables and 
the sections of studs by means of the distributing 
boxes. The triple contact which makes the connec- 
tion is governed by the continuous-current solenoid 8, 
the core F of which operates the triple make-and- 
break. The solenoid 8 is supplied with current from 
a storage battery carried on the engine or car, and 
connected to one of the wires and to earth. The con- 
nection with one of the line wires is by the small 
make-and-break i governed by a small solenoid e, con- 
nected in series with one of the line wires, the core of 
which operates a bolt v; this maintains the contacts, 
although the exciting of the continuous-current electro- 
magnet be cut-off. 

When there is no train on a section, the core F is 
down, the alternating contacts are open, and the 
core a has disengaged the bolt, which establishes the 
contacts at 7 (Figs. ] and 5). When a train runs on 
the section, it delivers to S a continuous current 
through the make-and-break i. The continuous- 
current contacts close, the current flows through the 
alternating-current solenoid e, the core a is drawn in, 
the bolt v engages the core F, and the continuous 
current is cut off at i. The section remains under 
current by the sole action of the electro-magnet e, 
and there is no longer connection between the 
studs and the road, the circuit of the solenoid S 
being cut out. When the train runs off the sec- 
tion, the alternating current is cut out at e, the 
bolt v disengages the core F, the triple contact is 
broken and the section is idle. At the same time 
the make-and-break i will close and be ready to 
receive continuous current from the following train. 
Should it be desired to establish a block, it would be 
sufficient to insert a small winding between the electro- 
magnet ¢ and the contacts 7, and to connect it with 
the following section ; in this manner no train could 
proceed on the section so long as there would be one 
on the following section. A small electro-magnet on 
the locomotive, or car, serves to cut off the connection 
between the storage battery and earth, so that when 
running there is never a pole to earth. 

An essential part of the system is the method of 
current-collecting. This is by a special type of sliding- 
contact, formed of small laminations, and which, durin 
exhaustive experiments, has withstood a strain equa 
to that of a total run of 6300 miles at a speed of 112 
miles an hour, the wear and tear being practically nil. 
This type of contact can, moreover, be repaired on the 
spot, ata very low cost. Itallows of very smooth run- 
ning over switches and crossings and causes no diffi- 
culty when entering railway stations. 

Fig. 2 shows a Cruvellier stud placed on a sleeper ; 
a vertical section through the stud is given in Fig. 3. 
The distributing-box is illustrated in Fig. 4, repro- 
os from a photograph ; it is shown in section in 

ig. 5. 

{r. Cruvellier claims that his system of current-dis- 
tribution by means of intermittent surface contact 





fitted with 1000 horse-power motors; the first cost 
works out at 44,000 francs per kilometre (2830/. per 


| mile) of double track. The cost of working compared 


with that of a line on the third-rail system would, 
according to Mr. Cruvellier, show an economy of about 
30 per cent. in electric energy, or about 4500 kilowatts 
per day. 


= 








SUGAR-MAKING IN THE HAWAIIAN 
ISLANDS. 


Recent Practice in the Design, Construction, and Operation 
of Raw Cane-Sugar Factories in the Hawavian Islands.* 


By J. N. S. Witiiams, of Maui, Hawaiian Islands. 
DESIGN. 


THE rise of the cane-sugar industry in the Hawaiian 
Islands may be dated from the year 1876, when a recipro- 
city treaty between the Governments of the United States 
of America and the Kingdom of Hawaii permitted the 
entrance of Hawaiian raw sugars into the United States 
free of duty. About that time the labour laws of the 
Hawaiian kingdom facilitated the entry of Asiatic 
labourers under contracts to the plantations for terms of 
years, whereby plantation owners and managers were 
enabled to produce cane very cheaply. 

The sugar-houses of that date were not designed to 
secure & maximum return of finished product from the 
canes ground, mainly for the reasons that the raw material 
was cheap, and the price of sugar was high ; so that satis- 
factory returns on invested capital were obtained, in spite 
of manufacturing losses which would be ruinous at the 
eg day. The expansion of the industry was rapid, 

ut in later years the price of labour increased, making 
the cane cost more, and the price of sugar declined, 
reducing the margin of profit. This compelled an im- 
provement in the processes of manufacture, and, at the 
same time, in the methods of cultivation, as can be readily 
seen from the following comparison. 

Twenty years ago the average yield of commercial 


‘sugar was about 9 Ib. per 100 of cane, and the average 


yield of cane per acre was about 25 tons. At the present 
day the average yield of commercial sugar is about 12 lb. 
per 100 of cane, and the average yield of cane per acre is 
about 40 tons. The above averages are taken over the 
whole group ; but there are individual plantations of 
great size, where the average yield far exceeds the above 
figures. 

A detailed history of the steps in improvement in 
cultivation and manufacture of cane and sugar in the 
Hawaiian Islands during the past twenty-five years is 
beyond the scope of the present paper, which describes 
the design, construction, and operation of the new sugar 
factory for the Hawaiian Commercial and Sugar Com- 
pany, incorporated in San Francisco about twenty-five 
years ago. This company acquired from the Hawaiian 
Government an immense tract of land, with its pertaining 
water-rights, on the Island of Maui, and erected a sugar 
factory, which was then one of the finest in operation, 
making upwards of 100 tons of raw sugar daily. 

With the lapse of years and change of conditions, it 
became necessary to remodel the systems of work to meet 
the altered circumstances ; and the old factory being no 
longer adapted to handle the greatly increased crops, 
the task of designing and constructing the new sugar- 
house was placed in the hands of the Honolulu Iron 
Works Company, of Honolulu, an old-established concern, 
whose intimate acquaintance with the requirements of the 
case, and previous successes in the construction of modern 
sugar factories, warranted the confidence placed in them 
by the Board of Directors of the Hawaiian Commercial 
and Sugar Company. The factory is designed to grind 
a maximum of 3600 tons of cane per day of twenty- 
four hours, which quantity of cane, when at its best, 
will yield about 550 tons of commercial sugar of about 
96 per cent. pure sugar. The amount of cold water re- 
quired for the condensers of the vacuum evaporating and 
graining apparatus in the plant will reach 9 million 
gallons per day. As this amount of water is sufficient to 
irrigate some 800 acres of cane, it became necessary to 
so situate the buildings that this water, after having been 
used in the factory, could be turned into the irrigating 
ditches below the mill site. 

The handling of 3600 tons of cane during daylight 


* Paper read before the Institution of Mechanical 
Engineers, 
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necessitated special arrangements of railroad tracks for 
storage of cane for night service, and so placed that the 
full] cars would descend towards the scale-houses, thus 
requiring the minimum of effort to move them. The 
immense quantity of cane to be handled required that the 
storage yard be approached from all sides ; and the great 
area of the cane lands indicated a central position so as to 
reduce the average length of haul of cane. Since the | 
finished product amounts to only one-eighth of the weight | 
of the raw material, the question of shipment of sugar | 


of considerable depth, thus furnishing 0 site which not only | ends, and fixed skylights in the roof, some 30 per cent. of 


met all the surface conditions, but gave a foundation for 
the buildings and machinery that could not be surpassed. 

Bui!dings.—The buildings (Figs. 2, 3, and 4, pages 8 
and 9) are of steel construction, covered with corrugated 
iron, and occupy a space ee 300 ft. by 400 ft. 
square ; the grinding mills have each their own house, the 
houses extending over the boiler plant ; the clarification, 
filtration, concentration and graining apparatus are con- 
tained in two buildings side by side, each having the re- 


roof surface being skylight, and some 25 per cent. of 
vertical surface being glazed ;_ the sashes do not slide, 
but open by swinging on trunnions, a form of construction 
that should not be used where severe rain-storms accom- 

. panied by high winds occur, as the sashes cannot be kept 
water-tight. The buildings are painted with a neutral 
tint graphite paint inside and outside ; while the exterior 
surface of the roof is painted with a mixture of coal tar 
and red lead put on boiling hot. 


HAWAINAN CuMMeRCIAL AND SUGAR C3 KAHULUI-MAUI. 
uidings wih surrounduug 


Fig.1. General Arrangement of Factory Bui 


Services for Water and Transportatio. 




















ar 








a a 
Fe a 
oo o 
a oa oO 
rs) oo a 
o oa o 0 
o oa a 
o oa Q 
B ooo o 
Labcrers' Cottages 


yy Y vee annonce EL 
; ~ £ Le a GY } 












La a ae i/ K 4 j : 
ae , 1 pane’. 8 { Capaeuty of Ditch 
er gynt je ak Y Full Car Storage, 20000000, Gains 
oat = a —— Cap.510 Cars per 24 hours. 
@) "Houses 
73:31 Blev.above SccuLener Y heads / 
: ” ” ae oe 
A S qj og 
Purp Her ‘Si tena et TIS Sgicg ie 
Road to Kalua - 
53 
& 
SS Scale, 1 In, = 600 Ft. 
OR 
~) A. Water Tank, B. Winamii, C. Filter Press Room, 
> D. Shipping Shed, E. Sugar Room, F. Boiling House, 
£ &. Boiler Room, H. hill Room, I. _ Loco. Engine House, 
5 «J. Pressure Head at this end of Pipe. 275 ft. 
(817.4) K. Head at this end 15 ft. above Mill floor. 
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N°? 2, Mill, 3220 tons. 





SETTING OF CANE RETURNER BARS. 
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was a secondary one, and the other conditions being 
satisfactorily met, the sugar shipments were found to 
have been well provided for. 

Having the foregoing considerations in mind, the new 
works (Fig. 1) were laid out on a piece of waste land 
near the centre of the plantation at an elevation of 73 ft. 
above the sea, about one and a half mile from the port 
and 15 ft. below one of the principal irrigating canals, 
whence the supply of water for the condensers is drawn. 
The plot has a 1 per cent. gradient to and from the build- 


ings, the surface soil being volcanic, mixed with huge g 


boulders, and the underlying stratum is an old Java flow 


« 


quisite floors and supporting columns for the machinery 
designed and built in with the main structure. The columns 
are all carried upon concrete foundations built upon bed- 
rock, none of these foundations being loaded to more 
than 3 tons per square foot at the base, the outer columns 
of building being carried upon a continuous wall of con- 
crete, on the outer side of which, gutters 3 ft. wide and 
1 ft. deep are fixed to carry off the rainfall on the roofs. 
The ground floor of the building is of concrete, 6 in. 
thick, in which are situated all the necessary drains and 
utters for washing down the various apparatus. The 
buildings are lighted by glazed sashes on the sides and 


| Machinery and Apparatus.—The machinery and ap- 
paratus, when complete, will consist of— 
| Threesets of crushing mills (Fig. 4), each of a capacity to 
grind 1200 tons of cane per twenty-four hours. 
Twenty boilers with individual furnaces and fuel 
eeders, 
| ‘Two sets of conveyors and carriers for elevating and 
) distributing the cane refuse to the furnaces. 
Clarification plant. 
| Filtration plant. 
| Two quadruple effective evaporators of the Lillie 
' system (Fig. 4, page 9). 
Six vacuum pans (Fig. 3, page 9), each capable of 
! making 100 tons of dry sugar per - 

Thirty crystallizing tanks (Fig. 3, page 9) of the Bock 

| system. 

Twenty centrifugal machines for drying grained sugars. 

Elevators, conveyors, and bagging apparatus for hand- 
ling the finished product. 

The following is a detailed description of the machinery 
and apparatus, taking the course of the cane as it leaves 
the gridiron of storage tracks, and the juice as it leaves 
the crushers. 

The cane, as it is cut in the field, is loaded upon cars, 
7 ft. wide by 12 ft. long, each having four wheels, and 
running on tracks of 3-ft. gauge; the ends of the cars are 
boneded up, and each side is formed of three removable 
stakes set in sockets so designed that the stakes are 
readily cast loose. 

| After passing the scale-house (Fig. 1), where each car- 
load of cane is weighed, the cars are brought up to the 
cane-carrier, one on each side; the inward stakes are 
removed, and the cane discharged by the automatic cane- 
unloader, which consists of a triangular-framed structure 
carrying four moving endless chains with fingers, and 
capable of being raised to allow a car-load of cane to pass 
under, and then lowered until the fingers or rakes on the 
chains reach the cane and pull it off the cars in such 
quantity as may be needed. There are two of these cane- 
unloaders, one on each side of the cane-carrier, and the 
combined action of the two is sufficient to unload the 
cane as fast as the crushing apparatus can receive it. 
After the cars are emptied they are run forward 
to a turntable, making room for the full cars behind 
them, and are then directed to the empty car-tracks ; 
the stakes are replaced, and the cars welghen. for the tare, 
and then run forward to the tracks for making up the 

| trains of empty cars (Fig. 1). 

Crusher ar Mills. —'The cane being discharged on the 
carrier is conveyed forward and upward until it reaches 
the preliminary crusher, which consists of two rollers, 

| 26 in. in diameter by 72 in. long, set vertically one above 


| 
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the other. 

have zigzag 
running lengthwise of the rollers; these grooves or teeth 
mesh into each other, draw in the cane, partially crushing 
it, and partially cutting it up into about 6-in. lengths ; 


where it is crushed under a pressure on the top roller 
of 230 tons, applied by hydraulic rams acting on the 
brasses of the top roller. After passing this mill, the 
crushed cane is sprayed with hot water, and carried by 
an endless apron conveyor, made of steel slats on chain 
belting, to the jaws of the second mill, which is a dupli- 
cate of the first, but  - sating under a pressure of 320 
tons on the top roller. TI 

charged from the second mill, is again sprayed with hot 
water, and by a travelling apron—a duplicate of that 
between the first and secend mills—is conveyed to the 
jaws of the third mill, which is of the same size as the 
first two, and operated under 400 tons on the top roller ; 
here the cane gets its final crushing, discharging the 
bagasse in the condition of fine shreds containing from 44 
to 48 per cent. of moisture and from 7 to 9 per cent. of 
the sugar originally in the cane. 

The crushing mills (Fig. 5, page 7) consist of cast iron 
rollers, 34 in. in diameter by 78 in. long, keyed to ham- 
mered-iron shafts, 18 in. in diameter in the roller, and 
having journals 154 in. in diameter by 20 in. long; the 
rollers are carried in heavy cast-iron housings fitted with 
suitable bronze bearings ; the returner bar is a very strong 
cast-iron beam, pivoted on trunnions at the bottom of 


|is what 
: | the back roller under the top roller, it is subjected to | 
These rollers are of solid cast steel, and | very heavy strains, and requires careful adjustment to | 

»ves about 2 in. deep and 6 in. pitch, avoid setting up undue friction. 


after passing the crusher, the mass then slides down an |The speed of the engine is reduced throu 
iron apron into the jaws of the first three-roller mill, | compound gearing very strongly construct 
|of which are of cast steel, and the wheels having cast- | 
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two large bolts, which extend outside the housings so as 
to be easily accessible. Since this returner-bar or knife 
the crushed cane from the front roller to 


The mills and crusher are operated by one Corliss 


| engine, with a cylinder of 30 in. in diameter by 60 in. 


stroke, running at 44 to 54 revolutions r minute. 


, the pinions 


steel solid rims bolted to cast-iron spiders, the pinions 
being shrouded to the tops of the teeth, while the wheel 


|teeth are bare. The first-motion pinions and spurwheels | 
have teeth 44 in. pitch by 14 in. face ; the second-motion | 
| pinions and spurwheels have teeth 44 in. pitch by 18-in. 


ace, all mounted on hammered-iron shafts, carried in cast- 


proportion of the gearing is such that when the engine is 
running at 45 revolutions per minute, the peripheral 
ir) of the crusher rollers is 28 ft. per minute, that 
of the first nrill is 20 ft., the second mill 23 ft., and the 
| third mill 26 ft. per minute. The object in thus giving 
| increased peripheral speed to each mill in the train is to 
| reduce the thickness of the blanket of crushed cane going 
| through each mill in the series, so that the increased 

ressure upon the top roll in each mill acts upon a thinner 
| blanket, and thus produces a better extraction with a 
| given pressure. 

Bagasse Conveyors.—The refuse of the cane, or bagasse, 
after leaving the last mill, is received on an inclined 
elevator, consisting of link-belt chains connec by 
wooden slats or scrapers, which catch the bagasse as it 


i leaves the mill, and elevate it up to a horizontal con- 


a train of | 


| the housings, and drawn up against the front roller by | veyor at a height of about 25 ft. above the floor and 


inside the boiler-room. This horizontal conveyor runs 

across the building, and is designed to serve the two 
| longitudinal carriers which distribute the bagasse to the 
furnace feeders. 

Boilers.—For the ultimate capacity of the sugar-house 
| there will be required twenty boilers, of which fourteen 
; have been placed (Fig. 2, above). These boilers are 7 ft. in 
diameter by 20 ft. long, furnished with 118 tubes, 4 in. out- 
side diameter ; the heads are @ in. thick, shells ,% in. thick, 
with treble-riveted butt joints, designed to carry 125 lb. 
pressure of steam. They are arranged in two lines—ten 
on one side and four on the other; the boilers are set in 
brick, with a special furnace in front of each one designed 
for burning the low-grade fuel furnished by the cane. The 
grate surface as originally a was 49 square feet for 
each boiler, but it had been reduced to 36 square feet with 
_ very beneficial results. The heating surface of the boilers 
| is 2600 square feet for each, and the ratio of grate surface to 


se crushed cane, on being dis- | iron pillow-blocks which are lined with Babbitt metal. The heating surface was 1 to 53, but is now 1 to72. Each bat- 


| tery of boilers is served by a steel chimney lined with 
| brick ; height of chimney above lower grate-bars, 180 ft.; 
| diameter of chimney inside lining, 11 ft. 10 in.; the 
|connection from boilers to chimney being made by a 
'sheet-iron flue lined with brick. The temperature of 
the waste gases leaving the boilers is approximately 
| 450 deg. Fahr. 

| Furnaces.—These furnaces are of the Dutch-oven type, 
fitted with a combination of grate-bars set above one 
another in a series of steps across the furnace, the angle 
of incline being 47 deg. with the horizontal, and ordinary 
grate-bars situated at the foot of the incline running 
lengthwise of the furnace. The furnace, as originally 
made, is 5 ft. 9 in. wide, having 23 step-ladder bars, 
supported at foot by a heavy transverse bearer, which 
also supports the flat ordinary bars of 2 ft. 2 in. length 
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4g, Mill, Boiler, Concentrating and Finishing Houses, 


(Key for Figs 3 &4.) 
Boilers 7’ 0! by 20° o” 18. Passenger Elevator 
_1§-ton Travelling Crane. 19; po Supply Pipe 3' 4” from Wathee 
itc 


- Corliss Engine 2’ 6" by hd 
y 6° 6" 


Nine Roller Mill 2’ ro” 20, Return Water Pipe 2’ o“ to Wathee Ditch 


A. 
L. 

M 
5 Juice Weigh 

1, Juice Weighers 21. Stairs to Observator 

2. Liming Tanks 22. Filter Presses © ‘ 

3. Mud Tanks below 23. Chemical Laboratory 

‘ oe 24. Engineers Office 

. Sand Filters 25. Engine 7 

+ eae ten. 5 a gine for driving Crystallizers ‘on rst 
7. Vacuum Pumps 16" & 24“ by 9" 26. Future Vacuum Pan 

8. i Pumps 74" & 84" by 10" 27. Vacuum Pans 

9. Lillie Evaporators 28. Crystallizers 
1o. - Exhaust Steam Pipe 1’ 6" 29. 16 Water-Driven Centrifugals 3' 4” 
11, . Live Steam Pipe 1’ 0” 30. Baggin Bin 
12. 50-Kw. Generator for Electric Lighting 31. Tanks for Syrup 
13. Lime Room 

32. —~ Weigher 

14. Superheating Apparatus 335 y Tanks for Vacuum Pans 


Su 
15. Air Compressor on 1st Floor 1’ o” by 1' 1” 34. Tanks for 1st Molasses 
16, Vacuum Pumps for Vacuum Pans on 1st 35. Tanks for 2nd Molasses 
Floor 16" & 22" by 24" 36. Mixer 
17. Pumps for driving Centrifugals on 1st 37. 
“ 


Mol Blow: 
Flour ae" & 49" De os olasses Blow-up Tank 


38. Sealing Well ~~ 


The reducing of the grate surface was accomplished by 
building up the ashpit on each side underneath the step- 
ladder bars to a width of 4 ft. Strictly speaking, this is 
not a reduction of grate surface, since the surface for 
the reception of the fuel remains as originally designed, 
the actual reduction taking place in the area of the air- 
passages through the bars; it is, however, at this stage 
more convenient to refer to the matter as a reduction in | 
the grate surface. 

On the top of the furnaces are situated the bagasse 
feeders, which are iron boxes connected to the shoots 
coming from the overhead carrier, and in which are placed 
iron flap-doors, so arranged that the opening to the fur- 
naces for the delivery of bagasse can be adjusted at will. | 
The bagasse being Gavel from the inclined elevator 
from the mills to the horizontal cross-conveyor in the boiler- | 
house, is then conveyed and delivered into the longitu- | 
dinal distributing conveyors over the furnaces. These 
conveyors have in the floor of the trough an arrangement 
of doors sliding across the trough, closing in the middle 
and opening both ways from the centre over each fur- 
nace, and operated from the firing-floor ; and by manipu- 
lating the opening of these doors the supply of bagasse to 
each furnace is regulated. Under each of these doors is 
a two-legged shoot, one leg delivering to the furnace 
feeder and the other to the floor for surplus bagasse, a 
flap in the shoot operated by a lever and chain throws 
the whole or any part of the bagasse either to the furnace 
or the floor. The bagasse falls in a steady stream on the 
sloping grate surface beneath the outlet from the 
feeder, and rolls down the incline, burning as it falls, 
resting finally on the foot-grates where the most intense 
heat 1s generated, and where the ash and slag formed 
by the combustion of the bagasse remain uniil re- 
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Fig.4 Concentrating and Finishing House. 
(For Key see Fig.3.) 








moval. The ashes and slag are removed from below the 
1 grate-bars, and taken out through the air-passage to the 
3 furnaces underneath the firing-floor. 
a The ranges of boilers are served by direct-acting 
3 plunger feed-pumps of ample capacity ; there are two feed- 
pumps, to provide against accidents. These feed-pumps | 
x draw from a hot-well into which all the condensation 
s throughout the house is returned ; thus the feed water is 
x distilled, and at a temperature of not less than 180 deg. 
ie Fahr. The feed made up is taken from the condensation § 
4 in the evaporator. 2 
¥ (To be continued.) 4 
n 
n Drrp-WELL Bores.—Some two years ago the Wallasey << 
d Urban District Council, which supplies water not only to | >= 
ie Wallasey itself, but also to Seacombe, Liscard, New = 
or Brighton and Egremont, with a total population approach- | 
h ing 60,000 inhabitants, found it necessary to augment their 
rs sources of Supply. They accordingly in July, 1900, placed a | 
fe) contract with Messrs. Mather and Platt, Limited, for two | 
t- deep bore-holes, which were successfully completed by | 
h June, 1901. Each bore-hole starts with a diameter of 33 in. | 
3 at the top, and finishes with 15} in. at the bottom, which | 
1e In one case is 903 ft. from the surface, and in the other | 
a 810 ft. The 903 ft. were bored in 110 working days, giving 
of an average rate of sinking of 8.2 ft. per day ; the bore was 
ly almost entirely through red sandstone rock. These two 
bore-holes yield 2 million gallons per day ; but to serve as 
- a a the a District saemga "epg ere to 
: carry to greater depths an existing well, 12 ft. in diameter Fealo 0 F/ 150Feet 
le and 166 ft. deep, in which two pumps are at work, side by Nested eat Tor “od 
ry side. For this purpose another contract has been placed Fi 5 
Mg with Messrs, Mather and Platt, Limited, for two new | the other will be continued 300 ft. at adiameter of 20in.,| that only one of the pumps in the well is to be 
ly bore-holes to commence at the bottom of the well, and|and yet another 200 ft. at a diameter of 15 in., Ps, wie at a time, and special arrangements have there- 
: both to be carried down for 150 ft. at a diameter of 42h in. | making a total depth of 650 ft. from the well bottom, or | fore been made to secure the continuous availability of 
h Here at a depth of 316 ft. one bore-hole will stop; but | 816 ft. from ground level. A feature of the contract is | the other during the boring operations. 
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SHIPBUILDING AND MARINE 
ENGINEERING IN 1902. 


Tue year which has just closed marks the beginning | - 


of another of those periods of depression in the ship- 
building trade which come with surprising regularity, 
but it is to be hoped that the ‘‘time of dull trade” 
will neither be long nor severe, although the diagram 
reproduced on this page to show the fluctuations in the 
total tonnage produced at private yards indicates that 
the drop in the output usually corresponds to nearly 
three-fourths of the height of the preceding — 
although the general trend or gradient is fairly 
uniform in its rise. It is very probable that the 
next two years will be a time of trial for shipyard 
workers. A factor which may help to lessen this 
depression is the readiness with which a reduction in 
wage has been agreed to, because it is reasonable to 
presume that in the keen competition, especially for 
foreign tonnage, the lower wage -cost, which will 
influence also the price of material, will have bene- 
ficial effects. There can be no doubt, however, that 
the building of very huge liners has tended to create 
a surplus tonnage. It was the demand for these 
which caused the sudden rise in production in the 
— 1898-1902, and they are a direct factor in 
ringing about the collapse now. There is similar 
explanation for the recurring periods of great ac- 
tivity. That in the early ‘eighties was due to the 
introduction of steel for hulls and of the triple-expan- 
sion engine, bringing with it the higher econom 
which had the effect of making earlier steamers sud- 
denly obsolete. In 1890, again, we had a still further 
advance in steam pressures, and the increase in the 
size of steamers to a moderate extent, the economical 
steamer displacing at the same time the sailing ship. 
Now the huge liner is largely responsible for the past 
great advance and its reaction. 

During the past year only six merchant ships of 
over 10,000 tons have been floated—in the previous 
year there were eight—and the prospect is that for 
some time only a few such ships will be ordered. 
The work for which they are suited is almost entirely 
confined to the North Atlantic, as harbours which 
will admit of their great draught, ranging in some cases 
up to 33 ft., are not available in all parts. Similar 
ships, but of modified size, are now being adopted for 
the Indian, Australian, and Eastern service ; but it 
seems doubtful if the full advantage in the direction of 
economy will be maintained in these trades, for while 
a great length and beam are possible, the draught has 
to be more or less restricted. That they are more 
satisfactory than small vessels goes, of course, without 
saying. In addition to the six huge liners, there were 
built fifteen vessels, including four cruisers, between 
8000 and 10,000 tons, as compared with nine in 1901, 
several of them for the Eastern trade. 

The actual condition at present prevailing in the 
shipbuilding centres is much more serious than the 
figures or diagrams which we publish would seem to 
indicate. The Clyde, the Tyne, and Belfast have each 
increased the phenomenally large totals of 1901, but 
the amount of work actually in progress even in these 
centres is very much less than it was nine or twelve 
months ago, while in the other districts, especially the 
Wear, Tees, and Hartlepool, the depression in trade 
has been and continues very great, the rate of produc- 
tion now being less than half what it was a year ago. 

This year 230 firms have supplied us with returns of 
their work, and, with but few exceptions, all have com- 
plied with our request that the tonnage should be 
given according to Board of Trade measurement. 
We have in former years given our reason for pre- 
ferring this official standard as the basis of compari- 
son; but where a firm insists on the usual deck erec- 
tions being included, we have no alternative but to 
accept their totals. We still hope that such firms 
will yet see their way to fall in with the great majority 
of firms by supplying the Board of Trade tonnage, 
even should they still wish the other tonnage nat 
given also. The number of vessels recorded in these 
returns as having been launched during the year is 
1363, as compared with 1241 in 1901. The great 
majority of these vessels are small craft 944 are under 
500 tons (very many of them under 100 tons), while 
last year there were 792 in this category, It may be 
taken, therefore, that the other vessels—those over 500 
tons—are sea-going, and in 1902 there were 419 as 
compared with 449 in 1901 

The total tonnage of all ships launched in the 
United Kingdom for peace or for war, from the great 


battleship of 14,000 tons to the submarine, and from | 
the great ocean carrier of 20,984 tons to the small | 
fishing-smack, aggregate 1,642,493 tons, as compared | 


with 1,810,946 tons in 1901, while in 1900 the total 


was about the same as in the twelve months just | 


ended. From our diagram (Fig. 1) it will be seen that 
the advance from the lowest point in 1897 is over 
half a million tons; and should this point be again 
reached in the current depressing state of trade, it 
follows that for every three men employed during the 
past year only two men will be able to find work. 

As shown in Table I., there has been a very con- 


| TABLE I.—AGGREGATES OF PRODUCTION IN THE UNITED K1NGDOM. 












































| | 
sina | 1902, 1901. 1900. 1899. | 1908 | 1907, | 1966 
tons |_ tons tons tons | tons | tons | _ tons 
Steamers*... <. .. ce .o« ° s| 3,00000 | Uesnyes 1,622,062 | 1,638,074 | 1,565,305 | 1,040,769 | 1,256,312 
Sailing ships _ ae ee ee on 89,127 62,313 34,558 36,583 | 34,957 70,085 | 70,233 
Totals es xa se --, 1,590,933 1,746,036 1,656,620 | 1,674,657 | 1,600,262 | 1,110,854 1,326,545 
Her Majesty’s Dockyards a ee - 51,560 64,910 5,230 66,900 | 70,955 31,885 | 71,970 
Grand totals 1,642,493 | 1,810,946 1,661,850 | 1,741,557 | 1,671,217 | 1,142,739 | 1,398,515 
Foreign-owned tonnage - oe a 283,002 | 364,379 430,495 356,483 391,504 307,629 419,588 
Per cent. of total ES a ys iv3 | “Ses 26.0 20.1 24.4 27.69 30 
Total merchant tonnaget 1,549,449 | 1,599,404 1,600,421 | 1,576,465 | 1,477,864 | 1,045,953 | 1,232,666 
Per cent. of steam merchant tonnage to | | | | 
| total merchant tonnage... = i 94.4 | 96.1 97.8 OF. | “Ser 93.3 | 94.3 
Indicated horse-power of engines 1,314,502 | 1,502,203 | 1,263,079 | 1,540,814 | 1,432,829 | 1,142,034 | 1,295,915 
Per cent. of all Naval tonnage to merchant | | 
PME Voces Dean Ss 6.24 13.2 3.84 106° ||" 387 9.24 | 12.8 


| 





* Includes warships built in private yards. 


siderable increase in the tonnage of sailing craft built 
during the past year. This is due to a renewal of 
the popularity of the large four-masted sailing ships 
of ten years ago. Two or three years ago such a ship 
| was exceptional ; but there has been a steady return 
in favour of these craft, and during the past year 
there were built 17 sailers of over 1000 tons—seven 
between 1000 and 2000 tons, six between 2000 and 
3000 tons, and four over 3000 tons—all of them on 
the Clyde, with the exception of one, which was 
constructed at Dundee. Last year there were five such 
ships launched from the Clyde. 

A striking fact in connection with our Table No. 1. 
is the diminution in tonnage built for foreign owners— 
for 1902 the proportion was 17.3 per cent. of the 
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| Fie. 1. Dracram sHowrne Totat Propuction, 
| Excnupinc Warsutps, Burtt In H.M. Docxyarps. 
| 
| total, as compared with 20.8 per cent. in the pre- 
| ceding year, and 26 per cent. in 1900; while in 1896 
| it was as high as 30 per cent. Part of this decrease in 
| foreign tonnage is due to the fewer number of very large 
| Steamers included this year, several of which were 
| constructed in recent years, notably for the German 
lines. Thus in 1897 and 1896 the proportion of Bel- 
fast tonnage for the foreigner was 25 per cent., whereas 
| for the year under review it is only 44 per cent. 
| There is a considerable decrease in the amount of 
| work done for foreign owners on the North-East Coast 
| ports, with the exception of the Tees, and the Clyde 
shares in this general diminution of patronage from 
| foreign countries. Quite a large number of steam 
|and other fishing craft have been built on the East 
Coast of Scotland and England for the Continental 
countries, the trade in this type of vessel having very 
| considerably extended beyond its original birthplace— 
| Hull and Grimsby on the Humber. The Colonies 
have taken more tonnage this year than in any pre- 
ceding year—a fact which is most gratifying. Austria- 
| Hungary, which tops the 1902 list of foreign clients 





| with 39,267 tons, has considerably lessened her pro- 








t Excludes British and foreign warships. 


portion in 1900-1, but not quite to the same extent as 
Germany, which, with 35,891 tons, has taken less than 
half the total of 1901 and about one-third the total of 
1900. At the same time German shipbuilders have been 
experiencing a diminution in trade corresponding to 
that inthis country. Norway and Sweden have increased 
their total to 24,285 ; but even so, it is only about one- 
third of the high-water mark of 1898. Greece has 
taken an exceptionally large amount of tonnage — 
half from the Clyde and half from the North-East 
Coast. Holland comes next on the list with 19,742 
tons, which, although considerably less than half the 
total of 1901, is fairly up to the average of preceding 
years. Russia has ordered 11,767 tons, which, 
although about one-third of the total of some pre- 
vious years, exceeds the lower totals of some recent 
years. The French colonies have taken several ships, 
while one or two fishing craft have been sent to 
France. Spain shows a tendency to again build up 
her merchant fleet, and Italy, China, Japan, and the 
United States are amongst the other clients recorded 
in Table III. 


Table III.—Countries where British-Built Foreiygn- 
Owned Ships were Registered. 


| 1901. | 1900. | 1899. | 1398. 1897, 








_ 1902. 
| 
tons tons | tons tons| tons tons 
Colonies and 
India --| 76,326 | 26,239 | 5,984 14,999} 21,286 —- 
Austria - Hun - | | | | | 
gary ..| 39,267 | 53,970 | 82,127 |13,328] 6735 | 3,502 
Germany .. 35,891 | 78,157 110,722 70,648! 50,297 | 19,357 
Norway and | 
Sweden . 24,235 | 11,291 | 17,861 22,604) 64,452 | 30,480 
Greece ..| 2,972 | 8507 | 3.295 — | 3'430 | | 7,634 
Holland -.| 19,742 | 43,184 | 28,931 17,617) 21,590 19,084 
Russia ..| 11,767 31,736 | 16,985 8,440 23,327 | 16,696 
France .., 8,074 9 18,777 28,436 4,285 4,612 | 12,604 
Spain .. ..| 7,583 | 9,505 | 20,236 25,584 4,224 | 9,750 
Italy .. ..| 8,890 | 2,875 _ as — | 4,001 
United States 3,380 132 | 5,104 3,450; 4,161 | 1,500 
China .. --| 8,262 1,400 | 4,140 300 20,624 4,000 
Denmark .. 3,103 12,279 6,151 18,393, 39,527 9,745 
Japan .. .. 2,000 8.505 | 35,000 45,880) 60,711 62,554 
South Ameri- | 
can Repub- | | 
lics .. oi 288 1,670 8,078 6,036; 6,107 27,426 
Belgium... 240 199 —~ — | 9,828 - 
Mexico 5% _— 2,717 — — — — 
Persia. . ie _ 540 _ a — 
Cuba .. ; _ 128 oa —{ — _ 


Other coun- | 
tries and un- j | 
classified .. 22,€82 | 52,473 | 


| 
| 


The total power of the machinery constructed by 
marine engineering firms throughout the kingdom 
is 1,314,502, which is about 12 per cent. less than in 
the previous year, when the total exceeded 14 million 
indicated horse-power, but at the same time the total 
of steam tonnage constructed decreased by 9 per cent., 
so that the proportion of propelling power per ton 
averaged nearly the same as last year, rather less than 
.75 indicated horse-power per ton gross in merchant 
ships. There is little of importance to record in con- 
nection with the machinery constructed during the 
year, steam pressures of 200 and 210 lb. per 
square inch are more common, and the adoption 
of quadruple expansion even under those pre:- 
sure conditions, is making but slow progress, as 
during the year only about twenty ships were 
fitted with four-stage compound engines. Nor has 
superheating of steam, now fairly common on land 
stations, been extended, even to a moderate degree, 
although with some satisfactory method of controlling 
the degree of temperature to obviate the possibility 
of mishap with packings, &c., there is a justification 
for the use of the system in the higher economy it 
brings. Liquid fuel has, however, made great progress 
in the merchant service, where the importance of large 
furnaces and combustion chambers has been fully re- 
cognised, and where a moderate demand only is made 
on the evaporative efficiency of each unit of boiler ares. 
Perhaps the most striking development is in the adop- 
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TABLE II.—STATISTICS OF SHIPBUILDING IN THE UNITED KINGDOM IN 1896-1902. 













































































| 
TOTAL PRODUCTION, Per Cent. oF STEAM TO ToTaL Tons. | PER CENT. OF FOREIGN-OWNED TO ToTAL Tons. 
= | | 
District. No. Sega okra - —~ . | f 
| 1902. 1901. 1900. _ 1899. | 1898. | 1897. 1896. | 1902. | 1901. 1960. | 1899. 1898, || 1902.} 1901. 1900. | 1899. | 1898. | 1897. | 1896. 
ia Scotland. tons tons tons | tons tons tons tons | | 
Clyde (including outports) 312} 525,670 | 513,298 486,424 | 493,793 | 473,714 | 341,817 | 422,304 || 92 95.85 98.66 97.6 81.5 21.6 19.1 32.5 | 20.0 | 23 28.22 | 26.7 
Other Scotch ports... 92) 49,616 | 42,416 48,422) 45,699 48,665 / 31,708} 17,583 || 90.15 | 92.63 | 98.74 98.05} 98.56 || 20.6 40 19.6 | 23.8 | 47.5 | 20.52 | 14 
England, | 
Tyne xe oe 140} 322,136 | 306,071 , 303,092 | 307,568 | 307,924 | 211,050 | 246,882 || 93.58 | 100 97.6 97.5 | 94.9 20.4 24.4 40.5 | 29.1 | 388A} 41.28 | 47.2 
Wear | 67| 282,145 | 270,481 | 267,032 | 268,508 | 259,283 181,297 | 218,340 || 99.88 | 100 100 100 100 i| 11.9 19.8 20.3 | 186 | 23.63 25.96 | 31.8 
Tees ee ae -+| 52] 114,024 | 169,113 | 156,879 | 144,142 | 146,424 | 89,613 | 110,035 || 99.3 | 100 100 99.66} 100 | 29.9 23 23.7 | 28.2 | 13.2 21.43 | 33.7 
West Hartlepool. . oe oe ..| 21] 84,747 | 145,954 | 133,542 | 139,600 | 119,040 | 63,697 | 83,299 |/100 100 100 100 . | 100 || 17.7 29.7 12.2 29 | 218 15.06 | 14.4 
Barrow-in-Furness (including Work-| | 
ington and Whitehaven) .. ..| 18] 21,197 | 29,444 | 31,565 | 387,689 | 27,130] 21,434 | 19,326 || 92.92 | 93.57 93.35} 94.4 | 100 0 3.78 50.2 2.1 0 0 2.6 
Mersey .. oe . 11} 3,879; 20,977 9,162] 18,913] 4,026] 8,207} 25,956 || 94.4 97.85 76.4 85.5 | 70.6 | 0 6.1 37.4 9.9 3 28.65 | 8.1 
Blyth and Whitby wa és --| 5} 11,737] 16,211 15,294] 18,944/ 13,356] 11,233] 9,082 |/100 100 100 98.55 | 95.84 22.1 41 0 15.8 | 15.6 0 0 
Humber (Hull and Grimsby) ..| 120} 26,442] 18,824 27,312} 32,952] 33,958] 16,245] 27,881 || 60 45 77 81.9 | 87.14 || 16.5 14.1 1.68 4 1.43 99 2.30 
Thames and other English and Welsh! 
ports os se ..| 502] 39,577 | 65,847 | 39,426 | 35,126} 45,412] 25,306} 26,101 || 29.9 58 60 67.2 | 92.03 8.15 4.47 | 16.1 | 22.4 45 15,25 74 
Treland., 
Belfast and Londonderry 28] 159,763 152,402 | 131,431 | 131,723 | 121,330 | 109,157 | 119,756 || 99.92 | 99.63 99.2 99.62 | 100 1.06) 16.2 5.4 5 8.55 | 24.49 26 
' | ' 


tion of the steam turbine for several ships. A year ago 
we recorded the construction of the first turbine- 
driven steamer for the merchant service—the King 
Edward, built by Messrs. Denny, of Dumbarton, for 
the Clyde passenger traffic. The higher speed realised, 
and the less consumption per mile travelled with a 


given passenger capacity, has, in combination with | 


the absence of vibration, resulted in another steamer 


being built in 1902, with turbines of 4000 horse-power, | 


for the same traffic. This vessel, the Queen Alex- 
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cruiser is to have turbines. On the question of whether 
the steam turbine will in the near future be applied 
to larger ships, it would be dangerous to dogmatise. 
The present difficulty has reference to driving the 
ship astern, and the captains of Atlantic liners, 
invited to express their opinions, usually refuse to 
have anything to do with a ship in which they cannot 
have the same power for going astern as for going 
ahead, their contention being that even greater astern 
power is necessary to avert collision than is required 
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CTION ON THE CLYDE, TyNE, WEAR, TEES, 


AND AT HARTLEPOOL. 


andra, which was engaged in the service last summer, 
has given equally ps results ; and there are now being 
built, also at Dumbarton, two Channel turbine-driven 
Steamers for the Calais and Dover and the Newhaven 
and Dieppe mail services. Three steam yachts are also 
being built, two of which have been launched, one by 
Messrs. Yarrow, with 2000 horse-power turbines, 
and the other by Messrs. Stephen, on the Clyde, 
With 1500 horse-power turbines; the third, being 
built by Messrs. Ramage and Ferguson, Leith, 
will have 3500 horse-power turbines, but has not 
et been launched. At the same time, a torpedo- 
oat destroyer has been completed for the British 
Navy—the Velox—and has run at a speed of 33 knots, 
another has been ordered, and a third-class 3000-ton 





for driving at full speed ahead. In giving this opinion 
we are only ss a widely entertained view 
amongst the captains of mail steamers, a view, all the 
same, which must be respected by the designers of 
| steamship machinery. 
The tonnage launched in the respective districts is 
| set out in Table II., while the indicated horse-power 
of the machinery constructed in the same district is 
|given in Table IV. It will be seen that the Clyde 
still maintains its pre-eminence, contributing about 
| 30 per cent. of the tonnage of the kingdom. This year 
there has been an increase over the phenomenally high 
total of last year of about 12,000 tons, equal oka 
; cent., while the collective power of the machinery has 
increased by 39,000 indicated horse-power, or equal to 


8} per cent. This relative advance in the ratio of 
wer to tonnage is due not so much to new machinery 
eing fitted to old ships as to the building of one or 
two large mail liners (one of which, the Orontes, is 
described on page 24 of the present issue), and several 
high-speed paddle steamers, principally for service 
on the Clyde; while warships, notably three County 
class cruisers, tend to swell the power per ton. To these 
high-speed vessels we shall refer in dealing with the 
Clyde returns in a subsequent article. he other 
Scotch ports have also increased their output to an 
even greater extent, the tonnage, 49,616 tons, being 
17 per cent. more than in the previous year ; indeed, 
it is the highest for several years. The horse-power, 
too, is greater by 16 per cent., being 52,266. as com- 
pared with 32,915 in 1902. More of the Forth vessels 
than in previous years had their machinery built on 
the East Coast of Scotland instead of on the Clyde. 


TaBLE IV.—Jndicated Horse-Power of Engines 














Constructed. 
od 1902. | 1901. 1900. 1899. 1898. 
Clyde 480,320 441,045 457,136 | 459,627 | [£01,490 
Other Scotch 
ports 52,266 32,915 37,535 54,602 40,44) 
ara 210,610 | 275,359 | 252,845 
ees .. . 88,650 79,559 75,872 
Wear 554,618 | 627,061 |) 147682 | 133,119 | 144,410 
Hartlepool 46,600 44,650 47,300 
Humber 24,135 39,837 35,700 61,476 69,530 
Barrow 9,340 51,000 42,500 34,500 38,750 
Mersey 6,105 57,020 39,750 29,535 12,775 
Thames and 
other Eng- 
lish ports .. 68,123 143,625 89,986 | 265,107 | 145,847 
Ireland 107,100 109,300 71,530 96,280 65,870 
Total (incl’g 
inland towns)| 1,302,002 | 1,501,803 | 1,261,679 |1,533,814 |1,424,429 
Dockyards .. 12,500 1,400 1,400 7,000 400 
Total ..| 1,314,502 | 1,502,203 | 1,263,079 |1,540,814 |1,432,829 

















The Tyne tonnage is 5} per cent. higher than in the 
previous year ; the Wear, Tees and Hartlepool, and the 
outlying ports of Blyth and Whitby have, as is shown 
in the tables, very considerably decreased their output. 
The greatest decrease is at Hartlepool, where the ton- 
nage is 61,000, equal to 42 per cent., less than in 1901. 
On the Tees the decrease is 32.5 per cent., being 55,000 
tons, while on the Wear it is 14 per cent., or 38,300 
tons ; and, unfortunately, there is no indication of any 
improvement in the trade, which has steadily declined 
for the last nine months. The Mersey total shows a 
very great decrease, but this is due to the fact that no 
large warship was built, as was the case in 1901 and 
1899, nor do any torpedo-boat destroyers this year 
swell the a of the machinery constructed. Hull 
and Grimsby have added some 62 per cent. to their 
output of 1901. In 1902 it was 26,442 tons, as com- 
pared with 16,211 tons in the previous year; indeed, 
it is the highest for many years, although almost 
entirely made up of small fishing craft. The Thames 
and the various outlying ports have been fully occupied, 
the production being quite up to the average, although, 
as compared with 1901 there appears to be a consider- 
able decrease ; but the explanation is found in the fact 
that in that year two battleships, aggregating 28,000 
tons, swelled the total. As we have alre men- 
tioned, Belfast is one of the few ports recording an 
increase ; it is 7360 tons, equal to 4.57 per cent., but 
the horse-power is about 2 per cent. less. This increase 
may appear small, but it is upon a very large tonnage, 
the total of 159,763 being the greatest yet recorded, 
and it is equally remarkable for the size of the ships 
included. 

Of the seven —_ merchant ships over 10,000 tons 
built in the Kingdom, four were from the works of 
Messrs. Harland and Wolff, the average size of whose 
six ships is 13,250 tons. The largest ship built was the 
Cedric for the White Star line, the Board of Trade 
gross registered tonnage of which is 20,984 tons ; but 
if deck erections were included, it would be 23,144 tons, 
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FIVE-TON STEAM WAGON FOR WEST AFRICA. 
CONSTRUCTED BY MESSRS. SIMPSON AND BIBBY, ENGINEERS, MANCHESTER. 
(For Description, see opposite Page.) 
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FIVE-TON STEAM WAGON FOR WEST AFRICA. 


CONSTRUCTED BY MESSRS. SIMPSON 


AND BIBBY, ENGINEERS, MANCHESTER. 
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(7572.8) ™ 
Next on the list comes the Arabic, for the same com- 
pany, of 16,585 tons, including erections. The third 
ship in point of size was the Carpathia, built by 
Messrs. Swan and Hunter, on the North-East Coast, 
and engined by the Wallsend Slipway and Engineer- 
ing Company, Limited. The first five vessels on 
the list have quadruple-expansion engines. 


Hanoverian, by Messrs. R. W. Hawthorn, Leslie, | 


and Co., Limited, was illustrated in ENGINEERING, 
vol. Ixxiv., page 572. Messrs. Stephen, of Glasgow, 
constructed the Helig Olav, of about 10,000 tons ; 


while Messrs. Swan and Hunter also constructed a | 
floating dock for Bermuda with a gross tonnage of | 
The merchant ships of over 10,000 tons | 


15,320 tons. 
are as follows : 


Tons. LH.-P. 
Cedric 20,984 13,350 Harland and Wolff. 
Arabic .. 15,865 10,850 Ditto. 
Carpathia .. 14,259 9,600 C. S. Swan and Hunter, Ltd. 
Ionic .. 12,232 4,850 Harland and Wolff. 
Corinthic .. 12,231 4,850 Ditto. 
Hanoverian 11,959 9,500 R. and W. Hawthorn, Leslie, 


and Co., Limited. 
We give in Table V. a list grouping the vessels 
according to their tonnage. There are included a larger | 
number than usual of small craft, but the numbers of 


exceptionally large vessels are less than in previous 
years, 


Thus of those over 6000 tons we have 54 for 











The | 








= —=—— yey = " T = = 
| peor cee iV< 
cqhedressssssssermbenszzessreseleslees % 



































| 1902, as compared with 50 in 1901, 58 in 1900, and 61 in 
1899. There is a decrease, as compared with 1901, in 
the number of vessels between 4000 and 5000 tons, and 
| also between 3000 and 4000 tons. 


|TABLE V.—Showing Sizes of Vessels from Private Yards. 

















— 1902. | 1901. | 1900. | 1899, | 1898. 
Under 500 tons + 944 791 848 864 733 
Between 500 and 1,000 tons 66 | 46 | 53) 53 50 
a ~~ 71 82 87 79 | 79 

1S BBO” 55: SOOO” ss 60 | 51 39| 53 | 90 
», 8000 ,, 4,000 ,, 90 | 113 116 | 137 146 
> 4000 7) 5,000 }, 53 | 86 | 63| 38| - 31 
», 5000 ,, 6,000 ,, 25 | 22 | 83 14| 83 
», 6000 ,, 8,000 ,, ..| 82 24 

| », 8000 ,,10,000 ,, ier an 9 58 61 49 
Over 10,000 tons .. i i og 17 | 

1363 | 1241 | 1287 | 1299 | 1211 


This does not include Royal Dockyard ships, of which in 1902 
two were 15,000 tons and one 9800 tons. 
* Includes the Bermuda Dock. 


We give a list of firms the Board of Trade gross 
register tonnage of whose ships exceeds 40,000 tons. 
|'To the details of these and other firms’ work we will 
| refer in succeeding articles : 





Harland and Wolff, Belfast 


6 vessels of 79,497 tons 
Workman, Clark, and Co. 12 aa 932 


C. 8. Swan and Hunter, Newcastle ll a 64,220 ,, 
Russell and Co., Port Glasgow .. ae) vs y pe 
Sir W.G. Armstrong, Whitworth,andCo. 13 * 52,039 ,, 
W. Doxford and Sons, Limited, Sunder- 

land “so ad a = ape, | 2 43,780 ,, 
Sir W. Gray and Co., Limited, West 

Hartlepool zy Ae ia cc. See va 42,254 ,, 
C. Connell and Co., Glasgow... a 9 ia 41,052 ,, 
W. Denny and Brothers, Dumbarton .. 17 40,329 ,, 


While nine firms thus exceeded 40,000 tons in 1902, 
there were in 1901 seven, but the top totals are not 
quite so great as in some preceding years. Thus the 
Belfast st occupied first place in 1901 with seven 
vessels of 92,316 tons, while their previous record of 
84,240 tons placed them in the first position in 1897. 
In 1900, Sir W. Gray and Co., of Hartlepool, —_ 
the list with 74,191 tons. The three first-named firms 
have frequently occupied similarly high positions. 
Messrs. Doxford, the Elswick firm, and Messrs. 
Connell come into the list this year instead of Palmers 
Company, and J. Brown and Co., of Clydebank, in 
1901. The nine firms named completed nearly, though 
not quite, one-third of the tonnage launched in the 
Kingdom from private yards. 

The marine engineering firms completing more than 
40,000 indicated horse-power of machinery for ships 
launched during the year include the following : 


North-Eastern Company, Limited, Wallsend 1.H.-P. 

and Sunderland = i j Be on 91,023 
Richardsons, Westgarth, and Co., Limited, 

Hartlepool, Middlesbrough, and Sunderland. . 80,550 
Wallsend Slipway and Engineering Company, 

Limited, Newcastle. . ‘i ‘ol ai Sa 69,150 
Hawthorn, Leslie, and Co., Limited, Newcastle 65,100 
Harland and Wolff, Belfast .. oe =e R 60,200 
Workman, Clark, and Co., Limited 46,900 
Fairfield Company, Limited, Govan 45,750 
Denny and Co., Dumbarton as aa aes 41,920 
G. Clark, Limited, Sunderland - as x 41,000 


The two first firms have the one three establishments 
and the other two works, so that the Wallsend Com- 
pany have produced the greatest indicated horse-power 

rom any one establishment in the Kingdom in 1902, a 
fact which is the more remarkable when it is noted that 
their average for the past five years is 60,650 indicated 
horse-power. Messrs. Hawthorn, Leslie, and Co., in 
addition to the machinery indicated, built boilers for 
several other ships. While nine firms thus exceeded 
40,000 indicated horse-power in 1902, there were 
twelve in this position in 1901, although only eight in 
1900. In 1902 the nine firms produced 41 per cent. of 
the total horse-power, twelve firms in 1901 were re- 
sponsible for about one-half, and eight firms in 1900 
for about 33 per cent. 

(To be continued.) 








FIVE-TON STEAM WAGON. 
Tus wagon, illustrated on the present and opposite 
pages, has been specially built for transporting mining 
material from the coast at Accra, West Africa, to the 
various properties of the Goldfields of Eastern Akim 
Limited, and subsidiary companies, situate about 70 
miles in the interior, which will be reached by means of 
a road being constructed by the companies interested. 
During the wet season portions of the route will be 
exceedingly soft, and the wagon will be required to 
traverse boggy ground, soft sand, or, at best, rough 
corduroy on. -§ For this purpose it is necessary that 
the power should at least equal that of a traction 
engine, but the weight must be considerably less. 
standard home wagon was, consequently, out of 
the question, chiefly on account of .the power required 
and its unsuitability for rough’ ground. As the only 
fuel obtainable is soft w of a low calorific value, 
it is necessary to have a much larger boiler than 
would otherwise have been the case. Serious limita- 
tions were imposed by the difficulty of unshipping at 
the coast, which fixed the maximum weights and 
sizes of individual parts. The makers, Messrs. 
Simpson and Bibby, Manchester, undertook to build 
a vehicle (Fig. 1) fulfilling the requirements, and to 
subject the same before shipment to tests under con- 
ditions not less severe than those in West Africa. 
The boiler (Figs. 2 to 4) is of the makers’ positive 
circulation semi-flash type, and is capable of evaporat- 
ing over 1000 lb. per hour. The firebox is surrounded 
by tubes, through which the water passes on its way to 
the generator ; it has a fire-grate area of 7 square feet, 
and a depth of 3 ft., thus giving a combustion space of 
21 cubic feet. The generator consists of indented 
tubes laid horizontally above the firebox ; these tubes 
are coupled up outside in such a manner that the 
joints are never exposed to the flame, and are readily 
accessible when under steam. The generator tube 
surface is 120 square feet, the firebox surface is 30 
square feet, and the evaporation is 1100 lb. per hour. 
The feed is effected by means of two exactly similar 
steam pumps (one of which is sufficient for normal 
working) under the immediate control of the driver ; 
a third steam pump, capable of being worked 7 hand 
from the firing platform, is also provided for feeding 
the boiler initially when cold. 
The engine is single-acting, and consists of four cy- 
linders (Figs. 5, 6, and 7), arranged diagonally, 7 in. in 





diameter by 5 in. stroke, running normally at 450 revo- 
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lutions per minute ; the arrangement allows of the use 
of a simple two-throw crankshaft, and gives a turning 
moment equivalent to that of four cylinders —a on 
to independent cranks set at right angles to each other. 
The two opposite cylinders work on to one crankpin 
through a common bush ; the whole surface of the 
pin is thus available for each cylinder as it comes on 
to the working stroke. The regulation of steam to 
the cylinders is by plain lift-valves only, operated “ 
cams on a spindle immediately above and in gear wit 
the crankshaft; advantage is again taken of the 
diagonal design, one set of cams serving to regulate 
the admission and exhaust of two opposite cylinders. 
The cut-off is variable for forward motion and constant 
for reverse ; the “linking up” is accomplished by 
simply sliding the cam spindle axially, thus bringing 
different cams into operations having contours to give 
the required regulations. 

All the bearings on the crankshaft, crankpins, and 
countershaft are of the same size and interchangeable, 
when under load they are all in constant thrust. The 
transmission of power from the crankshaft to the 
road wheels is done in three stages—viz., from the 
crankshaft to the first countershaft by cut gearing of 
bronze and steel—this countershaft has its bearings 
fixed firmly in the engine casing to insure alignment ; 
from the first countershaft to the differential box on 
the second countershaft, and from thence to each road 
wheel by hardened-steel roller chains having a break- 
ing stress of not less than 30 tons. The differential 
wd consists of machine-cut spurwheels only, no bevels 
xeing anywhere employed. 

Two speeds are provided of approximately 6 and 2 
miles per hour with the engine running at 450 revolu- 
tions per minute. By simply changing the chain 
pinions, speeds of 44 and 14, or 3 and | miles per hour 
can also be obtained. On the inside of each road- 
wheel hub is fitted a winding drum which can be un- 
coupled to work independently of the road wheels. 
The front axle and steering gear (see Figs. 8 to 10) con- 
sists of a fore carriage or turntable, the axle being 
free to oscillate vertically about its centre, allowing 
the vehicle to accommodate itself to undulations of 
road surface without causing any twisting stresses 
on the main frame. The steering is accomplished by 
hydraulic cylinders fixed to the main frame which pull 
the turntable round by means of steel cords. 

The pressure for steering is supplied by the feed- 
— and controlled by a suitable valve, the steering 
ving effected by slight movement of the steering 
tiller, fixed in front of the driving seat; the water 
after use in the steering cylinders, is returned to the 
tanks. Three tanks are fitted, two on the platform, 
each having a capacity of 100 gallons, and one, slung 
underneath, of 200 gallons capacity. ‘The latter tank 
is filled by means of a steam water lifter and suction, 
capable of delivering 50 gallons per minute ; the two 
upper tanks are filled from the lower one by a small 
lifter, and it is from these two tanks that the pumps 
take their feed. The driving, steering, brakes, 
feed, &c., are all controlled by the driver, who sits 
alongside the engine, in sight of the mechanism, and 
who is protected from the weather by means of a 
wooden canopy. 

The stoking is done from a separate foot-plate at 
the rear by a native, whose sole duty is the feeding 
of the furnace. Although the ordinary running pres- 
sure of the boiler is from 150 lb. to 200 lb. per square 
inch, the engine, transmission, &c., are made suffi- 
ciently strong to stand a working pressure of 350 lb. 
per square inch, when traversing very difficult roads. 

The wagon has been subjected to most rigorous 
trials in this country before shipment. It has success- 
fully run on a wet grass field; climbing up a steep 
hill (at a gradient of 1 in 6) the adhesion was insuffi- 
cient on the wet clay beneath. In a narrow lane, the 
road surface of which was exceedingly soft and bogey, 
the wheels sank deeply into the hedge side, but by 
means of the double winding-gear the wagon was 
easily extricated. 

With a load of 5 tons on the platform and drawing a 
wagon with a load of 8 tons behind (making a total 
rross load of 28 tons), the severe ascent from Maccles- 
field to the ‘‘ Cat and Fiddle” Inn, a rise of 1300 ft. in 
7 miles, was easily accomplished ; the first and — 
portion being done on the high gear, with the firedoor 
wide opon and burning wood fuel. The latter part of 
the ascent required the low gear, and, owing to the 
boggy nature of the ground and the heavy rainfall, 
the wheels kept sinking in, the road rising up behind. 
The brakes were tested on the return descent, and 
after being on continuously for four miles the wagon 
was stopped without resort to reversing the engine. 

A test was made to ascertain the consumption of 
wood and water with the same load, and the following 
result was arrived at : 


— Time. 


Water. 


208 gals. 
109 ,, 
4, 
39 5 


Run of 10 miles ..| 3 hr. 28 min 
Per mile " val 10.9 ,, 
»» netton-mile . ‘| ; 
»» gross ton-mile .. 
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From this it will be seen that a running speed of | 
6 miles an hour was maintained, the boiler easily | 
supplying all steam required. 

he low fuel and water consumption is ascribed to 
the large firebox (34 ft. long, 2 ft. wide, and 3 ft. deep), | 
allowing good combustion, and to the close nest of | 
generator tubes above absorbing the heat; to the | 
economical use of superheated steam in the engine, by | 
the use of lift valves, and small clearances, and, | 
finally, to the high mechanical efficiency of the engine | 
and gearing due to ample lubrication, careful align- | 
ment of bearings, and the small amount of power | 
wasted inthe transmission. No shaft has more than | 
two bearings, and these, if not in one rigid casing, are | 
in ball-swivel sockets, so that any twist in the frame 
has no effect whatever upon the transmission. 

The trials have been conducted throughout by Mr. 
C. 8. Bell, representing Messrs. Lake and Currie, 
mining engineers, London, who are the consulting 
engineers to the purchasers—the Goldfields of Eastern 
Akim, Limited. 








FERRO-CONCRETE BRIDGE OVER THE 
SUTTON DRAIN, HULL. 

On page 16 we illustrate a highly interesting 
structure which Mr. A. E. White, the borough 
engineer for Hull, has recently caused to be erected 
over the Sutton Drain. The bridge is, we believe, the 
first to be built in this country of ferro-concrete. It 
lies on the line of a proposed new road from the 
Stoneierry and Wilmington district to North Bridge 
and the centre of the town. The waterway crossed is 
an artificial one, draining a large part of Holderness, 
and is known as the Foredyke Stream. The width 
of the bridge is 60 ft., and the span measured ‘on 
the square” is 40 ft. Owing to the requirements of 
the Drainage Commissioners only a limited depth 





for the roadway. The decking and supporting beams 
form one single mass, but in other respects the design 
reproduces closely some of the usual features of a 
steel plate-girder bridge. The concrete main girders 
number eight in all, and they are 16 in. wide by 
about 3 ft. deep; the whole are shown very clearly in 
the cross-sections (Figs. 2 and 6) and the plan (Fig. 8), 
page 16. The iron reinforcement of these girders 
is best seen in the enlarged section, Fig. 6. Along 
the lower flange it consists of eight 1}-in. bars, whilst 
the upper set of bars along the top flange are 
1} in. in diameter. To support the water-pipes 
underneath the footway a series of small ferro- 
concrete beams are provided, connecting together the 
lower flanges of the main girders. The cross-girders 
under the roadway are arranged so that their top 
flanges form part of the decking ; they have a total 
depth of 17 in., and are 8 in. wide. A section 
through them is shown in Fig. 5. Under the foot- 
paths the depths of these beams is reduced to 6 in., 
as shown in Figs. 4 and 6. The decking, which is 
7 in. thick, is itself reinforced with metal in the 
manner indicated in Fig. 3. 








CONSULTING ENGINEERS. 
To THE EpiToR OF ENGINEERING. 

Srr,—In your issue of December 19 you commented 
on the address of Mr. George Westinghouse at the third 
annual meeting of the British Westinghouse Electric and 
Manufacturing Company, at Manchester. In this address 
he indicated a method of procedure which, if adopted, 
would largely improve the engineering methods of this 
country, the abolition of the consulting engineer, and 
his substitution by the contractor. It is scarcely likely 
that such a revolution could be effected in England, at 
all events, but its serious proposal by so powerful a 
manufacturer as Mr. George Westinghouse at once im- 
parts importance to the suggestion. 






























































the loads to 


was available for the roadway, whilst 
In fact, the} 


be carried were extremely heavy. 
bridge has been designed to support at one and the} 
same time four wagons, each carrying 25 tons, on 
two axles 8 ft. apart. Mr. White informs us that 
the total cost of the structure has been about half that 
of asteel bridge and deck to meet the same require- 
ments. A further advantage gained is the fact that no 
heavy weights had to be handled. In a bridge of this 
class about a fortnight is needed for placing the timber 
centring, another fortnight to complete the laying of 
the ferro-concrete, which one month after setting is 
ready to take its full working load. The system of con- 
struction adopted is that due to M. Hennebique, whese 
representative in this country is Mr. L. G. Mouchel, 
of 38, Victoria-street, S.W. 

In this system the compound concrete and iron 
beams are built with two systems of reinforcing bars, 
a typical Hennebique girder being represented in 
Fig. 1. One set of bars is straight, and lies parallel | 
to the tension surface of the beam ; the other set is | 

arallel to the former near the middle of the beam, 

ut rises up to the top of the beam near the abutments, | 
as indicated. The two systems are coupled together 
by light iron straps placed vertically, which extend 
practically the whole depth of the beam as shown. 

The concrete. used in the Hull bridge consisted of 
about one part of cement to five of aggregate, and was 
made by mixing 1 cubic yard of clean gravel (of such 
size that the whole passed a ?-in. mesh and was retained 
by a 4-in. mesh) with 4 cubic yard of sand and 600 lb., 
or about 8} cubic feet, of Portland cement. The three 
constituents, when mixed together in the above quanti- 
ties, made 31 cubic feet of concrete. The metalwork is 
designed to take the whole of the tensional stresses, 
whilst the concrete resists the compressive forces, and | 
at the same time protects the metal from corrosion. 
This latter feature is no small advantage of the system, 
since the maintenance charges are on this account 
insignificant, whilst an ordinary steel bridge is con- 
tinually in want of repainting. In small bridges the 
somewhat high dead - weight of the ferro-concrete | 
structure is a positive advantage, since the relative | 
importance of the live loads is correspondingly dimi- | 
nished. The total weight of the metal used in the | 
present instance was but 23 tons, and this metal, being | 
in rods, was obtainable at the cheapest rates. The | 
amount of concrete used in the bridge proper was 116 | 
cubic yards. 

The abutments of the bridge are of ordinary con- | 
crete faced with brick above the ground line, and of | 
concrete in mass below, the foundation resting on 
Memel piles driven into boulder clay. As shown, provi- 
sion is made for carrying water and gas pipes under the 
footways. These will be paved with tooled York- 
shire flags, whilst Australian hard wood is t> be used 








There are two classes of consulting engineers who have 
done much to discredit the reputation of this branch of 


| the profession: The one consists of men who have not been 


successful either as contractors or manufacturers, and set 
up as consultants. They, for very small fees, undertake 
work with which they are incompetent to deal, relying 
on the contractors and manufacturers to get out all their 
specifications and drawings for them; this class may be 
dismissed from consideration. 

The other consists of those older and well-established 
firms who look on electricity as an unimportant adjunct 
to civil or mechanical engineering, and who engage young 
men, at ee small salaries, to design and super- 
intend all their electro-mechanical work, thus placing 
themselves in the hands of employés. 

Fortunately these include a small portion of our con- 
sulting engineers, and must not be taken as applying to 
the profession at large. Taking them as a body, they are 
able, honourable, painstaking, and impartial. Some- 
times pag | go beyond their = sphere of action, which 
is not to design machinery different from anything which 
has been done before, but to see that the best possible 
means is used in each case. Generally speaking, it is 


| much better to employ standard designs, modified when 


necessary to suit local conditions. But even if consulting 


| engineers were as inefficient as they are sometimes re- 


presented to be, surely the remedy Mr. Westinghouse 
suggests would be no cure for the alleged evil. A con- 
tractor and manufacturer, with the best intentions, cannot 
but be a very prejudiced judge of what is the best and 
most suitable materialto use in any given case. A con- 
sultant has no interest other than those of his client. 
Almost every great manufacturing firm has its special 
ideas and designs, some of which are suitable in one case 
and some in another. The consulting engineer’s work is 
to carefully consider what is best for each individual case, 
and he chooses part here and part there, as he judges to be 
most advisable for the work in band. Each manufacturer 
has his strong and his weak points, and cannot expect to 
excel in all things. There is scarcely any large engineer- 
ing scheme in Great Britain or her colonies which has not 
been carried out under the supervision of consulting engi- 
neers, and the results obtained certainly seem to justify 
the wisdom of the practice. 


This same system is now gaining in America, and it is 


| interesting to note that at the very time when Mr. West- 


inghouse was trying to combine the consulting engineer, 
the contractor, and the manufacturer in his own firm, 
the largest American capitalists have decided that more 
competition is necessary In order to prevent the electrical 
manufacturer earning excessive profits, and that they 
have nearly universally resorted to the advice of consul- 
tants in many large works, for example, the Metro- 
olitan Street Railway of New York, the Manhattan 
‘levated, the Chicago Edison Company, the New York 
Central, and Hudson River Railroad Company, &c. 

I consider the consultant who knows his business a 
very valuable assistance in securing the greatest perma- 
nent success for the least expenditure. 

In very large undertakings involving great capital 
expenditure, such as the Pennsylvania Railroad contract, 
which will cost some ten million sterling, it is possible 
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that the railway company can afford to pay an experienced 
engineer a sufficiently large salary to make the necessary 

reliminary investigations, and to a the carry- 
ing out of the work ; but personally I do not think this 
the best method of procedure. 

The permanent officers of a large railway company are 
not generally electric traction and transmission experts, 
and their duties are so numerous that, unless they neglect 
them, they cannot afford the time required to investigate 
the problems connected with electric traction on their 
lines. Mr. Westinghouse’s remarks about the future of 
power transmission in this country are, I think, too san- 
guine ; and I certainly do not consider that any of our 
large railway companies will take the power they require 
from stations owned by outside interests, or that such 
stations, if constructed, would be financial successes. 

That electric traction will have to be seriously con- 
sidered by our railway companies, all those who have 
studied the question icllews ut that the general method 
of proceduryz will be that foreshadowed by Mr. Westing- 
house, I greatly doubt, or that the manufacturer and 
contractor will also act as — engineer in the 
interests of those on whose account he is carrying out 
the work. 

I do not for one moment question the excellence of the 
engineering staff secured by Mr. Westinghouse, or the 
quality of the work turned out by him; but I do venture 
to doubt the wisdom of entrusting solely to any con- 
tractor the solution of such a question as the electritica- 
tion of our railways. Although they might carry it out 
successfully enough from the operating point of view, it 
would presumably involve using nothing but Westing- 
house products and _ patents to the exclusion of all others : 
a proceeding which would not be either financially or 
socaiiendly to the advantage of our railway pty wate 
and I do not believe that such methods would be favour- 
ably considered by them. 

I enclose my card, and beg to remain 


Yours faithfully, 
December 30, 1902. British ENGINEER. 








“TUBES ” VENTILATION. 
To THE Epritor or ENGINEERING. 

Sir,—Your correspondent, Mr. Keith, in his letter on 
this subject, states that ‘‘the most perfect plan of venti- 
lating the tunnels would be the placing of a special shaft 
equidistant between two stations,” &c. In this I entirely 
agree; indeed, this system was pointed out by me as the 
proper one in a paper on tunnel ventilation read before 
the Institution of Civil Engineers in 1876. But Mr. 
Keith goes on to say that it is ‘‘quite possible to give 
good ventilation, on the same principle, by arranging to 
place on some of the special air shafts provided in the Act 
similar fans—say, a fan to be arranged in every other 
air-shaft at every other station, allowing the air-shafts 
remaining at the other stations to act as fresh-air inlets.” 

This latter plan I do not hesitate to say is absolutely 
unworkable. If adopted, every connection between the 
street and the tube at a fan station, except through the fan- 
shaft, would have to be hermetically closed, and passengers 
would have to enter the tunnel through an air lock—of 
simple construction, no doubt, on account of the very slight 
vacuum, but still sufficiently effective to allow the pres- 
sure in the tube to be kept less than in the street. If 
this were not done, the fan would simply draw air from its 
own station and would have no effect on the ventilation 
of the tube. 

The passage from one pressure to another would be 
very objectionable to the passengers, and, moreover, they 
would meet the draught of foul air coming from the tube. 
The disa ble odour from the tubes is more noticeable 
on entering a station than it is during transit, and this 
proposed system would make matters pleasant at every 
second station at the expense of making them intolerable 
at the others. 

The constant passage of trains which completely fill the 
tube complicates the arrangements, and, where circum- 
stances ode, it might be well to ventilate each tube 
separately by a shaft not exactly half-way between 
stations; but whatever modifications there may be in 
details, the principle must be adhered to, that every 
station must be a down-cast, and that, on the balance, 
there must be currents of air carried up shafts placed 
between stations and used for ventilating purposes only. 

am, yours, &c., 
G. JAMES Morrison. 








ENTROPY. 
To THE Eprror oF ENGINEERING. 

Sir,—Professor Perry’s letter of December 18 touches 
upon a few points of thermodynamics in a way which, in 
my opinion, suggests several queries and objections ; and 
these, I think, must have also troubled the minds of other 
readers. The difficulties which are puzzling me will no 
doubt at once be cleared up if the eminent Professor will] 
do me the courtesy of examining them ; but I think he 
will acknowledge that they are difficulties. : 

To make my meaning clear, I quote the following 
passage from the letter: ‘‘ If d H be the heat entering a 
quantity of stuff at the absolute temperature @ and 


pressure p and volume 1, if = be called d Q, then Q is a 


property of the stuff which returns to its old value when 
p and v return to their old value after any changes.” From 
this definition Q is the entropy of the stuff. , 
I will now try to give a correct enunciation of what is 
generally known as Clausius’ theorem: Consider a body, 
or system of bodies, placed in given conditions ; let this 
system undergo a series of changes, subject to this unique 
Condition : uring the changes, the system exchanges 
only heat or work with the surrounding medium. While 


these changes have been going on, the system may have 
been in contact with several sources of heat §,,S.... Sn 
at temperatures (supposed uniform) T), T,... Tn. Now 
let the system revert to its original condition ; then if 
1 Ha... Hnare the positive or negative quantities of 
heat given out by the sources respectively, the following 

relation holds good : 
H. 


H, Hn 
2. <0. 
T, t= 


It can then be proved that if the changes are reversible, 


H . 
2 =O=-AR 
dt 7 s 


and if they are gradual 
AE SG H =¢& 


2 
. 
2 


fi 


which means that the entropy of a system subject only to 
reversible changes is a function of the variables which de- 
fine the state of that system. 
As an example, consider a mass of water stuff under- 
going the series of reversible changes known as Carnot’s 
cycle ; if = H, be the (positive) quantities of heat received 
from the hot sources and = H, the (negative) quantities 
of heat received from the cold sources, we can write : 
pe 
T, 
If some of the changes involve friction, then they are 
no longer reversible. Now friction generates heat, so 
that some of the positive terms on the left-hand side of 
the former equation must receive a decrease in absolute 
value, or some of the negative terms must receive an in- 
crease in absolute value, so that anyhow the former equa- 
tion changes to: 


+= Hee 


Hy x Hh <o 
T, T's 
and the entropy of the stuff has dimished after a complete 
cycle of changes involving friction. : 

These conclusions do not appear in harmony with 
Professor Perry’s statements. Whe former theorem, by 
the way, is not the second law of thermodynamics, but 
is deduced from that law, which itself is based on experi- 
mental evidence. 

I am, sir, yours very truly, 
J. Garcin, Electrical Engineer. 

49, Avenue de la Grande-Armée, Paris, December 27, 1902- 
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ELECTRIC CRANES. 

To THE EDITOR OF ENGINEERING. ol 
Sir,—Replying to Mr. Gearing’s letter, appearing in 
your issue of December 19, we would say that the question 
as to the capacity (for doing work) of a rope wasting only 
1.3 horse-power per 100 ft. of shop is not a “subsidiary 
issue.” In our publication, that was the unfortunate 
cause of all this correspondence, we said: ‘‘all cranes do 
not absorb so much power as is stated,” &c., see quotation 
in our letter appearing October 17. Mr. Gearing continues 
to ignore this, and to discuss ry! a preceding paragraph, 
regardless of the context. If he would only read our 
book there would be no more of this unnecessary filling 
of your space. ; E 
The next point we take exception to is the off-hand way 
in which he speaks of ‘‘doubling the stress” in crane- 
driving ropes. This looks easy enough on paper, but in 
practice it is not feasible on account of the great reduction 
it would make in the life of the rope, already short 
enough. The proof of this is that ropemakers and rope- 
crane makers, millwrights, and users of ropes all agree in 
adopting a low working stress. _ ‘ 

Another point to be noticed is Mr. Gearing’s abuse, or 
misuse, of the term ‘‘ factor of safety.” He compares a 
driving rope with a boiler shell! Comment on this is 
waste of space in an engineering paper. _ : 
Mr. Gearing ignores one of our questions in a recent 
letter, viz.: ‘‘Are rope cranes put in with more powerful 
ropes than are really necessary ?” : ‘ 
Tt is no answer to our requests for further information 
to merely repeat the incomplete data already given. He 
does not now answer definitely one of the three questions 
in the first paragraph of our letter appearing December 12. 
It isno use telling us the speeds are ‘‘about 4 ft. 3 in. to 
8 ft. 6 in. for heavy loads,” unless he tells us what is 
the heaviest load he can lift at 8 ft. 6 in. or 4 ft. 3 in. per 
minute. Mr. Gearing does not take sufficient care to 
make his letters clear; for example, he told us in one that 
the most ‘‘ economical speeds” for travelling and travers- 
ing his cranes were 200 ft. and 70 ft. per minute, and now 
he finds these to be only 163 ft. and 54 ft. respectively, 
so that, apparently, he is working 20 per cent. below most 
economical rate, and, further, the speeds are not greater 
than those we suggest in our catalogue for electric cranes 
(see his statements in the letter appearing October 31). 
This throws a doubt over all his figures ; in fact, the more 
figures he gives the more he exposes the fallacy of his 
arguments. Assuming, however, that the figures he now 
gives are correct, he hes a rope which he says is capable 
of delivering 26 horse-power driving cranes doing only 
about 3 horse-power net at the hook, 7.¢., 31} cwt. at 31 ft. 
per minute. Why did he not give us the figures for the 
power taken at the motor? 4 
In our letter appearing September 19, we credited the 
1}-in. ro at 2500 ft. with being able to deliver about 
10 horse-power to the cranes, and Mr. Gearing’s tests 
seem to confirm our estimate. ‘ : 
Mr. Gearing lays great stress in several of his letters 
on the fast and loose pulley for driving the ropes of his 
cranes; will he tell us the number of minutes the belt 
is on the loose pulley per day of ordinary work. 


would say that because he has spent 6096/. unwisely, he 
must not charge the new installation with the cost of 
wiping this out. He only ought to consider how much 
more it would have cost him to instal electric cranes 
originally, and ascertain whether an extra expenditure 
of, say, 3000/. would not have been advisable : that is to 
say, would a saving of 300/. a year be effected? This 
saving, we fully believe, Mr. Gearing would make if he 
installed our cranes, assuming there vs full work for them. 
If his shops are fully occupied, as we all hope they will 
continue to be, then the sooner he sees things as we do in 
this matter the better. 

With regard to electric power transmission in engincer- 
ing works, we will leave this over until we have come to an 
understanding with Mr. Gearing on the crane question, in 
order to avoid encroaching further upon your generosity. 

We remain, yours truly, 
JOSEPH ADAMSON AND Co. 

Hyde, Cheshire, December 27, 1902. 








AMERICAN INVASION. 
To THE Eprtor oF ENGINEERING. 

Str,—No doubt Mr. Irwin is quite right in claimin 
for Britishers the honour associated with the practica 
—e of the gas engine, and the production of a 
suitable gaseous fuel for driving such a power generator; 
but surely Mr. Irwin wil] admit that with the exception 
of the inventions of blast-furnace engines, turbine 
rotative and high-speed reciprocating motors, all the 
great improvements in engineering, electrical, and me- 
chanical science have been effected in America. Pro- 
fessor Lodge and Mr. B. H. Thwaite blame the British 
Patent Law; but whatever the cause, it is too patent a 
fact, and the few engineering works that are being built 
or expanded in this country are mostly intended for pro- 
ducing American types of machinery, and the promoters 
of these concerns have taken good care to order all the 
machinery paid for by British gold from the United States, 
so that the Yankee promoter is on velvet all the time. 
Probably some half-a-million pounds’ worth of American 
machinery has been purchased for the Trafford Park 
Works of the Westinghouse Company. Whether it will 
prove suitable for dealing with British-made iron remains 
to be seen. 

Of course the all-conquering Yankee has some justifi- 
cation in claiming all the greatest improvements of recent 
years, and therefore Mr. Irwin deserves thanks for draw- 
ing attention to the work done by the mere Britisher. It 
should not be overlooked that the British engineering press, 
which should guard British interests, is partly respon- 
sible for the cock-of-the-walk position held > the Ameri- 
can eagle to-day. . 
he most dangerous policy that an industrial country 
can adopt is that of discouraging native enterprise and 
ingenuity. 

Yours faithfully, 
D. H. Dyson. 
1, Ostade-road, Elm Park, Brixton-hill, S.W. 








GOVERNING COMPOUND ENGINES, 
To THE Epiror or ENGINEERING. 
Sir,—A difference of opinion exists between engineers 
regarding the possibility of governing compound con- 
densing engines when running with little or no load. 
I should be much interested if space could be found in 
your columns for discussion of the matter. 
At a mill four large and three small machines are to be 
driven from a short line of shafting by a new compound 
condensing horizontal engine, with cylinders 16 in. 
and 30 in. by 36 in.—coupled type. High-pressure en- 
gine is fitted with a high-speed governor and automatic 
expansion gear, specified to control steam admission 
between no admission and admission up to five-eighths of 
stroke ; the low-pressure engine is fitted with slide-valve. 
Tam of opinion that this engine, with full boiler pres- 
sure in the high-pressure steam chest, should, under 
control of governor, run at or near its designed speed of 
75 revolutions when driving shafting, belts, and loose 
pulleys only ; and that if thestop-valve cannot be opened 
up ( sews lest the engine run away, it is plain if the 
valves are tight, that the valve gear and governor do not 
control the steam admission ; further, that if governor be 
locked in position corresponding to no steam admission, 
the engine should slow down to a standstill. When steam 
is entirely shut off, a vacuum soon existson both sides of 
the high-pressure and low-pressure pistons. 
I cannot follow the theory of potential energy supposed 
to vere a vacuum when there is no steam or air 
pressure ‘on the other side of piston. 
Yours truly, 
Brevock SaMvuEL. 
175, St. Vincent-street, Glasgow, December 30, 1902. 








RETIREMENT OF THE ELEcTRICAL ENGINEER TO THE 
Miptanp Rariiway. — Mr. W. E. Langdon, electrical 
engineer to the Midland Railway Company, retired 
on Wednesday last, the 31st ult. Mr. Langdon com- 
menced his career as a member of the staff of the 
Electric and International Telegraph Company, and 
was associated with that undertaking at Winchester, 
at Portsmouth, and ultimately at Southampton. Upon 
the transfer of the telegraphs to the State, he was 
agp eee to the charge of the telegraph department of 
the London and South-Western Railway. After a few 
months’ service with the London and South-Western, he 
attached himself to the telegraph department of the 
Post Office, with which he remained until the spring of 
1878, when he was appointed to the control of the elec- 
trical department of the Midland Railway, in succession 
to Mr.-J. A. Warwick. Mr. Langdon was president of 





Replying to the last part of Mr. Gearing’s letter, we 








the Institute of Electrical Engineers for 1901-2, 
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We beg to announce that American Subscriptions to ENGINEERING 
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JOHNSON, at the offices of this journal, Nos, 35 and 36, Bedford- 
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tained. 
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THE TRAINING AND POSITION OF 
NAVAL OFFICERS. 

On another page of our present issue we print 
in full the Memorandum of the First Lord of 
the Admiralty dealing with ‘‘ the entry, training, 
and employment of officers and men of the Royal 
Navy and the Royal Marines.” This Memorandum 
yas issued on December 24, and is by far the most 
important document that has been published in 
connection with naval matters for very many 
years. It is the belated corollary, half a century 
overdue, of the introduction of steam propulsion 
into the Navy. The acknowledgment it makes of 
the need of its provisions is a reproach to previous 
Boards of Admiralty who have failed to establish 
means for the proper training of naval officers. 

However, now we have the scheme, we need not 
go back to lament past delays, but may be more 
profitably employed in looking to what the future 
may bring forth. But before proceeding to do so, 
we will discharge the pleasant task of acknowledg- 
ing the excellent work done by Lord Selborne 
and those who have assisted him in securing this 
national benefit. Although the First Lord of the 
Admiralty is all but paramount over the Fleet, yet 
it is obvious he could not have devised such a 
scheme as that put forward without the assistance 
of his naval advisers. These are executive officers, 
and to those who have been wise enough and dis- 
interested enough to sink personal views and class 
prejudices the country owes a very deep debt of 
gratitude. Writing on this subject ten years ago,* 








* ENGINEERING, vol. liii., page 754. 





we pointed out that ‘‘executive naval officers 
control the administration of the Navy, so far as 
they are the advisers of the First Lord,” and we 
proceeded to say: ‘‘ We hear much at times about 
their devotion to the Service, and to the welfare 
of the country ; but we sometimes doubt whether 
this does not mean devotion to the interests of 
their own class.” We recall these words not for 
the purpose of now endorsing them, but rather to 
emphasise what the Navy, and therefore the nation, 
owes to those naval officers who have assisted in 
establishing the new regulations. When we wrote 
we had fresh in mind the remark publicly made by 
the then First Naval Lord, who placed the 
engineers of the Royal Navy, as far as their pro- 
fessional duties were concerned, on an equality 
with ‘‘a Lascar with a bottle of oil.” Such a com- 
parison must have raised the indignation of every 
engineer, either civil or military, and no doubt we 
wrote under the influence of annoyance. Probably 
we did not sufficiently take into consideration that 
‘* extreme conservatism ” of the Navy which is one 
of the sources of strength in the naval character, 
although, like many good things, it becomes an evil 
when carried to excess. We borrow the expression 
above quoted from au eloquent article on ‘‘ The 
Naval Career,” recently written by Rear-Admiral 
Melville, Engineer-in-Chief of the United States 
Navy. Speaking of naval traditions, he says: 
‘* But there is extreme conservatism also, and it is 
amazing how tenaciously sailors strive to adapt 
the traditions and customs of the wooden brigs of 
the sailing period to the battleships of the steam 
age. And yet there is something that appeals to 
the best that is within men in the efforts of the 
sailor to preserve the traditions of the sailing age 
—an age of romance, for there was excitement in 
the taking in of a topsail—that is missing in the 
mechanical labour of operating a motor or running 
a winch.” 

That is very true, but the naval officer, to be 
honest, must accept the conditions of his career. 
Fortunately, we now have it plainly stated by the 
highest authority that a naval officer to be efticient 
must be an engineer; whilst it is acknowledged 
that there is nothing in an engineering training 
that unfits an officer for executive duties.* This 
is a proposition advanced in these columns for 
years past in opposition to the views of many 
authorities and organs of public opinion. It was 
not, however, until Mr. D. B. Morison, of Hartle- 
pool, took this question up that any substantial 
progress was made in the field of reform. By a 
paper he read before the North-East Coast Insti- 
tution of Engineers and Shipbuilders he stirred up 
the engineers and shipbuilders of the North of 
England, and ultimately others were induced to take 
an interest in the question. The result was a 
deputation to the First Lord of the Admiralty, 
in which the views of prominent men engaged in 
the engineering -industry were put forward. In 
writing on the subject we expressed the opinion 
that Lord Selborne was not in sympathy with the 
views of the deputation. Probably that was true 
of the time, but since then he has been in a 
position to learn much, and he has evidently 
profited by the opportunity. 

It will be seen by the text of the Memorandum 
that, so far as the more or less distant future is 
concerned, the scheme which is to come into force 
next summer concedes nearly everything that has 
been asked ; at any rate, the contentions that have 
been advanced in favour of change are recognised 
fully. ‘‘In the old days,” Lord Selborne says in his 
Memorandum, ‘‘it sufticed if a naval officer were a sea- 
man. Now he must be a seaman, a gunner, a soldier, 
an engineer, and a man of science as well. It is not 
only that machinery driven by electric, hydraulic, or 
steam power is every year becoming more compli- 
cated in character, and multiplying in form, and 
that, therefore, a more extensive education in ap- 
plied science is necessary for specialised officers ; 
but in various ways the need for a more general 
scientific training has become apparent.” In recog- 
nition of these facts the ‘‘new scheme” has been 
evolved. We are to follow the example of the 
United States Navy, for henceforth all officers of 
the executive and engineer branches, and of the 
marines, will enter the Service as naval cadets under 
exactly the same conditions, and during the initial 
stages of their career will be trained in exactly the 
same system. It will not be until after they 


7 * In further confirmation of ‘this, we refer our readers 
to the remarkable letter of Lord Charles Beresford, pub- 
lished in the Times of yesterday. 
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have served four years at a Royal Naval college— 
the Britannia or at Osborne—have been to sea as 
midshipmen, and have spent nine months at Green- 
wich and Portsmouth, that they will specialise as 
executive, engineer, or marine officers. 

The age of entry will be between 12 and 13. This 
will bring the officer to about twenty years old by 
the time he is given over to special duties ; and once 
the branch has been decided upon, the officer will 
remain in it. For the details of the scheme, how- 
ever, and the examinations that have to be passed, 
we must refer our readers to the text of the 
Memorandum. 

The matter that is chiefly open to discussion up 
to this point is the age of entry. It is held by 
some that twelve years is too young for boys to 
commence their career in life; and, no doubt, as 
regards the majority of professions or callings, 
this is true. A boy at that age can hardly know 
his own mind, or, at any rate, what his mind will 
be in a few years’ time, and parents are often no 
better judges. Moreover, the physical constitution 
is not defined, for many lads who are small or 
weakly up to twelve years old gain strength and 
stature later, whilst others who promise well at 
first occasionally fall off. This is far more true 
of the age of twelve than of fourteen. Two 
years often make a wonderful difference at this 
time of life. Undoubtedly the Admiralty are 
taking on themselves a great responsibility in 
lowering the age of entry. There is, however, a 
great deal to be said in favour of the course. The 
Navy is so special a profession that every effort 
should be made to utilise every hour during the 
period of instruction. This end might be reached by 
special training in private schools, of which there are 
one or two most admirably conducted already in 
existence ; but there is much to be said in favour 
of continuing the course of study at one establish- 
ment. The entrance examination now will neces- 
sarily be of an elementary kind ; but if the age limit 
were increased, the standard would have to be 
raised. The chief argument, however, in favour 
of catching the future naval officer young is that he 
is thereby so thoroughly imbued with ‘‘ the traditions 
of the Service” that he places the honour of his 
cloth above all other considerations. After all, the 


highest asset the Navy possesses is the esprit-de corps 


of its officers and men. It is this that enables 
siilors to do what no other men can do, ashore or 
afloat. The new regulations, which will ultimately 
remove from the engineering branch the unjust re- 
proach under which it has so long laboured, do 
more in this respect than in any other way. The 
engineers will be no longer told that they are not 
worthy of military rank and titles, although they 
would be called upon to undergo the common 
dangers of warfare. 

An important part of the new scheme is that 
which relates to the freedom of choice which branch 
of the Service the candidate is ultimately to adopt. 
On entry, the friends of the cadet may select 
either the executive, engineering, or marine depart- 
ments ; and in that case thesub-lieutenant, when 
he reaches that rank, may demand a position in 
the branch chosen when he entered. The Memo- 
randum states, however, that preference will be 
given to those candidates who have not thus 
specialised, and who express their willingness to 
enter the branch in which there may be most de- 
mand for their services. Unless, therefore, the 
number of applications should fall short, which is 
not likely, the Admiralty will have the power of 
selection ; and this is as it should be. No doubt, 
for some time to come, the executive branch would 
be the most popular, because there is a great deal 
in fashion, and there is a chance of rising ulti- 
mately to the most exalted positions. But against 
this, machinery is a fascinating thing, especially 
for boys, and, moreover, the engineers will re- 
ceive additional pay. As the duties of the engine- 
room are more trying and less healthful than 
those of the deck, there should also be pro- 
vision for earlier retirement, for an engineer has 
had more taken out of him at fifty than an executive 
officer. That concession will, perhaps, come with 
time. Probably the cleverest and most earnest 
men will strive for engineering positions, whilst the 
executive branch will continue the more ornamental 
part of the profession. 

Those selected for engineering duties will on the 
completion of their training, in common with the rest 
—namely, about the age of twenty, when they be- 
come sub-lieutenants—be sent to Keyham for their 
professional course. The length of this has not been 





settled, but, as the preliminary training is to be 
largely of an engineering character, it will not be 
of very long duration. At the expiration of the 
Keyham course a proportion will be selected to go 
to Greenwich for further training, ‘‘opportunity 
being given them to make themselves acquainted 
with the latest developments of engineering science, 
not only at Greenwich, but at the great civil engi- 
neering establishments and institutions which are 
to be found in the country.” 

Such men will be the fortunate ones of their 
year, and the chance to obtain these prizes of the 
Service will induce many who are thought most 
capable to be entered by their parents for the 
engineering branch. The posts they will fill will 
doubtless be largely those shore billets which are 
always so much in request. No doubt in time we 
shall have admirals-superintendent of the Royal 
Dockyards all of the engineering branch, and, 
naturally, some day there will be an _ engi- 
neer as Controller of the Navy. That is look- 
ing a long way ahead for a great gain, both to 
the engineers and to the country, but the pros- 
pect of winning such positions will form another 
strong inducement for the parents of promising 
boys to enter them for the engineering branch. 
At the Admiralty also, and in the Royal Dock- 
yards, there are other positions that will fall to 
the lot of the brightest engineer officers. The 
efficiency of the dockyards would be immensely 
increased by the appointment of an admiral-super- 
intendent who coud actually superintend the work 
carried on, and who would be directly in touch 
with the whole of his staff. That is a question we 
first wrote upon many years ago, and it would now 
seem that the long-desired end is in sight. The 
Memorandum says that the Navy must be ‘‘ kept 
abreast of the scientific, intellectual, and physical 

rogress of the age; and it is the officers of the 
Sune themselves who must keep it there.” This 
means that the responsibility will fall on engineers, 
and there will necessarily be many exalted posi- 
tions to be filled by the best men of the engineering 
branch. 

As already pointed out, the new scheme recog- 
nises the need of a naval officer having a know- 
ledge of engineering, and the common training of 
all up to the age of twenty is to be conducted 
largely to that end. If it is uncertain into 
which branch cadets will pass, all are likely 
to be diligent in engineering studies; but if 
alad knows he will have nothing to do with the 
machinery of the ship when he ultimately goes to 
sea—that is to say, that he will be allocated to the 
executive branch—then, it may be, he will only do 
as much engineering as he is obliged. Whether 
that will be enough to properly fit him for his sub- 
sequent career as an executive officer is a matter 
that may well be questioned ; and it is likewise 
open to doubt whether, in any case, the course of 
training on shore and afloat, as cadet and midship- 
man, will enable the future naval officer to be as 
efficient as he might be when he rises to the higher 
positions. By that time he will have forgotten a 
good deal he had formerly learnt, and a good deal 
that he once knew will have become obsolete. For 
many reasons besides those we have mentioned it 
would be an advantage if naval officers were to 
alternate what are now executive duties with actual 
service in the engine-room until a much later period 
of life than the time at which they will become 
sub-lieutenants. It is highly desirable that the 
officer in command of a ship should be in touch with 
the requirements of the engineering section, and 
with the routine needful for the proper organisation 
of the machinery department. This faculty is only 
to be acquired by actual experience, and we have 
no doubt that it would, on the whole, be advan- 
tageous if specialisation were not drawn with so 
hard and fast a line at so early an age. 

In all really great schemes of reform the transition 
stage is one of the most difficult to provide for, and 
this appears to be true of the present occasion. As 
will be seen by reference to the Memorandum, a 
system of double entry is to be pursued for the next 
five years ; but it does not appear to us that this 
will fully meet the case. At present the cadet takes 
four and a half years to become an acting sub- 
lieutenant, but under the new system he will 
become fitted for general service in seven years ; 
whilst the engineer and marine officers will need, 
perhaps, two years more for their special instruction. 
As the new system commences next midsummer, 
if all entries under the present conditions were 
to cease, the lists would be recruited for a period of 





four and a half years by the entries of already- 
existing cadets. At the expiration of that period 
there would be an interregnum of two and a half 
years, during which no officers would enter the 
Navy. In regard to the engineers the same con- 
ditions would apply, with a difference in the 
duration of time. Thus for the next five years the 
lists would be recruited in the usual way by en- 
gineer students who have already been entered at 
Keyham ; but as it will probably take about ten 
years, under the new system, to train a cadet to be 
an engineer E., there would be an hiatus of five 
years. In the case of the Royal Marines an inter- 
regnum of five or six years would supervene. 

To meet these conditions, it is arranged that 
there are to be, as stated, double entries. For the 
supply of executive officers the normal number of 
cadets under the present system will be continued 
for two and a half years, and the double entries for 
marines are to be carried on for longer periods. 
The entry of engineer students under the old system 
will continue for five years. These entries under the 
now existing rules will take place concurrently with 
the entries under the new arrangement, but the 
two sets of future officers will be trained separately, 
the new men being taken to Osborne. Before pro- 
ceeding to deal further with this feature of the 
scheme, itis necessary to refer to what will be done 
in regard to the existing engineer officers. 

In the first place engineer students will become 
engineer cadets, a distinction of not very great 
importance. Assistant engineers will become engi- 
neer-sub-lieutenants ; engineers, up to staff engi- 
neers, will be engineer-lieutenants ; fleet engineers 
will become engineer-commanders ; inspectors of 
machinery will become engineer-captains ; and chief 
inspectors of machinery will become engineer-rear- 
admirals ; whilst the engineer-in-chief may be pro- 
moted to the rank of engineer-vice-admiral. It 
will be seen that in regard to titles there is a 
concession to the demand hitherto made on behalf 
of engineer officers ; but there is a distinction that 
may appear trifling or otherwise, according to 
the view taken. The future engineer officer who 
will enter under the new scheme will be ‘‘lieu- 
tenant EK.” or ‘‘captain E.,” as the case may be, 
just as gunnery lieutenants or torpedo lieutenants 
are lieutenants G. or T. But the existing engi- 
neers—and presumably this includes those yet to 
enter under the present scheme—i.e., the double 
entrants—-are only qualified lieutenants or captains. 
This would be considered a small matter by itself, 
for the engineer-lieutenant might claim that he was 
not only a lieutenant but something in addition— 
an engineer-lieutenant. However, the existing 
men are to have ‘‘no changes made in their uni- 
form, or in the regulations which define their 
duties or in the provisions of the Naval Discipline 
Act.” 

We think that there is evidence here of a con- 
test that was carried on—not without bitterness on 
one side—before these regulations were passed. 
The existing engineers undoubtedly have gained a 
good deal, they are to have titles and more pay. 
So far that is just and right, but it is apparent 
that a compromise has been extracted in order that 
the concessions now gained should not be further 
opposed. The future engineers entered under the 
new scheme will have the “curl” on their cuff. 
That is the emblem of authority and executive 
rank; it is the badge of a superior class. The 
present engineers are not to have this distinc- 
tion, and, as shown, they will be known by a 
different title. Though the distinction may be 
thought unimportant, yet it is a distinction. 
No one who has not seen much of naval officers, or 
has not known them in their home afloat, can 
appreciate how much these things mean ; how sub- 
stantial to a sailor are apparent vanities to the 
landsman. A man may be content to belong toa 
less exalted sphere than others claim to occupy, if 
his fellows share it with him; but directly one 
section of a class is exalted, those who do not 
receive similar distinction feel very keenly the 
neglect. In the case of the naval engineers this 
is more emphasised, because the future juniors of 
the branch when they come into the Navy will, 
according to the regulations set forth in the 
Memorandum, be marked by a distinction which 
will be denied to their seniors. Thus chief 
engineers of ships, to be known as engineer- 
lieutenants, will have under them as their juniors 
lieutenants E., who will wear a uniform denoting 
that they belong to a grade of higher standing ; 
and they will be eligible for executive privileges 
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that will be denied to their seniors of the same 
branch. 

At the present time it is quite possible, according 
to the regulations of the Service, that an engineer 
oflicer of any grade may find himself under the com- 
mand of a non-commissioned officer, but that, pre- 
sumably, will not be the case when the new rules 
are in force, as the future officers of the engineer- 
ing branch are to wear the curl. If this is carried 
to its legitimate conclusion, we may have, under 
extreme conditions, this anomalous state of affairs 
—-that a young sub-lieutenant of the new order 
will take command of his own chief engineer. 
Of course, a situation of this nature would only 
result if all executive officers superior to the 
sub-lieutenant E. were absent; but whether such 
an event will be probable or not, its mere possi- 
bility is sufficient to make the regulations in this 
respect an absurdity. It is fortunate this is so, as 
an alteration is thus rendered inevitable. It may 
be that the executive curl will receive a new signifi- 
cance under the new regulations, but there is 
nothing, so far as we can see, to lead to this 
supposition. At any rate, it is an injustice that 
juniors, coming newly into the Service, should 
receive distinctions denied to their superior officers. 

There is one other matter to which reference 
may be made in connection with this branch of the 
subject. At present the captain of a ship delegates 
his executive functions to the commander for 
certain purposes, and that carries with it the 
authority to punish men. The chief engineer 
never receives such authority, even in his own 
department. When the future engineer officer 
becomes a commander E., with the executive curl 
on his cuff, he will, presumably, have the same 
authority delegated to him by the captain for his 
own department. Under these circumstances there 
may be, at a future time, one ship in which the 
commander E. has full control of his department 
(subject, of course, always to the captain, who, 
necessarily, must be paramount afloat), and will 
thus be in a position to bring it to a higher state 
of efficiency ; whilst in a second ship the engineer- 
commander, charged with the same duties, will 
be powerless in this respect. That, again, is an 
anomalous position that will hardly be allowed to 
continue. There will be many changes, however, 
before the time arrives for such a condition to be 
possible. 

We may now say a word or two further about the 
transition period, of which we have already spoken, 
referring only to the case of the engineers. The 
Memorandum depends on double entries ; but to- 
wards the end of the transition period is it not pos- 
sible these will fail? We will suppose the case of 
a man who, in the ordinary course, and if no change 
were imminent, would have entered his son for the 
Keyham course during the latter years of the 
transition period. The boy would be about 15 
years old. We will suppose for illustration that 
he would be just 15. He would, however, be 
eligible to enter under the new regulations three 
years previously, or at the age of 12. Now it is 
a evident that any parent wishing his son to 

ecome an engineer naval officer would prefer to 
take advantage of the new scheme, and it is ex- 
tremely probable, therefore, that towards the end 
of the period of transition there will be few, if any, 
engineer students, or cadets, entered at Keyham, 
and consequently there will be a gap of a few 
yeirs in the continuity of supply. Indeed, it is 
quite possible that the knowledge that engineers 
entering under the old regulations will be in an 
inferior position to those following them will check 
the flow of candidates seriously. 

Such an event is one that cannot be regarded 
with equanimity. The Navy is short enough of 
engineers as it is ; indeed, the prospect of a lack 
of engineer officers is a standing danger to the 
country. It has been suggested that a certain 
number of men not thoroughly trained shall be 
given positions to tide over the time ; but this un- 
desirable expedient, it is to be hoped, will not be 
countenanced. It would indeed be directly 
opposed to the whole tenour of the First Lord’s 
Memorandum, which, it will be seen, fully recog- 
nises the need for high scientific attainments on 
the part of engineer officers. 

So far as we can see, the only remedy for the 
defects we have pointed out is to frankly recognise 
the position of the present engineer officers, and 
to put the existing engineer students on a level 
with those who are to be entered under the new 
Scheme, There is no valid reason why this 





should not be done. This question is not so com- 
plicated as that which arose when the engineers 
were given commissions and were admitted to the 
ward-room. The social aspect of the case was 
officially solved years ago. hat is said about en- 
gineers not being trained to executive functions— 
to habits of command and control of men—is sheer 
nonsense. Engineers do notseek to navigate the ship, 
they do not pose as experts in strategy or tactics ; 
but in their own department and within their own 
province they are as competent to give orders to 
those under them, to award punishments, and to 
maintain discipline, as any commander or lieutenant 
is to carry out these functions on the deck. 

In conclusion, we would repeat that, in spite of 
the defects to which reference has here been made, 
and which have every appearance of being the re- 
sult of compromise, the provisions of the Adimiralty 
Memorandum will work immense good for the Navy 
and will ultimately result in added security to the 
nation. 








THE POSITION OF CERTAIN RARE 
METALS. 

ALTHOUGH the term ‘‘rare” is, by common con- 
sent of chemical writers, applied to a large number 
of metallic elements, it is not quite clear that the 
adjective is a particularly expressive one. To the 
ordinary reader it lacks definiteness in that it does 
not indicate exactly what it qualifies. Is it the 
metal itself which is rare in the sense of being 
sparingly distributed on the earth in comparison 
with other metals, or is it the slight extent of its 
application in the arts which has caused a metal to 
be thus classified? The answer to this would seem 
to be that while originally it denoted a body of rare 
occurrence, and therefore of necessity of limited 
application, it has come to be associated in the 
popular mind with what is not matter of common 
observation. It would be more correct to define a 
rare metal as one which is both of uncommon occur- 
rence in Nature and of limited application in the 
arts. A fit example of a rare metal, which in the 
last year or two has found increasing application and 
which has at the same time been found to occur more 
widely than was at one time supposed, is wolfram, 
or tungsten. Tungsten steel has, of course, been a 
commercial product for a number of years, the 
property which this metal possesses of imparting 
toughness to steel having been profitably utilized 
by certain makers of engineers’ tools. The last 
year or two, however, have seen its application in 
the steel manufacture greatly extended, and this 
may no doubt have stimulated the discovery of 
new deposits, information concerning which comes 
to hand from Great Britain as well as from distant 
colonies. The ore, which is almost invariably the 
tungstate of iron, has been mined in varying 
quantities in Cornwall, but more for the prepara- 
tion of tungstate of soda than in connection with 
the steel manufacture. The salt just named, it may 
be said, has for long found a limited application 
in dressing fabrics to make them fireproof, and was 
also at one time pretty largely used in calico- 
printing. The demand, however, from the latter 
source .has fallen off of late years, and doubtless 
it was for this reason that the Cornish production 
fell to practically nil three or four years ago. The 
last year or two have, however, seen a revival on 
account of the demand for the metal in metallurgy, 
and it is interesting to hear of new ground being 
broken in Cornwall with satisfactory results to the 
adventurer. What with the decay in Cornwall first 
of copper, then of tin, and quite recently of arsenic, 
it really is a matter of congratulation that the 
county possesses yet something wherewith its 
mining reputation can be maintained, even if the 
total business done in the particular substance is 
comparatively insignificant in its effect on the local 
labour market. 

There is no reason to suppose that the supplies of 
tungsten in sight will prove insufficient to meet the 
current demand, increased as it is, and we may take 
it for granted that new deposits will be found 
without much difficulty when the need becomes 
pressing. The Scandinavian mineral Scheelite, 
named after the celebrated chemist Scheele, occurs 
pretty largely : its composition is calcium tungstate, 
and it has formed the origin of a good deal of the 
sodium tungstate which has come upon the market. 
As a general rule, it may be mentioned, this metal 
occurs in conjunction with tin ores, a fact which 
has been amply shown in localities other than 
Cornwall. However, we cannot afford further 


space to this interesting metal, and pass on to 
another — namely, uranium, the extent of the 
employment of which does not seem to have 
received any augmentation in recent years. Uranium 
is not by any means a cheap metal, but it is not 
clear that even if its price dropped considerably the 
demand for it would increase. Saying this reminds 
us of the stir which was occasioned by the discovery 
of a rich lode of uranium ore at Grampound-road, 
in Cornwall, in 1888. In a Press account, it was 
stated, with an air of confidence betokening 
familiarity with all the circumstances, that the 
discovery was exceptionally important because of 
the existing high price of uranium, the pure metal 
being quoted at 24001. per ton. Somewhere else, 
also, in connection with the prospectus of a foreign 
mine, we remember reading a glowing account 
of the profits to be derived from some newly- 
discovered uranium property, the said profits being, 
of course, calculated on the high price of the metal. 
The weak point, however, of such estimation lies in 
the fact that although a metal may fetch a high 
price when sold by the ounce, it does not at all 
follow that corresponding profits can be made per 
ton. Inthe case of uranium—to the best of our 
knowledge at any rate—its use is still confined to 
the tinting of glass, for which purpose the amounts 
required are very limited. In regard to vanadium, 
which has long had a not unimportant application in 
dyeing with aniline black, though some reference to 
the occurrence and properties of this metal have 
recently been made at meetings of the Society of 
Chemical Industry, no definite information was 
forthcoming as to the likelihood of an increased 
demand should its mining and metallurgy receive 
an impetus. With regard to the distribution of 
this element, it may be mentioned as a piece of 
ancient history, dug up for the benefit of the 
unlearned, that it was found by Sir Henry Roscoe 
to exist in considerable quantity in the copper- 
bearing sandstones of Alderley Edge and Mottran 
St. Andrews, in Cheshire. Another rather unex- 
pected find of vanadium is in the coal measures of 
Argentina. The coal itself was found to contain 
0.24 per cent., while the ash gave 38.5 per cent. 
of the vanadium. Beyond its application in aniline 
black dyeing and its very partial introduction into 
steel, the metal does not appear to have any recog- 
nised uses, and it certainly does not seem that any 
extended mining of it would justify the necessary 
outlay. To revert for a moment to uranium, it 
should have been mentioned above that its salts 
have been tried both for dyeing wool and asmordants 
in calico-printing, but it would appear that the 
results-were not such as to encourage the idea of 
adopting them on the large scale. Although fast 
to soaps and alkalies, the uranium cvlours have 
been found very apt to be affected by acids, and it 
certainly does not seem probable that they will 
come into general use. Passing on now to a con- 
sideration of another rare metal, molybdenum, 
it must be confessed that references to it in 
chemical literature during recent years have been 
almost entirely confined to its detection. Thus 
several methods have been worked out and pub- 
lished regarding the analysis of molybdenum 
steel ; though with respect to the production and 
utilization of such steel no details of any sort 
have caught our eye. The metal, which may be 
obtained pure in the electric furnace, has a den- 
sity of 9.01; it can be filed when cold and 
forged when hot, the malleability being about the 
same as that of iron. Although molybdate of 
ammonia is widely known and employed as a 
laboratory re-agent for the detection and estima- 
tion of phosphorus, the amount of it which is 
used cannot be at all large—that is, judged from a 
mining standpoint ; and no doubt the present price 
of the metal and its value would be reduced were 
there a larger demand. The metal, it may be said, 
is quoted in chemical price-lists at 14s. per ounce. 
We note, in a recent report on the mineral produc- 
tion of Queensland, that miners, who not so long 
ago were devoting their energies to the production 
of tungsten, have recently been led by the increased 
demand for molybdenum to abandon the pursuit of 
the former for the latter, which, the report adds, 
appears to be superseding tungsten in the manufac- 
ture of steel. Owing to the veil of secrecy with 
which the operations of steel works are enshrouded 
it is difficult to say anything with certainty on this 
point, but its repetition here may be the means by 
which some interesting information on the matter 
may eventually filter through to the public. 
Another metal which also to some extent enters 
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into the composition of steel is titanium, though a | 
well-known authority has announced that he has 
frequently failed to detect it in metal sold as 
titanium steel. As a not infrequent constituent of 
certain iron ores it may occur unsuspected in the 
product of the iron furnace. As to the extent of 
its application in iron and steel manufacture we, 
are unable to give any reliable information. In| 
quite another branch of industry, however, that of | 
calico-printing, it has recently been proposed to use 
titanium chloride as a substitute for tin crystals, 
and we understand that a solution of the chloride 
for this purpose is now being put on the market. 
With which remark these notes, which constitute 
a confessedly imperfect survey of the application 
and present position of certain rare metals, may be 
brought to a conclusion. 








THE WORKING OF THE BOILER 
EXPLOSIONS ACTS. 

Tue annual report for the year ending June 30, 
1902, on the working of the Boiler Explosions 
Acts, 1882 and 1890, has just been issued by the 
Board of Trade. During the period named, 51 
preliminary inquiries and 17 formal investigations 
were held under the provisions of the Acts. The 
68 explosions thus dealt with caused the death of 
30 persons and injury to 55 others; the average 
numbers for the last 20 years being 69.4 explo- 
sions, 29.4 persons killed, and 61.1 persons in- 
jured. Out of the total number of explosions 
during the year, 20 occurred on sea and 48 on land. 
The report states that, from the summaries given, 
it will be seen that deterioration, defective design, 
and undue working pressure still account for the 
majority of explosions, and that in nearly one- 
third of the cases dealt with the failures occurred 
in steam pipes and boiler mountings. 





On analysis it appears that out of the 68 ex- 
plosions reported upon, 12 were under boiler in- 
surance or mutual marine insurance companies ; 
seven under Lloyd’s Survey ; three under Lloyd’s 
Survey and boiler, &c., insurance companies ; two 
under the Board of Trade ; one under the Board of 
Trade and Lloyd’s; one under the Board of Trade 
and a Tug and Trawlers’ Mutual Insurance Com- 
pany ; and one—an economiser—under the inspec- 
tion and insurance of the makers. 

Appendices B, C, and D, added to the report by 
Mr. R. Ellis-Cunliffe, solicitor to the Board of 
Trade, give further information. 

Appendix B describes the causes of the explo- 
sions during the year as follows :—- 

21 deterioration or corrosion. 

15 defective design or undue working pressure. 

12 defective workmanship, material, or construction. 

4 excessive pressure, delective safety valves or mount- 
ings. 
2 improper management by owners. 
7 ignorance or neglect of attendants. 
7 miscellaneous. 





The explosions arose from the following boilers or 
vessels :— 
12 horizontal multitubular. 
7 vertical. ; 
4 cylindrical, Cornish, Lancashire, &c. 
6 locomotive. 
2 water-tube. 
19 steam-pipes, stop-valve chests, &c. 
18 miscellaneous. ' 
Appendix C gives the total number of explosions deait 
with since the passing of the Act of 1882, the number of 
lives lost, and persons injured. 
| 


Personal Injuries. 


Number ress 




















Year. of Ex- . . ; 
dlosions. | y umber 0} 
' pce pie Persons Total. 
' ow Injured. 
1882-1883 45 85 33 68 
1883-1884 41 18 62 80 
1884-1885 43 40 62 102 
1885-1886 57 38 79 112 
1886-1887 37 a4 44 68 
1887-1888 61 31 52 83 
1888-1889 67 33 79 112 
1889-1890 77 21 76 97 
1890-1891 72 32 6L 93 
1891-1892 88 23 82 105 
1892-1893 72 20 37 57 
1893-1894 104 24 54 78 
1894-1895 1l4 43 85 128 
1895-1896 99 25 48 73 
1896-1897 80 27 75 102 
1897-1898 S4 37 46 83 
1898-1899 68 36 67 103 
1899-1900 | 89 24 65 89 
1900-1901 72 33 60 93 
1901-1902 68 30 55 85 
Pee ee 
Total 1388 589 1222 1811 
a REETSS EERE SEER, ees 
Average of 20 years 60.4 | 29.4 61.1 90.5 











Appendix D states that the 17 formal investiga- | as in the early days. They fail, in fact, to bring 


tions held during the year related to 


6 vertical boilers. 

1 cylindrical boiler. 

1 Cornish boiler. 

4 locomotive boilers. 
1 water-tube boiler. 

2 marine boilers. 

1 economiser. 

1 pan. 

The explosions resulted in the death of 15 
persons and injuries to 24 persons. With the 
exception of one case, the causes of these explo- 
sions had been clearly ascertained, and in no case 
had an explosion been attributable to unavoidable 
accident. In the case of the exception mentioned, 
the explosion related to the bursting of a tube in a 
water-tube boiler. The Court found that the 
explosion was caused by overheating, and that the 
overheating was probably caused by the presence 
of an oily deposit in the tube, which prevented 
the water from coming in contact with the iron. 
Expert witnesses of high scientific attainments 
had expressed an opinion that the overheating was 
not caused by grease, but by fire impinging upon 
one part of the tube so fiercely as to generate 
steam rapidly, and to force the water back and 
partly choke the upper headers with steam, and 
consequently to drive the water both ways in the 
tube, leaving a portion of the iron practically bare. 
Having regard to the opinions of these gentlemen, 
the Court were unable to find, as a fact, what 
was the actual cause of the overheating. The 
parties were, of course, exonerated from blameable 
negligence. 

-articulars of the various explosions which 
formed the subject of a formal investigation are 
given in the report. Several of the boilers had 
been purchased second-hand, and in seven cases 
the Court found that there was no proper periodical 
examination by competent persons. In two cases 
the boilers were insured, and the s.s. Dungounel 
was stated to be classed at Lloyd’s. In no case 
was any question of negligence attributed to the 
insurance companies. 

From the particulars given it appears that the 
Courts found :— 

5 explosions due to neglect of owners. 

2 explosions due to neglect of owners and their servants. 

1 explosion due to neglect of servant, for which the 
owner was responsible. 

1 explosion due to neglect of owner and vendor. 

1 explosion due to neglect of owner and constructor. 

1 explosion due to neglect of owner and a bricklayer. 

1 explosion due to neglect of owner and a user. 

1 explosion due to neglect of examiners, for which the 
employers, the vendors, were held responsible. 

1 explosion due to neglect of examiner and another. 

1 explosion due to neglect of examiner and construc- 
tors, who were also the vendors. 

The following amounts were ordered to be paid 
to the Board of Trade towards the costs and ex- 
penses of the investigations : 


£ 8. 

Owners 10 10 in 1 case 
” 15 0 ” 1 ” 
te 25 0,, 3 cases 
a 50 0,, 1 case 
” oO O.,.2° 5, 
os fo 0,,1 ,, 

Makers 70 gd ty 
m8 te Cece ae 

Vendor ae i Si ee ee ee 
* 2 ee ee ee 

User ... oe = 2090, 2 4, 

Bricklayer... ; ae PR 


9) 
The gross total amounted to 4507. 








THE TRADE OF CHINA. 

TuE future of the trade and industry of China is 
a subject of great interest, alike to merchants, 
manufacturers, and engineers, and authentic infor- 
mation with regard to present conditions and the 
trend of affairs is certain to be read with great 
interest by a large circle of readers. The great 
difficulty, however, is to obtain exact information 
and unbiassed opinions, for very few speak or write 
about China without showing, in a very marked 
manner, the effects of their own personal experience 
or their idiosyncracies. Even British consuls are 
very apt to indulge freely in the British right 
to grumble, and in Cassandra-like opinions with 
regard to trade and industry. They cannot forget 
the days when Britain was practically without a 
competitor in all the chief departments of trade, 
and they seem to indulge in mental calculations as 
to the dimensions Britain’s share would have 
attained had the increase gone on at the same rate 











| their minds to observe the changed conditions, and 
| consequently all their calculations are vitiated by 


fundamentally false assumptions. 

We were led to these remarks after a perusal of 
the report on the trade of China for the year 1901, 
by Mr. J. W. Jamieson, British Commercial 
Attaché for China, which, although good of its kind, 
has just a strain of pessimism which the actual con- 
ditions scarcely justify. He begins by comparing 
the statistics of 1901 with those of 1896, the year 
in which Chinese commerce recovered from the 
shock dealt it by the war with Japan. In 1896 
the total foreign trade of China amounted to 
54,093,2811., while in 1901 it was 62,986,9351/., 
being an increase of 8,895,6541. The total of what 
is called British trade—that of the United King- 
dom, Hong Kong, and India, and other British 
dominions—has in the same period increased by 
2,859,8201., but the additions have been made 
wholly by Hong Kong and India, for the imports 
of the United Kingdom have gone down by 
1,278,400/., and the exports by 597,3501. More- 
over, a considerable proportion of the apparent 
increase may not be real, as certain goods carried 
on British ships, for instance, may be entered as 
coming from or going to the United Kingdom, 
whereas their real provenance or destination may 
be some other country. Another point not to be 
lost sight of is the deceptive nature of the returns 
in respect of goods imported from and exported to 
Hong Kong. A great deal of non-British optional 
cargo is brought on from that colony, and large 
quantities of purely Chinese produce are sent there 
from the southern ports for transhipment to the 
other ports in China. The statistics show that 
the aggregate of British trade, which in 1896 formed 
56.6 per cent. of the whole, has fallen to 51.02 per 
cent., while the direct imports from the United 
Kingdom have fallen off to the extent of 15.9 per 
cent. Chinese statistics are not absolutely to 
be relied upon, but there can be little doubt 
that they show that British merchants and manu- 
facturers have been forced to yield ground to their 
rivals, and especially to America, and that for 
reasons which it is either impossible or inadvisable 
for us to attempt to overcome. We must never 
forget that commercial and industrial problems, 
ultimately depend on economic conditions, and 
America has the advantage of us in many ways, 
not only in geographical position, but also in 
national resources, especially as regards cotton and 
iron. We admit, however, that in the matter of 
organisation, and in some cases even of methods of 
production, the Americans have gone ahead of us, 
and have adapted themselves more readily to the 
changed conditions. Moreover, their tariff gives 
them great advantages, for they are able to dispose 
of their surplus stock to foreign countries at less 
than the cost of production. The result of all the 
causes at work has been that the increase in the 
imports from the United States, in the interval 
which we have mentioned, is 1,476,0001., while 
the exports from China to the United States 
have increased by 604,000. Among the other 
countries of the world the increase of the imports 
from Japan show an increase of roughly 2,000,000. 
to 2,500,000/. In spite of the adverse circum- 
stances in China, including a considerable fall in the 
value of silver, and the addition of 37,500,0001. to 


.|her foreign debt, in terms of her treaty with 


Japan, the import trade of China has in five years 
increased by 19 per cent., a percentage which, had 
it not been for the late outbreak, would probably 
have been exceeded. The present year, however, 
on account of that outbreak, finds China saddled 
with a further addition to her debt of 67,500,0001., 
which means a very serious burden. The shrinkage 
in her receipts, caused by the mortgaging of the 
major portion of her revenues for the service of the 
indemnity claims, is bound to lead to heavy internal 
taxes on trade, and we may assume that her pur- 
chasing capacity for some time to come will be 
seriously affected thereby. 

We cannot, of course, enter into details of the 
foreign trade of China, but a few of the main 
points may be noted. The market value of the 
net imports of merchandise during 1901 was 
39,686,4751., this total being made up as follows :— 


£ 
Cotton goods 14,740,191 
Opium... 4,871,850 
Kerosine oil 2,557,991 
Sugar 1,990,543 
Metals 1,542,572 
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Woollen goods ... Re: 699, 257 
Sundries (unenumerated) 13,284,071 
39,686,475 


From which it is evident that engineers were not 
directly interested to any very great extent, 
although, of course, they were indirectly in many 
ways. We must refer to the report itself for details 
of the cotton trade. The most notable feature is 
the rapid increase of the importation of Japanese 
yarn. It first appeared in China in 1894 with an 
import of 31,103 piculs, and steadily gained favour 
year by year, until in 1899 the market was flooded 
with the over-production of Japanese mills to the 
extent of 780,000 piculs. This was followed by a 
sharp fall of 40 per cent., and last year the import 
stood at 498,116 piculs, which may be said to have 
been normal. Mr. Jamieson says, however, that 
there are indications that over-production in Japan 
still continues, and that as China is her only market, 
she will again flood the country with surplus stocks. 
Japan spins for the China trade, principally 16’s, 
using Chinese and Indian cotton. There are about 
fourteen mills in China—say some 460,000 spindles 
—spinning 10’s, 12’s, 14’s, and 16’s, and their total 
outturn may be set down at 60,000,000 lb., about 
one-half of which is consumed in the Shanghai 
district, the balance going to ports up the Yangtze 
and to North China. Last year’s returns include 
498,116 piculs of Hong Kong yarn, the output of a 
spinning-mill established in that colony with the 
intention of spinning Borneo cotton. In Northern 
and Central China American competition is making 
itself felt in certain classes of grey woven goods, 
and there can be little doubt that in this, as in 
other departments, the Americans will be the 
strongest competitors with British manufacturers. 

The metal imports are increasing, but as yet are 
not of great importance. They include all the 
varieties which are used in the small industries 
which are so common in China. Manufactured 
nails from the United States and Germany are coming 
into more general use, thus causing a decrease 
in the import of nail-rod iron, and also in the local 
industry of nail-making. The steel chiefly imported 
is what is known as No. 2 German, and Belgian 
and British manufacturers show no inclination to 
compete. It is used for making rough tools, and 
the trade promises to be a large one. Iron sheets 
and angles are gradually advancing, and this 
advance is to be explained by the large extension 
of recent years in the outturn of local docks and 
engineering works. The development of the trade 
in kerosene oil, carried in bulk by tank steamers, 
has acted as a stimulus to the import of tin plates, 
which are converted into tins for holding the iin- 
ported oil. Japan and Australia are the principal 
sources of supply for unmanufactured copper. 
Spelter is chiefly used in native arsenals, but the 
demand is not brisk. The import of hardware is 
not a large one, as the Chinese manufacture their 
requirements either from Belgian iron of common 
quality or old scrap material. The demand for gal- 
vanised sheets is increasing, and, in view of the exten- 
sion of mining and railway enterprise in the interior, 
is likely to continue todo so. The imports of opium, 
kerosene oil, sugar, and a long list of sundries do 
not call for special remark. It may be noted, 
however, that in the matter of matches and 
umbrellas, Japan cannot be touched ; and as one 
sees isolated cases of Chinese ladies adopting the 
use of parasols, one may expect that this article 
also will be supplied chiefly by Japan. The exports 
from China consist chiefly of silk, tea, and agri- 
cultural products, in which our readers are not 
specially interested. 








NOTES. 
THE CoNSTITUTION OF STEEL. 

IN a recent issue of Le Génie Civil, M. A. Pourcel 
gives a useful réswmé of the present state of our 
knowledge as to the constitution of iron and its 
alloys. Up till comparatively recent times it was 
supposed that the properties of these alloys were 
directly due to their chemical composition, so that 
nickel steels, chrome steels, and the like formed 
each a separate class. Now, however, these 
alloys are considered rather as solid solutions of 
one metal in the other, and it is, moreover, 
believed that iron is capable of existing in several 
allotropic modifications which are stable at diffe- 
rent temperatures, and that the presence of some 


ticular modification is stable. With pure iron, 
a change in its molecular arrangement takes place 
on heating it to 740 deg. Cent., at which tempera- 
ture it becomes non-magnetic. On heating to 
850 deg. Cent., a further change takes place ; the 
electrical resistance of the metal above this point 
being nearly constant. Below 740 deg. Cent. the 
iron is said to be in the a state, between 740 deg. 
Cent. and 850 deg. Cent. in the 8 state, and 
beyond this in the y state. Speaking generally, 
bodies with a smaller atomic volume than iron have 
the property of lowering the points of transforma- 
tion when dissolved in the metal. The most 
notable of these bodies is carbon, when it exists 
as ‘‘temper” carbon, and not as Fe,C. Manganese, 
nickel, and copper act similarly, but less notably ; 
and, finally, come chromium and tungsten, which 
act mainly by reinforcing the effect of the carbon, 
maintaining it in the ‘‘ temper” state during slow 
cooling. The effect of these bodies being of the 
nature stated, all varieties of steel can be grouped in 
three classes, according as the iron constituent exists 
mainly in the a, the 8, or the y condition. Gamma 
iron gives iron magnetic alloys, whilst B iron, 
which never exists alone, makes permanent mag- 
netism possible; a iron, however, is the true mag- 
netic iron, having great permeability. Speaking 
generally, all steels have similar characteristics at 
corresponding distances from their points of trans- 
formation, though it is also true that the alloying 
body has also a certain specific action which varies 
with different alloys. This is particularly the case 
with nickel, a metal which is itself capable of existing 
in different allotropic modifications. Hence the 
characteristics of a nickel steel are the resultant 
of the special molecular constitution of both in- 
gredients. 


THe MANUFACTURE OF GLOw-LampPs. 

In a recent issue of Le Génie Civil, M. Paul 
Razous gives a short description of the present 
methods of making incandescent electric lamps. 
The carbon filament for a 10-candle 110-volt lamp 
is, he states, s4 millimetre (g$; in.) in diameter. 
A glass foundation is first prepared to receive the 
filament, this foundation being distinct from the 
bulb proper, and to it are secured the copper contact 
pieces which enable the lamp to be readily placed 
in circuit. The filament itself is not connected to 
these contact-pieces direct, but by two wires, 
each of which is made in three pieces, welded 
together end to end in the blow-pipe. The 
middle portion of these wires is of platinum, 
which, for the sake of economy, is only of sufficient 
length to reach through the glass foundation. 
Inside the bulb nickel wires are used connecting 
the platinum wires to the filament, and outside of 
the bulb copper wires connect the platinum to the 
contact-pieces. The filaments themselves have to 
be very thin and uniform, and are prepared from 
cellulose. This cellulose is dissolved in zinc 
chloride to form a viscous sirupy liquid, which 
is squirted through a fine orifice into a bath of 
methyl-alcohol. The threads thus obtained’ have 
much the appearance of horsehair. The fila- 
ments are secured to the nickel wires by fixing them 
in position and then plunging the whole in a bath 
of petroleum. On passing a current through the 
filament and its mounts, the points of junction, 
being those of least conductivity, become very 
hot. The petroleum is broken up by the heat, 
and carbon in a very dense state is deposited 
on the joints. The filament is next ‘‘ flashed,” 
being covered in this operation with a layer of dense 
carbon, which makes good any local lack of uni- 
formity, and provides the whole filament with an 
outer layer having a high emissivity. This flashing 
is accomplished by connecting the filament to suit- 
able terminals and covering it with a bell-jar. An 
air-pump enables the jar to be exhausted, whilst 
gasoline vapour can be admitted through a valve. 
A current is then passed through the filament, caus- 
ing it to glow. Carbon is thereupon deposited from 
the gasoline vapour, diminishing the resistance of 
the filament. When this resistance reaches the 
standard for the type of lamp being made, the cur- 
rent is cut off automatically, and the filament is 
then ready to be fixed in its bulb. This is done by 
fusing together the glass mount, carrying the fila- 
ment, and the bulb, which has already been blown to 
receiveit. The bulb is next exhausted, the first 
stages being accomplished by means of an ordinary 
air-pump, and the remainder of the air extracted 
by a mercury pump. The Sprengel type of pump 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 17, 1902. 

FURTHER evidences have been developed within the 
past few days going to show that the leading iron and 
steel interests are preparing to anticipate a lower 
range of prices. While the industry is sold up for 
many months to come on steel rails, structural ma- 
terial, plate iron, and steel billets, the producers of 
the lighter products have nearly caught up with 
demand. 

The plate manufacturers have their order-books 
filled up with contracts for the greater part of 1903, 
and some have taken orders for delivery to shipyards 
in 1904. Rail mills have also taken orders within a 
short time for delivery of rails in 1904, but these cases 
are exceptional. 

Heavy orders have also been placed for steel billets 
and Bessemer pig, but it transpires that these recent 
orders have been taken care of at considerably less 
than current quotations. The American Steel and 
Wire Company have already begun to meet competi- 
tion in the West Indies, South America, and Africa 
at prices below domestic rates. The National Tube 
Company has recently taken several large orders from 
abroad at shaded prices, and is not refusing any busi- 
ness offered. The manufacturers of steel shafting 
have a good deal of business for delivery next summer. 
The Pressed-Steel Car Company and the Standard 
Steel Car Company, both of which use enormous quan- 
tities of steel plate, one of them taking 1000 tons a 
day, have their output for 1903 virtually sold. There 
are signs in other quarters that the finished steel pro- 
ducts will strike « lowie level, and in anticipation of 
this probability a great many large consumers have 
withdrawn siastatily from the market, until the de- 
pressing agencies shall have more fully manifested 
themselves. 

Billets are selling at 29 dols. at Pittsburgh ; open 
hearth, 30 dols.; sheet bars, 31 dols.; ferro-manganese 
is 50 dols.; muck bars, 33 dols.; rods, 35 dols.; steel 
rails are 28 dols. at mill, and a heavy demand still 
continues. Prices from farther West show consider- 
able activity in plates, structural material, cast pipe, 
and merchant pipe. All the industries consuming 
merchant steel are crowded to full capacity. Large 
lots of light sections of steel rails have been ordered, 
The bulk of the business, however, is from 56 1b. up to 
90 lb. The general industrial situation is strong, and 
the volume of trade keeps up to the high average. The 
Canadian Pacific Railroad is about to contract for the 
construction of a large fleet of modern carriersin order to 
compete with the Lehigh, Great Northern, and other big 
lines for Lake freight. Domestic exports for the past 
eleven months are in round numbers 139,600,000 dols. 
less than they were for the corresponding period last 
year. The heaviest falling-off was in breadstuffs, The 
ports of Boston, New York, Philadelphia, and Baltimore 
have thus far this year exported 97,868,550 bushels of 
grain less than the same time last year. The total 
available supply of cotton on November 1 was 
3,433,581 bales, or over 200,000 bales more than at 
this time last year. The latest large purchase of 
English pig iron was 15,000 tons, made on December 12. 
Other large purchases are likely to be made, accordin 
to current rumour. A shading of prices abroad will 
probably draw out a good deal of American demand. 








Mersry Dock Estate.—:-At the final meeting for its 
official year of the Mersey Docks and Harbour Board, 
Mr. R. Gladstone said that no great outstanding project 
had been carried out, but the work done by the engineering 
department in improving the estate had exceeded that of 
any previous year in the board’s history. There had been 
an increase in the tonnage of vessels coming into Liver- 
pool since July 1, 1902, of very nearly 700,000 tons—suffi- 
cient to form in itself the trade of a very respectable 
port. While, however, the tonnage showed an increase 
of between 10 and 12 per cent., the increase in receipts 
was only 5 per cent., the explanation being that many 
of the vessels came without full cargoes. 


Firrren Yxars’ Coat-MIninc.—The quantity and 
value of the coal raised in the United Kingdom in the 
15 years ending with 1901 inclusive were as follows : 


F Value. 
Year. , £ 
1887 162,119,812 30,092,830 
1888 169, 935,2:9 42,971,276 
1889 176,916,724 56,175,426 
1890 181,614,288 74, 953, 997 
1891 185,479, 126 74,099,816 
1892 181,786,871 66,050,451 
1893 164,325,795 55,809,808 
1894 188, 277,525 62,730,179 
1895 189,661,362 57,231,213 
1896 195,361,260 57,190,147 
1897 202,129,931 59,740,009 
1898 202,054,516 64,169,382 
1899 220,094,781 83,481,137 
1900 225,181,300 121,652,596 
1901 219,046,945 102, 486,552 


Tt should be observed that the value for each year was 
the pit’s mouth value ; and it will be noted that while 
the ave value was 3s. 9d. per ton in 1887, it had 





is that used in France. 





alloy may alter the temperature at which a par- 


advanced in 1901 to 9s. 5d. per ton, 








22 


ENGINEERING. 


[JAN. 2, 1903. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business was resumed after 
the Christmas holidays on Monday, when, however, there 
was but little disposition to deal. The tone was a shade 
easier for Cleveland iron, which, after being done at 
46s. 10d. and 46s. 9d. per ton cash, closed at 46s. 8}d. 
ver ton buyers and 46s. 9d. sellers. There was also some 
Leslee done at 46s. 104d. one month, closing 46s. 94d. 
buyers and 46s. 10d. sellers, and at 46s. oy 
seventeen days. Scotch was quoted at 53s. r 
cash sellers, and some dealing took place at 53s. 10d. 
one month, closing 1d. per ton lower sellers. The 
business in the afternoon consisted of one lot of 
Cleveland at 46s. 94d. one month, and the close was 
463. 9d. buyers and 46s. 10d. sellers. For cash the 
quotations were 46s. 74d. and 46s. 84d. sellers. The 
market was idle on Tuesday forenoon, and flat in tone, a 
holiday feeling prevailing. Cleveland changed hands at 
46s. 4d. per ton-cash, and closed 46s. 44d. sellers, or 4d. 
down from Monday. For a month the quotation was 
46s. A per ton Leome and 46s. 6d. sellers. There 
was also some dealing in Cumberland hematite iron 
at 58s. 3d. per ton cash, the close being 58s. 14d. 
sellers, or 34d. per ton down. Business in the after- 
noon was a little better, and the tone showed a slight 
improvement. Cleveland was dealt in at 46s. 4d. cash, 
closing at 46s, 5d. per ton buyers, and 46s. 6d. sellers, and 
at 46s. 54d. and 46s. 7d. one month, the close bein 
46s. 64d. buyers and 46s. 74d. sellers. Scotch was quo 
at 53s. 74d. per ton sellers one month. Only a small 
business was done to-day, and all in Cleveland iron; but 
the tone was firm. The dealing was for a month at 
46s. 6d., closing buyers 4d. less. Cash buyers were quoted 
at 46s. 4$d., and sellers 46s. 5d. per ton. Cumberland 
hematite iron was quoted at 58s. per ton buyers and 
58s. 5d. sellers cash, and Scotch 53s. 44d. sellers. The 
market will remain closed till next Monday. Settlement 
quotations 53s. 3d., 46s. 44d., and 58s. 14d. The following 
are the market quotations for makers’ No. 1 iron: Clyde, 
64s. per ton; Gartsherrie and Calder, 64s. 6d.; Summerlee, 
68s.; Coltness, 69s. 6d.; Langloan, 70s.—the foregoing all 
shipped at Glasgow : Glengarnock (shipped at Ardrossan), 
65s.; Shotts (shipped at Leith), 66s.; Carron (shipped at 
Grangemouth), 67s. per ton. The number of furnaces in 
blast is reduced to 81, as compared with 87 a week 
ago, and 82 at this time last year. Six have been 
damped out at Glengarnock Works for repairs. In 
West Coast warrants there have not been any trans- 
actions, and in the absence of business prices were 
allowed to sag, and losing about 6d. on the week, 
Business with local consumers has been practically sus- 
pended until after the New Year’s Day holidays, the bulk 
of the works shutting down for the annual ‘ burst ” and 
visits to homes in the country. Business has again been 
restricted almost entirely to Cleveland pig iron warrants, 
the price of which remained steady, with a slightly 
hardening tendency, owing to the recent American 
cable advices reporting fresh buying and an easier 
monetary position. The feature of the week has been the 
heavy shipment of Cleveland iron from the Tees, the 
figures, in all probability, establishing a record for the 
month of December. 


The New Year Curtailment of Holidays in Clyde Ship- 
yards,—To-day there is a general cessation of labour in 
the Clyde shipyards, and all over the West of Scotland 
factories, workshops, engineering establishments, &c. ; 
but owing to the number of pressing orders on hand there 
will be a curtailment of the holidays in several of the 
Clyde shipyards, the men being asked tc resume work 
next Tuesday, instead of on the following Monday, which 
would have completed the usual ten days’ holiday. Work 
in the city will, as a rule, be resumed next Monday. 


In Memory of James Watt: Generous Offer to Greenock 
by Dr. Carnegie.—Dr. Andrew Carnegie, the multi- 
millionaire of America, has intimated to Provost Ander- 
son, of Greenock, that, out of veneration for the great 
name of James Watt and his immortal achievements in 
the earlier stages of engineering, he is prepared to present 
a sun of 10,000/. to defray the cost of a Watt memorial. 
The money would be handed over toa properly-authorised 
body in the town which was his birthplace. As an alter- 
native scheme, Dr. Carnegie is willing to head a movement 
in the United States for the purpose of raising a large 
fund, to be added to what might be hail in this 
country, in furtherance of a more extensivescheme. The 
communication from Dr. Carnegie has been laid before 
several prominent citizens. Many years ago an effort 
was made to do something in a me direction, and with 
the view of erecting a permanent monument to the 
memory of Watt, building stones were sent to Greenock 
from many parts of the world. 


Proposed Combine in the Malleable Iron Trade.—For 
some time past a feeling has been growing among the 
makers of malleable iron in Lanarkshire in favour of a 
combination of businesses, similar to that which has 
lately been effected in the tube-making trade, with the 
view to curtailing the cost of production. The matter 
has now assumed definite shape, and steps are in course of 
being taken with the object, if possible, of including 
most, if not the whole, of the malleable iron works in the 
West of Scotland in the combine. 


Scottish Locomotive Building.—-Advices have just been 
reveived from New York stating that Messrs. Dubs and 
Co., of the Glasgow Locomotive Works, have received an 
order for five lots of six locomotives each for the Japanese 
Imperial Government Railways. An order given lately 
to Messrs. Neil on, Reid, and Co., Gl w, for twenty 
locomotive engines for the Canadian Pacific Railway, 


stipulates that the engines shall be built from American 
designs, 





The Institution of Civil Engineers : Glasgow Association 
of Students.—The second general meeting of session of 
this association was held in the Institution rooms, 207, 
Bath-street, Glasgow, on Monday ——. December 22, 
1902, when Mr. Arch. Leitch, Assoc. M. Inst. C.E., 
delivered a paper with limelight views on ‘‘Setting Out 
Work on Wemyss Bay Railway Widening.” The paper 
dealt with the section of the works between Port Glasgow 
and Upper Greenock Stations, which was opened for 
traffic in June of this year. The engineer was Mr. D. A. 
Matheson, M. Inst. C.E., chief engineer of the Cale- 
donian Railway, and the contractors were Messrs. Robert 
McAlpine and Son. The instruments used in setting 
out work were a 16-in. level and a 5-in. transit, theodolites, 
chains, tapes, &c., being of the usual patterns. In con- 
nection with earthworks, the author spoke of the bulging 
of cuttings, settlement and spread of embankments, and 
the timbering of foundations generally. Masonry work, 
more especially the cutting of stones for skew arches, and 
copes of curved wing walls, and also the erection and widen- 
ing of bridges on the line, were then discussed. After de- 
scribing in some detail, the construction of the subway at 
Upper Greenock Station and relative works, the author 
proceeded to give an account of the setting out and con- 
struction of the pas ape He ae a wa ag — 

ses partly through rock and partly throug ulder 
~ a ES aeaed 400 yards long, was driven from both 
ends, and also from an intermediate shaft (10 ft. by 6 ft.), 
the bottom of the headings being at formation level. The 
author concluded with a short description of Upper 
Greenock Station and some remarks on permanent way. 
A very good discussion followed, to which Mr. Leitch 
replied, and a hearty vote of thanks was awarded the 
author for his interesting paper. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Hull Chamber oy Trade.—At a meeting of this body 
held on Tuesday evening a resolution was — askin 
members to give all traffic possible to the Hull an 
Barnsley Railway Company, and compare the rates 
of transit with those of competitors, and report to the 
Chamber. A second resolution declared that it was to 
the interests of the trade of Hull that the Hull and 
Barnsley Railway should have access to those parts of the 
North of England to which now the North-Eastern 
Railway has exclusive access. 


Iron and Steel.—There is little fresh to chronicle in the 
iron and steel trades of the district. In some branches 
work has been resumed this week, but in many more the 
shops will not be thrown open until agg 2 This applies 
to both the heavy and light industries. The outlook in 
the iron and steel trades is not encouraging, and the 
opinion is expressed by prominent members that the 
present condition of things may continue for some little 
time into the new year. uch depends, they say, on the 
opening out of the South African market, and the pro- 
vision of improved facilities for getting goods up the 
country from the ports, especially up to the mining 
districts. 

South Yorkshire Coal Trade.—At the majority of the 

its in this district operations were resumed on Monday ; 
Cut others played an extra couple of days. In some few 
instances the men wiil have a holiday on New Year’s 
Day ; but the stoppage will not be by any means general. 
Trade continues steady, but the holiday feeling is still 
apparent. The orders coming to hand are fairly well up 
to the average, and, so far, they have been promptly 
dealt with. The fact that the large works are still 
holidaying militates against a brisk demand for hards, 
and the mildness of the season is checking the consump- 
tion of household fuel. Quotations remain unchanged, 
hards making 9s. 6d. in the open market. 








SreeLt.—The exports of unwrought steel from the 
United Kingdom in February were 27,681 tons, as com- 
pared with 17,684 tons in November, 1901, and 18,066 tons 
in Novemter, 1900. The most noticeable feature of last 
month’s export was the movement of 4360 tons of British 
unwrought steel to the United States, as compared with 
1687 tons in November, 1901, and 1009 tons in November, 
1900. The colonial demand for our unwrought steel 
moved on as follows last month, as compared with the 
corresponding months of 1901 and 1900 : 





Colonial Group. Nov., 1902. | Nov., 1901. | Nov., 1900. 





tons tons tons 
British India 2628 | 2964 3176 
Australasia .. 4519 2633 2023 
Canada 1182 303 


5765 | 





The aggregate exports of unwrought steel to November 30, 
1902, were 277,644 tons, as compared with 197,429 tons 
in the corresponding period of 1901, and 291,790 tons 
in the corresponding F aadose of 1900. The exports to the 
United States to November 30, 1902, were no less 
than 46,049 tons; while in the corresponding period of 
1901 they did not exceed 12,222 tons, and in the corre- 
oe period of 1900, 16,599 tons. The deliveries to 
the three principal groups of colonies in the first eleven 
months of the last three years were : 


1901. 





Colonial Group. } 1908. | | 1900. 
! | 
tons tons | tons 
British India - 39,487 35,531 | 28,953 
Australasia .. 29,637 $2,320 | 36,975 
Canada a 50,168 | 12,348 13,469 


Canada accordingly occupied the first place among our 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday the weekly 
market here was very thinly attended, and there was 
next to no business doing. A great many of the Change 
habitués continued their holiday, and there might almost 
as well have been no market held. Quotations for Cleve- 
land pig were nominal, as there was really no business 
done to fixthem. No.3 g.m.b. Cleveland pig iron was 
offered for sale at 46s. 9d. for early f.o.b. delivery, and no 
doubt sellers would have been glad enough to dispose of 
the ruling quality at that figure. No. 4 foundry pig was 
46s. 3d. ; y forge, 45s. 6d. : mottled, 45s.; and white, 
44s. 6d. East Coast hematite pig was steady and firm, 
notwithstanding the reduced local consumption caused 
by the holidays. More orders from America were re- 

rted, and Nos. 1, 2, and 3 still stood 56s. for early de- 
ivery ; whilst No. 4 forge was put at 53s. Spanish ore 
was unaltered, rubio being 15s. 6d. ex-ship Tees. To-day 
there was nothing doing. 


Manufactured Iron and Steel.—There is practically no 
information obtainable this week concerning the manu- 
factured iron and steel industries. Nearly all the works 
are closed, and few people connected with the various 
branches of finished iron have this week put in an appear- 
ance on ’Change. Orders could be placed on the same 
terms as those given before the commencement of the 
holidays. 


Middlesbrough Shipyards.—We understand that at 
‘soo negotiations are sage d between the Middles- 

— owners, Sir Raylton Dixon and Co., Limited, 
and Messrs. Harkess and Sons, with a view to the carry- 
ing out of improvements and extensions at the shipbuild- 
ing yards of the two last-named firms. The greater 
portion of the site of Sir Raylton Dixon and Co.’s yard 
is held on alease from the Middlesbrough owners, and in 
connection with the renewal of the lease the latter recently 
suggested to extend the dockyard by the acquisition of the 
premises of Messrs. Harkess, and to establish a new yard 
for that firm on adjacent land belonging to the Middles- 
brough owners. The result of the completion of the 
scheme would be that in both yards the slipways would 
be placed obliquely to the river instead of at right angles 
as at present, and vessels of much greater length and 
tonnage could be constructed and launched. 


Coal and Coke.—Coal keeps firm, and the outlook for 
the early future is bright. American demand continues 
on a good scale, and quotations for nearly all kinds of 
coal are firm. Coke is somewhat easier, medium blast- 
furnace qualities being quoted at 15s. 9d. delivered here. 








MANCHESTER CoRPORATION TRAMwAYs.—On Tuesday 
the Tramways Committee of the Manchester City Council 
decided to reduce the working hours of the men in its 
employment from 60 to 54 per week. Increases of wages 
were also sanctioned to the amount of 60,000/. per annum. 
These changes will take effect on April 1. 





More Coat 1n DurHAM.—Messrs. Bolckow, Vaughan, 
and Co.’s new mining plant at Ferryhill has now reached 
an advanced stage. There are three pits, named the 
Dean, the Chapter, and No. 3. The last-named shaft 
is already sunk to the — depth of 50 fathoms, with 
a 16-ft. diameter, and on Monday the first batch of hewers 
descended to work the top seam, which is only 15 fathoms 
from the surface. There will be three seams worked from 
this pit, viz., the 54, the main, and the }#. The coal dis- 
covered is of a high —_: and each seam is of a good 
workable height. When the sinking process is completed 
at the other two pits, they will have shafts 150 fathoms 
deep, and of 19 ft. and 21 ft. in diameter respectively. It 
is the intention of the company to work the Decckwall 
seam only at these two pits. Already one of the shafts 
is over 70 fathoms down, and the other about 40 fathoms. 
When they are ready for working, there will be 16 tubs 
in the Chapter pit at once, 14 in the Dean pit, and eight 
in the No. 3 pit. The engineers concerned are Messrs. 
Foster, Brown, and Rees, of Cardiff. Mr. A. F. Linton 
has the supervision of the laying down of the plant, being 
assisted by Mr. T. Ainsley. 


Firtren YEArRs’ Pic-IRon Propuction.—The quantity 
of pig iron made in the United Kingdom from Britis 
and foreign ores in the fifteen years ending with 1901 in- 
clusive, was as follows: 





Year. From British Ores.| Foreign Cres. Total. 
tons tons tons 
1887 4,708,994 2,850,524 7,559,518 
1888 5,130,861 2,868,108 7,998,969 
1889 5,181,733 3,141,091 8,322,894 
1890 4,848,748 3,055,466 7,894,214 
1891 4,528,312 2,877,752 7,406,064 
1892 4,041,178 2,668,077 6,709,255 
1893 3,978,694 2,998, 296 6,976,990 
1894 4,347,472 3,079,870 7,427,342 
1895 4,394, 3,308,472 7,708,459 
1896 4,759,446 8,900,235 8,659,681 
1897 4,736,667 4,059,798 8,796,465 
1898 »850, 3,759,211 8,699,719 
1899 4,913,846 4,507, 9,421,435 
1900 ,666,942 4,292,749 8,959,691 
1901 4,091,908 3,836,739 7,928,647 














It will be observed that the production from foreign ores 
has made greater progress than that from British ores. 
The-value of the pig iron made in the United Kingdom 
in 1887 was: From British ores, 11 000,000/.; from foreign 
ores, 6,764,866/.—total, 17,764,866/. The corresponding 
value for 1901 was: From British ores, 12,826,622/.; from 








foreign and colonial] clients for unwrought steel. 


foreign ores, ‘12,026, 762/,—total 24,853, 384/, 
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NOTES FROM THE SOUTH-WEST. 


Cardif.—Business has, of course, been greatly in- 
terrupted by the Christmas holidays, and sales of steam 
coal have been practically confined to small lots required 
for completing the loading of vessels in dock. Previous 
rates have, however, been well maintained ; and a demand 
being anticipated from the United States, somewhat 
enhanced quotations have been made for later January 
shipments. The best steam coal has made 14s. 6d. to 
14s. 9d. per ton, while secondary qualities have brought 
13s. 9d. to 14s. 3d. per ton. House coal has shown no 
material change; No. 3 Rhondda large has brought 14s. 
to 14s. 9d. per ton. Coke has been rather inactive ; 
foundry qualities have been quoted at 18s. 6d. to 20s. per 
ton; and furnace ditto at 15s. to 17s. 6d. per ton, free on 
board. As regards iron ore, Rubio has made 14s. 6d. to 
14s. 9d. per ton; Almeria, 14s. 9d. per ton ; and Tafna, 
15s. 3d. to 15s. 6d. per ton. 


Water Supply of Bath.—The Mayor of Bath (Mr. J. E. 
Henshaw) presided at a town meeting in the Guildhall, 
when a proposal of the town council to promote a Bill in 
Parliament to enable it to carry out works to increase the 
water supply of the city, at an estimated expenditure of 
44,0007., was discussed. The mayor moved a resolution 
that the meeting consented to the promotion of the Bill, 
and this was seconded by Mr. W. Pitt, representing the 
Chamber of Commerce. There was considerable oppo- 
sition to, and criticism of, the scheme, Mr. E. C. Pet- 
grave, Mr. V. Evans, and Mr. H. Shellard being the 
principal opponents. The resolution was carried by 126 
votes to 52, but a poll of the city was demanded, and will 
be taken in the course of this month. 


Coal in West Glamorgan. — In lecturing before the 
Swansea Scientific Society, Mr. T. Lloyd, of Ystrad- 
ynlais, spoke of deeper measures of coal in West 
tlamorganshire which have not yet been reached, to an 
reat extent. He mentioned that he had held that the 
Yeath and Dulais seams overlay the Graigola seam, but 
borings at Cadoxton, Neath, had failed to find the 
= vein, and he was consequently of opinion that 
another 100 yards’ boring would strike, not the Graigola, 
but the Rhondda No. 2seam. As to the unworked coal 
in the Swansea district, he gave some interesting figures. 
Ignoring the quantity of undeveloped coal above the 
No. 2 Rhondda seam, he calculated the quantity to be 
600,000,000,000 tons. Time and the application of science 
would, he thought, overcome the difficulty at present 
existing of reaching the very lowest measures; but it 
would, he aeanel. be 600 years before the coal supply 
of the Swansea district was exhausted. There was, 
therefore, much promise for the future of the Port of 
Swansea, which was justified in going in for its new 
deep-water dock. 


Aberystwith Light Railway.—A new light railway, 
which has been constructed at a cost of 6000/., from 
Aberystwith to the Devil’s Bridge, a distance of 15 miles, 
has been opened for traffic. 


Portsmouth Dockyard.—A site is being prepared in 
Portsmouth Dockyard for a large block of engineering 
workshops, which are to be erected at a cost of 188,000/. 
When finished the new shops will be thoroughly equi oes, 
and will add materially to the resources of the pe § ish- 
ment. During an engineering strike a year or two ago, 
the Admiralty was put to great inconvenience, and it is 
to obviate a recurrence of this that the erection of the 
new shops has been decided upon. 


Great Western Railway.—The new South Wales and 
Bristol direct section of the Great Western Railway was 
opened yesterday (Thursday) for goods traffic as between 
Wootton Bassett and Badminton. It will be opened 
throughout for goods a few weeks later, and will be avail- 
able for passenger traffic before the summer. The new 
line branches off from the existing Great Western main 
line at Wootton Bassett, which is the first station west of 
Swindon, and it follows what is practically a straight line 
in the direction of the entrance to the Severn Tunnel, 
until it strikes the old route between Bristol and the 
tunnel at Filton and Patchway stations. The through 
South Wales trains will avoid Bristol altogether. The 
a way is composed of steel rails 44 ft. 6 in. in 
ength, and weighing 974 lb. per yard, with eighteen 
Jarrah wood sleepers allotted to each rail. 








CaTALoGuES.—Messrs. Bergtheil and Young, of 12, 
Camomile-street, London, have sent us a price list of their 
flexible shaft coupling, in which the connection between 
the two shafts is made by means of a piece of leather or 
cotton belting, zig-zagged backwards and forwards through 
a number of slots on flanges carried by the shafts. The 
largest standard size is rated to transmit 1000 horse-power 
at 100 revolutions per minute.—We have received from 
Messrs. E. and A. Musker, Limited, of Liverpool, a 
handsome series of a reproductions, representing 
the different hydraulic and electric plants made by the 
firm. The blocks, of which there are some 40, measure 
each about 11in. by 8in., and are printed on drawing-paper. 
They are not, however, accompanied by any descriptive 
letterpress giving details of the subject of each illus- 
tration.—The Library Supply Company, of 181, Queen- 
Victoria-street, E.C., have sent us a copy of their cata- 
logue describing various applcations of the card system 
of indexing. Thestandard cards issued by this firm cover 
a very large range of requirements. Some are intended 
for libraries, but others are specially arranged to simplify 
cost, keeping, and estimating.— Messra D. Anderson 
and Son, Limited, of the Logan Felt Works, Belfast, 
have sent us a booklet containing illustrations re- 
presenting various large works and stores roofed on their 
system. 





MISCELLANEA. 


_ Tue Board of Trade have recently confirmed the follow- 
ing Light Railway Orders: 1. Crowland and District 
Light Railway (Amendment) Order, 1902, amending the 
Crowland and District Light Railways Order 1898. 2. 
North Shields, Tynemouth, and District Light Railways 
(Extension) Order, 1902, authorising the construction of a 
light railway in the Urban District of Whitley and 
Monkseaton in the County of Northumberland. 


A recent issue of the Jron Age gives some particulars 
of the Ampere Electro-Chemical Company, which has 
recently opened new works at Niagara. This company, 
it appears, has been formed not to manufacture, but to 
experiment, more especially in the region of electro- 
crn It was responsible for the ig wag, Sead the 
process for making artificial corundum from bauxite, 
which has been adopted by the Norton Emery Wheel 
Company. The Atmospheric Products Company, formed 
for producing nitric acid directly from the atmosphere is 
another enterprise which owes its inception to this com- 
pany of experimenters, as is also the United Barium Com- 
pany, which produces baryta from barium sulphate by 
electrical means. The Iron Age states the company is 
now turning particular attention to the artificial produc- 
tion of india-rubber ; and with its great resources it would 
seem that there is a fair prospect of success. 


Mr. W. H. Elliott, signal engineer to the Chicago, 
Milwaukee, and St. Paul Railroad, has _ collected 
data as to the greatest distance over which distant 
signals are now being worked in the United States. 
It appears that, with the recent increase of —_ 
on American railways, the distance between the home 
and the distant signals has been largely increased, and 
on the Pennsylvania line is commonly between 2500 ft, 
and 3000 ft., though in one case it is 4500 ft. On 


Y|a number of other railways 3000 ft. is sometimes ex- 


ceeded, though a standard of from 1200 ft. to 2000 ft. is 
most common, and Mr. Elliott considers that from 
1200 ft. to 1500 ft. is the best practice. With wire con- 
nected signals, greater distances than these give trouble, 
even when compensators are fitted, and Mr. Rosenberg, 
of the Lehigh Valley Railroad, states that in the case of 
a 3000-feet signal connection on his line there are times 
when the lever can be pulled over in either direction with- 
out altering the position of the signal by more than 
10 deg. The Pennsylvania Company are considering the 
advisability of using electric distant signals, when the 
signal is more than 2500 ft. away from the cabin. The 
electrically-operated distant signals already installed on 
this line are said to be satisfactory. 


Weare glad to note that our business men are not content 
to leave the matter of developing the enormous resources 
of British Columbia entirely in the hands of American 
capitalists. Unfortunately, most of the enterprises hail- 
ing from this region which have been submitted to the 
British investor have hitherto been promoted by mere 
financial speculators, who were more concerned in 
selling stocks than in properly founding new in- 


dustries, which have therefore remained largely under | P’ 


American influence. A better condition of things now 
seems probable, and a fair share of the rich returns to be 
reaped here may, we trust, fall into British hands. Much 
work remains to be done, particularly in the Boundary 
District of the province, where there are enormous 
deposits of somewhat low-grade ores, which, though un- 
suitable for working on a small scale, should prove 
highly profitable if properly developed. The Canadian 
Pacific Company has shown its confidence in the future 
of this district by extending its lines there at a cost o 
about 800,000/., and similar extensions have been made 
by the American lines. A fair sized hydro-electric in- 
stallation has also been erected on behalf of a British com- 

ny on the Kettle River, not far from Cascade City. 
This plant, which has been carried out to the designs of 
Messrs. Kincaid, Waller, Manville, and Dawson, will 
ultimately generate 6900 horse-power, the plant for half 
of which is already installed in the shape of three units 
of 1000 horse-power each. 


In a paper read before the Frankfort Congress of Ger- 
man naturalists and doctors, Mr. A. Gradenwitz makes 
an estimate of the water-power now utilised in various 
countries for the generation of electricity. About 180,000 
horse-power is thus utilised, he states, in Germany and 
Austria, in Switzerland about 160,000 horse-power, in 
Sweden 200,000 horse-power, and in the United States 
400,000 horse-power. The total power available in 
Sweden is reckoned at about two millions, whilst 
in France 10,000,000 horse-power may be utilised, 
whilst the resources of the mountainous districts of Ger- 
many, Austria, Switzerland, and Italy may be placed at 
about the same figure. In the United States, Niagara 
alone could furnish 10 million horse-power. The towns of 
Bozen and Meran, in the valley of the Adige, are now 
supplied with power at a cost of only 20s. per horse-power 
per annum, the maximum distance the current is 
transmitted being 20 miles. About 400,000 electro- 
motors are, he estimates, in use in the German Em- 
pire. As to other uses of the current, Mr. Gradenwitz 
states that the prospect of utilising the current for heat- 
ing purposes on a large scale is somewhat better than is 
commonly sup’ . In fact, it would be cheaper to 
evaporate the brine at Hall by current transmitted from 
waterfalls about 124 miles away than it is with coal 
at its present local price, and burnt in the ordinary type 
of furnace, in which the proportion of heat utilised is but 
20 to 50 per cent. of the total calorific value of the fuel. 
With electric curféht evaporation, on tht other hand, 
the efficiency would approach 100 per cent. 


In a paper read before the Verein Deutscher Eisen- 
huettenleute, Mr. Reinhardt deals with some of the 





troubles experienced with large gas engines of the 
ordinary type, in which a trunk piston is used and 
a crossh and guides dispensed with. He states that 
the trunk has generally from 5 to 10 piston rings, all placed 
on the back of the piston to the rear of the pin for the 
connecting-rod. The fitting up of the piston in the first 
place requires very — experience in the case of large 
engines, since when hot the piston expands more than the 
re This fitting is done by running the engine in the 
shops under gradual y increasing loads and easing off the 
piston bit by bit, sothat at maximum load the piston does 
not bind but has a bearing all over. Though, as stated, 
this job is difficult and troublesome, Mr. Reinhardt does 
not attach much importance to it, since he declares that 
the sharp edges of the piston rings in the presence of the 
products of combustion, soon wear out the cylinder, 
especially near its centre, whilst the front end, where the 
plain trunk bears is nearly free from wear. Asa result a 
—_ forms near the front of the cylinder, which makes it 
difficult to remove the piston when desi Toavoid this 
it is well to take out the piston fairly frequently before 
matters get to the difficult stage : remove the ridge, and 
clean the rings, which frequently clog together, giving 
rise to leakage. Neverthe in the course of a few 
months the cylinder wear will have destroyed the accu- 
rate fitting of the piston and play will developed, 
which in the case of large engines may be very trouble- 
some, particularly if the piston-pin is not at the mass 
centre of the piston. For these reasons, Mr. Reinhardt 
recommends that trunk pistons should not be used for 
large motors. 


Some interesting data as to the physiological action of 
compressed air have been collected by the doctors in 
charge of the workmen employed at the Danube Regu- 
lation Works, Vienna, where the foundations of the 
Nussdorf Lock have been executed on the pneumatic 
plenum system. Workmen were only accepted after a 
strict medical examination. The total number who, 
at different times, have worked under pressure has 
been 675, and the average time spent under pressure 
by each man has been 553 hours. Each working 
shift, including the time for passing the air-locks, was 
of four hours’ duration, which was followed by a period 
of eight hours off duty. The time spent in the air-locks 
was 8 minutes per atmosphere of pressure, when starting 
work ; whilst on leaving, the time spent in the lock was 
five minutes when the working pressure was less than 
1 atmosphere, 10 minutes when between 1 and 14 atmo- 
spheres, 20 minutes when between 14 and 2 atmospheres, 
30 minutes when between 2 and 24 atmospheres, and 35 
minutes in the case of higher pressures. A special hospital 
was erected for the use of the men. This was provided with 
an air-chamber in which sufferers could be placed under 
pressure, which was then very gradually reduced. The 
work lasted nearly three years, and in this time 320 men, or 
48.9 per cent. of the personnel employed, had to undergo 
treatment. Of these two died and six were permanently 
injured, whilst the rest recovered. From their experience 
here the doctors conclude that it is possible for men to 
work without serious risk under pressures up to 5 atmo- 
heres provided that the men are carefully selected 
in the first instance. Sufferers from nasal catarah, 
ear troubles, or bad digestion, should, in particular, 
be rigidly excluded. The time spent in the air lock on 
starting work should be at least five minutes for a pressure 
of 4 an atmosphere, 10 minutes for a pressure of i atmo- 
spheres, 20 minutes for 34 atmospheres, and at least 
30 minutes for a pressure of 5 atmospheres. On leaving 
work still more time should be spent in the lock, or about 
20 minutes for each atmosphere of pressure. It is im- 


f | portant to renew the air in the lock when men are com- 


pelled to spend a long time there, such as, for instance, 
when the pressure in the working chamber is 5 atmo- 
spheres, in which case 100 minutes will, on the above 
rule, be taken in passing out through the lock. The 
temperature of the air supply should not exceed 65 deg. 
Fahr., and the quantity should not be less than 1000 cubic 
feet per man per hour. 








_Russtan Rontine Stock.— The Government orders 
oo out for rolling stock last year in Russia comprised 

10 engines, 63 passenger cars, and 4660 freight cars. All 
this additional plant has been ordered from Russian 
works. The orders for this year are to be as follows: 1670 
engines, and 22,000 passenger and freight cars. This 
further rolling stock is also to be ordered from Russian 
works, the Government being extremely anxious to secure, 
if possible, some change for the better in the current 
prospects of Russian mechanical industry. 





PERSONAL.—We learn that the undertakings hitherto 
carried on by Messrs. Saxby and Farmer, Limited, of 
Kilburn, and Messrs, Evans, O’Donnell, and Co., 
of hoa ape re have been amalgamated, and will in 
future be carried on under the name of Messrs. Saxby 
and Farmer, Limited. It is pro} in future to execute 
most of the work at Chippenham, where the present 
factory is being enlarged to this end, but the principal 
offices of the combination will be at Kilburn.—Mr. Her- 
mann Wedekind, C.E., agent for the Gutehoffnunghiitte, 
is removing his offices from 158, Fenchurch-street, to 110, 
Fenchurch-street, E.C.—The Allis Chalmers Company, of 
Chicago, Ill, U.S.A., have appointed Mr. John W. 
Young as their general manager for Europe, and it is 
pro to open new offices in London in Sau of those 
in Dashw House now used.—Mr. James Watt 
Boulton, of Messrs. Boulton and Watt, Chester, has 
been appointed the ‘agent for Messrs. Ed. Bennis and 
Co., Limited, patent stokers and furnaces, for North 
Wales and Chester.—Messrs. Humber, Limited, cycle 
and motor manufacturers, have transferred their head 
offices to Beeston, Notts. 
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THE MACHINERY OF THE ORIENT- 
PACIFIC LINER ‘‘ ORONTES.” 


WE illustrate on our two-page plate this week one of 
the twin sets of quadruple-expansion engines fitted to 
the Orient-Pacific liner Orontes, built by the Fairfield 
Shipbuilding and Engineering Company, Limited, 
Govan. ‘This vessel, which is for the Australian mail 
and passenger service, is 530 ft. long, 58.3 ft. beam, 
with a depth to the upper deck of 38.2 ft., the gross 
tonnage being 9000 tons, and the displacement at load 
draught 15,450 tons. She has accommodation for 323 
first and second-class saloon passengers, and for a 
large number in the third class. The cabins are 
arranged for one, two, or three passengers. Some of 
the inside cabins are on the Bibby or tandem system, 
having access to a porthole in the ship’s side, giving 
direct light and air. The first-class pe is 
upon the upper deck and is 43 ft. long by 424 ft. wide. 
The centre of it rises to twice the height of the sides, 
and is surmounted by a dome having wooden ribs and 
intermediate panels of s ained glass. This dome, 
with its clerestory of low-arched windows (a de- 
vice partly for light and partly for ventilation), is 
carried on mahogany columns, with carved capitals. 
The general scheme of decoration in this saloon is 
mahogany with ebony moulded panels and pilasters of 
coromandel wood, inlaid with devices in mother-o’- 
pearl and green shell. The smoking-room is on the pro- 
menadedeck, aftof the dining-saloon, and has a floor area 
of 700ft. The fitting is carried out in grey fumigated oak. 
There arealso writing-tables and a bookcase well stocked 
with a selection of appropriate books. The drawing- 
room is upon the promenade deck, forward of the 
dining-saloon. Opposite each of the entrances to the 
drawing-room is a small and convenient writing-room. 
The library, containing over 300 volumes, is at the 
disposal of both first and second-class passengers. 
The second dining-saloon, placed on the main deck aft, 
occupying the whole width of the ship for about 35 ft. 
in length, is a very commodious apartment, with seats 
for 126 persons. The provision of deck space for 
exercise and amusement is very liberal. First-saloon 
passengers have a length of 272 ft. of the promenade 
deck, with a minimum width at each side of the vessel 
of 14 ft., besides the forward part of the boat deck 
above. The latter, being 30 ft. above the water level, 
affords a commanding view all round the vessel. Part 
of the boat deck is appropriated to second-class pas- 
sengers, who have also the entire use of the after pro- 
menade deck, 120 ft. long by over 21 ft. wide. Coal- 
ing, by the way, is done through the ports in the ship’s 
sides, above the level of the main deck, thus avoiding 
the dirt and discomfort attending the passing of coal 
through openings in the deck. The Orontes is on the 
Admiralty list of vessels suitable for armed cruisers. 

Of the machinery, with which we are more imme- 
diately concerned here, an illustration of one of the 
main engines is given on our two-page plate. The 
form of framing is especially interesting, and, as 
shown, gives free access to all four cranks. There 
are two such engines as illustrated. The cylinders 
are 27} in., 39 in., 56 in., and 80 in. in diameter 
respectively, with a stroke of piston of 5 ft. The 
cylinders are arranged on the Schlick - Tweedy 
system to promote balance in the moving parts and 
freedom from vibration. The high-pressure cylin- 
der is placed at the forward end, and adjacent to it is 
placed the low-pressure cylinder, the cranks being at 
right angles. The two intermediate cylinders form 
the after pair, the first intermediate cylinder being the 
aftermost in the arrangement. The cranks corre- 
sponding to these cylinders also are at right angles. 
Ihe high-pressure and first intermediate cylinders 
have valves of the piston type, with adjustable 
yacking-rings, while the second intermediate and 
ny ressure valves are of the usual flat type, and are 
fitted with Joy’s balance-piston. The valve gear is of 
the ordinary link-motion type, worked by double 
eccentrics. 

The condenser is of oval section, constructed of steel 
plates, and does not form a part of the framing of the 
main engines. Circulating water is supplied to the con- 
denser by oe circulating pumps of the centri- 
fugal type, made by Messrs. W. H. Allen, Son, and Co., 
Limited, one set foreach set of main engines. Besides 
the feed-pumps usually fitted on the main engines, 
which in the case of the Orontes are mainly intended 
to pump the condensed water to the feed-heater, an 
independent set of feed-pumps of the Weir pattern 
is fitted. The set consists of two complete and 
ee pumps, each capable of dealing with 
the teed-water necessary when running at full power. 
The feed-heater, of the direct-contact type, is also 
supplied by Messrs. G. and J. Weir, Limited. The 
auxiliaries include a very complete installation of 
pumps, distributed in the most serviceable positions in 
the engine-room and stokeholds, and adapted for 
pumping the bilges and for supplying water for fire- 
extinguishing purposes, sanitary tanks, washing decks, 
fresh-water tanks, &c. 

The machinery for supplying electric current for 
lighting the vessel and for other motive purposes 





consists of four sets of engines and dynamos by 
Messrs. Allen. The engines are compound, working 
on two cranks, and are direct-coupled to the dynamos, 
the whole installation being equal to an output of 110 
kilowatts. 

The steering engine of the Orontes, like that of the 
later steamers of the Orient Company, is made by 
Messrs. Brown Brothers, of Edinburgh, and consists 
of their steam tilier placed in a steering-house on the 
boat deck just over the rudder, and controlled from 
the bridge amidships by means of the latest type of 
that company’s telemotor. A powerful steam wind- 
lass forward and two steam capstans aft, together with 
the necessary winches, complete the list of auxiliaries 
for the usual working of the vessel. The Orontes, 
like other vessels of the Orient-Pacific line, has provi- 
sion for carrying not only the refrigerated stores 
necessary for the passengers on an Australian voyage, 
but is also provided with large insulated holds for 
carrying refrigerated cargoes. The capacity of these 
holds is 74,000 cubic feet. For dealing with this space 
two refrigerating engines on the dry-air system, manu- 
factured by the Haslam Engineering and Foundry 
Company, Limited, of Derby, have been installed, 
each of these machines being of 85,000 cubic feet 
capacity. An electrically-driven fan is also fitted in 
connection with these machines for the better circula- 
tion of air when carrying fruit cargoes. 

The boiler installation to meet the demands of the 
main engines and various auxiliaries consists of two 
double-ended and four single-ended boilers. These are 
placed in two boiler-rooms separated from each other by 
water-tight bulkheads, and are designed to work at a 

ressure of 215 lb. per square inch. The double-ended 
oilers are each 16 ft. 6 in. in diameter and 19 ft. 8 in. 
long, and have eight furnaces to each, while the 
single-ended boilers are of the same diameter, and 
11 ft. long, with four furnaces toeach. There are thus 
in all 32 enhien, and the heating surface amounts to 
26,000 square feet. The main boilers are arranged to 
be worked on the Howden forced-draught system ; 
four fans of large diameter being fitted on the boat 
deck in proximity to the funnel casing for supplying 
the air necessary for combustion. 

During the trials, which were run on the Firth of 
Clyde prior to the vessel’s departure for London, to 
take her place on the Australian Mail Service of the 
Orient-Pacific Line, a speed of 18.18 knots was at- 
tained, and the propelling machinery maintained an 
output of upwards of 9500 indicated horse-power 
during a series of runs between the Cloch and Cum- 
brae Lights. These runs were extended at a slightly 
reduced power for a period of twelve hours, when 
the working of the machinery gave every reason for 
satisfaction ; a feature of the trials being the freedom 
from vibration experienced both in the machinery 
spaces and throughout the other parts of the vessel. 








THIOLLIER WOOD-SCREW ATTACH- 
MENT. 

Mr. J. Turo.urer, a Paris engineer, has placed 
upon the market a new system of wood-screw attach- 
ment for rails. This is illustrated in Figs. 1 to 3. 
Fig. 1 shows the helical lining, which is placed in the 
hole previous to the driving home of the wood-screw ; 
and Figs. 2 and 3 are sections through the sleeper 
showing two wood-screws, of different pitch, in posi- 
tion. The object of the inventor has been to afford the 
wood-screw a kind of bearing, the hardness of which is 
equal to that of the wood-screw itself, the arrangement 
being such that nodamage can be caused to the sleeper, 
even when the wood-screw is subjected to a maximum 
strain. The helical lining is of steel, either round or 
oval in section ; its pitch is the same as that of the 
wood-screw. Its inside diameter is practically equal 
to the diameter of the cylindrical portion of the wood- 
screw. Its outside diameter varies in inverse ratio 
with the hardness of the wood ; the helices, however, 
never enter the wood deeper than .31 in. ; above this 
limit, and for most kinds of wood, the fibres would be 
cut too deeply and would lose part of their resistance. 
The recess for the helical lining is cut to allow a clear- 
ance of about .039 in. maximum. The Thiollier linings 
are made in three sizes : 

Large size, oval section, .39 in. by .17 in.; the major 
axis is normal with the axis of the wood-screw, Fig. 1. 

Medium size, as Fig. 1, but with a section measuring 
31 in. by .15 in. 

Small size, Fig. 2, for wood-screws the pitch of 
which is under .39 in., oval section .19 in. by .098 in.; 
the major axis is either on an incline of 45 deg., or as 
in Fig. 1 

The large size is used with comparatively soft wood, 
and the medium size for hard wood ; both these linings 
are fitted in place at the railway works, previous to 
the delivery of the sleepers to the line. They can also 
be fitted on the spot when it is possible to remove the 
sleeper or the chair sufficiently to allow the working of 
the tools. The smallest size is that of an emergency 
lining ; this can be placed on the track without re- 
moving the rail or the sleeper. It forms a very ad- 
vantageous substitute for the square dowels used on 


THE 


some railways to allow the resetting of a wood-screw 
at the place it occupied previously ; it has not, how- 
ever, the same strength as the two larger sizes, but 
offers the same resistance to tearing up as would a 
wood-screw placed in a hole fresh drilled, without 
lining, though giving a better tightening effect than 
the latter. 

Figs. 4 and 5 show the tools used for placing the 
helical lining in the sleeper. When a hole has been 
drilled in the ordinary manner and well cleared, it is 
tapped with the screw-tap (Fig. 4) to a depth equal to 
the height of the lining; the latter is then placed on 
the tool (Fig. 5), by means of which it isscrewed home 
in the sleeper. The wood-screw is then screwed down 
in the usual way, after greasing it slightly or pouring 
in the hole some hot tar or tar mixed with a small 
quantity of mineral oil. The screwing-down of the 
wood-screw ina hole, lined as described, requires but 
very little power ; power comes in for tightening, or 
when the head arrives in contact with the rail flange 
or the chair. All these operations are very easily 
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carried out. Under the tightening effect the lining 
has a tendency to decrease in height and increase in 
diameter by the tractive force transmitted to its 
helices by the threads of the screw; it thus exerts a 
pressure against the inside wall of the hole, and com- 
presses the wood fibres. There is no shearing action 
on the wood, and resistance is insured under the best 
conditions. The rail attachment thus obtained offers 
every guarantee for long duration; the wood-screw 
can easily be removed and replaced without damaging 
the box of the screw, no fresh threads being cut in the 
wood. The wood-screw can also be tightened without 
fear of it turning loose, and for this reason it is 
claimed that a soft and cheaper wood can be used for 
the sleepers in place of hard wood. The elasticity of 
the system prevents the wood-screw from getting loose 
by the train vibrations. 

Various experiments carried out on the ordinary 
type of naked wood-screw, and on that with the 
Thiollier helical lining, have shown that for an equal 
tightening effect the pressure obtained is about double 
when a lining isuséd. The pressure increases approxi- 
mately in proportion with the tightening effect, until, 
the limit of elasticity of the metal being exceeded, a 
permanent elongation sets up. With a naked wood- 
screw the wood is sheared much before the limit of 
elasticity in the metal is reached. Exhaustive wrench- 
ing tests made with naked wood-screws, and with 
wood-screws held in sleepers with the Thiollier helical 
lining, have proved the great advantage conferred by 
the latter. 

The system is now in use on the French railways. 
It has also been adopted by several Italian and Spanish 
railway and private companies. Mr. J. Thiollier’s 
agency for Great Britain is at 8, Foster-lane, E.C. 








Satta.—Works for the purification of sewage and the 
discharge of rain-water at Salta have been officially 





authorised. The cost is estimated at 779,966 dols, 
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INDUSTRIAL NOTES. 


THE year that is past was not noteworthy for any 
great labour struggle in this country. Indeed, con- 
sidering the state of trade, strikes were infrequent, 
and not of any magnitude in any branch of industry. 
Usually ‘‘a falling market” gives occasion for resist- 
ance to all proposals for a reduction in wages. Men 
fight almost as eagerly against a reduction as they do 
for an advance. In favour of a rise men fight with 
more enthusiasm, perhaps; but against a fall there 
is a dogged persistence. During 1902 there were 
numerous reductions on a large scale, in which tens of 
thousands, sometimes scores of thousands, were in- 
volved ; but they were effected either by sliding scales 
or conciliation rds, mostly without stoppage of 
work. In other cases the men, under the guidance of 
the council of the union, accepted what was deemed to 
be the inevitable. In the case of the shipbuilding 
trades on the North-East Coast two sections only— 
namely, the ship-joiners and the plumbers—refused 
to accept the reduction; but all the other and more 
important branches agreed to accept the proposed 
reduction. In a few of the coal-mining districts in 
the Federation area attempted resistance was made, 
but without signal success. The long struggle at 
the Bethesda quarries has continued, but operations 
have for some time been carried on with such of the 
old hands as yielded and others imported for the pur- 
pose. The legal cases in the Courts have, for the most 
part, been adverse to the unions, rendering their posi- 
tion more or less insecure. There was no legislation 
in favour of labour in 1902; in this respect it was a 
barren session; indeed, Labour members were un- 
usually silent. 

In various European countries there were strikes in 
abundance, some of them on a large scale, attended by 
violence, rioting, military suppression, and arrests. 
The miners’ strike in France at one time assumed a 
serious aspect, and it was with difficulty arranged. 
The intervention of the Government at last effected 
some kind of settlement, with the promise of legisla- 
tion on some points of national concern. The disputes 
in the shipping and transport trades were also such as 
to cause great anxiety, especially at Marseilles ; but 
these were at last settled, mainly by the intervention 
of the Government, or by those acting on its behalf. 
In Spain there were several very violent labour 
struggles, especially at Barcelona; here again, after 
suppression by the military, matters were settled. In 
Switzerland, especially at Geneva, there were serious 
troubles with the tramway men, and much violence 
was experienced ; but eventually peace was restored. 
There was some unrest in Belgium, particularly at 
Brussels, but matters quieted down. In Italy the 
movement was chiefly agricultural, but the transport 
trades to some extent participated ; there the action 
of the Government appears to have been wholly 
favourable to the workers, whose position was bad in 
the extreme. It was notable that in Russia the 
peasants, and workers in a few other industries, ven- 
tured to assert their claim to better conditions, and 
some very violent measures were resorted to. The 
Czar seems to have taken a favourable view of the 
case, and some remedial measures were taken in the 
interests of the workers. It is something that the cry 
of the down-trodden was heard in Russia, for in no 
country is the condition of the workpeople so bad. In 
other parts of North-Eastern Europe labour tried to 
assert itself, but suppression for the most part stifled 
its voice. On the whole, perhaps, the labour move- 
ments in Europe eventuated in concessions to the 
workers, if only to a slight extent. 

The greatest labour struggle in 1902 was in the 
anthracite coal regions of the United States. An 
aggregate of some 140,000 men was involved. The 
men had to face a three-fold combination of mine- 
owners, operators, and the railway companies. The 
question at issue was wages; but it was complicated 
by the question of the recognition of the union, 
which was refused by the employers, and by the 
measurement of material wrought by the men. 
After a prolonged struggle, during which very violent 
scenes were enacted, eventuating in bloodshed, the 
President intervened. After some negotiations a 
commission was appointed to investigate and report, 
the men agreeing meanwhile to resume work, in full 
confidence as to the result of the inquiry. That work 
is not yet completed, or, at least, the report is not 
issued, so that the fiual issue is yet to come. The 
Civic Federation was not able to effect a settle- 
ment, though it tried to do so, the men being willing 
to submit their case. The employers and capitalists 
refused, as acceptance meant the recognition of the 
men’s union, against which they fought. But, after 
all, the acceptance of the commission of President 
Roosevelt meant the same thing ; that part, therefore, 
is practically conceded. 

The only other event of public importance in 1902 
was the organisation of the Mosely Commission of 
Labour to the United States. Some of the officials 
of the largest trade unions in this country went as 
delegates, with the sanction of their societies, to study 





the industrial conditions of America; and to report 
thereon after their return. The delegates have now 
returned home. They were welcomed and excellently 
treated in the States by all sections and parties— 
employers, employed, and by public men and bodies 
outside the domain of labour. The results of that 
commission will appear in due course, and will, it 
is to be hoped, be of service to capital and labour in 
Britain. 





The fourteenth report by the chief labour corres- 
pondent of the Board of. Trade on trade unions in the 
United Kingdom, and on the various kindred organi- 
sations which have grown out of them, is a little 
belated, but it is very complete in its survey. It 
indicates continual growth in labour organisation—an 
increase in membership and in accumulated funds. 
The total number of unions known to the Labour 
Department at the opening of the year 1902 was 1236 ; 
the total number of members was 1,922,780. The 
number of unions decreased by 16, but the member- 
ship increased by 12,166, or 0.6 per cent. ; a much 
slower rate of increase than in 1900, when it was 5.9 
per cent., or in 1899, when it was 9.4 per cent. The 
downward tendency in the labour market is supposed 
to have been the cause of the decline in 1901. The 
unions expand with improving trade, but decline 
when employment diminishes. The sign is not a 
healthy one from a trade union point of view. It shows 
a weakness somewhere, especially in the societies 
where the benefits include out-of-work benefit as well 
as dispute pay, sick and superannuation benefits. If 
the contributions cease, benefits cease also after a 
certain number of weeks, seldom extending beyond 
thirteen weeks. It is easy to see that the thriftless 
fall out of the ranks, rather than the thrifty, and then 
when trade revives they are subjected to pressure to 
pay up or rejoin the union, often with a fine. The 
result is such men lose in every way, first by loss of 
benefits when most needed, and then by fines when 
they rejoin. But many men only care for the union 
as a militant organisation for strike pay. The pro- 
vident benefits, though the best, are too humdrum for 
them. Vigilance and persistency are the qualities 
missing in this class of men, whether unionists or not. 

The financial details are given of 100 of the principal 
unions. These represent 60 per cent. of the aggregate 
membership of all the unions known to the depart- 
ment. The aggregate income of these 100 unions 
in 1901 was 2,062,000/. ; the expenditure, 1,655,000/. ; 
net increase in the year, 407,000/. The accu- 
mulated funds at the close of the year amounted 
to 4,162,000/., equal to 3/. 11s. 8d. per member. There 
was an increase in income, expenditure, and accu- 
mulated funds in the year, both absolutely and in 
proportion to membership, as compared with the 
previous year. The greatest increase was in expendi- 
ture, due to increased payment in benefits, mainly 
unemployed and dispute pay; but there was also an 
increase in superannuation benefit in some of the 
larger and better-class unions. 

Of the 1236 unions recorded, only 589 were regis- 
tered; but these contained 1,503,415 members, or 
80 per cent. of the total. Nevertheless, some of the 
larger unions are still unregistered. In the total of 
1,922,780 members, 120,078 were females, or about 
6.2 per cent. of the whole. These are distributed 
over 144 unions, representing industries in which 
women are largely engaged. In the cotton industry 
alone there are 94,663 female members, or nearly 
79 per cent. of the aggregate number. 

A summary table shows the progress of the 100 
principal unions during the last ten years. At the 
close of 1892 the total membership was 895,487 ; at 
the close of 1901 it had risen to 1,161,226. The 
income in 1892 was 1,467,535/. ; in 1901 it amounted 
to 2,061,501. The expenditure in 1892 was 1,426,613/. ; 
in 1901 it reached 1,655,635/. The accumulated funds 
in 1892 were 1,605,067/. ; in 1901 they amounted to 
4,161,916/. Dispute pay in 1892 amounted to 389,949/. ; 
in 1901 it fell to 293,5527. Other benefits in 1899 
amounted to 784,040/. ; in 1901 to 1,072,272. Working 
expenses increased from 17.7 to 22.9 per cent. 

An account is also given of the number of trades 
councils, and their membership, together with the 
dates of their formation. A few of these date from 
the ’sixties, but most are of recent date. The London 
Trades Council was formed in 1860. The Glasgow 
Council was established in 1858, and a Dublin Trades 
Council was in existence in 1859, for it was represented 
at the Derby conference on the hours of labour, which 
met on January 1, 1860. Trades councils represent, 
more or less, the focussed opinion of the city, town, or 
district in which they exist. Their objects are to formu- 
late and express the collective opinion of such district, 
and to take such concerted action as may be agreed 
upon.. Some organisation of the kind became neces- 
sary with the growth of the unions, especially when 
they sought to influence public opinion upon matters 
pertaining tolegislation. Trades councils have no right 
or power to interfere with the internal organisation or 
management of the unions affiliated. The contribu- 
tions are voluntary, though in many instances the 





rates are proportionate to the members represented. 
The total number of such councils in the United King- 
dom in 1901 was 181 ; the total number of members 
represented was 785,618. The increase of such councils 
in England and Wales in eight years was 22; in Scot- 
land, one; in Ireland the same as in 1894. The increase 
in membership in England and Wales was 50,000 ; in 
Scotland, 35,885 ;. in Ireland it declined by nearly 
10,000. In the Isle of Man only one council has 
existed, the membership of which is 300, or ten less 
than in 1894. In very recent years more than one such 
council has existed in a few large centres ; for example, 
there are now in London three, besides the general 
council formed in 1860. But, asa rule, such additional 
bodies are either subordinate, or they represent the 
less skilful trades, many of which resent what they 
deem to be the overruling influence of the skilled 
trades. Asa matter of fact the labourers and those in 
the transport trades now take a front seat. 





Another development of trade unions has been fede- 
ration. This form of association has extended in 
recent years. The general federation is one body with, 
at date of the report, 420,606 members in affiliation. 
Then there are general federations in particular trades 
or groups of trades. In the building trades there are 
one sectional and 29 local federations ; in coal-mining, 
one general and seven others ; in the engineering and 
shipbuilding trades, one general and thirteen others ; 
in the textile trades, two general and fourteen others ; 
in the transport trades, five; in the printing and 
allied trades, one general and ten others; in the fur- 
nishing and wood-working trades, seven; among 
enginemen and firemen, four; in other trades, nine. 
Tn addition to all those, there were seven federations 
of trades councils, with. an aggregate of 361,586 
members. Those federations of trade unions have 
usually some well-defined objects. The general fede- 
ration embraces a large number of the chief trade 
unions of the country. The contributions are upon a 
fixed scale per 1000 members, It pays strike benefit 
according to scale ; in some cases the dispute pay is in 
addition to the strike pay of the union, in others not. 
This wholly depends upon the rules of the union. 
According to the figures given in the tables the total 
number of trade unionists in the various union federa- 
tions was 1,791,444 ; and in the trades council federa- 
tions 361,586—aggregate, 2,153,030; which is con- 
siderably more than the total number of trade unionists. 
But this is accounted for by the fact that the men are 
counted over and over again. This means additional 
cost of management, for the more bodies are multi- 
plied the greater the cost. Still there is now a for- 
midable army in the various federations, and these in 
the aggregate could exercise vast influence if the whole 
could be concentrated upon one object. The Labour 
Representation Committee is excluded from the list, 
as its functions are wholly different, and special. 





The verdict in the Taff Vale case at once led to a 
conference of the chief officials and others of the Par- 
liamentary Committee, the National Federation of 
Trade Unions, and the Labour Representation Com- 
mittee, in order to formulate and, if possible, agree 
upon a concerted policy in view of the decision and 
probable results. There was no certainty as to an 


appeal to the Appeal Court, and to the House of Lords . 


in the event of the decision of the Court of Appeal 
being adverse to the unions. The damages claimed 
are 24,000/. In addition it is estimated that the costs 
would amount to about 1000/. per day, or a total of 
13,0007. Besides which there are all the costs prior 
to the hearing of the case just concluded, lasting over 
two years and three months. The aggregate would 
probably reach, all told, 40,000/., that is, if the amount 
claimed is awarded. It has been decided that the 
efforts of all sections shall be concentrated upon one 
Bill to be drafted for the purpose. It is suggested 
that considerable support will be given to such a Bill. 
But the unions seem to rely even more upon the efforts 
to be made to increase the number of labour members 
in the House of Commons, towards which over 50,000/. 
have been already subscribed. But numbers are not 
everything. The qualities of the men selected and 
returned will go for much. A blustering policy does 
not succeed in the House of Commons. It may dela 
legislation, but it never promotes it. Parliament will 
not long resist remedial measures when a real griev- 
ance is in —_ If the Bill to be prepared is a 
prudent, well-drafted measure, it will command respect 
and support ; if it seeks to avoid legitimate responsi- 
bility, it will fail. No increase of labour representa- 
tion will carry it through. 





Those who think that London cabmen cannot, under 
any circumstances, be reasonable—and there are many 
who entertain that opinion—may soon have occasion 
to modify that view. Ata meeting held on Christmas 
Day at Peckham Ryea resolution in favour of sixpenny 
fares was passed. Whether the union will ratify and 
carry it out remains to be seen. If sixpenny fares 
would tend to distress the horses, many would oppose 





it. But would sych be the case? It would be quite ag 
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easy for the horse to trot a quarter or half a mile as it | at 300 Ib. pressure ; the strength and power of the 


is to saunter along the streets empty. 


distances would be extremely short, and the cabmen | 
The prowling cab is almost | 
as great a nuisance in some of our crowded thorough- | 


would be the gainers. 


fares as the motor-car or the cycle ; employment would 
decrease this nuisance very materially. 





The position of affairs in connection with the South 
Yorkshire coal trade is not 
the present time. 
of the 10 per cent. reduction conceded by the Federa- 
tion in July last, whereas the coal-owners seek a 
further 5 per cent. reduction, The pit-lads’ strike in 
connection with the reduction led to some 30,000 
miners being idle for several weeks, costing the York- 
shire Miners’ Association about 40,000/. Then the 
strike at the Denaby and Cadeby Collieries for six 
months has led to litigation with the Association, the 
coal-owners demanding damages for losses sustained. 
What the issue of that action will be no one can fore- 
see. Quite other issues will be raised than those in- 
volved in the Taff Vale case, for the Miners’ Associa- 
tion, it is alleged, did not foster the strike; on the 
contrary, it tried, it is reported, to bring about a settle- 
ment. It is a case of collective bargaining, and of col- 
lective responsibility for the result. It will open up 
the question of liability on the part of the union, not 
sc much for the officials as for the mass of the members. 


The position of the iron and steel trades in the Mid- 
lands—Wolverhampton and Birmingham, districts— 
was, as usual, greatly affected by the holidays, the | 
business done being limited mainly to the completion 
of orders, as far as possible, ere the dawn of the new 
year. The engineering and allied trades, and all the | 
multifarious hardware industries throughout those | 
busy districts, suffered the seasonal dulness and | 
quietude, the workers enjoying the festivities. The | 
long spell of fairly good ipa, at wages no | 
longer described as starvation rates, enabled them to | 
do this without stint. The same remark generally | 
applies to the iron and steel, engineering, and other 
metal-using trades throughout Lancashire. 





A firm at Toronto engaged in the sheet-metal trade | 
! 


has brought an action against the Sheet-Metal Trades | ; 


Federation for conspiracy in causing the workers to go 
on strike. The action is on the lines of the Taff Vale | 
case, and it is thought that the Canadian Courts will | 
recognise the law as there laid down, and compel the | 


union to pay damages. 





The suspension of work in the naval dockyards of 
Spain, in consequence of all the money voted for such 
purposes being spent, has increased and intensified the 
agitation of the workers at San Fernando; serious 
disturbances being expected, all the shops were closed 
last week. Spain was the centre of many labour 
movements during the past year, some of them accom- 
panied by violence, rioting, injuries, and arrests. 





The Grimsby shipping dispute has assumed a new 
phase. The mates demand an extra eighth share of 
the catch of fish, or threaten to strike as from New 
Year's Day. The skippers decided to support the 
mates, so that there appears to be further trouble in 
store for the fishing trade of Grimsby. The new 
arrangements proposed by the owners of the fishin 
fleet have already led to great losses to all annual 
in the Grimsby district. 





NAVAL OFFICERS. 


MEMORANDUM DEALING WITH THE ENTRY, TRAINING, 
AND EMPLOYMENT OF OFFICERS AND MEN OF THE 
Roya Navy AND OF THE RoyaL MArINEs. 

Introduction. 

Tue Navy has reached a critical period in its develop- 
ment—a development which, steady and phar 
slow for the greater part of the last century, has now for 
tifteen years proceeded with startling rapidity. 

After the great war, from 1815 onwards, there ensued a 
period of readjustment and retrenchment ; the half-pay 
list embraced the majority of the officers of the Navy, 
comparatively few ships being in commission; it was 
necessarily not a period of innovation or of new ideas. 

The application of steam to ships of war as a source of 
motive power was the first sigu that the old order was 


very satisfactory at | 
The men are demanding a return | I 
| Harveyised steel was to be substituted for compound 








beginning to change. At first admitted grudgingly as an 
occasional auxiliary to the sails, then acknowledged as an | 
equal partner, then winning for itself supremacy, to-day | 
the steam engine has no rival, and sails have for ever | 
disappeared from the equipment of fighting ships. 
Gradual as was the revolution in respect to steam, so 
were the changes gradual in respect to the type of ship, 
her armour, and her guns. The wooden Victory, with her 
sail power and her 100 guns, eventually became trans- 
formed into the iron Inflexible, with her oval-tank boilers 
and four 80-ton guns; but the process had been a slow 





one. The Navy had then been brought to the verge of a 
period in which vast improvements were about to take 


place in the battleship herself and in all the matériel | termined on changes which they are convinced are | men in seamanshi 
which she contained. 
at low pressures were to give place to water-tube boilers 


As a rule, the | engines was to receive marvellous development ; number- 
less auxiliary engines were to replace manual labour or to 


ulfil functions unknown before among naval require- 
ments; muzzle-loading were to give place to breech-load- 
ing, and they in their turn to quick-firing guns; brown 
powders, with much smoke and low velocities, were to be 
replaced by smokeless powders giving an ever-increasing 


| velocity; the storm of shot and shell capable of being 


poured into or from a ship was to become ever more rapid 
and ever more murderous; to meet these conditions the 
whole fabric of the ship was to change, and Krupp or 


armour, as compound armour had in its turn been substi- 
tuted for iron ; and finally, the ship herself, whose form 
and lines had during the transition period been the sub- 
ject of wild experiment, was to regain a settled type in 
the Majestic class 

By a strange decree of fate the climax of this revolution 
in the matériel of the Navy has synchronized with its 
recent extraordinary development of strength in ships 
and of strength in men. 

It is difficult to measure the change which has taken 
place in the last fifteen years. In that short period the 
officers and men of the Navy and Marines have increased 
from about 60,000 to over 120,000. There are several 
foreign navies more powerful waar | than the British 
Navy was fifteen years ago, and yet the relative standard 
has been maintained. Of the ships which formed the 
effective fighting ships of the Navy fifteen years ago, but 


| few remain on the effective list now. 


The country can judge for itself what years of strenuous 
labour these have been for the Admiralty, years in which 
every task fulfilled was forgotten in the anxious effort to 
fulfil tasks which had yet to be done. 

Throughout this period the Board never lost sight of 
the most important question of all those which confronted 
them—the education and training of the officers and men 
of the Navy, and the adaptation of that education and 
training to the new conditions under which the Navy has 
to work. Last year it was decided that the time had 
come formally to announce that training in masts and 
yards had disappeared, never to return, and the growing 
importance of a fuller knowledge of engineermg was 
emphasized by the order that, in the future, gunnery and 
torpedo lieutenants were to be held responsible for the 
care of the mountings and machinery of the weapons over 
which they have charge. 

In the old days it sufficed if a naval officer were a sea- 


man; now he must be a seaman, a gunner, a soldier, 


engineer, and man of science as well. It 
is not only that machinery driven by electric, 
hydraulic, or steam power is every year becoming more 
complicated in character and multiplying in form, 
and that therefore a more extensive education in applied 
science is necessary for specialised officers, but in various 
ways the need for a more general scientific training has 
become apparent. In dealing with this question the 
Board have been always conscious of the supreme 
importance of preserving to the naval officer his unmis- 
takable naval honey 

This character is developed from the early training in 
responsibility, the powers of self-reliance thereby en- 
gendered, and the essential unity of the Service. Not- 
withstanding the fact that during the transition period 
the system of naval education has been the subject of 
much criticism, the character of the naval officer 
has remained unimpaired, and character is of more 
value than knowledge. Now, however, as always, the 
highest type of naval officer is that wherein great pro- 
fessional knowledge is added to force of character. The 
danger within the Navy itself is lest insufficient impor- 
tance should be attached to the results of study, and lest 
the value of what is called the practical character should 
be placed higher than it deserves. It is true that no 
student will ever become a victorious leader unless he is 
also a practical seaman and has the power of influencing 
men 4 it is also true that no seaman, however practi- 
cal, will be fit to rise beyond a certain rank unless he has 
thought out the problems of his calling as a student, and 
has omitted no opportunity of acquiring the knowledge 
that makes up the science of his profession. The officers 
of the Navy have never had cast on them a greater 
responsibility than at present, or one more difficult to 
fulfil. Their task will be impossible unless the Navy is 
kept abreast of the scientific, intellectual, and physical 
ge of the age, and it is they themselves who must 
ceep it there. 

The strength which its unity gives to the Service can 
hardly be over-estimated, yet in respect of this very 
matter a strangely anomalous condition of affairs exists. 
The executive, the engineer, and the marine officers are 
all necessary for the efficiency of the Fleet ; they all have 
to serve side by side throughout their career ; their unity 
of sentiment is essential to the welfare of the Navy ; yet 
they all enter the Service under different regulations, and 
they have nothing in common in their early training. 
The re-ult is, that the executive officer, unless he is a 
—- or torpedo specialist, has been taught but a 
imited amount of engineering, although the ship on 
which he serves is one huge box of engines; that the 
engineer officer has never had any training in executive 
duties ; that from lack of early sea training the marine 
officer is compelled, sorely against his will, to remain 
comparatively idle on board ship when every one else is 
full of work; and that the spirit of unity 
been carried to its full development. 

The Board of Admiralty have studied this question of 
the education and training of naval and marine officers 
with prolonged and assiduous care, and they have de- 


an a 


Cylindrical or locomotive boilers | adapted to the changed conditions of the time, and will | executive officer 


increase the efficiency and solidarity of the Service. 


has not yet | 


These changes are far-reaching, and, in some respects, 
sweeping; but the scheme which necessitates them is 
framed in pursuance of a definite policy, is planned on 
clear lines, is designed to deal with the problem as’ a 
whole, and is throughout conceived in a spirit of venera- 
tion for all that is best and highest in the traditions of 
the Service. 

New Scheme. 

It has been decided that henceforth— 

1. All officers for the executive and engineer branches 
of the Navy and for the Royal Marines shall enter the 
Service as naval cadets under exactly the same conditions, 
between the ages of 12 and 13; 

2. That these cadets shall all be trained on exactly the 
same system until they shall have passed for the rank of 
sub-lieutenant, between the ages of 19 and 20 ; 

3. That, at about the age of 20, these sub-lieutenants 
shall be distributed between the three branches of the 
Service which are essential to the fighting efficiency of 
the Fleet—the Executive, the Engineer, and the Marine. 

The result aimed at is, to a certain point, community 
of knowledge and lifelong community of sentiment. The 
only machinery which can produce this result is early 
companionship and community of instruction. These 
opportunities will be secured by a policy of— 

One system of supply. 
One system of entry. 
One system of training. 


Entry of Cadets and Training of Cadets, Midshipmen, and 
Sub-Lieutenants up to the age of about 20. 

I shall not attempt to give more than an outline of the 
scheme. Every detail connected with the education of 
these young officers will be carefully thought out and 
considered, and the best authorities, naval and civil, will 
be consulted by the Board of Admiralty, 

In the first place I will explain why it has been 
decided to revert to the early age of 12 to 13 for entry 
as a cadet. 

It is considered that entry at this early age is necessary 
if the cadets are by the age of 20 to receive that increased 
professional education which is required to qualify them 
to become commissioned officers ; and it is not considered 
that it would be compatible with the welfare of the 
Service if they were to become commissioned officers at 
any materially later age. In addition to this fact, the 
present scheme must be looked at and judged as a long 
and carefully thought-out whole. The complete develop- 
ment of the unity of the Navy is the great object which 
the Board have in view, and for this unity the early 
homogeneous training is essential. Moreover, the age of 
12 to 13 not only corresponds to that at which the history 
of the Navy shows that boys have been most successfully 
moulded to sea character, but also it corresponds to the 
age at which boys leave private schools, and, therefore, to 
a natural period in the system of education which obtains 
in this country. 

When the age of entry of cadets was raised to that at 
which it at present stands, owing to the necessity of 
| shortening the period of training at the Royal Naval 
College so as to overtake the arrears in the supply of 
lieutenants to the increased fleet, it was hoped by the 
Board that the future cadets would come from the public 
schools. This hope has been only imperfectly realised. 
The majority of public schools have made no special 
effort to train boys for the Navy, nor can I consider this 
wonderful. Nevertheless, it would be ungracious and 
| unjust to omit this opportunity of expressing the cordial 
| acknowledgments of the Board of Admiralty to those 
|schools which have made a special and successful effort 
to train boys for competition for the Navy. I greatly 
regret the disappointment that will be caused to them by 
the change of system ; but in the opinion of the Board 
the interests of the Service require the change, and the 
Board of Admiralty would not be faithful to their duty if 
they allowed any consideration to outweigh what they are 
convinced is for the good of the Service. 

The entrance examination for the Royal Naval College, 

commonly known as the Britannia examination, will be 
of an elementary kind, and confined to those subjects in 
which acarefully-educated boy has usually been instructed 
up to the age of 13. No change will be made in the 
pet system of entering boys for the competition ; 
ut the medical evidence is conclusive that at this early 
age the examination must not be severe; and, indeed, 
that no examination of boys at this age, or at the later 
age now obtaining, can be considered an accurate test of 
what their comparative faculties will be when they have 
attained manhood. It consequently follows that, during 
their period of training at the Royal Naval College, 
cadets who fail toattain a minimum standard, or to show 
promise of sufficient development of intellect, must be 
requested to withdraw. 

Cadets will remain under instruction at the Royal 
Naval College for four years before going to sea, and they 
will all receive similar instruction, which will comprise 
an extension of the Britannia course, including ele- 
mentary instruction in physics and marine engineering, 
with the use of tools and machines in connection there- 
|with. The object of this course will be to give them 
}a good grounding in the subjects necessary to their 
| profession, and at the same time such a general education 
|as will enable them to grasp the theory of their future 
| subjects of study, whichever branch they may eventually 


join. 

At the end of this period the cadets will go to sea and 
| become midshipmen (Britannia time counting, as at_pre- 
sent). Special attention will then be paid to their in- 
| struction in mechanics and the other slid sciences and 
| to marine engineering. The instruction of the midship- 
i will be given, as at present, by an 
eputed by the captain ; otherwise it 
| will, under the general responsibility of the captain, be 
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supervised by the engineer, gunnery, marine, navigating, 
and torpedo lieutenants of their respective ships ; they 
will be examined annually as to their progress in 
seamanship, navigation and pilotage, gunnery, torpedo 
work, and engineering, all set pers being, as at 
present, sent from the Admiralty; and at the end 
of three years every midshipman who has _ passed 
the qualifying standard at the last annual examina- 
tion and the final examination in seamanship before a 
Board of three captains or commanders (constituted as at 
present) will become an acting sub-lieutenant and return 
to England. These acting sub-lieutenants will then go 
to the college at Greenwich for a three months’ course of 
mathematics and navigation and pilotage, followed by an 
examination; and afterwards to Portsmouth for a six 
months’ course in gunnery, torpedo, and engineering, at 
the close of which they will be examined, receive their 
classification 1, 2, 3 in each subject, and on passing out be 
confirmed in the rank of sub-lieutenant. 

Before the period arrives at which the first batch of 
cadets under the new system have to go to sea, the Board 
will have considered very carefully and wall have decided 
whether they shall be sent for the whole three years as 
midshipmen to battleships and cruisers ordinanly com- 
missioned, or whether the first part of this period shall 
be passed in specially-commissioned training ships. It is 
quite decided that, at whatever period they are posted 
to ordinarily commissioned battleships and cruisers, com- 
pulsory school on board these ships shall cease. 

When the young officers, aged 19 to 20, have passed out 
of the College at Portsmouth as sub-lieutenants, and have 
gained their classification in the different subjects of the 
examination, their careers for the first time will begin to 
diverge, and they will be posted to the executive or to the 
engineer branch of the Navy, or to the Royal Marines. 
As far as possible each officer will be allowed to choose 
which branch he will join, but this must be subject to the 

roviso that all branches are satisfactorily filled. No sub- 

ieutenant will be compelled to join a branch for which he 
did not enter as a boy when applying for a nomination, 
but in giving nominations for competition for entrance to 
the Britannia, preference will (other things being equal) 
be given to those boys whose parents or guardians declare 
for them that they will be ready to enter either of the 
three branches of the Service. The Board of Admiralty 
will thus have in reserve a means of remedying a surplus 
or deficiency in either of the three branches, and of 
insuring that every branch receives a due proportion of the 
most capable officers. 

Up to this point the young officers’ characters have 
heen formed in one school, and all these sub-lieutenants 
have received as the foundation of their professional 
education that common knowledge which all alike require. 
Henceforward their education must be differentiated to 
make them fit to perform those specialised duties which 
are the product of modern science. 


The Executive Branch. 


All the sub-lieutenants who join this branch will go to 
sea for two years, being warned that they will eventually 
have to pass a qualifying examination for promotion to 
the rank of commander in the following subjects : 

Court-martial procedure. 

International law. 

Knowledge of British and foreign warships, guns, tor- 
pedoes, &c. 

Naval history. 

Signals. 

Strategy. 

Tactics and battle formations. 

They will not, however, be able to offer themselves for 
this examination till they have attained five years’ 
seniority in the rank of lieutenant. After two years at 
sea all these executive sub-lieutenants will be promoted to 
the rank of lieutenant on gaining the same qualifying 
watch-keeping certificate as at present. All those who 
have passed their examinations exceptionally well will, 
as now, receive accelerated promotion. Those who are 
selected to be trained as specialists in gunnery, torpedo 
work, or navigation will go to the Royal Naval College at 
Greenwich for special courses, and an entrance examina- 
tion will be instituted at Greenwich for these specialists. 
This examination will carry with it the advantage of 
enabling the instruction at Greenwich to commence on a 
fixed basis. 

Every facility consistently with the requirements of the 
Service will be given to those executive officers who are 
not specialists to attend voluntary courses at Greenwich 
in mathematics, naval history, &c., and to study foreign 
languages at Greenwich or preferably abroad. 


The Engineer Branch. 


The sub-lieutenants of this branch will go to the college 
at Keyham for a professional course, the exact duration 
of which will be determined with great care. At the 
expiration of this course, a proportion, to be equall 
carefully determined, will be selected to go to Greenwic 
for a further course, while the remainder go to sea. They 
will then, if found qualified, all be promoted to be lieu- 
tenants under the same conditions as the executives. 

he nature and duration of the spetial course at Green- 
wich will be very carefully determined, and an oppor- 
tunity will be afforded to those officers selected for it to 
make themselves acquainted with the latest developments 
of engineering science, not only at Greenwich, but at the 
great civil engineering establishments and institutions 
which are to be found in the country. 

sy these arrangements sub-lieutenants of the engineer 
branch will obtain their step in rank at the same age as 
the sub-lieutenants of the executive branch, and they will 
enjoy the same opportunities of accelerated promotion 
according to the classifications they receive at their pre- 


uniform and bear the same titles of rank—e.g., sub- 


lieutenant (E), lieutenant (E), commander (EK), captain | 


(E), and rear-admiral (E). The engineer branch will 
receive additional pay, and although it is proposed to 
make the division into the various branches definite and 
final, every endeavour will be made to provide those who 
enter the engineer branch with opportunities equal to 
those of the executive branch, including the same oppor- 
tunity of rising to flag rank. 

The promotion of future lieutenants (EK) and com- 
manders (£) will, as in the case of the executive officers, 
be by selection and qualifying service, and in the case of 
lieutenants (EK) a qualifeing examination for promotion to 
commander (EK) will be instituted ; moreover, the pro- 
portion of different ranks in the engineer branch will, as 
far as possible, be assimilated to that which will be fixed 
for the Executive branch by the Committee which is 
specially considering this question under the chairman- 
ship of Lord Goschen. The endeavour will also be made 
to find a suitable number of high appointments for the 
flag officers of the engineer branch. 


The Royal Marines. 

After his final examination as sub-lieutenant along 
with the future executive and engineer officer, the young | 
Royal Marine officer will receive his special military | 
training during the next two years, partly at the college | 
at Greenwich and partly at the head-quarters of divisions | 
or the dépét; the training of all these officers will be | 
extended so as to correspond more closely to the training | 
now received by the young officers of the Royal Marine 
Artillery ; and after this two years’ training the young | 
marine officer will receive the rank and pay of lieutenant | 
of marines, so as to put him financially on an equality 
with the executive sub-lieutenant. As in the case of the 
executive lieutenants, specially good officers will qualify as 
gunnery and torpedo lieutenants, provided that they have | 
kept watch at sea for one year, have passed the test exami- | 
nation for qualifying for gunnery and torpedo lieutenants, | 
and have been specially selected and recommended. 

For the purposes of promotion and seniority in the corps 
all these officers will be on one list, and not divided into 
two lists, as is now the case with the officers of the Royal 
Marine Artillery and the Royal Marine Light Infantry. | 

The future Royal Marine officer will thus become avail- | 
able for keeping watch at sea and for general executive 
duties on board ship up to and including the rank of 
captain of marines. His rank will be adjusted with that | 
of naval officers as follows: | 


Naval. Marine. 


Sub-lieutenant Lieutenant under three! 
years. " 
. { Lieutenant overthree years. | 
Lieutenant... a Captain. 
Commander ... Major. 


Captain under three years Lieutenant-Colonel. 


The above ranks will only hold good while on ships’ 
books. The relative rank when under the Army Act will 
remain as at present. . 

On shore, when employed with landing parties and | 
with naval brigades, &c., naval and marine officers will | 
take command over one another according to_ their | 
seniority in their corresponding ranks. It will also| 
be arranged that one of the special duties of officers of 
the Royal Marines will be to advise in respect of the 
organisation, equipment, and training of landing parties, 
and work on shore. 

The pay of Royal Marine officers when they are serving 
afloat will be equalised with the pay of executive officers | 
of the Navy of corresponding rank ; and the proportion | 
of different ranks of officers in the Royal Marines will, | 
as far as possible, be assimilated to that to be laid down 
for executive officers of the Navy by the committee of 
which Lord Goschen is chairman. The object to be 
aimed at is that there may be the same proportion of 
employment in the higher ranks, and the same propor- 
tionate flow of promotion for the officers of the Royal 
Marines as for those of the executive and engineer 
branches of the Navy. ae 

It may be urged by some that the early naval training 
of the marine officer may militate against his subsequent 
military training, but in the opinion of the Board this is 
not so. The future Royal Marine officer will join his 
corps at a little later age than at present, but with the 

reat advantage of having been trained to a sea life and 
Savin received an excellent naval education. _Hencefor- 
ward, the efficient military marine officer will exist asof old, 
but with this difference, that from the very outset of his 
career as such he will be competent to take a much fuller 
part in the handling and fighting of his ship than his 





be assimilated to the corresponding ranks of executive | ; 
officers, and the engineer officers will wear the same | the Royal Marine Light Infantry would be recruited by 


| available ; the lists of the Royal Marine Artillery and 


candidates already entered for two or one years respec- 
tively, and then an interregnum would supervene for six 
and five years respectively. 

To fill the lists during the interregnum, it will become 
necessary to have recourse to double entries for a period. 
After the entry of cadets from 12 to 13 has com- 
menced, the normal number of entries at 144 to 154 
must continue to made for 2) years, so as to 
supply executive officers during the interregnum. The 
normal entries for the Royal Marine Light Infantry must 
continue for six years, and those for the Royal Marine 
Artillery must continue for five years at the present age ; 
while the entry of Engineer students at 144 to 164 must 
also continue for five years. The result of this will be 
that for 24 years or rather more there must be two sets of 
cadets—those aged 14} to 154 and those aged from 12 to 13; 
for many reasons it is considered unadvisable that these 
two sets of cadets should be trained together; it has 
therefore been decided to educate the younger ones in the 
Isle of Wight, where His Majesty has most graciously 
put at their disposal a portion of the Osborne estate. 

The above is the most convenient method of bridging 
the period of transition ; all the alternative methods have 
been carefully considered, and found to have grave dis- 
advantages. 


The Present Engineer Officer. 


The Board are confident that the naval engineer officer 
of the future will maintain to the full the high traditions 
of the present engineer branch, but they feel that this 
scheme would not be complete if it did not include 
changes — to harmonise, as far as possible, the 
position of the present officers of the engineer branch 
with the spirit of the future organisation. 

Accordingly, the following changes will be made in the 
designations of rank : 

Engineer students will become engineer cadets, and 
the college at Keyham will be known as the Royal 
Naval Engineering College. 

Assistant engineers for temporary service and assistant 
engineers will become engineer sub-lieutenants. 

ingineers, chief engineers, and staff engineers will 
become engineer-lieutenants, 

Fleet engineers will become engineer-commanders. 

Inspectors of machinery will become engineer-captains, 
and chief inspectors of machinery will become engineer- 
rear-admirals. 

The engineer-in-chief will become an engineer-rear- 
admiral, and the Board reserve power to promote the 
officer holding that high post to the rank of engineer- 


| vice-admiral if thought advisable. 


The average period of reaching each rank will be assi- 
milated as far as possible to that of the executive branch, 
so as to correct the present disparity of age, which too 


| often obtains between officers of the two branches of 


relatively equal rank ;* the pay of existing engineer 
oftticers will be raised ; but no changes will Fe made in 
their uniform or in the regulations which define their 
duties or in the provisions of the Naval Discipline Act. 

The Board have given their careful and earnest con- 
sideration to all the suggestions which have been made 
from a variety of quarters for further changes affecting the 
resent engineer officers. The decision at which they 
ave arrived is, they are convinced, that most conducive 
to the interests of the Service as a whole. 


The Present Marine Officer. 


The comparative non-utilisation of the services of the 
marine officer on board ship has long been a matter of 
regret on the part of successive First Lords and succes- 
sive Boards of Admiralty; but his want of early sea 
training, and his want of knowledge of the general duties 
of the ship when first embarked, ye! hitherto rendered 
the young marine subaltern unable to take any respon- 
sible part either in the general work or in the navigation 
of the ship. The sole reason, therefore, of the compara- 
tive non-utilisation of the marine officer’s services on 
board ship has been his purely military training. This 
condition of affairs has naturally been discouraging in the 
extreme to the young marine officer himself, and it has 
been detrimental to the Navy, which has found itself de- 
prived, in respect of many important matters, of the ser- 
vices of a valuable officer. 

The new scheme will alter all this; but the present 
question is, How can the services of the existing marine 
officer be better utilised on board ship? It has been 
decided that the present marine officers shall be made 
available for employment in gunnery and torpedo duties, 


| in harbour work such as officer of the guard, and generally 


in taking a more active part in the duties of the ship. 
| They will, moreover, be held eligible for equal considera- 





Petr me 


— 





| tion with naval officers for employment in Admiralty 
| Departments, such as the Department of the Director of 
Naval Ordnance and the Naval Ordnance Store Depart- 
|ment, and as members of the Ordnance Committee. 


present training has permitted. 


Transition Stage. 


sub-lieutenant ; under the new system he will become 
fitted for the general services of the Fleet in seven years, 
while the engineer and Royal Marine officer will require 


struction. The new system will be introduced in mid- | 
summer, 1903. Supposing (what would not in any event 
be feasible) that ‘all entries under the present conditions 
were to cease immediately, the lists would be recruited 
for 44 years by the entries of already existing cadets, but 
at the expiration of that period there would be an inter- 
regnum of 2} years before entries under the new system 
became effective—that is, as acting sub-lieutenants ; simi- | 
larly during the next five years the lists would be re- 

cruited by engineer students who have already been 

entered; there would then be an interregnum of five , 





vious examinations, The ranks of engineer officers will 


years before the first of the new engineer officers became 





The cadet now takes about 44 years to become an acting | 


about two years more for their special professional in- | 


They are already, to the great advantage of the Service, 
largely utilised in the Naval Intelligence Department, 
and generally in connection with the intelligence work of 
the Fleet. Their rn in this sphere of work will 
continue to be developed, and it is also thought that a 
much-felt want in respect of the supply of interpreters 
may be remedied by holding out inducements and giving 
facilities to the present marine officers to qualify as such. 
The question of the rates of pay of the existing marine 
officers is being carefully considered, with a view to its 
equitable adjustment to the special circumstances of their 


| employment. 


* The Board are fully aware of the importance of this 
question to the officers of other branches than those dealt 
with in this memorandum, and are now engaged in con- 
sidering it, 











28 


ENGINEERING. 





[JAN. 2, 1903. 








Tt has been suggested to the Board that the present 
would be an opportune moment for the amalgamation of 
the Royal Marine Artillery and the Royal Marine Light 
Infantry. The Board, however, feel that in the case of 
a corps with the old traditions of the Royal Marines great 
respect must be paid to sentiment, wherever it does not 
clash with a reform essential to the good of the Service. 
This is not so in this case, and the question of future 
amalgamation will be left to solve itself in the expecta- 
tion that the general opinion of the corps will be found 
to harmonise with the logic of hard facts. As the future 
marine officers will all be on one list, and as their gunnery 
training will be as far as possible assimilated to the present 
training of the artillery officers, and as the future gunnery 
and torpedo lieutenants of the corps will correspond as 
specialist to the present artillery officers, the future im- 
pediments in the way of amalgamation would seem to 
consist mainly in the name and in the colour of the uni- 
form. As regards the uniform, time will solve the problem; 
but as regards name, I cannot imagine one more univers- 
ally honoured than that of the Royal Marines. 

‘he great difficulty which has always confronted the 
Board of Admiralty in respect of this famous corps has 
been that of finding a sufficient amount of employment, 
and employment of a sufficiently interesting and engross- 
ing character for the general officers. This difficulty has 
arisen from the fact that the Royal Marines, owing to 
their special history, have not been able to enjoy the 
advantages and opportunities of employment in the 
higher ranks either of officers of the Navy or of the 
Army. They have not been able to enjoy the advantages 
of corresponding officers of the Navy because they have 
never had the training to command ships, squadrons, or 
fleets. They have not been able to enjoy the opportunities | 
of corresponding officers in the Army becar:se they have | 
not formed part of that Army, and the War Office has | 
regarded the officers of the Army as having the first 
claim upon it for employment. Time has wrought many 
changes in the aiioen of service both in the Royal 
Navy and in the Royal Marines, and the current of 
events has set the Royal Marines more towards the Navy 
than towards the Army. The Royal Navy is indispen- 
sable to the Royal Marines, and the Royal Marines are 
indispensable to the Royal Navy, and I hope that the 
officers both of the Navy and of the Marines will realise 
more and more in the future that the Royal Marines and 
the Royal Navy are but two great parts of the one sea 
service on which this country depends. 

If atany future time an even closer union between the 
Navy and the Marines becomes possible than that now 
contemplated, it will be necessary that the Royal Marines 
should come wholly under the Naval Discipline Act 
(amended to meet the case), and cease to > partly 





governed under the Army Act. 


Warrant Officers, Petty Officers, and Men. | 
Nearly half a century has passed since the introduction | 
of the continuous service system, and it is scarcely pos- | 
sible to exaggerate the value of that reform to the Navy. | 
It is no disparagement to the splendid fighting qualities 

and the daring seamanship of the sailors of bygone days 
to assert that the lower deck of to-day has added to its 
fame for handiness and discipline a character for sobriety 
and respectability previously unknown. In the old days 
there was no assurance of a career to the men, there was 
no certainty to the State that on an emergency the men 
required to man the Fleet for war would be forthcoming. 
To-day the manning of the Fleet can be organised with 
mathematical precision, and every well-behaved man can 
rely on continuous employment followed by provision 
for old age. 

Consequently, the Navy has become to the men what 
it always has been to the officers, the profession and de- 
votion of a lifetime, and a corresponding responsibility 
rests on the Board of Admiralty to see that as the cir- 
cumstances of the time change, a career commensurate 
with this fact remains open to them, and that their train- 
ing and education is as fully adapted to the work they 
have to perform as that of the officers. 

In this connection I am able to announce that the 
following principles have been agreed upon by the 
Board : 

1. That the Masted Training Squadron being abolished, 
and the importance of gunnery and the use of machinery 
daily increasing, the present is an opportune moment for 
reviewing the whole course of training. 

2, That specialisation, which must be continuous and 
systematic, eet more and more urgent, and this fact 
must be borne in mind in considering the system of 
training. This does not, of course, mean that every man 
should have a specialised training. 


| sex the ever-increasing needs of the Fleet in respect of 
| engine-room artificers. 

| 2. It has long been a complaint on the part of the 
engineer branch that an engineer officer on board each 
| big ship is employed in clerical duties. It is proposed to 
| remedy this by establishing a non-substantive rating of 
| engineer’s writer, and the engine-room complement will 
| in future include this rating, to be held preferably by men 
of the stoker class. 

3. The engine-room complement of every sea-going 
ship will also include the non-substantive ene of 
**- Yeoman of Stores,” to be held by a chief or leading 
stoker. 

4. Young and promising leading stoker mechanics, not 
over thirty years of age, will be eligible for the new 
rating of ‘‘mechanician ;” selected candidates will be 
required to the educational examination established 
for the rating of engine-room artificer ; they will then 
receive a careful further training, at the end of which it 
will be sufficient if it is shown that the men possess the 
ra, od skill to give valuable aid in the ordinary repairs 
and casualties of an engine-room or stokehold ; ‘‘mecha- 
nicians ” will take rank as chief petty officers immediately 
after engine-room ‘‘artificers,” ao f be granted suitable 
rates of pay, increasing with length of service. 

The stokers have been recently placed on an equality 
with the seamen and marines in respect of the grant of a 
free kit on entry. This concession and the addition of 
these three new ratings will, it is hoped, greatly augment 
the attractiveness of this service. 

5. The numbers of artificer engineers and chief artificer 





engineers will gradually be largely increased. 

There has been for some time past a deficiency in 
the signal ratings of the Fleet. To remedy this an 
increase has been made in the pay of the class by the 
grant of 6d. a day to a large percentage of the higher 
ratings, and thus the signal ratings have been put upon 
an equality with the gunnery and torpedo ratings, and 
the expected result of attracting the required number of 
volunteers for the signal branch of the Service has been 
produced, 

7. There has for some time past been a strong feeling 
that the appearance, the system of training, and the 
standard of efficiency of naval bandsmen are unsatisfac- 
tory, and that an unfair proportion of the cost of naval 
bands falls upon the officers. 

The Board have now under consideration a plan for the 
complete reorganisation of naval bands, the effect of 
which, it is believed, will be to bring substantial relief to 
the officers in the matter of expense. 

8. The chief petty officers of the Fleet have long felt 
it a hardship that, notwithstanding the great importance 
and responsibility of their position, they receive no higher 
rate of pension than a first-class petty officer. 

The Board are glad to be able to announce that it has 
been decided to increase the pensions of chief petty 
officers by $d. a day for each year’s service in chief petty 
officer’s rating subsequent to the completion of their first 
engagement. This apparently small change will alone 
entail an eventual charge on naval funds of no less a sum 
than 73,0002. a year. 


Promotion of Lieutenants from Warrant Rank, 


The Board have long been anxious to see their way to 
promote a certain proportion of gunners, boatswains, and 
carpenters to the commissioned ranks, and thus afford to 
the lower deck of the Navy opportunities of rising similar 
to those which the rank and file of the Army enjoy, by 
the opportunity of promotion to the rank of quarter- 
master or riding-master. It is accordingly a great satis- 
faction to them to be able to announce that a list has 
already been drawn up of sixty appointments, to which 
these officers can be promoted, and that the proportion of 
each branch of warrant officer which will be promoted to 
lieutenant will be the same, as nearly as possible, as the 
proportion of each of those branches to the combined 
total of the warrant officers’ list. A proportionate number 
of commissions will also be allotted, and employment 
found on the same principles for the warrant officers of 
| the engineer branch. If the officers promoted are selected 
| from among the seniors and thus have not too many years 
to serve to complete their age for retirement, no difficulty 
will arise as to their continued employment or as to the 
avoidance of half-pay which they could not afford. 


Conclusion. 


Such in outline are the proposals which are designed 
not only to improve the position, prospects, and pay of 
the warrant officers, chief petty officers, and men of the 
Fleet, but also to improve their training and to complete 
the organisation of the Fleet where it is at present at all 
defective in its personnel. Due care has been taken that 





3. That an accumulation of men in barracks on shore is 
a new feature in naval life, and that the utmost care must 
be taken to establish a system whereby the time of the 
men in barracks may be utilised to the greatest advan- 
tage of the Navy and them:elves. 

4. That the lines on which the gunnery and torpedo 
schools may best be devesoped should now be settled, 
especially as the proposal has been brought forward that 


the torpedo schools should imitate the example of the | 


gunnery schools in forming great shore establishments. 

The detailed plan on which these general principles will 
be put into operation will be most carefully considered ; 
an I can only at — state that it has been decided 
not to build great barracks for the torpedo schools, or to 
transfer them to establishments ashore, and further indi- 
cate some of the decisions that have been taken affecting 
the various ratings and ranks : 

1. It is proposed to enter between 14 and 16 years of 
age boys to be called “boy artificers,” who will be most 
carefully trained, and whose engagement will be to serve 


for 12 years continuously from the age of 18. _ 
In this manner a second source of supply will be formed 


| these oe shall not conflict, but harmonise, with the 
recommendations which will presently be made by the 
committee, of which Sir Edward Grey is chairman, in 
| respect of the manning and reserves of the Fleet. 
| Important, however, as is the part of the scheme which 
| affects the men, that which affects the officers is still more 
| important. | 
he cardinal feature of the scheme is the homogeneous 
| training of executive, engineer, and marine officers, The 
| policy of the Board is to create a body of young officers 
| who, at the moment of mobilisation for war, will 
| equally available for all the general duties of the Fleet, 
and to consolidate into one harmonious whole the fighting 
officers of the yw & 
Difficulties, doubtless, there will be in carrying this 
rt of the scheme into full effect ; but those difficulties 
ave been foreseen, and they will be met. The advantages 
to the Navy of the realisation of the scheme will be inesti- 
| mable and permanent ; the difficulties will be secondary 
|and transient. The Board are conscious that on them 
| alone rests the responsibility, and that they alone have 


the advantage of knowing all the conditions which 
govern the problem. The step which they have taken is 
a long step forward to increased strength ; and, for aid in 
the task of consolidating their work, they rely with 
supreme confidence on the loyalty to the Service of the 
officers of the Royal Navy and of the Royal Marines. 
(Signed) SELBORNE. 
Admiralty, December 16, 1902. 


New ScHeme or Entry or Navan CADETS WHO ARE 
CANDIDATES FOR COMMISSIONS AS EXECUTIVE AND 
ENGINEER OFFICERS OF THE NAVY AND OFFICERS OF 
THE RoyaL MARINES WHICH WILL COME INTO OPERA- 
TION IN JULY, 1903.* 

For the Information of Candidates. 

1. All officers for the executive and engineer branches 
of the Royal Navy, or for the Royal Marines, will enter 
the Service in future as Naval cadets under identical con- 
ditions between the ages of 12 and 13, and will be educated 
and trained together until passing as sub-lieutenants, at 
the age of 19-20. 

2. Appointments to Naval cadetships will be made by 
limited competition after nomination. 

In the nomination of candidates, preference, other 
things being equal, will be given to those boys whose 
parents or guardians declare for them that they are pre- 
pared to enter any one of the three branches of the Service 
se the termination of their probationary period of service 
afloat. 

As far as possible each officer will be allowed to choose 
which branch or service he will join, but this must be 
subject to the proviso that all alike are satisfactorily 
filled. No officer, however, will be compelled to join a 
branch or service for which he did not volunteer as a boy 
when the nomination was granted. 

Candidates must be of pure European descent, and the 

sons either of natural-born British subjects, or of parents 

naturalised in the United Kingdom. If any doubt arises 
upon this question, the burden of clear proof that he is 
qualified will rest upon the candidate. 

3. The conduct of the educational examination of candi- 

dates is under consideration. 

4. All nominations of candidates for Naval cadetships 

are made by the First Lord,t+ with the exception of a 

limited number which are at the disposal of individual 

members of the Board, and of the secretaries to the Board 
of Admiralty. 

A flag efficer or a commodore 1st Class appointed to the 

chief command of a station, or to a separate command, 

and a captain on first appointment as such to the com- 
mand of a ship, will be allowed to nominate one candidate, 
provided the privilege is exercised within six months of 
appointment, and that the candidate is not less than 

11 years of when nominated. The examination of 

candidates will not take place until they are eligible by 

age under Clause 7. 

No captain will be entitled to nominate more than one 
candidate during the time he holds the rank of captain, 
but a flag officer or a commodore Ist Class may claim the 
nga each time he is appointed to a command as 
above. 

In the event of a candidate’s nomination being cancelled 
before he has commenced the examination, the officer 
who nominated him will be allowed to select another 
candidate for the same or following examination. 

5. The nominations will be made three times a year, 
six weeks before the date fixed for the examination of 
candidates. 

6. The examinations will be held at the end of March, 
July, and November, and the appointments will date 
from May 15, September 15, January 15 following, respec- 
tively, as under the old scheme. 

The first examination will be held in July, 1903, and 
further particulars as to the place and time of the exami- 
nation will be published later. 

7. A candidate will not be eligible for the examination 
in March who is less than 12 or more than 13 years of 
age on May 15 following, nor for the examinations in 
July or November who is not within those limits of age 
on the September 15, or January 15, following respec- 
tively. 

8. Every candidate must be in good health, and free 
from any physical defect of body, impediment of speech, 
defect of sight or hearing, and also from any predisposi- 
tion to constitutional or hereditary disease or weakness 
of any kind, and in all respects well developed and active 
in proportion to his age. Before undergoing the literary 
examination he will be required +d gros the medical 
examination according to the prescri ulations, and 
must have been found physically fit for the Navy. 

9. The candidate will be required to produce (1) a 
registrar’s certificate of the date of his birth or a declara- 
tion thereof made before a magistrate (a certificate of 
baptism will not be accepted); (2) a certificate of 
conduct from the masters of the school or schools at which 
he may have been educated during the two previous 
years, or, if educated at home, from his tutor or the 
clergyman of the pee in which he resides; and (3) 
proofs of good health. 

10. Candidates will be examined in the following sub- 
jects :} 
Part I. 

1. English (including writing from dictation, simple 





* The regulations as to entry under old scheme, which 
will remain in force for candidates of the ages of 144-154 
until November, 1905, are issued separately. 

+ Applications for nominations should be addressed to 
the Assistant Private Secretary to the First Lord, and 
should not be made until the candidate has reached 
11 years of age. 





+ The syllabus of examination will be amplified later, 
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composition, and pees of the gist of a short 
passage twice read aloud to the candidates). 

2. (a) a and (5) ps a : 

(a) History (simple questicns in English His- | 
tory and growth of the British Empire). | 

(2) Geography (simple questions, with special 
reference to the British Empire). 

3. French or German (importance will be attached to 

the oral examination). 

. (a) Arithmetic and (6) Algebra— 

(a) Arithmetic (elementary, including vulgar 
and decimal fractions). 

(6) Algebra to simple equations, with easy 
problems. 

5. Geometry (to include the subject-matter of the first 
book of Euclid, or its equivalent in experimen 
geometry and mensuration. The use of instru- 
ments and of algebraical methods will be allowed). 


Part II. 
(One only to be taken.) 


Latin (easy passages for translation from Latin into 
English, and from English into Latin, and simple 
grammatical questions). 

. Asecond modern language (of which, if not French 
or German, notice must be previously given), or an 
advanced examination in the language selected 
under Part I. 

Experimental Science oe uestions with the object 
0! feating practical know paar and powers of obser- 
vation). 

The list of successful candidates will be published in 
alphabetical order. 

11. For all cadets entered under these regulations the 
payment will be at the rate of 75/. per annum for the 
period under training, to be paid every term in advance 
to the cashier of the Bank of England on receipt of claim 
from the Accountant-General of the Navy. But the 
Lords Commissioners of the Admiralty reserve the power 
of selecting, from among the cadets entered at each exami- 
nation, a limited number, being sons of officers of the 
Navy, Army, or Marines, or of Civil officers under the 
Board of Admiralty, with respect to whom the annual 
payment will be 40/. only. In this selection their Lord- 
ships will have regard solely to the pecuniary circum- 
stances of the cadet. 

Applications for the reduced scale must be received at 
the Admiralty not later than Ist January, lst May, and 
1st September. 

Parents or guardians are further required to make a 
private allowance of 50/. per annum to cadets from the 
expiration of their period of training until they reach the 
rank of acting sub-lieutenant. 

12. In addition to the annual payments mentioned in the 
foregoing paragraph, the parent or guardian will be 
charged with the personal expenses incurred by the cadet 
for washing, repairing boots and clothes, hair-cutting, 
pocket-money, &c. 

13, The period of training in the training establishments 
will be four years ; there will be three terms in each year. 
The first term of each year will be approximately from 
14th January to 14th April, the secon Teens 5th May to 
5th August, and the third from 16th September to 16th 
December. 
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The vacations will be four weeks at Christmas, three 
weeks at Easter, and six weeks at Midsummer. 

14. Examinations will be held at the end of the second | 
and fourth years of training. Cadets who fail to pass in | 
such examinations will be ordered to be withdrawn. 

15. Reports of progress will be made to the Admiralty at | 
the end of each term. Cadets who are reported at the 
end of any term as having made unsatisfactory pr 
through idleness or want of attention will be ‘‘ warned,” 
and in the event of a second report to the same effect 
being received they will be liable to be discharged. 

16. Reports of conduct will be made to the Admiralty 
at the end of each term or at any time during the period 
of training, if considered desirable. Cadets who are re- 
ported to the Admiralty at any time for unsatisfactory 
conduct will be ‘‘ warned,” and should they again be re- 

rted they will be liable to be discharged. Any cadet, 

owever, who is reported for unsatisfactory conduct 
during his final term will be liable to be discharged with- 
out being allowed to present himself at the examination 
for passing out of the training establishnients. 

17. Any cadet who shall at any time appear to their 
Lordships to be unfit for the Naval Service, for any reason 
whatever, will be removed from the training establish- 
ments, and it must be understood that this rule will apply 
to those who are considered unfit from insufficient <= 
sical development or weakness of constitution, although 
no actual organic disease may have been developed. 

18. It is to be distinctly understood that the period of 
training in the training establishments is a time of pro- 
bation, .and the parent or guardian of every cadet will 
be required to sign a declaration (on the admission of the 
cadet to the training establishments) to the effect that he 
shall be immediately withdrawn on the receipt of an official | 
intimation of his being considered unfit for the Navy. j 

_ 19. Cadets will, on passing out of the training estab- 
lishments, rank according to the amount of sea time they 
obtain at their final examination, and those who obtain | 
equal amounts of sea time will rank in the order of merit | 
in which they pass out of the training establishments. | 

Sea time will be awarded according to the scale given | 
above. 

20. The parent or guardian of every cadet will be re-| 
quired to provide outfit under the regulations in force. 

21. No pay will be allowed by Government to cadets in 
the training establishments. The pocket-money allowed 
to cadets will be charged to the parents. 

22. On leaving the training establishments, cadets will | 
Bot sea. At the end of three years, and after passing | 





Scale of Sea Time. 











' | we 
Mathematics | fytra _|Seamanship.| Conduct. 
“ | p. onduc 
and Naviga- 
Pig Subjects. 
Ist class .. 1 month | 1 month 1 month | Very good. 
1 month. 
2ndclass ..| 4month | 4 month 4 month Good. 
} 4 month. 
| 





the necessary examinations, midshipmen will be eligible 

to pass for acting sub-lieutenant, and, on passing, will be 

discharged to the Royal Naval College, Greenwich. 
23. "On the conclusion of their examinations, sub-lieu- 








ta] | tenants will be distributed between the executive and 


engineer branches of the Navy and the Royal Marines. 
By command of their Lordships, 
Evan MACGREGOR. 
Admiralty, 19th December, 1902. 
N. 17395 
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Tur New Scates or Pay. 


The changes of pay shown in the annexed Tables will 
take effect from April, 1903 : 


Taste A.—Future Engineer Officers. 


Rank. Pay per nee 

“ae. 

Lieutenant (E.)_... avs ae ae 12 0 
- » Of 4 years See a 14 0 

i eye Ga ae sae 16 0 

s . aes i te re 

= 55” GE Ee 9 = al 18 0 

‘3 » of 14 ,, (maximum) 20 0 
Commander (E.) ... mF sie AS 24 0 
= » Of 2 years ee mee 27 +0 

a a -s ea. we 30 0 

‘hi su OOS ys me ts 33 0 
Captain (E.)... Ve ee ees ... 30-40 0 
Rear-Admiral (E.)... rr aie : 60 0 


TaBLE B.—Future Murine Officers. 


Rank. Pay per pee 
s. d. 
Lieutenant ... aa 3 at +e 10 0 
After 4 years in rank ... Ses oes 1t 0 
Captain cs = ap Ne es 12 0 
fter 1 year in rank ... on Ss 13 0 
» OSyears ,, 55 wet Bee 15 0 
Major ye ise as wee a 20 0 
After 2 years in rank ... sd Bee 22 0 
MME tk ian acca 24 0 
PE i. e ‘i ae aes = 26 0 
Lieutenant-Colonel wie ala ee 30 0 
After 2 years in rank ... si ss 33 (0 
i, en Pee 36 0 


Colonels. 2nd Commandant will receive pay of rank 
and an additional allowance of 5s. per diem. 

Colonels Commandant will receive pay at present rates, 
with an additional allowance of 12s. a day. 


TaBLe C.—Existing Engineer Officers. 
New Ranks and Scale of Pay. 

Rank. Pay per Diem. 

s. 

Engineer-Lieutenant _... = ea 10 
after 2 years... ll 
” ” ”” 4 ” ind 
eee aay 13 
ae ome 16 


” ” 


” ” ” 
” ” ” 
” ” 


” ” 


Engineer-Commander ma Be xs 24 
after 2 years... 27 
” ” ’ 4 ” ote 

99, BY p 6 ” oe 33 
Engineer-Captain ... ie ... 35-40 


Engineer-Rear- Admiral me es iat 60 0 
* This pay of 16s. a day, together with the right to 
wear the uniform of the increased rank of engineer-lieu- 
tenant of eight years’ seniority, will be dependent on his 
obtaining a qualifying certificate and on being selected. 
TABLE D.—Ecxisting Marine Officers. 
New Scale of Pay. 


” ” 


= 

bo 

— 

% 
cocococososcoooo™ 


Artillery. Infantry. 

Rank. Pay per Diem. Pay per Blow: 
s. d. 8. a, 
Lieutenant... ot 6 4 5 11 
After 3 years = 4-3 (a 
Captain... Si és 12 1 11 7 
fter 1 year .. oe 12 7 wt 
» 5 years oe 13 1 12 7 
G a . oe 141 
Major ... os = 16 1 16 7 
After 2 years $3 17_ 6 1 aR 
i oe io ee 18 0 
Nels alien aie 18 6 18 6 
Lieutenant-Colonel ... 21 0 21 0 
After 2 years : 21 9 21 9 
sexiR. igg : 22 6 22 6 


Colonels 2nd Commandant will receive pay of rank, 
and an additional allowance of 5s. per diem. 

Colonels Commandant will receive pay at present rates, 
with an additional allowance of 12s. a day. 





Future EXAMINATIONS. : 
The Secretary of the Admiralty announces for the infor- 
mation of parents and guardians that the new scheme of 








entry and training of executive and engineer officers of 
the Royal Navy and officers of the Ravel Marines, by 
which all candidates for commissions will enter as Naval 
cadets, under identical conditions, between the ages of 
12 and 13, will be introduced in July, 1903, when the first 
examination will be held. 

During the period of transition from the existing to 
the new regulations the examination of candidates will be 
held under both regulations three times a year, at the 
customary dates. 

Under the New Scheme : 

A candidate will not be eligible for the examination in 
July who is less than 12 or more than 13 years of age on 
September 15 following, nor for the examinations in 
November or March who is not within those limits of age 
on January 15 or May 15 following, respectively. 

Under the Old Scheme : 

The last examination for Naval cadets entering the 
Britannia at the ages of 144 and 154 will be held in 
November, 1905. 

The last examination for engineer students entering the 
engineer students’ training college at Keyham at the ages 
of 144 to 164 will be held in March, 1906. 

The last examination of candidates for commissions in 
the Royal Marine Artillery at the ages of 16 to 18 will be 
held in June, 1908. 

The last examination of candidates for commissions in 
the Royal Marine Light Infantry at the ages of 17 to 
19 will a held in June, 1909. _ 

N.B.—The ages of entry in the Royal Marines under 
the old scheme must be regarded as subject to possible 
revision in consequence of recent changes in the Army 

lations. 

he medical examination of candidates under the exist- 
ing scheme will be conducted as before. Under the new 
scheme all candidates will be medically examined by the 
medical director-general of the Navy, in accordance with 
the recent practice as regards candidates for entry in the 
Britannia. 

Admiralty, S.W., December 24, 1902. 








LAUNCHES AND TRIAL TRIPS. 

The lai twin-screw steamer Oanfa, which has been 
built by Messrs. David and William Henderson and Co., 
Limited, Glasgow, for the China Mutual Steam Navi- 
— Company, of Liverpool, went down the river 
or a trial trip on Saturday, the 20th ult. The Oanfa is 
a vessel of the following dimensions : Length, 480 ft. ; 
breadth, 58 ft. ; depth, moulded, 35 ft. 10 im., having a 
raised forecastle and long, combined bridge and poop. 
On her freeboard she will carry about 11,500 tons dead- 
weight. She will share with her sister-ship, Ningchow, 
the unique distinction of being the largest steamer trading 
regularly to the Clyde. The main engines, which have 
been supplied by the builders, consist of two sets of 
triple-expansion engines, having cylinders of 23 in., 

in., and 65} in. in diameter, with a stroke of 48 in. 
She is fitted with three double-ended boilers, working to 
a pressure of 200 1b. A mean speed of over 15 knots was 
easily attained. 


On Tuesday, the 28rd ult., the steamer Neritea, built 
by the Londonderry Shipbuilding Company, Limited, 
Londonderry, Ireland, left the Tyne for her official trial 
trip. The main machinery has been constructed by the 
North-Eastern Marine Engineering Company, Limited, 
at their Wallsend Works, and consists of a set of triple- 
expansion engines 344 in., 40 in,, and 67 in. in diameter 
by 45 in. stroke, with two steel boilers 14 ft. 6in. by 
11 ft. 6 in., fitted with Howden’s forced draught system, 
and working at 180 lb. pressure per square inch. The 
machinery throughout the trial worked without a hitch, 
and drove the ship ata mean speed of over 12 knots, 
which was considered very satisfactory. 








Messrs. David and William Henderson and Co., 
Limited, launched from their shipbuilding yard at 
Meadowside, on Saturday, the 27th ult., a large steel 
screw steamer for the Indian service of the Anchor Line, 
of the following dimensions: Length, 470 ft. ; breadth, 
55 ft.; depth, 33 ft. moulded; with a gross tonnage of 
6700 tons, and a deadweight capacity of 9500 tons. The 
vessel, which has been built to the Cg class of the 
British Corporation, will be fitted with triple-expansion 
engines, the cylinders being 294 in., 47 in., and 78 in. in 
diameter, with 4 ft. 6 in. stroke, and will have three 
large double-ended boilers, working toa pressure of 180 lb., 
and a donkey boiler. 


On Monday, the 29th ult., Sir Raylton Dixon and Co., 
Limited, Jaunched from their Cleveland dockyards, Mid- 
dlesbrough, the Nord III., a steel screw mger and 
cargo steamer, built to the order of Consul Victor Ek for 
Messrs. Augfartygs Aktiebolaget Nord, of Helsingfors, 
Finland. She is the third of the Anglo-Finnish line of 
steamers which are now running weekly between Finland 
and the River Tyne under a subsidy from the Finnish 
Government. Her principal dimensions are 250 ft. by 
35 ft. by 22 ft. 6 in., with a deadweight capacity of about 
1250 tons on a light draught of water. ‘The form of her 
bows is specially designed for cutting through the ice. 
She will be fit with engines by Messrs. Richardsons, 
Westgarth, and Co., Limited, Middlesbrough, having 
cylinders 22 in., 35 in., and 59 in. in diameter by 39 in. 
stroke, with three large single-ended boilers, working at 
180 lb. pressure, which it is estimated will drive the 
vessel at a speed of 12 knots at sea fully laden, 








ARGENTINE NARROW-GAUGE RAILWays.—There are now 
3000 miles of narrow-gauge railway to the north of 
Rosario; there are, however, no ph aF railways to the 
south or in the whole province of Buenos Ayres, 
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** ENGINEERIN aa PATENT 


ComprteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 
The number of views given in the Specification Drawings is stated 
~ each _ 3; where none are mentioned, the Specification is not 
dlustrated, 


Where inventions are communicated from abroad, the Names, ' 


&c., of the Communicators at one in italics. 
Copies of Specifications may be. obtained at the Patent O, 
ranch, 25, Southampton Buildings, Chancery-lane, 
the uniform price of 8d. 

The date of i. advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given, 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


Sale 
.C., at 


AGRICULTURAL APPLIANCES. 


22,228. J. Ball, ——- , Chester. Potato- 
Digging and Gathering Machine. [6 Figs.) November 4, 
1901.—In this machine for digging and gathering root crops there 
may be rotating forks mounted on an axis placed obliquely to the 





direction of motion of the machine, a shovel, inclined elevating 
year, and a pair of digging wheels geared together and provided 
with forks one operating on each side of the drill and each at an 
angle to the direction of travel of the machine. 
vember 12, 1902.) 


ELECTRICAL APPARATUS. 


22,031. The British Thomson-Houston Company, 
Limited, London. (J. A. Exssberger, Berlin.) Motor Con- 
trol. [1 Fig.| November 1, 1901.—According to this invention, 
the speed of a motor, it may be supplied with current from a 
public supply system, is controlled by varying the potential of the 
current supplied to it or to its armature within the desired 








(ees) uf 

limits by means of a generator (conveniently driven by an electro- 
inotor) caused to generate more or less potential in or counter to 
the direction of the current from the mains by known means of 
controlling its field magnetism in strength and direction of 
polarity. The field magnet of the motor may be in series with the 
armature, or connected to the mains or other source of steady 
potential. (Accepted November 12, 1902.) 


24,011. P. M. Justice, London. (C. ©. Barton, New 
York City, U.S.A.) Telephone Transmitter. [6 Figs.) 
November 26, 1901.—A form of microphonic telephone trans- 
mitter is described in this specification. The current passes 
normally through one of two conductors in contact along their 
length by means of terminals attached thereto, and through the 
other conductor is shunt from the first in quantity depending on 
the intimacy of contact between the two, so that variation in the 
said intimacy of contact produces variation in the total resistance 
between the terminals, and consequently corresponding undula- 
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tions in a current at constant potential flowing therethrough. 
Instead of using a variable pressure directly applied to the con- 
ductor contact from a diaphragm, as in most telephone trans- 
mitters, the inventor causes one of the two conductors to be made 
to slide upon the other as a result of the motion which it is 
desired shall produce current variations. The current from this 
transmitter, as from other telephonic transmitters, may be passed 
through an induction coil with the object of producing alter- 
nating currents in the secondary thereof when the current in the 
primary winding undulates. In one claim the induction coil is 
mentioned. (Accepted Noveml er 12, 1902.) 











(Accepted No- 


24,937. W. L. Davies and A. Soames, London. In- 
duction Motors. (2 Figs.) December 6, -1901.—In this poly- 
phase alternating-current induction motor there is no completed 
circuit on the induced member at starting, but when the motor is 
running at or about full speed the circuit of a winding on the 
induced member is completed. The induced member may be 
either the fixed or the rotary part, and may be made of cast or 
wrought iron or steel, so that at starting currents will be induced 
in it, and in order that the motor may work with efficiency when 


running at or about full speed, a winding of high conductivity is 
provided, whose circuit is broken at starting and completed 
when the motor has reached the required speed. This solid 
metal member may be divided at right angles to the direction of 
the induced current into two parts wholly or partially insulated 
from each other. The inventors state that they ‘ have found that 
when running at or about full speed with the high conductivity 
circuit completed there is very little heat generated in the solid 


| metal member owing to there being a very slow change of mag- 


netism in it.” (Accepted November 12, 1902.) 


the wall of the trail-tube, while the other bearing is formed by the 
hollow shaft of the actuating gear wheel, which shaft rests in a 
socket in a reinforcing tube surrounding the trail-tube, so that 
only one opening in the trail-tube is required for the introduction 
of the parts. The reinforcing tube may have a lateral tubular ex- 


tension or socket integral with the tube, and constituting the 
bearing for the shaft of the driving bevel wheel, in order to obtain 
a central arrangement of the elevating apparatus and working of 
the screw spindle in the middle plane of the carriage. (Accepted 
Noveinber 12, 1902.) 


MINING, METALLURGY, AND METAL- 
‘WORKING. 


17,172. G. Watkins, Resolven, Glamor; _ Coal- 
Boring Machines, [3 Figs.) August 2, 1902.—In this boring 
machine, suitable for use in coal-mining, a boring tool is arranged 


25,426. S. Z. de Ferranti, London. Circuit Control. | 


[5 Figs.) December 12, 1901.—This invention relates to the use 
in continuous or alternating current circuits of aluminium or like 
electrode resistance cells. There is broadly claimed: ‘In the 
control of electric circuits, the combination of electric resistances 


having the property of building up resistance under a certain 
critical voltage, and breaking down in resistance above that | 
| voltage, with switches substantially in the manner and for the 
The use of such cells is also claimed in | 


purpose described.” 
combination with an air gap for static discharge, as well as in 
safety resistances directly connected across conductors. 


closing a circuit) the cells are tray-like in shape, and decrease in 


size from the bottom to the top a set, the u pper cells coming into | 


use for the diminished current. (Accepted November 12, 1902.) 


17,994. L. G. Nilson, New York City, U.S.A. Elec- 
tric Interrupters. [2 Figs.) August 15, 1902. (Convention 
date, May 14, 1902.)—The inventor proposes to use the magnetism 


‘ i 
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of an interrupter magnet to diminish by its ‘ blowing out ” ten- 
dency the spark at the contacts of a vibrating interrupter. (Ac- 
cepted November 12, 1902.) 


GUNS AND EXPLOSIVES. 


1753. A. Reichwald, London. (/'. Krupp, Essen, Ger- 
many.) Ordnance Sights. January 22, 1902.—This inven- 
tion provides a sighting device for ordnance of that class in 
which the attachment rod is curved concentrically with the 
trunnions, the object being to enable the scale of degrees on the 
attachment to be uniform, the front sight maintaining a vertical 
position during the adjustment of the elevation, but being capable 
of following any shifting of the trunnions in their bearings. To 
this end the front-sight carrier is mounted to rotate on the gun or 
cradle about the trunnions and independently of the attachment, 


but is incapable of sliding laterally, and is eng from follow- 
ing the rotation of the trunnions by a stop device attached to some 
rigid portion of the gun-mounting. In one example the front 
sight is mounted upon a ring turning in an annular groove in the 
shoulder of the trunnion. The ring is provided with a slot, into 
which an arm projects, the latter being rigidly connected to the 
cover of the trunnion bearing, and having a sliding-piece capable 
of rotation upon the arm, and allowed a certain amount of clear- 
ance in the slot both in a vertical direction as well as in the direc- 
tion of the trunnion axis. (Accepted November 12, 1902.) 


18,072. G. Ehrhardt, Eisenach, Germany. Gun- 
Elevating Apparatus. (4 Figs.) August 16, 1902.—In this 
bearing device for the elevating screw apparatus of field and 
other guns, one bearing for the oscillating trunnions of the elevat- 


ing screw casing, and arranged inside the trail-tube, is formed in 


In one 
arrangement (a multi-contact device for use when opening and 
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upon a crosshead sliding over guides, and capable of being re- 
versed for either top or bottom boring. (Accepted November 12, 
1902.) 


| TEXTILE MACHINERY. 


26,202. R. and S. Mason and J. Slater, Ashton- 
under-Lyne. Cotton-Combing Machines. [2 /ig«.] 
December 23, 1901.—It is stated that where double combing is 
practised, in the second combing a serious “licking” of the laps 
occurs, and that this difficulty is overcome when the ‘drawing ” 






































(26.202} 


process is omitted from the first combing. According to this 


|invention the sliver-plate and draw-box of a cotton-combing 


machine are omitted, and each delivery is passed direct from the 
calendering rollers into a separate ‘‘coiler,” thedelivery passing to 
the calendering rollers immediately after the combing operation. 
(Accepted November 5, 1902.) 








Leasinc IsLanps.—The Argentine Minister of Agricul- 
ture has agreed to lease to Messrs. Roberts and Whitney, 
for a term of ten years, the islands in the estuary of 
Bahia Blanca, known as Monte, Bermejo, and Zuraito. 
Some other small islands in the estuar Delonging to the 
State are also included in the lease. The rent is fixed at 
400 dols. per annum for every 2500 square metres. The 
lessees are to bore for water; if they fail to find it, the 
contract into which they have entered is to be rescinded. 
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THE ESTIMATION OF HIGH ‘the pressure being applied by the hand-wheel 
PRESSURES. | actuating a small ram. 


Calibration of the Gauge.—-F or purposes of calibra- | 


A New Form of Deadweight Pressure Gauge for | tion it was thought advisable to determine the dif- 
the Estimation of High Pressures. | ference of areas of the two pistons to the highest 

In the provision of the equipment of the engi- | possible degree of accuracy, and to proceed on the 
neering department of the National Physical Labo-| assumption that the total load on the pistons 
ratory, it was found necessary to design a method | divided by this area was the intensity of pressure 
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of estimating fluid pressures up to a pressure of 
10 tons on the square inch with considerable accu- 
racy, for the purpose of testing hydraulic gauges, Fuy.2. 
deep-sea thermometers, and general experimental 
work, On consideration of the method to be 
adopted, the use of a single loaded piston appeared WwW 
to have several disadvantages as regards conve- 
nience of manipulation and difficulty of construc- 
tion ; in the first case on account of the magnitude 
of the balance-weights required for a piston of 
moderate diameter ; and, secondly, on account of 
the smallness of the piston required for balancing 
weights of convenient dimensions. On the other 
hand, it was not thought advisable to resort 
to the somewhat costly and complicated lever 
arrangement sometimes used for the purpose. 
Finally, the device of a direct measurement of the 
resultant pressure on two pistons of slightly dif- 
ferent diameters, symmetrically placed at the oppo- 
site ends of acylinder, was adopted, as this would | 
avoid the necessity for the use of heavy balance- | 
weights and a single piston of small diameter, and a | 
gauge on this principle was constructed in the 
engineering workshop. | 
The obvious objection to such an arrangement | 
was that although the actual force measured was 
the difference of pressure on the two pistons, the 
total frictional resistance was now the sum of the 
friction on the pistons, so that unless this could be | 
kept very small the method would not be suscep- | 
tible of considerable accuracy. This difficulty gave | at hee 
some trouble at first, but was finally overcome by | 
the use of a suitable lubricant as the fluid under | 
pressure, and by restricting the motion of the | 
pistons to arange of about 3, in. Under these 
conditions the application of the differential prin- | 
ciple has been entirely successful, with the result | 
that, with a simple form of gauge, pressures up to 
8 tons per square inch can be measured to a very | 
high degree of accuracy. 
The details and construction of the gauge are | 
shown in Fig. 2. C is the cylinder which is sup- | 
ported by three studs from the ring R of the stand. | 
The upper and lower plates D, D are connected by | 
vertical columns and carry the two pistons P, and | 
P,. The upper plate, to which is transmitted the | 
resultant pressure on the pistons, forms a support | 
forthe movable weights W, W: To eliminate fric- 
tion of the pistons as far as possible the plates and | 
pistons are given an oscillatory motion by means of | of the fluid in the cylinder. The mean of six deter- 
the handle K. minations of the diameters of the pistons gave the 
Fig. 1 shows the method of setting up the| results: 
gauge which is attached to one of Messrs. Schaffer Diameter of P, ... ar = .35121 in. 
and Budenberg’s high-pressure gauge-testing ‘sets, oe Peo 2. eed 
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The difference of area being approximately .01304 
| square inch, so that a direct load of 29.21 Ib. on the 
pistons represents a pressure of 1 ton per square 
inch in the cylinder. 

The reason for adopting this method of calibra- 
tion was that no mercury column of sufficient height 
for direct calibration was available. As a check 
on the method, the readings of the gauge were com- 
pared with those of the 50-ft. mercury column of 
the National Physical Laboratory, with the result 
that no appreciable error was detected, although 
owing to the relatively small pressures which could 
be obtained, the effect of the friction of the pistons 
was more difficult to eliminate than in the higher 

of the scale. 

In the following Table is given the result of a 
test made on a 4-ton hydraulic gauge, which will 
sufficiently indicate how the observations are taken, 
and the reductions made. 


Test of 4-Ton Bourdon Pressure Gauge. 
| 





| Dead Load on Pistons | 








Reading | in Pounds. Intensity , Correction 
of Bourdon | of Fluid (for Bourdon 
Gauge. | | | | Pressure. Gauge. 

| Rising. | Falling. Mean. | . 
tons per | tons per tons per 
square inch | } | square inch square inch 

0.50 14.10 | 14.55 14.37 | 0.49 - 0.01 
1,00 29.12 | 29.62 29.37 | 1.00 0.00 
1.50 | 4822 |) 43.82 43,52 | 1.49 - 0.01 
2.00 | 57.85 | 58.65 | 5825/ 1.99 - 0.0L 
2.50 72.55 73.25 | 72.90 | 2.49 - 0.01 
3.00 | 87.06 | 87.76 87.41 2.99 - 0.01 
3.50 101.91 | 102.71 | 102.31 8.50 0.00 
4.00 


116.01 | 116.91 | 116.46 | 3.99 - 0.01 














THE FRENCH SUBMARINES. 

Tue French Naval Department have made a 
point of surrounding with an air of very great 
mystery the construction and the trials of their 
various submarines ; we are told that even French 
naval officers are not allowed to approach any of 
these small craft if they are not appointed for 
service in them for the time being. Such being the 
case, the very great enthusiasm shown by the public, 
at the Ministry of Marine, and in Parliament for this 
class of ship appears to us more or less singular. 
No one can be much the wiser now than a few years 
back as to the services such craft would be able to 
render in actual warfare ; but notwithstanding this, 
their number has gone on increasing, their types 
have multiplied, and public subscriptions have 
been set on foot for raising funds to aid in their 
construction. The designs of the submarines which 
are being built by the French Government must 
necessarily be based upon the inventions of 
numerous private engineers, who have devoted 
their energy and enterprise to this particular sub- 
ject, and have made known the arrangements 
and the mechanism of their ships. We do not 
believe that these have been altered in any material 
way by inventions made in the French arsenals. 

The first submarine, of what we may term the 
modern type, to be built in France was the Gymnote, 
designed by M. Zédé. Her principal dimensions are : 


Length ... al cs saa 55 ft. 9 in. 
eam... ses Si rey PS 
Draught aft when afloat oe ap olig  ee 
Displacement A a 30 tons 
Engine power ..._...__...._ 55 indicated horse- 
wer. 
Speed... a8 ag es 12 knots (?) 
Complement... . ‘ns 9 men 


The second type was the Gustave Zédé, designed 
by Messrs.. Romazzotti and Maugas, French naval 
architects : 


Length ... gen a Hse 160 ft. 9 in. 
Beam... ei, oF oes o ., 10:;; 
Displacement ... ie 2 266 tons 
Complement _... Poe Si 11 men 


The material forming the hull of this submarine 
is brass, instead of steel, as in the case of the 
Gymnote; she was provided, moreover, with a 
torpedo-launching tube. 

Neither of these types, however, were satisfactory ; 
the second one was found to be of too large dimen- 
sions, and the French Ministry of Marine decided 
to invite tenders for new types. The competition 
was closed at the end of 1897; six schemes had 
been sent in, M. Romazzotti and M. Maugas 
were awarded a gold medal, and _ the naval 
authorities decided to put in hand rapidly 
the Morse, on the designs of M. Romazzotti. 
A similar award was granted M. Laubeuf, 
whose design, slightly modified subsequently, ig 
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embodied in the Narval. Awards were also 
granted for the other designs, but these, it would 
appear, led to no practical results. The Morse 
and the Narval were launched in 1901. The former 
is not able to run at any great distance from her 
base, to which she is compelled to return for a 
fresh supply of electric motive power. The Narval, 
on the other hand, is autonomous, in that she is 
fitted with a steam engine for navigation on the 
surface, and with an electric motor supplied by a 
storage battery for submarine navigation ; the 
steam engine is used also to recharge the storage 
battery. Her radius of action is therefore much 
greater than that of the Morse. The Narval can 
also navigate partly submerged, her short funnel 
and the armoured dome over the conning-tower 
being alone out of the water. It may be remarked 
here that the French Government are contemplating 
the construction not only of submarine boats, but 
also of torpedo-boats for service when only partly 
submerged, as stated. These are styled swhmersibles, 
to distinguish them from the submarine boats 
proper. 

he French Navy contains at the present time 
three submarines of the Morse type, the two latest 
being the Frangais and Algérien. Their hulls are of 
steel, instead of brass, as in the case of the Morse. 
The three have the same dimensions : 


Length ... 118 ft. 1 in. 

Beam __... » 10,, 

Draught aft e.. = 

Displacement. ... 146 tons 

Complement 9 men 

Speed Morse, 10 knots ; the 
two sister - ships, 
13 knots. 


The Morse has a radius of action of about 150 
miles on the surface, at a speed of 54 knots, and of 
174 miles at a speed of 4.9 knots. We are told 
that her optical tube gives satisfaction. But the 
time she takes in performing her evolutions, and 
the length of her radius of gyration, are found fault 
with. 

Another series of four non-autonomous sub- 
marines, of the Lutin type, were put down while 
the three referred to above were being completed. 
These four boats are on M. Maugas’s designs. The 
hulls are of steel, the French submarines being no 
longer built of brass. Their principal dimensions 
are as follow : 


Length ... 134 ft. 6 in 
Beam... D 55 Bas 
Draught aft = 
Displacement 185 tons 
Speed 12.2 knots. 


This increase in the length would not, it would 
seem, tend to facilitate the evolutions of the craft. 
Motive power is insured by a storage battery, and 
the armament consists of four torpedo holders—a 
too large number, according to some French autho- 
rities. 

The Narval type of boat is by far the most in- 
teresting, as it can act as a torpedo-boat, a swbmer- 
sible, and a submarine boat. It consists of an inner 
hull surrounded by an outer one, the latter practi- 
cally similar in shape to that of ordinary torpedo- 
boats, and the space between the two forms 
water - ballast tanks. Both the inner hull and 
the outside one are of steel. The steam engine 
is of 250 horse-power, built by Messrs. Brulé and 
Co.; it is supplied with steam from a multitubular 
boiler on the A. Seigle system, with five injection 
burners, and heated with heavy petroleum oil. 
When the steam engine drives the propeller, and 
the boat is almost completely submerged—the 
funnel and armoured dome alone being out of the 
water—the speed is said to be about 11 knots; 
under these conditions the radius of action is 253 
miles. When steaming at 8 knots the radius of 
action is 624 miles. When navigating on the sur- 
face, like an ordinary torpedo-boat, the speed is 
about 12 knots. The storage battery alee a 
radius of action under water of 25 miles at a speed 
of 8 knots, and of 70 miles at a speed of 5 knots. 
The complement is nine men, under the command 
of two officers. The armament consists of four 
torpedo-holders on the Drzewiecki system for broad- 
side firing. The principal dimensions of the Narval 
are the following :— 


Length ... 111 ft. 6 in. 
Beam... ge 
Draught aft ; S., 8, 
Displacement. ... 106 tons 


Immersion is produced by the action of the hori- 
zontal rudders and with the help of the water ballast 


hulls. The introduction of water in this space 
takes, however, a rather long time—about twenty 
minutes—owing to the buoyancy of the boat when 
afloat, and this forms one of the great faults 
found with the Narval. It is found also to be 
an expensive type of boat to build; the cost is 
about 800,000 francs (32,000/.). Notwithstanding 
this, four submarines of the same type were put 
down shortly after the completion of the Narval, and 
eight others will soon be ready for service. The 
Siréne is the prototype of the four boats in ques- 
tion ; they have slightly less beam than the Narval 

and contain some improvements to lessen the time 
taken for immersion. 

The French Admiralty is still feeling its way, 
and has not yet been able to build a final and 
fully satisfactory type of submarine; the sub- 
mersible type is not generally approved of, seeing 
that eight submarines of the non - autonomous 
class and on new designs have been provided for 
in the Budget for 1901. This raises to twenty the 
number of these saine boats, of the Lynx class, in 
course of construction, the principal dimensions of 
which are the following :— 


Length ... 77 ft. lin. 

Beam... Ag Be 

Draught ... «AE pe 

8 a 8 knots 
omplement ... 1 officer and 4 men 

Cost ~~ . 366,000 fr. (14,6407. ) 


It would appear rather hazardous to build simul- 
taneously twenty units of a practically new kind of 
boat ; many experts, in fact, though they be in 
favour of submarines, disapprove entirely the. haste 
shown in laying down so en a number of boats 
that have never been fully experimented upon. 

Besides these, three other new types are also in 
hand. The first type is being constructed at Cher- 
bourg on the designs of M. Romazzotti ; this will 
cost 500,000 francs (20,000/.). The second type, 
designed by M. Maugas, is being built at Roche- 
fort; its cost is 780,000 francs (31,200/.). The 
third type has been designed by M. Bertin, the 
Chief Constructor to the French Navy, and is in 
course of construction at Toulon ; the cost will be 
924,000 francs (36,9601. ). 

The Espadon, a sister-ship of the Narval, has 
recently completed her trials, during which she 
ran from Cherbourg to Havre, in very bad weather, 
both afloat and submerged. It is stated that at 
one time she remained submerged for 12 hours and 
4 minutes, and was compelled to come to the sur- 
face for recharging her storage battery and renew- 
ing her supply of compressed air. The speed under 
water was eight knots for 350 revolutions of the 
propeller. The time taken for submersion was six 
minutes only, instead of 20 minutes as in the 
case of the Narval. The trials of the Triton, another 
boat of the same class, consisted in her submersion 
for two hours, off the Cherbourg breakwater ; she 
then ran to the Héve point, recharging her accu- 
mulators the while, the steam engine running at 
250 revolutions. The total run was 72 miles. The 
return journey to Cherbourg was effected on the 
surface in very bad weather ; all ports were closed 
and the temperature inside the boat reached 
55 deg. Cent. The Farfadet, of the Lutin class, 
remained submerged for one hour and a half; she 
takes six and a half minutes for complete sub- 
mersion. 

It will be remembered that during the last jour- 
ney of the Czar to France the programme included 
a display at Dunkirk of three submarine boats 
from Cherbourg. This display did not take place, 
and the public were informed that, ‘‘ owing to the 
heavy seas that were running at the time, the sub- 
marine boat manwuvres had been countermanded.” 
This was evidently a very bad excuse to give. The 
real reason was that the arrival of the Czar 
had been delayed; this led to a modification 
of the programme, and the authorities forgot 
to inform the submarines, who kept their stations 
awaiting orders which never came. The three 
submarines in question were the Algérien, the 
Morse, and the Narval. At that time the latter 
had already made a trial trip between Cherbourg 
and St. Malo, and the Morse had been from 
Cherbourg to Havre. The Algérien, however, had 
not yet completed her trials. On the crossing to 
Dunkirk the Narval called at Fécamp and Boulogne; 
the Morse and Algérien called at Fécamp and 
Calais. On the return trip the Narval called at 
Calais, Dieppe, and Havre, and the two others at 
Boulogne, Dieppe, and Havre. As already stated, 


own steam engine ; she, however, uses some of her 
electric power when navigating on the surface, for 
working a number of her pumps, ventilators, etc., 
and it had been decided to recharge her accumu- 
lators at the ports of call, as was the case for the 
two other boats, in order to afford the men some 
rest. The experiment was interesting, in that it 
showed the facility with which the accumulators 
can be recharged from various points on the coast ; 
it proved also, however, that this eventuality had 
not been considered fully enough in the arrange- 
ment of the batteries, and in their voltage compared 
with the voltage of the electric plant available at the 
various points of call. This meant a great loss of 
time, which might lead to serious consequences in 
actual warfare. The submarines were accompanied 
by convoy ships, who were to come to their 
assistance in case of necessity, and also to speak all 
passing craft in order to prevent collisions. The 
submarines, however, entered all the harbours 
without the aid of the convoys, and manceuvred 
satisfactorily throughout. Advantage was also 
taken of the journey to Dunkirk and back to ascer- 
tain whether this class of boat can readily be towed, 
as in the case of non-autonomous submarines 
of the Morse and Algérien type it would be most 
important to bring them as near as possible to the 
scene of operations without their being compelled 
to use any current from their accumulator supply. 
It was found that towage is possible in ordinary calm 
weather, but that in a rough sea the difficulties are 
similar to those met with in the towing of any other 
craft. As arule, from Cherbourg to Cape Gris-Nez 
the sea was very rough, and at each wave the 
domes of the boats when navigating on the surface 
were covered by about 10 ins. of water. The 
ventilators just managed to act, and it was 
possible to navigate without closing down all the 
ports. Navigation with all openings closed is most 
wearying for the men. Under even the best circum- 
stances service on the submarines is a very trying 
one; the men are cramped up in a narrow 
space where they can hardly move. This may 
render a double number of submarines necessary 
in order to insure a continuous service, and may 
partly explain the haste with which the French 
Navy are building this class of boat. The Narval, 
though higher in the water than the Morse and the 
Algérien, keeps the open sea with difficulty, and 
would frequently have to rely on the look-out man 
on board the convoy to discover the enemy. 

In the course of manceuvres which took place off 
Cherbourg in the commencement of last year, the 
Amiral Tréhouart steamed out of Brest to simulate 
an attack on Cherbourg. The sea being rough, the 
torpedo boats forming the mobile defence of St. 
Servan were not able to leave the roadstead. The 
Cherbourg submarines, however, had got rapidly 
under weigh ; they took up positions off the Cape de 
la Hague, in the Sainte-Anne Bay and in the West 
Pass, and discharged their torpedoes accurately 
against the Amiral Tréhouart. On the following 
day, the Bouvines, Amiral Tréhouart, and Cassini 
made a combined attack on Cherbourg. The 
harbour was defended by the submersible boats 
and submarines Narval, Espadon, Triton, Frangais, 
and Morse. We have not been able to ascertain 
the exact problem set for solution, but believe that 
the enemy’s squadron, approaching from the east 
and the west, was to steam off the breakwater and 
bombard the Arsenal. At the right moment, the 
Morse and Narval started for the Cape de la 
Hague, the Triton and Espadon took up a posi- 
tion off Cape Levi, and the Frangais was stationed 
north of the breakwater. The action took 
place in the afternoon; the Espadon and Triton 
were contemplating a combined attack on the 
Amiral Tréhouart, when an incident occurred 
which placed one of the submarines in a difficu’t 
position. The Triton was going to launch a torpedo 
against the battleship, when a fishing-smack crossed 
her field of fire. She came on the surface, was 
discovered, and shelled by the battleship. On the 
other hand, however, the Espadon torpedoed the 
Amiral Tréhouart. The Narval failed to be effec- 
tive in her attempts; but the Morse would have 
wrecked the Cassini had the latter not escaped, 
thanks to her speed ; in escaping from the Morse, 
however, she ran near the Francais and was tor- 
pedoed. In July last Vice-Admiral Fournier ordered 
manoeuvres to be carried out between Cherbourg 
and Brest. The submarines got under weigh at a 
moment’s notice, and journeyed to Brest, con- 
voyed by torpedo-boat No. 60, which burns liquid 
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little help in the case of an accident to the sub- 
marines. The Narval remained at Cherbourg to 
make good a defect in her piping. The Espadon, 
Triton, Sirene, and Silure alone took part in the 
manceuvres. They left at a late hour in order 
to take advantage of the current which runs 
from the Cape de la Hague to beyond Guernsey. 
The weather became rough in the course of the 
night ; the submarines were swept by heavy seas, 
and were compelled to take shelter in the small 
harbour of Perros Guirec, to rest the men, who were 
worn out with fatigue. The next day they endea- 
voured to leave, but were compelled to return in 
front of a great swell. They resumed their journey 
on the day following, and after calling at Bert- 
heaume Bay, they reached Lauberlach Bay, at the 
end of the Brest roadstead, without being seen. 
It should be remarked, however, that no look-out 
had been kept to ascertain their arrival. Various 
experiments were carried out in the Brest road- 
stead. Torpedo-boat 60 endeavoured to fire on the 
periscope of one of the submarines, but before a 
quick-firing gun could be aimed at it, it had dis- 
appeared, and was seen some distance away, on the 
other side of the torpedo-boat. On the return 
journey the flotilla covered in one day the 200 miles 
which separate Brest from Cherbourg, the weather 
being particularly fine. In September, 1902, man- 
ceuvres were carried out off Cherbourg, in which 
six submarines and various coast-defence ships took 
part. On this occasion the Morse succeeded in 
coming to the surface unobserved at about 600 
eo distance from the Valmy, although a sharp 
ook-out was kept on board the latter ship. The 
battleships altered their tactics and shifted their 
helm constantly, thus rendering the task much more 
difficult for the submarines. ‘The latter kept gene- 
rally at a depth of 20 ft., and reconnoitred by means 
of their periscope, without much success. The Fran- 
cais. located a battleship by the eddy of the latter’s 
propeller, and torpedoed her at a venture from the 
depth of 20 ft., and managed to strike her. The sub- 
marine then plunged to a depth of 56ft., passed under 
the battleship, and torpedoed her on the other side. 
She then came to the surface. Fortunately, it so hap- 
pened that the battleship in question belonged to 
the enemy’s fleet ; it might have been otherwise ! 
During the following manceuvres the coast-defence 
ships were to run the blockade of Cherbourg har- 
bour, the entrance being kept by submarines. The 
latter were therefore on the defensive, a more 
favourable position, but one that may not occur 
frequently, and could not last any length of time. 
However, the Espadon twice torpedoed the 
Valmy and Jemmapes; the Triton also torpedoed 
the Jemmapes, and the Algérien torpedoed the 
Bouvines. These manceuvres were effected in 
a heavy sea and rainy weather, which ren- 
dered the submarines still more invisible. They 
were submerged the whole time, and this laid 
a very heavy strain on the men. An amusing 
trick practised by the crew of submarine boats to 
deceive the battleships is to weight a number of 
bottles and let them float, the neck only appear- 
ing out of the water; these have exactly the 
appearance of the end of a periscope when it 
protrudes at the surface for the taking of observa- 
tions. 

Later manceuvres have confirmed the results 
obtained in those we have briefly described. These 
results have shown that the French submarines 
are likely to be of service in actual warfare, 
although they may be defective in some of their 
details. A final type has not yet been decided 
upon, bué nevertheless the arsenals are in full 
work upon this kind of craft, and this haste is very 
generally complained of in France. Previous to the 
naval programme of 1900, mentioned in one of our 
preceding issues (see ENGINEERING, vol. lxxiv., 
page 713), there were twelve submarines in the 
French Navy. The Budget for 1901 provided for 
eight more, but this number was carried to twenty. 
No further submarines of a new type were put in 
hand in 1902, but three improved (or modified) 
types were designed. In the course of the present 
year twenty-six are to be built, and a greater 
number still in 1904. We are told that in 1902 
the increase in outlay for personnel only, due to 
the submarines, reached a total of 850,000 francs 
(34,0001.). Special berths are to be provided for 
submarines at various points of call along the coast 
—probably at Dunkirk, Boulogne, Cherbourg, 
Brest, Lorient, Oran, Algiers, Biserta, Corsica, 
Villefranche, Port-Vendres—with electric generat- 
ing stations for recharging the accumulators. 


A proof that the French Admiralty is still far from 
having decided upona final design is afforded by the 
constant alterations that are made in many details 
while the boats are in course of construction, and 
by the different types which are laid down before 
the previous ones have been experimented upon. 
Further, some naval experts advocate submarines, 
or, rather, submersible boats, of 300 tons—the 
twenty now in course of completion are of 68 tons 
only—owing to the fact that the smaller ones are 
absolutely uninhabitable. Others advocate sub- 
marines of 10 tons only, to be transported on board 
battleships to the scene of an action. These 
would be provided with accumulators to work 
14-horse-power motors, and their cost is estimated 
at 65,000 francs (2600I.), not counting the accu- 
mulators. 

The present Minister of Marine has delayed the 
construction of several new types until those com- 
pleted and in course of completion have shown 
their value or their defects; and his decision is 
generally approved of. 








THE VIBRATION OF STEAMSHIPS. 


By Rear-Admiral Gzorce W. Metvittz, Engineer- 
in-Chief of the United States Navy. 
(Continued from page 5.) 

CoMPARISON OF RELATIVE IMPORTANCE OF THE 
Forces AND OF THE MoMENTS OF DIFFERENT 
PERIODS. 

On second thought I have relegated the full dis- 

cussion of this question of the supply and absorp- 

tion of energy to Appendix I. f simply insert 

a here to make the principal result intel- 

igible. 

I suppose only one period of vibration present at 
one time, as the problem becomes immensely com- 
plicated on any other supposition. 

As the engine revolves, it supplies a definite 
amount of energy to the vibrating ship. How 
much is communicated per vibration will depend 
not only on the intensity of the unbalanced force or 
moment, but on the response of the ship—that is, 
the linear response to a force, or the angular 
response to a moment. Thus there are three 
elements controlling the rate of communication of 
energy per minute: First, the magnitude of the 
unbalanced force, or moment; second, the fre- 
quency of vibration ; third, the amplitude, linear 
or angular, of the vibration at the point where the 
force or moment is applied. To take a homely 
parallel—-a man pumping water will draw more— 
first, the larger the pump, that is, the greater force 
he has to apply ; second, the faster he pumps ; 
third, the longer the stroke he makes. 

To obtain definite numerical values, let us sup- 
pose the ship to have a nodal vibration. The linear 
response will be greatest about midway between 
the nodes ; and therefore a force, if acting there, 
would produce more effect than if —_— nearer a 
node. On the other hand, a couple applied at a 
node would be most effective, as the angular re- 
sponse is greatest there. For the sake of fair 
comparison of the various periods, I suppose the 
forces applied between the nodes and the couples 
at the nodes, though this cannot be effected by one 
and the same engine. 

The particular supposition as to the number 

of nodes for the various periods is :— 


Period ... as Hibs ast ice FOS! 
Number of nodes ; 2.3 4,5 


This is strongly suggested by considerations in 
Appendix I. as a condition which may exist, though 
Berling’s observations seem to indicate that, for 
shorter vibrations than those with two nodes, the 
mode of vibration becomes very complex, and 
cannot be compared to the nodal vibration of a thin 
rod. The theory I bring forward does not, how- 
ever, depend on one special set of suppositions. 
Other assumptions, while changing somewhat the 
numerical values deduced, would not affect the con- 
clusions drawn. 

The engine supplying energy each vibration, if 
there were no cause of absorption of energy, we see 
that the ship would rapidly become more and more 
violently agitated till it was ruptured, however 
small the rate of communication of energy was. We 
may, in fact, compare the ship to a reservoir 
supplied by a stream. If there is no outlet, how- 
ever small the stream, the reservoir will be filled. 
The rise of water-level will only cease when the 


fore essentially wrong to substitute an approximate 
expression for F, equation (1)—as has so often been 
done—however close the approximation is, until we 
examine sufficiently the whole question of transfer 
of energy. 

In Appendix I., I examine the effects of three 
laws of resistance, all of which are probably present ; 
but I think there can be little doubt that the 
predominant factor is a resistance varying as the 
square of the velocity. 

We must now settle what we are going to count 
as vibrations of equal importance. A first-period 
vibration of 1-in. amplitude and a second-period 
vibration of }-in. amplitude would give the same 
force at the end of the travel—that is, the same 
maximum force. But as the latter is applied twice 
as often, it would be much more disturbing than the 
former to anyoue submitted to them. ery pro- 
bably, for equal annoyance the force of second 
period would have to be reduced to not greater than 
one-half the intensity of that of first period. In 
other words, 


Force x frequency = constant, 


is, approximately, the measure of equally annoying 
vibrations. 

This is the supposition I have made for all periods, 
and [ will show that Mallock’s careful experiments, 
given in his Board of Trade Report, seem to bear 
it out. 

I show, then, on the foregoing suppositions, in 
one column of Table B, the forces which would 
produce vibrations of equal importance for the 
various periods. In the next column the same 
comparison is made for the moments. The two 
columns have no relation to one another : 


TABLE B.—Ratio of Forces and Moments of Equal 














Importance. 
Resistance a 
acai Second Power of Velocity. Coefficients of 
baie Equation (1). 
Forces. | Moments. 
Se e 1 1 1 
Second .. es 0625 -0415 -2540 
Fourth .. re 0039 -C020 -0041 
Sixth .. i .00077 | 00031 00007 
! 








TeacHine or Tasie B. 


The intensity of the forces and moments of the 
various periods which arise in any engine will, of 
course, depend on the arrangement of cranks and 
other points in the design. But we see how liable 
we are to get a response of second period if the 
circumstances are favourable. Hence, whether 
we take the smallest or largest value of the 
first period moment in Table A, we at once see 
that, in the Yarrow -Schlick-Tweedy system, 
the moment balanced is of far less importance 
than the second-period moment, which cannot be 
balanced. 

Such are the figures deducible on the assumptions 
I have fully stated. To those who have not care- 
fully studied the question, it will at first appear 
incredible that the moments of first and second 
period, which, under equal circumstances, are of 
equal importance, are in a proportion in any way 
approaching 24 to 1, as Table B shows. We 
cannot escape from the conclusion that the latter 
are of first-class importance by supposing a 
more favourable law of resistance. Even with 
a resistance varying according to the first power 
of the velocity—a law much more potent in 
damping out higher periods than we can _pos- 
sibly suppose—the ratio of first to second period 
moments of equal importance is 6 to 1 (Appen- 
dix I.). Even here, then, for equally favourable 
conditions, the second period would be far the more 
annoying. 

Further, I maintain that my conclusions are 
borne out by the facts, and that the higher period 
vibrations are far the more objectionable. This I 
am about to enforce. 

Table B indicates a similar conclusion as to 
fourth-period vibrations ; and the frequent occur- 
rence of these bears strong testimony to the truth 
of the whole deductions. Yor were the coefficients 
under the headings of ‘‘ Forces” and ‘‘ Moments” 
much too small, we would conclude that those of 
fourth period would never appear. Even sixth 
riod, with a favourable arrangement of cranks, 
as a chance of putting in an appearance ; and it, no 
doubt, composes part of the general tremors of the 
ship, which are so irritating, though these may be 








rates of inflow and outflow are equal, It is there- 


due to jars, or, as Macalpine and Flood pointed 
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out in 1894* to the resistance not following the! look back on the many pallograms that have been | 
simple harmonic law. 


' the strong evidence these bear to the prominence | 
of the shorter period vibrations. 
Let us build up a few pallograms. 


Evipence or HicHer-PERI0op VIBRATIONS. 
Let us now discuss the evidence of the existence | 
of these higher-period vibrations. 


published in the last few years, andhe will appreciate | s = } 


In Fig. 10, for the second-period vibration, 
in. 

In Fig. 11, for the second-period vibration, 
s=}in 


If, now, to Fig. 10 we add a fourth period vibra- 


When we speak of a vibration of a special period, | tion of jy in., starting with a maximum upward 


Within the last year I have obtained convincing | we mean always a simple harmonic vibration, repre- | displacement, we get Fig. 12. Comparing it with 


proof from various sources that the Deutschland | sented by a sine curve such as Fig. 7. 
vibrates very severely. One of these reports comes 
to me from a trained engineer, who is thoroughly | vibration, we have the well-known formula for the | 
versed in this subject, and he assures me that both | force in pounds 
the horizontal and vertical vibrations are of shorter | 
period than the first, though he could not observe | 
which period it was. He said it seemed to him, | 


wa 
mor 
F= : 
g 


(2) 


| Fig. 10, the crests are just a little sharper, and the 
If m, in pounds, is the mass submitted to this | hollows slightly notched upward at the bottom. 


If the maximum displacements of the first period 


do not occur at the same instant as those of shorter 
| period, we get an unsymmetrical pallogram, and a 
great variety of forms 
give only two examples : 


resent themselves. To 
n Fig. 8 shift curve B to 


from the irregularity of the vibrations, that several | Where © is the angular velocity, r the amplitude, | the right by one-eighth of its period, and we get 


periods were present at once. ‘ 
H.M.S. Good Hope, which was at first reported | of gravity. 
to be so satisfactorily balanced on the Yarrow- 


_24rn 
Schlick-Tweedy system, we are now informedt is 3, 


60 


w 


Fug.7 Fig.10. 











s-iuch | 
7 = 000per minute 
mi - 192 





1 period 2™4 period 
s-1 5 
m= 100 200 
tn - 192 .284 
A period §=B 2™ perwod 
Fw. 9. 








st a ond 4 
1** perwod cM period yee iii 
S.=.2 is a 7 25 
m = 100 200 1700 =. 200 
yp = 142 284 2 142 





q 


Force x 7 z 


frequency 


726 € 


Force x frequency 1 to 4 (1626 0) 
to have a special vibration trial. ~ or, going at | Where » is the number of vibrations per minute. | 
full speed, her bridge is said to vibrate so much as | Putting s in inches for the stroke in equation (2), 
to put her compasses out. But to come to more | we get 
definite data. , ate | F=m (75, ud F Ad ——__ = 1,42 x 10-5 x mn?s (3) | 
Berling, in his paper, gives a careful account of 60 2 x 12 x 32.2 
the comparative measurements already referred to,! If in Fig. 7 we suppose x = 100 per minute, and | 
which were carried out under his superintendence. s = lin., we get from equation (3) the force per | 
Further discussion of the results and much addi- | pound. 
tional information regarding the ships is found in | = 1,42 x 10-5 x 1002 x 1 = .142 
the papers of Mohr and von Jaski. tales catia . sievcndinaiegiatnacy: 
sqdeting explains fully the methods of experiment, | hat i, a. person weighing 160 Ib, standing on 
F ; 8 : gern smaer ad deck vibrating vertically thus would experience a 


His | 
discussion of them is exceedingly interesting and |... : 04: “ey We on 
valuable, and is illustrated by ten elaborate plates, | noe vay - porn re er. ene yy io 
which must have cost immense labour. I have 197 3 }h. when at nw hi host, one apr sitedaes 
taken pains to indicate when I am drawing on his | and 160 + 22.7 = 182 7 lb. t NE eR mA 
work, but for much of the following comment I| mis would be quite an inponens siteiaihsae ainda 
must accept full responsibility. In only one point “Ty all that re ei I take this vibration, n = 100 
of importance have I formed a different opinion cued ¢- an 1.'an the unit. . The wales aha ten ent. 
from him. ‘fully borne in mind. 
INTERPRETATION OF PALLOGRAMS. | Now, to the vibration in Fig. 7, let us add one 

But before figuring any of these pallograms, let | °f200per minute. Take s = 3 in., and make both 
me digress for a moment on the correct interpreta- | ae ra Ori . ee ment a 
tion ofa pallogram. It is essential that this should | and Fig. 9 the pti teed ‘brati flea i ie ei 
I ly understood. Afterward, 1 Mg. , ate 
pth asec Sus me es zie = any One| “Note that the value of s for first period is given 
by the vertical distance between the two maxima 
C and D, not by the total travel, 


* See ENGINEERING, vol. lviii., 
+ Naval and Military Record, 


ag 83. 
July 31, 1902, page 1. 


| or half-stroke, in feet, and g = 32.2, the intensity | Fig, 13. 


If B (Fig. 8) is shifted to the right one-quarter of 


| its own period, we get Fig. 14. In both these cases 
| the downward movement differs from the upward. 


Fig.13. 





Ss - q . 
Tr = 100 300 
hi = M2 142 
Force x 7 to 3 
frequency 26 F 


If we combine the first period with one or more 
odd periods, we get a pallogram which is sym- 
metrical about the base line. Thus in Fig. 15 we 
have first and third period combined, the maximum 
displacements up and down corresponding, and the 


| downward and upward movement being the same. 


That is, if we rotated the resultant pallogram about 
the base line, we would reproduce the same figure 
with the crests moved along to the right by half the 
fundamental period. 

I need not further multiply illustrations, but 
those given should be carefully studied. 

Let us see what they teach. 

At the side of each of the figures I have noted 
the values of F/m and force by frequency, by which 
product the relative importance of the various 
periods is to be gauged. 

We see, then, that unless force by frequency for 
the short-period vibration is relatively very large, 
as in Figs. 9, 12, 13, and 14, the number of crests 
will correspond to the fundamental vibration. In 
Fig. 15, where the ratio of force by frequency is 3, 
the short period cannot nearly produce crests, only 


| sharpening those of the fundamental vibration, 
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been as high as 23 per cent. ; last year it was 21.6 per 
cent. The Tyne contributed the largest proportion of 
the total foreign tonnage—65,431 tons ; but the Tees 
for its total had a larger proportion—33,027 tons, or 
30 per cent. of their output, being for foreign flags. 
or many years no sailing ships have been built on 
the North-East Coast, and this year is no exception to 
the rule. It is true that 3063 tons of shipping had 
no propelling machinery; but this was made up 
entirely of barges and similar craft. There were thus 
761,726 tons of steamers to provide with machinery ; 
and, in addition, engines and boilers were constructed 
in the district for several ships constructed elsewhere— 
notably, for about twenty vessels built on the Continent. 
Engines for 92,210 indicated horse-power were con- 
structed on the North-East Coast for vessels which 
were not constructed there. The total machinery for 
the district amounted to 554,613 indicated horse-power, 
leaving 462,403 indicated horse-power of engines for 
the Tyne steamers; so that the ratio of power to 
tonnage is only 0.69, as compared with 0.69 horse- 
power per ton in 1901. If warships were excluded 
from this calculation, the proportion would be still 
further reduced. This indicates generally the type of 
work—cargo steamers averaging between 3000 and 
5000 tons—for which the district is noted. Of this 
type over 100 were constructed, or about one-half the 
number of sea-going ships, most of the others being 
smaller. These vessels, carrying about 7000 tons, are 
usually fitted with machinery of about 2000 horse- 
power ; sometimes, indeed, of only 1600 indicated horse- 
power, so that the proportion in their case is only about 
0.3 indicated horse-power per gross register ton. 
Dealing with the returns from the individual firms, 
we may take first those constructing machinery. In 


Taste VI.—Production of Marine Engines on the 
North-East Coast. 


| 








| 
1902. | 1901. 1900. 1899. 
Name of Firm. a ee 
LH.-P. 1.H.-P. La-P. | £8. P. 

North-Eastern Company, 

Limited, Wallsend, and 

Sunderland --| 91,023 86,036 81,910 83,375 
Richardsons, Westgarth, 

and Co., Limited, Mid- 

dlesbrough, Sunder- 

land, and Hartlepool..) 80,550 120,150 _ _ 
Wallsend Slipway and 

Engineering Co., Ltd.) 69,150t 46,650 51,750 67,600 
Hawthorn, Leslie, and 

Co., Limited, New-/ 

castle,* .. ..| 65,000 59,500 39,200 56,300 
G. Clark, Limited, Sun-) 

derland .. ..| 41,000 48,700 33,000 42,810 
Blair and Co., Limited 

Stockton nt ..| 34,150 62,000 48,650 52,700 
J. Dickinson and Sons, 

Limited, Sunderland..| 31,030 31,044 41,622 29,004 
Wigham Richardson and} 

Co., Limited, New-) 

castle’ .. =... —..| 26,900 20,200 —-20,100 15,900 
Central Marine Engine 

Works, West Hartlepool) 25,400 47,700 46,600 =. 44,650 
W. Doxford and Sons, 

Limited, Sunderland* | 19,650 = 19,450 18,500 20,870 
Palmer's Company, Jar- } 

row-on-Tyne* .. | 16,000 39,050 32,700 43,300 
The Parsons Marine; 

Steam Turbine Com-| 

pany, Ltd., Wallsend) 15,500 _ 
J. Readhead and Sons,| 

South Shields* ‘ 14,350 12,300 11,550 13,700 
MacColl and  Pollock.| 

Sunderland. .-| 7,530 10,000 6,950 5,960 
. P. Rennoldson and 

Sons, South Shields*..| 5,525 3,337 3,615 7,834 
G. T. Grey, South Shields 3,865 4,374 2,415 5,420 
Shields EngineeringCom- 

pany, Limited, North 

hields .. : --| 3,195 1,950 _ - 
Hepple and Co., South 

Shields*. . ‘i ..| 1,000 1,050 _ — 
J. 8S. Vaux and Co., 

Limited, Sunderland..| 2,60 1,050 -- _ 
Tweedy Brothers, North 

Shields .. va - 185 720 530 — 
Hedley and Boyd, North 

Shields .. “4 ..| 1,200 540 _ — 
Baird Brothers, North 

Shields .. 5% o% 160 — — _ 


| 


* These firms also build the hulls. 
+ Includes electric machinery. 


Table VI. there is given a list of the firms, with the 
total power of the engines they built during the past 
four years. The first firm on the list—the North- 
Eastern Marine Engineering Company, Limited—have 
works at Wallsend and Sunderland, and the total out- 
put was 91,023 indicated horse-power, the greatest 
aggregate yet reached by this company. This includes 
eight sets of machinery for ships built for the most 
part in Belgium and Holland, and the fitting of 
new boilers and triple-compounding the machinery of 
old vessels to the extent of 5178 indicated horse-power. 
In all 56 new ships had machinery from the firm, 
ranging from 3750 to 320 indicated horse-power. 
Messrs. Richardsons, Westgarth, and Co. come next 
on the list, their total output being 80,550 indicated 
horse-power, exclusive of ships supplied with boilers 
only, the power of which reached 13,800. This engine 
work was carried out at the three establishments of 


the company, situated respectively at Middlesbrough, 
Sunderland, and Hartlepool. Forty-four steamers 


had their machinery from the company, the powers | 


ranging from 3500 to 700 indicated horse-power. It 
will be seen that this total is much less than that of the 
previous year, when the combination was formed. 

The Wallsend Slipway and Engineering Company, 
although they come third on the list, have nevertheless 
produced machinery of greater aggregate power than 
that turned out by any other single establishment 
in the Kingdom during 1902, their total bein 
69,150 tons, which is well over the average o 
the past five years—60,650 indicated horse-power. 
Seven of the ships they engined were built Sir 
W. G. Armstrong, Whitworth, and Co., and five 
by Messrs. Swan and Hunter, the powers ranging 
from 12,500 downwards. They include the machinery 
of the 12,500 indicated horse-power cruiser Chal- 
lenger, built at Chatham Dockyard. In addition 
nine vessels were provided with new boilers, and 
fifteen others were supplied with oil- burning in- 
stallations, bringing the total thus fitted g Beg 
company to about 100. Messrs. Hawthorn, lie, 
and Co. supplied machinery to five twin- screw 
steamers, ranging from 22,000 to 5500 indicated 
horse-power ; two of these were armoured cruisers of 
the County class—-the Lancaster, built at Elswick, 
and the Cornwall, built at Pembroke Dockyard. In 
addition the firm supplied new boilers to the twin- 
screw steamer Cambridge, of the Great Eastern Rail- 
way Company’s North Sea fleet, and boilers for the 
turbine-driven torpedo-boat destroyer Velox, while at 
the Forth Bank Works thirty locomotives were con- 
structed. The output is considerably above the average. 
George Clark; Limited, of Sunderland, include in their 
list machinery of twenty-two ships, with a collective 
nape of 41,000, which is 7700 indicated horse-power 
ess than the exceptionally high total of a year ago. 
Messrs. Blair and Co., Limited, of Stockton-on-Tees, 
only include vessels which have had their trial trips 
during the year—a very good arrangement; and 
these last year numbered 23, with machinery of 34,150 
indicated horse-power—-a total which is smaller than 
in the four preceding years. Three ships built in Hol- 
land are included in the total, which is entirely made 
up of triple-expansion engines. Messrs. John Dickin- 
son and Sons, Limited, of Sunderland, make up the 
total given in the Table, which is about an average, 
by 17 new steamers and one old vessel, while ten extra 
boilers have also been constructed. Messrs. Wigham- 
Richardson and Co. fitted engines to the 12 steamers 
they built, the total being 26,900 indicated horse- 
power, which is considerably above the average as re- 
corded in the Table. 

The total output of the Central Marine Engineering 
Works at West Hartlepool is 18 sets of machinery (two 
of the steamers being fitted with twin-screw engines) of 
an aggregate indicated horse-power of 25,400, as com- 
pa with 29 sets of 47,700 indicated horse-power 
in 1901. The whole of the machinery turned out was of 
the triple-expansion type, but four of the sets were 
viiated for working on four cranks, and are balanced 
on the Yarrow, Schlick, and Tweedy system. In the 
boiler department there were 37 boilers built for the 
above-named engines, and 10 for renewals in old 
steamers, &c., making 47 boilers in all. 

The engines made by Messrs. Doxford total about 
the same power as in the preceding three years. They 
were for the 1] ships constructed by them. This 
also applies to the case of the Palmer Company, who 
built six steamers. The decrease in the power of ma- 
chinery constructed by them is largely due to the fact 
that this year their return consists entirely of merchant 
steamers, with no high power torpedo-boat destroyers. 

The Parsons Marine Steam Turbine Company, 
Limited, appears this year for the first time in our 
Table with Ear sets of turbine machinery, fitted to 
vessels launched during the year. These are H.M. 
torpedo-boat destroyer Velox, which is returned at 
8000 horse-power and 33 knots speed; the Queen 
Victoria, a Clyde passenger steamer ; and two yachts. 
The company have completed a fifth set for a yacht 
building at Leith, but not yet launched, and therefore 
not reckoned in our totals. They have also on hand tur- 
bine machinery for two channel steamers; for a torpedo- 
boat destroyer and for a third-class cruiser. Messrs. 
J. Readhead and Son completed machinery for the eight 
ships built by them. The total of 7530 indicated 
horse-power returned by Messrs. MacColl and Pollock, 
Sunderland, was made up of 29 sets, with 29 boilers, 
while on hand they have 17 sets of machinery for 
15 vessels of about 5500 indicated horse-power ; the 
totals are givenin the Table. Of the other engineering 
firms who do not themselves build the ships, Mr. G. T. 
Grey’s return includes four screw tugs, four trawlers, 
a passenger tender, and a barge. The Shield Company’s 
list includes 12 fishing boats of 9 to 104 knots s ; 
five of which were not built on the North-East t. 
Messrs. Vaux engined three ships, and Messrs. Baird 
Brothers one. 

Tue TYNE. 
There are 17 firms making returns from the Tyne, 








and the total number of ships launched was 140, 





|as compared with 121 in 1901, the total tonnage 
‘having increased proportionately from 306,071 to 


322,136 tons, equal to 5} per cent. This total is. the 
highest ever attained on the Northumberland River, 
but in the past five years the variations have been 
confined to about 19,000 tons, although prior to that 
there were pretty severe fluctuations between 150,000 
tons in 1893 and double that tonnage in 1898. The 
chief characteristic of the Tyne tonnage has not altered 
much ; there is, perhaps, less naval work included this 
year than in several preceding years, and one or two 
of the firms have made a more successful bid for some 
of the North Sea fishing craft, so that an increased 
number of vessels under 500 tons are this year in- 
cluded. vn 4 of the vessels are under 500 tons, as 
compared with 43 in the previous year. In 1902 there 
were three vessels over 10,000 tons, including the im- 
mense floating dock built for Bermuda (see ENGINEER- 
ING, vol. Ixxiii., pages 212, 572, and 789). The other 
two vessels were the Carpathia, of 14,259 tons, and 
the Hanoverian, of 11,959 tons. Two other vessels 
were between 8000 and 10,000 tons, one of them a 
merchantman, and the other H.M.S. Lancaster. Five 
vessels were between 6000 and 8000 tons, so that in all 
there were ten vessels over 6000 tons, as compared 
with nine in 1901, and 13, 17, and 12 in the three pre- 
ceding years. Between 5000 and 6000 tons there were 
three, as compared with seven; between 4000 and 
5000 tons, 12, as compared with 14; between 3000 and 
4000 tons, 25 as against 22; between 2000 and 3000 
tons, 15 as against six; between 1000 and 2000, 12 
as against 14; and between 500 and 1000, three as 
against five. It will thus be seen that there were 
fewer large ships, but more between 2000 and 4000 
tons, than in preceding years. The foreign tonnage 
has decreased considerably—from 74,553 to 65,431, 
the proportion being thus 20.4, as compared with 
24.4 in 1901, 40.5 in 1900, 29.1 in 1899, 38.85 in 1898: 
and in 1896 it was as high as 47.2. Austria-Hungary 
has this year been the Tyne’s best foreign customer, hav- 
ing taken 27,167 tons, as compared with 17,610 tons in 
1901 and 21,000 ftons in 1900. German demand has 
fallen off very considerably—from 52,000 tons in 1900 
and 33,436 tons in 1901, to 2235 tons last year. The 
other foreign clients were Holland 7050, France 2352, 
United States 3022, Norway 1440, and Japan 1500 tons ; 
but in the case of 11,601 tons no particulars of owner- 
ship have been given. The Colonies took 9064 tons. 
The production of the various firms on the Tyne for 


the past four years is given in Table VII. Messrs. 


TABLE VII.—Production of Tyne Firms. 

















| 
| 1902. 1901. | 1900. | 1899, 
Name of Firm. Pale. 
| 
No.| Tons. | Tons. Tons. | Tons. 
C. 8. Swan and Hunter, | | 
Limited .. = .-| 11 | 64,220* 49,087 42,880 | 42,522 
Sir W. G. Armstrong, 
Whitworth, and Co.,| j 
Limited .. se ..| 18 | 52,039 36,936 46,237 | 57,543 
Wigham Richardson and} | 
Co., Limited .. ..| 12 | 87,355 | 36,791 | 34,894 28,751 
Palmer’s Company, Ltd., 6 | 31,313 | 51,201 33,808 | 42,683 
R. and W. Hawthorn, 
Leslie, and Co. .. ..| 5 | 26,658 | 20,641 28,327 | 28,574 
Northumberland Com-; | 
ny, Limited .. ..| 6 | 24,790 | 29,662 | 32,482 | 10,330 
John Readhead and Sons! 8 | 24,764 | 24,043 | 23,898 27,133 
Robert Stephenson and | | 
Co., Limited .. ..| 9 | 15,994 | 13,586 11,613 12,601 
Tyne Company, Limited; 5 | 15,271 | 13,695 15,236 14,545 
W. Dobson and Co. ..| 6 | 15,626¢ 14,712 14,367 | 13,262 
Wood, Skinner, and Co., | 
Limited .. & ..| 5 | 6,499 9,602 | 9,251 | 11,293 
Smith’s Dock Gompany, | 
Limited .. oe ..| SL] « 3,725 2,039 3,565 | 4,482 
J. T. Eltringham and Co.) 9 | 1,770 | 1,114 | 1,679 1,425 
J. P. Rennoldson & Sons) 8 | 1,632 | 2,609 | 2,206 2,474 
Hepple and Co., Limited) 2 239 120 = — 
W. J. Lindsey. af 8 175 — _ — 
W. P. Huntley 1 66 205 | 160 | — 


| ' 
* Includes two floating docks and two pontoon docks. 
t Includes erections. 
C. 8. Swan and Hunter, who top the list, occupy the 
third place in the whole kingdom; their total of 
64,220 tons includes two floating docks—one for Ber- 
muda and one for Japan, and two pontoon docks—one 
for Sunderland and the other for Natal ; but they have 
also the third largest ship built in the kingdom during 
the year—the Cunard liner Carpathia, of 14,259 tons, 
which has been fitted with quadruple engines of 9500 
horse-power. The other merchant vessels range from 
5525 tons to 2925 tons, and the total, as recorded in the 
Table, is very much higher than in the preceding years. 
Messrs. Sir W. G. Armstrong, Whitworth, and Co., 
Limited, launched one cruiser—H.M.S. Lancaster—- 
and completed twelve merchant vessels, two of them 
coal haul-abouts of 738 tons. Their largest merchant- 
man was the Silverlip, for the Lord Mayor of 
London’s oil-carrying company. This vessel, of 7613 
tons and 3800 indicated horse-power, has, like so 
many of the oil-carrying steamers built by this com- 
pany, been fitted with liquid-fuel consuming appa- 
ratus, which in this case, as in many others, was 
supplied by the Wallsend Company. Although by no 
means the largest total recorded by the Elswick com- 
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pany, the year’s production is a good one; and in| had a total equalling even that of 1902. All of | Messrs. Osborne, Graham, and Co. launched two 


this connection attention may be called to the list of | the vessels launched at Sunderland were steamers, 


vessels completed by the company since their com- 
mencement, as recorded in ENGINEERING, vol. lxxiv., 
page 813. A cable-repairing steamer (Restorer) was 
also launched from the Elswick yard. This addition 
to the cable steamer fleet is a spar-deck vessel, 
with long overhangs forward and aft, and was 
built to the order of the Eastern Extension Telegraph 
Company, Limited. Messrs. Wigham Richardson and 
Co. step into third position for 1902 with an output of 
37,355 tons, according to the Board of Trade measure- 


with the exception of a H prEe of 260 tons, built for 
the Trinity House, and all of the steamers were mer- 
chantmen, varying from 1191 tons up to about 9000 
| tons—the largest ship ever built in the district. One 
‘other ship was between 6000 and 8000 tons, so that 
| this year there were only two ships of over 6000 tons, 
‘as compared with four in 1901, eight in 1900, and seven 

in 1899. As was the case in the previous year, three 
| vessels were between 5000 and 6000 tons ; 12 were be- 
tween 4000 and 5000 tons, as compared with 15, 10, 


ment, but with erections the total is 41,340 tons. Seven | and 12 in the three preceding years ; 25 were between 


of the 12 ships built were for British owners, while of 
the others three were for Austria-Hungary and two 
for Germany. The largest vessel on their list was the 
cable steamer Colonia, of 7976 tons gross, capable 
of carrying 10,000 tons dead-weight. She is 500 ft. in 
length, 56 ft. in breadth, and 39 ft. indepth. At her 
trial trip the vessel’s speed averaged 14} knots, 
with a stiff northerly wind blowing. Messrs. Palmer’s 
Company do not include any warships in their 
list, but the first of the torpedo-boat destroyers for 
which they received the order in the late spring will 
shortly be launched, and in the rapid construction of 
this boat, which is of a new type with increased size, 
a high forecastle, and better sea aE under adverse 
conditions than the former lightly-built craft, the com- 
pany will probably create a record ; but, what is of 
more importance, they will enable a series of trials to 
be conducted by the Admiralty staff at an early date 
and before the other boats are too far advanced to' 
enable slight modifications to be made according to the 
experience obtained on trials. The Palmer’s Company | 
have several of these boats on hand as well as a third- 
class 3000-ton cruiser. Their production in 1902 consists 
of six large merchant steamers whose total tonnage is | 
31,313 tons, excluding erections, and 35,598 tons with | 
such additions made. Two of the vessels are over 7000 
tons. One is 5756 tons, and some idea can be formed | 
of the difference when erections are included in some | 
cases by the fact that this vessel with erections | 
measures 8030 tons. The Palmer vessels, as a rule, | 
were of the moderate-speed large-cargo-capacity type. 
Messrs. R. and W. Hawthorn, Leslie, and Co., 
Limited, include amongst the five vessels they have | 
built the Hanoverian, the longest vessel yet built on 
the Tyne—601 ft.—which we illustrated in vol. Ixxiv., 
page 572. Her tonnage without erections is 11,959 | 
tons, and with erections 14,200 tons. The year’s total | 
with erections is 31,779 tons, but according to Board 
of Trade standard 26,658 tons. The most interesting 
vessel in the return is undoubtedly the torpedo-boat 
destroyer Velox, which has been fitted with Parsons’ 
steam turbine machinery. The company have been 
very busy overhauling other ships in their dry dock. 
Messrs. John Readhead and Sons, South Shields, 
launched one vessel more than in the previous year, | 
the increase in tonnage being 721 tons; but they 
would have launched another vessel had it not been 
for the delay caused by the strike of joiners. The) 
total tonnage given is 24,764 tons; but if erections 
are added, the total becomes 27,753 tons. For the 
eight vessels the company supplied machinery which 
totalled 14,350 indicated horse-power. The Northum.- | 
berland Shipbuilding Company floated six vessels of | 
24,790 tons, as compared ith 29,603 tons in 1901. | 
The return of Messrs. Robert Stephenson and Co., | 
Limited, who have a total tonnage considerably | 
higher than the average of recent years, includes five 


| 3000 and 4000 tons as against 33 and 38 in the preced- 
, ing years; 14 were between 2000 and 3000 tons, and 
'10 between 1000 and 2000 tons. It will thus be 
noted that the decrease has been in the larger size of 


ships. 

There has been a sharp decrease also in the amount of 
tonnage built for foreign owners; indeed, the total ton- 
nage sent abroad was only one-half what it was in the 
two preceding years, the percentage to the total pro- 
duction being 11.9 per cent., as compared with 19.8 per 
cent. in 1901, 20.3 per cent. in 1900, and 18.6 per cent. 
in 1899. Since 1896 there has been a steady decrease 


| from 31.8, although prior to that only a small propor- 


tion of the shipping left the Wear flying a a 
flag. Norway was again a good customer, taking 7] 
tons; while Germany took only 7294 tons, as compared 
with 11,910 tons ; Greece took 4534 tons, as compared 
with 2742 tons ; Spain, 1933 tons ; Austria, 3847 tons, 
as compared with 17,816 tons; while there were sent 
to the Colonies 2811 tons. 


TABLE VIII.— Production of Wear Firms. 
1902. 1901. 

Name. et eed 
| No. | Tons. | Tons. | Tons. 





1900. | 1899. 


Tons. 





—- | 


W. Doxford and Sons, | 





| 
| 


Limited me ..| 11 | 43,780 | 35,055 | 34,829 | 29,543 
J. L. Thompson and) | 


Sons, Limited ol a 37,823 39,137 83,649 | 36,013 
Sir J. Laing and Sons, 

Limited ae “a 6 82,312 39,200 | 40,307 | 34,384 
Short Brothers, Ltd. . . 6 22,628 27,297 | 23,849 | 3@,060 
J. BlumerandCo. .. 6 16,780 } 17,766 | 18,679 | 14,167 
R. Thompson and Sons 5 12,613 16,785 | 15,259 | 17,651 
W. PickersgillandSons 4 12,371 15,867 | 20,844 | 17,187 
Sunderland Company, 

Limited a *é 4 11,752 19,465 | 16,388 | 26,163 
J. Priestman and Co. 4 12,988 | 16,934 | 20,862 | 13,325 
Bartram and Sons 3 11,342 15,656 18,530 | 14,529 
Osbourne,Graham, and | 

ee es - 2 7,604 | 11,214 9,370 9,489 
8. P. Austin and Son, 

Limi ae --| 3 6,638 | 11,189 8,188 | 11,368 
John Crown ..| 8 | 8,664 | 4,016] 2,610] 3,876 | 





* Includes erections. 


We give on Table VIII. a list of the productions by 
the various firms. It will be seen that Messrs. W. 
Doxford and Sons, Limited, top the list this year, not- 
withstanding that the alterations and extensions which 
they are making at their works have not yet been com- 
pleted. The 11 vessels included in their list embrace 
five Clan liners and three Moor liners. Allof the ships 
are of the turret type, and one or two of them have been 
specially equipped for the cattle trade. The largest is 
of 5386 tons, Bat all the others are about 3750 to 3950 
tons. Messrs. Joseph L. Thompson and Sons come next 
with 37,823 tons ; But including erections the total is 
44,163. Only one foreign ship is included in their list 


steamers varying from 4145 tons downwards, and four | —the Istros, of 1959 tons ; the other ships for British 
heap barges for the Tyne Commissioners. Messrs. | owners vary between 3604 and 4318 tons. Messrs, Sir 
Dobson, of Low Walker, with six vessels of 15,636 | James Laing and Sons, who were at the top of the list 
tons, have also increased their ag ta but their | jn 1901, take third place in 1902, although their output 
total, as given in the Table, includes deck erections, | js only 6900 tons less, being 32,312 tons. The largest 
so that their position must be after the Tyne Com-| ship, for the British India Company, is of about 9000 
pany, which launched five vessels of 15,271 tons accord- | tons, her length béing 528 ft.; the five others range 
ing to Board of Trade measurement, but including | down to 2986 tons ; this company’s total, were the erec- 
erections of 18,854 tons. Two were for foreign owners, | tions included, would be 4239 tons greater, but, as we 
two for the Colonies, and the fifth for a British company. | stated in our article last week, we have preferred to 
Messrs. Wood, Skinner, and Co. include four moderate- | take in all cases the Board of Trade measurements. 
size steamers—from 1229 to 1820 tons, with a weigh- | Messrs. Laing are preparing a berth to take vessels 


vessels, one of which is fitted with patent ’tween deck 
tanks, available for cargo, but specially for ballast 
purposes. Messrs. Austin, who will soon have a new 
pontoon dock, which is to be capable of lifting a 
vessel of 400 ft. in length, have been very busy with 
repair work, and at the same time have launched three 
new vessels, totalling 6638 tons. Two of the ships 
built at the late Mr. Crown’s yard were for Norway, 
the other is the lightship referred to already. 


Tue TEEs, 


The six builders at Middlesbrough and Stockton 
have decreased their output for the past year to the 
extent of 55,000 tons, equal to 32.5 per cent. The 
number of ships launched was greater, being 52, as 
compared with 47 in 1901, 45 in 1900, 51 in 1899, and 
53 in 1898; but the tonnage has only been 114,024 
tons, as compared with 169,911 tons, 156,879 tons, 
144,142 tons, and 146,424 tons in the four preceding 

ears. The past year’s total is therefore 40,000 tons 

low the average of the last four years, but is still 
about the ig of the years 1889 to 1897. With 
the exception of a few barges, the vessels were all 
steamers, and for the most part of the purely cargo- 
carrying type, so that little need be said about them. 
Two of them were over 5000 tons—the same number 
as in the previous year, but there has been a great 
decrease in the number of vessels between 4000 and 
| 5000 tons, four coming into this category for 1902, 
while in the three preceding years there were 20, 9, 
and 4 respectively. The number of ships of less size 
was consequently greater, those between 3000 and 
4000 tons numbering 16, as compared with 15; while 
there were five between 2000 and 3000 tons, 10 between 
1000 and 2000 tons, two between 500:and 1000 tons, 
and 13 small barges. The Tees in previous years has 
seldom launched vessels of less than 1500 tons. 

Unlike several of the other ports, there was last 
year an increase in the proportion of tonnage built 
for foreign owners. Thus, although the amount of 
foreign tonnage was 5800 tons less, it is equal to 29.9 
per cent. of the total, as compared with 23 per cent. 
in 1901, 23.7 per cent. in 1900, and 28.2 per cent. 
in 1899; but in 1896 the ratio was as high as 33.7 
percent. The total foreign tonnage was 33,027 tons, 
as compared with 38,859 tons in the previous year 
and 32,990 tons in 1900, The year’s foreign tonnage 
from the Tees was distributed as follows : 11,006 tons 
to Russia, as compared with 7722 tons; 6015 tons to 
Greece ; 3459 tons to Germany, as compared with 
12,630 tons ; 3219 tons to France ; 3208 tons to Norway; 
| 3830 tons to Holland, as compared with 6841 tons; 
| and 2290 tons to the British Colonies. 

Table IX. records the production of each of the 
firma on the Tees. Messrs. Ropner’s eight steamers 


TaBLE 1X.—Production of Tees Firms. 








1902, | 1901. | 1900. oa 
| 








Name of Firm, ri 


| | 
No.’ Tons. Tons. | Tons. | Tons, 


32,602* 42,715") 42,263 39,977 
22,012 | 26,707 | 20,588 |19, 022 
23,397" 40,368") 36,253 |34,177 


18,152 | 25,609 | 34,244 | 
16,613 | 28,629 19,930 
1,248 | 6,007 | 3,601 





Ropner and Son _., <s 

Richardson, Duck, and Co, 

Craig, Taylor, and Co, F 

Sir Raylton Dixon and Co., 
Limited 4 ry" 

R. Craggs and Sons 

W. Harkess and Son 


| 








= 
Kamp SOe 
& 








* Includes erections, 








had an average dead-weight carrying capacity of 
6000 tons, with an average measurement capacity of 
8500 tons; but in no case was the s high, the 
proportion of power to tonnage being about 0.3 
indicated horse-power per ton. ‘This firra are making 
considerable extensions to their works. Messrs, 
Richardson, Duck, and Co. launched the 13 lighters 
included in the Wear returns, and the other six mer- 
chant ships vary from 2290 to 4662 tens. Messrs. 
Craig, Taylor, and Co. have given us the Board of 
Trade measurement without erections, as well as the 





keel for the Tyne Commissioners. The return of the | of 650 ft. in length. 
Smith’s Dry Dock Company is entirely made up of fish-| Messrs. Short Brothers, of Pallion, launched six 





ing craft for British owners. Messrs. J. T. Eltringham | 
and Co. include in their list a tender for a foreign | 
line of steamers and seven trawlers for North Shields, | 
and one for Aberdeen. Messrs. J. P. Rennoldson and 
Sons also include several fishing craft, while Messrs. | 
Hepple and Co., Limited, report two vessels for London | 


owners, both with engines of 500 horse-power. | 


THE WEAR. 


The 13 firms on the Wear have completed, during | 
the year 1902, 67 vessels of 232,145 tons—a decrease of | 
10 in the number of ships, and of 38,300 tons in their | 
tonnage, as compared with 1901. The tonnage de- 
crease equals 14.1 per cent., but the comparison is_ 
with the highest total recorded for the Wear. The 
three years terminating with 1901 were about equal, | 
the variation being between 267,000 and 270,000, so 
that the drop now is about 37,000 tons below the 
average since 1899. Prior to that no one year ever 


vessels, of 22,528 tons, all for British owners, and 
ranging from 2931 to 4263 tons ; with erections their 
total is 28,271 tons. Messrs. J. Blumer and Co. 
have a slightly decreased tonnage—six vessels, of 
16,780 tons, each vessel being about 3800 tons Board 


total with erections; the latter is 25,696 tons, so 
that they are entitled to a higher place on the list 
than Messrs. Richardson, Duck, and Two of their 
ships were for Germany, and another. for France, the 
remainder being for British owners. The vessels 
range from 1660 tons to 3310 tons, Sir Raylton Dixon 
and Co. include a Dutch vessel and three for Finland, 


'little more than half the average of the three preced- | 





of Trade measurement. Messrs. Priestman’s tonnage | the latter equipped for passenger service, as were also 
includes erections, so that their place on the list cannot | one or two of the British ships. While the largest of 
be rightly determined. Two of their vessels were over | Messrs. Craggs and Sons’ six vessels—one of 3729 tons 
4400 tons, and two were 1858 tons. Three of Messrs. |—was for British owners, three of the others were for 
Robert Thompson and Sons’ ships were for my Russia, and two for Greece. Messrs. Harkess and 
owners, and the total is nearly 4000 tons less than the | Sons’ steamer was for Bordeaux. 

average of the three preceding years. With a total | 

HARTLEPOOL. 

ing years, the Sunderland Company have dropped to| The decrease in the production at Hartlepool last 
eighth place on our list; one of the vessels was of 5092 year was ata greater ratio than in any other of’ the 
tons. Messrs. W. Pickersgill and Co. launched four leading districts, having been 42 per. cent., equal to 
vessels, with a total of 12,371 tons, which also is con- 61,000 tons. The three firms only launched 2! vessels, 
siderably below the average of preceding years. The of 84,747 tons, which brings the total for the district 
three ships by Messrs. Bartram were for British owners. , back to the annual average of the period 1887-97.' 
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This output compares with 39 vessels, of 145,954 tons, 
in 1901, and with 36 steamers, of 133,542 tons, in 1900. 
These are the highest totals for the district. All the 
vessels launched were steamers, and the average size 
was larger than in the preceding year, being 4040 tons, 
as compared with 3742 tons, 3890 tons and 3490 tons in 
preceding years. There were five vessels over 6,000 tons, 
as compared with four in the previous year, one of them, 
for the Hamburg-American line, being 7629 tons, and 
two others, for London owners, 7291 tons; but a steamer 
of 7825 tons was constructed in 1900. Between 5000 
and 6000 tons there was only one vessel built ; be- 
tween 4000 and 5000 tons only two vessels, as com- 
pared with 11 and nine in the preceding year ; between 
3000 and 4000 tons, four, as compared with 16 and 13 ; 
between 2000 and 3000 tons, eight, as compared with 
six and eight ; and between 1000 and 2000 tons, one, 
as compared with two. 

The total for foreign owners was 15,012 tons, as 
compared with 43,416 tons in 1901, and 17,224 tons 
in 1900; the proportion thus dropped to 17.7 per cent. 
of the total, as compared with 29.7 per cent. in 1901 ; 
but, as in the case of the Tees, this ratio is a somewhat 
fluctuating quantity. Norway and Sweden took three 
ships, totalling 7383 tons, all built by Messrs. Sir 
William Gray and ©Co., while the German ship, 
already referred to as the largest built in the dis- 
trict last year, was constructed by Messrs. Furness, 
Withy, and Co. 


TABLE X.—Production of Hartlepool Firms. 











1902, 1901. 1900. 1899 
Name of Firm. 
No. Tons. Tons. Tons. , Tons. 
Sir W. Gray and Co., Ltd. 12 42,254 82,262 74,191 | 77,501 
Furness, Withy, and Co., | 
Limited. . ; 26,493 35,490 33,879 | 38,005 
Irvine’s Company, Ltd. 5 | 16,000 28,202 25,472 24,004 


all three firms have a the effect of the 
depression of trade, Sir William Gray and Co. to the 
largest extent ; their tonnage decreasing by nearly 50 
per cent. All of the figures are Board of Trade measure- 
ment. In the case of Messrs. Gray the total would have 
been 46,447 tons had part shelter-decks been included ; 
but this would have compared with 91,137 tons in 
the previous year. Messrs. Furness, Withy, and Co.’s 
total is 9000 tons less than in 1901, and their ships 
average in size 6623 tons, varying between 5936 tons 





As will be seen from Table X., | 





and 7629 tons. All of the Irvine Company’s ships | 
were for British owners, and range up to 4035 tons. 


BLYTH AND WHITBY. 


At these two ports, which mark the northern and 
southern extremity of the district known as the North- 
East Coast, the depression in trade has been experienced 
as much as in the larger districts, the output having 
decreased from nine vessels, of 16,21] tons, to five 
steamers, of 11,737 tons. Four of the vessels, includ- 
ing one for Stockholm, were launched by the Blyth 
Shipbuilding Company, the total production being four 
vessels, of 9352 tons, which is greater than in any year 
excepting 1899, the total for 1901 having been 8625 
tons ; for 1900, 7637 tons ; for 1899, 10,663 tons ; and 
for 1898, 6076 tons. Messrs. Thos. Turnbull and Son, 
of Whitby, launched a steamer of 2385 tons for local 
owners, whereas in previous years the totals varied 
between 7348 and 8006, the highest point ever reached 
having been 13,202 tons in 1892. 


THe HvuMBER. 


| The output of the Humber, which is very largely 
|made up of fishing craft, is practically double what 
|it was in the previous year, the number of vessels 
| launched being 120, of which only five were over 500 
| tons, while the tonnage was 26,442 tons. In 1901 the 
| total was 13,834 tons, but that was much lower than in 
most previous years, the average between 1896 and 
| 1900 inclusive having been 27,700 tons ; the highest 
| total reached in that period was the 33,958 tons of 
| 1898, so that the total for 1902 is 7500 tons less than 
this maximum. Of the total, 4353 tons were for 
foreign owners, France having taken two trawlers, 
of 468 tons, Holland three vessels, of 1153 tons, 
Denmark 985 tons, Norway 890 tons, Belgium 240 
tons, and the Colonies 625 tons. This foreign ton- 
nage is equal to 16.5 per cent. of the total, which is 
exceptionally high, although in 1901 the proportion 
was 14.1, but prior to that the ratio was usually under 
5 per cent. Of the total tonnage produced, 10,586 
were sailing craft, equal to 40 per cent. of the total ; 
but the Humber total of sailing craft is usually pretty 
high, consisting as it does so largely of fishing vessels. 
We give on Table XI. the production of the several 
firms. Messrs. Cook, Welton, and Gemmell, who have 
a yard at Hull and another at Beverley, top the list 
with the high total of 8366 tons, which is the most the 
firm have yet produced in one year. With the excep- 
tion of two tug-boats, a Quebec passenger steamer of 
355.tons, and a steam-yacht of 450 tons, the output is 











made up entirely of trawlers or fleeters for local owners. 
Messrs. Cochrane and Sons, of Selby, include in their 


| list of 19 vessels three tugs aud ten barges, the others 


again being trawlers. Mr. Joseph Scarr, Beverley, 
includes mostly lighters and barges; the Goole Com- 
pany, a trawler and three steamers ; the Selby Com- 
pany, ope steamer of 844 tons and towing-lighters. 
The Earle Company, now under new management, 
TABLE X1I.—Production of Humber Firms. 

— 5 ; 

1002, | 1901. | 1900, | 1800. 


oad org 





No. Tons. Tons.| Tons.| Tons. 
Cook, Welton, and Gemmell 39 §©=68866 | 3507 6148 | 5243 
Cochrane and Sons 19 4057 140 | 3921 | 7453 
Joseph ag A sy --| 18 | 3195 | 3300 | 2299 1591 
The Goole Company ; 4] 2359; 1152; — | — 
The Selby Gompens Le ee | ae 2433 | 2407 | 1765 
Henry Scarr.. ne | 9 | 1400} 964 | 1075 | 1380 
George Cooper | siisis| — | — | = 
Earle’s Company .. .. _..| 1 | 995 | — | 4731 |10,170 
Schofield, Meeuwenoord, and Co.! 4} 873 700 | 2508 | , 2100 
Mr. Warren .. ie a “| 4} 580| 500) 240) — 
Gemmell, Smith, and Co --| 2] 500 500 436 — 
Hunt, Fowler, and Co. .. -.| 2] 800 150 —_}j— 
Cottingham Brothers... .-| 2} 440; 390) — — 
Brown and Clapson YS ..| 3! 20) — _ _ 
W. Caisley we =e ny WES hig | _ - 


128 


Production of Principal Marine Engineering Firms. 


Total. 1901. 

1.H.-P. LH.-P. 
C. D. Holmes and Co. .. 10,535 2,995 
Amos and Smith. . wh sk 8,990 5,150 
Tindall, Earle, and Hutchinson 2,010 1,242 
Earle’s Company... os 2,600 30,000 
Selby Company .. os 650 2,075 


have built one steamer of 995 tons and 2600 hors?- 
power, which gives her a high speed, and justifies the 
title of Swift, of Hull. Messrs. Schofield, Meeume- 
noord, and Co. built four small steamers, all for foreign 
owners; and the other boats on the list are for the 
most part lighters and craft associated with the fishing 
industry. 


BaRROW-IN-FURNESS AND DISTRICT. 

Although the total for Barrow-in-Furness is less 
than in the previous year, it can scarcely be said that 
there is any diminution in the activity at Messrs. 
Vickers, Sons, and Maxim’s works. This year there 
have been launched two large cargo ships of 8806 tons, 
with machinery of 4600 indicated horse-power, to give 
a speed of 13 knots, and a special feature of these 
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ENGINEERING. 








sponding amount of work. Messrs. T. Sumner and 
Sons, Liverpool, built one vessel of 37 tons and 105 
horse-power. 

Messrs, W. H. Potter and Sons, Liverpool, repurt 
that they have been busy with repairs, and have built 
a number of pontoons for shipment abroad ; but 
owing to their long-established shipyard having been 
acquired for dock extension, they have not undertaken 
the building of any new ships. 

Amongst firms in the vicinity of Liverpool and 
Birkenhead, the Garston Shipbuilding Company, 
Limited, launched six vessels, of 1314 tons, two of 
them cargo steamers, of over 500 tons; a third was a 
steam launch, a fourth a brigantine, and two others 
were barges. This is a new company, and their return 
suggests that they have become fairly well established 
already. Mr. W. J. Yarwood, of Northwich, built 
nine vessels of 1173 tons, five of them steamers with 
engines of 500 indicated horse-power, and the others 
sailing craft—three barges, and a pontoon. This out- 
put compares with 310 tons in the previous year. 
Messrs. Isaac Pimblott and Sons, also of Northwich, 
built six steel barges, a steam launch, and two pontoons, 
all, with the exception of one of the latter, for foreign 
owners ; the total of 489 tons compares with 890 tons 
in the previous year. Messrs. W. ‘Thomson and Sons, 
of Almwich, built a screw barge of 89 tons. 

On the Lancashire coast, Messrs. Allsup and Co., 
Limited, Preston, built a screw tug for King’s Lynn, 
of 139 tons and 450 indicated horse-power, named the 
Conservator, and supplied engines of 80 horse-power 
to another. We hope to illustrate the Conservator 
shortly in Enerneertnc. In 1901 their production 
was 613 tons. The Lytham Shipbuilding and Engi- 
neering Company completed 12 vessels of 518 tons, ten 
of them being steam craft, the engine output aggre- 
gating 1295 indicated horse-power. The ships were 
of varied types, including tug-boats, launches, pin- 
naces, and barges, but the largest was only about 
70 tons. This production compares with 580 tons 
and 920 indicated horse-power in the previous year. 


(To be continued.) 








2000 HORSE-POWER TWIN TANDEM 
ENGINE. 

WE illustrate in Figs. 1 to 3 of our two-page plate, 
and in Fig. 4, page 38, a 2000 horse-power horizontal 
twin tandem steam engine, built by the Maschinen- 
fabrik Grevenbroich, formerly Langen and Hund- 
hausen, of Grevenbroich (Rhine Province). Its prin- 
cipal dimensions are the following : 


STEAM 


Diameter of high-pressure cylin- 
ders on ne oe ae: 

Diameter of low-pressure cylin- 
ders cas ae —~ e 

Stroke 

Speed ie ve ~ ay 

Distance from centre to centre 


28.54 in. 


43.30 ,, 
51.18 ., 
72 revs. per min. 
of bearing-blocks : 15 ft. 6 in. 
Distance from centre to centre 

of twin engines... : e ne Riss 

With a steam pressure of 147 lb. per square inch at 
the inlet valves, and 25 per cent. cut-off in the high- 
— cylinder, the engine develops 2000 effective 
1orse-power. 

This engine was exhibited in the Machinery Hall at 
Diisseldorf, where it was coupled direct to a 2000- 
volt 100-period three-phase alternator, constructed 
by the “ Helios ” Elektricitiits Aktien-Gesellschaft, of 
Cologne-Ehrenfeld. The alternator generated current 
for driving various electric motors in the Machinery 
Hall and in the Mining Pavilion, also for the lighting 
of the south portion of the Exhibition grounds. It was 
excited from the main distribution switchboard by a 
48-kilowatt 230/110-volt rotary converter, running at 
620 revolutions. The crankshaft is of Siemens-Martin 
steel ; it is bored through its whole length. The cranks 
are of wrought iron, counterweighted, and shrunk on 
the shaft. The bearing-blocks are cast in one piece 
with the crosshead guides; the shaft rests in triple 
bearings, the first two of white metal and the third of 
gun-metal. The bearings are adjustable for wear. The 
shaft journals measure 18.50 in. in diameter and 
32.67 in. in length. The shaft is 25.59 in. in dia- 
meter at its central part. The crank-pins are of 
nickel-steel ; the crosshead pins are of crucible 
steel. The crossheads are steel castings, and are 
fitted with large-size cast-iron shoes. The piston- 
rods are of Siemens-Martin steel, 6.30 in. in dia- 
meter ; they are specially supported, as shown in 
Figs. 1 and 2, in the space between the high and low- 

ressur2 cylinders. The  piston-rod stuffing - boxes 
vave metallic packing ; they are tightened by means 
of the usual toothed-wheel device. The pistons are 
hollow, and of cast-iron. The low-pressure cylinders 
are bolted to the crosshead guides and to the interme- 
diate support ; they are not otherwise supported. Both 
high-pressure cylinders rest in the rear on sole-plates. 
The arrangement is shown in Fig. 1. The high and 
low-pressure cylinders and the intermediate receiver 
are steam-jacketed ; the high-pressure cylinders and 
intermediate receiver are heated by live steam, and the 





low-pressure cylinders by working steam. Each cylin- 
der jacket is fitted with a safety valve connected to 
the blow-off cocks. The steam distribution in the four 
cylinders is by four double - ported valves; the 
high-pressure cylinder inlet and exhaust valves are 
ositively controlled ; those of the low-pressure cy- 
inder are governed by levers operated by an eccentric 
disc, the position of which can be regulated (Fig. 3). 
The distribution shafts are worked by toothed-wheel 
gearing from the main shaft, and are provided with 
suitable couplings to compensate for the expansion of 
the steam cylinders (Fig. 2). The governors are pro- 
vided with a device to alter the speed ; they are fitted 
to the intermediate support between the two cylinders, 
and are worked from the distribution shafts by means 
of screw-wheel gearing. For cases of emergency, a 
hand lever, shown in Fig. 3, is provided near the 
overnor, by means of which the high-pressure dis- 
istribution mechanism can be thrown out of gear 
rapidly. 

All the mechanical parts are very adequately pro- 
vided with lubricating devices which are easily seen 
to and refilled while the engine is running. All parts 
which are under no pressure are supplied with sight 
lubricators ; for those under pressure, lubrication is 
effected by Mollerup self-acting lubricators. The crank- 

ins are lubricated in the usual way from the centre, and 

y centrifugal action. For lubricating the main bear- 

ings, an oil receiver is fitted over the bearing cover, 
with sight drop lubricator ; the bushes are made with 
grooves pater’ te designed to allow a free circulation of 
the oil. The oil that runs from the bushes is pumped 
up again to the oil receiver by means of small oil 
pumps worked by a chain wheel from the distribution 
shaft, means being provided to prevent all impurity 
from flowing back into the bearings. With this 
adequate system of oil circulation, the bearings are 
always fully lubricated, and do not consume more oil 
than would be the case with any other lubricating 
system.* Great attention has been paid also to the 
crosshead lubrication ; the crosshead shoes are suitably 
grooved to insure a perfect distribution of the oil 
over the slide-path. The steam is lubricated in the 
usual way, on its admission to the cylinders ; Mol- 
lerup self-acting lubricators supply oil to the pistons. 

The Grevenbroich Company have also made a 
speciality of the construction of water-softening in- 
stallations. They exhibited one of these at Diissel- 
dorf ; we described this plant in one of our preceding 
issues. (See ENGINEERING, vol. lxxiv., page 670.) 








DOCKYARD AND ENGINE WORKS AT 
NAGASAKI. 

NaGaASsak1 is the first port of call for steamers from 
China to Japan. It is a perfect harbour, and to the 
early Dutch navigators must have seemed a very 
haven of rest after their long and tempestuous voyage. 
Beautiful it now is, though modern improvements 
have gnawed many a fair piece from its verdant slopes. 
The old-time voyager on arrival had to unship his 
rudder, land his firearms and Bibles, store his cargo 
in warehouses, where Government officials decided 
for him what should be presented to the Shogun and 
other officers, and the price he was to get for each 
individual article of his venture, and his ships were 
only allowed to arrive once a year, and these only 
from Holland. 

Now three to four steaners arrive daily from abroad. 
The mail steamers of the French, German, American, 
Russian, Canadian, and Japanese companies all stop 
here on their way to and from Vankete. and the 
big cargo liners, such as the vessels of the Holtz, Ben, 
and Glen companies, make this a place of call. The 
war with China and the Boxer sréhto lent importance 
to this port ; but since things have quieted down in 
China, general business has fallen off and several foreign 
houses which had opened during the last five or six 
years have been compelled to close again. The foreign 
shipping agency business is practically in the hands 
of one tirm. The opening of Port Arthur has with- 
drawn a good deal of Russian business, and Wei-Hai- 
Wei and Kiaochow much British and German trade ; 
but in case of trouble in the East, - Nagasaki will 
always be the pivot of action, placed as it is with 
regard to North China, Korea, Siberia, and Formosa. 
Then, again, the cables connecting Japan with the 
outside world are landed here. When the harbour 
improvements are completed, and the Kiushiu Rail- 
way Company can bring its line down to the water's 
edge, this will tap the coal mines of Kiushiu and allow 
the distribution of imports through the island. 

One of the chief industries in Nagasaki is the Mitsu 
Bishi Dock and Shipbuilding Works (see page 39), and 
through the kindness of the management we are able 
to give the following details about it. 

* The question of bearing construction and bearing 
lubrication has been carefully investigated of late by 

i The work done by one firm, 





several German 5 ween 
the Allgemeine Elektricitiits Gesellschaft, is fully set 
forth in an article of our monthly supplement. See | 
TRACTION AND TRANSMISSION, vol. vi., page 33: ‘‘On| 


Bearings for High Speeds.” | 


The Akunoura Engine Works were founded by the 
‘* Shogun ” Government about 1856. Dutch engineers 
were employed and the necessary machines and gear 
for commencing business were imported from Holland. 
Even now it is noticed that a few old hands in the 
works still use Dutch terms for some of the machinery. 
At first the works were only on a scale necessary for 
repairing the small steamers owned by the Shogun. 
Show ten years later they were handed over to the 
present ‘‘ Meiji” Government, by whom great im- 
provements were made. A dry dock at Tategami, 
now called No. 1 dock, was constructed, and the 
patent slip at Kosuge, then owned by a British mer- 
chant, was purch . Asteamer named the Kosuge 
Maru, of 1500 tons gross, was built of wood as a fore- 
runner of big shipbuilding in the Empire. In 188t 
the ownership of the whole works passed from the 
Government to the present proprietors—the Mitsu 
Bishi Company—and three years later the first iron 
steamer, of about 206 tons gross, was built, followed by 
three steel steamers, each of about 700 tons, and one of 
1592 tons. In 1898 the largest merchant ship hitherto 
built in Japan was launched at the works—the twin- 
screw steamer Hitachi Maru, of 6172 tons and 3888 in- 
dicated horse-power, for the Nippon Yusen Kaisha. 
She is now running between London and Yokohama. 
Subsequently there were built eighteen steamers, vary- 
ing from 6313 tons to 643 tons, some of them being 
fine twin-screw passenger steamers, two of them 
dredgers, and three torpedo-boats, 

Besides these many smaller vessels of various types, 
between 200 and 300 tons, and a large number of steam 
launches, were constructed. The works have lately 
been very much improved by extending the buildings 
and adding to the machinery. The premises cover at 
present 77 acres. 

Among the later additions are a tripod steel shear- 
legs of 100 tons capacity, on the jetty; and a new 
machine-shop, fitted with one 20 ton, one 15-ton, and 
two 5-ton overhead travelling cranes, and about thirty- 
five of the newest type of machines of various descrip- 
tions, all driven by electricity. The boiler-shop has 
lately been extended, and many machines added, in- 
cluding electric drilling machines and a travelling 
crane of 40 tons capacity, driven by electric power, and 
one hydraulic 105-ton riveting machine, &c. The black- 
smiths’ shop has been recently rebuilt, and numbers 
of steam hammers and fires have been added, including 
a 7-ton steam hammer, which enables the works prac- 
rose d to undertake any required size of forging. Tle 
foundry has been newly rebuilt and laid out for a 
50-ton capacity in marine castings. In the centre of 
the building are two overhead travelling cranes, whose 
lifting power is 50 tons. The wing has also five 3-ton 
swing cranes of quite modern types. 

In carrying out improvements electricity is being 
used on an extensive scale, not only for lighting, but 
also for driving machinery. The Akunoura power- 
house has been extended and equipped with two 
25-kilowatt Edison shunt dynamos, one 35 -light 
Brush arc dynamo, and two sets of 225- kilowatt 
compound dynamos of the General Electric Company’s 
coupled direct to McIntosh and Seymour’s vertical 
cross-compound engines. At Tategami a new power- 
house has been built, furnished with two 100-kilowatt 
Siemens compound dynamos coupled direct with 
Willans compound double-crank engines. Besides 
the two dynamos above mentioned, one 25-kilowatt 
shunt dynamo is installed for arc and incandescent 
lamps in the yard. 

The Tategami Shipbuilding Yard, including joiners’ 
shop, saw-mill, carpenters’ shop, galvanising-shop, ma- 
chine-shop, and blacksmiths’ shop, &c., has been ex- 
tended and improved in its capacity, and berths for 
eight ships, from 700 ft. to 150 ft., are now being 
made, besides room for several smaller craft. The yao 
is now being extended by reclaiming the foreshore. 

There is also a works school with equipment for 
250 boys ; a hospital to accommodate 50 patients ; and 
a water supply, storing some 15,000 tons of water for 
the use of the works and fire service. 

The works has a salvage steamer of 712 tons gross 
and 12 knots’ speed, specially built for this purpose, 
fitted with all necessary pumps and gear of the most 
powerful description ; a large number of experienced 
workmen and divers are held ready at short notice. 

The number of workmen employed is from 4500 to 
5000 daily. In connection with the works there are two 
stone dry docks, respectively 510 ft. and 350 ft. on 
the blocks by 89 ft. and 66 ft. wide, with 264 ft. and 
23 ft. on the blocks at ordinary spring tide ; and there 
is also a slip, the length of rails being 759 ft., breadth 
30 ft., and lifting power 1200 tons. A new stone dry 
dock is being constructed, and it is expected to be 
finished in 1904. 

The principal dimensions are as follows :— 

Length of blocks ... | ... ... 600 ft. to 700 ft. 
(The length is not yet settled.) 

Width of entrance on top ... ey 
” ” bottom 
—— on blocks at ordinary spring 

tide ... ea sie ase oo 


96 ft. 
88 ,, 


32 ,, 


The capacity of the works enables the company to 
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undertake any repairs afloat or in dock, and a large 
supply of suitable material is always kept in stock. 

In connection with the workmen, there is an insti- 
tution called ‘‘ The Shokko Kyugo Ho,” in force from 
the end of the year 1897, with satisfactory results. 
This institution is based on the principle of an assur- 
ance system, each employé contributing to a fund a 
certain proportion of his wages, to which the em- 
ployer contributes a like amount. The benefit accruing 
to the workmen varies from 2500 to 50 yen, according 
to the class and rate of wages, and is applied for the 
benefit of the families of those who have died from 
injuries received on duty, those incapacitated through 
injuries received at work, and to those retiring from old 
age or any other legitimate reason. 

During the year 1901 there were built three twin- 
screw passenger ships, two of them being 445 ft. in 
length, two ferry boats, two dredgers, besides hopper 
barges and launches. 

There were under construction in September, 1902, 
one steam yacht, 90 ft. by 17 ft. 8 in. by 9 ft. 6 in., 
intended for presentation to the Crown Prince of 
Japan in commemoration of His Highness’s visit to the 
works in 1900; one cargo and passenger twin-screw 
steamer, 445 ft. by 49 ft. 2 in. by 33 ft. 6 in. ; one 
passenger screw steamer, 256 ft. by 36 ft. 6 in. by 
16 ft. 4 in. ; one single-screw cargo steamer, 270 ft. 
by 39 ft. by 23 ft. 3 in. ; one passenger single-screw 
steamer, 420 ft. by 50 ft. by 30 ft. 6 in. ; one passenger 
screw steamer, 256 ft. by 36 ft. Gin. by 16 ft. 4 in. ; 
one ferry boat, of steel, 115 ft. by 20 ft. by 10ft.; and 
one ferry boat, sister-ship to the above. 

The plan of the works which we publish shows the 
improvements now being carried out. When com- 
pleted, there will be a quay fitted with cranes and a 
line of rails, alongside which ocean-going steamers 
may lie and discharge. 








YEAR-BOOKS AND ANNUALS. 

The ‘* Mechanical World” Pocket-Diary and Yeur- 
Book for 1903. Manchester : Emmott and Co., Limited. 
[Price 6d. ]—The new edition of this popular engineering 
year-book contains a considerable amount of new matter, 
the letterpress now extending over 294 pages. Addi- 
tions have been made to the section dealing with the 
electric transmission of power, and there are numerous 
new tables. Four-figure logarithms and antilogarithms 
were introduced into this k last year for the first 
time, but have now been reset in larger type. The 
change does not strike us as a good one, as the tables 
now extend over double the number of pages, and are 
thus less easily referred to. It would be a distinct 
advantage if compilers of pocket-books generally 
would insert the logarithmic tables next to the cover. 
If these are four-figure, all the logarithms should be 
printed on two pages facing each other, and the anti- 
logarithms similarly disposed. We fear in many cases 
the tables are arranged Ge some one not much in the 
habit of using them. 

Fowler’s Mechanical Engineers’ Pocket - Book for 
1903. The Scientific Publishing Company, Man- 
chester. [Price 1s. 6d.]—The new issue of ‘‘ Fowler’s 
Mechanical Engineers’ Pocket-Book” has undergone a 
substantial degree of revision. The section dealing 
with gas engines has been largely re-written, and now 
includes an extensive series of notes on proportioning 
this type of engine. Important improvements have 
also been made in the notes concerning spiral springs, 
which now include a summary of Mr. French’s paper, 
read before the American Society of Mechanical Engi- 
neers. Professor Benjamin’s paper on ball-bearings, 
read before the same society, is also summarised. The 
steam tables include a temperature-entropy table ; but 
the 6 » diagram is not reproduced, though it would be 
useful, even if printed on a small scale. Taken as a 
whole, the pocket-book may be considered as eminently 
serviceable, and the proprietors are evidently prepared 
to spend much energy in the attempt to keep it 
up-to-date. 


Calvert’s Mechanics’ Almanach, Manchester: John 
Heywood. [Price 4d.] — ‘‘ Calvert’s Mechanics’ 
Almanack” is one of the oldest of the engineering 
annuals. Unlike most of its competitors, it appeals 
to the artisan and craftsman rather than to the 
draughtsman and designer. Some of the paragraphs 
dealing with technical matters are rather too general 
in character to be of much service; but there are also 
a number of notes and formule likely to be useful to 
the class specially appealed to. The glossary of elec- 
trical terms inserted near the end of the volume 
should also prove of service, though some of the 
explanations given would be the better for a little 
expansion. 





Year-Book of the Scientific and Learned Societics of 
Great Britain and Ireland. London: Charles Griffin 
and Co., Limited, Exeter-street, Strand. [Price 
7s. 6d.J—This annual, which has reached its nine- 
teenth year, is now recognised as one of the most 
useful of reference books for scientists generally ; and 


Westminster Chambers, 9, Victoria - street, S.W., 
ought to be in the possession of everyone having 
business or other relations with the Colony, as, 
as its yearly issue is more or less a record of the great 
volume of valuable literature by specialists con- 
tributed through the journals of technical institutions, 
we are glad to note that in future the period covered 
by the book is to coincide with the sessional year of the 
majority of institutions—from September to June— 
rather than with the calendar year; so that in the 
future this annual’ will appear in October, with 
the current session’s list of officials and papers read. 
The thousand-odd societies are classed under fourteen 
sections, one of which is ‘‘ Mechanical Science and 
Architecture ;” but the Mechanical Section of the 
British Association might be missed by mechanical 
engineers, as no reference is made to the fact that it 
is included under ‘‘ British Association” in ‘‘ Science 
Generally.” Moreover, the Institution of Naval Archi- 
tects, where many of the papers are concerned with 
mechanical science, is included under ‘‘ Naval and 
Military Science ;” but as there is an index to institu- 
tions, probably there need be no confusion. A valuable 
adjunct would be an index to subjects of papers or to 
the topics dealt with. 





Knowledge Diary and Scientific Hand-Book jor 1903. 
—This annual, issued from the offices of Knowledge, 
326, High Holborn, at 3s. net, besides giving a calendar 
of notable scientific events, the monthly astronomical 
ephemerides, and other dataas to celestial phenomena, 
has twelve star maps showing the night sky at the 
most interesting moment in each month, and other 
useful data frequently consulted by the student of this 
most fascinating of. scientific pursuits. There are 
this year several articles of interest, including 
‘Practical Work with the Spectroscope,” by A. 
Fowler, F.R.A.S. ; ‘‘On the Observation of Variable 
Stars,” by Colonel E. E. Markwick, F.R.A.S.; ‘On 
the Choice of a Microscope,” by M. I. Cross; ‘On 
Planery Observation,” by W. F. Denning; ‘On 
Systematic Botany,” by R. Lloyd Praeger; ‘‘ Sug- 
gestions to Amateur Meteorological Observers,” by 
Hugh Robert Mill, D.S.C.; and ‘‘On Crustaceans,” 
by the Rev. T. R. R. Stebbing, F.R.S. The diary is 
on well printed paper, with a page for each day. 





The Post-Ofice London Directory, 1903. London : 
Kelly’s Directories, Limited, 182, 183, and 184, High 
Holborn, W.C. [Price 32s.]|—We have time and again 
had opportunity to write in complimentary terms of 
the Directory, which grows in accuracy and in size 
with each successive issue. This year there are 3396 
pages, 40 more than last year. king to the mass 
of information which is collected, it is specially credit- 
able that events, deaths, appointments, &c., of as 
recent date as December 4 should be included. As an 
example of the amount of labour caused by a simple 
change of name, the publishers inform us that the 
amalgamation of the Union Bank of London with 
Messrs. Smith, Payne, and Smiths, and their allied 
firms, under the style of the Union of London and 
Smiths Bank, Limited, necessitated the name being 
altered in more than 900 places, chiefly in the banking 
section. 

Whitaker’s Almanack for 1903. London office : 12, 
Warwick-lane, Paternoster-row, E.C. [Price 2s. 6d. 
net.|—This is the thirty-fifth annual volume, which 
has grown to 792 pages, and it is now almost impos- 
sible to discover what is not contained in it. There 
is this year added a table of contents, which helps the 
reader to an idea of the general scheme of the book ; 
but, after all, the chief value of the book for con- 
sulting purposes lies in the adequacy and worth of the 
index, and we are glad to note that this is being more 
recognised. We regret to notice that the ‘‘ get-up” of 
the bound volume is spoilt by the printing of an ad- 
vertisement on the back cover. 





Who's Who, 1903. London: Adam and Charles 
Black, Soho-square.—Formerly there were included in 
addition to the list of the Royal Family a list of peers, 
members of the various orders, of the Commoners, of 
the Civil authorities, of Navy, Army, and Volun- 
teer officers, and similar records ; but “celebrities ” 
have grown so numerous in the view of the editor, or 
in the inquisitiveness of the general — that owing 
to the increased size of the book such lists have had to 
disappear. Certainly the reader of the daily paper 
wants to know now all about the people of whom he 
reads, or whose speeches are read, and the publication 
before us fills this need very fully and well. 

The Railway Diary and Officials’ Directory.—This 
work, published at 1s. by Messrs. McCorquodale and 
Co., Limited, Cardington-street, Euston-square, Lon- 
don, N.W., contains in addition to a diary all the in- 
formation and ready-reckoning tables which a railway- 
man needs, together with a record of dividends and 
traffics of use to the investor, and a directory of rail- 


The Year-Book of New South Wales.—This work, 
compiled by the editor of the ‘‘ Year-Book of Aus- 
tralia,” for circulation by the Agent-General in London, 
in addition to statistical information as to the 
sa pe of New South Wales, there is much as to 
egal, —— mineral, and other topics afford- 
ing information which is of much value to traders. 
There is a special section of information for in- 
tending emigrants and new arrivals on industrial 
enterprise, with a list of the average rates of wages, 
revised by the secretary of the Trades Hall and 
the secretary of the Federated Seamen’s Union. 
Amongst the men in demand at present are: Brick- 
makers, getting 104d. to 1s. per hour; engine-drivers, 
20s. to 50s. per week ; engine-fitters, 10s. to lls. per 
day ; fitting-shop machinemen, getting 11d. to Is. 2d. 

r hour; iron-turners, 9s. 4d. to 12s. r day; 
abourers, 7s. to 8s. 8d. per day ; patternmakers, 10s. 
to 11s. per day; and pipemakers, 7s. to 8s. per day. 


“* Daily Mail” Year-Book.—This annual, published 
by the Amalgamated Press, Limited, at ls., almost 
attempts too much within the space, and the result is 
not always reliability. In all cases the details are not 
brought up to date ; thus, for instance, no reference 
is made on page 281 to the agreement with the Cunard 
Company, although such a subsidy arrangement is there 
strongly advocated ; but in another part the agree- 
ment is set forth. Again, we note that the utmost 
number of shots per minute from the new 7.5-in. gun 
is put at three ; we have seen five fired on more than 
one occasion ; while ten from the 4,7-in. gun is also 
low. The book is nevertheless a most useful com- 
panion for the reader of the daily paper. 


The Englishwoman’s Year-Book, 1903.—Edited by 
Emily Jones. London: Adam and Charles Black.— 
As the editress puts it, this book ‘‘aims at giving 
some idea of the extent of women’s work and interests, 
and some guidance to those who want to help their 
fellow-creatures, whether as individuals they live 
lives centred round their own home, or take a wider 
view of their opportunities and responsibilities.” 
There is in this, and throughout the book generally, 
a sense of sympathetic interest between editress and 
readers, which suggests that the aim is aggressive ; and 
while there is much incentive to assertiveness as to 
women’s rights, there is much more as to the possi- 
bilities of prosecuting privileges. The book is divided 
into fifteen sections—education, employment and pro- 
fession, industrial, medicine, science, literature, art, 
music, sports, pastimes, animal and social life, public 
work, shieetieey: temperance work, homes and 
charitable institutions, and religious work. 


Whitaker’s Peerage, 1903.—London: J. Whitaker 
and Sons, Limited, 12, Warwick-lane, Paternoster- 
row, E.C.—This year’s issue places on permanent re- 
cord the story of the Coronation, and many incidental 
facts connected with such an event, and includes all 
the Coronation and other honours of the year. Ques- 
tions of seniority and privileges are dealt with, and 
historical notes published as to all the orders, with 
alphabetical lists of all titled ladies and gentlemen. ' 











The Sixpenny Almanack.—This cheap ‘‘ compendium 
of facts and figures” will, if it is accepted by the 
public, greatly decrease the questions of correspon- 
dents to the omniscient editor—if it does not greatly 
increase them. There seems a great amount of infor- 
mation ; but the index is deficient. The almanack is 
published by the News of the World, 30, Bouverie 
Street, London, E.C. 


The Investors’ Blue-Book for 1903.—KEdited by Her- 
bert H. Bassett. London: J'he Investors’ Chronicle 
Office, Tower Chambers, London Wall, E.C. [Price 
2s. 6d. net. ]—In this new annual we have the record of 
some 800 joint-stock undertakings, with the principal 
facts connected with each, and an indication in many 
cases of the worth or prospects of shares from the 
investors’ point of view. In addition, there are 
several articles on subjects of interest—on the scale 
of credit of various different classes of security, on 
the home railway position, on banks as an invest- 
ment, &c. 











Tur NortH GERMAN LLoyp.—The North German Lloyd 
proposes to run four steamers regularly between the Plate 
and Uruguay. The steamers will work in connection 
with Transatlantic liners at Buenos Ayres. 





Ferro-ConcreTteE Bripck at Hutt: Erratum.—We 
regret that we somewhat misunderstood Mr. White’s 
statement as to the cost of the above bridge, illustrated 
on page 16 of our last issue. Mr. White’s statement was 
that the cost of the ferro-concrete girders and decking 
was about half the cost of steel girders and decking 
for corresponding loads, the cost of the abutments, 
approaches, parapets, and pavement being, of course, the 
same in each case, and about equal to the cost of the steel- 
work in a steel bridge of the kind in question. Mr. White’s 
official title is, we should state, City Engineer, and not 





way officials. 





Borough Engineer, as printed. 
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DOUBLE ROCK-CUTTING MACHINE. 
CONSTRUCTED BY MESSRS. LOBNITZ AND CO., LIMITED, ENGINEERS AND SHIPBUILDERS, RENFREW. 
‘For Description, see opposite Page.) 
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SINGLE ROCK-CUTTING MACHINE. 
CONSTRUCTED BY MESSRS. LOBNITZ AND CO., LIMITED, ENGINEERS AND SHIPBUILDERS, RENFREW. 
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Senne : “ SECTION AT BOILER. 


e 
The cutter is dropped on the same spot time after time | into new slots properly located, so that on resighting 
trate two recent examples of the ingenious machines | till the desired depth is reached ; but if a great depth | on the base line the barge will be accurately in the new 
for breaking up rock under water, which were first | of excavation is needed, it is usual to execute the | position desired. During work the man in charge 
patented some years since by Messrs. Lobnitz, of Ren- | excavation in instalments, first breaking up a layer | constantly controls the position of the barge by keep- 
trew, and which have since proved their value by | 3 ft. to 6 ft. thick, this thickness depending on the | ing his eye on the sig. t-rods. The manceuvring is 
executing an immense amount of difficult subaqueous | character of the rock. The broken rock is then dredged | effected by six mooring chains provided with steam 
excavation in every quarter of the globe. The type | away, and the work resumed on the cleaned surface | winding gear. The lead of these chains is clearly 
represented in Figs. 1 to 4, page 42, is a double | till the desired depth is attained. | 

| 


On the present page and pages 42 and 46 we illus- 





shown in the plans (Figs. 3 and 6). The ram falls 
machine, whilst that illustrated by Figs. 5 to 8, As stated, the cutter is dropped time after time on through a well in which is fixed a hard-wood guide. 
above, is a single machine. The two machines are, | the same spot till it reaches the requisite depth. In This guide is short and loose fitting, as indicated in 
however, constructed on the same general principles. | finishing off, this depth should be about 9 in. more | Figs. 4 and 7, and it therefore permits the cutter a 
Each is built somewhat on the lines of a floating pile- | than the nominal depth of the excavation, so as to certain degree of freedom in an angular direction, The 
- driver ; but the monkey of the latter is replaced by | make certain that the dredger buckets, on removing | guide is mounted so that it can be adjusted vertically 
a heavy rod of steel, armed at its lower end wit | the débris, shall meet with no obstruction. It is to suit different depths of water, and is provided 
a renewable ogival head. This steel ram or chisel | found to be very important that the cutter should | with renewable wearing plates and spring cushions to 
may weigh complete from 4 to 20 tons, and is / fall exactly on the same spot on repeating its strokes, | deaden any shock. 

allowed to fall froma height of 6 ft. or 10 ft. on to | amovement of even a few inches reducing the efficiency | _The cutter bars are shown separately in Figs. 11 and 
the rocky bottom to beexcavated. The weight of the | of the machine. Accurate manceuvring is thus very | 12, page 46. In the former a number of the ogival heads 
ram used depends not only on the hardness of the rock, | important, and it is therefore advisable to erect | are shown separately. These havea centre harder than 
but also on the depth of water, the rule adopted by | exact base lines from which to work. On the barge their circumference, and, consequently, are self-sharpen- 
the makers being to make the ram 1 ton in weight for itself a sighting frame is erected. After work is | ing, the rock wearing away the hard centre less rapidly 
each metre of depth. The whole force of the impact | finished in one spot it is necessary to move toa fresh | than the softer surrounding metal. The wire-rope 
is concentrated on a few square inches of rock surface, | one about 3 ft. away. To do this accurately the sight- | attachment is best seen in Fig. 12. The hoisting 
89 that the hardest rock is readily split and pulverised. | ing frame is readjusted, the sighting rods being moved | winch is shown separately in Figs. 9 and 10, page 46. 
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The rope drum is loose on its shaft, being driven 
by a friction clutch. Originally this clutch was 
worked entirely by hand, and the attendant endea- 
voured to throw it into gear after every fall so as to 
catch the ram on its rebound, This required smart 
handling, and not eyery attendant was capable of doing 
it properly. As now arranged, however, the clutch is 
automatically thrown into gear the instant the ram 
reaches the rock. This is effected by the bell-crank lever 
shown to the right of Fig. 9. This lever carries a 
sheave, which is pressed against the lifting rope by 
the weight shown on the short arm of the bell crank. 
When the ram reaches the rock, the lifting rope 
slackens, and, as a consequence, the bell-crank lever 


moves forward under the influence of the aforemen- | 


tioned weight, and this movement is caused by suitable 
connections to throw the friction clutch into gear. 

In practice it is found that it is best to space the 
blows about 3 ft. apart. If wider spacing is adopted, 
a greater —— of rock is loosened, but it is less 
completely broken up, and cannot therefore be dredged 
economically. With a3-ft. spacing, about 50 per cent. 
of the whole mass is absolutely pulverised, and the 
sand thus formed, if there be a strong current, is 
washed away. In hard rock, at least 2 cubic feet are, 
on the average, broken up per blow, so that with a 
single-cutter machine about 7 cubic yards per hour 
may be taken as the effective work. The crew re- 
quired numbers six in the case of a a 
machine, and eight in the case of a double-cutter 
machine ; whilst the former will need 1 ton of coal 
per ten-hour day, and the latter 14 tons. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market ay for 
business on Monday, after the New Year’s Day holidays, 
and although the turnover was not large, prices were very 
firm, in response to the stronger American advices. 
Reports from Germany were also of a more poe | 
character. Dealing was confined to Cleveland iron, whic 
rose fully 6d. per ton on the day. Scotch and hematite 
brands, which, although not dealt in, were quotably higher 
in price. The market was firm in the afternoon, and Cleve- 
land closed at 46s. 104d. per ton cash, with buyers over. 
The settlement quotations were: Scotch, 53s. 3d. per 
ton ; Cleveland, 46s. 6d.; Cumberland hematite pig iron, 
58s. 14d. per ton. A comparatively large business was 
done on Tuesday, made in the afternoon, and for 
Cleveland the tone was steady, the cash prices paid 
being 46s. 11d., 47s., 463. l14d., and 47s.; closing 
46s. 114d. per ton buyers, and 47s. sellers. Hematite 
iron was dealt in at 58s. 6d. per ton cash, and 
closed 58s. 5d. per ton buyers, and 58s. 7d. sellers ; 
and some Scotch iron changed hands at 53s. 9d. 
per ton cash sellers, The settlement prices were: 
53s. 6d., 47s., and 58s. 6d. per ton. Business was dead 
idle this forenoon. Cleveland was done at 46s. 10d. per 
ton cash, and closed at 46s. 84d. buyers, and 48s. 93d. 
sellers, or 1d. per ton down. Scotch was unaltered at 
53s. 9d. cash sellers. In the afternoon business was more 
active, but the tone was rather easier. Cleveland was 
quoted at 46s. 8d. per ton cash sellers. Scotch was done 
at 53s. 84d. one month. The settlement prices were: 
53s. 74d., 46s. 9d., and 58s, 6d. per ton. 1e following 
are the current rates for makers’ No. 1 iron ;‘Clyde, 64s. 
per ton; Gartsherrie and Calder, 64s. 6d.; Summerlee, 68s. ; 
Coltness, 69s. 6d.; Langloan, 70s.—the foregoing all 
shipped at Glasgow ; Glengarnock (shipped at Ardrossan), 
65s.; Shotts (shipped at Leith), 66s.; Carron (shipped at 
Grangemouth), 67s. per ton. There is no fresh feature 
to report regarding American business, although there 
are again several inquiries in the market. e ship- 
ments from the Tees for the month of December were a 
record, being the largest for that month in the history of 
the trade. Owing to the fact that the New Year holidays 
are still continuing in the ironfounding trade, it will 
some days before consumers in Scotland will be giving 
out orders in a general way. The number of furnaces in 
blast is now reduced to 80, against 81 last week, one 
producing hematite iron having been damped down at 
the Wishaw Works, and there were 82 blowing at this 
time last year. 

Finished Iron and Steel.—During the holidays the 
makers of steel were engaged in most cases in putting 
their works in order in preparation for a big make, 
which is expected before long. Practically no business 
is being done by which the prices may be tested, but 
genentty speaking, prices asked by the makers are 
veing fairly well maintained. It is now authorita- 
tively stated that the combination of malleable iron 
manufacturers in Lanarkshir> is proceeding in a satis- 
factory manner, and that it is expected that further 
particulars will be announced shortly. The works in the 
towns of Motherwell, Wishaw, Coatbridge, &c., are those 
most concerned in the proposed combine, so far, and re- 
garding the position of the accountants from Glasgow and 
sondon have been busily engaged for several weeks past. 

Sulphate of Ammonia.—This commodity is in fairly 
brisk demand, and at good prices. There is a great 
quantity being exported from Leith and other shipping 
ane to Germany and other Continental countries. The 
ast week’s shipments from Leith amounted to 284 tons, 


The Iron Ore Trade.—The holiday atmosphere still 
pervades the harbourof Glasgow, and congestion isthe word 
all over. No fewer than six iron ore steamers are await- 
ing.accommodation (or were on Monday) at the mineral 
well of the Queen’s Dock. The cargoes of these six vessels 


amount in the aggregate to 40,000 tons. Three steamers 
are in the same predicament at the General Terminus, 
and these figures were augmented on Monday morning 
by the arrival of three more from Mediterannean ports, 
and they were all laden with iron ore. ; 

Production and Consumption of Scotch Pig Iron.—The 
Scottish Tronmasters’ Association on Tuesday issued the 
following statement of production, consumption, export, 
and stocks of Scotch pig iron (including hematite and 
basic) for the year 1902, in comparison with 1901 :— 

1902. 1901. Increase. Decr. 





Tons. Tons Tons. Tons. 


Production, as r 
1,295,074 1,118,990 181,084 -- 


makers’ returns 





| Consumptioninfoundries 171,264 160,159 11,105 — 


Jonsumption in malleable 
iron and steel works .. 784,955 675,773 109,182 oa 











| Total... -- 956,219 835,932 120,287 _ 
| Exports: Foreign oe 208,644 118,090 90,554 
Coastwise .. 171,953 153,020 18,933 
Rail to England 6,161 6,337 — 176 
Total a > 386,758 277,447 109,311 





Total consumption and 


exports .. 1,342,977 1,113,379 229,598 








Stocks on December 31 : 














In Connal’s stores... 24,035 58,324 _— 34,289 
In makers’ yards és 63,319 76,933 — 13,614 
Total om es 87,354 135, 257 _ 47,903 
Furnaces. 1902. 1901, 
Number of furnaces in blast on Decem- 
ber 31 a om - 5 i os 86 81 
Average number of furnaces in blast for 
the year ve ‘% ES is 84.35 80.7 
Summary. 
Total stock at December 31, 1901 ws ie ne 135,257 
Add production for 1902 .. oe 3 re a 1,295,074 
1,460,331 
Deduct total deliveries for 1902.. es bi o 1,342,977 
Total stock at December 31, 1902 as : 87,354 


Dr. Andrew Carnegie’s Proposed Watt Memorial.— 
Action is being ey taken in response to Dr. Car- 
negie’s proposal for a James Watt memorial. A meeting 
was convened in Greenock on Monday of a large number 
of the most prominent men of the town. The Provost of 
the burgh presided; and after Dr. Carnegie’s letter to him 
had been read, it was resolved to appoint a committee 
of fifty townsmen to consider the whole question-— 
acceptance of Dr. Carnegie’s offered 10,000/. to found and 
endow a school of science, and to raise a fund in this 
country and America, and elsewhere abroad, for the pur- 

of founding a Watt memorial in his native town. 
There is a poses» al expectation that the movement now 
initiated will be a successful one. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Rotherwood Iron and Steel Company, Limited.—A 
meeting of the creditors of the above company was held 
on Monday at Sheffield. A report was read by Mr. J. 
W. Barber, the liquidator, in which was set out a state- 
ment of the liabilities and assets of the company on De- 
cember 10, 1902. Omitting,the ordinary share capital and 
the balance still standing to the credit of profit and loss 
account, the liabilities were put at 31,429/. 12s., and the 
assets (subject to realisation) at 49,2417. 5s, 3d. Mr. 
J. B. Bradshaw (the chairman of the company) stated 
the causes which led to the stoppage of the company, 
which he ascribed to foreign competition. The liquidator 
stated that Mr. R, J. Evans, who was in possession of 
the assets of the company as receiver for the debenture 
holders, had prepared a full statement of the freehold 
land, buildings, machinery, and plant, with a view to 
selling the whole by private treaty as a going concern. 
After considerable discussion, a committee of creditors 
was appointed, consisting of Mr. F. J. Jones (manag- 
ing-director of the Rothervale Collieries, Limited), Mr. 
H. Steel (Messrs. Steel, Peech, and Tozer), and Mr. T. 
W. Ward, to advise with the liquidator. 

Grimsby’s New Dock.—The Grimsby Rural District 
Council on Monday approved the recommendation of a 
special committee which had considered the plans and 
sections of the proposed Humber Commercial Dock and 
Railway and Grimsby Light Railway, subject to their 
being no pecuniary loss through the transaction, it bein 
feared by some that the loss of land to the railway woul 
mean a loss of rateable value to the council. 


New Sea-Wall at Cleethorpes.—At this seaside town, 
the favourite resort of thousands of Yorkshire people, the 
district council has accepted a tender of 12,278/. for the 
construction of a new sea-wall and promenade, which is 
to be over 600 yards in length. The work is to be com- 
pleted within ten months. 

Iron and Steel.—Works resumed operations at the com- 
mencement of this week, but it is too early to indicate 
how trade is likely to develop within the next few weeks. 
For raw material comparatively few orders have so far 
been given out. Reports to hand from manufacturers of 
railway materials and builders of wagons show that an 
improvement has taken place, and a ag are looked 
upon as being decidedly quieter. agon builders are 
betteremployed, and more orders have been placed for nuts, 
bolts, and other accessories. The recent Laing of heavy 


in South Africa and India, is regarded as significant ; 
and in some quarters the opinion is expressed that a con- 
siderable revolution has commenced in many departinents 





orders in Leeds and Manchester for steel wagons for use | 


of railway carriage building by this innovation, and that 
gradually the old wooden wagons will be superseded in 
many directions. The fact that orders are now in hand 
for more wagons is regarded as a hopeful sign of an early 
increase of trade both in India and South Africa. Orders 
for copper, tin, zinc, and other metals largely used in the 
local trades are not being given out as freely as in the 
early days of last year. 


The South Yorkshire Coal Trade.—The first full week’s 
work at the collieries has resulted in the production of 
more than sufficient coal to meet a somewhat restricted 
demand. The market has not yet resumed its normal 
state, and the requirements of manufacturers are as yet 
only light. There is, however, a full average tonnage 
being forwarded to the dépéts of the railway companies, 
and business at the ports-is also described as being fairly 
satisfactory. Prices for hards in the open market stand 
at about 9s. 6d. per ton. Only a dull demand is being 
experienced for domestic fuel, but a touch of wintry 
weather would soon restore business to an active condi- 
tion. Quotations remain unaltered, but are not very firm. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was 
rather a large attendance on ’Change, the market 
was somewhat animated, and a fair amount of business 
was done. Such a change from the state of affairs 
prevailing just prior to the holidays was not gene- 
rally anticipated. Buyers were more inclined to do 
business than they have been for a considerable time 
past, and several fair transactions were recorded. A few 
more inquiries for Cleveland iron for America were re- 
ported, but we did not hear of them leading to business 
of any consequence. No. 3 g.m.b. Cleveland pig sold 
at 47s. for early f.o.b. delivery, and sellers, as a rule, 
would not listen to offers at anything below that 
price. No.1 was put at 49s. 3d.; and No. 4 foundry at 
46s. 3d. Forge descriptions of Cleveland iron were, as is 
always the case after a ——t somewhat plentiful, and 
quotations were rather weak, but prices were certainly no 
lower than was to be expected. Roar forge was 45s. 3d.; 
mottled, 44s. 9d. ; and white, 44s. 3d. <A rather large 
supply of East Coast hematite pig was reported, with the 
result that prices showed a slightly downward tendency. 
Nos. 1, 2, and 3 were quoted 56s. for early delivery, but 
few buyers would offer above 55s. 9d. Rubio ore was 
steady at 15s. 6d. ex-ship Tees. To-day the market was 
quieter, and No. 3 Cleveland pig was obtainable at 
46s. 9d., with buyers once more backward. Other quota- 
tions were unaltered. 


Manufactured Iron and Steel.—Very little new can be 
reported of the manufactured iron and steel industries. 
Most branches are characterised by quietness, and no 
doubt producers would make concessions for anything 
like a substantial order. The rail department, however, 
is a marked exception. Not only are rail-makers kept 
busy, but inquiries are on a satisfactory scale, and the 
outlook is rather bright. The following are the market 
quotations : Common iron bars, 6/. 5s.; best bars, 67. 15s.; 
iron ship-plates, 6/. 5s.; iron ship-angles, 6/7. 2s. 6d.; iron 
sheets (singles), 8/.; iron sheets (doubles), 8/. 10s.; steel 
ship-plates, 5/. 10s.; steel ship-angles, 5/. 7s. 6d.; and 
steel boiler-plates, 7. 5s.—all | ag the customary 24 per 
cent. discount. Heavy sections of steel rails are firm at 
5. 10s., and cast-iron railway chairs are 3/. 12s. 6d.—both 
net cash at works. 


Iron and Steel Shipments.—Shipments from the port of 
Middlesbrough during December reached 135,811 tons, of 
which no less than 103,238 tons were pig iron. Again 
America was considerably the best customer for pig, the 

uantity sent to the States amounting to 42,702 tons. Of 
the 12,130 tons of manufactured iron shipped, only 3098 
tons went abroad, 9032 tons being despatched to coastwise 
customers; India took the largest quantity—viz., 1665 
tons. Out of the 20,443 tons of steel cleared, 11,074 tons 
went foreign, and 9369 tons coastwise. India was again 
the best customer, taking 2682 tons, Cape Colony being 
second with 2664 tons. 


Coal and Coke.—Fuel, on the whole, is steady and firm, 
though we are approaching the end of the season, when 
the demand for gas coal is at its ful'. Quotations show 
little or no change. If anything, blast-furnace coke is a 
little stronger. Average qualities range from 15s. 9d. to 
16s. delivered here. 








NOTES FROM THE SOUTH-WEST. 

_ Cardiff.—The market for steam coal has been rather 
inactive, but quotations for prompt and early shipment 
have been well maintained ; the best steam coal has been 
making 14s. 6d. to 14s. 9d. per ton, while secondary 
qualities have brought 13s. 9d. to 143. 3d. per ton. 
Household coal has been firmly held at fully late rates ; 
No. 3 Rhondda large has been making 14s. 9d. per ton. 
Foundry coke has been quoted at 18s. to 20s. per ton, and 
furnace ditto at 15s. 6d. to 17s. 6d. per ton. As regards 
iron ore, rubio has made 14s. 6d. to 14s. 9d. per’ ton, 
Tafna 15s. 3d. to 15s. 6d. per ton, and Almeria 14s. 9d. 
per ton, freight charges included. 


Bristol and London.—There have been rumours during 
the last few days as to the attitude of the London and 
South-Western Railway Company towards the Bristol, 
London, and Southern Counties Railway Bill, which is to 
come before Parliament next session. The idea is to 
start from a new central station in the heart of Bristol, 
and build a railway vid Bath, Bradford-on-Avon, and 
Trowbridge, past the frat military camp on Salisbury 
Plain, and to join the London and South-Western system 
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a few miles west of Basingstoke, running over that com- 
pany’s lines to Waterloo. On Saturday Mr. C. Wills, 
who is the chief promoter of the scheme, stated that 
although, for the sake of a locus standi, the London and 
South-Western Board would file a petition, they would 
not oppose the Bill. 

Cardiff Corporation Tramways.—An arrangement has 
been arrived at by the Cardiff Corporation Tramways 
Committee and the Cardiff District and Penarth Harbour 
Company for the taking over by the Council of the Splott 
and Grangetown route, the purchase price being fixed at 
12,0007. .Arbitration has thus been avoided. 

Coal at Swansea.—There is a revival at Swansea of the 
American demand for anthracite, which was occasioned 
by the recent strike. One firm states that it has at pre- 
sent twenty orders for anthracite and steam coal for 
American ports, and that a vessel of 6000 tons has been 
required immediately for Providence. Considerable ship- 
ments are expected to be made this month. 


Electric Supply in Carmarthenshire.—A Bill has been 
deposited for next session to incorporate and confer 
owers on the Carmarthenshire Electric Power Company. 
he Bill proposes to incorporate a company for the pur- 
pose of maintaining central generating stations for the 
supply and distribution of electrical energy. hese 
stations are pro to be erected at Llanelly, Ponty- 
berem, Tir-y-Dail, St. Clears, Glan-rhyd, and on land in 
the borough of Carmarthen, known as the Carmarthen 
Tinplate Works. The capital of the i is proposed 
to be 600,000/., divided into 102. shares, with the power 
now usually inserted in similar Bills of dividing the shares 
into ‘‘ preferred half shares,” and ‘‘ deferred half shares.” 
The borrowing powers are limited to 200,000/., and it is 
provided that 75,0007. of the capital shall be subscribed 
fore any compulsory powers are put in force. 


Wages in Wales.—The joint committee of Welsh coal- 
owners and miners met at Cardiff on Tuesday, and the 
owners handed the men a draft agreement embodying 
the counter proposals put forward at a previous meeting. 
The owners’ proposals are for the establishment of a con- 
ciliation board with an independent chairman; the 
mineral gotten to be clean large coal only, but one-tenth 
of a penny per ton to be paid for small, if raised ; wages 
to continue as at present till the end of February, and 
from March 1 (until reduced or increased by the board), 
wages to be 38} per cent. above the standard. This 
means a reduction of 10 per cent. on the present wages. 
A minimum of 164 per cent. and a maximum of 574 per 
cent. are to be fixed; but this 164 per cent. is to be 
regarded as an equivalent to a selling price of 11s. per 
ton. Under the present scale, the sel ing price repre- 
sents 274 per cent. It is proposed that the agreement 
shall continue in force for three years. The men will 
mect to consider these proposals. 


The Electric Light at Bath.—On Monday the electric 
lightning committee of the Bath Town Council had 
before it a further report from its consulting engineer, 
Mr. Manville, on the subject of the work necessary to be 
undertaken to prepare for the winter load of 1903. It 
will be remembered that, in the autumn of 1901, the 
existing system was largely condemned, and reconstruc- 
tion was advised at a cost of 70,0007. A portion of the 
work, sufficient for the present winter, was carried out 
at a cost of 20,000/., and now Mr. Manville recommends 
the outlay of a further 37,906/., which estimate must be 
increased by 5320/. should it be decided, as Mr. Manville 
advises, to re-erect the offices, stores, &c. 

Welsh Railway Trafic.—The outcome of the past half- 
year’s working of the principal Welsh railways has been 
fairly satisfactory, the Barry sim gre approximately 
310,723/., as compared with 290,536/. in the vom 4 
half of 1901; the Rhymney, 136,508/., as compared wit 
121,154. ; and the Taff Vale, 459,427/., as compared with 
454,4017. The cost of coal has also off, so that there 
is a chance of the dividends paid twelve months since 
being not only maintained, but even somewhat exceeded. 








Tue Tron AND Steet INsTITUTE: THE ANDREW CarR- 


NEGIE RESEARCH ScHOLARSHIP.—A research scholarship | jo, 


or scholarships, of such value as may appear expedient 
to the Council of the Iron and Steel Institute from_time 
to time, founded by Mr. Andrew Carnegie, Vice-Presi- 
dent, who has presented to the Iron and Steel Institute 
sixty-four 1000-dol. Pittsburg, Bessemer, and Lake Erie 
Railroad Company 5 per cent. debenture bonds for the 
pur , will be awarded annually, irrespective of sex or 
nationality, on the recommendation of the Council of 
the Institute. Candidates, who must be under thirty- 
five years of age, must apply on a special form, before 
the end of February to the Secretary of the Institute, 
28, Victoria-street, London, S.W. The object of this 
scheme of scholarships is not to facilitate ordinary col- 
legiate studies, but to enable students who have passed 
through a college curriculum, or have been trained in 
industrial establishments, to conduct researches in the 
metallurgy of iron and steel and allied subjects, with the 
view of aiding its advance or its application to industry. 
There is no restriction as to the place of research which 
may be selected, whether university, technical school, or 
works, provided it be properly equipped for the prosecu- 
tion of metallurgical investigations. The appointment 
to a scholarship shall be for one year, but the Council 
may at their discretion renew the scholarship for a further 
period instead of proceeding to a new election. The 
results of the research shall be communicated to the Iron 
and Steel Institute in the form of a paper to be sub- 
mitted to the annual general meeting of members ; and if 
the Council consider the r to be of sufficient merit, 
the Andrew Carnegie Gold Medal shall be awarded to its 
author. Should the paper in any year not be of sufficient 
merit, the medal wil] not be awarded in that year, 


MISCELLANEA. 


THE number of a for electric-lighting orders 
filed with the Board of Trade before December 21 last 
was sixty-one. 


Returns compiled for ‘‘Rylands’ Iron Trade Cir- 
cular” show that the number of blast-furnaces in blast 
on December 31 last was 338, a decrease of nine as com- 
pared with the returns for the previous quarter. 


The eighth annual convention ‘of the Incorporated 
Municipal Electrical Association will be held in Sunder- 
land on July 15 to 18 next. Members who are willing to 
read — at this meeting are requested to communi- 
cate with the Secretary, at St. James’s Hall, Piccadilly, 
before the 31st i\st. 


On January 2 there was a preliminary and informal 
opening of the Withington combined sewage pumping 
and refuse destruction plant. This comprises four centri- 
fugal pumps and separate engines by Messrs. Tangye, of 
Birmingham ; sludge presses, by Messrs. S. H. Johnson 
and Co., of London ; and a two 2-grate ‘‘Simplex ” ne- 
rative refuse destructor, by Messrs. Meldrum Brothers, 
Limited, with two Lancashire boilers, 27 ft. by 7 ft. 6 in., 
for 160 lb. working pressure. All the steam for working 
the engines is supplied by the combustion of refuse only, 
— being capable of destroying 60 tons per day of 

ours. 


An attachment to a drilling machine, enabling it to 
drill square or angeles holes, is being exhibited at the 
offices of Messrs. Curtis, Gardner, and Boxwell, Limited, 
of 25, College-hill, E.C. The device is a variant of the 
old workshop dodge of drilling square holes in the lathe, 
using a triangular bit, fitting on the back centre at one end, 
while at the front it passes through a square guide. The 
triangular bit ‘‘ wobbles” inside this guide, cutting an 
ppesomeeetely ue ape hole in the metal to whic 
is — n the attachment under consideration the 
guide provided is adjustable to different sizes of hole, and 
the drills have been considerably improved, as compared 
with the old three-square file, which was generally 
ground down to form the bit in the crude workshop 
device above referred to. The holes produced are not 
truly square, the corners being rounded, and in some of 
the specimens shown the sides were somewhat rough. 
The field open for this class of tool is, of course, a limi 
one, but an attachment which can be readily fixed to any 
drilling machine may, perhaps, find occasional use, where 
more pretentious machines would prove unsaleable. 


A new type of furnace intended for metallurgical 
work and = is described in a communication 
from M. F. Del Marmol to the Association des Ingé- 
nieurs Sortis de l’Ecole de Liége. Such furnaces are 
generally built with a smooth interior. M. Del Marmol 
maintains, however, that this is a mistake, and that by 
making the walls honeycombed, considerable advantages 
are gained, since the cavities give rise to eddies which 
insure a thorough mixing of the combustible gases with 
the air supply, and hence lead to the attainment of 
higher temperatures. In an experimental glass-meltin 
furnace having a grate measuring 3.6 ft. by 2.3 ft., an 
a stack 50 ft. high, the time taken to melt a charge of 
glass was between nine and ten hours, the inner surfaces 
of the furnace pons 4 smooth, as usual. Rebuilding the 
furnace with rough walls having cavities half-a-brick 
deep by half-a-brick wide, and spaced at one-brick centres, 
the time taken to melt the glass was reduced to between 
24 and three hours. In this case the furnace walls soon 
reached a brilliant white heat. It is claimed that excel- 
lent results have also been attained with steel-melting 
furnaces constructed on similar lines. 


A very large amount of pig iron has been imported into 
the United States during the past year. With a view to 
ascertaining whether any trouble had been experienced 
in its use, the Iron Age has circularised the principal 
American foundries, and has published a series of extracts 
from the replies received. These make curious reading. 
Some firms state that they have had no trouble in using 
the imported pig, whilst in other cases the reports have 
n most unfavourable. Generally, it seems that the 
firms which have bought their iron and made their mix- 
tures ‘‘on analysis” have managed all right, whilst those 
who have attempted to grade the iron by fracture have 
had a bad time in their foundries. The Pratt and Whit- 
ney Company report that they have had to reduce the 
speed of cutting to two-thirds, in machining castings made 
with a proportion of English and Scotch pig; but that 
since they have taken to running the metal very hot they 
have got as good castings as ever they did, and the metal 

roves to have a close grain, which polishes beautifully. 
Bn the whole, the German irons seem to have given 
American founders less trouble than those from this 
country, as they corresponded more closely in composition 
to the ordinary American foundry irons. 


We have received from the North Australian League, 
452, Collins-street, Melbourne, a pamphlet calling the 
attention of financiers and railway contractors to the Act 
last Session by the Legislature of South Australia, 
authorising the construction of a line of railway across 
the Continent from south to north, between the present 
terminus of the Adelaide line at Oodnadatta and of the 
Port Darwin line at Pine Creek. The total length, 
according to the approved plans, is 1063 miles. It is 
proposed to build the line on the land grant system, 
and tenders will shortly be advertised for from parties 
willing to conclude a contract on these lines. The 
gauge is to be 3 ft. 6 in., and the line must be laid 
with 60-lb. rails. The maximum land grant made 
will not exceed 75,000 acres per mile of railway. Tenders 
may be made for the construction of the line as a whole, 








or for any particular portion of it. The ‘‘right of. way,” 


it] 


to use an American term, will be given free, but must not 
exceed two chains in width. Whilst a certain route has 
received a provisional approval, this may be varied by 
consent, either initially or during the execution of the 
contract, but the deviations must not be such as to bring 
up the total length of line to more than 1200 miles. The 

vernment will ultimately purchase the undertaking at 
a price to be fixed by arbitration. 

Ina er read before the Engineers’ Club of Penn- 
sylvania, Mr. H. G. Wilgers gives some figures as to the 
labour cost of concrete foundations and concrete walling, 
as ascertained, in elevating the railway tracks at Alle- 
gheny City. Two contractors were employed here, 
one —_ hand-mixed cement, and the other machine- 
mixed. With hand-mixing “half” a foreman and 23 
men mixed 60 cubic yards per day, the men being paid 
6s. 3d., and the foreman 12s. 6d. per day. The cost of mix- 
ing was therefore 2s. 6d. per cubic yard. With a machine 
mixer one foreman and 194 men, including an engine-driver 
and a “‘ half” foreman were employed, and they mixed 100 
cubic yards per day. The foreman in this case was paid 
14s. 7d. per day; the driver, 12s. —— day; and the labour 
cost was then 1s. 6d. per cubic yard. The cost of putting 
in the forms when the height was below 12 ft. amounted 
to 2s. 24d. per cubic yard, the men re being ‘‘half” 
a foreman at 12s. 6d. per day, and 20 men at 6s. 3d., 
the work done being 60 cubic yards per day. The con- 
tractor who used machine-mixed cement employed for 
similar work to the above one horse and driver, an engine 
driver for his steam crane, “‘half” a fireman, a foreman, and 
twenty other men, the amount laid being 100 yards per 
day, and the cost of laying 1s. 8d. per cubic yard. In 
foundation work, however, his competitor beat him in the 
matter of cost of laying, the relative labour costs for this 
work being 84d. and 104d. per cubic yard, though taking 
into account the lesser cost of machine mixing, even 
here the net advantage lay with the user of the machine. 
umming up, hand-mixed concrete in place, in forms 
above foundations, cost 4s. 84d. per cubic yard for labour, 
and machine-mixed 3s, 2d.; whilst in foundations the re- 
= labour costs were 3s. 24d. and 2s. 44d. per cubic 
yard, 








CANADIAN TELEGRAPHY.—The Great North-Western 


Telegraph Company is a m es vid the 
new Pacific cable for Australia, Tasmania, and New Zea- 
land at 58 cents per word. 





Exectric Locomotives.— The Sunderland Town 
Council has received an electric locomotive, built by the 
British Thomson-Houston Company, for use at its 
Hylton-road electricity station. feis intended for draw- 
ing laden coal wagons up to a gantry at one side of the 
station. From this gantry the coal is tipped down to the 
mechanical stokers, which feed the fires of the boilers. 
The new engine is driven in a similar manner to the 
trolley tramcars, and has an arm projecting from the 
rear conveying the current from the wire to the motor. 
It is fitted with an electric brake for emergencies, and a 
hand brake for ordinary use. 





A New American CanaL.—New York authorities are 
talking of a new canal through that state from the Great 
Lakes to the Atlantic. Governor Odell favours the Lake 
Ontario route for a 1000-ton barge canal, which he be- 
lieves can be completed with an expenditure of 60,000,000 
dols. Mr. Bond, state engineer, estimates that the Lake 
route will cost 52,198,756 dols. The route of the canal 
under this plan will be as follows :—Waterford to Cohoes 
by the old canal, Mohawk River to Rexford Flats and 
Little Falls, running north of Utica, ing south of 
Rome to Fort Bull, and then down Wood Creek to Oneida 
Lake; Oneida River, and Oswego River to Lake Ontario. 
A new section of canal, 18 miles in length, from Olcott to 
a would connect with the Buffalo end of the old 
canal, 





CaTaLocurs.—Messrs. Fraser and Chalmers, Limited, of 
Erith, Kent, have issued a pamphlet dealing with the 
KGrting gas engine, as adapted fur use with blast-furnace 
or producer gases.—The New Britain Machine Company, 
of New Britain, Conn., U.S.A., have sent us a catalogue de- 
scribing the Case high-speed steam engine. These engines 
have oscillating ——— and are remarkably compact 
for their power.—Messrs. Thomas Smith and Sons, of the 
Steam Crane Works, Rodley, near Leeds, have sent us 
illustrated circulars relating to their overhead and locomo- 
tive traveller cranes, and to their locomotive steam cranes. 
The electric pct cranes made by this firm are of the 
three-motor type. A standard design hoists a load of 
20 tons at 4 ft.a minute, and one of 10 tons at 8 ft. a 
minute, whilst a load of 6 tons can be lifted at 124 ft. per 
minute, and one of 3 tons at 25 ft. per minute. he rate 
of traverse is 60 ft. per minute.—Mesars. P. R. Jackson 
and Co., Limited, of the Salford Rolling Mills, Man- 
chester, have sent us a copy of the electrical section of 
their general catalogue. Motors and generators are alike 
illustrated and described, the latter being made in patterns 
suitable for belt driving as well as for ‘‘ direct connection.” 
Amongst the machines illustrated is an electric haulage 
em built for work in a colliery.—Messrs. R. W. Black- 
well and Co., Limited, 59, City-road, E.C., have issued a 
new edition of their price-list of tramway tools, supplies, 
and sundries. Included in the list is practically every 
tool needed in mantaining and laying down an electri: 
tramway, from rail cuts to car jacks.-—- Messrs. Veritys, 
Limited, of 31, King-street, W.C., have sent us a price- 
list of their electric radiators for heating living-rooms and 
offices. This — of heating is the cleanliest and least 
troublesome of any, and has many merits where the cost 
of the current is not prohibitive. With the type of 
radiator introduced by Messrs. Verity, the heating effect 








is accompanied by a soft, warm light, 
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THE GUN-POWER OF BATTLESHIPS. 


W3ILE it is always admitted that in the design 
of warships there must necessarily be many com- 
promises, so as to secure the highest possible 
degree of efticiency from each of the several ele- 
ments which go to make up the fighting power of 
the ship, it must be conceded generally that, in 
the case of aline-of-battle ship, gun-power should 
take first place. In saying this, of course, we do 
not forget that, to live in order to fight, the ship 
| must have a satisfactory degree of protection against 
the attack of the enemy. In some of what may be 
termed the secondary naval Powers there is, how- 
/ever, a very strong tendency to make protection 
| somewhat subservient to speed, the idea being that 
|as the financial resources are limited, and as, 
therefore, all the best qualities cannot be in- 
icluded in the highest degree, it is more impor- 
jtant to be able to choose the time to fight, 
'and therefore to be able to run away from a more 
| powerful opponent, when prudence suggests this 
| course. Such high-speed ships, of course, have a 








large degree of gun-power, so that they may, when 
there is a chance of success, engage in combat the 
enemy’s ships in detail. This policy, however, so 
far as a first-class Power is concerned, is not 
admissible, for the simple reason that to terminate 
the state of war a decisive engagement must be 
fought; so that it is absolutely necessary that a 
first-class sea Power should have strong armament 
in all its ships, as well as complete defence and, 
as far as possible, high speed. 

It can scarcely be claimed that in our recent ships 
the offensive qualities have excelled to the same 
extent as in some other navies. There is, no 
doubt, compensation in other elements in design, 
each important in itself, but so far as the line-of- 
battle ship is concerned, of less moment, in the 
view of many experienced naval critics, than the 
armament. Because of this, the battleship which 
is to be launched next Thursday by Messrs. Vickers, 
Sons, and Maxim, Limited, for the Chilian Navy, 
is of special interest, because on dimensions 
limited to suit the harbours of South America, 
she has powers of attack which are undoubtedly 
remarkable. If the standard of comparison be 
the weight of shot comprised in one round from 
the primary guns per unit of displacement, which 
enables all sizes of battleships to be taken into 
account, it is found that the ratio of this new ship 
is only exceeded by the latest vessels for the United 
States Navy, the battleships of the New Jersey class, 
of 15,000 tons displacement. The weight of shot 
which these American ships will be able to dis- 
charge per 1000 tons of displacement is 440 Ib., 
whereas the weight fired in one round by this 
relatively small Chilian ship is 427 Ib. per 1000 
tons from all guns and 407 lb. from primary 
weapons. The nearest approach to this result 
is attained by the new Italian battleships, in 
which the speed aimed at is 20 knots. In thesé 
ships, the primary gun fire is equal to 405 lb. per 
1000 tons of displacement. . In the 22-knot Italian 
ships, however, the proportion is 350 1b. The new 
battleships for the British Navy of the ‘‘ King 
Edward VII.” class marked some advance in this 
respect from previous vessels of our Navy, as 
their guns of the first order fire at the rate 
of 362 lb. per unit of displacement. We are, 
of course, ready to admit that in other qualities, 
notably in their power to keep the sea for long 
periods, these British ships have ‘some advantage 
over the others named; and it must be noted 
that for a fleet whose principal business it is to 
‘‘watch a port”—the new substitute for the old 
system of blockading—such qualities as coal 
capacity, &c., are of great consequence. In the 
Duncan class, of 19 knots’ speed, the gun-power is 
equal to 328 lb. per 1000 tons displacement. In 
the latest French ships the proportion is 306 lb. 
per 1000 tons, and in the case of the Russian and 
German ships 290 Ib. each. 

This method of comparison, however, while it 
is based on the correct assumption that the British 
Navy does not possess any superior wealth in 
personnel, may not be quite satisfactory, as it 
takes no cognisance of the mechanical point of view. 
The strength of guns to enable high ballistics to be 
attained, the quality of explosive compounds and 
its influence on velocities, the form of the breech 
mechanism and its effect on rapidity of fire, as well 
as the design of the mounting—which has an im- 
portant bearing on the speed of training and 
accuracy of aim—are all elements contributing to 
the efficiency of guns firing the same weight of 
projectile. Even if we assume that the mechanical 
features of the guns fitted to British ships are 
superior to those in foreign navies—and we fear that 
the freer hand given to British, as to other, firms by 
foreign clients scarcely bears out this assumption— 
there is the important fact that the explosive com- 
pounds used thus far in our ships give a velocity 
of 10 per cent. less than that used by most of the 
European and American Powers, with an even 
greater rate of reduction in muzzle energy. 

We have set out in the Table on page 48 the 
dimensions of this new Chilian ship in comparison 
with several others of approximately the same size, 
with the view of showing the armament, the prin- 
cipal protection, and the speed given for the dis- 
placement tonnage allowed. It is difficult to tind 
a ship of exactly the same type as the new Chilian 
boat from amongst the later British and French 
battleships, and therefore we have taken the 
Russell as a type representative of the British 
Navy ; but the new vessels of the Patrie class are 
much too large for comparison, It will be noted 
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that most of the ships are of 19 knots’ speed, with 
the exception of the Italian vessel, in which a 
maximum of 22 knots is aimed at, at the expense 
alike of protection and gun-power. Italy has always 
strongly advocated high speed in her battleships. 

It is not easy, without reproducing detailed 
drawings, to afford a clear and just comparison 
of the extent of armour protection, as the area pro- 
tected may vary very considerably ; and this is 
probably the case in the Russell. It will be noted 
that several of the battleships have a maximum of 
9-in. armour on the broadside ; but this nay only 
be of limited extent. In the Chilian ship, on the 
other hand, the 7-in. armour is of the full depth of 
the citadel, extending from some 5 ft. below the 
water-line to the level of the upper deck, while it is 
carried to the extreme ends of the ship as a water- 
line belt, tapering to 3 in. at the extremities. The 
armour citadel formed by this main armour-plating 
is about 280 ft. long, with’thwartship armoured bulk- 
heads at the ends. Within these latter are built the 
barbettes for the 10-in. breechloading guns. Two 
such weapons are mounted in each barbette, the walls 
of which are of 10-in. armour. On the main deck 
there are ten 7.5-in. guns, which are completely 
protected by the 7-in. armour broadside walls, and 
they are separated from each other by armoured 
longitudinal bulkheads and traverses. Four more 
7.5-in. guns are mounted on the upper deck, and 
these are placed within casemates having 7-in. 
armour. Phe conning-tower has 11-in. armour, 
and in addition there is a complete protective 
deck from end to end, varying in thickness from 
14 in. to 3 in., while the upper deck itself is 
armoured over the positions occupied by the 7.5-in. 
guns below. It will thus be recognised that this 
Chilian ship is very fully protected against the 
attack of any ship, even of the first importance. 

We have indicated that there are four 10-in. 
guns and fourteen 7.5-in. guns, and as in these 
the Vickers’ Company have embodied many impor- 
tant improvements, alike in the breech mechanism 
and mounting, a very high energy and rapidity of 
tire are obtained. Each of the 10-in. guns, which fire 
500-Ib. projectiles, will easily attain a rapidity of 
four rounds per minute, and with nitro-cellulose 
powder will develop an energy of over 27,960 foot- 
tons. The most remarkable change, however, is in 
the use of the 7.5-in. quick-firing guns, instead of 
the 6-in. weapon hitherto very largely used in similar 
cases. The difference is most marked, not only in the 
energy of each gun, but particularly in the destruc- 
tion which may be done ina short period of time. 
In addition to those primary guns, the Chilian ship 
is specially strong in the auxiliary armament des- 
tined to meet attack by torpedo craft; and here 
one can easily recognise the influence of recent 
experience by the Chilian Navy Department. There 
are fourteen guns of the new 14-pounder type, which 
give a very high rapidity of fire ; there are also two 
12-pounders, for landing duty, four 6-pounders, 
four pom-poms, and four Maxims. The total weight 
of one minute's fire is 13} tons. Taking the primary 
guns only, the minute’s fire is :— 

Foot-Tons 


lb. Ib. in Energy. 
12 projectiles of 500 = 6,000 and 335,568 
98 200 = 19,600 ,, 1,186,584 





110 25,600 1,522,152 

From each broadside there may be fired per 
minute 12 projectiles of 500 lb., and 49 of 200 Ib. 
—a total of 15,800 1lb., with an energy of about 
928,800 foot-tons. When chasing the enemy this 
Chilian ship can fire ahead each minute six projec- 
tiles of 500 lb., and 56 of 200 Ib.; in all 14,200 lb., 
with a collective energy of about 845,900 foot- 
tons. This ship has also an immense gun-power 
against torpedo or submarine boat attack. Her 
smaller guns fire per minute 280 projectiles of 
14 lb., 112 of 6 lb., 1200 of 1 Ib. (pom-poms), and 
2000 rifle bullets, so that the enemy, once dis- 
covered, would have little chance of escape. 

We have worked out in the appended Table the 
approximate weight of Sor seneey which may be 
fired per minute by the Chilian ship, as compared 
with representative ships of the same size belonging 
to other Powers, and it will be seen that the weight 
of shot is enormously greater in the new ship, 
being 134 tons, while the 14,000-ton Russell fires 
8.9 tons ; the Russian Orel, of 13,600 tons, can fire 
9 tons ; the Austro-Hungarian ship, of 10,600 tons, 
8.8 tons; the latest German ship, of 13,200 tons, 
7.75 tons; and the Italian ship, of 12,624 tons, 
8.7 tons of projectiles. Taking the collective energy 





TABLE OF PARTICULARS OF MODERATE S1zED BATTLESHIPS. 


























| Austria-Hun- é Italian : eer 
— | Chilian Ship. “ bee » |gary: “Ersatz| , rely wh “Vittorio pr 
Laudon.” | ey, ‘PS. | Emanuele III.” ”* 
Length (between  perpen- 
diculars) ‘a és as 436 ft. 405 ft. 390 ft. 398 ft. 6 in. 435 ft. 6 in. 376 ft 5 in. 
Breadth. . - — 71 ft. 75 ft. 72 ft. 3 in. 72 ft. 10 in. 73 ft. 6 in. 76 ft. 
Draught. . oe sie ..| 24ft. 7} in. 26 ft. 6 in 24 ft. 6 in. 24 ft. 10 in. 27 ft. 3 in. 26 ft 
Displacement .. _ ul 11,800 tons 14,000 tors 10,600 tons 13,200 tons 12,624 tons 13,600 tons 
Indicated horse-power x 12,500 18,000 14,000 16,000 20,000 16,000 
Speed .. se ae rf 19 knots 19 knots 19 knots 19 knots 22 knots 18 knots 
Armour belt’ .. Hs 7 in. —6 in. 7 in. 8} in. — 5in. 9 in. —4 in. 93 in. 9 in. —4 in, 
» gun positions 10 in. —7 in. 11 in. —6 in. 9 in. — 4 in. 10 in. —6 in. Sin. 6 in. 
4 10-in. 4 12-in. 4 9.4-in. 4 U1-in. 2 12-in, 4 12-in. 
14 7.5-in. 12 6-in. 8 7.5-in, 12 6.7-in. 12 8-in. 12 6-in. 
14 14-pdrs. 12 12-pdrs, 6 a ye a 12 3-in. | 20 ve 
2 12-pdrs. 6 3-pdrs, 28 smaller 8 Maxims 12 1.8-in. 20 3-pdrs. 
Armament... st 4 Soc. pe 6 1-pdrs. 
4 1-pdrs. 
(pom-poms) 
4 Maxims 
Approximate weight of pro- 
jectiles per minute . 13.5 tons 8.9 tons 8.8 tons 7.75 tons 87 tons | 9 tons 
Approximate colleetive 
muzzle energy * ..|1,705,249 ft.-tons| 984,365 ft.-tons , 704,042 ft.-tons 843,578 ft.-tons | 643,861 ft.-tons | 784,295 ft.-tons 
Approximate energy at | 
yardsrange.. .. 850,243, 322,596, 376,203, 460,658 ,, 275,899 ,, | 307,868 ,, 








of one minute’s firing, the Chilian ship develops 
more than double that of any of the ships we have 
named, with the single exception of the British 
battleship Russell. The Chilian ship, of 11,800 
tons, has a collective energy per minute of 1,705,249 
foot-tons, while the Russell, of 14,000 tons, has 
an energy of 984,365 foot-tons. It is, however, 
pretty well accepted that the next naval engage- 
ment will be fought at a very long range—pro- 
bably 3000 yards—so that the figures we give 
on the Table, showing the approximate striking 
energy developed per minute in the Chilian ship 
and others in the list at this range, are interesting. 
Here, again, it will be seen that the collective total 
for a minute is more than double that of any of the 
ships on the list, notwithstanding that she is the 
second smallest in the comparison. Of course, the 
10-in. guns separately are not equal to the 12-in. 
weapons fitted to one or two of the ships; but in 
view of their power, especially when capped shell is 
used, there can be no doubt that they will do de- 
structive work, and their choice is a wise compro- 
mise, especially as it enables fourteen of the new 
7.5-in. guns to be fitted on board. Each 500-lb. 
capped shot may perforate at half-a-mile range the 
broadside armour of any ship afloat; while the 
200-lb. shots may perforate 6-in. armour at 1000 
yards range. 

These splendid fighting qualities, too, have been 

rovided upon limited dimensions—the length 

ing 436 ft., the beam 71 ft., and the draught 
only 24 ft. 74 in. The displacement is 11,800 tons. 
A sea speed of 19 knots is to be realised. The 
two engines, driving separate propellers, will 
develop 12,500 indicated horse-power. Nor have 
this high speed and fighting power been attained 
at the sacrifice of radius of action, as the ship 
carries fuel and supplies to enable it to steam at 
10 knots for 11,000 sea miles. 








THE CANADIAN NICKEL INDUSTRY. 

NickEL, alloyed with steel, is being more and 
more extensively used, and in view of the ever 
increasing demand for greater strength and less 
weight, especially in marine work, the application 


mines outside the corner and hitherto hampered by 
the producing cost exceeding the possible selling 
price. An analogous case is that of M. Secretans’ 
copper corner, so well engineered, but so unsatis- 
factory to the promoters in its ultimate issue. 
Because of all this it is interesting to investigate 
the general situation of the nickel industry, es- 
pecially as carried on in our North Amerigan colony ; 
and the facts are well brought out ‘in the recently 
issued report of the Bureau of Mines of Ontario 
for 1902. The Canadian and Orford Copper Com- 
panies, which have been consolidated. with the 
International Nickel Company, to which we have 
referred, are still the most important producing 
concernsin the Dominion. The Canadian Company’s 
mines and works have now been in operation for a 
period of about 15 years. Their principal works 
are at Copper Cliff, which covers 16,000 acres of the 
best mineral land in Ontario; and last year a 
feature of the company’s business was the opening 
of an immense deposit of nickelliferous pyrrhotite 
and copper pyrites in the township of Snider, and 
known as the Creighton Mine. It is’/12 miles 
distant from their main property, and work upon it 
has beeu rendered possible by the extension of the 
railway from Sudbury. Operations were com- 
menced in July 1900, the first ore was shipped in 
July, 1901, and now the surface plant is producing 
from 500 to 600 tons daily for shipment to the 
roastyards at Copper Cliff. The ore deposit as 
determined by test pits and other surface work 
covers an area 1100 ft. long by 400 ft. wide, tra- 
versed occasionally by trap-dykes. Mining at 
present is being carried on in an open cast, with 
vertical sides, showing nothing but clean ore of 
pyrrhotite with chalcopyrite, the approximate aver- 
age assay value being put at less then 2 per cent. of 
copper and over 7 per cent. of nickel. The equip- 
ment includes two great crushers of about 600 tons 
combined daily capacity, with a smaller one for the 
grizzly find, and the usual sizing and picking 
machine. In the big open mines of the company 
at Copper Cliff the grade of ore continues as satis- 
factory as formerly, and in one mine, at the 1000 ft. 
level, another large deposit of equal grade to the 
original body has been struck, while exploration is 





of this alloy is sure to develop, especially if, as is 
possible, the price of nickel decreases, with greater 
and more economical production and a higher per- 
centage of yield from the ores. The ordinary 
economic question, however, is somewhat com- 
“paneer by the extension to this branch of metalli- 
erous mining of the principle of combination ; the 
International Nickel Company, formed with a 
capital of 8,000,000/., having acquired some of the 
large producing companies of Canada, while at the 
same time they have entered into an amicable 
understanding with the French Société de Nickel, 
who own the other extensive nickel-producing 
mines of the word—in New Caledonia. This 
arrangement concerns price, production, and the 
division of markets. Fortunately for the future, 
however, there are extensive mines and works 
which are not yet controlled by the consolidation ; 
indeed, it is stated that not more than one-fourth of 
the known deposits in the extensive Sudbury region 
of Canada has passed into the possession of the new 
combine. Moreover, experience has shown that it 
is exceedingly difficult to create a tight corner in 
the production of such a mineral, as any consider- 
able appreciation of yalue always brings to the front 





continuing to a radius of from 20 to 50 miles from 
the Copper Cliff. The ore found consists of a 
mixture of nickelliferous pyrrhotite, pentlandite, 
chalcopyrite, and diorite. The nickel occurs in 
two forms—first as the true nickel ore, pentlandite, 
a bronze coloured mineral carrying about 35 per 
cent. nickel, 35 per cent. sulphur, and 30 per cent. 
iron. The second form of nickel occurs as an im- 
purity, a foreign element in pyrrhotite, in which 
mineral nickel often replaces about 3 per cent. of 
the iron. Copper occurs in the form of copper 
pyrites. The ore contains no arsenic or antimony, 
and but small traces of gold, platinum, and palla- 
dium. The roasting process occupies from 10 to 12 
weeks. Many plans have been considered for the 
utilisation of the sulphur fumes for the manufacture 
of sulphuric acid, but owing to the peculiar mine- 
ralogical composition of the ore this, it is said at 
the mine, has not been found practicable. The ore 
after roasting requires about one-sixth of its weight 
in coke for smelting. The matte, or product after 
smelting, contains about 17} per cent. copper, 174 
per cent. nickel, 25 to 35 per cent. iron, and 20 to 
30 per cent. sulphur. The smelting plant consists of 
14 furnaces, 
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There have recently been completed extensive 
smelting works, three-quarters of a mile south-west 
of Copper Cliff, and these have been utilised for 
the re-treating of low grade mattes produced at the 
Copper Cliff smelters, with the result that their 
metal contents have been raised from 30 to about 
70 per cent. This most desirable result is effected 
by crushing, grinding, calcining, and re-smelting 
the matte, thus getting rid of a great deal of the 
rock matter, iron, and sulphur, and producing an 
article so much nearer the point of refinement and 
separation of the metals. For ‘the final separation 
of the copper and nickel this material is sent to 
New Jersey. The process includes a series of 
smeltings with various alkalis, followed by an 
electrolytic treatment for the purpose of producing 
pure nickel. 

One of the principal companies outside of the com- 
bination is the Mond Nickel Company, whose mines 
at Victoria have been very considerably developed 
during the past year, the Bessemer process having 
been put down for turning out matte. The product 
is a high-grade article, carrying about 80 per cent. 
metallic contents in equal proportions of nickel and 
copper, the iron in the ore being at the same time 
entirely eliminated. This matte is brought to this 
country, where it is refined at the Swansea works 
by Dr. Mond’s own process. The Victoria surface 
plant, the roastyard and smelters, allows for the 
treatment of from 125 to 150 tons of ore daily, and 
very extensive work has been carried out for the 
economical mining of the ore from five different 
levels ; the compressed-air plant has a capacity for 
running 15 drills, while there is also an extensive 
electric power-house for the mining. The smelter 
plant comprises a furnace building, several large 
storage bin-rooms, and engine and boiler room, the 
main structures being of steel, with sheet-iron 
covering, in which are installed two water-jacketed 
blast furnaces and forehearths, two Bessemer con- 
verters taking molten mafté direct from the furnaces, 
crushers and pulverisers, travelling cranes and 
other accessory machinery. In the. power-rooms 
are five 100 horse-power return tubular boilers, 
feed pumps, a Reidler air-compressor, two Conners- 
ville blowers, with engines direct connected, a 125- 
kilowatt dynamo directly connected with a com- 
pound tandem high-speed engine, several pumps, 
and, in the machine-shop, lathes and drills run by 
aseparate engine. Branch railroad sidings connect 
the adjacent Canadian Pacific Railway tracks with 
different parts of the works, the upper storage bins 
being reached by graded trestle work, and the 
shunting accomplished by a small locomotive. 

Outside the combine there is also the Lake 
Superior Power Company, whose work is in an 
advanced stage, and where mattes are likely soon 
to be turned out, while the Gertrude and Elsie 
Mines have been opened up and are using consider- 
able quantities of ore, part of which is being roasted 
on the former property, where smelting works are 
also being erected. . Picked ore from the Gertrude 
Mine, containing little or no copper, is taken to the 
company’s reduction works at Sault Ste. Marie for 
treatment. There are also the Nickel Copper 
Company, whose works at Hamilton, to operate the 
Frasch process of refining, have not yet been put in 
operation ; the Dominion Mineral Company, and 
H. H. Vivian and Co., both of whom own lands 
and smelters in the Sudbury region; the Great 
Lakes Company, and others, so that the combina- 
tion by no means controls all the nickel ore in this 
district of Canada, and, as is pointed out in the 
Government report, there is plenty of room for 
independent companies. 

_ During the past ten years, 1,306,722 tons of 
nickel, copper, and copper ore, producing 26,606 
tons of metallic nickel and 28,070 tons of metallic 
copper, have been produced in Ontario, the value of 
the nickel being over 4,000,000. sterling, and the 
value of the copper nearly 1} million sterling. The 
rate of development has been very much greater 
during the last five years than in the first half of the 
decade. Thus, between 1897 and 1901 the ore 
raised per annum increased almost four-fold—from 
93,155 to 326,945 tons—-while in the earlier five 
years the increase was only from 72,349 to 93,155 
tons. But the most striking development has been 
in the production of high-grade matte, which in 
1897 only amounted to 328 tons, whereas last year 
it was 15,546 tons. As will be seen from the 


Table accompanying this article, the nickel contents 
have more than doubled in the past five years— 
from 1999 to 4441 tons—while the copper contents 
The value 


have increased from 2750 to 4197 tons. 








of the nickel produced has increased from about 
72,0001. to 372,0001., while the value of the copper 
recovered has increased nearly three-fold—from 
40,0001. to 118,0001. -The total value of the 
products in 1897 was 112,0001., whereas last year 
it was 490,000. The number of men and the 
total amount of wages paid, it will be seen, has 
grown almost at the same rate. 


Progress of Nickel-Copper Mining, 1897-1901. 




















_ 1897. 1898. 1899. 1900. 1901. 
tons tons | tons | tons tons. 
Ore raised 93,155 123,920 | 203,118 | 216,695 326,945 
», smelted .. 96,093 121,924 | 171,230 211,960 | 270,380 
Ordinary matte 
produced -» 13,706; 21,101 19,109 | 23,336} 295,588 
High-grade matte | 
produced x: 328 — 106 | 112 15,546 
Nickel contents 1,999 2,7833 2,872 | 3,540 4,441 
Copper ,, ..; 2,750| 4,186} 2,834, 3,364 4,197 
dols. |  dols. dols. | _dols. dols. 
Value of nickel 359,651 | 514,220 | 526,104 | 756,626 | 1,859,970 
» copper 200,06 268,080 | 176,326 | 319,681 589, 
Wages paid ..| 253,226 | 315,501 | 443,879 | 728,946 | 1,045,889 
Menemployed _.| 535 | 637 5 1,444 2,284 
Nickel, therefore, stands first, so far as the 


value of production is concerned, amongst the 
minerals recovered in Ontario, the output for 1901 
having reached the highest point yet recorded. It 
will be seen from the Table that the advance in 
value in comparison with the previous year was at 
a greater ratio than the increase in tonnage. This 
satisfactory result is due to the re-treatment of the 
low-grade mattes at the smelting works to which 
we have already referred, and it is along such lines 
that one may look with greatest confidence for a 
reduced producing cost and selling price. The 
average price at which the nickel contents of mattes 
was appraised in 1900 was 5d. per pound, while in 
1901 it was about 10}d., and yet only about one- 
half the product of the Canadian Copper Company’s 
smelters was treated under the new process, so that 
a greater increase is expected in the near future. 
It should be stated in connection with the above 
Table that the values given are based not on the 
ultimate selling price of the material after it has 
been finally treated, except where such final treat- 
ment has taken place in Canada, but represents 
rather the real value of the material in the condition 
in which it is exported. The ultimate value of the 
product of the nickel mines dealt with would be for 
last year about 688,0001. greater than is given in 
the Table. 








STEEL WORKS IN JAPAN. 

For some time past steel manufacturers and en- 
gineers in Kurope and America have been watching 
with much interest the accounts of the progress of 
the steel works which were being erected by the 
Japanese Government at Wakumatsu, in the south 
of Japan, for on their success or failure, to a large 
extent, depended the future of engineering and 
shipbuilding in Japan, and consequently also the 
foreign trade in iron and steel and the appliances 
of engineering. It is not long since we printed 
what seemed to be a glowing account of the success- 
ful inauguration of the work, in which high hopes 
were expressed of their immediate success. Not long 
after, however, there came reports of financial difti- 
culties ; but it was explained that these were likely 
soon to be got over, although such a well-informed 
journal as the Japan Daily Mail expressed the fear 
that the steel works were an example of an under- 
taking which had been pushed too rapidly forward, 
and on too large a scale, before conditions were 
ripe for them. In other countries such works take 
a generation or two to develop, and men must be 
trained to the work, and conditions generally must 
fit themselves to a large industrial development. 
In many departments the progress of the Japanese 
has been wonderful, and it will surprise those who 
know them best if the steel works are allowed to 
become, even for a time, a failure. 

The latest journals from Japan, both foreign 
and Japanese, are very much taken up with the 
discussion of the position of the works ; but as all 
that is said is mixed with a good deal of specula- 
tion, it is not advisable to go much into details 
until more exact information is available. All, 
however, seem to be agreed that the fact of 20 
million yen having already been invested in the 
works precludes any idea of giving them up. 

The Japan Times, a paper published in English 
but edited by Japanese, states that the special 
investigation committee, consisting of Messrs. 
Yashiro (Vice-Minister of Agriculture and Com- 





merce), Sakatani (Vice-Minister of Finance), Mat- 
sumoto (Director of the Railway Traffic Bureau), 
and Messrs. {Hotta and Hasegawa, M.P.’s., has, 
after prolonged investigations into the business of 
the foundry, submitted the result of its work to 
the Minister of Agriculture and Commerce. The 
report recommends a sweeping change in the 
organisation of the factory—that is to say, it recom- 
mends the Minister to reorganise the foundry as a 
private concern, with the Government as its biggest 
shareholder. In other words, the foundry is to 
be converted into a joint-stock company, with a 
capital of 27$ million yen, of which 20 millions 
is to be represented by the plant, board, and 
so forth, and the remaining 7} millions is to be 
raised from the public at large. A separate treat- 
ment is to be accorded to the shares of the Govern- 
ment, and to those of private individuals, as the 
former are only to receive a dividend after 8 per 
cent. has been distributed to the private share- 
holders. Moreover, the Government is te gua- 
rantee that the latter should receive a profit of 
6 per cent. for 15 years from the starting of the 
works. Further, the Government is to limit itself 
to lend money not exceeding 5 million yen free of 
interest, to be refunded in 20 years’ instalments from 
the opening of the works on the new basis. In 
addition, the Government is to pledge itself to 
purchase from the establishment all the iron and 
steel which it requires, and the works are to be 
exempt from business tax for fifteen years. Of 
the profits, 8 per cent. is to be set aside every year 
on account of reserves, while other 2 per cent. is 
to be appropriated as reserves for equalising divi- 
dends. Vaslous other suggestions have been made, 
but we need not go into details, as our object is 
simply to give a general idea of the position. 

eedless to say, the past management of the 
works has been severely criticised. Mr, Kato, 
M.P., ex-Foreign Minister and formerly Japanese 
Minister in London, is reported to have said that 
the method of conducting the work has smacked of 
the amateur, not to say of the apprentice ; and that 
in consequence, if the works were run on the 
original lines, they would incur a loss of over one 
million yen a year, instead of the large profit 
which was confidently anticipated by their pro- 
jectors. Mr. Kato’s suggestion is that foreign 
experts should be engaged, and that the conduct of 
the works should be left in their hands. Of course, 
he is aware that foreign experts of established 
fame will not undertake such responsible work 
unless they are given a big salary, but this is 
only a trifling affair, comparatively speaking. He 
does not think that any foreign capitalist would be 
induced to purchase the works, ats least for a sum 
to which the Government would agree. We have 
followed the industrial progress of Japan with much 
interest for a good many years, and we hope that 
the ultimate arrangements with regard to the steel 
works will justify the reputation which they have 
made not only for energy and skill, but also for 
foresight and prudence. 








THE PARIS EXHIBITION OF 
AUTOMOBILES. 

Tue exhibition of motor cycles and automobiles 
recently held in Paris, in the Grand Palais on the 
Champs Elysée, formed an admirable illustration of 
the activity which is being displayed in this special 
branch of industry. The main span of the building 
was absolutely crowded with stands ; part of the side 
halls and rooms had also been set apart, both for 
details and accessory gear, and for a number of ma- 
chines. The latter were mostly shown by dealers, and 
were, perhaps, of less interest than those exhibited 
by the makers in the main building. The large 
number of merchant exhibitors—if we may so 
style them—affords, however, a striking evidence 
that the automobile now forms in France a current 
marketable article. The Exhibition was inter- 
national, in the full meaning of the word. British, 
American, Belgian, German, and Italian works had 
taken this opportunity to make known their various 
types. 
Ta those who have followed the development of 
automobilism in France must have been struck 
by the large number of French firms who have 
taken in hand the manufacture of such motors as a 
speciality, who previously never. attempted to 
exceed the limits of general iron and steel construc- 
tive work. A further special feature of the Ex- 


hibition was the large quantity of motor cycles it 
contained. These have been much in favour, 
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and have been considered to afford the cheapest 
form of mechanical locomotion. Opinions may 
become modified as to this, as experience is 
gained in the construction of the smaller and 
more recent type of automobiles. With regard to 
comfort in riding, we were very glad to notice that 
the exclusive construction of open cars will soon 
be a thing of the past. Hoods and awnings offer 
a great resistance to the air ; they absorb a large 
proportion of the motive power, and will, of course, 
not be used for racing cars. The running at out- 
rageous speeds should not be considered, however, 
the reasonable object of automobiles, and as wind 
and dust form a most objectionable accom- 
paniment of open-car travelling, all improve- 
ments to do away with this inconvenience 
will be viewed with great interest by the general 
travelling public. As a rule, the outward ap- 
pearance of the cars is very much better than 
formerly, and makers have certainly made great 
progress in this respect. Important modifica- 
tions have been made to the underframe, to in- 
crease the strength of the car, and to do away as 
much as possible with skidding. The wheels are 
now placed 51.20 in., and, occasionally, 55.10 in., 
apart. The wheel-base having been increased 
also, the cars are much longer than formerly ; 
some shown at Paris appeared as long as a coach 
and pair. The length of the car is accentuated 
by the fact that the front cover over the motor, 
instead of being slanting, as was usually the case, 
is now frequently made rectangular, and has more 
or less the appearance of a coftin ; this innovation 
is due, we are told, to the Daimler Company. The 
radiator is placed in front of this box covering. 
It is interesting to follow the modifications which 
have been carried out in the underframe, and 
to ascertain the advantages gained by these 
changes. The transformed type of underframe 
of 1902 would be, according to some authorities, 
the imitation in all points of a type — the 
Daimler Mereédés—which met with a good share 
of success, and does not contain any very real 
improvement on former patterns. The use of tubes 
in the construction of the underframe has been 
almost completely dropped. Some manufacturers 
still use wood, with iron mountings, and their 
underframes thus built are well received in many 
quarters. Each makers, of course, advocated his type 
of underframe with equal conviction, and adduced 
numerous facts to show that his own was unques- 
tionably the best in the market. The opponents 
of wooden frames have asserted that they shake 
loose when the car has run over 100 miles or so ; 
this, however, is in opposition to the facts, as there 
are many thousands of cars in service fitted with 
such underframes, and they have never given rise 
to any special difficulty. The advocates of wooden 
frames, on the other hand, state that the vibra- 
tions cause the metal forming the steel frames 
to crystallise to some extent, thus rendering 
it very liable to break under an increased strain. 
We believe that both types are equally good, 
but that fashion and lightness point to the 
exclusive use, in the near future, of metallic 
underframes. One frame shown was built up of 
square tubes with wood inside. In the latest 
types, the small frame which used to be placed 
within the underframe, and served to carry the 
motor and reducing gear, has mostly been done 
away with; both motor and gear are carried by 
wide shoulder-pieces which rest on the sides of the 
underframe. 

The motors are now almost always fitted in 
front of the cars; they contain generally four 
cylinders. The three-cylinder motors exhibited 
by two firms created almost a sensation, as also 
did some with as many as eight cylinders. The 
horse-power is generally being much increased. 
Almost all the motors are water-cooled, the water 
itself being cooled down by radiators of an entirely 
new design. This arrangement can be traced also 
to the Mercédés car, and is considered a success by 
some specialists, the radiator working most satis- 
factorily, and having a very large cooling surface 
for a comparatively small volume. It has been 
copied by various manufacturers. It is styled a 
‘*beehive” radiator, and is placed vertically in front 
of the car; it is pie wk in a casing, in which 
a very large number of holes are cut; in the 
casing is a series of small flat tubes in which the 
water circulates. In this manner a radiator can 
easily be built with a cooling surface of about 
100 square feet. The same water being used over 


again for cooling, there is practically no risk of the 








tubes getting stopped up by sediment or scaling. 
The flow of air through the beehive radiator is 
increased by the action of an helical fan which 
revolves at the rear. 

Much unfavourable criticism has been expressed 
by other experts with reference to this cooling 
device: it is urged that the tubes are weak, 
and would split easily; that the whole arrange- 
ment would come to grief in the event of a 
collision with the branch of a tree, and so 
forth. As to the second objection, the reply is 
obvious that automobiles are intended to run on 
open roads and not through forest tracts. A more 
reasonable criticism is that the arrangement de- 
tracts largely from the elegant appearance of the 
carriage, and that it offers a far greater resistance 
to the air than the old-fashioned hood fitted with 
lateral wing tubes. It is certain that these beehive 
radiators have a much higher efficiency than any 
practical arrangement of wing tubes placed in the 
front of the vehicle and provided with an induced 
air current device. With the latter system of 
cooling, a carriage required from 40 to 50 litres 
of water, while with the new one from 7 to 8 litres 
suffice. 

Attention must be drawn to several new details 
in valves. In spite of much discussion, and the 
opinion of so high an authority as Mr. Edge, the 
winner of the Gordon Bennett cup, recent practice 
is clearly in favour of mechanically-controlled 
valves, instead of allowing them to act automatic- 
ally under the compression or exhaust of the motor. 
It is noticeable that in connection with this almost 
universal adoption by makers of mechanically-con- 
trolled valves, not a few of them complain that the 
arrangement involves complication, a second shaft 
being necessary to carry the lifting cam of the 
valves. On the other hand, considerable advan- 
tage is gained by suppressing the automatic springs. 
The claim of the advocates has not been proved 
that the mechanical control increases the duty of 
the motor, but it is certain that with it the 
number of revolutions can be reduced to 150 per 
minute. With automatic valves the full efficiency 
of the cylinder cannot be relied on, because 
the piston has already made a part of its stroke 
when the valve commences to open, and it does not 
close at the moment when the piston passes the 
dead-point and commences to return. A part of 
the carburised mixture is thus driven back into 
the carburator with considerable noise. The im- 
perfect action of the valve also results in irregular 
explosions and return of flame into the carburator. 
It would therefore appear that the increased com- 
plication is compensated by the absolute regularity 
in the action of the admission and exhaust valves, 
and which can be relied on, as the camshaft is 
driven by gearing. Of course, this applies only to 
petrol motors, which form the great majority of the 
exhibits ; and it would seem as though they can be 
relied on with certainty when the valves are con- 
trolled positively instead of being left to the 
more or less uncertain action of springs. Regu- 
lating the admission is obviously a necessity 
for satisfactory working, the system of ‘‘all or 
nothing,” which consists in suppressing the 
carburated mixture in the cylinder when no effort 
of the motor is required, being quite unsatisfactory. 
After a stroke of the piston without an explosion, 
the cylinder cools, the next charge admitted for 
a useful effort explodes imperfectly under the 
abnormal condition, and the proportion of petrol 
vapour admitted has to be increased. When the 
motor reaches its normal speed, a further change in 
the proportions has to be made. Naturally, these 
changes in the carburation involve extra trouble, 
and the danger always exists that the final mixture 
is not the most efficient. By proper regulation the 
control of the motor is almost as effective as in a 
steam engine. The regulator usually acts on a winged 
valve in the carburated gas admission pipe, allowing 
it to flow to a larger or less extent, but always in 
a sufficient amount to produce an explosion. The 
smaller amount would only produce a feeble explo- 
sion, but sufficient to keep the cylinder hot and in 
proper condition for subsequent explosions. The 
duty is a little less, because the compression is com- 
paratively slight, but the advantages are consider- 
able, and the consumption is proportioned to the 
“igi required. Moreover, the heavy flywheel can 

suppressed, and the disagreeable and charac- 
teristic noise reduced—no small consideration 
with the purchasers of automobiles. With this 
great improvement possessed by many of the 
cars exhibited, the petrol motor becomes a more 





formidable competitor of the steam and electric 
systems. 

The question of admission regulation leads natu- 
rally to that of carburation, on which the good 
working and economy of the petrol motor depends. 
We shall have several interesting and, indeed, re- 
markable arrangements of this part of the me- 
chanism to examine. The greater number of the 
combinations shown are on the spray system, 
though some constructors remain faithful to the 
‘*carburateurs & barbotage,” in which, as a rule, 
the film of essence is kept at a constant level by a 
float controlling its admission. 

A standard and advanced practice in ignition is 
now practically established, the magneto-electric 
machine having displaced burners. There are some 
exceptions to be noticed later, such as flameless 
burners, auto-incandescent ignition, &c. Some 
makers prefer to use accumulators and induction 
coils, charging the former by a small belt-driven 
generator. There is also an arrangement in which 
a magneto-machine furnishes a secondary current 
transmitted by a single wire to the porcelain tube 
igniter. 

Much progress has been made in the means of 
power transmission, and direct driving for the 
high speed is often employed. The tendency is to 
do away with gearing in transmitting the move- 
ment of the motor to the wheels; transmission 
shafts with universal joints are often used, with 
the motor generally in front of the vehicle. This 
arrangement involves the use of a rigid frame, 
for the most part designed on the lines indicated 
at the commencement of this article. The jointed 
shaft is prolonged to the differential of the rear 
axle, without the use of any chain. coupling 
the intermediate to the rear axle. Chain-driving 
is being steadily abandoned, and the use of 
the belt is almost obsolete. Brakes do not 
appear to have any new feature, except that 
they are made more and more powerful. As 
in all industries of very rapid growth and almost 
sudden development, the automobile tends towards 
a general type in its broad lines and main 
features—a type influenced largely by the Mercédés 
carriage, as we have already said. Lightness in 
construction, combined with increased power, is the 
general direction of improvement ; in other words, 
a reduction in the proportion between dead and 
useful weight combined with higher efficiency. It 
is evident from the Exhibition that the combined 
efforts of manufacturers have succeeded in realis- 
ing a very marked progress in this direction. Still 
much remains to be done, especially in the con- 
struction of the electric automobile. 








NOTES. 
Evectric ENERGY FROM THE Prt’s Movutu. 


Tue electric light and power transmission from the 
Berggeist Central Station, at Badorf, near Cologne, 
is an interesting ee of utilising a com- 
paratively poor fuel which would hardly pay trans- 
port over considerable distances. There is, as is 
well known, good coal in the Ruhr basin east of 
the Rhine, and in the Saar basin, west of the 
Rhine. Apart from this latter occurrence on the 
extreme south of the Prussian Rhine province, 
however, no coal proper is found on the left side 
of the Rhine. But lignite does occur in the Ville, 
a range of hills keeping about 6 miles from the left 
bank of the Rhine. The proprietors of the Berg- 
geist Lignite Colliery, at Badorf, situated about 
that distance off the Rhine, half-way between 
Cologne and Bonn, have had the enterprise to add 
to their colliery an electric central station which 
supplies light and power to that district, and, in 
fact, across the Rhine. We have thus an example of 
lignite entering into direct competition with coal. 
The case is not novel on the Continent; for 
the municipal electricity works at Dresden, to 
cite an instance, burn lignite, and demon- 
strate that this can be done successfully. At 
Badorf, the lignite, which is mined in open work- 
ings, is taken by an electric rope railway of short 
length direct to the internal furnaces of seven 
boilers, each having a heating surface of 103 square 
metres (1100 square feet). Automatic stokers are 
employed. Steam is raised at 140 lb., and passed 
through a superheater. The engines are con- 
densing vertical compound machines of dif- 
ferent powers. A start was made with three 
engines, respectively of 110, 475, and 900 horse- 
power; a 1200 horse-power unit is soon to be 
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added. The engines drive triphase generators, 
yielding currents at 5700 volts. Two of these 
dynamos are directly coupled to their engines, 
the third small dynamo is driven bya belt. A small 
continuous-current dynamo, two rotary converters. 
and an accumulator battery serve for excitation and 
for actuating some auxiliary machinery, pumps, &c. 
Four underground cables take the high - tension 
currents to four feeder points at Bornheim, Poppels- 
dorf, Vochem, and Weseling, the connections being 
such that each point can be fed through at least two 
cables. The main cables had last summer a length 
of 50 miles. Transformers supply light in the 
secondary circuits at 110 or 220 volts, and power 
at 220 volts. The district is chiefly agricultural 
and well-to-do. The Catholic churches want light 
for the early masses, the farmers want motors 
for their machines, and small and large manufac- 
turers claim a good deal of power. One firm of 
carpenters, for instance, has motors installed aggre- 
gating over 100 horse-power, but requires, even in 
busy times, rarely more “than 32 horse-power at 
the time, so that it has so far been possible to put 
down installations for four times the actually 
available power. There are thirteen factories with 
motors aggregating 736 horse-power joined to the 
central station. The maximum charge for light is 
6d. per kilowatt-hour. Power is supplied at about a 
third of the light rate, the maximum charge being 
2.16d. per kilowatt-hour. For a 7.5 horse-power 
motor, for example, the horse-power-hour costs 
1.5d. if the motor is used for 300 hours per month, 
and 1.7d. if used for 100 hours. The extension of 
the circuit over the right bank of the Rhine was 
effected last September by means of two high- 
tension cables. ' 


Tue InpustriaL Usk or ALOCHOL. 

A. joint committee of the Society of Chemical 
Industry and of the Chemical Section of the London 
Chamber of Commerce are endeavouring to per- 
suade the Board of Inland Revenue to frame 
reasonable regulations which will facilitate the use 
of pure spirit in certain manufactures in which the 
use of methylated alcohol is either inconvenient or 
impossible. The spirit in which the permanent 
officials are approaching the matter seems to be the 
worst possible, as apparently every application will 
be regarded with suspicion, and permission granted 
under only the most exceptional circumstances. 
We hope that the committee which is dealing with 
the matter will not confine its attention to the 
manufacturing use of pure spirit alone, but will 
also convince the officials of Somerset House of 
the necessity for revising the regulations as to the 
use of methylated spirit, which at present costs 
more than double its proper value, and has, more- 
over, by the additions introduced some few years 
back, has been utterly spoilt for many legitimate 
uses. The fear that the revenue will suffer is 
ridiculous, as the use of methylated spirit as a 
beverage would ever be confined to a very few 
unfortunate dipsomaniacs, and the loss to the 
revenue would thus be absolutely insignificant. 
The committee above mentioned are seeking further 
particulars as to the way in which industries are at 
present hampered by the excise regulations. These 
have been framed by Somerset House in a spirit of 
indifference to manufacturing requirements. This 
attitude can, no doubt, only be changed slowly ; but 
with an increasing proportion of business men in 
the House of Commons, it is to be hoped that a 
much-needed reform in this regard may in time be 
effected. 


PROGRESS OF SHIPBUILDING IN JAPAN. 


That the Japanese are determined that their 
country shall possess not only a powerful navy, 
but also an extensive mercantile marine, has long 
been evident, and the progress which has been 
made in both departments has been remarkable. 
The Japanese Navy is a very important factor 
among the forces in the Far Kast, which would 
require to be taken into account should, unfortu- 
nately, there ever be a struggle for supremacy of 
any other kind than that which comes from the 
action of economic forces, while their mercantile 
marine seems destined to be one of the strongest 
evolutionary forces which are changing the con- 
ditions of trade and industry in the Pacific area. 
China and Korea are the two countries which natu- 
rally feel its effect most strongly, but further 
south, even to Australia, and east to the conti- 
nents of North and South America, the Japa- 
nese are making their influence felt. At the 





end of 1900 the number of steamers registered in 
Japan was 1321, with a gross tonnage of 543,258, 
of sailing vessels, 3850, with a gross tonnage of 
320,572 tons, besides junks to the number of 
18,796 with a gross tonnage of 2,785,114. The 
Japanese journals take a very keen interest in 
all that relates to the mercantile marine, and 
the Nichi Nichi Shimkiu has been discussing 
whether the country would not be well advised did it 
strain a point to develop its shipbuilding capacity. 
In an article on the subject, figures are quoted to 
show that Japan constructed in her own shipbuild- 
ing yards during the year 1900, 77 steamers, aggre- 
gating 12,828 tons, and 48 sailing ships, with an 
aggregate tonnage of 3415, so that her totals were 
125 vessels, constructed with an aggregate tonnage 
of 16,243. On the other hand, her purchases 
abroad were 227 steamers with a tonnage of 
102,157, and 119 sailing ships, with a tonnage of 
31,509, or a total of 346 vessels, with a tonnage 
of 133,666. The writer points out that not only 
did Japan buy three vessels abroad for every one 
she built at home, but also, whereas the average 
tonnage of the steamers constructed in her own dock- 
yards was only 130 tons approximately, that of 
the steamers purchased abroad was 386 tons. In 
order further to stir the ambition of the country 
in the matter of shipbuilding, the writer proceeds 
to compare Japan with other countries and to 
prove that she makes a poor show. Taking the 
number of vessels over 100 tons, the returns are : 


Number of Ships Total Tonnage. 


Built in 1900. 
England ... eet 639 1,524,739 
America ... ae 268 433, 235 
Germany sa 101 217,593 
France... gs 92 177,543 
Italy ae vi 35 60,526 


It is admitted, however, that Japan is getting on 
as fast in this matter as is prudent, for undue haste 
would lead to disaster. The writer praises the re- 
markable courage of the Mitsu Bishi Company, and 
states that their open-handed outlays have materi- 
ally raised the country’s status in this respect, 
while other companies are also doing remarkably 
good work, so that he is inclined to think that the 
development of shipbuilding for the mercantile 
marine may safely be left to private enterprise. 
The naval dockyards belonging to the Government 
are also developing their resources, and are now 
turning out very good work. The following is a 
list of the cruisers, gunboats, and torpedo-boat de- 
stroyers which are now in course of being built in 
the naval shipbuilding yards at Yokosuka, Kure, 
and Sasebo : Niitaka: Third-class cruiser ; displace- 
ment, 3420 tons ; armament, 20 guns; speed, 20 
knots ; building at Yokosuka, and to be completed 
in December, 1903. Tsushima: Third-class cruiser ; 
3420 tons; 20 guns; 20 knots; building at 
Kure, and to be completed in March, 1904, 
Otowa : Third-class cruiser : 2900 tons; 14 guns ; 
21 knots; building at Yokosuka, and to be 
completed in October, 1904. Uji : Gunboat, 620 
tons; 7 guns ; 13 knots; building at Kure, and to 
be completed in July, 1903. Harusame, Mura- 
same, Hayatori, and Asagiri: Torpedo-boat de- 
stroyers ; building at Yokosuka, and to be completed 
in February, 1903. Besides these warships, nine 
torpedo-boats are now building at Kure, four at 
Kawasaki, four at Yokosuka, and three at Sasebo ; 
in all 20. These are to be completed between 
October of this year and March, 1904. 





Water Surpty or CARLISLE.—A special meeting of the 
water committee of the Carlisle Town Council was held on 
Friday to receive a report from Messrs. Mansergh and 
Son upon the Geltsdale water scheme for the supply of 
Carlisle, and upon the position of the city with regard to 
its present water supply. The report dealt in an elaborate 
manner with the available sources of water supply, and 
the estimated cost of the respective schemes was set out 
as follows: Geltsdale scheme, 243,000/.; Mosedale scheme, 
365,000/.; Ullswater scheme, 276,000/.; improvement of 
the present pers works, with reservoir at Durdar, 
152,000/.; and modified pumping scheme, with water- 
tower, 125,000/. Owing to the cost, Messrs. Mansergh 
consider that there are only two schemes to select from— 
viz., the Geltsdale and the pumping scheme, with a reser- 
voir at Durdar. They recommended the carrying out of 
the Geltsdale scheme. The present works are in such a 
perilous condition that the council must, Messrs. Man- 
—— consider, lose no time in getting something a great 
deal better. Messrs. rgh say: ‘Our deliberate 
and carefully-considered advice to you, therefore, is that 
you at once set about carrying out the Geltsdale scheme 
as laid before Parliament and sanctioned in 1898.” The 
committee decided that the report should be printed and 
circulated among the members of the council. 


JAMES WIMSHURST, F.R.S. 


WE much regret to record the very sudden death, 
from unsuspected heart failure, of Mr. James Wims- 
hurst, F.R.S., on Saturday last, the 3rd inst. 

James Wimshurst, who was in his seventy-first 

ear, was born in London on April 13, 1832, and 

gan his career by serving his time as an appren- 
tice at the Thames Iron Works to the late Mr. 
Joseph Mare. Soon after his articles were completed 
he was appointed one of the Surveyors for Lloyds, 
and it is a curious fact that he received this 
appointment on the same day as his old friend 
the late Benjamin Martell, who predeceased him only a 
few months. The surveyorship he held first in London 
and afterwards in Liverpool, but not long after his 
transference to Liverpool he was approached by the 
Liverpool Underwriters’ Registry (at that time a rival 
establishment to Lloyds, but which has since been 
incorporated with the older institution), and was 
appointed to the position of Chief of the Registry. 

r. Wimshurst’s next appointment was that of Prin- 
cipal Shipwright Surveyor to the Board of Trade, a 
position he held until four years ago, when his retire- 
ment under age rin arta took place. 

For many years before his retirement from the Board 
of Trade, and even to a greater extent since, Mr. 
Wimshurst devoted all his spare time to mechanical 
and scientific pursuits, and in his workshop at Clap- 
ham, which he had fitted up with benches, lathes, 
and other machine tools driven by power, he worked 
out and made with his own hands, in which he was 
assisted by his two sons, the many devices and inven- 
tions with which his name will always be associated. 

In the year 1881 a description of a new form of in- 
fluence electrical machine appeared in this journal,* 
which interested Mr. Winehurst so much that he 
immediately set to work to make one; but he 
was a man who could not construct anything with- 
out improving as he went on, and the result was 
a plate machine of the Holz type and of high 
efficiency, which was remarkably independent of 
atmospheric conditions. This was followed during 
the next year by a compound machine of the same 
type, in which there were twelve plates revolving 
between twenty-four rectangular glass inductor 
plates, and which had a miniature friction-plate 
machine for producing the initial charge. This was 
described ol illustrated in this journal at the time. +t 
Soon after this Mr. Wimshurst designed and con- 
structed his well-known machine with two plates re- 
volving in opposite directions, and carrying a number 
of tinfoil sectors attached to their outer surfaces. This 
apparatus, which he called his duplex machine—but 
which is known all over the world by no other name 
than the Wimshurst machine — completely revolu- 
tionised the science of static electricity, for there had 
never been before its introduction a machine for the 
production of static charge which was not the subser- 
vient slave of the hygrometric condition of the atmo- 
sphere. So independent of moisture was the Wimshurst 
machine that its plates might be taken out and dipped 
in water, when after the drops had been shaken off the 
machine was ready to start again in a few moments. 

It would be difficult to over-estimate the value of 
such a machine in the laboratory or the lecture theatre, 
and it is a curious fact that in rer a henge first 
machine, Mr. Wimshurst (with anything but what 
would be called orthodox views of electrical science) 
hit upon the exact proportions for obtaining the highest 
efficiency, and it has never been improved upon since. 
From that time Mr. Wimshurst has been making 
larger and larger machines with many pairs of plates, 
giving discharge sparks which for length and density 
could only be equalled by those from the largest induc- 
tion coils; such machines are especially applicable 
to X-ray research, and they are increasingly taking 
the place of coils for that application. 

Another highly important application of this ma- 
chine is for the production of powerful brush dis- 
charges, which have proved very efficacious in the 
reduction of lupus and in the treatment of cancer and 
consumption ; and there are but few hospitals of the 
first class in this country that are not equipped with 
this apparatus, while it is still more extensively 
applied for medical purposes in the United States. 

e of Mr. Wimshurst’s later achievements was the 
demonstration which he made that the Réntgen rays 
were capable of reflection and dispersion ; and he pro- 
duced before the Réntgen Society X-ray shadows of 
objects that were completely protected from the direct 
rays from the tube by shields of thick lead. His paper 
with its illustrations was published in the journal of 
the Society.§ ; 

All that Mr. Wimshurst did he did for the love of 
work and for the advancement of science—‘“‘ All for 
love and nothing for reward.” The machines he made, 
many of great value, he presented either to private 
friends or to public institutions ; and nothing gave him 
* See ENGINEERING, vol. xxxi., page 567. 

+ Ibid., vol. xxxiv., page 323. 
t Ibid., vol. xxxv., page 4 





§ Archives of the Rontgen Ray, May, 1902. 



















































































OM ee, 


Behe ss 


eer rk: 


ray 


epee TT 


SEATS 


eee 





52 


ENGINEERING. 





[JAN. 9, 1903. 








greater pleasure than to entertain in his workshop 
his friends of kindred tastes or scientific workers who 
sought his help. He was a most original thinker, 
and had ideas of his own respecting physical science, 
which were distinctly unorthodox, but which he sup- 
ported by the most ingenious arguments and illus- 
trations, which proved how deeply he had thought out 
his theories, and which were not at all easy to 
gainsay. 

Mr. Wimshurst was exceedingly simple in his tastes 
and mode of living; side by side with his originality 
and genius, he was most generous and hospitable, 
and his loss will be mourned by a large circle of 
friends. He was a fellow of the Royal Society, a 
member of the Institution of Electrical Engineers, of 
the Physical Society, of the Réntgen Society, and 
a member of the board of managers of the Royal 
Institution. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 24, 1902. 

Tue year is closing under conditions that were not 
deemed probable at its opening. The business situa- 
tion from a financial and commercial standpoint is very 
satisfying to every branch of the great steel industry. 
All kinds of material are in very active demand, and 
nearly all kinds are scarce. Premiums are still paid 
for prompt deliveries of pig iron. It is probable 
that pig-iron quotations will decline to the normal 
within a month. The reasons are, more iron is now 
being made, a large European supply of foreign 
iron is arriving, and, chirdly, at this season of 
the year less iron is contracted for. The crops from 
all sections of the country are exceptionally large. 
One reason for the anticipated expanded demand in 
addition to the influence of crops, is the requirements 
that are bound to come from the extraordinary invest- 
ments of capital in all directions, and especially in 
the direction of transportation. Many transporta- 
tion lines have either been partly built, or are under 
projection, the iron and steel requirements of which 


are very heavy and beyond more than an approxi- | 


mate estimate. A great deal of business is bound 
to be uncovered during the next three months, by 
way of preparation for these new enterprises whose 
aggregated investments run into hundreds of millions of 
dollars. This general fact is the very strongest which 
could be given as an argument against the probability 
or possibility of a lower range of prices j tee the 
coming year. If prices are to decline, the conditions 
which will bring them about are not at present ap- 
parent. There is a strong feeling in American irons, 
and firm quotations are now being made on six-month 
contracts at full prices with no pressure to sell. Con 

sidering that this is the dullest season of the year, it 
is a very strong point. 

Kuropean prices appeared to have declined. Good 
qualities of iron pn >» laid down on the wharf duty 
sepe at 17.50 dols. to 20 dols. per ton. To this may 
xc added from 1.50 dols. to 2.50 dols. for delivery to 
These quotations are for full 
cargoes, The pig-iron production for this year when 
counted up will lai reach 17,500,000 tons. The 
output of the last half of the year will be, in round 
numbers, 9,000,000 tons. This is an increase over 
the last half of last year of about 2,000,000 tons. The 
furnaces have been so crowded with orders that they 
will have to carry over unfinished contracts into next 
year for at least 200,000 tons. This figure would have 
been reduced had the Bessemer furnaces been able to 
run full time, but adeficient supply of coke seriously 
interfered with their normal output. 

The tendency in prices is upward in pig iron, one 
reason being that most furnaces will have to pay 
4 dols. per ton for next year as against 3 dols. this 
year for coke. Furnaces have all the business they 
can handle for at least six months. The output next 
year will be as much greater than this year, as the pro- 
duction of 12 or 15 blast-furnaces of several hundred 
tons’ capacity each daily can make. 

Just what our dependence on foreign sources of 
supply for 1903 will be it is difficult to forecast. It 
is probable that more European iron will be used than 
this year. One concern alone—the Jones and Laughlin 
Steel Company, of Pittsburgh—have bought 50,000 
tons, on which deliveries are now being made. Under 
existing conditions it is practically impossible for a 
new competitor to enter the field. The absorption of 
the Union Steel Company by the United States Steel 
Corporation has, however, started an agitation for an 
additional mammoth plant. It has also stimulated 
the determination to enlarge existing plants. Among 
the open-hearth steel plants that have recently been 
built may be mentioned one at Steubenville, Ohio, 
one at Sharon, Pa., and the large open-hearth plant 
built at Donora, which will make about 1200 tons 
of steel per day itself. Another new incomer is 
the Clairton Steel Company in the Pittsburgh dis- 
trict, which will have an output of 1500 tons of 
open-hearth steel per day. It is said that the increase 
in open-hearth steel capacity is about 1,500,000 tons. 
All of these steel plants have made enormous sums 


consumers’ yards. 


of money this year, and have contracts at high prices 
for the coming year. 
December 31, 1902. 


The usual stagnation incident to the holiday season 
| prevails throughout the iron and steel industry. There 
|are evidences of a probable heavy demand for all 
| kinds of heavy material early in the new year, but 
| this demand, of course, will be limited by the meagre 
| capacity of mills to accept new business. The new 
demands will manifest themselves in structural mate- 
rial, plate, soft steel bars, and steel rails. The 
inquiries during the past month point strongly to 
an active demand for all kinds of track supplies 
and equipment. The manufacturers of track sup- 
— have not been selling their capacity quite so 
ar ahead as some others, and they will now 
have an opportunity of booking a large amount of 
business for railroad construction which has been 
recently determined upon. The closing down of 
building operations incident to the season has greatly 
shana the demand for cut and wire nails. Retailers 
throughout the country are taking advantage of 
the present opportunities to secure future de- 
liveries in view of the probability of higher prices 
and of extraordinary building activity during the 
coming spring. Hardware manufacturing interests 
have been crowded all through the year, and stocks 
of most lines of hardware are light. The result of 
the year’s business has been exceptionally satisfac- 
tory to all hardware interests. Machinery manufac- 
turers and dealers have wound up the most successful 
business they have ever had. Founders and ma- 
chinists are still loaded up with contract work. The 
demand for pneumatic tools is unprecedented, and 
this great interest has orders booked for months to 
come, in which orders from abroad figure largely. 
The demand for lathes and screw machines, for 
unches and shears, for machinery for sugar plants, 
or structural and roofing material, has been particu- 
larly active during the past three or four months, and 
the managers of all these interests take a very 
favourable view as to the future. There is more busi- 
jness in sight for both heavy and light machinery and 
equipment than can be comfortably taken care of in 
the time which intending buyers will probably indi- 
cate for delivery. There is also an expansion of 
factory and mill capacity going on which is creating 
avery strong demand for brick, stone, cement, and 
building material of all kinds entering into warehouse, 
mill, and factory construction. The ead of produc- 
tion, so far as they are available for this year, show a 
| marked increase over last year. A momentum has 
| been acquired which apparently insures a continuance 
‘throughout 1903 of the conditions which have pre- 
| vailed this year. The monetary situation has given a 
good deal of concern, and the possibilities of a recur- 
rence of financial stringency has not been entirely 
averted. As this is a short session of Congress, the 
commercial interests recognise the improbability 
of any definite or comprehensive steps being 
taken to accommodate our financial system to the 
strains that are being put upon it. The iron and steel 
industry enters upon the new year under exceptionally 
favourable conditions. Prices have probably reached 
their top limit. The managers of the great interests 
recognise that it is — that enterprise should 





not be made to stumble over uncertain or advancing 
values. There is no occasion for any advances, as the 


margins in all lines are exceptionally high. The 
objective point of the great corporations is to keep 
prices where they are, and to ward off competi- 
tion in production. This is the next danger 
to be feared. This danger would be more immi- 
nent than it is but for the comparative monopoly 
exercised by the owners of the Lake Superior ore 
supplies. During the past year frantic efforts have 
been made to discover new deposits contiguous to the 
Lake Superior deposit, but the efforts in that direction 
appear to confirm the prospects for the mainten- 
ance of the present virtual monopoly over this im- 
portant source of supply. The production of coke, 
however, will be considerably expanded, and it is pro- 
bable that by the opening up of spring the production 
of several » waits gooey furnaces, according to 
current estimate, will be placed upon the market. The 
question of a coke supply is engaging the attention of 
_ talists, and extraordinary purchases of available 
coking coal territory have been recently secured for 
the purpose of immediate development upon a scale 
commensurate with the demand which has been re- 
cently indicated. 











PrRSONAL.—We learn that Mr. Thomas Smith, of the 
Steam and Electric Crane Works, Rodley, near Leeds, 
has taken his sons into partnership with him, and the 
business will in future be carried on under the style of 
Messrs. Thomas Smith and Sons.—Mr. J. R. Elliott, 
A. M. Inst. C.E., of Burton-buildings, Parliament-street, 
Nottingham, informs us that he has taken into partner- 
ship Mr. A. Goodwin Brown, and his business will hence- 
forward be carried on under the name of Elliott and 





Brown. 





CONSULTING ENGINEERS. 
To THE EprtTor oF ENGINEERING. 

Srr,—In your issue of the 3rd inst. I read ‘‘ British 
Engineer’s ” letter re the above subject, and agree with 
what he says re the need of a consulting engineer ; still, I 
think there ought to be some restriction regarding the 
title of ‘‘Consulting Engineer.” In fact, what I should 
like to see would be some similar society to what is pos- 
sessed by patent agents, accountants, &c., at the present 
time; and I, as one of the body alluded to, should like, if 
I had the time at my disposal, to forward such a motion, 
for at the present time the consulting engineer is looked 
upon as nothing less than a hypocrite, and in a great 
many cases he is nothing else ; in fact, the title of ‘‘day- 
light robber,” would be more suitable for several seif- 
oes comets I am acquainted with. bid J not 
recognise consulting engineering as a separate profession, 
the same as lawyers, mameice § &e. ff this was done, 
no longer woul the above title be looked upon with 
suspicion, the same as it is to-day; and I am 
certain that all my fellow engineers will agree that to be 
a successful consulting engineer needs a very different 
training to what is needed for a commercial engineer. To 
be successful, and up-to-date, aman will have to have had 
a very varied experience, not only in England but abroad ; 
for he has to be well acquainted with the various systems 
in use for labour-saving, &c., as well as the various de- 
signs, &c., which are likely to be of use to his clients in 
whatever branch of his profession he has laid himself out 
for. Besides this, he has to have a more thorough know- 
ledge of the theoretical side of his business; and it is 
only by a varied and extended experience that he is able 
to detect the line dividing practice and theory. Now is 
the time for us as a body to make an attempt to be recog- 
nised, and not allow ourselves to be trampled out of 
existence, the same as Mr. Westinghouse and several 
others advocate. 

I, for one—and I am sure there are others—if it 
could be proved that the need for consulting engi- 
neers did not exist, and was only a relic of .a bygone 
age, would immediately give up all claim to the title 
under discussion ; but so long as I cannot find a manu- 
facturer whose ‘“‘brain-pan” is large enough to allow 
him to excel in all branches of engineering, and also 
still observe the vast money sunk by them in useless 
mechanical patents, &c., and likewise the amount of dis- 
agreement and palpable errors which occur when manufac- 
turers essay to draw up their own specifications, I 
mean to still uphold my claim to what ought be a distin- 
guished title. Although I am against Mr. W. in this, 
still I am not surprised at his animosity ; for, not so long 
ago, aconsulting engineer’s private letter came under my 
notice, in which he made the following inquiry : ‘‘ What 
comni. will you allow me if I specify your material for 
—— contract?’ I should like also to state that I was 
informed that 5 per cent. had been offered in response, 
but as my friends did not receive the order, I sur- 
mise the ‘gentleman’ had a better offer. If this was a fair 
sample of a consulting engineer, then I wish I was only 
a plain workman, and not a ‘‘daylight robber,” as the 
title of consulting engineer would then mean. 

Yours respectfully, 
CHARLES BADDELEY, 


Vauxhall, Birmingham. Consulting Engineer, 








THE SPEED OF WARSHIPS. 
To THE EpIToR OF ENGINEERING. 

Srr,—The steaming of our men-of-war is a matter of 
such national interest that an attempt to improve it in 
points where it is weak requires no excuse. 

My view in writing what follows is that our men-of- 
war, though capable o' wre nape be high speed for a short 
time, are unable to maintain as high a proportion of their 
full speed at natural draught over long distances as fast- 
steaming merchant vessels can do, and that this is a very 
serious defect which ought to be faced and remedied. As 
this is a question which cannot be decided without com- 
paring the results obtained by the different classes of 
vessel in this special grade of steaming, I should be very 
much obliged if any of your readers who have any data 
bearing on the subject in their possession would Tet me 
have them, with the object of deciding whether my 
opinion is justified ; and if so, whether this deplorable 
state of things is remediable, or whether it is an inherent 
and necessary accompaniment of present systems of men- 
of-war construction. 

For the information of those interested who do not 
belong to the Royal Navy, I may say that in the Navy 
the full natural-draught power is the power obtained 
with an air pressure that varies from 4 in. of water for 
cylindrical boilers and water-tube boilers of the large- 
tube types, to2in. of water for small tube water-tube 
boilers ; but these pressures may be slightly exceeded 
where automatic ash-pit doors are fitted. 

In ordinary times, men-of-war run trials periodically. 
These are limited to 8 hours at the full natural-draught 
speed, forming part of a run of 60 hours, of which the 
remaining 52 hours are to be run at three-fifths full 
natural draught. Also, once a year a run at four-fifths 
full natural draught for 30 hours may be made, but the 
ordinary cruising speed is that given by about one-fifth 
of the full power at natural draught. 

The naval engine-room complements ate based on the 
assumption that the men will able to work in three 
watches up to from half to three-fifths of the full natural- 
draught power, if assistance is given from the deck when 
coal is worked back. 

My impression is that in men-of-war the full natural- 
draught power can be maintained as long as furnaces are 
clean, say for from 18 to 24 hours; and that after that 
there will be a fall in the power developed caused by the 
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successive cleaning of the furnaces, &c., and that this fall in 
practice usually amounts to from one-fifth to two-fifths of 
the full natural-draught power. In the high-s vessels 
of the mercantile marine would not such a fall be con- 
sidered excessive, even on so long a run as that across the 
Atlantic? I may remark I believe it to be the accepted 
opinion of naval officers that men-of-war cannot compete 
with merchant vessels in fast long-distance steaming, and 
that the reasons assigned for this failure include short- 
ness of stroke, want of boiler power, cramped space in 
engine and boiler-rooms, insufficiency of engine-room 
complements, and difficulty in getting coal to the fur- 
naces. It would be interesting to know what value 
should be attached to each of these objections. As to the 
boiler power and engine-room complements of men-of- 
war, they do not, as far as I know, compare unfavourably 
with those of fast merchant vessels. - 

Speaking as one who, though not an engineer, has a 
great regard for his brethren of the engine-room, it has 
always seemed to me that insufficient gor pornag. 4 for 
practice in high-speed steaming has much of our short- 
coming in this respect to answer for. . 

94, Piccadilly, January 6, 1903. Ds 








THE NEW PATENT LAW. 
To the Epiror OF ENGINEERING. | 

Str,—The new measure which has just received the 
Royal assent will come as a boon and a blessing to in- 
ventors. No more will it be possible for the same idea to 
be patented twice over by different people. Henceforth 
every application for a patent will subjected to the 
ordeal of an official search for novelty. 1t is true that 
such search will only be amongst British patents granted 
during the last fifty years, and will take no count of 
foreign patents and other printed books in the Patent 
Office Library ; but such partial search is considerably 
better than nothing, and may be considered as the 
forerunner to the adoption here of the more thorough 
sewching systems of the German and American Patent 
Offices. The new Act is also aimed at the foreigner 
who obtains a British patent for the sole object of stifling 
British competitign, not working his patent here or per- 
mitting any one else to do so. Hereafter he will be, bound 
to work his patent in this country and grant licenses 
thereunder on pain of revocation of his patent rights. 
The provisions as to the grant of compulsory licenses 
come into force at once and are retrospective. The official 
searches for novelty will come into force as soon as the 
Board of Trade has issued regulations concerning same. 
The inventor will only be called upon to pay an extra 
sovereign for this search, but his provisional protection 
will bo Henited to six months (instead of nine) so as to 
allow for the additional time required for the search pre- 
vious to the grant of the patent. 

ours, &e., 
REGINALD W. BaRKER. 
December 31, 1902. 








ENTROPY. 
To THE Epitor oF ENGINEERING. 

Sir,—May I thank you for your sympathetic leader on 
December 5; and may I, at the same time, trespass on 
your good nature by discussing t ee criticisms of my 
strictures on “entropy?” I would not have done so had 
the subject been of less importance, but thermodynamics 
is so vital to engineers that I feel sure you will prefer to 
have the matter ventilated. ; 

You say: ‘‘We must, however, protest against Mr. 
Swinburne’s attempt to turn back the hands of the clock 
by abandoning the well-understood and perfectly clear 
definition of ‘‘ entropy,” now almost universally adopted. 
This is based on the fact that if Q represents the heat 
units in 1 lb. of asubstance, and T its temperature at any 
time, then if this body goes through a reversible cycle, it 
appears that the integral | f d Q/T taken round this cycle 
is always zero, and is thus independent of any peculiarities 
in the reversible cycle followed. In other words, d Q/T 
is an exact differential of some quantity ¢, which is 
called ‘entropy.” — ple 

I really am not turning back to any obsolete definition ; 
I only want to get the idea of entropy as understood by 
specialists in thermodynamics adopted, instead of a de- 
finition which is not only.at varianee.with it, but is in 
itself absurd. The definition as you give it gives no in- 
formation as to what entropy is in an irreversible cycle. 
Presumably you mean that d¢ is always equal to dQ/T, 
whether the change is reversible or not. If you mean 
that, entropy as you define it is not a co-ordinate of the 
substance, Bat depends on its past history. Thus let the 
substance be a gas at temperature Ty and pressure pp, 
and volume v», and entropy ¢», and let it expand into a 
vacuum so as to double its volume and halve its pressure 
approximately at the same temperature T). If the entropy 
depends only on the heat taken, it remains ¢). Now 
compress the gas isothermally to its original condition. 
It gives out heat Q; so that Q/To is a negative quantity, 
so that by your definition, as the gas has given out heat, 
its entropy is reduced by this treatment, though it is back 
at its old pressure volume and temperature. Your defini- 
tion, if taken in this way, thus leads to absurdity. I am 
aware it might be argued that in expanding intoa vacuum 
kinetic energy is produced which is frittered down into 
heat ; so that the gas gets heat, though the heat does not 
come from outside. e kinetic energy would not, how- 
ever, account for all of the heat, and the gas might be 
expanded through a porous plug, or otherwise expanded 
so as to produce neither kinetic energy nor heat. But 
suppose I have misunderstood your definition, and you 
mean that the definition is only valid for a reversible 


nition is never valid. Su everybody knew what 
cost price means, and Re, on commerce discussed 
the hypothetical case in which dealers made no profit, 
and defined the selling price as being the cost price; 
surely that would be an inaccurate definition, because 
the principle of trading is that the selling igs is greater. 
If it were not, there would be no trade. In life a trader 
sometimes sells at cost price, and sometimes even under 
it, but Nature makes no such mistakes. No change in 


is the great principle of Clausius and Kelvin ; and that is 
the real signification of entropy. If text-books on com- 
merce only dealt with reversible tradings in which the 
dealer took no profit either way, and defined selling 
price as cost price, and profit as zero, surely 1 would be 
doing good service if I asked them not to copy a defini- 
tion one after the other, but to pause and think a little, 
and see if it made sense when applied to real trading. 
You go on: ‘‘In other words, d Q/T is an exact differ- 
ential of some quantity ¢, which is called ‘entropy.’ In 
this way a povleciiy clear definition of entropy is ob- 
tained.” I would urge that d ¢in Nature is never an exact 
differential, and that the whole point of the idea of entropy 
is that though d @ would be exact in a reversible change, 
in Nature it never isso. A definition of entropy, which 
could only be correct in a hypothetical case which never 
exists, and which is incorrect and wholly misleading in 
all actual cases, is better avoided. More than this, it is 
not the entropy of Clausius. As Clausius coined the 
term, and as his idea of it is sensible and consistent, 
apart from the detail that it is the foundation of thermo- 
dynamics, surely I am not attempting to turn the hands 
of the clock back by trying to get the idea of entropy 
understood, and surely it would be respectful to the 
memory of Clausius for writers who do not understand 


him to give another name to cf ‘d Q/T. 


Then you go on that your definition makes entropy one 
of the factors of heat, temperature being the other. 
Imagine a cylinder of gas which can be heated, and let 
the movement of the piston work a machine. Take the 
reversible case of isothermal expansion at temperature T}. 
In that case the source of heat loses energy, and the 
machine gets it. The energy passes from the source of 
heat to the machine. The gas does not get it, but its 
entropy is increased by the amount ¢}. 

Now, of what energy is this entropy the factor? Do) 
you mean that the increase of entropy of the gas is a factor 
of the energy of the machine? The machine may be 
taken away altogether, or the energy may be sent elec- 


creation takes place without an increase of epg That | 
t 


|cycle. We are not quite sure that we understand Mr. 
| Swinburne’s problem re the ay engine working on the 
| reversible isothermal cycle. He has, perhaps, neglected 
| to observe that in the case of a perfect gas the isothermal 
‘line is also an isentropic line, since the available a 


| of the gas is a function of its temperature only.—Ep. E. | 
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| THE EDUCATION OF ENGINEERS. 
To THE Epitor or ENGINEERING. 

Sir,—I see in Mr. Charles Baddeley’s reply of the 26th 
ult. to my previous letter on the ‘‘ Education of Engi- 
neers,” that he makes the following extraordinary state- 
ment: ‘‘I might say that in the United States machines 
are not made to last for centuries, for about two years is 
the average life of a machine-tool in up-to-date shops 
over there.” I am afraid your correspondent is arguing 
against his better judgment. Does Mr. Baddeley mean 
to insinuate that_ an American machine, costing, say, 
600/., will make 700/. net profit in two years? I think 
that such an eminent authority on engineering as your 
correspondent owes it to the community at large to either 
prove or deny this ‘‘ sweeping ” assertion. 

I am, Sir, your obedient servant, 

Hemel Hempstead. A. 














“BEST YORKSHIRE” TRON v. STEEL 
DRAG-HOOKS. 
To THE Eprtor or ENGINEERING. 

Sir,—A few months back an article on the subject of 
the materials used on the railways in Western Australia 
appeared in the Jronmonger, in which some reference was 
made to ‘‘Best Yorkshire” iron and to the greater ex- 
pense involved in using this material instead of ordinary 
wrought iron or mild steel. 

I read in Australasian Hardware and Machinery for 
December 1 last, page 496, that certain wagons and cast- 
steel drag-hooks ({ presume draw-bars) had been bought 
fora West Australian railway from an American firm. 
One thousand of these cast-steel drag-hooks were bought, 
and some of the hooks broke shortly after being put into 
traffic. Thereafter the hooks put into use were with- 
drawn from traffic, and subjected to a severe test. Alto- 
gether 701 stood the test satisfactorily, and will be put 
into use, 

Have you, or any of your readers, ever heard of draw- 
hooks, when made of “‘ Best Yorkshire” iron or high-class 
‘* Staffordshire best-best cable” iron failing to the extent 





trically to another town, and eventually converted into 
heat—say Q,—at some temperature T,, so that the 
entropy of the body that gets that heat will be ¢.=Q./T, 
if T, was constant ; so that the energy will have one pair | 
of factors T, and ¢,, the temperature and entropy of the | 
gas, which does not hold any of the energy in question, 

and another pair T, and ¢, of the body that has the 
energy, which may in the next town. If instead of 
gas the cylinder contains some water and saturated steam, 
and the contents are expanded, as before, isothermally, 
some of the energy remains in the steam, and only part 
goes on to the machine, and to the final resting-place of 
the energy. In this case presumably ¢, must be partly a 
factor of the energy of the steam, and partly a factor of 
the energy which went through the machine and ended 
as heat with its own factors T,and ¢. Surely, without 
disrespect to such a journal as ENGINEERING, I may urge 
that to call entropy a factor of heat, even in a reversible 
process, is not sense. 

You then say that my idea of entropy may be con- 
nected with a paper I read at the Physical Society, which 
you suggest may have been a joke. The Physical | Society 
sends a paper toa referee, who reports on it; and it is 
most probable that this paper went to someone who de- 
fines entropy as if d Q/T. Anyhow, they refused to pub- 
lish it. Ithink it is a pity, because I think even this 
little discussion about entropy shows that there is room 
for discussion. 

As to Professor Perry’s letter, I answered it in the 
Electrician of January 2. I did not see it in ENGINEER- 
ING, as I did not get the number before leaving town. 
Professor Perry merely reasserts what in my note I 
denied. Reasserting the original proposition is not discus- 
sion. The rest of his letter accuses me of objecting to 
the second law of thermodynamics, saying entropy is not 
a function of the co-ordinates, and so on. It is needless 
to say I did neither, so there is nothing really to discuss 
until Professor Perry either explains his own position 
more fully, or shows where Iam in error. Merely stating 
that I am in error is of no value. M. Garcin le also, 
to a — extent, pointed out Professor Perry’s chief 
mistake. 


JAMES SWINBURNE. 
41, Palace-court, W., January 4, 1903. 


[The definition of entropy, as usually given, and as we 
accept it, is based on the idea of a reversible cycle. Mr. 
Swinburne concludes that as no reversible cycle actually 
exists, this definition is never valid. We think on con- 
sideration he will see that his logic here is somewhat 
defective. A perfectly round shaft does not exist in Nature 
or art, but there is no difficulty in defining perfect round- 
ness. The definition of entropy to which Mr. Swinburne 
objects proves highly useful in dealing with irreversible 
cycles, as the application of the 0 ¢ di m popularised 
by Mr. Macfarlane Gray, pretty conclusively proves. In 
this diagram areas represent quantities of heat, and the 
co-ordinates are respectively temperature and entropy; the 
two may therefore be considered as factors of heat, and we 
are unable to see any difficulty in thus regarding the 
matter. This diagram is applicable to every stage of either 
a reversible or irreversible cycle, and shows clearly what 





cycle. Then, as there are no reversible cycles, the defi- 





is the condition of the working ageni at every point of its 


of 30 per cent. ? 

+ We hear co much of American methods and certajn 
elements of success without any qualifications as to the 
failures that also take place, that 1 make no apology for 
asking you to publish an instance where sound, sensible 
English engineering practice in railway work is in ad- 
vance of American and much other practice. 

Your obedient servant, 
H. J. SKELTON. 

71, Finsbury Pavement, London, E.C., January 5, 1903. 








ELECTRIC CRANES. 
To THE Eprror oF ENGINEERING. 

Str,—Messrs. Adamson again evade the main issue, 
and deal with matters which tend to confuse the question 
between us, and are discreetly silent as to my statement 
of the governing factors in rope transmission. 

So far from ignoring the context in their ‘‘ book,” I 
dealt fully with that in my letter of October 29. 

I should have thought it was obvious that as the 5000-ft. 
rope absorbs four times the power of the rope at 2500-ft., 
that the life of the faster rope must be much shorter ; it 
is the running stress that kills, not the statical. 

essrs. Adamson, I hope, will pardon me for pointing 
out that I did not compare a driving rope with a boiler 
shell ; I compare the working stress of the one with the 
working stress of the other; and if this is a misuse or 
abuse of the term “factor of safety,” I will adopt the 
term ‘‘safe-working load,” and repeat that if a safe- 
working load on a boiler shell, which may do an enormous 
amount of damage should an accident occur, is one-fifth 
of its bursting strain, then a working load of one-eighth 
of the breaking strain of a driving rope cannot be wrong. 

To their query, ‘‘ Are rope cranes put in with more 
powerful ropes than are really necessary ?” I would reply 
that driving ropes for cranes are put in here to give whe 
is estimated to be the maximum power required with a 
margin for possible future additions, probably for exactly 
the same reason which caused Messrs. Adamson to put in 
675 brake horse-power of motors for an average of 128 
brake horse-power of work. 

In regard to their complaint that I have not given them 
the heaviest load that we can lift with our larger cranes 
at 8 ft. Gin. or 4 ft. 3 in. per minute, I would remind 
them that life is short, and there are other things to ke 
attended to besides experimenting with cranes. What 
the cranes can do in ordinary work is as follows: Two 
cranes on one 1-in. rope, together lifting the body and 
underframe of a 40-ton wagon, 36 ft. by 7 ft. 6 in. inside, 
by 7 ft. 6in. high at centre, weighing approximately 9} tons, 
the time arg ay in lifting 3 ft. was 244 seconds. This 
was quite 1 ft. higher than necessary ; but as the whole 
operation of placing the body and underframe on_ its 
bogies was under eight minutes, I ask what possible 
advantage would there be in increasing the lifting = ? 

As to not making my letters sufficiently clear, I have 
looked up my letter of the 17th ult., and find that 
the weed, of 200 ft., &c., is distinctly referred to as 
the speed of the larger cranes, and that the speed of 
163 ft., &c., is alsoreferred to as the speed of the smaller 
cranes. Thus there is ‘‘no doubt thrown over all my 
figures ;” but there is another instance of the exercise of 
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their vivid imagination, which I have before mentioned. 
As to the power given by this rope, they are again con- 
fusing things. e rope that I stated was capable of 


| 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 


giving 26 horse-power is driving two of the larger cranes, | 


and, as I previously stated, this result was arrived at by 
driving the rope with a motor (without in any way alter- 
ing the tension frame, or any other fitting about it). 


drive the motor alone was 2.95 electrical horse-power ; 
motor, belt, and countershaft, 3.72 electrical horse- 
power; motor, belt, countershaft, and rope alone, 
7.96 electrical horse - power; and with a load on 
the crane of 3 tons 10 cwts., hoisting at a speed 
of 10 ft., travelling at 240 ft., and cross-traversing at 
80 ft. per minute simultaneously, 34.85 electrical horse- 
power. The reason I did not give these figures before 
was: I was concerned only with the power absorbed by 
the rope, and, having consideration -for your space, 
simply gave the results. The power that the 14-in. rope 
at 2500 ft. per minute will give at the cranes is upwards 
of 30 horse-power, not 10 horse-power. 

With regard to their statement that I have spent 
capital unwisely, this may be so, but as I have before told 
them, during the time these cranes have been installed, 
the output of the department has increased sevenfold, 
which the cranes have easily handled, with a cost per 
week per crane for repairs of 3s. 9d., for ropes of 1s. 9d. 
per week, and if the whole of the power taken to drive 
the ropes is debited as waste, of 2s. per week. These 
figures are taken for 1901, when we worked day and 
night, and often week ends. Can Messrs. Adamson say 
as much for their electric cranes, and would any sane 
man spend 9000/., upset the shops for months, thus re- 
tarding output, to save the 300/. per year which is all 
Messrs. Adamson say is probable, but which I know is im- 
possible ? 

As to their finance, I am afraid if I dealt with things 
in this manner, our auditor would have some caustic 
remarks to make. 

With respect to their remark, ‘‘ the sooner I see things 
as they do,” what in the name of wisdom is there to 
follow or copy? They have spent some 12,0002. to 15,0007. 
on an installation, the engine of which uses 28 Ib. of feed- 
water per indicated horse-power ; of the power indicated, 
only 65 per cent. is available at the motor shafts, and of 
the motor power installed, only 19 per cent. is in average 
work. There may be something to avoid in what they 
have done, but nothing to follow. 

As I have received a lot of advice—of sorts—from 
Messrs. Adamson, I will, in conclusion, give thema little. 
It is: Revise their book and bring it up to date by pub- 
lishing ad/ lhe facts, not only such as suit their particular 
axe. Overhaul that engine ; it is using quite 25 per cent. 
more steam per indicated horse-power than engines of 
that size should ; it is useless saving 5 or 10 per cent. in 
driving by electricity, and throwing away 25 per cent. in 
your engine. Bring their motor power nearer to their 
average load ; they must be dreadfully inefficient under 
the conditions they work them. 


beg, Mr. Editor, to tender my sincere thanks for the | 


The | 
motor was a 30 horse-power shunt-wound motor ; normal | 
speed 575 revolutions per minute; the power taken to | 





extended use of your columns you have allowed me, | 


and am, 
Sir, yours faithfully, 
ERNEst GEARING. 
Leeds Forge, Leeds, January 7, 1903. 








AMERICAN Locomotive BuiLving.—The number of loco- 
motives built at the locomotive works of the United 
States last year was 4070, representing a value of 
48,000,000 dols. Mr. Loree, president of the Baltimore 
and Ohio Railroad Company, has recently stated that 
locomotives cannot be had for love or money just now. 
Mr. Loree is of opinion that no further locomotives can 
be ordered with delivery before January, 1904. 





BELGIAN Biast-FurNAcEs.—The number of blast-fur- 
nacesin activityin Belgium at the commencement of Janu- 
ary this year was 33, while six furnaces were out of blast at 
the same date. At the commencement of 1902, the numer 
of furnaces in activity was 26, and 13 were idle, so that 
there has been a substantial improvement in the position 
of Belgian metallurgical industry during the last twelve 
months. The total of 33. representing the furnaces in 
blast in Belgium at the,commencement of January, was 
made up as follows: Charletoi group, 13 ; Liege group, 
14; Luxembourg, 6. The. production of pig in Belgium 
in December was 105,152 tons, as compared with 66,65 
tons in December, 1901. The aggregate output of pig in 
Belgium last year was 1,102,910 tons, as ee with 
765,420 tons in 1901. 


Water Suppty or Care Town. — Mr. T. Stewart, 
C.E., has reported to the Cape Town Borough Council 
with regard to the excess expenditure made upon addi- 
tional reservoir works on Tak\le Mountain. The reser- 
voir in question was originally estimated to cost 112,000/., 
but the outlay upon it will now be carried to at least 
192,0001. The chiel causes of the excess have been: 
First, the extra depth to which the foundations for the 
dam have had to be carried ; secondly, a deficiency in 
the supply of native labour, and increased wages paid in 
consequence for this class of labour ; aaa ee , an 
increase in the price of certain materials required for the 
works. The principal cause of the excess has undoubtedly 
been the unsatisfactory nature of the foundations met 
with at the depths originally proposed for the base of the 
dam. Except at a few points, it has been found necessary 
to excavate to considerably greater depths. The ave 
depth to which the dam was originally intended to 
carried, and on which the estimate of 112,0002. was 
formed, was 8 ft., which was practically the same 


average. depth as that found necessary for the Wood- 
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head dam, which is only 400 yards away, and which 
is in exactly the same class of rock; but in excavating 
the trench it was found necessary, in order to make 
certain that the dam should rest upon watertight rock, to 
carry the excavations to much greater depths. On the 
left side the trench was carried to a depth of about 42 ft. 
below the surface of the ground for a length of about 
50 ft. The hole was filled with masonry and concrete a 
long time ago, and since then the wall above it has 
been completed to its full height. The portion of the 
trench to the right, which has had to be carried much 
deeper than originally anticipated, is about 250 ft. long 
at the surface, 5 ft. long at a depth of 40 ft., and 60 ft. 
long at the bottom, which is about 65 ft. below the 
surface of the ground. This is the portion of the 
trench which has given the most trouble; but the 
difficulties met with have now been nearly all over- 
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come, and a reliable and watertight foundation has been 
secured, except for a short distance, where a fissure of 
curiously vw ol rock is still being dealt with. The 
cost of excavating the rotten or fissured rock met with in 
the deeper portions of the trench was very heavy indeed, 
owing to precautions which have had to be taken, and 
the impossibility of carrying on the work continuously. 
The whole of the excavation has, however, now been re- 
moved, with the exception of the trimming on the sides 
of the trench, and the broken rock in the fissure just 
mentioned. The deficiency in the supply of native 
labour is illustrated by the fact that the average number 
of natives employed daily in 1900 was 232 ; in 1901, 121; 
and for the first nine months of 1902, 159. The average 
number required per day to keep the works going at full 
speed was about 250. However, since the beginning of 
September, the supply of native labour has been ample, 
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HOT-BLAST TEMPERATURE EQUALISER. 


In our issue of May 18, 1900, vol. lxix., page 666, we 
published a paper read by Mr. Lawrence ir Gjers and 
Mr. Joseph H. Harrison before the Iron and Steel In- 
stitute, ‘‘ On the Equalisation of the Varying Tempera- 
tures of Hot Blast.” At the last meeting of the 
Institute, held at Diisseldorf, a supplementary paper 
by the same authors, giving the results obtained in 
equalising the temperature of hot blast, was taken as 
read. The apparatus in question was designed to over- 
come the irregularity of the temperature of hot blast 
delivered to blast-furnaces from Cowper, Whitwell, 
and other types of regenerative stoves, which hitherto 
it has been impossible to avoid, owing to the constant 
changing of the stoves. All the hot blast delivered 
from the stoves passes through the equaliser, on its 
way to the furnace. The equaliser has much the same 
shape as the Cowper stove—20 ft. in diameter by 55 ft. 


exact were these that in the equaliser which is now 
being built for Messrs. Sir B. Samuelson and Co., the 
inventors have not found it necessary to deviate from 
the original designs in any way, except that they are 
putting 3 in. of he wool between the brick lining and 
the steel shell, for the purpose‘of better heat insula- 
tion, and are reducing the amount of chequer-work, as 
it is found that at Normanby, when a rise of tempera- 
ture of the hot blast entering the equaliser of 250 
deg. Fahr. occurs in a moment—which is unusually 
excessive—it does not affect the regularity of the hot 
blast leaving the equaliser in the least degree, so that 
it is felt to be possible to reduce the size, and conse- 
quently the cost, of the appatatus. The equaliser at 
Normanby continues to give the same results, and 
similar records are taken off every day. As stated 


INDUSTRIAL NOTES. 


Tur National Conference of Friendly Societies, not 
without reluctance, accepted the responsibility thrown 
upon that body by the Colonial Secretary, and prepared 
a “scheme of old-age pensions,” which was issued on 
the first day of the New Year. That there were, and 
doubtless still are, differences of opinion as to State- 
aided pensions among not only the members, but the 
more prominent officials of friendly societies, is well 
known. The fact has been emphasised in the various 
conferences at which it has been discussed. But there 
has been a trend of popular opinion among the masses 
favourable to the principle, and ‘irresponsible mem- 
bers” have hurried the feochans into more or less pro- 
nounced action. One objection urged against the so- 





above, it has never been stopped since it was put up, | called schemes of labour leaders and political platform 
and it is not anticipated that it will be. A third of | orators was the extravagant demands involved upon 
these apparatus has been agreed upon for erection at | the National Exchequer. Another was the uhivereality 





AUTOGRAPHIC RECORDS FROM UEHLING PYROMETER. 
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EQUALISER FROM STOVES, AND ON LEAVING IT TO GO TO FURNACE. 
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high, built of steel plates and lined with firebrick. A! 
central division wall, from the bottom to near the 
dome, divides it in two similar sections, which are 
filled with firebrick chequer-work. An illustration of 
this was given in our issue cited above. The hot blast, 
of irregular temperature as it leaves the stoves, is 
made to enter at the bottom of one of these 
sections; it passes up through the chequer-work 
of that section, and down through the other sec- 
tion. It passes out at the bottom at a perfectly: 
uniform temperature; it is then carried to the 
furnace by suitable connections. The excessive heat 
of the blast.given by a stove which has just been put 
on blast after heating up, is imparted to the chequer- 
work of the inlet section of the equaliser, which has | 
been partially cooled down by the reduced tempera- 
ture of the blast given by the stove which has just 
gone off to be heated up. The hot blast parts with 
some of its heat to the chequer-work, the temperature 
of which is thereby raised. As the temperature of the 
blast. gradually falls, it absorbs heat from the chequer- 
work of the equaliser, and thus there is a return to the 
blast from the chequer-work of the heat which it took | 
up during the early part of the run from any particular 
stove. here is, therefore, an exchange of heat con- | 


tinually going on between the chequer-work ard the ¢ 


hot blast in either one direction or the other, with the 
result that the temperature of the blast issuing from the 
equaliser remains constant at practically the mean of 
the varying temperature of the blast given by the 
stoves when going off and going on blast. 

The diagrams given above were taken autographically 
by an Uehling double-recording pyrometer, applied at 
the inlet toand outlet from an equaliser, 20 ft. in dia- 
meter by 55 ft. high, at the Normanby Iron Works. 
The equaliser had been in constant use for 18 months, 
during which period it had never been stopped, and it 
had cost nothing in repairs or attention. ‘The records 
were taken simultaneously for 24 hours on May 30 last, 
and the upper one shows that the temperature of 
the incoming blast varied between 860 deg. Fahr. and 
1160 deg. Fahr., while the temperature of the outgoing 
blast was as nearly as possible constant, the pyrometer 
showing a temporary drop every five hours, when the 
blast was turned off for casting. 

The first of the two papers read before the Iron and 
Steel Institute was prepared before an equaliser was 
put up, and was more or less prophetic ; the latter 
gave the actual results of sixteen months’ work, and 
tully bore out the anticipations of the former; so_ 


of :- Blast at’ N° 4. Furnace. 
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the works of the Parkgate Steel and Iron Company, 
Limited, Rotherham. Mr. Jos. H. Harrison, of 2, Ex- 
change-place, Middlesbrough, is one of the joint owners 
of the patent rights, which are fully secured here and 
abroad. 








A Frencu Bripce ror CuHInA.—The Fives-Lille Com- 
pany has been awarded a contract for a bridge over the 
-ei-Ho. 





Lreps Corporation TRAMWAYS.---The revenue collected 
upon the Leeds Corporation tramways last year was 
255,694/., as compared with 211,662/. in 1901, showing an 
increase of 44,0327. The revenue for 1902 altogether broke 
the record, the receipts in 1901 having shown an increase 
of 42,4077. over those of 1900, Since 1899 the receipts 
have gone up 130,000/.—a résult which indicates an enor- 
mous development of tramway business throughout the 
city. Last year was a memorable one in the annals of 
Leeds tramways, as it witnessed the complete adoption of 
electricity as the motive power, the last of the old steam 
cars disappearing from Wortley route at the close of 
March. ‘There are now 250 electric cars upon the lines— 
that is, either in daily use or in the sheds. The revenue 


| derived last year from cars worked by horses fell off 9393/. 


The revenue from cars worked by steam also declined to 
the extent of 18,8637. On the other hand, the revenue 
rom cars worked by electric traction increased to the 
extent of 72,288/. 





MunicipaAL UNDERTAKINGS AT HALIrax.—The Halifax 
Town Council is now owning and working about 32 miles of 
tramways within and outside the borough. The council has 
just applied for a Provisional Order authorising the con- 
struction of four additional lines, representing a length of 
about twomiles more, involving an estimated cost of between 
25,0007. and 30,000/. The t municipal work which is 
now, however, in hand at Halifax, is the new waterworks 
undertaking, three reservoirs being in course of construc- 
tion at Walshaw Dean. Last summer 500 men were em- 
ployed upon the works, and the number still engaged 
upon them is between 300 and 400. The work is progress- 
ing satisfactorily. In what is called the top reservoir the 
trench has been made, and the concrete base put in ready for 
the clay puddle. A large section of the excavation in the 
lower reservoir has been completed for the concrete, and 
the work of excavating, &c., at the middle reservoir is 
also well advanced, while much headway has been made 
with the discharge tunnels. What remains to be done, 
however, will occupy another three years. The Halifax 
Corporation Gas Works were carried on at a loss of 11,5007. 
in 1901-2. This result was due to the dearness of coal ; 
the accounts for 1902-3 are expected to make a better 
showing. 


oo 






800 
700 
600 
500 







| of their application—all persons, rich and poor, of both 
sexes were to be entitled to pensions upon attaining the 
| age limit. There is not much harm in the latter, as 
/any one could refuse to accept the pension, or not 
apply for it, which would mean the same thing. It 
would be optional. But apart from either of those 
questions, the Government is not likely to undertake a 
|scheme of such magnitude, vast expense, and far- 
reaching consequences during the present Parliament. 
Whether the question will arise during the General 
Election contest in such form as to compel one or the 
other of the parties—the ins or the outs —to propound 
a scheme remains to be’seen. It may be that the pub- 
lication of the scheme alluded to, if it be endorsed and 
, approved by the friendly societies of the kingdom, will 
tend to promote a movement generally in its favour. 
The sub-committee appointed by the National Con- 
ference to prepare a scheme have submitted a plan on 
the following basis : That any person, male or female, 
‘in the United Kingdom shall be entitled. to a pension 
of 5s. per week on attaining the age of 65 years ; the 
applicant must be British-born, or naturalised for not 
less than 21 years ; that he, or she, has not habitually 
‘received poor-law relief; has not been convicted of 
| felony within 25 years of the age of 65; has not been 
convicted of any ones offence within 10 years of such 
limit ; and, lastly, is not leading an immoral life. One 
other condition is that the applicant shall satisfy the 
pension authority that he, or she, has endeavoured to 
the best of his or her opportunities to provide for 
contingencies, either : (a) As a member of a registered 
friendly society, providing for sickness, funeral, super- 
annuation, or other benefit ; dividing society not in- 
cluded in such description. (b) Of a registered build- 
ing society. (c) Of a our trade union, having 
provident benefits. (d) Of a registered co-operative 
society. (e) A depositor in the Post Office Savings 
Bank, or purchaser of annuity. (/) Of a savings bank 
certified under the Act of 1863. (g) Or the owner of 
a house not exceeding 250/. in value. Those are the 
primal conditions. The pension authority is to have 
wer to modify those conditions within certain limits. 
he pension is not to be granted to persons with an 
income exceeding 10s. per week. It is, indeed, to be 
a poor pension-fund, out of which persons without 
means, or having very limited means, may be allotted 
a State pension. The scheme does not err on the side 
of extravagance. It is an endowment of existing 
schemes of thrift—not necessarily bad on that account, 
but it will not touch the fringe of the destitute poor, 
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of those who have been thriftless, or the very un- 
fortunate. 





The progress of British Friendly Societies durin 
1902 was steady and uninterrupted. The growth an 
financial position of such societies have an interest for 
the general public, apart from the vast body of mem- 
bers. At the date - s the last return the total number 
of registered societies was 27,783 ; the aggregate mem- 
bership was 11,750,130 ; and the total funds amounted 
to 39,487,619/. During the past year there was a 

reat increase in membership and in aggregate funds. 

he war in South Africa cost the Manchester Unity 
of Oddfellows about 10,000/., and the Ancient Order 
of Foresters a similar sum ; other societies also paid in 
their proportions. The Shop Clubs Act of last Session 
may cause some friction both with the friendly societies 
nf with trade unions, but doubtless care will be 
taken to avoid any serious collision. Superannuation 
has been added to the list of benefits by some of the 
great ‘‘ Orders,” but it is too early as yet to estimate 
its extent and value. The Manchester Unity of Odd- 
fellows has now attained its ambition of having a 
million members ; and the Ancient Order of Foresters 
registers 928,036 members. The Hearts of Oak Society 
has reached 265,000 members—the largest centralised 
society in the kingdom. Another order of Oddfellows 
has 330,457, and the Ancient Shepherds 226,321 mem- 
bers. The Rational A. F. Society, 115,000; two other 
Oddfellows’ societies, 63,332 and 22,029 respectively. 
The Druids have 84,000 members; the National 
Deposit Society, 84,000; another Druids’ society, 
92,530 members. The Free Gardeners number 74,000, 
and the Sons of Temperance, 55,000, and 25,000 juve- 
nile members. The above represent some of the larger 
bodies, but the progress has been general. One cannot 
be surprised that those large societies feel a deep 
interest in the question of Old-Age Pensions, for the 
now nearly twelve million members have tried thrift 
for themselves, 





It was but natural that Mr. Mosely, the originator 
of the Labour Commission to the United States, should 
express his own views as to the delegation, its work, 
and his feelings with respect to the results. His first 
object seems to have been to bring the labour leaders 
of Britain into contact with American labour leaders 
and workmen, in order to learn at first hand the in- 
dustrial methods of the United States, the position of 
the workers, and the conditions of employment. The 
time at the disposal of the commission was short, but 
the delegates in a body visited important works in 
several of the States ; and subsequently the deputation 
split up into sections, each visiting such places and 
works as offered advantages in respect of special indus- 
tries. In all some fifteen centres were visited thus b 
the representatives of the particular industries whic 
had to be visited and reported upon. Mr. Mosely leaves 
it to them to report as to such industries, the machi- 
nery, methods, conditions of labour, and the like ; but 
he is stated to have said that the delegates could not 
fail to be impressed by the general superiority of the 
advantages of the American workmen. They had 
never seen such machinery, and all doubts as to mecha- 
nical improvements must have been dispelled. In his 
opinion American trusts are working well. The posi- 
tion of the capitalist and of the workpeople has im- 
proved under them. He states that American work- 
men are not hostile to trusts, nor are consumers. Food 
is cheaper there than here ; the workman is better off; 
there is no poverty in the States, and very little 
drunkenness. Speaking of the delegates as a body, 
he says that they understood their business ; they 
were well received everywhere ; all doors were open 
to them. In his opinion the objects he had in view 
have been attained. The delegates will influence 
public opinion in this country, as a result of their visit 
to the United States. 

A correspondent who travelled much of the way with 
the Mosely Commission, and devoted fourteen days to 
an investigation of the matters connected: therewith, 
has given his view of the work undertaken, and of the 
situation. This independent testimony may help to 
an understanding of the matters, or some of them, that 
had to be inquired into. One point he accentuates is 
the “hurry” with which things are done : gobbling 
the food, speed at work, and quickness of travel to 
and from the work. It is just possible that this 
‘‘hurry” is a mistake, if not a danger. It is the 
pace that kills. The writer next calls attention to 
the ‘restrictive policy and tyrannical methods” of 
British trade unionism as compared with American 

licy and methods. He states that American unionism 
is not so well organised as labour in this country. Yet 
in the States almost every trade has its own news- 

per, besides the monthly journal of the American 
‘ederation. But the American unions carry on a 
system of boycott beyond anything known in Britain. 
The system of labelling trade-union made goods is 
spreading, and the families of unionists will only deal 
at stores where union principles are recognised. In 
some respects therefore British trade unionists are far 
less ‘‘ restrictive” and ‘‘ tyrannical.” On the subject of 





piecework, the writer says that the system is far more | future. Some branches of the engineering trades have 
prevalent in America than in Britain. That is a/still a fair amount of work on hand—uncompleted 
matter upon which the delegates will doubtless report. | contracts; but new orders have been scarce, and those 
It is said that the dead-level rate of wages is not| given out have not been of any great weight. 


known there as it is here. The best and quickest 
workmen get paid higher rates. The apprenticeship 
system is not known to the extent it isin this country. 
Industry is more sectionalised. This is due to machi- 





It is reported that some friction has arisen between 


the Miners’ Union and the Arbitration Board appointed 
to arbitrate in connection with the recent great coal 


nery. In some English trades it is already sectionalised | strike in America. In consequence of this alleged 


most minutely. 





friction, coal is being imported into the American 
= from British ports on the Clyde, the Tyne, Hull, 


ardiff, and Liverpool. It is said that orders have 


The Ironworkers’ Journal for January, 1903, reviews been booked for from 150,000 to 200,000 tons. This 


the situation, with especial reference to the opera- | 
tion of the sliding scale in the iron and steel trades. 


| has given a spurt to the coal industry in this country. 
The particulars of the dispute alluded to have not as 


y dese to be ted. Th 
Quer two sentences deserve, to, be quoted. The| Th" Por nablished in ths onatr’s but evict coal 
4 consumers in the States are being provided for in case 


been the lessons of the past year? On every occasion 
a complete triumph for conciliation. Reason has 
again and again proved to be greater than force ; and 


of emergency. 


One of the longest strikes on record in connection 


with the coal trade in this country is still unsettled. 


patience has brought its own reward.” The editor : t 
iv i aN . Foralongti , Over 109 weeks ago the miners at Dark Lane Colliery, 
pimpen instance -nntebiocee. Ter slong time wages Mirfield, Yorkshire, came out on strike; they are 


in the Midlands were below the recognised standard in 


still out. Some of the men have migrated to Lan- 


; ton f ling in lieu of 
Sn tage le wel = jl ma ogi cashire coalfields and elsewhere ; but no signs of settle- 


the extras allowed in the Northern scale. The em- 
loyers restored the balance, although not warranted 


ment seem to be near. 


The Scotch miners of the Fife and Kinross districts 


y the returns. This system of give and take, so 3 
: ial dealings, h fted itself, have resolved that no general strike be entered upon 
a ee ee without a ballot of the entire body. This was done 


to speak, upon the sliding-scale methods. It is col- 
lective bargaining between the two great parties in 
the vast industries concerned—ironmasters and iron- 
workers—with the best possible results. Mr. Ancott, 
the president, remembers the old system of strikes 
and their results. Noone knows the history of the 
iron and steel trades better than he. An extract is 
given from the Amalgamated Journal of the Iron and 
Steel Workers of America, with reference to the visit 
of Mr. J. Cox, the British secretary, with the Mosely 


to safeguard the federation and strengthen the hands 
of the executive. A similar rule has long been in 
force in wed of the larger English unions ; even a 
big strike is t 


us safeguarded. 
At a meeting of the Northumberland Coal Trade 


Conciliation Board, held on Saturday last, the 3rd inst., 
it was decided that the wages remain unaltered. 





Another strike commenced in the Grimsby fishing 


industry last week in consequence of the owners 


‘ . . . NM ¥ a) a é . 
Commiaion. 3¢-ctubes that Bex. Coe wos maak plonved refusal to give to the mates another eighth of the 


with Pittsburgh, so much so that he would make it 


catch. The skippers have joined the mates in this 


be Fama  Saagghtece Pz sr Poa ha = dispute, so that it is probable the fishing fleet will be 
: - reduced very considerably unless the matter is speedily 


most gratifying; hosts and guests were honoured 
alike by the hearty reception. 





settled. 





Another dispute has arisen at Marseilles, which 


The position of affairs in the South Wales Coal) threatens to evelop into a strike. The dockers 
trade is not altogether reassuring. A short time ago, | complain that the directors of the shipping companies 
the coalowners, in view of the termination of the! or others responsible have not kept faith ; that they 
sliding-scale arrangement at the end of 1902, formu- | have failed to carry out the stipulations and terms in 
lated certain proposals, and laid them before the! the agreement of 1900, which terminated the great 
representatives of the Miners’ Federation for South | dock strike. They complain that the full rates of six 
Wales and Monmouthshire, These proposals were not | francs per day are not given, and that an excessive 
accepted, but the miners’ leaders undertook to lay| number of foreigners are employed. Before deciding 


them before the great body of the members. This was| y 
done, and on New Year’s Day the council of the South | g 


pon a strike, they have asked the Prefect to appoint 
committee to inquire into the facts and determine 


Wales Miners’ Federation met to consider the result | who is to blame. 


of the reference. After two days’ sitting, at Cardiff, 
counter proposals were agreed to ; these in due course 


Notices of a reduction in wages have been given in 


will be considered by the coalowners. The main points | the Clyde districts by the Clyde Shipbuilders’ Federa- 
of difference seem to be that while the owners’ offer was | tion. It is proposed to reduce the shipwrights a half- 
a basis 164 per cent. minimum on an average selling | penny per hour on and from January 21, and the iron- 
price of 11s. per ton, the men demand 324 per cent. on| workers 5 per cent. It is stated that the latter will 
an average selling price of 11s. 6.86d. per ton. The} not resist the reduction, but the shipwrights will only 
difference in cash value is about 6d. per ton on the | consent to a farthing per hour reduction. 


wages of the miner. But the contention is that the 
difference between the two is greater, because the 





The ship-joiners on the North-East Coast have 


owners propose an alteration reducing the percentages. | almost unanimously refused to agree to the reduction 
This the men declare they will not submit to. The| in wages agreed to by the other engineering and ship- 
council meeting also determined to resist the proposal | building trades. They also refuse to agree to arbitra- 
to reduce wages as from March | next, and any altera- | tion as proposed by the employers. 


tion in wages, except such as may be agreed to by the 
Conciliation Board. The owners also wanted that the 


The Board of Trade has appointed Judge Austin to 


chairman of the Board shall be elected for three years. | arbitrate in the dispute with the Mannesmann Tube 
The miners will only agree to one year. But, although | Company and some 200 of the workmen, most of whom 
the differences are great, and, from an outside point | are members of the Gasworkers’ Union. The Concilia- 


of view, appear to be irreconcilable, there is a pretty 


tion Act is being slowly but surely appreciated in 


confident hope that negotiations will eventuate in a| labour disputes. 


peaceful solution of the difficulty. 


The position of the iron and steel industries in the 
Midland districts—Wolverhampton and Birmingham as 








THE PHYSICAL SOCIETY. 
Ar the proceedings of the meeting held on December 12, 


the chief centres—-seems to have undergone but little | 1902, with Mr. S. upton, vice-president, in the chair, 
change. The holidays suspended business to a great ex-| Mr. S. W. J. Smith exhibited and described “A Port. 
tent, and work at the furnaces, mills, and forges was | able Capillary Electrometer.” This instrument is a modi- 

rtially stopped from Christmas Eve till after the New | fication of the form of capillary electrometer which con - 


year’s advent. lron-market transactions were almost 
nil, except in so far as the completion of orders was 


sists of two wide tubes, joined by a cylindrical capillary 
tube, which may be horizontal or inclined. The apparatus 
contains mercury and sulphuric acid of about maximum 


concerned, and supptics for ismsdiate requirements. conductivity, suitably distributed in the tubes. A sprin 


The engineering and allied trades, and all other iron, 


steel, and other metal-using industries were similarly ve hay eet remy Rene ed with such an instrument, an 


tinum terminals at the same potential 


affected by the holidays, so that no indication can be | ynjess the spring is depressed. When the spring is de- 
given of any change in the situation. On the whole, | pressed, the terminals are put in contact with the two 
employment has continued fairly good in most branches, | points, the potentials of which are to be tested for 
much better, indeed, than could have been expected | equality. In the instrument shown by the author, the 
with a general decline in trade. There are some hope- | two wide tubes are sealed at the top to prevent evapora- 


ful signs of an improvement in our business transac- 
tions with South Africa, which will give a spurt to 





tion of the sulphuric acid. The wide tubes are also joined 
near the top by another tube, which allows free motion 
of the liquids within the apparatus. With this arrange- 


industry in the whole of the Midland districts. | ment the instrument is made air-tight, and oan, if de 





| sl 


, be made air-free by exhaustion of the apparatus 


The position of the engineering and allied trades |} ¢¢ : : : 

: , .- | before sealing. The distribution of the mercury can be 
throughout Lancashire, and of the iron and steel in- | altered most easily by means of a third cross-piece prc- 
dustries generally, has undergone no notable change. | yided with a tap. _ To prevent the platinum wires form- 
More hopeful signs have been manifest in some direc- | ing the electrodes being wetted by the acid, if the appa- 
tions, but it is too early yet to prognosticate as to the | ratus should accidentally, or during transit, be laid on its 

















JAN. 9, 1903. | 


ENGINEERING. 


57 








side or turned upside down, the lower ends of the tubes 
may be slightly constricted above the ends of the plati- 
num terminals. If the terminals consist of amalgamated 

latinum foil, the constriction is unnecessary. If a spring 
see is made of brass, the contacts frequently become un- 
satisfactory through surface tarnishing; and if to avoid 
this the bearing surfaces are made of platinum, the key 
may be subject- to thermo-electric effects. Such a key 
cannot conveniently be fastened on the same stand as 
the rest of the instrument, for, unless the stand and the 
support on which it rests are very rigid, the pressure 
necessary to depress the spring produces sufficient move- 
ment of the meniscus, during the act of depression, to 
render the detection of minute changes of surface-tension 
impossible. These difficulties are overcome by using a 
key consisting uf a U-tube closed at one end, communicat- 
ing at the other with a pneumatic pressure ball and con- 
taining mercury in the bend. Three platinum wires are 
fused into the tube, so that by squeezing the ball the same 
change of contacts is produced as by pressing the lever of 
an ordinary spring key. This form of key can be extended 
so that a slight wosd applied to the ball makes it work 
as an ordinary electrometer-key, and greater pressure re- 
verses the contacts between the terminals and the points 
under investigation. With such an arrangement the sensi- 
tiveness of the instrument is doubled, and by using a micro- 
scope magnifying 50 diameters a potential difference of 


aawith volt can be detected without difficulty. The in- 


strument, used as a surface-tension galvanometer, is more 
convenient than an ordinary galvanometer with a mag- 
netic system, use there is no suspension, no lamp and 
scale, and practically no levelling. 

Dr. R. i Glazebrook congratulated the author, and 
said that workers with the capillary electrometer would 
appreciate the improvements introduced. He said that 
the author had given the minimum electromotive force 
which the instrument could detect, and asked what was 
the maximum electromotive force which could be safely 
applied. He referred to the advantages of the mercury 
keys exhibited, and remarked that by their use many 
difficulties were obviated. 

Dr. Lehfeldt said the mercury keys were improvements 
on those used by Professor Onnes. In these keys the 
contacts were changed by the motion of mercury brought 
about by tilting. ‘The tubes containing the mercury were 
exhausted to prevent oxidation. ; 

Mr. Smith, in reply to Dr. Glazebrook, said that the 
maximum electromotive force should not exceed half a 
volt. 

A paper ‘‘On Astigmatic Aberration” was read by Mr. 
R. J. Sowter. This paper affords a simple explanation 
of some of the shadow phenomena observed by Professor 
8. P. Thompson in his experimental researches on the 
aberration of lenses—namely, in those experiments in 
which the aberration is wholly or in part astigmatic. It 
is shown that the presence of astigmatic aberration in a 
non-homocentric pencil is accountable merely for the 
twist or rotation produced in the shadow or image formed 
by an object placed in or moved about in the pencil. The 
paper commences with a determination of the equation of 
a surface bounded by the rays of an astigmatic pencil. 
The focal lines are taken at right angles to each other, 
and it is assumed that the bounding surface is generated 
by an ellipse which moves from the primary to the secon- 
dary Seca Tie parallel to itself, and to a plane which is at 
right angles to a line perpendicular to the two focal lines. 
The equation to the surface is first obtained in Cartesian 
co-ordinates, and then transformed into an equation con- 
taining two variables—one the distance of the cutting 
plane from the primary focal line, and the other the eccen- 
tric angle of a point on the elliptic section obtained by 
the cutting plane. The author then proceeds to deter- 
mine the rays or generators of this skew surface, and 
shows that the general equation of a ray can be exp 
by the simpleformula ¢ = constant, where ¢ is the eccen- 
tric angle of any point on the a. The simplicity of 
this equation points to an easy method of constructing a 
string model of the astigmatic surface. The paper then 
deals with the shadows produced by an object placed in 
an astigmatic pencil. A ay wire placed at an angle 
across the beam and cutting the axis will depict upon a 
screen placed beyond the secondary focal line astraight-line 
shadow at a definite inclination. If such a wire is moved, 
without varying the inclination, from the primary to the 
secondary focal line, then the shadow twists through 
90 deg. If in an experimental pencil or beam there are 
astigmatic and spherical aberrations present, then a 
straight wire placed across the beam and moved about 
would not cast a straight-line shadow but would cast a 
distorted shadow, such as a figure 8, which would be dis- 
placed through an angle, the displacement being due to 
the astigmatic aberration present in the beam. 

Professor Everett asked if ag spr dealt with a zone 
or with the whole of apencil. He said that generally the 
focal lines were not at right angles. In the ordinary case 
of a lens at 45 deg. to the axis of a pencil, the secondary 
focal region was very narrow, and it was possible to trace 
a poaching line through it and call it the secondary focal 
line; but this line was not at right angles to the axis of 
the pencil. Most sections in the primary focal region 
were closed curves cutting themselves twice. 

Dr. R. T. Glazebrook said that much of the author’s 
work was based on the assumption that the focal lines 
were at right angles. The analysis had been simplified 
by assuming that the surface is formed by the motion of 
an ellipse, but he thought this assumption ought to 
be justified. He showed how the results arrived at in 
the paper could be obtained more generally without any 
such assumption. 

Mr. Price referred to a model similar to the elliptical 
trammels, but with the grooves in different planes. He 
said that if two fixed points in a bar were constrained to 





move along these grooves, then any other point on the bar 
traced out a surface which had characteristics resembling 
those of an astigmatic surface. ; 

The author in reply said that he had made certain 
assumptions to give a simple explanation of the shadow 
phenomena observed by Professor Thompson. The fact 
that a generator of the surface could be << seers by the 

uation ¢= constant rendered this explanation easy. 
With reference to Frofessor Everett’s question, he said 
that the analysis applied to the bounding surface of an 
astigmatic beam. 

Professor L. R. Wilberforce exhibited apparatus for a 
‘* Lecture Experiment on Gaseous Diffusion.” In Graham’s 
experiments on diffusion through porous septa, the gas 
experimented upon was contained in a vessel inverted 
over water, and the pressure was kept approximatel 
atmospheric by applying a counterpoise to the vessel. 
This adjustment, acto is imperfect owing to the 
weight of the water displaced by the material of the 
vessel. Professor Wilberforce showed that by suspend- 
| the vessel from one arm of a balance rendered suit- 
ably unstable by a weight above the central knife-edge, a 
compensating effect could be introduced, and the pressure 
kept sensibly constant for a considerable range of motion 
of the vessel. He pointed out that this device could also 
be utilised for the measurement of pressure. 

A paper on ‘‘ Vapour-Density Determinations,” by Pro- 
fessor Sir W. Ramsay and Dr. Steele, was read by Sir W. 
Ramsay. The accurate determination of the densities of 
the gases has been for long an object to which chemists 
have paid attention. On the other hand, the densities of 
vapours hasonly been roughly estimated, as a meansof arriv- 
ing at a conclusion regarding molecular weights; whilst 
accurate molecular weights have been deduced from the 
results of analysis, and from previous determinations of 
atomic weights. The present paper gives a detailed 
account of some accurate experiments on the densities of 
vapours over a large range of pressure, carried out by a 
modification of Gay-Lussac’s method. This method has 
the advantage that while densities are being determined, 
compressibilities can, within certain limits, be simul- 
taneously estimated with the same sample of material. 
Berthelot has shown how a knowledge of the compressi- 
bility and density of the more permanent can 
used to compare their relative weights when, if Avo- 
gadro’s hypothesis be granted, equal volumes contain 
equal numbers of molecules. This can be done by assum- 
ing the compressibility to be a linear function of the pres- 
sure, and calculating the value of pv at zero pressure. 
The ratio of the p v’s will then be the ratio of the densities 
when equal volumes contain equal numbers of molecules. 
This method has been applied graphically to the results 
of the author’s experiments on vapours by plotting as 
ordinates the pressures and as abscisse the values of 
pv 
yy ° 


theoretical value of 4 has been reached. The evidence 


Where the curve cuts the line of zero pressure, the 


goes to show that the densities of certain compounds cal- 
culated for zero pressure are not proportional to their 
molecular weights deduced from the atomic weights of 
the elements which they contain. This conclusion in- 
volves one, or it may be several, of aseries of assumptions 
enumerated in the paper. These assumptions are fully 
investigated and discussed, and the authors suggest that 
it may be possible that the atomic weights of the elements 
depend on the proportion in which they are present in 
the compounds which contain them. 

Professor Everett referred to the work of Regnault and 
Amagat upon the variation of the product pv at high 
pressures. 

Dr. A. Griffiths, in commenting on the theoretical 
basis of the comparison of densities, indicated his lack of 
confidence in one of the fundamental hypotheses—viz., 
that the temperature of a given gas depends simply on a 
single factor, the mean square of the linear vaealey of 
the molecules. 

Dr. Lehfeldt asked what standard substance had been 
employed throughout the investigation, and whether 
the authors were satisfied that the different graphs of 


° ’ all cut the zéro-pressure line in the same point. The 
experiments seemed to be in agreement with Lord Ray- 
leigh’s statement that at low pressures i is a constant 


for the permanent gases. 

Sir W. Ramsay said that the standard substance used 
was oxygen, and that the curves obtained for any vapour 
at different temperatures practically cut the zero-pressure 
line at the same point. 

The Society then adjourned until January 23, 1903. 








SUGAR-MAKING IN THE HAWAIIAN 
ISLANDS. 


Recent Practice in the Design, Construction, and Operation 
of Raw Cane-Sugar Factories in the Hawaiian Islands.* 


By J. N. 8S. Witrams, of Maui, Hawaiian Islands. 
(Concluded from page 9.) 


Juice.—The juice expressed from the cane by the action 
of crusher and mills falls into the receiving pan under- 
neath the mill housings, and runs thence to an automatic 
screening apparatus, consisting of a chain elevator having 
slats which drag across a brass screen 14 in. wide and 
10 ft. long, pierced with 144 holes per square inch, holes 
about 35 in. in diameter ; the screened juice falls through 


* Paper read before the Institution of Mechanical 
Engineers. 





the screen into a meeany tank capable of holding 1000 
gallons, and is pum rom thence up to the juice- 
weighing machine, Fig. 6, page 58, which is situated 
over the liming tanks on the same level as the vacuum 
em while the screenings are taken up . the slats and 
elivered back to the mill for re-crushing. This apparatus 
is driven from one of the second-motion shafts in the 
gearing of the mill. The juice then over the weigh- 
ing machine, is weighed in parcels of about 400 Ib., 
sampled, and then dropped into the liming tanks, where 
it is treated with lime and other reagents, and then 

umped through a high-pressure heater, where it is 

rought up to about 230 deg. Fahr. under the correspond- 
ing pressure, cooled down to 205 Fahr. in a tubular 
cooler, which admits of cold juice being pumped through 
in one direction while the hot juice is beg pumped 
through in the opposite, the cold juice taking up the 
— heat in the hot juice, thus effecting an economy 
of heat. 

After passing the heater the juice is discharged into 
a series of settling tanks, where it is allowed to stand 
until the impurities settle out, when the clear juice is 
drawn off into a receiving tank for juice filters, and the 
settlings, after being diluted with water, and further 
treated with lime and re-agents, are drawn off into a re- 
ceiving tank forthe filter presses, when the solids arefinally 
separated from the clear juice they held back ; the solids 
are discharged into the sewer, to be mixed up with the 
irrigating water and used as fertilizer for the cane tields, 
while the clear juice is discharged into a receiving tank 
for the evaporator. The clear juice from the settlin 
tanks is through sand filters, which consist o 
cylindrical tanks, set on end, with an internal tube 
covered with fine wire gauze, and the remainder filled 
with ordinary sand, the juice percolating through the 
sand into the internal tube and thence to the receiving 
tank for the evaporator. 

Evaporating we 2 pane Oh ge is quadruple in effect, 
the first body which receives the thin juice being sup- 
plied with exhaust steam from the various engines in the 
sugar-house, under about 5 lb. pressure. The steam given 
off from the thin juice in the first body is used in the 
second body to evaporate further the slightly thickened 
juice coming over from the first body, and so on to the 
fourth body, which works under 27 in. of vacuum; this 
vacuum is produced by the condensation of the vapours 
given off from the syrup in the last eee a powerful 
vacuum pump being connected to the condenser to draw 
off air and uncondensable gases, which come over with the 
vapours from the juice or, as it is now called, syrup. The 
juice, containing some 16 per cent. of solid matter in 
solution, enters the apparatus, and is discharged contain- 
ing some 60 per cent. of solid matter; this syrup is 
— up to the receiving tanks for the vacuum pans, 

aving lost in the operation about 75 per cent. of the 
water originally contained in the juice. This water, 
which is delivered by the evaporating apparatus in a pure 
state; is used for feed made-up for the boilers, for wash- 
ing down tanks, filters, &c., and for diluting the settlings 
from nee 3 tanks and molasses when being treated for 
reboiling, the surplus going into the sewer, and out on 
to the fields for irrigation. The evaporator in use has a 
forced circulation for the juices and pte between the 
various bodies, and is furnished with copper tubes, 
3 in. in diameter by 7 ft. 4 in. long, corresponding to 
3050 square feet of heating surface in each body, or a total 
heating surface of 12,200 square feet, evaporating for 
every pound of steam taken into the first body approxi- 
mately 3.75 lb. of water out of the juice, and approximately 
5 lb. of water per square foot of heating surface in the 
four bodies. 

The evaporating apparatus is of the type known as film 
evaporators, since the juice under operation showers down 
over the heating surface in a spray, the steam being inside 
the tubes. The circulation of the juice over the heating 
surface, and from body to body, is maintained by a series 
of centrifugal pumps, one for each body, all driven by a 
high-speed engine directly connected to the shaft upon 
which the centrifugal pumps are-mounted. The syrupis 
drawn off from the evaporator, and delivered into a re- 
—- tank by the action of the circulating pump con- 
nected with the last body of the apparatus; from the re- 
ceiving tank an independent steam pump draws the 
thick syrup and forces it up to storage tanks of about 
25,000 gallons capacity, situated on the vacuum pan floor, 
and at such a height that they drain to the pans. These 
tanks serve a main supply pipe, to which each vacuum 
pan is connected. 

Vacuum Pans. — These pans are each 10 ft. 6 in. 
in diameter, with a conical bottom, straight belt 15 ft. 
high and dome - shaped cover, connec to the con- 
densers by 48-in. cast-iron pipes, and are fitted with 
1000 square feet of heating surface each, divided over 
16 2-in. copper coils, set 6 in. apart from coil to coil, 
and properly supported on iron beams, being held thereto 
by brass clamps; these admit of a certain amount 
of movement in all directions, to accommodate the 
contraction and expansion of the coils. The coils are 
serve’ by both live and exhaust steam, and drain into 
ma’ fold pipes, whence the water of condensation from 
the steam used in the coils is drawn by pumps and de- 
livered to the hot-well to be returned to the boilers. The 
delivery gate at the bottom of the pan is 30 in. in diameter, 
and isof the mushroom-head type, Scingapenated bya worm 
and wheel from the id platform, the final tightenin 
being effected by a toggle o ted by the same worm an 
wheel. The joint is made by a ring of hard rubber on the 
gate, which seatsagainst a turned rim onthe pan bottom ; the 
ring is easily removed and replaced when worn, spare 
rings being carried in stock for the purpose. Th 
are operated under 27 in. of vacuum, which is maintained 
by the vapours being condensed in a suitable jet con- 
denser, to which is attached a powerful vacuum pump, the 
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water used, together with the condensation of the vapours, 
escaping through a tail pipe out into the main sewer. 

The cooked sugar, or massecuite, after being boiled and 
grained, is omere into a receiving tank, or mixer, to 
which are attached the centrifugal drying machines of the 
suspended type, having baskets 40 in. in diameter, lined 
with fine brass screens, and revolving at 1000 revolutions 
per minute. Each machine is charged by opening a gate 
in the bottom of the mixer, and allowing a quantity of 
the massecuite to run into the baskets of the centrifugal 
machines, which are kept at a slow motion until sufficient 
material has been received. They are then brought upto 
speed in about one minute. the centrifugal force gene- 
rated in the molasses driving it out through the screen, 
leaving the grained and dry = in the machine, which 
is then discharged through the bottom by raising a valve ; 
the whole operation occupies about eight minutes, and 
the amount of dry sugar recovered per charge is 400 lb., 
so that each machine dries 3000 lb. of sugar per hour. 

These machines are driven by Pelton water-wheels, 
23 in. in diameter, mounted on the spindle just below the 

»int of suspension, and are served by two nozzles deliver- 
ing water under 180 lb. pressure, one nozzle being to keep 
the machine at speed when attained, and the two nozzles to 
furnish sufficient pressure water to bring the loaded machine 
up to its maximum speed of 1000 revolutions per minute 
in the space of about one minute. To effect economy of 
pressure water, after the maximum speed has been 
reached, one nozzle is shut off. The pressure water is 
furnished by one large direct-acting pump, delivering 
1000 galls. of water per minute into an air-chamber 60 ft. 
high. It is found that the centrifugal machines require 
water under the steadiest possible pressure to get the 
best results ; the air-chamber is accordingly charged with 
compressed air at 60 lb. pressure before the water-pump is 
started. This gives avery long air-cushion in the head of the 
stand-pipe under 180 lb. pressure, which corrects the 
irregularities due to slight variations in the speed of the 
supply pump, and gives time for the pump regulator to 
act in slowing down or speeding up to accommodate the 
machine service. 

After the sugar has been discharged from the centrifugal 
machines, it falls into a screw conveyor serving the battery 
of machines, and is conveyed to an elevator which carries 
the sugar up above a large bin holding about 100 tons of 
sugar; the warm sugar falls on the vanes of a rapidly- 
revolving fan, which scatters the sugar all over the bin, 
breaking up the lumps, separating the ney of sngar one 
from the other, and cooling it; the object of this is to 
improve its ay qualities on the voyage from this 
country to San Francisco or New York, it having been 
found that sugars bagged warin are more liable to deterio- 
ration on a long voyage than those treated as above. 
From the bin, which bas an inclined bottom, the sugar 


is drawn off through spouts, then it is bagged, weighed, and | 
stored for shipment. An economy in labour is also effected, | 


verted into No. 1 sugar. This is done «2 putting the low 
goods dry into a conical-bottomed tank connected with 
the vacuum pan by a short pipe and gate; by opening 
the gate, when vacuum is on the pan, the dry sugur 
is drawn in and immediately mixes with the grain 
already in the pan. Care is taken that the grain in the 
pan shall be no larger than the grain to be drawn in, so 
as to avoid irregularities which would tend to affect the 
market value of the product. ‘The molasses given off from 
the low goods from the crystalliser is carefully analysed, 
and if so poor in sugar that it will not pay to re-boil, it is 
discharged overa weighing machine, and is either burned 


| in the furnaces with the bagasse, fed to stock with their 


green food, or mixed with irrigating water and run on 
the land as a fertiliser; if of a good enough quality, it is 
mixed with No. 2 molasses and treated with it. Molasses 
has a definite calorific value, and careful observations have 
made it equal to as fuel. Three tons of bagasse 
containing 45 per cent. moisture are considered in the 
Hawaiian Islands as equal to 1 ton of ordinary Australian 
coal ; consequently, 1 ton of molasses properly burned 
is equivalent to 4 ton of ordinary coal. The burning 
of the waste molasses is accomplished in this factory by 


from the last mill ; the bagasse soaks up the molasses in 
a very finely divided form, and it burns readily and _ 
duces a very hot fire in the fufnaces already described. 
The amount of molasses burned varies from 60 to 200 
gallons per hour, depending upon the rate at which the 
waste molasses come forward. 

When the molasses is used for fertilising purposes 
it must be dissolved in about fifty times its volume of 
water, otherwise it may destroy the plant; it is not 


Fig.6. 


5 Supply Pipe 








feeding it in thin streams on the bagasse as it is ejected | 


as by the use of the bin one man bagsand weighs 50 tons of | 
sugar in 10 hours, whereas when the sugar has to be | 
shovelled into bags from the floor it requires three men 
to do the same work. 

The above sugars, being made directly from the syrup, | 
are known as No. 1 sugars, and the molasses given off in | 
the drying process is No. 1 molasses, which, on leaving | 
the centrifugal machines, is caught in a tank, where it is | 
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|condenser being connected to the 40-in. main supply- 
pipe; the water-legs of the condensers are all led into 
the cistern and carried down some 6 ft. below the level of 
the sewer-pipe, so that wed are always sealed against the 
entrance of air; the height from surface of water in 
cistern to bottom of condenser is 34 ft.; and since the 
condensers are operated under 27 ins. of vacuum, this 
gives a sufficient fall to allow the injection water to drain 
— by gravity against the vacuum. 
| The reason that such a large diameter is given to the 
supply-pipe is to reduce the loss of head by friction to the 
| lowest practicable point, since whatever head is lost in the 
| supply-pipe due to friction has to be made up by the 
| condensers lifting the injection water higher. Experience 
| has proved that while theory shows that water can be 
| lifted by a condenser 20 ft. to 24 ft. when the condenser 
| is serving a vacuum-pan or similar apparatus, 12 ft. is the 
| limit of lift that should be allowed, and then only under 
' exceptional circumstances, because if the pan when boiling 
a sticky and intractable syrup or molasses should happen 
to get hot and lose its vacuum, it would be eeepc to 
| recover its position without cooling down, which would 
; mean loss of time and difficulty with the product. 
| To provide against any such emergency, and also to 
| provide pressure water through the house, an 8-in. pipe- 
| line is laid up to another irrigating canal, situated at a 
[1evel of 300 ft. — than the mill site nearly 4 miles 
away ; and from this pressure pipe a 3-in. emergency pipe 
| is led to each condenser, thus taking care of almost any 
contingency that may arise. To economise water still 
further, a pumping plant and pipe-line is arranged to 
| return a portion of the water used in the factory back to 
| the irrigating canal, from which it is drawn. This pipe- 
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diluted with water to melt out any small grains that may 
have escaped through the screens, brought up to boiling | 





point, and pumped up to storage tanks on the vacuum | 


pan floor; these tanks have some 18,000 gallons capacity, 
and are connected to the vacuum pans in the same way as 
the syrup tanks. This molasses is boiled in a vacuum pan 
to grain, and if it should be too poor in sugar, a little 
syrup is taken in with it to start a grain, and this grained 
mo asses is then discharged into a similar tank or mixer 
to that used for No. 1 sugar, and dried in centrifugal ma- 
chines of the same kind and size as those used for No. 1 
sugar; but the resulting dried sugars are of a smaller 
grain and poorer quality, and cannot be operated upon in 
the same way as No. 1 sugars, and are therefore dis- 
charged on the floor, bagged, and weighed direct. 

This sugar is known as No. 2, and rarely exceeds in 
quantity 25 per cent. of the No. 1 sugars. he molasses 
from this sugar is known as No. 2 molasses, and is treated 
in tanks in a similar manner to the No. 1 molasses, being 
pumped up to storage tanks of 12,000 gallons capacity, 
and when sufficient has been accumulated, a boiling is 
made in one of the vacuum pans. This molasses is, how- 
ever, very poor in sugar, and requires special treatment 
to obtain the crystals, failing which it cannot be 
marketed ; it is boiled to a Souter of from 83 to 88 
per cent. of solid matter, depending greatly upon the 
character of the solids in solution, and is then discharged 
from the pan to a crystalliser, which is a tank 9 ft. in 
diameter by 20 ft. long, fitted with an internal shaft and 
stirrers. It has been found that when crystals of sugar 
are formed in a poor molasses, if they can be kept moving 
about in the solution, they take up more pure sugar 
therefrom than if they remaim stationary. Consequently, 
after the charge of molasses-is in the crystalliser, the 
grain, which forms as the charge cools down, is kept in 
action by the action of the stirrers, which revolve very 
slowly ; after having been in process for a period varying 
from eight to 16 days, all possible sugar has been taken 
up—a point which is determined by drawing off samples 
of the contents of the crystalliser from time to time and 
analysing. 


| considered a very safe proceeding, but applied with care | line is 24 in. in diameter inside, and is made of wooden 
there is no doubt of the value of molasses as a fertiliser staves banded together with iron hoops, and delivers into 


on certain lands. 

The finished product is divided into two grades, 
A and B. 

Grade A includes all No. 1 sugar, and is high-class raw 
sugar, having a hard, clearly-defined crystal, and of 
a purity of from 97 per cent. to 98,5 per cent. This sugar 
does not deteriorate in transit to market, if care in manu- 
facture has been taken; asa rule it will dry out somewhat, 
losing slightly in weight ; but this is compensated for by 
the rise in purity which is usually in the proportion of 
the drying out. 

Grade B includes all low-class sugars, whether made 
from syrups or molasses ; the crystal is soft, is not clearly 
defined, and the purity ranges from 93 to 96 per cent. ; 
this sugar will lose in weight and polarisation in transit, 
owing to the tendency to sweat and ferment, due to the 
poor grade of material from which this sugar is made. 

The sugars are put up in 125-lb. bags, and are loaded 
at the sugar room on flat cars, 200 bags to the car, for 
transit to the port, where they are loaded on scows from 
which they are shipped. 

Water-Supply.—As already pointed out, the water on 
this plantation is valuable for irrigating purposes, and in 
the design of this sugar factory care was taken to econo- 
mise in this direction in every way possible. The level of 
the water in the irrigating canal is 15 ft. higher than the 
ground floor of the sugar-house ; and as unnecessary 
pumping is undesirable, the condensers are all furnished 
with barometric columns or water legs, 40 ft. long, so that 
the injection water drains away by vity from the 
condensers, leaving for the air pumps the work of draw- 
ing off the air and uncondensable gases given off from 
the syrups under operation. The water is brought down 
from the factory in a wrought-iron pipe 40 in. in diameter, 
2000 ft. long ; at the buildings, this pipe is brought up out 
| of the ground and carried through the building at 12 ft. 
| above floor level ; a receiving cistern in the floor of the 





The crvstallising tanks are situated above the mixer | house, 15 ft. deep and 12 ft. m diumeter, was constructed, 
and centrifugals, and below the vacuum pans, so that a| and a 24 in. sewer-pipe was led out of this 8 ft. below 
boiling of molasses descends by gravity to the crystalliser, | floor level ; this sewer-pipe discharges into an rigs 

2 


and thence by gravity to the mixer, Fig. 3, page 9 ante. 


ditch 1,500 ft. away, which happens to be at such a lev 


This massecuite is dried in the same way and by similar | that the sewer can be given fall enough to carry off the 


machines to other grades of massecuite, but the resulting | water u ) 
sugar, which is of too low a grade to ship, isdrawn into the situated at such a hei 


in the factory. Finally, the condensers are 
ht that they have to lift water 


vacuum pan while boiling No. 1 sugar, and is thus con- | about 12 ft. in vertical height, the injection pipe on each 


the canal some 50 ft. down stream from the point where 

the water enters the main supply-pi This was done 
| because there are times during droughts when the water 
| has to be distributed over great areas in order to keep the 
cane from drying up, but the plant is very seldom used, 
/ and was put in for insurance pu S. 

Electric Lighting Plant.—The factory is served by a 
50-kilowatt Westinghouse generator, driven by a direct- 
connected Westinghouse standard engine; the full load 
of the machine is 400 amperes at 110 volts. There are 
eight separate circuits, each having its own switch on the 
switchboard ; the plant is fitted with lightning-arresters, 
automatic circuit-breakers, and the most modern types. of 
fittings. The wiring throughout the factory is of extra 
heavy insulated copper wire, carried on wooden bolsters 
bolted to the steel columns of the structure; the factory 
is fitted with 700 16-candle-power incandescent lamps ; 
the outside circuits serving the storage tracks for cane 
have 40 100-candle-power incandescent lamps on poles, 
24 ft. high, set at 75 ft. apart, the light from the eevee 
being concentrated by conical hood reflectors which direct 
the light downwards in a belt some 100 ft. wide along the 
line of switches of the storage tracks. Incandescent 
lamps are used in preference to arc lamps, mainly because 
the small mechanism connected with the arc lamp would 

| become deranged by a fine red dust which prevails during 
the dry season, and which sifts into everything, causing 
in the case of arc lamps a great deal of trouble to keep 
the gear clean and in working order. 

Elevators, d&c.—For the use of the workmen in going 
from floor to floor, an hydraulic passenger elevator is fitted, 
reaching from the ground floor to the vacuum-pan floor, 

| with a landing at the ecrystalliser floor. This elevator is 

worked by water from the pressure pipe, which always 
has from 60 to 100 lbs. pressure available for use. An 
elevator for lime and stores is fitted on the outside of the 
building, reaching from the ground floor to the lime-room 
on the same level as the ——e floor, and is driven 
by belting and gearing from the shaft operating the 
crystallisers. 

A well-fitted laboratory is provided on the filter-press 
floor, where the chemist is centrally situated. 

Repair-Shops, &c.—These are situated in the buildings 

| underneath the sand-filter floor, but the large roll-turning 
| lathe is situated under one of the 15-ton travelling cranes 
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which span each mill-house ; the machine-shop is fitted 
with all modern tools, consisting of large and small lathes, 
shaper, planer, radial and pillar drill presses, bolt and 
pipe machines, and a full supply of bench tools, and is 
capable of dealing with any repair work that may be 
required for any part of the plantation. Carpenters’ and 
blacksmiths’ shops are also situated in the buildings, while 
the repair-shop for cane cars is situated outside in a shed 
which spans one of the tracks specially devoted for this 


urpose. 
* For the supplies of all kinds needed on the plantation, 
a large workin is in course of construction in a con- 
venient place ; attached to this will be offices for store- 
keeper and timekeeper. Near the warehouse will be 
situated a railroad platform, scales for the purpose of 
weighing out the car-loads of sugar as they are hauled 
away from the factory, thus providing a double check 
on the sugar weights before leaving the premises. __ 

The arrangements all through this plant are designed 
for making the greatest quantity of sugar in the shortest 
possible time, and with the least possible labour. | 

Results. The factory commenced operations on 
January 29, 1902, as has been already stated. Owing to 
a comparatively short crop—22,000 tons of sugar being 
the estimate previous to January 1, 1902—and a scarcity 
of labour, it was decided to operate only one milling plant, 
so that the following figures refer to the operation of 
one-third of the full capacity of the factory. The ma- 
chinery in operation consists of :— 

1 Crushing plant, and one set of elevators and conveyors 


r ; 
6 Boilers. 
1 Set of clarifiers and sand filters, and 8 filter presses for 
— ‘ 
vaporating apparatus. 
4 Yoru seas es at half speed. 
12 Crystallising tanks of the Bock system. 
16 Centrifugal machines. 
The adjustments of the three mills and their returner bars 
took some little time ; the final results are shown in Fig. 5, 
e 7 ante, which gives the various openings of the mills 


fo) 


in the train, and the position of the bars, also the average | 


power developed while’ crushing at rated capacity :— 
Total cane ground on day of_trial ..._ 1148 tons 


», hours run eas ... 22 hrs. 50 min. 
Cane ground per hour a .. 50.28 tons 
Revolutions of engine per minute ... 48 


Moisture in bagasse 45.3 per cent. 


Extraction of sugar on that in cane 93.4 “a 
Density of first mill juice solids in 

solutions a Bae dee a Be Ce 
Density of last mill juice solids in 

solutions a 12.3 PA 


Maceration water added to cane be- 
tween the mills; gallons per 100 
gallons of original juice... _... 18.1 
Average power developed by engine 
driving mills, crusher, cranecarrier, 
and bagasse elevator a . 320 horse-power 


The horse-power as shown is very much below the 
power usually developed in crushing plants of this 
capacity, which is from 400 to 450 horse-power, and even 
reaching in extreme cases as high as 600 horse-power. 

The comparatively small power required on this par- 
ticular plant is due, first, to driving the whole of the 
machinery connected with the crushing and conveying of 
cane by one engine, thus doing away with internal 
engine friction ; and, secondly, to the form of the rubbing 
surface on the returner bars, and extreme care in setting 
these bars parallel to, and the proper distance down from, 
the top rollers of the various mills. : 

The analysis of the bagasse discharged by the last mill 
showed a water content of 45 per cent., this being taken 
at the jaws of the mill; and, since the water sprayed on 
the cane has a temperature of 170 deg. Fahr., the bagasse 
is ejected very warm; being in a very finely-divided 
state, it rapidly loses its heat and a proportion of its 
moisture on its way to the furnaces, the moisture in 
the bagasse entering the furnaces being only four-fifths 
of that leaving the last mill. The bagasse produced 
during the day’s run was 280 tons, which lost on its 
way to the furnaces 20 per cent. of its moisture; the 
weight reaching the furnaces being 255 tons, of which 
30 tons was surplus ; the remainder (225 tons) was burnt 
in six furnaces, each having 36 square feet of grate sur- 
face, the consumption of bagasse per square foot of grate 
surface per hour being 87 lbs. 

The total heating surface in the six boilers amounts 
to 15,600 square feet, and the consumption of bagasse per 
square foot of heating surface per hour amounts to 
1.2 lb. The high consumption of fuel per square foot 
of grate surface is due to strong draught, which, with 
the very open and fibrous nature of the bagasse, admits 
of an intimate contact of air with all particles of fuel, 
thus ensuring a very rapid and complete combustion. 
The ash and slag resulting from the burning of the 
ba amounts to from 1.25 per cent. to 2 per cent. 
of its weight, depending greatly on the amount of silica 
in the outer skin of the cane. : *. 

The draught pressure at the base of the chimney is 
g-in. of water, measured by an ordinary draught gauge, 
and the temperature in the uptake from the boilers is 
540 deg. Fahr., taken with an immersion pyrometer. No 
means exists here for obtaining the temperature of com- 
bustion in the furnaces, but judging from appearances it 
must be approximately about 2,200 deg. Fahr. 


Number of days pate to and 
Pp ss 


including 30th April, 1 i : 70 
Number of hours grinding in this 

Rc cicae’ hax Wiikey sbi nisin, ia 
Percentage of grinding time to total 

operating time paidfor ,., .., 92.8 per cent. 





Tons of cane ground up to 30th April, 
1902 se 


Ral aretha e Aees AUS 66,672 
Tons of cane per hour; average... 42.7 
i se op ey 56 
Tons of cane per day ; average er 952 
at 99. on 52 0g = =. 1,243 
Average yield of commercial sugar 
per 100 of cane to date ... a 13.19 Ibs. 


Average purity of commercial sugar 96.5 per cent. 
A sugar 70 per 
cent. of sugar 
shipped 523 KO. “55 
» B sugar 30 pe 
cent. of sugar 
shipped a Pe 
Total commercial sugar made to date 8,785 tons 
Tons cf cane to make one ton of 
commercial sugar... oes a 7.59 
Recovery of pure sugar from that 
taken into manufacture :— 
Pure sugar in sugar marketed ... 91.3 per cent. 
Losses in manufacture f et. . ee 
100.00 
Average extraction of pure sugar 
from that estimated to be in the 
cane... aa $08 ae ... 92.46 per cent. 
Fuel used in starting factory :— 


” ” ” 


95 


: 14 cords 
Coal ie a Bis a ...  332tons 
Total number of men employed in 
and about factory, day and night... 160 


Sufficient surplus bagasse is always kept stored in front 
of the boilers to keep up steam for three days, thus en- 
suring a supply of fuel in case of stoppage in the delivery 
of cane for any reason, so that the stock in process can 
be worked up and the house cleared of all high- e 
sugars without the necessity of using auxiliary fuel. A 
pr margin of bagasse is saved in excess of this surplus, 
and is used in conjunction with coal for keeping up steam 
for the irrigating pumping engines, of which this company 
as six, with an aggregate capacity of 40 million gallons 
of water per day to an average height of 235 ft. 

The total amount of delivered to the pumping 
plants up to 30th April, 1902, was 637 tons. 


CONSTRUCTION. 


The construction of this plant was practically begun in 
October, 1900; some clearing and excavations had been 
done previously, but a permanent force of men, under the 
supervision of the superintending engineer, were actively 
engaged in this month, the arrival of material com- 
mencing in November, 1900; and in February, 1901, the 
foundations were far enough advanced to commence the 
erection of the buildings. The construction of the 
structural part of the buildings was completed in 
September, 1901, and in October, 1901, the sheet-iron 
covering for roofs and sides of buildings was completed. 
The machinery commenced to arrive in May, 1901, and 
was roat nag | put in hand, the foundations and bolts 
having been made and set from special drawings. All the 
foundations throughout were made of concrete in the pro- 
portion of one barrel of cement, five barrels of sand and 
six barrels of crushed rock, this amount of material 
making { cubic yard of concrete. This was well rammed 
in boxes properly laid out, where foundations came above 
the floor line ; two inches next the boxes was filled with 
fine concrete made of one barrel cement, three barrels of 
sand, and four barrels of fine rock-screenings, to give a 
good finish to the ex foundations. All bolt-holes 
were left 3 in. larger than the bolts, and were filled with 
cement grout when machinery was placed. Boiler 
settings were made of hard red brick with firebrick 
linings ; all firebrick arches over furnaces and other 

laces were made of specially selected brick put in dry, 
le being cut and fitted to radius required ; fireclay 
was very sparingly used on the vertical linings ; no stay- 
bolts of any kind were used in the brickwork, the thrust 
of arches being taken up on heavy walls, and the boilers 
hang 2 in. clear of brickwork in all directions, the s 
being filled up with asbestos packing. This Bes tn yp 
construction permits the free expansion and contraction 
of the boiler without throwing any strains on the enclosing 
brickwork, and has proved excellent. 

The steam-pipes throughout the plant are made of lap- 
welded steel nw tested at the factory to 500 Ib. per 
square inch. ey are joined by heavy cast-iron flan 
bored out, driven on to pipes which are then expanded 
into the flanges by riveting; the projecting ends of the 
pipe were riveted down, and cut off flush and straight. All 
elbows and tees are of cast iron, large sizes being flanged 
and small sizes screwed. The piping itself is designed 
with free ends to avoid the use of expansion joints, the 
main pipe lines being solidly anchored near the middle 
of the buildings to convenient columns, and hung from 
the floor beams so as to be free to expand outwards from 
the centre. In one instance only an expansion joint 
was placed, as the ends of the pipe were locked between 
columns, and means for taking up the expansion at this 
point became necessary. The steam-pipes are all covered 
with non-conducting jackets ; the small sizes from 4 in. 
in diameter down have —— covering 1 in. thick. The 
larger pipes up to 18 in. in diameter have air-space covering 
made of strips of wood 1 in. by 14 in., laid longitudinally 
and 3 in. apart ; over this was wire netting of 4-in. mesh, 
then three layers of heavy Manila paper, and the whole 
covered with cotton cloth and whitewashed. 

The material used in the construction of this factory is 
as follows :— 


Concrete in foundations and 


a REE RC ree 8000 cubic yards. 
Steel and iron in buildings 3000 tons. 
Machinery ... Sg 5 2500 tons. 





Lumber in floors, &c. ...—_...._- 250,000 ft. B.M. 
Glass for windows and skylights 8 tons. 
Paint mi Sep Re ... 3500 galls, 
Bricks in boiler settings and 
chimney linin af one 000. 
Railroad tracks in storage yard 6 miles. 
Statement of men employed and time occupied in 
construction is as follows :— 


On buildings: skilled, 7 men 8 months. 
a a unskilled, 85 men 8 months. 
On machinery: skilled, 20 men 10 months. 
ihe unskilled, 100 men ..._ 10 months. 
Foundations and sundries : skilled, 
2 men ... se ae ich ... 14 months. 
Foundationsand sundries: unskilled, 
30 men ear roar SC 
One superintending engineer 16 months. 
One draughtsman 14 months. 


One receiving and shipping clerk ... 16 months. 


The design and carrying out of this work is due to the 
Honolulu Iron Works Company, the responsible man being 
Mr. C. Hedemann, the manager. Owing to the short time 
given to complete the work, the bulk of the material and 
machinery was constructed in the United States to 
pe drawn = by the Honolulu Iron Works 

ompany. Messrs. Milliken Brothers, of New York, 
supplied the buildings ; the Kilby Manufacturing 
Company, of Cleveland, Ohio, supplied the vacuum pans 
and crystallisers ; the American Tool and Machine 
Company, of Boston, Mass., furnished the centrifugal 
machines, under the patents of Messrs. Watson, Laidlaw 
and Co., of Glasgow ; the Sugar Apparatus Company, of 
Philadelphia, furnished the evaporating apparatus ; the 
Link Belt Machinery Company, of Chicago, furnished 
the elevators and conveyors for , &c. ; the vacuum 
pumps for the vacuum = and evaporating apparatus 
were furnished by the Blake Manufacturing Company, 
of Boston and New York, and Messrs. Guild and Garri- 
son, of Brooklyn ; while the Honolulu Iron Works 
Company supplied the mills, boilers, and sand filters. 
The remainder of the machinery, such as tanks, 
steam pipes, water pipes, &c., was constructed on the 
spot from materials furnished ; the filter presses, small 

umps, &c., were brought over from the abandoned plant. 

he erection of and connecting of pipes to the machinery 
was finished and the factory started on 29th January, 
1902. There were no hitches or accidents, and the factory 
has been in operation steadily ever since, as will be shown 
in the tabulated results. 


OPERATION. 


Process of Manufacture.—The first step in the process 
of manufacturing raw-cane sugar is the crushing of the 
cane. This cane is all weighed before being discharged 
into the crusher conveyers. At first sight it would seem a 
simple matter to determine the amount of sugar present 
in the cane, but in reality it is most difficult, the chief 
trouble being in obtaining an average sample. In this 
factory the weight of sugar taken into the factory after 
leaving the crushers is what is used to determine manu- 
facturing losses; but the control of the crushing is 
obtained by regulating the amount of water sprayed on 
the crushed cane between the mills, so that the density of 
the juice issuing from the last mill is kept at a constant 
figure, which has been found by careful experiment to 
ensure a certain pam of sugar in the cane refuse 
ejected after the final crushing, when a certain amount of 
moisture is present. The moisture is regulated in the 
last crushing by the pressure on the top roller, and is 
therefore readily under control by adjusting the weights 
on the hydraulic accumulator. The density of the last 
mill juice is regulated by increasing or decreasing the 
amount of water sprayed on the cane, and consequently, 


after the de of —- of the last mill juice requisite 
to reduce the sugar in the cane refuse to the required 
point has m determined, the control of milling 


operations becomes a simple matter of routine. 

In this factory the moisture in the bagasse is kept 
as near 45 per cent. as possible, the density of the 
last mill juice is kept at 12 per cent. solids in 
solution, and the amount of sugar left in the cane 
refuse varies from 4.5 per cent. to 5 per cent., which is 
equivalent to from 92.5 per cent. to 93.5 per cent. 
extraction of sugar on the sugar originally in the 
cane depending upon its content in woody fibre. The 
extracted juice on leaving the mills is weighed into the 
clarification apparatus already described ; and the weight 
of juice multiplied by the pereentome of sugar shown by 
the average sample gives the weight of sugar taken into 
manufacture. After being reduced to syrup, it is again 
weighed and sampled, and the amount of sugar taken over 
determined ; the difference between this and the amount 
of sugar taken into the house constitutes the loss between 
these two points. The sources of this loss are as follows :— 
Mechanical losses in transit; losses in the scums and 
refuse thrown into the sewer (these scums are weighed 
and analysed before discharge, so that the loss is 
known) ; losses in the wash waters from the juice filters ; 
and losses by destruction of sugar due to use of re-agents, 
such as lime, phosphoric acid, sulphurous acid, &c., and 
also losses by entrainment, or the carrying over the 
minute particles of 77 into the condenser in the 
a apparatus. ese losses, excepting that due 
to discharge of scums, are usually very nner} ; should they 
exceed a certain small figure, the cause is at once 
determined and corrected. 

The syrups and molasses, after having been exhausted 
of all the sugar obtainable, are divided into two portions, 
first, the marketable sugar, of which the weight and 
purity is known ; and second, the waste molasses, which 
1s weighed and sampled. The sugar in the waste 
molasses, added to the pure sugar in the sugar marketed 








































































AERA AAD APA M GA Ti 





eR eee 


ea ern ner EE Ee 


SPT et ES ROY LIN eae 








RRR AR WR dS me 


eta 


ELSE CPU PRE IE TE 


60 


ENGINEERING. 





[ JAN. 9, 1903. 











will not equal the sugar in the syrup; the difference is 
the loss in process, and consists of a certain disappearance 
of sugar in the vacuum pans, and mechanical losses in 
transit of syrups and molasses from operation to operation. 
These losses are generally very small, but if they are 
large enough to attract attention, it is usually found that 
carelessness in the operations is the cause. 

The analytical work in this factory is in the hands of a 
chemist, who has several assistants, whose duty is to 
collect the samples from the various processes, weigh and 
polarise the juices, syrups and sugars, and do the routine 
work in the laboratory. The whole work is carried on 
under the charge of the superintendent; the men in 
charge of the milling department my! a regular engineer’s 
log-book, in which are noted the daily occurrences; a 
recording steam pressure-gauge notes the varying pressure 
of steam in the boilers. The main engine is indicated 
occasionally to note how the valves work, and also to 
note if any undue horse-power is being developed on the 
mills, since the power required can very readily be greatly 
increased by bad setting of the returner bar in the mills. 
In the log-book are also noted any slight repairs that may 
be needed from time to time, and from these notes at the 
end of the crop is determined the improvements in the 
milling plant if any are needed. 

The sugar-boiler, with assistants, attends to the clari- 
fying and tempering of the juice, the filtration and con- 
centration of same tosyrup and the boiling to grain; and he 
is responsible for the quality of the marketable product. 
A record is kept of every boiling of syrups and molasses, 
and from these records, together with the results of the 
sampling, and analytical work by the chemist, the work 
done in this department, as to quality and quantity of 
raw sugars made, is kept up to as high a standard as 
possible. The sugar-weigher makes up an account eve’ 
day of the amount of sugar bagged, shipped, and on hand. 

he chemist makes up a daily report, moving wee 
of cane ground, weight and analysis of juice taken into 
manufacture, analysis of scums, sugars, and molasses, and 
weight of final molasses po ihe also makes up a 
weekly report, and, at the end of the season, a final crop 
report. 

he superintendent of the sugar-house makes up a 
monthly report, in which is detailed the cost of each de- 
partment, the cost of materials required in the manufacture 
of sugar, the total sugar made, total cane ground, the cost 
of sugar made per 100 1b., and cost of cane ground per 
ton of 2,000 lb. (See specimen forms annexed.) 

At the end of the crop the superintendent of the sugar- 
house makes up a final report which is an abstract of all 
the reports, giving days of operation of machinery, 
stoppages and causes for same; percentage of running 
time to total time paid for; total sugar made, and cost ; 
also a statement of all losses. In this report is included 
any recommendation that may have to be made regarding 
additions or alterations to plant, improvements to opera- 
tions, and such other communications as may seem to 
bear upon the points of reduction in cost of manufacture 
or reduction of losses. 


APPENDIX. 
SUPERINTENDENT'S MONTHLY Report, 
PUUNENE Mis, H.C. and 8. Co. 
PRS a ere ry - Month. 


Returns of Commercial Sugar. 
Tons. Lb. 
Sugar bagged .. s a * “es 
Stock in process, as per statement .. 


Less stock in process reported for last month 
Less low goods from last crop taken into manu- 
facture .. oe * ee ee a me 


Total commercial sugar due to cane ground 


Total cane ground during month... . 

Yield of commercial sugar per 100 of cane. . 

Tons of cane per ton of commercial sugar .. 

Total cane ground to date ¥ * 

Total sugar made to date ee - “« = 

Average yield commercial sugar per 100 of cane to 
date bi oe = a ae = ~ 

Tons of cane per ton commercial sugar to date .. 


SUPERINTENDENT'S MONTHLY REPORT. 


Pcisncksects > AS cee beaeaees Month, 
Stock in Process. 
Cubic Feet = Syrup Cubic Feet. 
Juice in mill tank os a es : 
= liming tank és i 
* heater and 
settling tanks * = » 
Juice in sand filters, 
filters and tank sie TE gs 
In transit evaporator ae m4, 
In transit filter 
presses > age 
In Syrup tanks * hy 


Total syrup on hand 


F Lb. Sugar. 
At Ib. commercial sugar per cubic foot ; 
No. 1 molasses, cub. ft. at Ib. per cub. ft. 
” ” ” ” ” ” 
» ” ” * ” ” 
In mixer No. 1 sugar estimated 
” ” ” ” 
» » 3 4 ” “14 
No. 1 pan in process, sugar estimated 
9 
” ” ” ” 


» 3 ” ” ” 


» 4 ” ’ . 
Crystallis« rs in process, at ‘tons each 
Low goods on floor, bags at Ib, each 


Total stock in process, " 


"Skilled 
men { 


Handling 
Cane 


Grinders 


Electric 
Light 
Boiling 
House 
Night 
Watch- 
man 
Sunday 
Watch- 
man 


Skilled | 
men | 


cation 


rittration { 


Concen- 
tration 
and 
Graining 


Bagging [ 


I 
Re 


» oo» 
No. 2 mill 





SUPERINTENDENT'S MontuLy Report. 
Grinding Department. 


Class. 














SUPERINTENDENT'S MONTHLY Report. 


Milling De- 
partment 


Boiling 
Department 


Total cost of manufacture for month 


Lbs. of sugar made @ 
Tons of cane ground @ 


WME iaaicsas- casuan 19 


Average steam pressure 
6 back pressure 


volutions by counter : 
y 


o. 1 mill 


No. 3 mill 


” 


| 


Days per 
| Worked Month. Work. Section. 


! 
Rate Value Cost 
of of 








Ist engineer 
j2nd engineer 
\Cane weighers 
|Teamsters .. 
|Animals = 
|Unloading machine 
|Handlin 
Cane carriers 
Car cleaners 
Overseers 
Engine tenders 
Cane feeders 
Mill tenders 
Oilers 

Drivers 

Water tenders 
Firemen 


Steam | Ashmen 
{ 
{ 
\ 
J 
\| 
J| 





Carrier oilers 
Extras ‘ as 
Engine & wire men 
Night runner 

Pump tenders... 
Centrifugal tender | 


| Fad 


SUPERINTENDENT'S Montuty Report. 
Boiling Department. 


y per o or 
Worked Month. Work.| Section. 





. pated B 
Sugar boiler 

First assistant 
Second assistant .. 
Chemist 

Samplers 

Clarifi- { Superheater 


Liming tanks 
Filter press tanks 
Sand filters 
Filter presses ; 
Repairs, filter clott 
Evaporator terders 
Panmen ... nA 
Orystalliser men .. 
Centrifugals 
Molasses 
Overseers .. 
Sugar weighers 
Sugar Bag handlers 





Cost of 
\Section. 








! } 
Rate Value) Giset ne 





Cost of 
Depart 
ment. | 





Concentration and 


Repairs—-Machine s an 
Blacksmith’s shop 
Carpenter's shop .. 


per 100 Ib. 
per ton. 


ENGINEER'S LOG-Book. 


Hydraulic press 
No. 1 mill 
Density of juice at third mill :— 
No. 1 mill N 
Time run :;— 
No. 1 mill 
Tons of cane ground :— 
No. 1 mill 


Remarks 


total 
total 


total 
No. 3 mi 
No. 3 mill 
No. 3 mill 


No. 3 mill 





Datty MILt Report. 
PUUNENE MILLS. 


ND csi vosiendanbe DD. : (>) lease hae, peaeneke day 
Hours grinding “B” sugar made, pounds 
Hours previously reported Previously repor 

Total to date | Total to date 


Tons of cane ground | 1st Molasses, = 
‘ol. 


Previously reported 
Total to date 


Mixed juice, Brix Purity 
Pol. 8rd Molasses, Brix 
Purity | Pol. 


Lbs, of juice into house Purity 
Previously reported | Waste Molasses, Pol. 


Purit; 
2nd Molasses, Brix 
Pol. 





— Purity 
Total to date | Polarisation, ‘‘A” sugar 
— » “B” sugar 
Sugar in juice, pounds a Crystalliser 
Previously reported sugar 
— | Recovery on massecuite 
Total to date on percentages 
‘eneneies: ssa” sugar 
Bagasse—Moisture ““B” sugar 
Sugar Crystalliser sugar 
Sugar in bagasse, pounds Sugar in F. P. scums, 
Previously reported pounds 
—— | Previously reported 
Total to date Ss 
—_— Total to date 
Syrup delivered, pounds == 
Previously reported Waste molasses 
—— | Pounds discharged 
Total to date Previously reported 
Sugar in syrup, pounds Total to date 


Previously reported | —_— 
—— | Sugar in waste molasses 
Previously reported 


‘* A” sugar made, pounds Total to date 
Previously report — 


Tvutal to date 


Total to date 
cumin KLE eek Chemist. 
Daity Svear Report. 
PuvuNENE Miuus. H. C. ano 8. Co. 
saven rise whe day. 





SuGaR MADE. Sua@ar cN Han. Sve@ar SHiprep. 





Class. ! Lot. | Sacks. Class.! Lot. | Sacks. 


Class. | Lot. Sacks. 




















TOTAL | ToTaL | TOTAL } 


Sugar Made this Day. 


“A” sugar Sacks ‘Pounds Tons 
“2 in Sacks Pounds Tons 
Total Sacks Pound: | Tons 
| 
ny saeiseucaphen) ant Sugar Weigher. 








THE JAPANESE Navy,—Japan proposes to organise a 
squadron having its headquartersat Esquimault. Another 
Japanese squadron is to be formed with headquarters 
at some European coast-point. 





STanDARD METHODS oF TESTING CEMENT.—A well- 
illustrated and capitally-printed volume on the testing 
of cement has recently om issued by Messrs. G. and T. 
Earle, Limited, cement manufacturers, of Hull. Almost 
every engineer thinks he knows all there is to know about 
cement-testing, but not a few will have their eyes con- 
siderably opened if they will take the trouble to study 
this volume. We remember the engineer in charge of 
some important railway works priding himself on the 
careless method in which he ie his tests, his theory 
being that in this way he got some idea of the actual 
strength of the cement as it existed in his mortars and 
concrete. At the same time, however, he made these 
slipshod tests the basis of complaints to the manufacturer 
whenever a bad result was recorded, causing them much 
unreasonable trouble and annoyance. The only fair way 
to estimate the quality of a cement is to prepare the 
samples with the greatest possible care, paying attention 
rather to the mortar tests than to those of neat cement. In 
fact, in neat cement tests an inferior cement may often 
make a better showing than one of betterquality. Practi- 
cally every recognised test is dealt with in Messrs. Earle’s 
volume, and minute directions are given as to the various 
pitfalls it is necessary to avoid in making really standard 
tests. Amongst the tests described is one for determin 
ing the percolation through concrete. The apparatus for 
making this test was devised by the engineer to the firm 
some years ago for the pu of ascertaining the most 
suitable gate to be cialten the concrete lining of water 
tanks at Gibraltar. It turned out that the aggregate 
closest to hand gave a better concrete in this rd than 
the sand it was originally proposed to use, which would 
have had to be carted to the site of operations at a very 


great expense, 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComprteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1888—1888. 
The number of views given in the Specification Drawings is stated 
—* wl peed mentioned, the Specification is not 
Where inventions are communicated from abroad, the Names, 
ée., of the Communicators are given in italics. 
— of Specifications may be ined at the Patent Ofiee Sale 
anch, 25, Southampton Buildings, Chancery-lane, W.C., at 


the uniform of 8d. 

The date of advertisement of the nce of a Complete 
—— is, in each case, given after abstract, unless the 

atent has been sealed, when the date of sealing is given. 

Any person may, at a within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 


25,422. R. H. Fowler, Leeds, and W. Turner, 
Magdeburg, ° e Ploughs. (2 Figs.) 
December 12, 1901.—This invention relates to the draft arrange- 
ment used on balance and anti-balance gang-ploughs, where the 

loughs are pulled across the land by means of engines, with haul- 
ing drums, on opposite headlands, each rope being alternately the 
hauling rope and the tail rope. The tail rope is usually carried on 
the tail or rear end of the plough in an almost straight line from 
the draft rods, but when thus carried it is often in the way in 
swinging the plough at the headlands, and is also apt to drag the 
plough sideways and prevent it from taking the full width of 
work. The present invention provides means for carrying the tail 
rope alongside of and parallel with the line of cut, at the same 
time, however, preventing any side pressure on the plough-shares 


























which are in work. The gear works automatically, and, it is stated, 
obviates any tendency todrag the plough sideways, this being accom- 
plished by means of two armsor levers, to the outer ends of which 
the main hauling ropes are attached, the inner ends being coupled 
together and to the plough-frame by links and drag-chains. The 
movement of the arms or levers is controlled by means of a chain 
stretched between points along their length, and passing around a 
small guide-pulley carried on the bottom stretcher or other part 
of the plough middle. When the plough is at work the pull of the 
hauling rope draws one of the arms or levers into a line parallel 
with the line of travel, and pulls the other, by means of the chain, 
to beyond the plough-frame, so that it does not interfere with the 
plough either to drag it sideways or at the headlands. (Accepted 
November 19, 1902.) 


ELECTRICAL APPARATUS. 

20,616, B.G.Lamme, Pittsburgh, Pa., U.S.A. Dy- 
namo Machines, [5 Figs.) September 22, 1902.—(Conven- 
tion date, September 24, 1901.) In this specification is broadly 
claimed “‘ for an electrical machine a rotatable member having an 
insulated winding complete], bedded in the core both at the 
ends and sides thereof for the purpose specified.” The purpose 
































appears to be that the member may be simple and compact, well 
balanced, and not creating great noise or subject to appreciable 
air friction. A rotary field magnet for steam turbine dynamos is 
described in which the insulated winding is wholly sunk within 
the end limits of the magnetic mass which is provided with 
ventilating channels. (Accepted November 19, 1902.) 


493. F. Lux, Heidelberg, Germany, and the Reason 
Manufact mpany, Brighton. Demand Indi- 
cators. (6 Figs.| January 7, 1902.—This invention relates to 
maximum registering ampere-meters of the kind in which the 
registration is effected hanically by the expansion of amedium 
not itself traversed by the electric current by which it is heated, 
80 that the indication of the instrument is produced somewhat 
sluggishly, in order that sudden rushes of current of quite short 
duration may not be recorded, The expanding medium may be 





air in contact with the electricity conductor, or metal separated 
from the said conductor by air. A number of devices for ob- 
taining registrations by such means are described. The motor 
device in one arrangement according to this invention comprises 











an air-tight air-containing receptacle with a flexible cover ; and in 
the preferred form variations of pressure produced other than in 
the proportionate action of the instrument are neutralised by 


means of a second flexibly-covered air-tight air receptacle. 
(Accepted November 19, 1902.) 


23,153. A. Wright and the Reason Manufacturing 
Coneeny, Brighton. Demand Indicator. 
[5 Figs.) November 15, 1901.—This invention relates to known 
kinds of maximum-registering ampere-meters, in which the regis- 
tration is effected mechanically by the thermic expansion of a 
body, as air, separated from the electricity conductor in which 
heat is directly produced by the current to-be measured, by a 
‘thermal intermediate conductor,” as glass. It would appear 
that, according to the invention, the mass of the ‘thermal 
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(23,189) 


intermediate conductor” is increased, and, it may be, the distance 
through which heat must be transmitted lengthened, in order 
that the instrument may not register at full value any very short 
rush of current. There is broadly claimed ‘‘In a thermal demand 
or rebate indicator, a thermal intermediate conductor for the 
purpose cited.” In described devices the thermal intermediate 
conductor is constituted of more than one material, and heat is 
transmitted between its parts by conduction, circulation, or heat- 
electricity translation. (Accepted Novemter 19, 1902.) 


22,924. A. T. M. Johnson and G. Guyott, London. 
Harmonic Telegraphy. [19 Figs.] November 13, 1901.— 
This invention provides harmonic wireless telegraphic intercom- 
munication apparatus, spec'ally designed with reference to the 
needs of a fleet of vessels, and of the class in which secondary 
discharges are communicated to earth from two electrodes near 
the transmitter, and in which derivations from these discharges 
are picked up by pairs of electrodes near the receivers. Each 
receiver has two harmonic vibrators, and one of these is tuned 
similarly on all vessels, and the other to a different note on each 
vessel, so that a message can be sent to all the ships at once, or 
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22924. 








selectively to a single vessel. The receiver is made in duplicate, 
one part being loud speaking, normally in circuit, and serving also 
asa call-giver, and the other of a kind only audible on being placed 
close to the ear, the difficultly-audible receiver serving for secret 
messages, and by its weight for switching the loud-speaking re- 
ceiver into and out of circuit as uired. It is pro in some 
cases (the call and telephonic signal being first given harmonically), 
to alter the connections of the transmitting apparatus to include 
a powerful telephonic tr itter for communicating directly by 
vocal telephony with the operator at the receiving station. 
(Accepted November 19, 1902.) 


24,825. J. A. Fleming and events Wireless Tele- 
n. 





graph Company, ted, London. Hertzian Tele- 
aphy. (2 8.) December 5, 1901.—This invention relates 
to the Tesla spark gap method of producing rapid electrical oscil- 


lations, and particularly to apparatus in which a powerful 
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24625. | 
source of alternating current furnishes the primary impulses. 
It has for object to prevent the establishment of a permanent arc 


across the spark gap. According thereto, a condenser or con- 
densers is or are included between the first k gap and the 





spar! 
secondary of the first transformer, The invention is described in 


connection with apparatus of the kind referred to in the specifica- 
tions of British Patents 20,576, of 1900, 22,126, of 1900, and 3481, of 
1901. (Accepted November 19, 1902.) 


GUNS AND EXPLOSIVES. 

6591. A. Reichwald, London, (F. Krupp, Essen, Ger- 
many.) Ordnance - . [4 Figs.) March 18, 1902.— 
This invention relates to that class of ordnance in which the 
ammunition is supplied by a hoist beside the gun, and rammed into 
it by a rammer, the object of the invention being to greatly reduce 
the labour of transferring the ammunition from the hoist to the 
loading axis of the gun. To this end the loading tray is made to 











form one side of a pivoted quadrilateral, rocking on a horizonta 
axis, and having that side which is opposite the loadin tray fixed 
and so mounted that the chord of the arc of swing of the tray is 
horizontal, or nearly so. To enable the loading tray to be swung 
back, out of the loading position, into the necessary ition to 
receive the ammunition when the rammer is extended, the position 
i the fixed side is made adjustable. (Accepted November 19, 


26,382. A. T. Dawson and L. Silverman, London. 
Breech Mechanism, (2 Figs} December 24, 1901.—Breech 
mechanism, according to this invention, comprises in combina- 
tion with the sliding breech-block and its shaft or axle, a pivoted 
extractor, which, as the block opens, is caused to engage with a 
projection or cam on the said axle, so that the block cannot 








return until the extractor is liberated by the introduction of a 
fresh cartridge. The extractor may have a toe-piece whose lower 
surface is curved, and which is arranged to co-operate with the 
breech-block and the cam on the shaft or axle, in order that when 
the block is open the extractor may be firmly held. (Accepted 
November 19, 1902.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 

14. C. Walmsley and Co., Limited, and C. 
Wi ey, - Dri Shaft Control. 
[3 Figs.} November 8, 1901.—This invention provides a driving 


shaft control particularly suitable for use with certain pape - 
making machinery. The mechanism comprises a driving pulley 
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a taper or parallel pulley mounted on a shaft at the top of a 
frame, a pulley of like form at the bottom of the frame, and 
another shaft at the bottom of the frame connected by spur or 
bevel gearing to the shaft of the bottom pulley. A shaft witha 





jockey pulley thereon is suspended from a screwed transverse 
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shaft on which two bell-crank levers are placed ; the ends of the 
suspended shaft are fitted in the lower ends of the bell-crank 
levers, which support between their upper ends a transverse shaft 
that has a screwed nut in the centre, through which is passed the 
screwed upper end of a vertical rod, whose bottom end is secured in 
a slotted lever or guide fitted on a bracket near the bottom of the 
frame, which, when the said guide is turned to either the highest 
or the lowest point, ses the vertical centre line, thereby locking 
itself in position, and causes the jockey pulley to press on the driv- 
ing band and take up the slack, thus transmitting motion from the 
upper to the lower pulley and its connections. When the position 
of the jockey pulley is reversed, it allows the driving band to 
become slack and permits the lower ay to remain idle although 
the upper pulley is revolving. If the jockey pulley is flanged, it 
will act as a strap-fork or belt-guide, and by adjusting the position 
of the jockey frame on the screwed transverse shaft the strap can 
be moved to any required position on the face of the upper and 
lower pulleys. (Accepted November 12, 1902.) 


23,045. W.Heidelmann, Stuttgart,Germany. Dril- 
ling and Sepping Machines. [4 Figs.) November 14, 1901. 
—This drilling and tapping machine is of the kind in which the 
drill spindle is capable of rotation in either of two directions by 
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altering the adjustment of a coupling sleeve. Mechanism 
according to the invention is of the kind illustrated, and in 
which a number of parts under the normal influence of gravity or 
spring force permit the coupling sleeve to be raised and locked 
by hand. (Accepted November 12, 1902.) 


PUMPS. 

15,687. F. Fanta, London. Air-Exhaustion. [2 Figs.) 
August 2, 1901.—This invention, it is stated, enables a better 
vacuum to be produced by reciprocating pumps in ten minutes 
than has heretofore been obtainable with such pumps in forty- 
five minutes. Air is exhausted first as fully as practicable by a 
well-made reciprocating pump without oil packing. Hydrocarbon 
vapour of a kind soluble in heavy oil is then admitted to the bulb 
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to be exhausted, and pumping continued until the last of the air 
has been replaced by hydrocarbon vapour. The bulb is then con- 
nected with a reciprocating pump having oil-packed clearances, 
by which final exhaustion is produced. Exhaustion preferably 
proceeds through an oil-containing glass vessel, and non-return 
valves may be used on each of a number of sets of parallel-con- 
nected bulbs. The connections may be as illustrated. (Accepted 
November 12, 1902.) 
RAILWAYS AND TRAMWAYS. 

23,897. E. er, London. Single-Line Traffic Con- 

trol. (2 Figs.) November 25, 1901.—In this specification is 
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described an electrically-actuated instrument for unattended use, 
at terminals of railway track sections, for controlling by means of 

















tallys the traffic thereon. Its operation is such that a needle is 
defiected in the direction of train travel when a train enters the 
section, the handle controlling the issue of tallys being at the same 
time locked. The handle is also locked automatically, should the 
line circuit be ‘‘interrupted by short-circuiting or foreign cur- 
rents.” There is broadly claimed : ‘‘ The method herein descri 

of controlling traffic through by-pass stations on a single railway 
line, by providing at such stations means of indicating the state 
of thesection on either hand, and means of receiving and issuing 
a tablet entitling a train to proceed when the next section is clear.” 
(Accepted November 19, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


16,683. A. G. Brookes, London. (P. B. Bradley, Hing- 
ham, Mass., U.S.A.) Mechanical Stokers. (3 Figs.) July 
28, 1902.—The mechanical stoker for powdered fuel according to 
this invention, and preferably of the kind described in British 


Fig.t. Fig.2. 
i. Ue 






















~ 
« 
















































\ 








Patent Specification No. 10,827, of 1900, comprises a hopper above 
the delivery means and a movable foraminous bottom for the 
hopper. (Accepted November 5, 1902.) 

25,413. J. Stumpf, Berlin. Steam Turbines. [2 Figs.) 
December 12, 1901.—This invention relates to centrifugal con- 
densers for use with steam turbines, and of the kind described in 
the specification of British Patent No. 14,679, of 1901. According 
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to this invention such a condenser is situated within the same 
casing as the turbine wheel. An example shown comprises a 
Pelton turbine with a water-throwing device on the hub and 
directing water to two annular channels, from which it can flow 
away. (Accepted November 12, 1902.) 

26,225. Fraser and Chalmers, Limited, London, 
and F. L. Whitmore, Belvedere, Kent. Engine 
Control. [4 Figs.) December 23, 1901.—In this controlling 
apparatus for steam engines, and especially applicable to winding 
engines, there is a connection between the reversing lever and the 
speed governor, whereby the latter may be pulled down positively 
from its highest position to move the cut off gear connected to it 























26252 
so as to admit steam to the engine for reversing when the engine 
is being run round by a falling load. In one arrangement there is 
a crank connected to the speed governor, a yielding part carried 
by the crank, a rod having a part adapted to engage the yielding 
= to move the crank, and means operated from the reversing 
on) imparting movement to the rod. (Accepted November 12, 
1902. 

‘TEXTILE MACHINERY 


W. Watson, Bradford, Yorks. Silk-Dress- 
Pn Fh [4 Figs.] November 18, 1901.—This invention 


relates to self-acting dressing machines suchas are described in 
the specification of British Patent No. 3600, of the year 1877, and 





according thereto after the fibres have been cleaned at both ends 
and are still held in the last set of travelling nippers of such a 
machine, and project outwards as a fringe from one side of such 
nippers, this projecting fringe of fibre is laid on to the pins of a 
travelling comb, say, an endless pinned chain, and is down 
between them by inclined blades or otherwise, whilst the chain 
and nippers travel on together, side by side, at the same speed. 
The pinned chain into which the fibres are so laid is of less width 
than the fringe projecting from the nippers, so that a narrower 
fringe is left projecting out from the pinned chain. When the 
pinned chain has got possession of the fibres, the fibres are re- 








leased from the nippers, and afterwards the portion of the fibres 
previously held in the nippers is laid and pressed down into a 
second pinned - chain, which. for a distance travels alongside 
of the first chain, and at the same speed. The short fringe 
of fibre which, as above mentioned, is left projecting out from 
the first pinned chain is then taken hold of by a pair of drawing- 
off rollers, and the-longest fibres are thus drawn away. The first 
chain then descends and goes out of action, leaving the shorter 
fibres in the second chain, from which they can be lifted and de- 
livered toa gill box, to be formed into a sliver in the usual manner. 
Or a second draught may be taken from the second chain before 
dealing with the shortest fibre. (Accepted November 19, 1902.) 


MISCELLANEOUS. 

23,549. C. Hour, Paris. Clockwork. [8 Figs.) Novem- 
ber 20, 1901.—According to this invention clockwork is wound by 
energy obtained by means of certain apparatus from temperature 
variations of the air, which, it is stated, need not for this pu e 
exceed 1 deg. Cent. eachday. An apparatus described and illus- 

















trated comprises a frame, rigid and extensible vessels together 
containing an expansible liquid, such as alcohol, and arranged 
within the frame, means whereby expansion of the liquid is made 
to wind up an auxiliary spring, and means whereby contraction of 
the liquid is made to throw the auxiliary spring into gear with the 
clock spring to wind it. (Accepted November 12, 1902.) 


412, F. W. Lanchester, Birmingham. Lifting 
P — (8 Figs.) November 19, 1901.—In cases of breakdown 
of motor cars upon the road, there is frequently a requirement for 
a lifting jack that can be operated by means of a short lever work- 
ing in a vertical plane. Such a jack is provided by this invention, 
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and comprises a rack ram operated by a pinion, carried by journals 

of so much greater diameter than the diameter of the pitch circle 

of the pinion that the friction produced at the journal peripheries 

My oe “5 renders the jack self-sustaining. (Accepted November 
, 1902, 
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GRINDING MACHINES AND 
PROCESSES.—No, XIII.* 
By JoserH Horner. 


|hollow spindle C runs. The latter revolves with ‘designs, amongst others the substitution of strap- 
the sleeve B by the coercion of the long key 
a, and is also capable of movement in the direc- | essential features are unaltered. 
tion of its longitudinal axis for vertical feeds 
Tue hole-lapping and surface-grinding machines | while grinding. 


driving for cord-driving of the spindle, but the 
he pull of the 
driving cord, or strap, in the later machines, it will 


The hollow spindle C is bored | be noticed in Fig. 193, is taken against the pres- 


manufactured by Messrs. Beyer, Peacock, and Co., | eccentrically to receive another hollow spindle | sure of a coiled spring encircling the adjusting rod, 


Limited, of the Gorton Foundry, Manchester, have; D, also bored eccentrically to receive the solid 
been appreciated in locomotive and other shops for | grinding spindle E. These relations are best 
many years past. Their main features are well | seen in the transverse section, Fig. 191, lettered | 
illustrated by the series of illustrations given in this | similarly to Fig. 190. D revolves with the hollow | 
article. The spindle employed is of the sun-and-| spindle C. 


at one end of which the pulleys are carried, and 

the balance weight is carried at the end of the 

lever K instead of being suspended from a cord. 
The usual construction of a hole-grinding or 


It is adjusted therein to give the | lapping machine for general work is shown by Fig. 


planet type, and its essential principle of action is desired amount of eccentricity by the hand-wheel 192, subjoined. This machine is'made in two styles, 
illustrated in Fig. 190, page 63. This firm was the! F, and has a set-screw to limit the circumferential ' one with a single head, the other with two heads, as 

















Fic. 192. Hoxre-Grinpinc anp Larprnc Macuine; Constructed By Messrs. Beyer, Peacock, anp Co., Limirep, MANCHESTER. 


first to adopt this principle of construction for 
lapping out holes, their machines being designed and 
made under a patent taken out by the firm in 1887, 
which was subsequently amplified by a patent to 
cover the grinding of straight and curved surfaces, 
such as those of expansion links and blocks, slide- 
bars, and similar forms. In all these designs the 
spindle is carried in bearings, A A, in the head- 
stock of the machine, and comprises the follow- 
ing parts: An outer sleeve B, within which a 


* The dates at which the previous articles appeared are 
as follow, the whole of them being in our last volume: 
No. I., July 4; No. IL., July 25; No. III., August 8; 
No. IV., August 22; No. V., September 5; No. VI., Sept- 
ember 19; No. VII., October 10; No. VIII., October 24 ; 
No. IX., November 7 ; No. X., November 21; No. XI., 
December 12; and No. XII., December 26, 1902. 





range of the inner sleeve. It thus carries round|shown. Fach spindle head has a longitudinal 


the grinding spindle E with a definite eccentric 
movement, at the same time that the latter is 
rotated within it at a high speed by the cord 
pulley G above. The sleeve is rotated by the 
worm H and wheel J. The latter encircles and 


traverse movement on its bed, with screw and hand 
wheels, and a cross-traverse on the sliding base, be- 


| sides its own vertical movement for adjustment 
‘and for feeds. The latter is effected by the elliptical 


wheels seen in Fig. 192, the driven wheel actuating 


is keyed to the outer sleeve B, and drives the inner | the disc L in Figs. 190 and 193, and thence, through 
sleeves through the medium of the keya. Endlong | the connecting rod, the lever K, by which the 


movement of the spindle for feed is imparted by 
the lever K, moving between collars on C, and 
operated by the disc crank L. A weight at the 
opposite end of the lever counterbalances the 
weight of the sleeves and spindle. 

Different designs of machines in which this form 
of spindle is employed are shown by Figs. 192 to 
197, on the present page and pages 65 and 66. Some 
slight differences are noticeable in the later improved 





spindle C is fed. The elliptical wheels are driven 
through two pairs of worm gears, one pair at the 
rear of the head, the other coming behind the 
elliptical wheel which drives the wheel on the disc 
shaft. The long table, with tee slots, is bolted to 
brackets going down to the ground, and has a water 
channel cast around it. Lubricant is provided for 
each spindle by centrifugal pumps. 

Another machine in which the same spindle 
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mechanism is embodied is shown in the illustrations, | 


Figs. 193 and 194, while examples of its utilities in 


various grinding operations are illustrated in the) 


views, Figs. 195 to 197. It is termed a universal 


grinding and lapping machine, being used either | 
for holes, or straight or curved slot links, or ‘for | 
grinding straight faces, as axle-boxes, &c. Its design | 
renders it, therefore, very adaptable to the classes | 


of work commonly done in locomotive shops. 

The machine is, of course, provided with a larger 
number of adjustments than the two-spindle ma- 
chine shown in Fig. 192, and the single-spindle 
one of the same general build. So far as the parts 
are identical in Fig. 190 and Figs. 193 and 194, 
they are lettered similarly. Other features are as 
follows :— 

In Fig. 193 provision is made for adjusting the 
height of the tightener pulleys used for belt or 
cord by carrying their bearings on a pin M, which 
cin be raised or lowered, and clamped in its socket. 
The reason for this is that the machine shown in 
this figure has two pulleys, G and G', for slower 
and quicker driving, and the adjustment of M is 
made to suit the lower or upper positions of the 
belt. 

The countershaft N is carried on brackets at the 
rear of the machine, below. It is speeded at not 
less than 340 revolutions per minute. The speed- 
ing-up to the spindle takes place through an inter- 
mediate shaft, O, carried at the rear of the head- 
stock in the manner seen in Fig. 193. From O the 
worm H is belted, and also the feed cones P, 
whence the elliptical feed wheels are driven. The 
head has a transverse motion on the upright, slid- 
ing by veed edges, and adjusted by the hand-wheels 
QQ. The main table R is slid longitudinally by 
rack and pinion, actuated by the handle 8, or, 
slowly through the worm and wheel T, put into 
gear by means of the clutch U. By means of 
these two movements exact adjustments are made 
between the grinding spindle and the work on the 
table. 

From the countershaft N a shaft V is driven with 
open and crossed belts, indicated in Fig. 193, and 
seen in the view, Fig. 197, page 66, whence a drive 
goes to a back shaft W. From this a pair of 
bevel wheels, seen in Fig. 197, drives a pair 
of elliptical gears, seen in this figure and also 
partly at X in Fig. 194. These, being driven and 
reversed by the action of the open and crossed 
belts, impart a reciprocating movement to a sup- 
plementary table by the lever Y, adjusted in a 
sloS dise on one of the elliptical wheels. The 
supplementary table is seen in the view, Fig. 195, 
and at Z in Fig. 198. The rod, A A, in this figure 
permits of the necessary radial movement being 
imparted to the link being ground. 

In operating one of these machines, the follow- 
ing sequence is adopted. After lubricating every 
part, particularly the internal or grinding spindle, 
the required degree of eccentricity is imparted to 
the emery-wheel by the hand-wheel F, Figs. 190 
and 193. The eccentric orbit in which the emery- 
wheel revolves is then adjusted centrally with the 
hole to be ground by means of the transverse ad- 
justment on the headstock, by the hand-wheels 
() Q, and the longitudinal adjustment of the main 
table R by the handle 8S, or by the fine adjustment 
through the worm and wheel T, put into action, by 
the clutch U. 

The correct position is found by inserting the 
emery-wheel in the hole and revolving the main 
spindle B, at the same time throwing the internal 
spindle D sufficiently out of centre to bring its 
emery wheel in contact with the sides of the hole 
all round. This feed must be effected cautiously, 
or the spindle may become bent. The vertical 
reciprocating motion of the emery wheel is either 
self-icting through the slotted plate L, or, by un- 
clam>iug the connecting-rod, the lever K may be 
operated by hand. This notion should be so ad- 
justed that the lower edge of the emery wheel will 
travel i1 the down-:troke about # in. below the 
bottom of the hole which is being ground, and 
the top edge about the same distance above the 
top of the hole on the up-stroke. This adjust- 
ment app‘ics to all classes of work, with the excep- 
tion of such articles as axle-boxes, &c., where it 
is necesssry to grind up to a flange. 

For gauging work fixed on the table of the ma- 
chine, the emery-wheel can be raised out of the 
hole by liberating the vertical connecting-rod. If 
the work stands so high that there is insufticient 
room for the insertion of the gauge, the table can 
be travelled along by the handle 8. To render the 


| accurate re-setting of the hole easy after testing, a 
|temporary stop can be fixed on the bed of the 
machine, so that the table can be brought back at 
once to its original position without loss of time. 
For grinding expansion links and blocks the 
emery-wheel spindle is set concentrically with the 
main spindle, and is locked in that position by 


means of a set-screw C, the mandrel used for lap- | 


the blocks replaced, thus insuring the two sides 
of the box being ground parallel. In grinding be- 
tween the two flanges, as in the case of axle-boxes, 
it is advisable to adjust the spindle so that the 
grinder just clears the flanges, and to finish the 
flanges as a separate operation, slipping off the 
belt, and feeding the grinder up to the work by 
means of the hand-wheel. When grinding, a 





| ping holes being replaced by one having an ad- | constant stream of water is forced on to the wheel 


| justable lower bearing (Fig. 198). The main table | by the pump ; and great care should be taken to 
R remaining stationary, the supplementary table Z| note that all the protecting dust-caps, splashers, 
(Fig. 198) is reciprocated by means of the elliptical &c., are in position, in order to preserve the work- 
wheels and levers X (Fig. 194), a clutch on the ing parts as long as possible in good condition. 

back shaft W of the machine being put intogearfor| Figs. 200 to 203 illustrate an expansion link 
driving this gear. In grinding straight links and and block ground on the universal machine. The 
blocks, the supplementary table is guided between | operations include grinding two sets of motion 
V strips which fit into the grooves of the main |links—the largest made by the firm—representing 


table. But in grinding radial links and blocks, 
these strips are removed, and the table is bolted 
to the radius arms A A, which must be set to the 
exact radius required. In either case the stroke 
of the table must be accurately adjusted to suit the 
length of the link or block by means of the hori- 
zontal disc and connecting-rod Y. 
obtained by means of the hand-wheels 


QQ 


The feed is | rate slide-bar grinder, or the times would have 


| been reduced quite one-third. 


| four links and four blocks. The time taken was 21 
hours, and included grinding the blocks. The 
‘smaller links take from 2 hours each, and the 

1 to 1} hour each. The pin- 
‘holes average }hour each. In the above timed 
'case, the attendant simultaneously worked a sepa- 


| blocks from 
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(Fig. 194). 
of the emery-wheel against the work being ground 
is not excessive, or it will take longer to get satis- 
factory results than with a medium feed, because 
the spring of the spindle causes the emery-wheel 
to work into the hollows instead of only reducing 
the high places. 

In the grinding of links the work is fixed on a 
pair of cast-iron brackets, bolted to the table, and 
is held parallel to the same by two studs turned to 
fit the holes in the end of the links, and also taper 
holes in the two brackets. Link blocks are fixed 
on a bar, either straight or radial, according to the 
kind of block, the bar being bolted to the same 
brackets which are used for carrying the links, In 
grinding blocks and expansion links to fit one 
another it is advisable first to grind the block, 
bringing it down to the widest part of the link, 
and then to use it as a gauge in grinding the link. 
The grinding of a link is illustrated in Fig. 195. 

In grinding slide-bars, axle-boxes, and other 
straight work the large emery wheel with mandrel 
and lower bearing (Fig. 199) is used, the work 
being fixed on suitable chucks bolted to the main 


means of the spring stops dd (Figs. 193 and 194) 
to suit the work being ground. Care should be 


Care must be taken that the pressure] 








Not only is time saved, but, as we 
remarked in a previous article, there 
is greater superiority of finish. The 
old system of lead-lapping causes the 
holes to be bell-mouthed, especially 
where a considerable amount of metal 
needs removing, but with the grinding 
machine this is entirely obviated. 

This class of work is never touched 
by hand, from the time it leaves the 
forge till it goes under the engine, the 
grinding operations removing all machine - tool 
marks. Comment on the cheapness and accuracy 
of finish in comparison with the old style of finish- 
ing links by means of emery cloth, or sticks, and 
oil stones is superfluous. It was a costly and 
tedious job, and then often a botch when finished. 
This difference is even more striking with repair 
work than with new, and does away with the neces- 
sity for repeated softenings and re-hardenings. 

In Figs. 204 and 205, page 67, is illustrated a 








table, the longitudinal traverse being adjusted by | 


hole-grinding machine manufactured by Messrs. 
Hulse and Co., Limited, of Manchester, under 
the Reid and Neilson patent, and in use in 
the shops of the latter firm at Glasgow. It differs 
from types hitherto shown in this series, in the 
fact that the eceentfic motion necessary is not im- 
parted to the spindle but to: the work-table. The 
illustrations, with the description to follow, will 
render the method of operation clear. 

The spindle A is supported at both top and 
bottom, with the emery wheel midway between, 
contrary to some of the examples hitherto shown, 
in which the wheel spindle is unsupported at the 
lower end ; often, however, it must be remembered, 
| Supported by a stiffly-designed tapering casing 
/of large dimensions. The top and bottom bear- 


‘ings of the spindle are carried in bearings in one 


taken that the clutch U is out of gear when the| bracket, which has the necessary capacity for 
main table is working. | vertical traverse. The spindle is rotated from the 

For grinding slide-bars (Fig. 197), two adjust-| pulley B through the friction bevels seen in Fig. 205. 
able brackets are provided which fit into grooves| Its reciprocating vertical movement is imparted 
in the table, the slide-bars being bolted down on/ from a shaft below, and crank, driven by elliptical 
them, either on their edges or faces as required. | gears D, the motion being communicated to the 
Axle-boxes are fixed on a chuck which swivels slide E by a connecting lever (not shown), but 
on a centre bolted to the table, and is set square! pivoted ata. The spindle bearing is adjustable 
to the latter, with taper blocks sliding in the! upon the upper portion of the slide E, to permit of 
table grooves, and fitting into recesses in the) its being clamped to the slide at various heights. The 
end of the chuck. When one side of the box has} mass of these parts is counterbalanced by a weight, 
been ground, the taper blocks are removed, the/| the rope from which passes over the pulley F. 





chuck, with its axle-box on it, turned half round, and} The method of operating the work-table C is 
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UNIVERSAL GRINDING OR LAPPING 


CONSTRUCTED BY MESSRS. 


BEYER, PEACOCK, AND CO., 


(For Description, see Page 63.) 
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MACHINES AND THEIR WORK. 


ENGINEERS, MANCHESTER. 
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ridiculous and unnecessary. Still, in spite of 
opposition and indifference, the Committee com- 
pleted the work taken in hand, with a result which, 
we think, must prove of great value to the nation 
at large. 


In his introduction to the book, Mr. Sachs gives | 


a short history of similar kind of work in the 
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United States and Germany, but the Fig Ut 


tests made in these countries appear 
to have been more of a competitive 
nature than those conducted in this. 
The tests undertaken in the city of 
Denver, U.S.A., appear to have been 
the first stepping-stone towards the 
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HOLE-GRINDING OR LAPPING MACHINE. 


CONSTRUCTED BY MESSRS. HULSE AND CO., LIMITED, ENGINEERS, MANCHESTER. 


(For Description, see Page 63.) 
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form of independent investigation so much needed ;| burg, in the hands of certain officials, and there 
for though they cannot be classified as absolutely | was no representation of the technical and insurance 
independent tests, much less as official ones, they | interests. The purpose in view was to obtain 
rank very nearly as such, for they were competition | certain data for the local building regulations. The 
tests, carried out between rival makers, before a | tests appear, says Mr. Sachs, to have been conducted 
fairly independent tribunal. |in a very businesslike manner, though they have 
After these, early in 1893, certain experiments | been looked upon rather doubtfully, owing to the un- 
at Berlin were undertaken, and in these again the | enviable reputation of the building authorities of 
competitive element existed, inasmuch as the tests | New York: hie . 
were held with a view of allotting prizes presented; To sum up, the foreign investigations prior to 
by certain German underwriters in connection | the inauguration of the British Fire - Prevention 
with an accident exhibition. The third series of |Committee were either independent or official. The 
tests to which Mr. Sachs refers were undertaken in | official tests were generally arranged with some 
the same year at Hamburg, under the auspices of | specific object in view, and solely in the interests 
the Hansa authorities, but, as the experiments were | of the public authority undertaking them, while 
performed with the aid of public funds, the | the independent tests were arranged in the interests 
members of the Committee were selected only from | of science, by representatives of the various in- 
among public officials. They were arranged with | terests affected, and with the view of general 
the specific purpose of obtaining definite results to | utility. ; 
be applied in the construction of certain public! Coming now to the tests carried out by the 
works. If anything, these investigations were more British Fire Prevention Committee, an account of 
of the character of a private client’s test, the client in | which is given in the volumes under review, it may 
this case being an official body. As the architect | be stated that the Committee pride themselves 
and engineer in private practice were not in touch | upon the entirely independent character of their 
with them, they can scarcely be termed inde-| investigations, which were arranged on scientific 
pendent. lines, but with ‘* full consideration for the practical 
Next, a series of tests were taken in hand at purpose in view.” In this we think they were 
Brooklyn, U.S.A., commencing in 1896. The) quite justified, for there appears to have been 
work in this case was done by an independent Com- | absolute impartiality displayed, the records being 
mittee comprising representatives of the Archi-| mostly taken automatically and by photography, 
tectural League, the American Society of Mechanical | while the temperatures were carefully regulated 
Engineers, and the Insurance Tariff Association, and maintained, as the means adopted for applying 
and in them was found the combination of archi-| heat was by the combustion of gas, which was 
tects, engineers, and representatives of the com- absolutely under control. This, we consider, was 
mercial interest, which is so desirable. Mr. Sachs|a great feature of the experiments, as it enabled 








considers that the character of these Brooklyn tests | the temperature to be regulated in a way quite 
merits all praise, but owing to internal dissensions | impossible if solid fuel had been used. All reports 
little progress was made, and, in fact, only one| state solely the bare facts and occurrences, giving 
report was issued. Finally, some tests were car- | tables, diagrams, and illustrations ; all expressions 
ried out in New York by the Superintendent of | of opinion as to the behaviour of different materials | 


Buildings, but the arrangements were, as at Ham-| or systems are entirely excluded, and nothing in| 


the shape of criticism is to be found, the 
reader being left entirely to form his own 
opinion as to the lessons taught by the tests. 

The first-testing station of the Committee 
comprised two houses standing in their own 
grounds near Regent’s Park, and backing 
on the Regent’s Canal, but it had to be 
removed to another site, owing to the land 
being required for railway purposes. The 

resent testing station is at Westbourne 

edge, Porchester Road, Westbourne Park, 
W., and adjoins the Royal Oak Station of 
the Great Western Railway. The _pre- 
mises comprise an old and commodious 
residence, containing committee and recep- 
tion rooms, a museum, laboratory, and 
photographic dark-room, and also rooms for 
the resident engineer. A portion of the 
garden which surrounds the house is occu- 
pied by the huts in which the tests are 
made, and the premises are in telephonic 
communication with the offices of the Com- 
mittee, at No. 4, Waterloo Place, Pall 
Mall. 

The idea with regard to the financial 
aspect of the station at present is, that 
the establishment expenses are to be met 
by a special subscription and by donations. 
So far as the funds will allow, investiga- 
tions with ordinary. forms of construction 
are undertaken from time to time, and 
duly reported on as ‘experimental fire 
tests,” while ‘‘ official tests,” with patented 
materials, makers’ systems, &c., are sub- 
jected to a scale of charges to regulation, so 
as to only just cover the actual cost. The 
station is also open to members for such 
private research work or tests as they may 
wish to undertake, at nominal charges for 
loan of plant and instruments. 

The plant now completed at the testing- 
station comprises a set of testing-huts, in 
which floors, partitions, doors, or ceilings 
can be tested. The huts are laid down in 
two rows, and their construction is fully ex- 
plained by a complete set of plans and 
sections contained in the volumes under re- 
view. There are also photographs which 
show some general views of the plant. The 
huts are constructed of stock bricks, with 
lime mortar. 

The fuel is gas, as before stated, which is 
produced on the spot by a generator, the 
steam required being obtained from a boiler. 
The gas is conveyed from the generator to the 
huts by pipes, and the supply is regulated by 
valves, and as it enters the huts it is diffused by 
means of mixing-chambers of bricks. All these 
details are, however, fully shown on the plans, 
which are well worthy of.a careful study. 

Each hut has a door-opening, ventilation, and 
observation holes. The doors are closed with brick- 
work during the test, and the ventilation holes 
blocked by means of fire-bricks or fire-clay, 
according to the requirements of the case, and each 
chamber for a floor test allows for the floor under 
investigation to be placed at least 7 ft. 6 in. above 
the floor of the hut, and the chambers are then 
roofed in with galvanised iron, or tarpaulin when 
necessary. 

When it is desired to load any particular floor 
during a test, it is done by means of bricks or pig- 
iron, and water can be applied from a manual 
pump when required. Records of temperatures are 
taken as far as possible automatically by Sir W. 
Roberts-Austen’s electrical.pyrometers, which are 
able to record temperatures up to 2400 deg. Fahr. 
Observations as to the behaviour of the work 
under investigation are also recorded as far as 
possible by means of photography, and deflections 
are measured by level and staff, or by weights and 
pulleys. The actual tests were attended by the 
members of the Committee in rotation, but the 
attendances were limited in accordance with the 
regulations of the testing-station ; for, irrespective 
of the fact that crowding would disturb those 
directing the operations, the experiments are by no 
means free from danger, and the vibrations caused by 
the movements of a number of people are distinctly 
felt on such delicate instruments as pyrometers. 

The investigations dealt with in the books before 
us are as follows :—There are 11 tests with different 
forms of floors, and 11 reports on different forms of 
partitions, whilst 23 doors are dealt with, generally 
in pairs. Some of these deal with materials, and 
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some with systems of construction, which are 
subject to patents or constitute a monopoly ; but 
there are also a number where the material or the 
method is common property. This refers par- 
ticularly to doors, for of all those tested there was 
not one that was subject to any form of trade 
mark, registration, or patent. This Mr. Sachs 
considers fortunate, as it shows that there are many 
materials and methods available which are open to 
all comers for the protection of their buildings, and 


the possibility, therefore, of the adoption of these | 


safeguards is always before those interested in the 
subject. 

With regard to the above point, and bearing on 
what we have just said, Mr. Bachs draws attention 
to the protection that is afforded by improved 
forms of glazing and window protection, inasmuch 
as it has become obvious that the vertical surfaces 
of buildings should be more generally protected 
than they are at present. 

In this we fully agree with Mr. Sachs, and we 
were particularly struck, while studying the various 
reports set before us, by the wonderful power of 
fire resistance displayed by some of these materials. 
It is perfectly true, as Mr. Sachs says, that every 
precaution seems to be taken in some of the 
best constructed buildings to avoid the spread of 
fire in the building itself, while the use of special 
glazing or window curtains to prevent the spread 
of fire from one window to another in the same 
building, or from one building to another hori- 
zontally across an area, appears to have been 
altogether overlooked. 

It would be impossible in the space at our 
disposal to do more than very briefly notice any of 
the particular tests recorded, though many of them 
show results which are, to say the least, most 
interesting, not only as showing the wonderful 
fire-resisting power of certain materials and 
methods of construction, but also as upsetting, 
so to speak, some of our preconceived ideas as 
to the suitability, or otherwise, of many of the 
most commonly-used materials. 

We have always had great faith in the fire-resist- 
ing properties of solid wood floors, which were, we 
believe, for a long time used almost entirely in 
mills and warehouses in America, and we are glad 
to tind this faith strengthened by the test described 
on page 1 of vol. i., where a solid fir floor 9 in. 
thick was subjected underneath to a smouldering 
fire of 20 minutes’ duration, at a temperature not 
exceeding 500 deg. Fahr., followed by a fierce fire of 
one hour, gradually increasing to a temperature 
of 2000 deg. Fahr., followed by the sudden applica- 
tion of a stream of water for five minutes, without 
suffering any damage beyond the charring of the 
under surface to a depth of two inches. This 
system of floor construction might, we think, be 
more frequently adopted than it appears to be, at 
any rate, in certain cases. Another point, which 
seems also to be brought into prominence by these 
tests, is the marked superiority of coke - breeze 
concrete over ordinary ballast concrete. We can- 
not, however, enter into details with regard to any 
of the tests, but must leave our readers to study 
them first hand, for by so doing they will gain much 
valuable inforniation and help. 

There is one thing which is very noteworthy in 
the volumes before us which we think will appeal 
to all busy professional men, and that is the way in 
which all the tests are described. In every case 
the ‘‘ object” of the test is first given, and directly 
after it a ‘‘summary” of the result, so that those 
who have but little time at their disposal can, at a 
glance, see the main features of the investigation. 
The object of the test and the summary of the 
results having been given, the body of the report 
commences with a description of the testing-plant, 
and this is followed by a detailed description of the 
object under investigation, with part.culars as to 
construction, where this is of importance. Each 
report is signed by the managing member of 
the sub-committee in charge of the test, by the 
chairman of the commercial section, and the chair- 
man of the executive, and these are verified by the 
solicitors of the committee. 

In conclusion, we may say that the drawings and 
photographs are excellent, and in themselves, apart 
from any descriptive account, convey a very clear 
idea of the nature and result of the various tests. 
We certainly consider that very great credit is due 
to the British Fire-Prevention Committee for carry- 
ing out so many valuable experiments, and to Mr. 
Sachs for the very able way in which he has per- 
formed tid work entrusted to him: 
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TELEGRAPHS AND EarRTHQUAKES.—The Mexican Govern- 
has informed the Western Union Cable Company that 
telegraph wires have been severed at certain points by 
earthquakes. 





THE VIBRATION OF STEAMSHIPS. 


By Rear-Admiral Gzorce W. Metviiie, Engineer- 
in-Chief of the United States Navy. 
(Continued from page 35.) 
EXAMINATION OF BERLING’s PALLOGRAMS. 

Let us now examine a few of Berling’s many 
admirable pallograms. 

Figs. 16, 17, and 18, page 69, are from the Kaiserin 
Augusta, a three-screw ship, with three-cylinder 
engines having cranks at 120 deg. 

Fig. 16 is with three screws at 102 revolutions, 
the pallogram being taken on the upper deck at 
frame 103. The upper line in all pallograms gives 
the vertical vibrations of the instrument, the lower 
line the horizontal vibrations, and the middle line 
marks seconds. At every five seconds there is a 
longer downward stroke. 

Most of the vertical vibration is a fairly pure 
sine curve, though at some parts the crests are 
much more rounded than the hollows, indicating a 
considerable second period vibration. Here, as in 
most of the pallograms, one would at first sight 
from counting the crests be apt to assert the pre- 
sence of first-period vibration only, but we have 
seen above that more careful thought will interpret 
the diagram differently. 

The maximum vibration is 16 millimetres, or 
.63 in. Taking the value of force x frequency in 
Fig. 7 as unity, and calling its value for any other 
vibration V we get: 

msxn _ nis 
V= j002 x 1 x 100° 108’ Sr a 
or, if s is given in millimetres 
Be a (5) 
25.4 x 10° late Kisii 

Similarly, the ratio of the maximum forces or 

accelerations is : 





A=? =e fies ee OR 
100? x 1-104 (6) 
or with s in millimetres, 
A=_™! ee ee a 


5.4 x 109 
Hence, in Fig. 16 we have: 
ee yon 
** oa" ~**i"* 

The change in amplitude during the observation 
is probably due to the three engines not running at 
precisely the same speed, possibly to a slight change 
of speed: in all. 

The horizontal vibration is of third period. These 
horizontal vibrations arise usually from the pro- 
pellers. Its being of third period indicates, not 
that there are three screws, but that these are 
three-bladed. 

I will quote Berling’s statement :— 

‘In counting up the horizontal shocks of the 
pallograms it is found that their frequency is nearly 
three times as high as the revolutions of the main 
engines. Since all three screws have three blades 
each, the natural supposition is that the impulses of 
the water issuing from the several blades against 
the after body of the ship cause the horizontal 
shocks in this case.” 

Macalpine notes a case* in which there were con- 
siderable horizontal vibrations of both third and 
sixth period, almost certainly due to a three-bladed 
propeller. 

For the horizontal vibration in Fig. 16 we get : 

ya PX WP x18 yg Au 1 Lg 
10® x 25.4 3 x 1.02 

The worst third-period horizontal vibration given 
by Berling is one for which s = 2.2 mm. and n = 
about 120. 

Here 

V = 4.04 
and 
A =1.12 

Comparisons of V and A for these vertical and 
horizontal vibrations bring out in a remarkable 
way the great importance of apparently unimpor- 
tant high-period vibration. I will recur to this. 

Fig. 17 was obtained from two screws, at the 
upper deck, frame 1, 105 revolutions. The vertical 
vibration here is a beautiful example of the simul- 
taneous existence of first and second period vibra- 
tions, the latter being much the more important, as 
is shown by comparison with Figs. 9, 13, and14. All 
these figures are closely imitated at the different 
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* See Bxorkienixa; vol. lxviii., page 55; 
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parts of the pallogram, showing that during the ob- 
servation there werechanges of the phase relationship 
of the two sets of vibrations, as explained above. 
This change was very probably due to a slight 
change in the speed of revolution during the minute 
and half of observation ; thus producing at one time 
a more near approach, at another a less near ap- 
proach, to synchronism, in both of the vibrations ; 
the change toward or from synchronism being natu- 
rally different for the two periods. As is well 
known, a change towards perfect synchronism pro- 
duces not only an increase of amplitude, but a 





V =.21 x 56 = 1.06. 

Now Fig. 16 shows the largest first-period vibra- 
tion of the Kaiserin Augusta given by Berling. 
Probably here we have nearly perfect synchronism, 
as, no doubt, he was investigating both the worst 
and the best conditions. Similarly, Fig. 17 gives, 
with probably one exception, the worst second- 
period vibration, and we may again suppose syn- 
chronism. We get the results in Table C. 

The connecting-rod I have taken as four cranks in 
length, which seems to be indicated by a very small 
scale drawing in the translation of von Jaski’s paper. 


moments of first and second periods, as is well 
known, are in the proportion of the first and second 
period coefficients of equation (1). Hence the factor 
.2540. If the revolving parts are unbalanced, and 
the reciprocating parts form five-eighths of the whole 
moving masses, we must multiply the .179 in the 
second last column by this factor to get the correct 
relative values of first and second period moments. 
The factors 105*x 2 and 102? x 3 correct for the re- 
volutions and number of engines at work. 

Here we havo, then, a relatively very small force 
and moment of second periad producing a second- 
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Fig 76. 
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SMS. ‘Haaserin Augusta, Iscrew, 114 revs, upper deck, frame 7. 
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SMS. Hansa’, 140 revs, upper deck , frame 7. 
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5.M.S. Torpedo boat S. 42. 235 revs. 
Fug. 23. 
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TaBie C.—Comparison of Importance of First and Secont 
Period Vibrations and Intensity of Forces and Moments 
for S.M.S. “‘ Kaiserin Augusta.” 


change of the epoch of the response relative to the 
epoch of the exciting force or moment. Slight 
difference of speeds of the two engines may also have 
had something to do with the result. | 

By comparison with Fig. 9 we see the value of s 
for first period, at the beginning of Fig. 17, is not | 
5.5 millimetres, but must be measured from the 


Relative Maximum Value of 


Number Moments and Forces. 
f 
* Revolu- 
Engines ";. 
Work. | tions. 


¥ 








: s\2£)/* Revolvi | Revolvi 
lowest point up to the bottom of the little notch at| ¢ | 3 / ing “Parts nner” 
the top. Say, s—= about 4.5 millimetres. Then | © —) | __ Balanced. _|Unbalanand 

105° x 4.5 -21 Ist 16 3 102 | .67 1 
V = oe org = 21 A= = .0 52 x 2) 
10° x 25.4 1.05 gnd| 17) 2 105 1.051 x .2549 x ; 179 x § 
The comparison with Fig. 9 also shows that at =.179 = .112 


this point the second-period vibration must have eeu 
had a value of V considerably over four times that 
just given for first period, say, at least 





In this form of engine, supposing only the reciprocat- 
ing masses unbalanced, the unbalanced forces and 











! 
| period vibration over 50 per cent. more important 
| than that of first period. In judging the figures 
in Table C, it should be clearly borne in mind that, 
with the resistance varying as the square of the 
velocity, the second-period forces or moments re- 
quired to give V = 1.05 are much larger than those 
which would have been required to give V = .67 for 
this period ; they are, in fact, larger in show’ pe pro- 
a 179 1 1g 1 
portion 1.05?/.67?=2.46, and ce" iv ae & 
Thus the support that is given by the pallograms 
of the Kaiserin Augusta to the truth of Table B is 
very striking. 
There being first and second period vibrations 
present would be sure, in this case,’ to produce a 
| powerful damping effect on the latter,“so that the 
| case is even stronger than appears from the figures. 
|More exact comparison would be unprofitable, as 
| the data are somewhat doubtful ; we do not know 
|that synchronism was exact, or that: the-relative 
positions among the nodes for first and second 
‘period .were equally favourable.- “Besides, the 
| vibrations are not measured at -the-same -point in 
|the ship. But it practically assures-us-that the 
rate of absorption of energy varies with a power 
|of the velocity much over the first, and :probably 
|as high as the second. 26'S etry 
| Horizontal vibrations are almost absent in Fig. 
|17. The long undulation at:the:-rate of: about :six 
| per minute is, no doubt, due to slight-rolling:of the 





| 


| Ship. ey poe ivest 
| Fig. 18 is a pallogram with one engine only.work- 
|ing, which may.account for its great regularity. 
It almost suggests a first and third periad ‘vibra- 
tion, in which case the latter would have to be re- 
ferred to the three-bladed screw, or a secondary 
| effect of third period torsional vibration of the 
|shafting. Buta slightly greater inclination‘in the 
upward lines than in the downward makes it prac- 
| tically certain that it belongs to the class ot 
Fig. 17. 

The horizontal vibration is minute, of third 
period. 

Figs. 19 and 20 are pallograms ftom the Vineta 
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ROAD-BRIDGE OVER THE RIVER SAWDDE, AT LLANGADOCK, CARMARTHENSHIRE. 
MR. MORGAN W. DAVIES, ENGINEER, SWANSEA. 
(For Description, see opposite Page.) 
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and Hansa respectively. The Hertha, Hansa, | to 140 revolutions as those giving greatest vibration. | cating the presence of relatively very strong fourth 
and Vineta are sister ships (Berling, page 374); | A considerable part of the upper curve of Fig. 19 and higher period vibrations.’ The relative values 
the Herthaand Hansa having Schlick engines, and | shows a fairly pure sine curve, though other parts, of the vibrations are :— 


a " seted mee 
the Vineta four-crank engines arranged according | as we would expect, indicate pronounced second-| eT ee Ce eS et 





to Berling as in Fig. 21: though the papers of period vibrations. Berling, however, speaks only a oe “Te i ‘ | Period. 

von Jaski and Inch (American Society of Naval | of experiencing first-period vibration, and does not —— ———)__~_.____ 

Engineers, vol. xiv., pages 22, 33, and 213) give| mention any other. This would be more likely to Vineta =| 47 | 187 137 48 | iz R saad 
ansa | . | 


3.5 140 280 3.02 





the ordinary arrangement of contiguous cranks | occur with his order of cranks, but might, from the 


opposite. relation of the engine to a node, occur with the |—— i 
H | other order. | Thus V is over six times and A three times as 
In +l | Fig. 20 shows principally second and still higher larye in the ship with the ‘‘ balanced” engine ; and 
I | period vibrations, as we expect from the Schlick this takes no account of the still stronger fourth- 


‘engine. However, at several places, notably about period vibration of the Hansa ! 
If Berling is correct, the opposite cranks of the 5 seconds from the beginning of the observation, The long vibrations marked 6.2 mm. in Fig. 20 


Vineta not being contiguous, a more than usually first period is also present, possibly due to want of are very puzzling. They a r in a large number 
strong first-period couple will be produced, while | perfect rigidity in the engine seat. of Berling’s pallograms. He says of them (page 
that of second period will be less than usual. Close examination of this pallogram shows, in- | 384) :— 


The pallograms reproduced are the worst given | verted, the sharp crests and well-rounded hollows| _ ‘‘ Some of the pallograms of the Hansa and Vineta 
by Berling in each case, and he mentions from 120| even more marked than in Figs. 10 and 11, indi-| show, besides the small short vibrations, a spring- 
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ing of the fore and after body of the ships which 


takes place in more prolonged periods and greater 
This springing of the ship’s ends is | explained, was replaced bya four-crank (unbalanced) 
probably produced by the distortions of the sections | engine with cranks at right angles, which seems to 
| have produced severe vibration, as it was rebuilt 
We are 
and, as the pallograms show, amplitudes occurred | further informed by von Jaski that ‘‘the engine 
Schlick | 


amplitudes. 


of the ship’s body from the vibrations and conse- 
quent inner stresses of the materials of the joints ; 


on the Hansa to the extent of 15 millimetres in the 
fore body. The amplitude of these jumps of the 
ship’s ends was not considered in the graphic 
plottings, since these are only to be regarded as 
secondary presentations of the vibrations. They 
are, however, a sign of high stresses of the ship’s 
joints, and on this account are worthy of considera- 
tion.” 


Careful examination shows no relation to the | 


engine revolution, nor do they seem constant for 
one and the sanie ship. Their origin should be 
most carefully investigated. Is it not possible that 
they were due to the natural swing of the pen- 
dulum of the pallograph? If so, there were three 
instruments at least employed, each witha different 
period of pendulum. ; 

‘As shown by a pallogram, not reproduced, the 
horizontal vibrations of the Hansa are of third 
period. 

Figs. 22 and 23, page 69, are from torpedo-boat 
8.,42, when it had Schlick engines. 

Fig. 22 is difficult to understand, as it seems to 
indicate 310 or 320 revolutions, rather than 235, as 
marked. Hence I pass it over, though it shows a 
severer vibration than any other pallogram given 
by Berling for this ship. 

The next in magnitude I give in Fig. 23. Here 
we have the well-marked divergence from a sine 
curve shown by the sharp crests and well-rounded 
hollows, as in Fig. 10. Thus we have, more 
marked than in the Hansa, first-period vibrations. 
But the shape of the curve indicates much more 
severe vibrations of second period ; and conse- 
quently it is not surprising that Berling and Mohr 
both speak of the second, and not of the first, 
period. 

For first period we have 

vy 208 x 3.5 


oh 3 2.15 ay 
~ 25.4 x 108 


2=2315!! Az 25 = -86. 


The value of V for second period it is impossible 
to assign, but comparison with Fig. 10 indicates 
that it is more than twice as large as the value just 
given. 

Before returning to the 
us finish with 8, 42. 


Hansa and Vineta, let 








It had first a three-crank (unbalanced) engine, 
This, for reasons not 


the cranks being at 120 deg. 


jand ‘‘balanced” from data by Schlick. 


|was so faulty that the boat with the 
|engine could not be used in squadron evolutions, 


jand had once more to get a shaft with cranks 
Furthermore, the end sought | appears that the total cost of the structure was 2231/. 


jat right angles. 
|—to reduce the vibrations of the hull by counter- 





connection between the I beams and the main girders 
is shown in detail in Figs. 12 and 13. 

The principal interest of the bridge lies in the piers 
and abutments, which rest on a mass of concrete 
|carried up the level of the river bed, the work 
| above this level being on local stone masonry. Their 
| design is clearly shown in Figs. 1 to 4, whilst sections 
| through the wing walls are given in Figs. 6 to 8. The 
total cost of this concrete work was 605/. 17s. 3d., 
whilst the approaches cost 902/. 10s. 3d. Adding 
ithe cost of the steelwork already mentioned, it 





|The chief contractor for the work was Mr. George 


| balancing the free vertical forces and the rocking | Mercer, of Llanelly. 


| moments—was not obtained ; on the contrary, the | 


The | in 


| vibrations were very much greater.” 
Mohr’s statement is to the same effect. 
| evidence from this experiment is most conclusive. 


(To be continued.) 








ROAD BRIDGE OVER THE RIVER 

SAWDDE. 

We illustrate above, and on the opposite page, a 
| smalt bridge recently built across the River Sawdde, 
at Llangadock, Carmarthenshire, to the designs of Mr. 
Morgan W. Davies, A.M. Inst. C.E., of Swansea. The 
cost of the structure was defrayed in part by a grant 
from the Carmarthenshire Council and in part by 
private subscriptions. Hitherto the sole method of 
crossing the river at this point was a footbridge for 
pedestrians, whilst vehicular traffic had to make use of 
a ford which was unpassable in times of flood. These 
floods are severe, a fact which accounts for the wide 
waterway provided in Mr. Davies’ plans. 

The superstructure, which was built by Messrs. 
W. A. Baker and Co., of Newport, at a cost of 722/., 
presents no features of special interest. 
a comparatively shallow double intersection riveted 
girder of steel. There are, it will be seen, three 





|two side-spans 46 ft. 6 in. in the clear. The 
irders are 5 ft. 1 in. deep. The top flange is 
built up of 4-in. plate 15 in. wide, a vertical plate 
| 2 in. thick and 12 in. deep, and two angles measurin 
'3 in. by 24 in. by 2 in. The bottom flange is o 
similar design. No special stiffeners are fitted to the 
top flange, reliance being placed on the numerous 
verticals, which are spaced at 4-ft. 6-in. centres. The 
roadway is 12 ft. wide, and is built to take a 10-ton 
road roller, having its axles at 9-ft. centres, 4 tons of 
the total weight resting on the front rollers, which were 
taken as 3 ft. 4 in. wide. 
deep and 6 in. wide, and weighing 38 lb. per foot run, 


It is simply | 


|spans, the centre one being 49 ft. wide, and the | 


Simple steel I beams, 8 in. | 








WeEsTERN AusTRALIAN GOLD.—The production of gold 
Western Australia last year was 2,177,441 oz. The cor- 
| responding production in 1901 was 1,879,390 0z.; and in 
1900, 1,580,950 oz. The gate — of gold in 
Western Australia since 1886 ts 11,962,049 oz., valued at 
| 37,670,371. 

| Tue Tyne.—The River Tyne Commissioners considered, 
|on Thursday, the 8th inst., a report from Mr. J. Walker on 
| the deepening of the Tyne. Mr. Walker observed :—‘* The 
| following are the intended minimum dredging depths in 
| the channel of the Tyne to which we are now working, and 
on which the estimate contained in my report, dated 
May 15, 1900, was based: From the sea to Northumber- 
land Dock entrance, 25 ft. at low water; from North- 
umberland Dock entrance to Newcastle swing-bridge, 
20 ft. at low water; from Newcastle swing-bridge to 
Scotswood railway bridge, 18 ft. at low water; thence 
the depth will rise in half a mile to 12 ft. at low water, 
which is the proposed depth in the neighbourhood of the 
Hedwin Streams. Since these depths were fixed, vessels 
have greatly increased in size and draught; and I therefore 
think it would be desirable to deepen the channel of the 
river from the sea to Northumberland Dock entrance to a 
minimum depth of 30 ft. at low water, instead of 25 ft., 
and from the Northumberland Dock entrance to the 
| Swing-bridge to a depth of 25 ft. at low water, instead 
of 20 ft. There is now a considerable and increasing 
traffic from Newcastle Bridge to the staiths at Dunston 
and a &c., and I am therefore of opinion 
| that this part of the river should be dredged to a depth 
of 25 ft. at low water, instead of 18 ft. Ido not think 
that the above are the ultimate depths to which the Tyne 
| will have to be dredged. Probably still greater depths 
will be necessary to provide for the increasing size and 
draught of vessels, and for the opening out of the upper 
portions of the river. I estimate the cost of making the 
proposed additional depths referred to above as follows :— 
Above Newcastle aca 129, 9661. ; below New- 
castle Swing-Bridge, 3852. ; total, 460,8512.” Mr. 
Alderman Richardson, chairman of the docks committee, 
| said — had ag the principle embodied in the 
| engineer's report. They could go no further at present, 
| because a special committee of the Commission kad been 








support the floor, which is of concrete resting on arched | appointed to consider future expenditure on capital 
steel plates } in., 4 ft. 6 in. wide and 12. ft long. The | account on all works connected with the river, 
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THE LANCHESTER MOTOR CAR. 


In the. two-page plate of our present issue, and | 
on page 74, we illustrate a motor car which, if it | 
stood alone, would relieve English manufacturers of | 
the reproach of not being able to do anything but | 
copy Continental designs. The Lanchester motor car, | 
which is manufactured by the Lanchester Engine Com- | 
pany, of Birmingham, is entirely British in its design | 
and manufacture. It is the result of several years’ | 
work on the part of Mr. F. W. Lanchester, and though 
it made its first appearance in public in the year 1899, 
when it won the Gold Medal at the Richmond trial, 
the principles embodied in its design had previously 
been designed ; indeed, this is one of the instances in | 
which a complex piece of mechanism has been worked 
out entirely on first principles before any attempt was | 
made at construction. Although since its first appear- 
ance the car has been altered in many details, the 
principal elements remain as they were first invented. 

Referring to our illustrations, Figs. 1, 2, and 3 on 
the two-page plate show respectively a longitudinal 
elevation, with the position of the propulsive mechan- 
ism indicated by dotted lines, a half-plan and a back 
elevation. Before proceeding to describe the car 
more in detail, it may be briefly stated that the 
characteristic features are as follows:—A carburator, in 
which the wick takes the place of a spray. The motor, 
which is of the two-cylinder horizonta. type, is balanced 
in an unusual manner There is a specia ———— 
trical ignition in whicha device is incorporated for secur- 
ing certainty of sparking. Cylinder-cooling is by means 
of a fan. The drive is by a central shaft, with universal 
joint in the usual way, and operates through worm- 

earing. The method of suspension of the carriage 
Body has been worked out specially to suit motor-car 
conditions, and is entirely different from _horse- 
carriage practice. Change of speed is effected by epi- 
cyclic trains, which are put into action - means 
of clutches or brakes. The distribution of the explo- 
sive mixture in the cylinders and its eduction are 
effected in an unusual manner. The steering is by 
a lever or tiller. As stated, all these points were 
worked out in the original design of the car. The 
first of the Lanchester carriages was at work before 
the Act of 1896 was passed, and did 10 miles an hour 
on the road. Several days’ runs of 30 miles were made. 
This was good work at the time, although it appears 
a very modest effort compared to the great distances 
now covered by motor vehicles. The Lanchester car 
is essentially a touring carriage, and only one descrip- 
tion of vehicle is made. The motor is designed to 
develop about 16 horse-power, and, by means of 
the change gearing, three speeds can be attained 
—approximately 28, 16, and 7 miles an hour in 
forward gear, and 9 miles an hour for reverse 
gear. The whole of the mechanism is placed under- 
neath the car, as will be seen by Fig. 1, and there is 
no need, therefore, for an engine platform extended 
forward and covered by the usual bonnet. Naturally, 
with this arrangement, additional seating capacity is 
obtained for a given length of car body and engine 
space. It might be objected to this arrangement that 
tho ‘seechailonn is not accessible for examination or 
repair. This, however, is more apparent than real. 
It will be seen that there is between the tonneau body 
and the front seat a short space which is covered by 
what is known as the ‘‘deck.” At the sides are the wind 
scoops, with a louvre front = which the cooling 
air for the cylinders is drawn. ese scoops hinge at 
their bottom part, and can be drop down by re- 
moving a ell) g or dowel. The deck can then be 
lifted off, and the main part of the mechanism, or, at 
any rate, the main parts most often requiring atten- 
tion, thus exposed. These operations can be performed 
in about 30 seconds or less by two men, a somewhat 
longer time being required if only one man is 
employed. If further examination needed, the 
front seat, technically known as the ‘ chair,” 
can be lifted bodily off by sliding it backwards 
about 4 in. The whole of the actuating mechanism 
in front of the motor, as well as the carburator and 
oil tank, are then exposed to view. This would 

robably occupy about another minute. The tonneau 
ams may pany removed by taking out a dowel and 
lifting it off. The whole of the chassis may thus be 
exposed by a couple of men within a space of about five 
minutes. 

Referring to our illustrations, Fig. 4 gives a 
section of the engine ; whilst Fig. 5, which is taken 





from a photograph, shows an outside view in per: | 
spective. The engine is a petrol-driven motor, work- | 
ing on the Otto cycle. The two cylinders are each 
5} in. in diameter by 5? in. stroke. There are two 
crankshafts, placed one above the other, and each has | 
its own flywheel; the flywheels, however, are not 
in place in Fig. 5, but one is shown in Fig. 4. 
The two pistons are each connected to the two crank- | 
shafts by two connecting-rods—that is to say, each | 
piston has a double connecting-rod, one element of | 
which is attached to one of the two crankpins. The 
cranks are balanced as shown. With this arrange- 
ment the two pistons and the connecting-rods 


have their common centre of gravity always between 
the two crankpins. The latter naturally revolve in 
opposite directions, so that the centre of gravity of the 
two parts reciprocates along the axial line of the cy- 
linders. So far as vibration is concerned, the effect of 
vertical movement is thus eliminated, the two forces 
counteracting each other. The two flywheels, which, 
of course, revolve in opposite directions, also neutralise 
the action of the engine due either to the inertia of 
the moving weights or the impulse fromexplosion. It 
should be stated that the two crankshafts are geared 
together by spurwheels, not shown in our illustrations, 
to get the proper distribution of load. 

The practical result of these devices is that a very 
smoothly running engine is obtained ; indeed, nothin 
could exceed the ease and comfort of riding in one o 
these cars. When the car is standing there is very 
little vibration indeed ; and passing quite close to one 
of these vehicles with a motor running at 320 revo- 
lutions, the governor, of course, being in action to 
reduce the speed, one does not notice that the engine 
is at work, except through the slight noise of the 
exhaust through the silencers. 

In Fig. 6 and Fig. 7 on page 74 we give two 
illustrations of the valve arrangements. In the 
former engraving the position of the valves is shown 
during the exhaust stroke, whilst in the latter ignition 
is taking place. It will be seen that in Fig. 6 
the lower valve, known as the feed-valve, has closed 
the feed port, leaving the exhaust aperture free. This 
valve is worked mechanically, a tappet striking the 
outer extremity of the valve stem, and forcing it 
forward as required, whilst a spring on the opposite 
extremity of the valve stem gives the contrary 
movement ; the small wedge-shaped piece above the 
right-hand extremity of the valve stem is but a 
guide. The upper valve, known as the main valve, is 
also worked mechanically, the return motion being 
likewise by a recoil spring, as shown. The followin 
is the action of the valves: The main valve is tim 
to open shortly before the piston reaches its out- 
centre, whilst the feed-valve crosses over about 
the time the piston reaches the following in-centre. 
The main valve closes at, or shortly after, the 
next out-centre, and the feed-valve returns to the 
position shown in Fig. 6 immediately after the main 
valve is closed. The lise that works the tappet of 
the main valve is actuated by a cam on the cam-shaft, 
which runs across the body of the car, whilst the feed- 
valve has a separate lever operated through the medium 
of the governor. The latter is of the inertia type, 
and depends for its movement on the fact that it will 
lag when the engine runs above a certain speed. In 
that case the tappet does not strike on the end 
of the valve stem or catch-plate. Coil-springs are 
used in connection with this governor, and by means 
of them the speed at which it acts can be regulated. 
The ignition passage is in the upper part of the figure ; 
only part of the igniter port is shown for the sake of 
clearness. 

Fig. 8 on our two-page plate gives an end perspec- 
tive view of the motor. Here the cam-shaft is shown, as 
well as the cams and levers for actuating the valves. 
The weight of the inertia governor is shown to the left 
of the cam levers. At the More are the two cylinders 
which act as silencers, and at the top is the lubricator 
tank, the system of distribution in connection with it 
being shown. The bevel toothed ring on the fly-wheel 
is for the hand-starting gear. 

The means hy which the charge is ignited is an 
interesting piece of mechanism, and by it Mr: Lan- 
chester has solved the difficulty of using low-tension 
current with good assurance ~'f making an effective 
spark. In Fig. 9 on the two-page plate the general 
arrangement is shown diagrammatically, whilst in 
Fig. 10, page 74, a section is given of the main 
part of the apparatus. Current is generated by 
a magneto-electric machine having permanent mag- 
nets attached to the flywheel of one of the motors 
(see Fig. 8), the armature remaining stationary. 
The magnets, therefore, act as the flywheel, so 
that there is no restriction in regard to their 
weight. The magnetic circle is completed b 
the rim of the wheel, and the north and sout 
poles are consequent poles formed at the middle 
of each magnet bar, as shown in the illustration, the 
effect being, of course, similar to that of two horse- 
shoe magnets placed together. Current is induced in 
the armature coils as the poles of the magnet break 
the magnetic circuit as they revolve. On the arma- 
ture there are four coils forming two independent 
circuits, each consisting of a pair of coils in series. One 


/end of each of these circuits is connected to part of 


the car which forms earth. The other terminals of 
the coils are attached to the fixed conductors, leading 
to the ignition mechanism. The sparking plu 


| used possesses the great merit of being removed an 


replaced with great facility, a gas-tight joint being 
formed after the manner of a breech-locking mechan- 
ism. The conductors used are insulated steel bars, 
there being no wires for the purpose. The circuit has 
two parallel branches, one outside and one inside the 
cylinder ; in the former, contact is made by means of a 





wiper or tweaker, which is brought in contact with the 
flat spring. The tweaker revolves with the side shaft 
of the motor, and wipes the igniter spring at every 
two revolutions of the engine. h time the tweaker 
comes against the spring the igniter wire in the interior 
circuit is forced into contact with the anvil inside 
the combustion port. When the tweaker passes the 
spring, the latter flies back suddenly, thus causing an 
extremely rapid rupture of the outer circuit. The 
outer contact, between the tweaker and the spring, 
breaks first, and the inner contact for a very minute 
fraction of a second has to take the whole current, 
when it also breaks. In this way a stout flaming spark 
is obtained, and the external contact, which is acces- 
sible, and is not in the explosive gases, can always be 
kept clean, and is capable of taking the whole current 
easily, so that assurance is made that an ample current 
is always passing. As this contact breaks first, the 
whole extra current is forced to through the 
sparking plug, which explodes the mixture of gas and 
air. The internal contact may be dirty or rusty, and 
its resistance may be very high, but chavs is always 
a good path in the outer circuit for the current, and 
on that path being broken there is a sudden rise in 
the electromotive force, producing a spark which leaps 
across the inner contact with t force. For this 
reason mis-fire is almost unknown through failure of 
sparking arrangement. The width of the spark gap 
is adjusted by means of a screw, the head of which is 
slotted. In the plug there is an insulated bush packed 
between mica washers pressed together by a gland, as 
shown in Fig. 10. 

In Fig. 11 we give a sectional view of the Lan- 
chester carburettor. It will be seen that it is of 
the wick type. Under the driver’s seat, or chair, 
in the forward part of the vehicle there is a cy- 
linder 12 in. in diameter, which connects the two 
side frames, and thus forms the chief transverse for- 
ward member of the frame. It also acts as the 

trol reservoir, and is shown both in Fig. 1 and 
in Fig. 11. Descending into this cylinder is the car- 
burettor. It consists of a cylindrical vessel with a 
vertical axis ; the bottom part is packed with wick in 
the centre, the latter being surrounded by petrol, as 
shown. Air is admitted through the hot-air inlet, and 
passing up through the wick becomes charged with the 
petrol vapour. It then passes to the vapour regulator, 
which is close to the driver’s hand; the vapour regu- 
lator governs the quality of the mixture, which has to 
be adjusted in accordance with the season of the 
year. The hot air forming the explcsive mixture, it 
should be stated, is drawn through the engine silencers. 
In order to supply the carburettor with petrol a small 
— is used, the handle of which is close to the 

river’s seat, as shown in Fig. 1. Every two 
or three hours or so, according to the rate of running, 
a few strokes from this pump fill up the carburettor 
from the cylindrical tank. There is no fear of pump- 
ing in too much, as an overflow is provided. The ad- 
vantage claimed for this carburettor is that the wick 
will suck up oils of different density without discrimi- 
nation, as volatilisation takes place from the upper 
portion of the wick by means of the warm air which is 
not allowed to come in contact with the body of oil. 
For this reason oil is volatilised in the same propor- 
tion as it exists in the tank and rises in the wick. 
As the mixture is thus rendered constant, the 
whole of the petrol can be worked to the last with- 
out leaving a less volatile residue. The further 
advantage gained is that, if water is mixed with petrol, 
it does not affect the working of the engine, as, unless 
the quantity is very large, it will not take it up. 

Fig. 12, page 74, isa perspective view of the counter- 
shaft and transmission gear, as seen from above. As 
stated, the transmission of power from the engine is 
to an independent wormshaft which is placed on the 
underframe, and is connected by a universally jointed 
shaft. The shaft is carried by a bracket, shown in the 
illustration, bolted by four bolts to the underside of 
the motor baseplate. Power is conveyed from the 
lower motor crankshaft by means of helical gearing, 
the driven wheel being clearly shown in the illustra- 
tion. This wheel is protected by an aluminium gear 
case, and is constantly running in oil. It is always in 
gear with the motor, and is keyed on to a hollow shaft 
which runs in bearings in the bracket. Between the 
two bearings there is a thrust bearing with balls 
to take up a longitudinal thrust of the cone clutch. 
The outer element of the clutch, as shown in the 
engraving, is attached to the helical wheel, and is 
therefore always in r with the motor. The cone 
part of the clutch slides on a central shaft which 

es through the hollow shaft, and which is articu- 
ated by means of the jointed shaft coupling to the 
worm-shaft which actuates the road a4 This 
internal shaft, as it passes completely through 
the hollow shaft, actuates the change gear shown 
at the right-hand side of Fig. 12. The hollow 
shaft, to which is attached the outer element 
of the clutch, is always running, being in con- 
nection with the motor, whilst the centre. shaft, 
to which the cone part of the clutch is attached, as 
well as parts of the change-speed gear, is in constant 
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gear with the road wheels of the car. On the left 
hand side of the picture is the main brake, the brake 
ring Leng indicated in the illustration ; the recesses 
which are shown are for the purpose of holding grease. 
This brake consists of a fixed double cone, which en- 

ages in a corresponding recess in the clutch cone, 
fe will thus be seen that when the clutch cone is 
pushed in one direction—to the right—it puts the 
driving mechanism in gear, so that the car starts 
directly. When the actuating lever is put in a central 
position, the cone does not engage at all, and the 
engine runs freely without = ing the car. When 
the cone is pushed back, it becomes in turn the outer 
element of a clutch or brake, the internal part being 
fitted to the car-frame ; the whole driving of the car 
can thus be done by one handle under ordinary con- 
ditions, excepting, of course, the steering. 

For dealing with gradients, however, and for 
going backwards, change-speed gearing is naturally 
necessary. This is shown on the right hand of the 
illustration, and is worked from the driver’s seat by 
a separate lever. Instead of the usual sliding spur- 
wheels, trains of epicyclic gear are used. In two 
of these gears the central element is formed by 
means of teeth cut in the end of the hollow shaft, 
these teeth gearing into the planet wheels of the 
epicyclic gear. For the reversing mechanism the 
planet wheels are mounted on pins on the friction 
drum enclosing them, whilst in the low gear the planet 
wheels are on pins carried on the centre shaft. In the 
reversing gear the outer element is connected to the 
centre shaft, whereas in the low gear the outer 
element forms the friction drum. The compound gear, 
which gives an intermediate speed, forms a train of its 
own, and is mounted on the extreme end of the centre 
shaft. It inter-acts between the end of the centre 
shaft and the low-gear friction drum. These gears 
are put into action by means of the connecting links 
shown, causing a clutch action to take place. They 
are all controlled by one handle, close to the driver's 
seat, so that the entire operation of the car, including re- 
versing, may be carried out by means of this lever, sup- 
— high speed not to be required. In the illustra- 
tion the gear adjustment screws marked are for taking 
up slack due to the wear of the frictional surfaces. 
They have slotted heads, and the worm of the screw 
engages with the fluted ends as shown. The lubri- 
cation of the countershaft is carried out by a pump, 
the whole of the working parts being thus auto- 
matically lubricated in an efficient manner. A feature 
upon which Mr. Lanchester lays considerable stress is 
that in the clutch mechanism nothing but metals are 
employed, both plate and clutch surfaces being of cast 
iron. The change mechanism is always in mesh and 
the frictional ‘aes of the change gears is cast iron or 
hardened steel. 

In Figs. 13 and 14 on page 74 are illustrated the 
front and rear axles. The former figure shows the 
steering arrangement, the wheels being mounted on 
short axles on the Ackerman principle, and connected 
so that they turn together. The connecting-rod from 
the steering handle, or tiller, is attached to the 
bottom lever, as may be seen by reference to Fig. 2. 
The rear axle carries the driving wheels. The balance - 
gear-box is shown, as well as the case for the driving- 
worm, which engages with the worm-wheel containing 
the balance-gear pinions. obs 

In a future issue we propose giving some. further 
particulars of this interesting car. 








THE GRENFELL SIGHTING AND 
SIGNALLING GEAR. e 
IMMEDIATELY before a patent was applied for in 
England by MM. Schneider and Canet, of Paris (com- 
mencement of 1901), for a new type of sighting device 
with independent rear-sight, Captain Hubert Grenfell, 
R.N., made an application at our Patent Office to cover 
a similar device invented by him, the object of which 
is identical with that aimed at by the French inventors 
—namely, the reduction to a minimum of the duty 
demanded of the gunner. With this device the gunner 
has simply to fire the gun at the instant his sights 
come in a line with the target, a second man oe 
meantime corrected the aiming for range. The Frenc 
device has been adopted with great success for field 
and siege ordnance, and has been illustrated and de- 
scribed in ENGINEERING.* We have already given 
also a brief account of Captain Grenfell’s sighting 
device,t which is especially adapted to naval ordnance, 
where accuracy in firing is much more difficult to 
obtain than with land artillery, on account of the great 
mobility of the ship carrying the gun and of the 
targets, and also because the range at sea is constantly 
changing. Fortunately, or unfortunately, there is no 
recent experience in naval warfare that would serve 
as a guide to the inventor as to the actual value of 
devices in firing ships’ guns. Naval manceuvres 
are carried out periodically, it is true ; they form a 
costly luxury of doubtful utility, but which can 





* See ENGINEERING, vol. Ixxii., pages 75 and 107. 
+ See ENGINEERING, vol. Ixxin., page 635. 





hardly be dispensed with for many branches of the 
Service. With regard, however, to ballistics, the ex- 
perience to be derived from them falls very far short 
of the cost, and the most that can be asserted of naval 
manceuvres from this point of view is well expressed in 
the saying : ‘‘ Cest trés beau, mais ce nest pas la guerre,” 

Although precedents fail, and the acquirement of 
adequate experience in the near future is improbable, 
a number of surmises may be safely made by takin 
into account the recent developments in the means o 
attack and defence, and in the speed of modern ships. 
Two fleets which mean to fight will probably first 
approach each other at a high s ; this means that 
the gunners will have to deal with a continuous 
alteration of range due to a total approaching speed 
of, at least, 30 knots. Two ships advancing towards 
each other at this rate diminish their distance apart by 
over 100 yards every six seconds. In order to secure 
accurate firing under such conditions, a constant 
alteration is required in the axis of the gin; the 
movement necessary being therefore practically con- 
tinuous, it is absolutely necessary to entrust the duty 
of correcting the aim for range to a man who is not 
immediately concerned with the firing of the gun. It 
is also essential that the correct range be clearly trans- 
mitted and displayed each moment at every gun 

ition. 

All artillerists—and chiefly, perhaps, those who have 
given special attention to land artillery—are clearly of 
opinion that, given two opposing batteries of approxi- 
mately equal value, the one able to fire in a minimum 
time the largest number of rounds is practically sure 
to silence itsopponent. This consideration has greatly 
conduced to the almost general use of cartridge-cases 
by the Continental armies and navies. In this con- 
clusion they may have erred too much on what the 
considered the safe side ; but this remains to be net 
We know, however, that the French artillerists 
eagerly adopted the sighting device with independent 
rear-sight, as a means to secure the desired end with 
greater rapidity.and a higher degree of accuracy. 

In naval encounters the object will evidently be 
similar, and the successful fleet will in all probability 
be the one that is able to ensure a maximum use of 
its ordnance within the first few minutes after the 
opening of an action. In Captain Grenfell’s opinion, 
embodied by his sighting device and signalling gear, 
this success depends on the three following main 

ints :— 

1. The mechanism for aiming should provide 
throughout for the conditions under which a gun 
is fired at sea; and this mechanism should fulfil all 
the conditions in the fullest, most rapid, and most 
accurate manner. 

2. The control of the fire should be absolute on the 
part of those in whom the conduct of the action is 
vested, and the communications between the com- 
manding officers and all the various components which 
make up the artillery of the ship should be direct, 
immediate, and continuous through all the phases of 
an action. 

3. The highest skill and experience that can be ob- 
tained should be available on the part of all concerned 
in the use of the guns and accessory gear; the mecha- 
nical gprs should be simple, not easily dis- 
arranged, and suited to the special requirements of 
modern naval artillery practice, in order to produce 
accurately, and ina minimum time, the desired results. 

In recent naval firing manceuvres, a very great dis- 
a has prevailed between the number of rounds 

red and the hits made. This is hardly to be wondered 
at when it is considered that with the Service aiming 
gear in use at the present time, the gunner in charge 
has to correct the sighting for every alteration in 
range, and also to work the elevation and lateral train- 
ing of the gun. These form three quite distinct opera- 
tions ; they are, of course, carried out simultaneously, 
and require the manipulation of three separate hand- 
wheels fitted at different places at the breech end. 
The gunner has to work these three hand-wheels with 
one hand, his other hand having to be kept constantly 
on the firing key ; and, as his eye should never leave 
the sights, he has to feel for the hand-wheels. His 
attention must, however, necessarily be taken from 
the target when he is adjusting his sights, after which 
he has again to find the target and lay the gun upon it. 

Fig. 1, page 75, reproduced from a photograph, 
shows the Grenfell sighting gear fitted to a 6-in. gun 
on board H.M.S. Narcissus. The device consists of a 
series of differential gearing actuated, as can be seen 
from the illustration, by two hand-wheels, one of which 
is held by the firer while his eye remains on the sight, 
the other wheel being worked for correcting the aim 
for range by another number, called the sight-setter. 
The gearing acts as follows: the firer, by operating 
his wheel, aligns the sight and the axis of the 
simultaneously on the target. The sight-setter at the 
same time alters the axis of the gun in relation to the 
line of sights, or, in other words, he increases or de- 
creases the elevation of the gun for range without 
altering or disturbing the -line of sight in any way. 
The axis of the gun is turned in relation to the sight, 
instead of turning the sight in relation to the axis of 





the gun, and then moving the axis of the gun to 
re-align the sight, as in present practice. Both these © 
operations can be carried out simultaneously or inde- 
dependently of each other, neither interfering with 
the result required by each operator. _If one only of 
the hand-wheels be turned, the axis of the fully 
answers the single action with regard to the sight. 
When, however, the two hand-wheels are operated 
together, the axis answers the double action in a 
measure exactly equal, according to direction, to the 
difference between, or the aggregate of, the motions 
due to the double action. The resulting position for 
the gun axis, in the latter case, is exactly that which 
would be taken up were the two hand-wheels to be 
worked in succession, to the same extent, instead of 
simultaneously. 

The result desired by the firer is the alignment of 
the gun axis laterally, and in elevation, to insure 
hitting the target; and this is ensured when the range 
is known, and the sight adjusted for that range, by 
bringing the sight upon the target (and with it the 
axis of the gun) at a constant angle with this line. 
The duty of the sight-setter is the exact adjustment 
of the angle between the axis of the gun and the line 
of sight, or, as already stated, the correcting of the 
aim for range. The firer can therefore keep hiv eye 
constantly along the sight, and by working his hand- 
wheel and bringing the line of sight on the target, he 
lays the gun correctly, while the setter is continuously 
altering the elevation for range without disturbing in 
any way the line of sight. The attention of the firer 
is concentrated upon the sole duty of discharging the 
gun at the very instant his sight-line is on the target. 

he rapidity and accuracy of firing are greatly in- 
creased thereby, as has n amply proved by the 
successful practice with the Schnei or Const device. 

The transmission of clear signals from the conning- 
tower to the gun, during an action, is of equal import- 
ance in the accurate fire, and Captain Grenfell’s system 
may be regarded as a supplement to, and completion 
of, his firing device. Fig. 2, on e 75, illustrates 
this system, as installed on H.M.S. Venerable. The 
apparatus works electrically, and is designed to state 
the range, the kind of projectile to be used, the part 
of the hostile ship to be aimed at, and so forth. One 
order only is transmitted and displayed at a time, and 
it remains displayed and acted upon until it is can- 
celled by another order. The illustrations we give 
show clearly the working of the apparatus. As will 
be seen, it gives the captain the means of sending 
immediately to any part of his ship, the orders neces- 
sary to work all his fighting units with a maximum 
efficiency and in a minimum time. The transmitters 
in the conning-tower and the receivers at the various 
stations on the ship are identical, as regards the 
signals shown, though the transmitters in the conning- 
tower act mechanically only as regards the si “J 
there shown, but electrically as regards those displayed 
at the gun positions, shell-rooms, passages, &c. When 
the captain gives an order to the guns and shell-rooms 
on one circuit, he places the required signals so that 
they appear on his transmitter, when a ringing signal 
is given at each corresponding receiver, which dispia 8 
also the order in the same way as it appears on the 
captain’s transmitter. In this manner the captain not 
only — the power to control and direct the 
firing of each group of guns, but he can make a 
tactical use of his offensive’ power to a degree 
otherwise impossible. The fire of his ship is under 
his absolute personal control, and the gunners are con- 
tinuously furnished with the precise and full informa- 
tion on which the successful effect of their fire depends. 
With Captain Grenfell’s sighting device—the object 
of which is, as we have pointed out, to tly increase 
the rapidity and accuracy of gun-firing—it may be 
objected that his signalling system will deprive the 
firer and sight-setter of initiative. It should be re- 
membered, however, that it will be practically impos- 
sible for these men, under the conditions of a naval 
encounter, to judge of the full effect of their individual 
fire, and to select the best means of utilising to the 
utmost the power placed under their charge. The 
signalling apparatus forms, therefore, a necessary 
complement to the apr device, and places absolute 
responsibility with the officer fighting the ship. 








Coat In CanapA.—Canada claims to have coal-beds 
which will yield 4,000,000 tons of coal annually for 5000 
years. ‘The Dominion has also 1000 square miles of 
territory which has not been yet explored. Under these 
circumstances the Canadian coal total may be susceptible 
of further increase. 





American Locomotive Bu1.p1na.—In the course of last 
yeee 6026 miles of new steam railroad were built in the 
Jnited States. The figures do not include second tracks, 
sidings, and electric lines, Rebuilt lines are also not 
included, except where the work involved such extensive 
changes in alignment that a new route was established, 
as was the case with the Southern Pacific between certain 
points in Nevada. The total of 6026 miles of line 
returned as built in the United States last year compared 
with 5368 miles built in 1901, 4894 miles built in 1900, 
4594 miles built in 1899, and 3265 miles built in 1898, 
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DETAILS OF LANCHESTER MOTOR CAR. 
CONSTRUCTED BY THE LANCHESTER ENGINE COMPANY, LIMITED, ENGINEERS, BIRMINGHAM. 
(For Description, see Page 72.) 
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THE GRENFELL SIGHTING AND SIGNALLING GEAR. 
(For Description, see Page 73.) 
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Fie. 1. SigHtine Gear FITTED To 6-In. Gun on H.M.S. ‘‘ Narcissus. 
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THE CHILIAN BATTLESHIP ‘‘ LIBERTAD.” 
WE give on page 78 an illustration of one of the two 
sets of engines of the Chilian battleship Libertad, 
launched on Thursday from the Naval Construction 
Works of Messrs. Vickers, Sons, and Maxim, Limited. 
Each set is of the four-cylinder triple-expansion type, 
having one high-pressure cylinder, one intermediate- 
ressure cylinder, and two low-pressure cylinders, 
lanced on the Yarrow, Schlick, and jor 5 bares 
It is anticipated that the full power will about 
13,000 indicated horse-power. The steam pressure at 
the engines is 250 lb., and at the boilers 280 Ib. 

The cylinders are independent castings, supported 
at the front by wrought-steel columns, and at the back 
by cast-iron A-frames, to which the guide-frames are 
attached. Stephenson link motion is adopted for 
working the valves, which are of the piston type on 
the high-pressure and intermediate-pressure cylinders, 
and of the double-ported flat design on the low-pressure 
cylinders. A two-cylinder engine of the all-round 
type is fitted for reversing, and a similar engine is sup- 
plied for turning. The engines are designed to run the 
propellers inwards when going ahead, so that the 
starting platform is in the centre of the ship. 

There are two main and two auxiliary condensers, 
the main condensers are separate and placed in the 
wings of the ship, The total cooling surface in the 
main condensers is about 12,500 square feet. One air 

ump is fitted to each of the main engines, worked by 

evers from the high-pressure crosshead. 

The bedplate is of cast steel. The moving parts of 
the enginegenerally are of forged steel, and the bear- 
ings have rubbing surfaces of white metal. The crank 
and propeller shafts are of hollow steel made by Messrs. 
Vickers, Sons, and Maxim, Limited, the propellers 
have three blades of manganese bronze. The boss is of 
gun-metal. 

The boilers are twelve in number and of the Yarrow 


large-tube type, arranged in four stokeholds. The} A 


greater part of the boilers, however, was manufactured 
at the Barrow Works. Each stokehold forms a 
separate water-tight compartment, and is fitted with 
feed ae fans, ash ejectors, and ash hoists. The 
two funnels are 10 ft. 6 in. in diameter over the 
casings. The height from the firegrate being 90 ft. 

There is the usual complete system of auxiliary 
machinery, consisting of centrifugal circulating pumps, 
duplex fire and bilge pumps, evaporators, distillers, 
&c., also a workshop fitted up complete with a number 
of steam-driven machine ih 

The vessel, the great gun-power of which was re- 
ferred to in our leading article last week, is of the 
following general dimensions: Length between per- 
pendiculars, 436 ft., the length over all being 475 ft.; 
the breadth moulded is 71 ft., and the depth 41 ft.; 
the draught is 24 ft. 6 in., and at this the displace- 
ment will be about 11,800 tons. The hull is protected 
by an armoured belt, armoured citadel, and . a pro- 
tective deck. The belt is 8 ft. deep--3 ft. 6 in. above 
and 4 ft. 6 in. below the load water-line, and practi- 
cally extends to the ends of the ship, being terminated 
at the after extremity by a transverse bulkhead of 3-in. 
armour. In the wake of the engines and boilers the 
belt is 7 in. in thickness, tapering towards the ends to 
3 in. In the central part of the ship an armoured 
citadel rises from the belt armour to the upper deck, 
protecting the bases of the funnels, the lower parts of 
the barbettes, the ammunition tubes, &c. It is com- 
pleted at the upper deck by 1-in. plating, and by 6-in. 
armoured ballivends at the ends butting on to the 
barbettes. The thickness of the citadel armour is 7 in. 

The protective deck extends throughout the length 
of the vessel, sloping down at the sides to the lower 
edge of the belt, the thickness within the citadel being 
14 in. Outside the citadel the thickness is 3 in. 

The armour of the barbettes for the 10-in. guns is 
10 in. in front and 8 in. in the rear, except where 
protected by the citadel armour, where it is propor- 
tionately reduced. The casemate protection of the 
7.5-in. guns on the upper deck is 7 in. in front and 3 in. 
in the rear. The extension of the citadel armour to 
the upper, instead of to the main, deck dispenses with 
thet ity for tes for the 7.5-in. guns on the 
main deck, but the same measure of isolation is 
secured as in the casemate system, by divisional bulk- 
heads, placed between the guns, formed of 1-in. steel 
plating. The conning-tower is of 11-in. armour, the 
screen being 9in. All the thicker armour is of the 
best description, and is manufactured on the Krupp 
principle. 

The vessel carries four 10-in. breechloading guns 
mounted in pairs in barbettes, one pair commanding 





a right-ahead fire, and the remaining pair similarly | J 


commanding a right-astern fire. Ten 7.5-in. quick- 
firing guns are mounted within the citadel aaa 

on the main deck, and four in casemates on the upper 
deck. The foremost pair of the guns in the citadel 
and the foremost pair in casemates on the upper deck 
command a right-ahead fire, and the four correspond- 
ing aftermost guns will similarly command a right- 
—. fire. All the guns have a great range of broad- 
side fire. 


ships | Brazil 





The auxiliary armament of the ship consists of four- 
teen 14-pounder quick-firing guns, two forward and 
two aft on the main deck, the remainder being on the 
upper deck broadside and on the shelter decks ; two 
i paunder field guns, four 6-pounder quick-firing 
guns, four Maxims, and four 37-millimetre semi-auto- 
matic guns mounted in military tops. There are two 
submerged torpedo-tubes on the broadside forward. 

The vessel is fitted as a flagship, accommodation 
being provided for an admiral and 700 officers and 
men. The electric and compressed-air installations 


embody the most modern improvements ; the lighting | mp 


installation including about 900 incandescence lamps, 
with masthead, bow, anchor, and other special lights, 
and also five specially-large searchlight projectors. 
The vessel is to have a speed of 19 knots and a coal 
capacity of about 2000 tons. 

A vessel somewhat similar in design, and built also 
for the Chilian Navy, was launched on Tuesday from 


the Elswick Works (Sir W. G. Armstrong, Whitworth, | P 


and Co., Limited, Newcastle-on-Tyne). 








Ovr Locomotive Exports. — The past year finally 
closed in a satisfactory fashion, so far as our locomotive 
export trade was concerned. The value of the engines 
sent abroad in December was 232,842/., as compared 
with 216,989/. in December, 1901, and 160,231/. in De- 
cember, 1900. The aggregate value of the shipments for 
the whole of 1902 was 2,284,094/., as compared wit 
1,911,340. in 1901 and 1,496,8497. in 1900. The‘colonial 
demand continues to be the mainstay of our locomotive 
exports, the value of the deliveries to the three principal 
ctkeal groups having been as follows during the last 
three years :— 








Colonial Group. 1902. 1901. 1900. 

j ek es £ 
British South Africa ..| 478,307 | 280,158 80,064 
British India .» = «| 808,200 | = 515,115 431,682 
ustralasia .. =... | 425,634 $50,323 206, 298 





The demand for British locomotives in South America 
continues to be pretty good, being represented by a total 
of 159,873/. for 1902, as com with 259,994/. in 1901, 
and 228,787/. in 1900. The results arrived at last year 
must be rded as satisfactory, especially in view of the 
efforts undoubtedly made by American, Belgian, and 
German locomotive builders to compete with the engines 
turned out by British firms. The great importance of 
the colonial connection will not escape attention. Trade 
still follows the flag. 





Our Rats ABRoAD.—We have now complete data 
illustrating the course taken by our export rail trade in 
1902. The shipments for December were 40,329 tons, as 
compared with 40,623 tons in December, 1901, and 29,922 
tons in December, 1900, while the aggregate shipments 
for the whole of last year were 584,334 tons, as compared 
with 466,607 tons in 1901 and 373,956 tons in 1900. The 
threats of ruin indulged in in some quarters in conse- 
quence of an increase of foreign competition have accord- 
ingly not been realised, so far as the foreign demand for 
British rails is concerned. Rail shipments were well 
maintained in December to South Africa, British India, 
and Australasia, but they fell off considerably to Canada, 
the movement to that quarter last month having been 
only 86 tons, as compared with 3257 tons in December, 
1901. Japan took 3313 tons of British rails in December, 
as compared with nil in December, 1901; Mexico, 6635 
tons, as compared with 1510 tons ; and Argentina, 5045 
tons, as compared with 9757 tons. The colonial demand 
was the t mainstay of our export rail trade last year, 


as is evident from the following figures illustrating the | yy 


deliveries to British South Africa, British India, and 
Canada in 1902, 1901, and 1900 :— 





ColonialGroup. | 1902, 1901. 1900. 





| tons tons tons 
British South Africa ca 49,068 37,476 38,461 
British India ae --| 163,399 130,258 104,740 


Australasia .. ba pt 75,932 86,269 69,814 
Canada os as es 71,170 | 58,536 12,756 


It will be seen that these four groups of colonies took 
between them 349,569 tons of British rails last year, out 
of a total export of 584,384 tons. The following totals 
illustrate some of the other principal rail exports of last 
year, 1901, and 1900 :— 








! | 
Country. 1902. | 1901 1900. 
tons | tons | tons 
Russia 12,078 | 15,725 | 318 
Sweden 27,258 | 48,473 36,394 
rpt.. 35,585 | 14,452 | 18,287 
China... 12,008 1,992 | 7,144 
bain 30,848 5,004 | 11,629 
United States 17,406 a2 | 44 
Mexico 58,306 | 7,683 | 14,968 
eae an mae) 
Argentina <<<!) ong | &, | 44,942 





Upon the whole, the results worked out last year must 
be regarded as fairly satisfactory; and now that the 
aspect of the world’s affairs has become more peaceful, a 
still more encouraging advance may be reasonably antici- 
pated in 1903. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—A moderate amount of busi- 
ness was done in the pig-iron warrant market last Thurs- 
day, and, after a quiet o ming, prices stiffened up, and 
closed firm, Scotch and Cleveland both making 2d. per 
ton. Sellers were asking 53s. 9d. cash in the afternoon ; 
for Cleveland, 46s. 10d.; and for Cumberland hematite 
iron, 58s, 9d. per ton cash. The settlement prices were : 
Scotch, 53s. 6d.; Cleveland, 46s. 9d.; and hematite 
iron, 58s. 6d. per ton. = forenoon market was very 
idle, only about 1500 tons being included in the sales. 
he tone was steady, and Scotch warrants were done at* 
2d. per ton better, at 53s. 8d. per ton cash, while Cleve- 
land was done at last price, 46s, 9d., cash. In the after- 
noon only one lot’ of Cleveland iron was done, the price 
finishing just the turn better on the day at 46s. 94d. 
cash, with buyers over. The settlement quotations 
were: 53s. 74d., 46s. 9d., and 58s. 3d. per ton. A fair business 
was done in the market on Monday forenoon, and at better 

rices. Cleveland, in whichall thedealing took place, — 
ing hands at 47s. and 47s. 04d. per ton, and closing 47s. 3d. 
buyers and 47s. 04d. sellers, and at 47s. 24d. one month. 
Scotch was quoted at 53s. 10d. sellers one month, and hema- 
tite iron at 3d. per ton cash sellers. The settlement 
prices were : 53s. 6d., 47s., and 58s. per ton. A moderate 
amount of business, confined to Cleveland warrants, was 
done in the pig-iron market on Tuesday forenoon, the 
opening being firm. But a reaction occurred in the after- 
noon, followed, however, by renewed firmness, quotations 


h | leaving off 44d. per ton up on theday. Business was done 


in Cleveland at the forenoon market at 47s. 24d. three 
months, while in the afternoon 47s. 6d. was paid for 
that ition, and the closing settlement prices were: 
53s. 74d., 47s. 3d., and 58s. 3d. per ton. usiness was 
very quiet this forenoon. Cleveland changed hands at 
47s. 6d. cash, closing at that sellers, and there was some 
dealing at 47s, 8d. and 47s. 84d. one month. Scotch was 
quoted at 53s. 9d. per ton cash sellers, and hematite iron 
at 58s. 9d. cash sellers. Business was still quiet in the 
afternoon, but the tone was firm for Cleveland. Prices 
firmed up a little, and the settlement prices were 53s. 74d., 
47s. 6d., and 58s. 3d. per ton. The following are the 
market quotations for No. 1 makers’ iron ; Clyde, 63s. 6d.; 
Gartsherrie and Calder, 64s.; ——— 68s.; Colt- 
ness, 69s. 6d.; Langloan, 70s. per ton. The shipments 
are doing very well, being considerably over those for the 
same period of last year. The market opened after the 
holidays with rather an improved tone, and all par- 
ties seem to hold a better opinion regarding the future. 
From the business that has been done it would look as 
if outsiders were again interesting themselves in the 
Glasgow market. While the production in Scotland has 
increased, during 1902, 181,084 tons, stocks at the same 
time were further encroached upon to the extent of 
47,903 tons, thus showing a heavy increase in our home 
consumption and exports for last year. There are at 
present 80 furnaces in blast, and the number is expected 
to be increased. At the same time last year there were 
only 73 blowing. 

Glasgow Technical College Scientific Society.—A meet 
ing of this society was held last Saturday night, Mr. 
A. G. Strathern, M. Inst. M.E., in the chair. Professor 
T. Hudson Beare, B.S., M. Inst. C.E., of Edinburgh, 

a paper on ‘‘Recent Developments in the Gas 
Engine and the Utilisation of Blast-Furnace Gases.” 
The lecturer briefly traced the developments of the gas 
engine since the expiry of the Otto patents, and espe- 
cially during the last four or five years. He paid special 
attention to the large engines that have recently come 
into note; and a discussion followed, in which the 
— were: Professor Watkinson, Mr. Peter Burt, 

r. T. J. Rowan, and others. The Professor was heartily 
thanked for his paper. 


Glasgow Section of the Institution of Electrical Engi- 
neers.—A meeting of this body was held last night—Mr. 
. A. Mavor in the chair. discussion took place on 
‘* Electric Wiring,” which was opened by Mr. W. A. 
Chamen, electrical engineer to the Glasgow Corporation. 
He gave an exceedingly interesting statement as to the 
difficulties experienced in electric wiring, touching on 
oe of wires, screw-tubing, twin-lead wiring, 
wood-casing, &c. The other speakers were Messrs. 
Maxwell, Hutchison, Underhill, Carr, Macwhirte, Coats, 
the secretary (Mr. Tidd), and the chairman, and Mr. 
Chamen replied. He said that the fire insurance com- 
panies were getting very anxious on the subject. 


Glasgow University Engineering Society.—At a meeting 
held on Thursday, the 8th inst., a paper was read by 
Captain James Williamson on “ The Rae and_ Progress 
of the Clyde Passenger Steamer.” Starting with Henry 
Bell’s famous ‘‘Comet,” the lecturer descri many his- 
torical vessels, finishing with a description of the recent 
triple-expansion and turbine vessels, and stating that the 
latter were fully able to hold their own in the matter of 
economy. Oil fuel, he remarked, had been successfully 
tried and promised freedom from the smoke nuisance ; 
but its success had been marred by the increased cost of 
oil. The lecture was very fully illustrated by lantern 
slides, and the original drawings of the ‘‘ Comet ” were ex- 
hibi There was an attendance of 100, and the discus- 
sion brought forth many interesting reminiscences. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Hull Coal Trade.—The return relating to the ton- 
nage of coal forwarded from Yorkshire collieries to Hull 
during the past year shows a falling-off to the extent of 
104,384 tons, when compared with the figures for 1901. 
The imports reached 3,170,976 tons, as against 3,275,360 
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in the previous year. In + to the exports, a decline 
of 35,963 tons is noted, the ‘gerne being 1,374,165,. as 
against 1,410,133 tons in 1901. The decrease of coal sent 
coastwise reached 21,667 tons. The business done during 
December also shows a decrease. In the last month of 
1901, 285,696 tons of coal were forwarded to Hull, com- 
a with 242,224 tons for the corresponding month of 
ast year, the decrease being 43,472 tons. Although a 
six-months’ strike has occurred at the Denaby and Cadeby 
collieries, the company still heads the list, having at the 
time of the stoppage a large stock of steam coal. 


Grimsby’s New Dock.—At a eg of the Grimsby 
=. Dock Committee on Monday, the — 
with regard to dined atig 4 ~ deep-water dock at —: 
ham was disc . A letter was from Sir A. 
Henderson, gos | a record of the interview between 
a committee and the Great Central Railway Company on 
December 18. He stated that: 1. The subsidy to the new 
dock of 10,0007. a year for ten years, which had from the 
first been stipulated for ‘by the Great Central Company, 
was to be the subject of further consideration by the 
committee, and the undermentioned arrangements were 
dependent upon a satisfactory provision being made in 
that respect. 2. The company would not op the 
proposal to incorporate the dock area in the borough 
of Grimsby. 3. The aim of the Great Central Company 
in the case of any extension of the dock would be to 
make such extensions in an easterly direction towards 
Grimsby. 4. The company would be prepared to provide 
facilities for dry-dock accommodation. 5. It was under- 
stood that the Corporation would support the pro 
for the light railway. 6. The Corporation was to con- 
struct a road connecting the new dock with Corporation- 
street, and the railway company would consider what, if 
any, assistance it could give to the cost of the road, it 
being distinctly understood that such road was at no time 
to be utilised for a tramway. To this letter Lord Hen 
replied that he must enter a caveat in regard to the 
assumption in paragraph 1. After two hours’ considera- 
tion a deputation was appointed to wait upon the Grimsby 
Rural Council to ascertain the latter’s views upon the 
incorporation of the dock area, and upon Sir A. Hender- 
son and directors of the Great Central Railway Company 
with reference to certain resolutions passed. On the ques- 
tion of the subsidy, the Dock Committee, although glad 
to recommend some uniary assistance, would be in- 
fluenced by incorporation or otherwise. 


Contract for Cast-Iron Pipes.—The electric light com- 
mittee of the Sheffield Corporation have extended their 
present contract with the Staveley Coal and Iron Com- 
pany, Limited, for cast-iron pipes at a reduction in price 
of 2s. 6d. per ton, as follows: 10,000 3-in. cast-iron pipes 
at 5/. 5s. per ton ; 10,000 4-in. cast-iron pipes at 5/. 2s. 6d. 
per ton ; free delivery in Sheffield, the total amounting 
approximately to 6000/. 


South Yorkshire Coal Trade.—The coal trade of the 
district is.in a brisk condition, and the pits are running 
full time. Supplies are at present plentiful ; but only a 
moderate increase in the demand would create some little 
difficulty, as stocks are very low. The sharp weather 
has stimulated the demand for house qualities, and more 
business is passing now than has been experienced during 
the last few months. Quotations are firm. Best Silk- 
stone house coal is selling at 14s. per ton, and best 
Barnsley softs at 11s. 6d. to 12s. 6d. per ton. Business 
in hards is fairly satisfactory, as, although the local 
demand continues low, heavy shipments are now being 
made to America. If, as seems probable, the tariff on 
coal going into the United States is removed, the shipping 
season will open early, and will, it is expected, an 
exceptionally heavy one. The contract price for steam 
coal still stands at 9s. per ton. Blast-furnace coke is in 
steady demand, but steel-smelting qualities show no 
improvement, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday there was 
a fairly attendance on ’Change, and the market 
was pretty cheerful in tone. The demand for foundry 
qualities of Cleveland iron was better than for some time 

t, and a few pretty good transactions were recorded. 
n the early part of the day No. 3 g.m.b. Cleveland pig 
changed ae at 47s. for early f.o.b. delivery, and that 
was the general market quotation. Towards the close 
buyers were rather anxious to secure the ruling quality 
at the foregoing quotations, but some of the makers were 
then inclined to fix the price at 47s. 3d. No. 1 was 
49s, 3d.; and No. 4 foundry, 46s. 3d. The lower qualities 
of Cleveland iron were easy in price, the supply being 
plentiful. Grey forge was 45s. 3d.; mottled, 44s.9d. 
and white, 44s. 3d. East Coast hematite pig was re- 
duced in price, notwithstanding that a good deal has been 
sold recently and that the cost of production is advancing. 
Tn at least one case as low as 55s. was taken for early de- 
livery of mixed numbers, the purchasers being a Sheffield 
firm, but as a rule sellers asked 55s. 3d. No. 1 hematite 
was 56s.; and No. 4 forge, 52s. 9d. to 53s. Rubio 
ore was put at 15s. 9d. ex-ship Tees. To-day the 
market showed signs of further improvement. Middles- 
brough warrants advan and sellers of No. 3 were 
strongly disposed to follow the rise. Nothing* under 
47s, 3d. was named for early delivery of No. 3 
g.m.b. Cleveland pig, and ie were ready enough 
to pay that figure. Several of the makers were 7 
much inclined to fix the price of No. 3 at 47s. 
No. 1 and No, 4 foundry were both stronger, but hardly 
quotably changed. Forge qualities of Cleveland pig 
were still weak. Hematite presented no new feature. 
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posal |—an increase of 382,447/, — omnes 
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discovered with rd to the manufactured iron and 
steel industries. ork in most departments is slack, 
and quotations are undoubtedly weak, but producers 
show a strong reluctance to reduce their rates. Lower 
rices for several descriptions are, however, generally 
looked for. The following are still the market rates: 
Common iron 6l. 5s.; best bars, 6/. 15s.; iron 
ship-plates, 6/. 5s. ; iron boiler-plates, 77. 2s. 6d. ; iron 
ship-angles, 6/. 2s, 6d. ; steel ship-plates, 5/. 10s. ; steel 
boiler-plates, 77. 5s. ; and steel ship-angles, 5/. 7s. 6d.—all 
less the customary 24 i cent. discount. Steel rail- 
makers keep busy, and they report fair inquiries. ~via fl 
rails are 5/. 10s. ; and cast-iron railway chairs, 3/. 12s. 6d. 
—both net cash at works. 


Trade eevee interesting returns just issued 
by the Middlesbrough Chamber of Commerce show that 
during the quarter ended December 31, 1902, the esti- 
mated make of Cleveland pig iron was 310,000 tons, and 
of hematite 185,000 tons—a total of 495,000 tons. Ship- 
ments of pig iron for the quarter ended December 31 
totalled 290,453 tons, compared with 217,090 tons the 
previous year. Of manufactured iron and steel,’ both 
over-sea and coastwise, a total of 97,344 tons was shipped, 
compared with 80,254 tons in 1901. Iron ore im- 
ports during the quarter reached 303,921 tons, compared 
with 285,416 tons the previous quarter. A total of 
6513 tons of coal and ont tons of coke was exported, 
compared with the respective figures of 2728 and 8967 
in the corresponding quarter of 1901. The total value 
of over-sea exports for the quarter amounted to 1,185,995. 
i with the corre- 
sponding quarter. Amongst the chief exports other than 
iron, steel, and coal, the totals given for the twelve 
months are as follows: Manufactured slag, 77,053 tons ; 
salt, 160,032 tons; chemicals, 10,178 tons. The gross 
registered tonnage of vessels launched during the fourth 
quarter of 1902 reaches 9906 tons, com with 20,834 
tons for the corresponding quarter of 1901. 








_ Tue Port or ANTwerP.—The number of vessels arriving 
in the port of Antwerp last year was 481, their te 
burthen being 733,019 tons. In 1901 the corresponding 
number of arrivals was 428 vessels, of an aggregate bur- 
then of 626,351 tons ; in 1900, 393 vessels, of an aggregate 
burthen of 515,434 tons ; in 1899, 464 vessels, of an a) \- 
gate burthen of 594,488 tons ; and in 1898, 443 veh of 
an aggregate burthen of 529,296 tons. 





ane gre a eee oe the t mee! of 
ort merica, e Superior is, speaking roundly, 
400 miles in length ; Lake Pen 300 miles ; Ex Erie, 
250 miles ; and their connecting straits, the Sainte Marie 


River, the St. Clair River and Lake, and the Detroit 
River, add another 100 miles to the distance from the 
western end of Lake Superior at Duluth to the eastern 
end of Lake Erie at Buffalo. 


Srx Years’ TELEGRAPHY.—At the close of March, 1901, 
the Post Office telegraphs comprised 45,792 miles of line, 
as compared with 44,656 miles at the close of March, 1900 ; 
43,489 miles at the close of March, 1899 ; 42,339 miles at 
the close of March, 1898; 41,081 miles at the close of 
March, 1897 ; and 37,023 miles at the close of March, 1896. 
The total length of wire at the close of March, 1901, was 
345,603 miles, as compared with 328,337 miles at the close 
of March, 1900 ; 308,307 miles at the close of March, 1899 ; 
289,530 miles at the close of March, 1898 ; 278,617 miles at 
the close of March, 1897 ; and 229,239 miles at the close of 
March, 1896; The number of instruments in use at the 
close of March, 1901, was 37,952, as compared with 35,708 
at the close of March, 1900 ; 34,007 at the close of March, 
1899; 32,170 at the close of March, 1898; 30,644 at the 
close of March, 1897; and 28,358 at the close of March, 
1896. The staff comprised 172,184 persons at the close of 
March, 1901, as compared with 167,086 at the close of 
March, 1900; 159,942 at the close of March, 1899 ; 150,110 
at the close of March, 1898 ; 144,700 at the close of March, 
1897 ; and 140,806 at the close of March, 1896. The num- 
ber of telegrams forwarded year by year during the six 





years was as follows :— 

Year. Inland. Foreign. 

1900-1 Ae 81,935,871 10,712,466 
1899-1900 ... 82,893,583 10,621,541 
1898-9 80,068,756 10,018, 964 
1897-8 76,547,193 ae 9,391,621 
1896-7 73,115,569 ‘ih 9,001,110 
1895-6 72,137,772 9,381,570 


The te number of telegrams in 1900-1 
accordingly, 92,648,337, as me og with 93,515,124 in 
1899-1900 ; 90,087,720 in 1898-9; 85,938,814 in 1897-8; 


82,116,679 in 1896-7 ; and 81,519,342 in 1895-6. The 


, | average number of words transmitted weekly for the Press 


during the last six years was: 1900-1, 16,065,602; 
1899-1900, 15,721,802; 1898-9, 14,400,909; 1897-8, 
13,882,848 ; 1896-7, 13,471,618 ; 1895-6, 13,651,491. The 
receipts and expenditure during the last six years were:— 


Yeon — a 
1900-1 .. 3,380, 3,654,705 
1899-1900 ... 3,389,745 3,600, 404 
1898-9 3,204,396 3,350,339 
1897-8 3,030,352 3,251,855 
1896-7 2,922,449 2,946,783 
1895-6 2,835,749 2,772,166 


It will be observed that the expenditure exceeded the 
receipts in five of the six years, and that the excess of 


* | expenditure over receipts is increasing rather than other- 


wise. It should be observed, however, that the expendi- 
ture includes the outlay made for the construction of new 
lines which were brought into operation during the six 





Manufactured Iron and Steel.—Very little new can be 





years, to the extent of 8,769 miles, 


was, | Russia 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—Steam coal has shown scarcely change. 
The best descriptions have made 14s, 3d. to 14s. 6d. per 
ton, while secondary qualities have brought 13s. 6d. to 
14s. per ton. House coal has been in good avenge 
demand ; No. 3 Rhondda large has been making 14s, 3d. 
to 14s. 6d. per ton. Foundry coke has been quoted at 
18s. to 24s. per ton, and furnace ditto at 15s. 6d. to 17s .6d. 
Per ton. As regards iron ore, rubio has made 14s. 6d. to 

4s, 9d. per ton ; Tafna, 15s. 3d. to 15s. 6d. per ton ; and 
Almeria, 14s, 9d. per ton, freight and charges included. 


London, Bristol, and Southern Counties Railway.—The 
promoters of this important project have lodged the pre- 
scribed deposit of 236,395/. as required by the Standing 
Orders of Parliament. The scheme will, of course, be 
stoutly opposed by the Great Western Railway Company, 
and the struggle over it promises the chief private Bill 
interest of the approaching session. 


Last Year at Barry.—Although the number of ships 
which visited ocks last year was rather less than 
in 1901, the registered tonnage was 309,951 tons more, and 
the shipments which reached an aggregate of nearly 
9,000,000 tons represented an increase compared with 1901 
of over 800,000 tons. The number of steamers which 
arrived at Barry last year was 2938, with a register 
of 4,039,312 tons ; and that of sailing v 134, with a 
gross register of 118,237 tons, 


Ireland and Wales.—The Great Southern and Western 
pong Bere geod of Ireland, in co-o tion with the 
Great Western Railway Company of England, is arrang- 
ing for the introduction of a new cross-Channel steam 
service for _o and s between Dublin and 
a =— vid — . The ee 7“ a) a 

nnel passenger traffic now. goes by the Dublin an 
Holyhead route. A few years since, the Cork Packet 
Company inaugurated a tri-weekly service between Cork 
and New Milford. This has become a pee route, 
and it is now in contemplation to make the service a 
daily one each way. 

South Wales Institute of 
will be held on Tuesday at C; 
South Wales Institute of Engineers, on the invitation of 
Mr. T. Hurry Riches, the President. Principal Griffiths 
will discourse briefly on ‘‘ The Flight of a Bullet.” Mr. 
R. 8S. Whipple will give a demonstration of Rosenhain’s 
Thomson coal calorimeter ; thére will be an exhibition by 
Mr. Arthur Gulston of views of the steamship Ermac, the 
Arctic ice-breaker ; Mr. Vyle will show and explain tele- 
= apparatus, and will give a demonstration of wire- 
ess telegraphy on the Hertzian principle ; the Cambri 


yineers.—A conversazione 
iff, in connection with the 


idge 
Scientific Instrument Cary will lend some interesting 
Fr nara and Mr. S. W. Allen will show lantern 
illustrations of the Nile dam, with slides lent by Sir 
Benjamin Baker, and will give an exhibition of ‘photo- 
graphy in colours. 


The Swansea Valley.—The effects of the Christmas 
holidays appear to have been felt longer than usual in 
1902-3. In the iston group alone, thirty tinplate 
el dels 4 standstill A a heat» can bat ces! “I mn 
a of repairing and changing machinery of late 
at the tinplate works, and the local Toundries and engi- 
neering works have been busily employed in consequence. 





Our Coat AproaD.—The exports of coal from the 
United Kingdom—the expression ‘‘coal” including also 
coke, cinders, and patent fuel—in December amounted 
to 3,746,130 tons, as compared with 3,431,973 tons in 
December, 1901, and 3, 997 tons in December, 1900, 
The principal exports in December compared as follows 
with the corresponding exports in the eorresponding 
months of 1901 and 1900 :— 























Country. 1902. 1901, 1900, 
tons tons tons 
Germany 472,678 424,774 408,901 
France 652,822 657,319 833,676 
Italy .. 451,691 499,189 396,755 
The aggregate exports for the whule of 1900 amounted to 
44,897,947 tons, as compared with 43,765,912 tons in 1901 


and 46,098,228 tons in 1900. The exports exceeded 
2,000,000 tons in the following cases :— 














Country. 1902, 1901. 1900. 

tons tons tons 
.| 2,856,905 | 2,476,426 3,229,214 
Sweden .| 2,007,755 | 2,855,789 3,048,458 
Denmark . 2,170,002 2,143,232 2,125,493 
Germany .| 5,885,644 5,854,446 5,985,161 
France ... 7,600,111 7,849,288 8,635,030 
a: . 72 } 2,666,244 2,619,681 
Italy .. “2 | 5,904,910 | 5,723,125 5,336,157 


Upon the whole, it will be seen that the effect of the 
export duty imposed in April, 1901, upon coal leaving 
British ports has been practically nil, although last year’s 
movement was somewhat smaller than that of 1900. The 
— of coal shipped last year for the use of steamers 
en, _in foreign trade was 15,148,015 tons, as dom- 

with 13,586,833 tons in 1901, and 11,752,316 tons in 
1900. The aggregate ny of coal despatched in one 
way or another from the United Kingdom last year was, 
accordingly, 60,045,062 tons, as compared with 57,352,745 
tons in 1901, and 57,850,544 tons in 1900. Thé value of 
the direct exports of coal from the United liom last 
year was 27,581,176/., as compared with 30,334,748/. in 


1901, and 38,619,856/. in 1900. It will be observed that 
while the direct exports declined last year,'as compared 
about 24 per cent. ; the 


with 1900, to the» x ent of = 








decline nthe alue was about 


per cent, 
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C.LE. The Lord Harris, G.C.8.1., K.C.LE., will preside. 
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F.R.S., M Inst. C.E. Subject: ‘“‘ The Measurement of Water.” 
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Past President, in favour of the metric system, and by Sir 
Frederick Bramwell, F.R.S., in favour of the British system. 
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minster, at 7.45 p.m. The annual general meeting. The report 
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the ensuing year will take place, and the President (Mr. W. H. 
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meeting will be preceded by an ordinary meeting, which will 
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course (January 23, at 9 o’clock) will be delivered by Mr. Tempest 
Anderson, M.D., B.Sc., F.G.8S., M.R.L. The subject is ‘‘Recent 
Volcanic Eruptions.” Afternoon lectures next week : Tuesday, 
January 20, at 5 o’clock.—Professor Allan MacFadyen, M.D., 
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WATER-TUBE BOILER TRIALS 

ANOTHER valuable and extensive report has been 
issued by the Committee appointed by the Admiralty 
to inquire into the question of water-tube boilers 
for the Royal Navy. It embodies the results of 
the trials made with four vessels of the Fleet fitted 
with water-tube boilers. These are the two torpedo 
gunboats Sheldrake and Seagull, and two sloops— 
the Espiégle and Fantéme. e Sheldrake and the 


Espiégle are fitted with Babcock and Wilcox boilers, 
and the Seagull and the Fantéme with; Niclausse 
boilers. As each pair of vessels respectively have 








engines that are similar, the trials give some indi- 
cation of the efficiencies of the two types of boiler, 
although certain allowances and reservations have 
to be made in putting the figures together. Enough 
is shown, however, to conclude there is not a very 
great deal to choose between the two designs, as 
far as the features that came within the scope of the 
trials are concerned, when one comes to set one 
characteristic against another. 

It is to be regretted that the trials could not 
have been given a wider scope, so that ships having 
shell boilers and Belleville boilers might have been 
included. This could have been done by takin 
two more-sloops. No doubt it would have added 
to the work of the Boiler Committee, and one must 
not ask too much from gentlemen who have already 
shown such an amount of disinterested zeal in the 
public service. -We are sure, however, the enthu- 
siasm of some of the members would have carried 
them that much further, considering the added value 
it would have given to the report. We have, it is 
true, the exhaustive reports of the Committee on 
the trials of the Hyacinth and Minerva ; but these 
are vessels of a much larger type, with machinery 
developing greater power, and in other respects 
their trials are not exactly comparable with those 
now under consideration. We do not forget that 
these are not departmental reports, and though the 
trials have been made with His Majesty’s ships, they 
have not been under the entire superintendence and 
control of the engineering department of the Ad- 
miralty.- Nevertheless, the Admiralty has, of course, 
had ultimate control of the business, and such 
authority as the Committee has exerdised has been 
delegated to them by the Board. Under these cir- 
cumstances it would not have been difficult—in fact, 
it would have been absolutely eagy, considering the 
importance of the matter—to have added two more 
sloops ; and there can be no lack of competent 
observers at the command of the Admiralty for 
such a purpose. In this respect the Board stands 
on a very different footing to a private firm, 
or to any other. corporation. We-recognise the 
great value of the present report, and it may seem 
ungracious to ask for more ; still, when the work 
is four-fifths done it is a pity not to make it more 
complete. 

There is yet another thing we would urge : that 
an effurt should be made to institute a trial of a 
vessel fitted with water-tube boilers having small- 
diameter vertical tubes—the modified ‘‘ express ” 
boiler of the Thornycroft or Yarrow type. We 
believe that none of the sloops have Sean of 
this. description. The torpedo gunboat Speedy 
has Thornycroft boilers, having been fitted with 
them when she was built, about nine years ago. 
Some of the third-class cruisers have also Thorny- 
croft boilers ; for instance, the Bellona, quite a 
new ship. The third-class cruiser Medea has been 
refitted with Yarrow boilers, and this vessel would 
be available for future trials, as also would her 
sister-ship, the Medusa, which has had her old shell 
boilers taken out to make room for Diirr boilers. 
Other vessels of the class have other types of water- 
tube boilers. ; 

It is true the Admiralty get reports in the ordi- 
nary way from vessels on service, but the condi- 
tions are generally so various that it is difficult 
sometimes to draw exact conclusions ; though with 
the mass of data passing through his hands, the 
engineer-in-chief is doubtless able to draw shrewd 
conclusions upon average results. It is impossible, 
however, to shut one’s eyes to the fact that in this 
matter of navy boilers public opinion has exercised 
considerable influence, and though in a er 
so purely technical public opinion is not a very 
good ruler, the public pays, and the publie will 
make its voice heard. In regard to the Minerva- 
Hyacinth trials it is said that the Hyacinth was an 
unfortunate ship to choose. Without going into. 
this question—and certainly other véssels of the 
Fleet with Belleville boilers have done better than 
the Hyacinth—one may say that the advocates of 
any new form of boiler may reasonably demand to 
be judged by the best results rather than the worst ; 
for if boilers will perform well under one set of 
conditions, they may fairly be expected to do the 
same when the conditions are repeated. We have 
not the matured experience with water-tube boilers 
that has accumulated through long years of use 
with the return-tube boilers. 

For these reasons it will appear to be a wise ste 
for the Admiralty to get together a fleet of a 
vessels having boilers of different types and make 
them run trials under varying conditions, but so as 
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to be strictly comparable. The practice and expe- 
rience gained would of immense value to the 
engineering staff of the Fleet, and in itself would 
be worth the extra cost involved. We spend a 
good deal every year on naval manceuvres for the 
purpose of trying to find out what our admirals 
and captains can do in the way of strategy or 
tactics, and incidentally the engine-room staff get 
a share in the annual polishing up. Here, how- 
ever, would be an opportunity not only of more 
directly improving the engine-room persunnel of the 
Fleet, but also of gaining definite information on 
the value of the most vital part of matériel. 

There is still one other reason why a type of 
boiler with small-diameter vertical tubes should 
have been tried. The Sheldrake is fitted with 
Babcock and Wilcox boilers having horizontal tubes 
which are only 1}# in. in diameter. These are 
sinall tubes ; larger, it is true, than in the original 
‘*express” boilers of the torpedo craft, but small 
compared to the 3,5;-in. tubes of the later boilers 
in the Espiégle. The fact that small tubes have 
given place to large ones may be thought to prove 
the condemnation of the former, and this view may 
be sound so far as horizontal tubes are concerned. 
In a horizontal tube—i.e., with small inclination 
from the horizontal (we use the terms ‘‘ horizéntal ” 
and ‘‘ vertical” in the common acceptation of the 
terms as representing approximately horizontal or 
vertical)—the same conditions do not apply, in 
regard to the freeing of the steam from the water 
as generated, as in a vertical-tube boiler. With 
the larger diameter a bubble of steam generated 
tends to rise to the upper surface of the tube—that 
is to say, to the part above the axis. In the vertical- 
tube type the steam as generated strives at once to 
flow to the steam drum. Although in the horizontal- 
tube boilers there is the head available for circula- 
tion, due to the end parts or headers, yet the action 
in the two instances is very different; and though 
small tubes are conceivably inadmissible in one 
case, they may be just the reverse in the other ; in 
fact, vertical-tube boiler-makers prefer the small 
diameter. 

The torpedo gunboats Sheldrake and Seagull 
both have triple-expansion engines by Messrs. 
Maudslay’s, with cylinders 22 in., 33in., and 49 in. 
in diameter by 1 ft. 9 in. stroke. The Babcock 
and Wilcox boilers of the former were made by 
the Babcock and Wilcox Company ; the Niclausse 
boilers of the latter were supplied by Messrs. 
Humphrys, Tennant, and Co., who have taken up 
the manufacture of this boiler in this country for 
marine work. We have assurance, therefore, that 
the boiler would have every chance of being placed 
in a favourable position. The Sheldrake has four 
boilers, with a total firegrate area of 252 ft., the 
total heating surface being 9103 ft. The safety 
valves were set at 200 lb. to the square inch. The 
Seagull has six Niclausse boilers, the total grate 
area being 276 ft., and the total heating surface 
7932 ft., whilst the safety valves were set at 160 1b. 
to the square inch. The engines of both vessels were 
designed for 150 lb., so the steam pressure had to 
be reduced. In other essential particulars the 
vessels were alike. In regard to machinery weights, 
the engines with spare parts, &c., weigh 80.08 
tons in the Sheldrake, and 78.9 tons in the Sea- 
gull. The boilers of the former weigh 124.8 tons, 
and of the latter 134.7 tons. The larger area 
of heating surface for smaller weight in the Bab- 
cock and Wilcox boilers is no doubt largely due 
to the diameter of the tubes being only 1}} in., as 
compared to the 3} in. of the Niclausse boilers. 

Turning to the sloops, we find in both ships that 
the engines are also of the usual vertical triple- 
expansion type, the cylinders being 11} in., 18 in., 
and 294 in. in diameter by 2 ft. stroke. The 
maximum steam pressure the engines were designed 
for was 210 lb., the sloops having more modern 
machinery than the torpedo ginboats. The boilers 
were respectively supplied by the same firms as in the 
other two vessels, the engines of the Espiégle being 
by the Wallsend Slipway Company and those of the 
Fant6éme by Keyham Dockyard. The four Babcock 
and Wilcox boilers of the former ship had 144 square 
feet of total grate area, whilst the four Niclausse 
boilers had 135 square feet. The total heating 
surface of the Babcock and Wilcox boilers was 
4040 ft., and of the Niclausse boilers 3960 ft. 
The boiler pressure was 260 Ib. in the Espiégle and 
250 lb. in the Fantéme. The diameter of tubes 
was 3, in. in the Babcock and Wilcox boilers, and 
3.3 in. in the Niclausse boilers. The engine-room 
weights in the Espiégle were 67,4 tons, and the 





boiler-room weights 95.1 tons ; in the Fantéme the|form of Babcock and Wilcox ‘boiler that has 
corresponding figures were 76.9 tons and 76.5 tons. | been superseded, namely, the small-tube type ; 
There will be gathered by a comparison of these and it will be convenient if we turn now to 
figures of surfaces and weights the advantage that the sloops in which the two varieties of boilers 


small-diameter tubes give when they can be safely were more nearly compara 


used. 
The data gathered on the trials are set forth very 


fully in the report, the whole of the observations | 


being apparently given in full. Specimen indicator 
diagrams are also reproduced, and will afford a 
source of information for those engineers who take 
an interest in marine engineering, but have not, 
perhaps, opportunities of acquiring such knowledge 
at first hand. We shall reproduce some of these 
at a future date, as well as some of the leading data 
of the report. 

Turning first to the sloops, we find that three 
trials were made with each vessel on different dates. 
First, runs were made at about 1000 horse-power ; 
next, at full power; and then at a power to test 
coal endurance. The mean power developed by the 
Sheldrake, and the time occupied on these trials, 
were as follows:—First trial, 12 hours ; indicated 
horse-power, 100]. Full-power trial, 8 hours ; 
indicated horse-power, 2773. Coal trial, 50 hours ; 
indicated horse-power, 2303. For the Seagull the 
figures were :—First trial, 8 hours ; indicated horse- 
seme 1028. Full-power trial, 8 hours ; indicated 

orse-power, 2818. Coal trial, 37 hours ; indicated 
horse-power, 2429. 

It will be noticed that in the first and third 
trials the vessel with Niclausse boilers did not 
make so long runs as the other ship. This is to 
be regretted, as it somewhat detracts from the 
value of the comparison ; but, fortunately, it was 
not due to boiler defects. The vessels appear to 
have been somewhat unfortunate in the working of 
the engines. The Seagull’s coal trial only lasted 
37 hours, because a bearing ran hot and needed 
remetalling. This trial was also interrupted by fog. 

The Babcock and Wilcox boilers, it will be seen, 
had 15 per cent. more heating surface than the 
Niclausse boilers, and 9 per cent. less grate area, 
but the weight of coal burnt per square foot 
of grate area was about the same with each 
vessel on the three pairs of trials respectively. 
The thermal efficiency of the boilers for the first 
trials was, for the shone and Wilcox, 66 per 
cent. ; and for the Niclausse, 66.9 per cent. On 
the full-power trial the former boilers gave an 
efficiency of 59.2 per cent., and the latter 62.1 per 
cent. ; whilst on the coal-endurance trials the order 
was reversed, the Babcock and Wilcox boilers giving 
64 per cent. efficiency, and the Niclausse boilers 
60.5 per cent. It should be noted, however, that 
on the Seagull the stoking on the coal-endurance 
trial was ‘‘ indifferent, the stokers being inex- 
perienced, and flaming in the uptakes and at the 
funnel tops was of frequent occurrence. Although 
the fires were frequently cleaned, the coal was 
allowed to clinker badly.” On the other hand, the 
stoking of the Babcock and Wilcox boilers of the 
Sheldrake on all the trials was good. The Sea- 
gull’s safety valves also leaked considerably, but 
this naturally would affect engine efficiency rather 
than that of the boilers, excepting, of course, in 
regard to make-up water, an excessive demand for 
which might be attributed to the construction of this 
class of water-tube boiler with its many joints. 

In regard to the quality of the steam supplied, 
the figures show that the average amount of water 
unevaporated in the case of the Babcock and Wilcox 
boilers was on the 1000 horse-power trial 4.23 per 
cent., whilst the Niclausse boilers gave but 0.69 per 
cent. of wetness, or practically dry steam. At full 
power the former did somewhat better, the per- 
centage being 3.95; whilst in the Niclausse boilers 
the figure rose to 3.15 per cent., which, though 
better than the Sheldrake’s figure, is far nearer 
equality. On the coal-endurance trial measure- 
ments were not taken. The boiler pressure in the 
Babcock and Wilcox boilers was somewhat higher 
than in the others. 

The funnel gases may conveniently be referred 
to here. On the 1000 horse-power trial they 
averaged 654 deg. Fahr. for the Sheldrake and 
561 deg. Fahr. for the Seagull, and on the full- 
power trial the corresponding figures were 703 deg. 
and 689 deg. On the coal-endurance trial of the 
Seagu.! the temperature rose to 830 deg. There 
would appear to be a fair field here for securing 
further economy in these, as in other types of 
water-tube boilers. 

It will be remembered that in dealing with the 
torpedo gunboats we have been considering a 
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ble. We find the 
efficiency of the Babcock and Wilcox boilers of 
the Espiégle on the 1000 horse-power trial was 
73.2 per cent., as compared to 69.8 per cent. of the 
Fantéme’s Niclausse boilers. Again, at full power 
(1404 indicated horse-power) the Espiégle’s boilers 
gave 67 per cent., and the Faitéme’s (1373 indi- 
cated horse-power) showed 60.4 per cent. On the 
coal-endurance trials the figures were 63.1 per 
cent. and 59.9 per cent. In the last-named 
trial of the Espiegle the value of the coal was 
estimated. 

The figures quoted rather reverse the record 
of the other two ships. It would be gathered, 
therefore, that the substitution of large tubes for 
those of smaller diameter resulted in a decided 
gain in efficiency, as will be appreciated by com- 
paring the figures of the two Babcock and Wilcox 

oilered ships—the Sheldrake and Espiégle. This 
is in accordance with what might be expected with 
horizontal tubes. 

Turning to the other data of the sloops’ trials we 
find the average temperatures of chimney gases on 
the three trials taken in the above order were for the 
Espiégle 557 deg., 683 deg., and 593 deg. ; whilst 
for the Fantéme they were 583 deg. and 707 deg., 
temperature on the coal-endurance trial not being 
observed. In regard to the quality of steam, the 
Babcock and Wilcox boilers again improved their 
position. On the 1000 horse-power trial the 
Espiégle’s boilers gave but 0.83 per cent. of wetness, 
as against 2.60 per cent. for the Niclausse boilers of 
the Fantéme. On full-power trial the wetness in 
the steam from the Babcock and Wilcox boilers is 
put down at ‘‘Nil,” whilst the Fantéme showed 
4.30 per cent. 

It will be seen, therefore, that the Babcock and 
Wilcox boilers materially improved their position 
on the second series of trials inentioned, whilst the 
Niclausse boilers were not so fortunate. When we 
remember that the stoking was bad on the gunboat 
trials, there appears to be something here capable 
of explanation which fuller details on a closer in- 
spection of the figures would reveal. 

We have not dealt with the engine data, as this 
is a boiler report, but interesting figures are given 
in the return. Probably we have quoted sufticient 
to give a general idea of the average results, and for 
fuller particulars we must refer our readers to the 
original report, which is well worth detailed exami- 
nation. The figures as to the evaporation per pound 
of coal from and at 212 deg. Fahr. may, however, 
be added here. For the Sheldrake they were, 
taking the trials in the above order in each case, 
9.50 lb., 8.67 lb., and 9.291b. For the Seagull, 
10.15 lb., 9.40 lb., and 9.00 lb.. For the Espiegle, 
11.02 lb., 10.11 1b., and 9.53 lb. For the Fantéme, 
10.50 Ib., 9.06 Ib., and 9.08 Ib. 








THE TAFF VALE DECISION. 

THE verdict of the jury in the case of the Taff 
Vale Railway Company v. the Amalgamated Society 
of Railway Servants formed the subject of discus- 
sion at a meeting of the Society, which was held on 
Jan. 6, at the Holborn Town Hall. In the course 
of his report on the subject, Mr. Bell, M.P. (the 
General Secretary) endeavoured to show that 
neither he nor the Executive Committee were 
responsible for the action of Mr. Holmes in 
urging the men to strike. Thus, after a general 
disclaimer of personal responsibility, Mr. Bell 
said : — ‘‘ The experience T° have gained during 
the last five or six years tends to show that 
the members are not sufficiently careful in their 
selection of the Executive Committee. Instead of 
electing those with grit enough to rigidly administer 
the Society’s rules, the tendency, in many cases, 
seems to be to elect members who have become 
popular through the exercise of their oratorical 
powers. As the result of this we have to put up 
with the Taff Vale strike, the costs of which, in- 
cluding the appeal to the House of Lords and 
probable damages, will amount to close upon 
50,0001. This is a heavy price to pay for the 
gratification of irresponsible members, and those 
not the most thoughtful During my term 
of office as General Secretary I have done my utmost 
to cause things to be conducted in the right way, 
but I have not been supported by the Executive 
Committee. As a result, a few irresponsible persons 
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have run away with the governing body, and landed 
us in the present difficulty.” 

It may be said that this is an attempt on Mr. 
Bell’s part to shift the burden of responsibility on 
to other shoulders ; but it is due to him to point 
out that, except in so far as he was impliedly 
responsible for what took place, his actions 
throughout the Taff Vale disturbance were of a 
conciliatory nature. Those who read the summing 
up of Mr. Justice Wills may recollect that his 
lordship drew an emphatic distinction between the 
conduct of Mr. Bell and that of Mr. Holmes. In 
fact, he went so far as to say that if he (the learned 
judge) were an employer, he would have no hesita- 
tion in submitting to the arbitrament of Mr. Bell 
in a labour dispute. 

The most remarkable passage in Mr. Bell’s 
report is that in which he cavils at the constitution 
of the Executive Committee. Here we have a man 
who has acquired a position of considerable authority 
in an important union crying down the electoral 
system which places ‘‘members who have become 
popular through the exercise of their oratorical 
powers ” at the head of affairs. Is not this a con- 
fession which strikes at the very root of trade- 
union organisation? It is the militant labour 
agitator) who gets the popular vote ; the man who 
trades upon the passions aroused amongst the men 
in the early stages of a dispute with the employer, 
when conciliation and the exercise of a temperate 
diplomacy would bring about peace. If Mr. Bell, 
with his vast experiences of the warfare between 
capital and labour, has examined the tub-thumping 
agitator and found him wanting, why is it that his 
voice is still heard ? The reason is not far to seek. 
Mr. Bell, in his disinterested endeavours to bring 
_ about peace, does not command universal popu- 

larity. It came to light in the course of the Taff 
Vale case that his attempts at mediation have too 
often proved unpopular. Shall we be wrong in 
surmising that the storm was raised against him 
not by the honest working man, but by the agitator 
whose life is devoted to the stirring up of strife ? 

The discussion which followed Mr. Bell’s report 
apparently brought about a resolution to the effect 
that the Amalgamated Society of Railway Servants 
have decided not to appeal, unless other unions in 
the kingdom agree to pay a portion of the costs. 
In coming to this conclusion they seem to assume 
that’ judgment will be entered against them by 
Mr. Justice Wills, although the question whether 
the Executive Committee were acting wltra vires in 
ordering the strike has yet to be argued. For our 
part we should be glad to learn, not only that the 
Amalgamated Society had decided to accept the 
verdict of the jury, but that they had approached, 
and come to terms with, the railway company upon 
the question of damages. An inquiry into the 
monetary loss incident upon a strike which dis- 
organised the traffic on a railway must necessarily 
be long and costly, while the union would play a 
losing game all the time. Surely an amicable 
arrangement could be made which would bring this 
bitter litigation to a conclusion satisfactory to either 
party. 

The Taff Vale case once more calls attention to 
the fact that union funds may be drawn upon to 
answer damages and to pay costs in unsuccessful 
litigation. It is to be hoped that the magnitude of 
the sums involved in this case may bring home to 
the minds of all who subscribe to the union ex- 
chequer that year by year there seems to be a 
gradual tendency to increase the number of objects 
to which union funds may be devoted. It is pre- 
sumed that such funds are primarily intended to 
provide old-age] pensions, or to help the fatherless 
and widow. Is each member of the union content 
that his contributions shall be devoted to other 
interests? We may suppose that the following is a 
fairly accurate list of the objects to which union 
funds are devoted :—(a) Strike pay ; (b) salaries of. 
officials ; (c) expenses of delegates and speakers ; 
(d) Trades’ Union Congress ; (e) damages in actions 
brought against union through the acts of officials; 
(f) law costs; (g) preparing Parliamentary Bills. 
As if this list were not already sufficiently formid- 
able, a resolution was proposed at the recent meet- 
ing of the Amalgamated Society of Railway Servants 
to provide that the expenses of sending candidates 
to represent the unions in Parliament shall be 
defrayed out of the union funds. 

In our view a policy of peace, retrenchment, and 
cconomy wou!d best serve the ends of trade unions 
at the present time. A long series of decisions in 
the Cours has fully proved that illegal methods are 





not to be tolerated in the conduct of a strike, and 
that the law of conspiracy applies to members and 
officers of trades unions as it does to all other 
British subjects. Attempts may be made to amend 
the law of conspiracy by legislation; but it is 
difficult to imagine that Parliament will advance 
further in the direction of legalising the trenchant 
methods which are too often adopted by those who 
would make a strike effectual. On the other hand, 
to accept the law as it stands, and to avoid ex- 
pensive litigation, would tend to diminish the risk 
of conflict between employers and employed. 








HIGH-SPEED TOOL STEEL. 

OnE of the most striking features of progress 
made in mechanical engineering of recent years is 
the considerably increased output obtainable from 
machine-shops, due very largely to improvements 
made in the manufacture of tool steel, resulting in 
the production of material capable of withstanding 
a high cutting speed and a rate of feed hitherto 
impossible. 

One of the first of our industrial establishments 
to extensively adopt the use of high-speed tool 
steel in the machine-shops was that of Messrs. 
Yarrow and Co., Limited, the well-known engineers 
and shipbuilders at Poplar, who were not slow in 
perceiving the advantages to be gained by its judi- 
cious use. Messrs. Yarrow possess a modern estab- 
lishment A with the latest type of machine- 
tools and labour-saving appliances, and consequently 
are in an excellent position to obtain the full benefit 
derivable from high speeds and heavy cuts. Some 
interesting experiments were made for the purpose 
of ascertaining, not only the increased efficiency 
obtained from the machines due to the adoption of 
a high-speed tool steel, but also the extra power 
required to drive the machines at the increased 
speed. 

The use of twist drills enters largely, in the 
majority of cases, into workshop practice ; and by 
the consent of Mr. Yarrow we are enabled to pub- 
lish particulars of the following tests made for 
the purpose of comparing the efficiency of ordinary 
twist drills with that of twist drills, made from 
high-speed steel. The machine used to test the 
above two classes of drills was one of Messrs. Buck- 
ton’s six-spindle drilling machines, arranged with 
change gear, so that the number of revolutions 
of the spindles may be 50, 75, or 100 per minute, 
and with positive self-acting feed, the rate of feed 
being 345 in. per revolution of spindle, or 200 
cuts per inch. The machine is intended to drill 
simultaneously six holes up to 2 in. in diameter 
in mild-steel plates, and is fitted with a rotary 
pump working up to 801b. per square inch pres- 
sure, to deliver soapy water to a main, from which 
flexible pipes carry a jet to each drill. The machine 
is driven ag four-pole shunt motor rated at 20 
brake horse-power, with continuous current at 210 
volts. The high-speed drills were made of Speedicut 
steel, manufactured by Messrs. Thomas Firth and 
Sons, Limited, of Sheffield. 

The voltage remained practically constantthrough- 
out the experiments, and, taking the efliciency of 
the motor at 834 per cent., one brake horse-power 
requires 4} amperes. Tests were made with drills 
of 1? in. in diameter. The data given are in all 
cases for six drills working simultaneously. The 
machine was working on a mild-steel plate 1{ in. 
in thickness, intended for the steam drum of a 
Yarrow water-tube boiler. The revolutions per 
minute, as stated, refer to the number of revolu- 
tions per minute of the spindles. The machine 
took 22 amperes when running light at 100 re- 
volutions per minute, 20} amperes when running 
light at 76 revolutions per minute, and 19 amperes 
when running light at 50 revolutions per minute. 
The speed of the motor remained cngerag con- 
stant, and it therefore appears that the power 
required to overcome the friction of the machine at 
100 revolutions per minute is very little more than 
at 50 revolutions per minute. 

The tests were intended to give data for the 
following purposes :— 

1. To compare the maximum speeds at which 
the two kinds of drills could be worked. 

2. To compare the endurance of the drills at 
these maximum speeds. 

3. To compare the power required to remove a 
given weight of metal at various speeds with the 
two kinds of drills. 

Dealing with these points in the above order :— 

1, It was found that ordinary drills could not be 





worked at more than 76 revolutions per minute, 
as above that speed the drills quickly lost their 
edge or broke. The Speedicut drills worked at_ 
100 revolutions without any difficulty ; and, so far 
as the experiments went, they indicated that these 
drills could be run at a higher speed if desired, 
especially if it were not necessary to have perfectly 
smooth holes. 

2. The relative endurance of the drills may be 
gauged from the increase of current taken by the 
machine as the drills became blunt. The tests 
gave the following results :— 
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From the above it will be seen that in the case 
of Speedicut drills the increase of current required 
by the motor was only 5 amperes, or 84 per cent., 
when drilling the 30th set of holes at 96 revolu- 
tions; whereas in the case of the ordinary drills the 
increase of current was 19 amperes, or 37} per cent., 
after drilling thirty sets of holes at only 76 revolu- © 
tions per minute. From observations of the in- 
crease of current taken and the appearance of 
the drills, it was decided that in general work the 
ordinary drill should be re-geound after drilling 
eight holes at 76 revolutions per minute, but the 
Speedicut drills could, without disadvantage, be 
used for drilling thirty holes each at about 100 
revolutions per minute before re-grinding. 

At 50 revolutions per minute the ordinary drills 
do not blunt quite so quickly, and it was found 
that at that speed each drill would do about twelve 
to fourteen holes without re-grinding. 

3. The number of units of power required to 
remove a given weight of metal is evidently propor- 
tional to the amperes multiplied by the time taken. 

The time taken to remove a given weight of metal 
is inversely proportional to the revolutions per 
minute, as the feed is the same per revolution at 
all speeds. 

It was found that with drills sharp the Speedicut 
took the same power as the ordinary at correspond- 
ing speeds, but, as formerly stated, the ordinary 
drills blunted much more quickly. The actual 
revolutions during the tests may be taken as 96, 
76, and 50, as there was slight slipping of the belt 
at the highest speed. 

With drills sharp the power taken at the various 
speeds was as follows :— 

At 96 revolutions per minute the machine took 59 amperes, 
‘ ss eS is 
The units of power or work required to remove a 
given weight of material at the various speeds will 
therefore be in the following proportions :— 

At 96 revolutions per minute 59 x 96/96 = 59.0 
56 x 96/76 = 70.8 
‘ ia ‘ 45 x 96/50 = 86.4 
Therefore the units of work done in removing a 
given weight of metal is about 20 per cent. more at 
76 revolutions than at 96 revolutions, and about 
46 per cent. more at 50 revolutions than at 96 revo- 
lutions. This is partly due to the power required 
to run the machine being almost constant at all 
speeds. The power actually taken to remove a 
given weight of metal (considering only the power. 
absorbed in cutting) is also less with the drills 
running at a high speed than at a low speed, as will 
be seen from data given below. The machine losses 
will be greater when the drills are cutting than 
when the spindles are running light, as the number 
of amperes lost in the motor will be more, and 
pelle the frictional loss in the machine will be 
more. For the present purpose, however, we may 
assume that the loss at any particular speed is the 
same, whether the drills are cutting or not. This 
will evidently result in making the power used in 
actual cutting at the higher speeds appear greater 
than it really is, and therefore will tell in 
favour of the ordinary drill, as against the Speedi- 
cut drill. 
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\Total Amperes Machine] Net Amperes 
(Drills Sharp).| Losses. | for Cutting. 
At 96 revolutions per minute| 59 | 92 87 
At 76 ” ” 5 204 35 
At 50 ” * } 45 | 19 26 
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At 96 revolutions... 37 x 96/96 = 37 
At76 ,, $i. 354 x 96/76 = 44.8 
At 50 me ik 26 x 96/50 = 50 


So we may safely conclude that the power absorbed 
(for cutting only) in removing a given weight is at 
least 35 per cent. more with drills running at 50 
revolutions per minute than it is with drills run- 
ning at 96 revolutions per minute. 

The general conclusions are as follow :— 

1. Speedicut drills, 17 in. in diameter, can with- 
out difficulty be run at a speed of 100 revolutions 
per minute when drilling mild-steel plates. To 
take advantage of the economy of drilling at a 
high speed, it is necessary to use Speedicut drills, 
or drills of a similar special quality of steel. The 
standard speed for 1}-in. ordinary drills, cutting 
steel, is 33 revolutions per minute. 

2. Speedicut drills, at any speed, will last much 
longer without re-grinding than ordinary drills. 

here are three direct sources of economy in 
drilling at a high speed :—(1) The work can be 
done in much less time, and therefore, for a given 
capital outlay in machinery, the output can be 
greatly increased. (2) The time occupied in chang- 
ing the drills and re-grinding is very substantially 
reduced. (3) The number of units of power re- 
quired to remove a given weight of metal is much 
reduced. 








THE COOPER HEWITT LAMP AND 
STATIC CONVERTER, 

Tue remarkable mercury vapour lamps devised 
by Mr. Peter Cooper Hewitt are now being ex- 
hibited at the offices of the Westinghouse Com- 
pany, Norfolk-street, Strand. These lamps can be 
run off any ordinary continuous-current electric- 
light supply system, and show an efficiency of two 
to three candles per watt, or for the same lighting 
require only about one-ninth the current taken by 
ordinary glow-lamps. The sole drawback to the 
light lies in its extraordinary colour. There is a 
total absence of all red rays, and consequently 
all tints red” by ordinary light are curiously per- 
verted. A lady's lips look purple; so that at 

resent no attempt is being ale to utilise the 
fight for domestic purposes, as feminine opposition 
would be too strong. In other cases, Couseax 
the light has very great advantages. It is 
stated that it is an excellent light to work by, 
and this we can well believe. The light comes 
from a tube about 1 in. in diameter and about 
3 ft. long, and this tube is filled with a con- 
tinuous glow from end to end. No portion of 
it has the painful brightness of a glow-lamp 
filament, and it is possible, without discomfort, 
to gaze directly at a tube yielding a light of 
700 candle-power. The light-giving vapour being 
so voluminous, there are no sharp shadows ; a fact 
which is of great importance in the lighting of 
warehouses and factories. The light is, moreover, 
highly actinic, and can be used for printing ordinary 
photographs or blue prints. Prints from a portrait 
negative are shown at the Westinghouse offices, 
made respectively with daylight and with the mer- 
cury-vapour light. The two are equally printed ; 
but 25 minutes’ exposure was needed for the day- 
light print as against 23 minutes in the other case. 

The lamp consists of an exhausted glass tube 
having a bulb at one end. This bulb contains a 
little liquid mercury in which is immersed a plati- 
num electrode, which passes through the glass, and 
is connected to the negative terminal of the supply 
system. At the other end of the tube is a 
s2cond platinum wire, which is coupled up to the 
positive main, and inside the glass has attached on 
to it a fragment of iron which forms the positive 
electrode. The bulb at the other end of the tube 
is covered externally with a conductive coating, 
which is connected up to the positive side of the 
supply. This coating and the mercury inside 
the bulb constitute, therefore, a small condenser 
which is of use in starting the lamp. Once the 
lamp is started, it is sufficient to maintain a 
difference of 85 volts between the terminals. The 
whole tube is then filled with mercury vapour which 
has a temperature of between 2000 deg. and 
3000 deg. Cent. This vapour is continually con- 
densing on the cold walls of the containing glass, 
whence it finds its way back into the bulb, to be 
evaporated afresh. The amount in the state of 
vapour at any time is, however, extremely small, 





and consequently the glass-does not get really hot, 
nor is the light obstructed by the portion condensed 
on the interior surface of the tube. A much 
higher potential is required to start the lamp than 
to run it. This starting potential is obtained very 
simply by means of a compound switch. This 
switch has two circuit-closers, one of which opens 
and closes the main circuit through the lamp, 
whilst the other throws in or out of circuit a coil 
of large self-induction, arranged in parallel with 
the lamp. In starting, the switch for the lamp 
circuit is first closed; but, owing to the high 
resistance of the lamp, no current flows. The 
second switch is then moved round; this first 
closes the circuit through the induction coil, and 
then breaks it. The spark on discharge has no 
path open to it, save eating the lamp. It ac- 
cordingly goes that way, breaking down its resist- 
ance, and the current can then be maintained 
through the lamp by a potential of only some 
85 volts. The action of the induction coil is 
reinforced by the condenser formed between the 
mercury and the outer coating of the lamp bulb, 
as above described. Two or more lamps can be 
run in series. The sizes made range from 16 candle- 

wer up to 10,000. The former has a tube 3 in. 
ne by } in. in diameter, and the latter a tube 
12 ft. long by 3in. in diameter. The voltage can 
be adjusted within wide limits, since the resist- 
ance of the column of mercury vapour varies 
directly with its length and inversely with its 
diameter. The latter point is curious, and may, 

rhaps, be due to the column of vapour being 
nollow. The lamps are used only on continuous- 
current circuits, since a current can pass through 
them in one direction only. This fact has been 
applied to the production of a rectifier for alternate 
currents now being developed by the Westinghouse 
Company, the device being known as the ‘‘ Hewitt 
Static Converter.” In this arrangement a vacuum 
tube or bulb containing only mercury vapour is fitted 
with a positive electrode for each phase of an alter- 
nating current, but has a single negative electrode 
only. As the current can pass in one direction only, 
a unidirectional current is obtained. Converters 
on this plan may be used for all voltages between 
100 and 1000 volts, and for all capacities up to 100 
amperes. The efficiency is very high, the sole loss 
being the constant drop of 14 volts in the bulb. 
Hence with a 100-volt system the efficiency is 86 
per cent., but with a 1000-volt supply it is 98.6 per 
cent. The apparatus is cheap, and requires no 
more attention than an ordinary transformer. We 
hope later on to give further particulars of this 
highly interesting development. 








NOTES. 

THE JAPANESE Society oF NavaL ARCHITECTS. 

ProcResstvE Japan is making a vigorous effort 
to establish her shipbuilding industry, and, as in all 
other departments of work, action is being inaugu- 
rated in the right direction by the education of her 
best citizens in the science of the profession. 
We have already had occasion to refer to the dili- 
gence of Japanese students at our teehnical institu- 
tions and universities, and of the successful work 
being done at the Tokio Imperial University. 
Another most useful agency working in the same 
direction is the Japanese Society of Naval Archi- 
tects, whose sixth annual meeting was held on 
November 8, 1902, in the hall of the Kogio Club 
(Engineering Club), Tokio, the chair being occupied 
by Professor S. Miyoshi, one of the vice-presidents. 

ive papers were read—one in English, and the 
remaining four in Japanese; they dealt with a 
variety of interesting subjects, all indicative of the 
progress and trend of engineering thought in the 
island kingdom of the East. ‘‘ A Proposed Experi- 
mental Tank for Japan” was dealt with by Pes: 
fessor F, P. Purvis, of the Tokio Imperial Uni- 
versity; and no one could better expound the 
advantages of this adjunct to shipbuilding, in view 
of his long connection with Dr. Froude’s methods 
of testing models in this country. ‘‘The Strength 
of Shallow-Draught Steamers ” was the subject of 
another paper, by Mr. J. Imaoka, surveyor to the 
Japanese Marine Bureau; and, looking to the 
extensive inland waterways of Japan, it is easy to 
conceive that this is a department of marine work 
which could very readily be taken up by existing 
works. ‘‘The Raising of the 8.S. Kyuyo Maru ” 
was described in a paper by Mr. T. Shirato, of the 
Osaka Iron Works. The next paper was ‘“‘On a 
Comparison of the Regulations of the Various 





Registration Societies for the Construction of 
Marine Boilers,” by Professor C. Shiba, of the 
Tokio Imperial University. This is a topic of 
perennial interest, but it will be interesting to hear 
what the Eastern writer has to say to Western 
administrators. The last paper wason ‘‘ Briquette 
Coal,” by Mr. H. Takeda, fleet engineer, Imperial 
Japanese Navy. We shall give some account of 
the practical issues raised in these papers at an 
early date. At the close of the session the members 
adjourned to the Imperial Hotel, Tokio, for their 
annual dinner. : 


New Centra Rartway Station at CoPpENHAGEN. 


The present railway arrangements at Copenhagen 
are very antiquated and inadequate, and the 
Government has had comprehensive plans for a 
complete reorganisation prepared and laid before 
the Legislature. The present main station, with 
its adjoining smaller stations for local traffic and 
for the North Railway, will be entirely done away 
with ; they are situated to the north of the impor- 
tant Vesterbro thoroughfare, and their present 
position necessitates a number of inconvenient 
level crossings. The new central station will be 
removed to the south of this thoroughfare, facing it, 
with access, both from the east and the west, to an 
open space in front, about 150 ft. broad. The 
station will have twelve sets of rails—six for local 
and six for through traffic; the length of the 

latforms will be about 900 ft., and they will 

e at a lower level than the street. The principal 
building, with a main and two side wings, covers an 
area of about 50,000 square feet. The vestibule 
will be about 12,000 square feet. This vestibule, or 
hall, will contain 22 booking-offices, a book-stall, 
telephone and telegraph offices, and at each end 
two waiting-rooms,. with restaurants. From the 
new station a four-rail underground line will be 
built to the east station, following the lines of the 
boulevards. The new arrangement will necessitate 
a number of additional lines or sections being con- 
structed. The present west line will have to be con- 
tinued from Vigerslev to the new station; and 
it is pape to construct a complete belt line, of 
which the eastern portion, in a separate tunnel, 
will run parallel with the underground line from 
the central to the east station. This belt line will 
provide for the local traffic and for the Frederik- 
sund, the Klampenborg, and the north line. The 
western portion of the belt line will be elevated so 
as not to interfere with the many important 
thoroughfares it crosses. Seven new stations will 
be built for the local traffic, and their number will 
probably afterwards be increased. Goods trains 
from south and west will go from Vigerslev by a 
new line to the new goods station; a special 
shunting station will be built on this new short 
line ; from there a goods line in a wide curve 
outside the town will go to the east station and 
the Free Harbour, and this goods line will be 
at a lower level than the passenger lines it will have 
to cross. It will be placed at such a level that it can 
without any difficulty be connected with industrial 
establishments, and it will have a goods station at 
Norrebro, and two shunting stations. The calcu- 
lated cost amounts to some 1,500,0001.; but the 
various alterations, such as the removal of the 
workshops, additional lines, &., entail an extra 
expenditure of some 700,0001. The sale of the 
areas of the present stations and lines is calculated 
to yield about half of the calculated total expendi- 
ture. . There are also one or two secondary plans 
under consideration, curtailing somewhat the one 
just referred to, and thereby reducing the expendi- 
ture not inconsiderably ; or, should this be thought 
advisable, dividing the work into different sections, 
which could be taken in hand by degrees. 


Tue Catalytic PREPARATION oF SULPHURIC ACID 
WITH IRON OXIDE. 


While recent experiments, notably those of 
Knietsch,* have thrown light on the manufacture 
of sulphuric acid with the aid of platinum, little 
has so far become known as to the use of iron oxide 
as the catalytic substance. Yet iron oxide is being 
applied by the Verein Chemischer Fabriken in a 
process which is protected by several patents 
granted to that firm, and to Ad. Clemm, but 
which is, of course, kept secret. For this reason 
Professor G. Lunge, of the Ziirich Polytechnic, has, 
in conjunction with Dr. G. P. Pollitt, recently 
resumed an investigation of his into the behaviour 
of iron oxide in the oxidation of sulphur dioxide 





* See ENGINEERING, vol. Ixxiii., page 414, 
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SO, to sulphuric acid SO;,. The SO, was obtained 
in measured quantity from a glass tube containing 
the liquefied gas ; air was admitted through a gas- 
meter, and the two gases were passed through the 
branches. of a ¥ tube, and further mixed by forcing 
them through passages packed with glass pearls. 
The iron oxide was spread in a glass tube such 
as is employed in organic analyses, the tube 
having a diameter of 15 millimetres, and the 
layer of oxide a length of 60 centimetres; 60 
grammes of iron oxide were as a rule applied. 
The iron oxide was prepared by aid of pure vitriol 
and nitric acid, and precipitated with ammonia ; the 


resulting hydrate was very carefully dried, and good 


applied as a rule in lumps of the size of a pea ; 
high porosity is not advantageous. The tempera- 
ture of the gas mixture was determined with the 
aid of a thermophile of Le Chatelier. It was 
known that an excess of oxygen is necessary to 
effect the oxidation of the SO,; but the dilution 
with air must not be carried too far. The authors 
found that forcing about 25 centimetres of gas 
mixture through the tube per minute, the yield of 
SO, remained fairly constant at 38 per cent. for 
temperatures not much above 600 deg. Cent. when 
the original contents of SO, ranged from 2.5 to 
12.5 per cent.; with further dilutions the yield 
decreased. The gas mixture had been dried in 
these experiments. Moisture acts almost like a 
poison. This was, indeed, to be concluded from 
the patent specifications, and does not contradict 
the observation made in 1899, by E. J. Russell 
and Norman Smith, that the reaction ceases in the 
absence of all moisture. A trace of moisture 
suffices to start the reaction, and further water 
vapour is injurious. Any water retained by the 
iron oxide is likewise obnoxious, and as this 
water .is gradually expelled when the substance 
is used for some time, the iron oxide often 
improves on continued practice. The gas feed 
should, under the circumstances, be about 30 
cubic centimetres per minute ; the efficiency was 
little altered when the feed was increased from 
8 cubic centimetres up to 30, but it began distinctly 
to decrease when 48 cubic centimetres were used. 
The best temperature for the catalytic preparation 
of sulphuric acid with the aid of platinum lies, 
according to Knietsch, between 400 deg. and 
420 deg. Cent. ; for an impure iron oxide Knietsch 
recommended 550 deg. The authors state that their 
pure oxide formed hardly any SO, below 600 deg., 
that the yield was, e.g., 47 per cent. at 620 deg., 
and diminished then, being 38 per cent. at 635 deg., 
and 32 per cent. at 790 deg. A temperature rang- 
ing between 600 deg. and 620 deg. would thus 
appear to be best suited, and the reaction is pro- 
bably to be explained on the following lines. The 
gases SO, and O are bound by the Fe,0, to ferri- 
sulphate, and this sulphate is re-decomposed under 
generation of SO, and restoration of the Fe,O,. 
This latter decomposition hardly takes place below 
600 deg. Cent., and when the temperature rises 
much above 620 deg. the SO, is again split into 
SO, and O, and the yield thus diminished. This 
observation is compatible with Knietsch’s state- 
ment ; for this iron oxide was obtained from 
yrite, and contained some copper oxide which, 

unge and Pollitt find, is advantageous as it acts 
as oxygen carrier. In another respect, however, the 
scientists appear to be quite at variance. Knietsch 
found that any trace of arsenic had the effect of a 
poison on his platinum. Lunge and Pollitt demon- 
strate’ by many varied experiments that arsenic 
has a decidedly beneficial influence on iron oxide ; 
and there is no real contradiction, since the arsenic, 
which was introduced as arsenious acid, forms an 
arsenite with iron which is also an oxygen carrier, 
while no such compound is formed with platinum. 
The authors recommend a percentage of about 2? 
per cent. of arsenic (as A) in the iron oxide, 
thereby raising the yield to 72 per cent. This is 
a fortunate circumstance. For in practice, the iron 
oxide will have to be obtained—as it was in the 
later experiments—from pyrites from which the 
copper, and especially the arsenic, could not be 
entirely removed except with great difficulty. 
The best temperature for impregnating the iron 
oxide with arsenious acid is 700 deg. 








Sovry American RamLway TRAVELLING.—Four trains 
are now being run weekly between Buenos Ayres and 
Mendoza, and the Transandine Railway has also four 
weekly departures for Chili in connection with Buenos 
Ayres trains. A journey from Buenos Ayres to Val- 
paraiso or Santiago can now be made in 60 hours. 








YEAR-BOOKS AND ANNUALS. 
The Advertisers’ A.B.C., published at 10s. 6d., by 
J. B. Browne, Limited, ied, Queen Victoria-street, 
London, E.C., contains much that is useful for adver- 


tisers in the suggestions as to the composition and | y. 


artistic attractiveness of advertisements, as wellas in the 
lists and particulars given of all the papers in the king- 
dom and the principal periodicals of other countries. 


Fowler’s Electrical Engineer’s Year-Book and Direc- 
tory of Light, Power, and Traction Stations, 1903. 
Manchester : Scientific Publishing Company. « [Price 
Is. 9d. and 2s. 9d., post free.]—In this year’s issue a 
deal of new matter has been inserted, including 
practical notes on the designing and testing of dy- 
namos and motors. Some information is also given 
on rotary converters, switchboards, electric welding, 
&c. The directory of electric light and power stations 
furnishes the principal particulars of the pressures 
and methods of. distribution, as well as of the engines, 
boilers, and electrical equipment of between 400 and 
500 stations. 





Diaries, Calendars, &c.—The P. and O. Company 
issue from their offices at 122, Leadenhall-street, a 
handy-sized diary, which also includes, maps, flags, 
mail dates, distance records, tidal and merchant ship- 
ping information, and other data, which must be of 
ne service to all interested in ship ny Mhagren 

mrose and Sons, Limited, 4, Snow-hill, E.C., have, 
as in former years, prepared a series of neat diaries, one 
for each month, suitable for the vest pocket. The 
United States Metallic Packing Company, Limited, 
Soho Works, Bradford, issue a date-pad with the day 
of the month in bold letters.—Messrs. W. T. Glovers 
and Co., Limited, Trafford Park, Manchester—the 
makers of cables—have hit «upon the novel plan of 
giving, along with the day’s date, a quotation from 
the Proceedings of the Institution of Electrical Engi- 
neers, of an informing or encouraging nature. Itis a 
variation from the printing of the philosophic epigram. 
—Messrs. Blumann and Stern, Limited, oil and tallow 
refiners and grease manufacturers, Plough Bridge, 
Deptford, London, issue a calendar with a page to 
each month.—Messrs. E. R. and F. Turner, Limited, 
Ipswich, send an attractive calendar with a date on 
each slip and a thought worth remembering.—The Sun 
Fire Insurance Office, Threadneedle-street, E.C., send 
a blotting-book with calendar and postal information 
inside, and an artistic mount with movable dates suit- 
able for any month and year. —Shakespearean homilies 
are printed on the day tablets of Ml striking size 
given on the calendar of Ashwell and Nesbit, Limited, 
sanitary engineers, of 12, Great James-street, Bedford- 
row, W.C.—We have also received useful calendars 
from Messrs. J. H. Sankey and Son, cement, &c., 
makers, Essex Wharf, Canning Town, E.—The Glou- 
cester Railway Carriage and Wagon Company, Limited, 
Gloucester, issue a shee which also contains much 
information regarding their work and the town of 
Gloucester, and a list of stations and junctions at 
which the company’s wagon repairers are in attend- 
ance.—The Campbell Gas Engine Company, Limited, 
of Halifax, have sent us a well-bound and con- 
venient Pocket Diary and Note-Book for 1903, 
with a 500/.. accident insurance coupon included.— 
The Hunslet Engine Company, Limited, Leeds, send 
a calendar with a month to the page.—We have also 
calendars from Messrs, W. R. | ae and Co., 
Limited, Phenix. Engineering Works, Stoke-on-Trent ; 
J. Halden and Co., 8 and 9, Great Chapel-street, 
Victoria-street, London, 8.W. ; R. Y. Pickering and 
Co., Limited, railway, &c., carriage builders, Wishaw, 
N.B.; Messrs. Peckett and Sons, Atlas Locomotive 
Works, Bristol; Nalder Brothers and Thompson, 
Limited, 34, Queen-street, Cheapside, London, E.C., ; 
Messrs. Harrison Ainsworth, 197, The Grove, Hammer- 
smith, London, W. ; Messrs. Norton and Gregory, 20, 
21, and 24, Westminster Palace Gardens, Victoria-street, 
London, S.W.; Mr. E. Arnold Pochin, Croft-street, 
Pendleton, Manchester ; and the Willesden Paper and 
Canvas Works, Limited, Willesden Junction, N.W.— 
We have received from Messrs. Dorman, Long, and Co., 
Limited, Middlesbrough, a pocket-book and diary con- 
taining, in addition, a number of very useful tables, 
dealing with beams, bars, sheets, and plates, and much 
useful information of various kinds.—-The Art Photo- 

avure Com , Limited, 146, Strand, W.C., and 
fe haeoel. WWikshiesdeinis have issued an effective 
almanack with an engraving from the pool, showing 
London Bridge and St. Paul’s.—The Electrical Power 
Storage Company, Limited, of 4, Great) Winchester- 
street, E.C., have sent a useful blotting-pad and diary 
combined, the latter comprising about a dozen pages, 
containing a variety of information: respecting the 
numerous types of storage batteries, &c., made by the 
company.—Messrs. Robert Blackwell and Co,, Limited, 
of 59, City-road, forward an exceedingly well got w 
pocket memorandum-book filled with square a 

per and unencumbered with advertisements, the 
Brot and last pages only containing references to the 
issuing firm and their work, 





ELECTRIC AUTOMOBILES. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, January 13, 1903, Mr. J. C. 
Hawkshaw, President, in the chair, the paper read 
was Bis agin Automobiles,” by H. F. Joel, Assoc. M. 
nst. C.E. 
The author stated that in London alone there were 
over 16,000 licensed horse-carriages, apart from private 
vehicles, tradesmen’s vans, &c., and it was estimated 
that over 200,000 horses were stabled each night in 
London, necessitating the daily removal of more than 
5000 tons of manure and refuse, in addition to what was 
distributed over the roads, and found its way into the 
residences of the people. The growth to London and 
other —_ cities made the problem of substituting motor- 
cars for horse traction one of the first importance, and 
the object of the paper was to describe one form, pos- 
sibly the most practical, and certainly the most interest- 
ing of all forms of motor car—the electric automobile. 
These had now become thoroughly practical vehicles, 
journeys of over 100 miles on one charge, and tours of 
over 1000 miles (from London to Glasgow and back) 
having been satisfactorily accomplished. Electrical 
ene was power in an economical and readily ap- 
plied form, the application of which gave rise to no 
noise or smell, made no refuse, and was convenient. 
It also afforded facilities for braking power and re- 
cuperation of energy which were not obtained with 
other sources of energy. The earlier experiences with 
various types of cars, &c., were first described, the 
information being tabulated as far as possible, and 
the historical side of the subject being briefly dwelt upon. 
It was only since the ing of the Locomotives on 
Highways Act, in 1 that the problem of motor 
cars has been seriously attacked in this country. In 
Germany, France, Austria, America, Italy, Spain, 
Belgium, and many other countries, earnest attention 
was being given to the manufacture and the perfec- 
tion of electric vehicles, and in most of these countries 
inventors and designers were assisted by their Govern- 
ments directly by subsidies, by official trials as in 
Berlin, or otherwise. In er gue it had. been left 
entirely to the enterprise of the private individual to 
compete with the foreigner for a share at least in this new 
and important industry, which even now gave employ- 
ment to some 10,000 men in this country. Tabulated 
—— og recent long-distance runs of carriages pro- 
pelled by one charge were given, and these records were 
analy for comparison, elevations and plans of the 
carriages being shown to scale, and the disposition of the 
batteries indicated. As these were all special designs 
and not merely adaptations of carri they ‘were 
instructive as examples. The author then considered 
briefly, in turn, the leading points in connection with 
the various parts of an electric automobile—namely, the 
storage batteries, or accumulators, motors, and gearing 
controllers and circuits, underframes, ‘ty of vehicles, 
design and construction of carriage, and proportion of 
power to load, as well as the comparative costs of electric 
and other motor cars. 

Some very careful tests to determine the durability of 
storage batteries had been made by the Automobile Club 
of France in 1889, extending over six months, the results 
of which were given in the paper. The tests had been 
made under conditions analogous ‘to those that would 
occur in the carriages in practical use. The sets of bat- 
teries had been equally Lona with 24 amperes at 2.5 
volts per cell, but had been discharged at rates varyir 
from 20 to 100 amperes, with intermediate periods of 
rest, and whilst. being discharged they had m sub- 
jected to artificial vibrations, to give the effect of road 
vibrations, and this treatment had continued until 
the cells had shown signs of failure. 

The ratio of weight of vehicle to weight of sto 
battery was next considered. Generally speaking, as the 
ratio of the battery to the vehicle increased, so the di ce 
the vehicle could be run on one charge was increased, 
But of greater importance, from a practical point of view, 
was the load-carrying copeeny: and ratio of the weight of 
useful load to the weight of the battery and vehicle, A 
battery of accumulators wei hing 6 cwt. would give 
10 horse-power hours, or 6r2 , weet of bat 
for 1 horse-power hour, taking the efficiency of the 
motor and gear at 75 percent. Assuming an output of 
15 watt-hours for 1 lb. of complete battery, such a 
pepe would convey itself against a tractive resistance 
of 50 Ib, per ton (or 1/45), at the rate of 12 miles per 
hour, for a total distance of 250 miles. If the vehicle to 
convey this battery weighed 6 cwt., the distance that could 
be run with vehicle and battery would be 125 miles ; and 
with a load of 3 cwt. (driver and passenger) the distance 
would under the same conditions be reduced to 100 miles, 
equal to 75 ton-miles. With twice the load, or 6 cwt., 
the distance of the run would be reduced to 83.8 miles, but 
the ton-mileage would be the same ; and With three times 
the load—namely, 9 cwt., the distance would be still 
further reduced to 71.4, also equal to 75'ton-miles. The 
cost of carrying the useful 1 would be, for the 3 cwt 
load, at the rate of 1.8d. per ton-mile ; for the 6 cwt. load, 
i per ton-mile ; and for the 9 cwt. load, 0.9d. per ton- 
mile, 

The conclusion would be that, as the load was increased, 
the cost of conveying the useful load per ton-mile was 
reduced ; this was so, but the limit was soon reached 
when the vehicle must bemade strongerand heavier to 
the in ‘ , and the running cost of the whole 
would be increased, as well as the first cost and the con- 
sequent allowance for depreciation and interest. Curves 
were given in the paper showing the ton-mil in con- 
junction with the ratio of weight of battery to the total 
weight ; the ratio of useful load to the total weight ; the 
cost of electric energy oad ton-mile of useful load ; the 
cost of electric energy for running the car and battery 
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without load ; and also the relative weights and costs of 
cars. 

In America batteries were made which gave a very 
great output with a comparatively shortened life of the 
positive plates, and as these batteries were of compara- 
tively small cost they could be entirely renewed, say, 
each year, and this had been stated to result in economy. 

The author considered that potentialities of electric pro- 
pulsion of carriages on common roads were very great ; 

ingland had been late in taking up the motor car, and 
France, America, Germany, and other countries were far 
ahead ; but it was to be hoped that England would now 
take its place in the world with this new industry, as it 
had done in the past with the steam locomotive. 








THE PROPOSED MEMORIAL TO JAMES 
WATT AT GREENOCK. 
To THE EprTor OF ENGINEERING. 

Sir,—Watt’s great improvement of the steam engine 
has been in no small degree the origin of our industrial 
supremacy. It was that invention which first made our 
stores of coal practically available for the production of 
power, and it was the forerunner of those further im- 
provements by which our rapidly decreasing stock of un- 
consumed energy is being economised. The steam engine 
is Watt’s greatest monument ; of him more than of any 
other pioneer of industry the saying is true: Si monu- 
mentum quaeris, circumspice. 

Nevertheless, there seems reasonableness in the pro- 
posal, started some thirteen years in Greenock, and now 
revived by the offer of 10,000/. by Mr. Andrew Carnegie, 
that some fittingly great memorial of Watt should be 
erected in his native city. Greenock already possesses a 
Watt Institution and a statue of Watt, and, it may be 
asked, what more is required? Certainly not more 
sculptured marble, or mere ornamental buildings. A 
fitting memorial ought, as Mr. Carnegie says in his 
letter, to have a soul in it, and surely the soul should be 
that of scientific and industrial progress. The memorial 
should breathe the spirit of work, and of that strenuous 
devotion to everyday duty on which depends the pros- 
perity of the State and the further increase of the material 
and mental well-being of all classes of the community, 
and should have for its object the highest training of that 
type of intellect which finds its congenial sphere in the 
conduct of scientific industry. 

The circumstances of Watt’s early life as an operative 
mechanic, and the difficulties he experienced in working 
out his inventions,* suggest a memorial which would be 
entirely in keeping with the great career which it com- 
memorated, ol at the same time a truly living agency 
for carrying on the great work of applied science. Why 
not found in Greenock a great experimental institute for 
carrying out experiments on a large scale—experiments, in 
fact, under workshop conditions—for the solution of out- 
standing problems of industrial mechanics? Already 
numerous su tions have been e; for example : that 
something of the nature of a college for operatives should 
be founded ; and, again, that a tank should be established 
at Greenock in the interests of shipbuilding, which with 
mechanical +? forms the staple industry of the 
Clyde. But Sir William Ramsay, in delivering the 
Watt lecture at Greenock yesterday, touched on a 
wider scheme which would fulfil all the conditions— 
that is, it would be thoroughly appropriate to the 
memory of Watt, would further the sera of scientific 
engineering of all kinds, and, last but not least, would 
benefit the workmen who best deserve to be aided—those 
with brains and perseverance who have made themselves 
efticient workmen, and have so educated themselves as to 
be fit to wapeee works or direct t industrial enter- 
prises. It would, in short, place at the service of the com- 
munity the best trained soldiers for that fierce industrial 
battle which it is imperative for our social and material 
well-being that our, mootey should win. Technical 
coll or teaching the elements of science and ,the 
chief applications of scientific principles to the arts and 
industries, should be established by our chief communi- 
ties, and this duty is being more and more generally 
acknowledged by municipal authorities. 

The idea is that of a great engineering institute, which 


should investigate some of the large problems which ordi- | i 


nary teaching and research laboratories cannot undertake, 
and which it 1s of the utmost importance should be solved. 
A tank for ship-models is only a small part of the equip- 
ment of such an institute. 'The whole range of mechanical, 
civil, and electrical engineering bristles at every point 
with problems, for the solution of which funds and ap- 
pliances on a large scale are required, and the solutions 
of which are necessary for the continued progress of our 
industries, and the development and economy of our re- 
maining resources. 

Further, the existence of such an institute will give an 
opportunity of training in practical problems, attacked on 
a commercial scale, to the young men who have been edu- 
cated at our technical coll aid universities in pure and 
applied science, and have imbued thereby with the 
spirit of research and progress, The great benefit of such 
training is now clear perceived by the great manufac- 
turing companies and firms of America, and is acknow- 
ledged by their practice of appointing young men who 


* Not being the son of a burgess of Glasgow, Watt was 


not allowed to begin to practice his craft of a mechanic in | 


Glasgow in the ordinary way; and it was only by the 
kindness of the Professor of Natural Philosophy, who 
obtained for him the use of a room in the University, that 
this difficulty was overcome. It was while repairing in 


this workshop a model of Newcomen’s engine (still part 

of the apparatus of the Natural Philosophy Department) 

= Watt made his prime invention of the separate con- 
enser, 


have been technically trained to responsible positions. 
There are even some indications that in this country also 
we are becoming more alive to the necessity for having 
men with scientifically-trained minds, alert, resourceful, 
prompt, as directors, managers, and foremen, and for cul- 
tivating the intelligence and inventiveness of their skilled 
workmen. The best of our rome students of engineering, 
men trained in the workshop, the class- room, and 
the laboratory, would be admitted to the institute 
to assist in the different lines of practical research which 
were being pursued, and might return from time to time 
for further study in different directions, or in order to 
attack new problenis of special character. If the insti- 
tute were set up on a proper scale, there would be room 
for a large number of student assistants, and that they 
would in general receive great benefit from participation 
in such work of investigation there can be no question. 
The greatest result of all, however, would be the dis- 
covery—almost inevitable under the conditions of such 
work—of the one man in a hundred, or a thousand, of 
exceptional talents or of genius. The discovery of one or 
twosuch men is worth the whole cost of such an institution. 

sum of money would be required to furnish 
and maintain such an institute; but, if founded, its 
maintenance would not, I should think, be. a matter of 
great difficulty. The results which it would certainly 
achieve, if energetically conducted under proper arrange- 
ments and conditions, would be sufficient to insure for it, 
before it had existed very long, general ition and 
support ; and it could hardly cost tines, 40 Gain with, 
than a ~—_ battleship. Its establishment would be 
insured if Mr. Carnegie were himself to assist in the for- 
mation of a fund for the purpose ; and this part, he indi- 
cates in his letter to the Provost of Greenock, he would 
be willing to perform for any scheme which met with his 


approval. That such an institute would commend itself 
to Mr. Carnegie seems more than likely if we consider the 
aims of the h Institution at Washington, which 


he has just endowed with 10,000,000 dols. As set forth 
in the trust-deed, they are in part: 

_1. To promote original research ; paying great atten- 
tion thereto, as one of the most important of all depart- 
ments. 

2. To discover the exceptional man in every depart- 
| ment of study, whenever and wherever found, inside 
| outside of schools ; and to enable him to make the work 
| for which he seems specially designed his life-work. 

. . . . and itis stated that the chief pu of the 

founder is ‘‘ to secure, if possible, for the United States 
| of America, leadership in the domain of discovery, and 
| the utilisation of new forces for the benefit of man.” 

In any case, an institute for the furtherance of our 
great engineering industries, by developing the utmost 
skill and resource in our best men, would be a living and 
beneficent memorial of James Watt. 





Yours truly, 
GRAY. 


The University, Glasgow, January 10, 1903. ; 








CONSULTING ENGINEERS. 
To THE Epitor oF ENGINEERING. 

Str,—I have read with interest the letter of the 
‘British Engineer ” which you published in your issue of 
January 2, relating to consulting engineers. There are 
many different ways of looking at this question, and for 
that reason may I claim space in your column for reply. 
In my address to the shareholders of the British West- 

house Electric and Manufacturing Company, Limited, 
ad no intention of implying that users of electrical 
apparatus should not avail themselves of competent con- 
su yf engineers. What I meant to convey was the fact 
that the installation of electrical apparatus, for railway 
‘ee agar 4 especially, involved such important departures 
rom ordinary practice that railway companies could much 
better wig, Bn a well-established engineering concern 
such as Westinghouse, Church, Kerr, and Co,, with 
which I am identified, and which has already executed 
many important contracts, and in doing so has established 
a complete corps of engineers capable of dealing with all 
practical questions involved. This firm, by co-operation 
with the officers and consulting officials of a number of 
important railways, has carried out its work so success- 
fully that the Pennsylvania Railroad has, after careful 
inquiry and investigation of its facilities, entered into a 
contract with it to act as the railway company’s engineers 
and contractors, and has in a large measure made it a de- 
partment of the railway. 

“British Engineer” is labouring under some misappre- 
hension as to what is now going on in America. est- 
inghouse, Church, Kerr, and Co. is now executing a 
most important power-house contract in its entirety for 
the Metropolitan Street Railway Company. his com- 
pany, in the first_ instance, built its 96th street plant ; 
while the New York Central Railroad, following the 
example of the Pennsylvania ilroad Company, has 
recently — Mr. George Gibbs, the Vico Presi. 
dent of Westinghouse, Church, Kerr, and Co., as 
member of its board of engineers, to decide all questions 
— to the electrification of its railway in New 

ork. 

As a matter of fact, the tendency is now in the direc- 
tion of giving the complete contract to responsible con- 
cerns, rather than to rely upon the efforts of a single con- 


sulting apne. 

‘‘ British Engineer’s” reference to the Manhattan Ele- 
vated Railroad in New York is particularly opportune. 
That company has placed much reliance upon electrical 
engineers, and by awarding the numerous contracts in- 
volved to sundry firms, giving preference in general to 
the lowest bidder, has, in so doing, assumed practically 
the entire rT for the quality and the working 


in 
I 











in harmony of all of the complicated apparatus needed for 


system, and probably 


the electrification of its Paris A ible f . 
ose responsible for the 


without any recourse against t 
section of inadequate apparatus. 

The accounts of the electric operation of the elevated 
railroad and the leading articles which have appeared in 
the daily papers of New York disclose serious conditions, 
which were, however, foreseen and had been pointed out 
to the management, especially in regard to the ‘‘ unit 
control apparatus ” selected, which seems not to have been 
more than theoretically satisfactory. This form of control 
consists of several switches on each car, electrically operated 
by means of a master controller taking current from the 
main circuit, with the obvious defect that even a momen- 
tary interruption of the main current, due to ice or snow 
on the track or caused in any other manner, returns all of 
the electric switches to their off position. 

With the experience previously had with this same 
car in Brooklyn, it should have been pew 
obvious that no system of control apparatus could be de- 
pended upon, except when operated by such independent 
means as would insure that the controllers or electric 
switches would act only as desired, or automatically when 


necessary. 

On the Brooklyn Rapid Transit Railway, where the 
Westinghonse electro-pneumatic system of control, ope- 
rated by independent power, is employed, almost no diffi- 
culty has arisen ; while on the Manhattan Railway the 
entire service has been entirely suspended on several 
occasions for long peri 

Conceding equal ability and integrity of purpose to the 
econ sy contractor and the consultant, a few sen- 
tences in “‘ British Engineer’s ” letter could be paraphrased 
to read thus :— 

‘*An honest and capable consulting engineer, being 
guided very largely by the work he has previously done, 
cannot, with the best intentions, but be a very preju- 
diced judge of what is the best and most suitable mate- 
rial to use in any given case. An engineering and con- 
tracting firm has no interests other than those of its 
client. Almost every great consulting engineer has his 
special ideas and designs, some of which are suitable in 
one case and some in another. An engineering and con- 
tracting firm’s work is to carefully consider what is best 
for the individual case, and it chooses part here and part 
there as it judges to be most advisable for the work in 
hand. Each consulting engineer has his strong and his 
weak points, and cannot expect to excel in all things.” 

An experienced consulting engineer can be of great 
value, but he will be at his best in co-operation with a 
responsible contracting company which is equipped to do 
the work in its entirety, and in doing so thereby assumes 
a pecuniary responsibility to its client which no consult- 
ing engineer can be expected to assume on the payment 
of a commission or percentage on the total cost of the 
work passed upon by him. 

The bringing together of those who execute these large 
contracts and those who afterwards use and maintain the 
a erg has many advantages over the course usually 

opted. 

Yours truly, 
GEORGE WESTINGHOUSE. 

2, Norfolk-street, Strand, London, W.C. 

January 12, 1903. 








ENTROPY. 
To THE Eprtor or ENGINEERING. 

Str,—It is evident from your comment on my letter 
that I have failed to make myself clear. The term 
‘entropy ” was introduced by Clausius, and refers to all 
changes, whether reversible or not; and it is used, as 
Clausius defined it, by leading thermo-dynamicians. I 
submit that under these circumstances engineers are not 
justified in adopting a definition which is inconsistent 
with that of Clausius and leading specialists in thermo- 
dynamics. I a with you that we can talk of a round 
shaft, or a frictionless mechanism ; but in an investigation 
to find out how far an actual turned shaft depart® from 
roundness, it is absurd to start up by defining it as round. 
The idea of mechanism with no friction and efficiency 
of 1 is convenient; but in the case where we want to 
measure the friction of an actual engine and to determine 
its efficiency, it is absurd to start with such definitions. 
As the whole object of the investigation of the steam 
engine is to trace the departures from reversibility, it is 
a source of inaccuracy to start with a wrong idea of 
entropy. Ido not deny the usefulness of the @ ¢ diagram 
as now used ; the errors due to conduction are eliminated 
by the way the diagram is used, but not the errors 
due to wire-drawing. But what object is there in 
using it wrong? Why not study Clausius’ work 
and make it right? The 6 ¢ diagram is not a heat 
diagram at In thermo-dynamics the substance 
is investigated from the outside. When we say its heat 
is inc y H, we mean that the reservoir or furnace 
which supplies the heat loses H ; the substance need not, 
and generally does not, keep it as heat. In the case of, 
say, water boiling into steam at, say, 200 deg. Cent. or 
573 deg. Cent. absolute, according to my Table its ‘‘total 
heat,” — from water at that temperature, is 1951 
joules. Of this 198 goes to external work, no energy 
corresponding to it remaining in the steam at all, and 
1753 remain as “latent heat of vaporisation.” Whether 
latent heat is heat at all need not be considered ; but even 
if it were heat, the increase of entropy, 4.15 Claus,, does 
not fit it, because it takes into account energy that is not 
in the steam at all. In the case of a perfect gas, or even 
superheated steam, you can expand the gas and increase 
its rt enormously, without altering its energy 
appreciably, even by a reversible change. In the perfect 
gas you have a case where the temperature and the 
energy remain absolutely constant, but the entropy can 
be increased to any value whatever. The area of the 
6 ¢ diagram for a perfect gas, isothermally and reversibly 
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expanded, can be made anything you like, while the heat 
and the energy of the gas remain constant ; yet you say 
the @ ¢ is a heat diagram, and the area is the heat of the 


on The last statement must surely bea slip of the pen. 
You say: ‘‘He has, perhaps, neglected to observe that 
in the case of a perfect gas the isothermal line is also an 
isentropic line, since the available energy of the gas is a 
function of its temperature only.” In areversible change 
the isentropic is the adiabatic curve, and the adiabatics, 
or isentropics cut the isothermals, as shown in text-books. 
Taking the case of isothermal reversible change of a 
perfect gas, the temperature remains constant, and the 
entropy varies while the energy of the gas remains con- 
stant, so the area of the 6¢ diagram does not represent 
the heat or energy of the gas. In the reversible: isen- 
tropic change the entropy remains constant, and the tem- 
perature varies, and no heat passes in or out, ao the 
variation of the area of the 0 ¢ —— does not repre- 
sent heat taken in or given out. e energy of the gas 
in this case does vary. Surely, sir, ¢ is not a factor 
of heat ? 
JAMES SWINBURNE. 

41, Palace-court, W., January 10, 1903. 

[Mr. Swinburne is, of course, quite right in his state- 
ment in the last pai ph. It is the adiabatic and 
the isentropic lines which are identical. . The slip was 
somehow undetected on proof, but was notic im- 
mediately on publication. In last week’s issue of the 
Electrical Review, Mr. Swinburne has a very interesting 
article dealing with entropy, which gives the clearest 
statement we have yet seen of his position; and as there 
expressed we find little to object to in it. One para- 


graph, however, reads somewhat curiously in face of Mr. : 


Swinburne’s denunciation of the use of a reversible cycle 
for defining entropy. We quote: ‘‘ We may now attempt 
to define entropy. Starting from a standard state as 
having zero entropy ; entropy is numerically equal to the 
heat that would have to be given out if the substance 
could be brought to the standard state by a completel 

reversible process, divided by the temperature at whic 

the heat would be given out. Or, in mathematical lan- 
guage, the entropy is numerically equal to the value 


that r) 


sible from the standard to the state in question.” Mr. 
Swinburne certainly seems here to define entropy by 
means of the idea of a reversible cycle, and we Loay 
that no other definition is possible which shall at the 
same time make entropy a calculable 2 sree So long 
as Mr. Swinburne permits us to calculate entropy in the 
above fashion, and to make use of the ordinary 0 £ dia- 
gram, we have no cause of quarrel with him.—-Ep. E.] 


would have if a reversible change were pos- 








AMERICAN INVASION. 
To THE Epitor oF ENGINEERING. 

Srr,—I have just noticed a letter over the name of D. 
H. Dyson under the above heading, and cannot permit 
the statements contained therein to pass without the 
most vigorous protest, as they are likely to grossly mis- 
lead those unacquainted with the facts of the case. _ 

The statement that all great improvements in engineer- 
ing, electrical, and mechanical science have been effected 
in America is simply absurd, and proves absolute ignor- 
ance of what has been done and is being done in this 
country. 

There is, perhaps, one reason for one who, I presume, 
has no connection with British manufacturers making 
such a statement ; and that is, we do not publish what 
we have done, what we are doing, and what we are going 
to do from the housetops. In mechanical engineering it 
is difficult to think of any really great invention which 
has come from America. The Corliss valve is the only 
“one I can call to mind at the moment. 5 

I know many engineering firms who are extending 
their plant, but none who’are going in wholesale for 
American tools, and most certainly not for American 
types of machinery. The Westinghouse Company is 

istinctly American, and it remains to be seen what 
success their methods will meet with in this country. 
There were a considerable number of American tools 
imported into this country some few years ago, but that 
was when British makers were too busy to meet all 
uirements. 
merican machinery is made of the very softest 
material ; it is consequently easily and rapidly manu- 
factured, and should be very cheap. It lasts a very 
short time—probably five years at most. 

American methods consist in working both men and 
tools at recklessly high pressure, and it is a fatal mistake 
to suppose that because these tools and methods succeed 
in the States they must also succeed in this a or S 
The very reverse is the case, and for this reason—the 
Americans, with their prohibitive protective tariffs, can 


make 50 to 100 = cent. profits, and it pays them to work 
everything at the utmost pressure, less of cost, in 
order to obtain maximum output. These methods would 


certainly end in disaster where 5 to 10 per cent. profit 
is considered good work. Z 

It should be remembered that American goods are sold 
to this country at the expense of the American people. 
American goods can be bought far cheaper in this country 
than in America ; and the huge profits made by means 
of tariffs and trusts enable their surplus products to be 
dumped down in this country at prices often far below 
their cost of production. ! 

Americans make a virtue of their failures. We read of 
1 steel works — for about twelve months, 
pulled down, scrapped, and completely rebuilt because 
something better was thought of. It is much more likely 
that some ghastly blunder was made ; and it is very fortu- 
nate that they can make their 100 per cent. profit. We 


read again of a row of ten or twelve magnificent blowing 
engines erected at Duquesne pulled out use they were 
not fully up to their work. y view is that they were of 
faulty design, and they were a because they would 
not work. Take the wonderful 150-ton hammer at 
Bethlehem ; this they constructed and put to work when 
British engineers foretold its utter failure. They say it 
was scrapped because something better came along, and 
cite the instance as an example of their progressiveness. 
The hydraulic forging press, a British invention, had been 
used in this country ages before this period, and had 
been proved beyond a doubt infinitely superior to the 
hammer for all heavy work. : ‘ 
Americans are not good mechanical engineers; their 
engines and machines are not designed ; they are evolved, 
asarule, by a system of the gradual elimination of weak 
ints. They rarely design a machine which is a success 
rst time, one reason being that they have not time to 
think things out properly. Their engines are constructed 
almost entirely with a view to cheapness of production, 
and are to the British mechanical engineers most unme- 
chanical. Ifa piston is to be examined, or a connecting- 
rod taken out, it is generally necessary to take the whole 
bas ne to pieces. : 
ith regard to American steel works practice, the out- 
put of their mills is enormous, but the products are so 
rough that they would not be tolerated in this country, 
and, in spite of their tariff, almost all high-class goods are 
imported from this country. San A 
Imost all the large three-high mills put down in this 
country in imitation of American practice have mn 
scrapped for two-high mills with reversing engines. The 
Americans are now copying British two-high mills. Most 
new American inventions are as old as the hills in this 
country. It is not the British engineer who is at fault ; 
it is the customs of hiscountry. It is not yet considered 
good form for an engineer to advertise himself. , 
The marvellous natural wealth of the United States is 
the salvation of the American nation, and when they do 
wake up and learn to do thin roperly then it will be 
time for this old country to bok out, but not before. 
When that time comes it may be our turn to inaugurate 
prohibitive tariffs. 
ENGINEER. 








NAVAL CONSTRUCTORS. 


To THE Epitor OF ENGINEERING. | 
_Str,—Some time ago a committee was appointed to de- 
vise some means of improving the Royal Corps of Naval 


Constructors, and rendering it more attractive to recruits. 
A report has been drawn up, which seems likely to act in a 
contrary direction. For instance, a man entering under 
the new scheme as assistant constructor appears to benefit 
a little during the first nine years of service, but for the 
next few years he loses about 60/. a year. Although pro- 
motion to constructor will probably be earlier under the 
new scheme, the minimum pay of the rank has been re- 
duced so that now it is considerably lower than the maxi- 
mum as assistant constructor at present. When one 
remembers that in his ninth year of service, say at 33 
years of age, an assistant constructor will be obtainin 

only about 300/. a year, and that this will be his tota 
income at a time when a young married man’s expenses 
are heavy, and at a time, on the other hand, when he is 
at the maximum of his professional efficiency, it is diffi- 
cult to understand how this scheme is to increase the 
popularity of the corps, and bring in new recruits to 
efface the present deficiency in this body of highly-trained 
Admiralty officials. 

Attention will be called to the matter as soon as the 
House of Commons meets, but meantime friends of the 
corps will be interested to learn how it is proposed to 
treat it. 

Yours, &c., 
8. H. 








ELECTRIC CRANES. 
To THE Eprtor or ENGINEERING. 

Srr,—In his last letter appearing January 9, Mr. Gear- 
ing raises an interesting question as to whether a rope at 
2500 ft. would last longer than one running 5000 ft. per 
minute ; doubtless under equal stress the slower ro 
would last much longer, but Mr. Gearing overlooks the 
fact that to transmit the same power the stress must be 
increased ; and, further, that our objection was to his 
si.ggestion to increase this stress still further; ‘‘ doubling 
the stress” was the suggestion we criticised. We gather 
that thé maximum duty expected from the 1 - in. 
rope at 1800 ft. is to raise 9} tons 3 ft. in 244 seconds, 
say 68 foot-tons per minute, or 4.5 horse-power net in 
work done at the hooks of two cranes combined, or 2 
horse-power each. In his letter sppeering December 1 
he gives figures as to speed and load equalling about 3 
horse-power net. : ; 

From the further figures he now gives as to power taken 
to drive all the motions of the larger cranes, we gather 
that these develop 2.3 horse-power at the hook. All 
these figures confirm the assumption in our first letter 
that the capacity of the rope crane for doing work is very 
low. This in fact is, we believe, one of the chief reasons 
for the substitution of electric cranes. 

His answer to our question, ‘‘ Are rope cranes put in, 
&c.,” is not very intelligible ; but we take it to mean that 
his ropes are not more powerful than is called for by the 
work they have to do, therefore the work they are doing 
—2 to 3 horse-power net—is their limit, and cannot be 
increased. Compare this with electric cranes doing 
6 horse-power net and upwards. : 

Mr. ring does not tell us yet how long the belt is 





on the loose pulley of his cranes in a day’s time. 


that 1s not compelled to look closely into manufacturing 
costs, otherwise he would not be satisfied with taking 
— minutes—and oouny in two cranes, thus delaying 
other work in the same bay—to place a wagon body on 
its bogies. Neither we in our own shops, nor any of our 
crane customers, can afford such luxurious waste of time. 
It is not merely the loss of time of the men doing the 
moving of the wagon body, but in a shop 320 ft. to 480 ft. 
long there must be something else going on, where the 
output has been increased seven-fold, that will require 
lifting before the cranes are at liberty. 

Mr. Gearing does not yer Eee a whether the 34.85 
electrical horse-power was absorbed in = one crane 
in all motions simultaneously, or two cranes. If only one, 
then the loss of power is enormous; and if two, it is still 

+ ; because to do the same work with an electrically- 

riven crane would only call for about 12 electrical horse- 
power. 

In a previous letter Mr. Gearing asks for the power 
absorbed in driving the motors, shafting, &c., that are in 
regular use in our works; this we find to be 40 kilowatts, 
or one-third of the average load, and would require, say, 
2500 Ib. of steam per hour. Will Mr. Gearing now give 
us similar figures for his mechanical transmission—i.¢., 
indicated horse-power during a meal hour, and again 
during ordinary work, and also estimated steam con- 
stumption under these conditions. 

r. Gearing estimates that we have spent 12,000/. to 
15,0007. on our electric installation, and sees no advantage 
in having done so; we will therefore try to explain. 
Electric transmission has enabled us to remove our power- 
producing plant from the middle of the works, where it 
occupied valuable ground, and was in fact an obstruction 
to proper wap hee on of our business, and place it on 
less valuable land, having, however, better access to 
fuel and water. The concentration of boilers, engines, 
dynamos, air-compressors, hydraulic pumps in one 
place, tends to better attention and pa, oh wear 
and tear on this expensive and very important plant. 
In the works it has enabled us to put machines 
where, and how, the work they do uires them to be, 
without considering whether they can be driven from line 
shafts or not. We should require at least two 250 indicated 
horse-power engines in the works to drive the machinery, 
and also at least 100 per cent. more line shafting than we 
have at present running, with corresponding main driving 
belts across the shops from one shaft to another. Before 
our works were — and electric transmission intro- 
duced, our friction load on engines was, about 70 per 
cent. of our average load; this high figure is owing 
to the scattered arrangement of our large machines to 
suit the work they are doing. We have two or three 
electric cranes in each erecting bay; whereas if these were 
rope cranes, it is doubtful whether we could run two of 
the capacity we require—i.c., each to hoist at least 
75 foot-tons per minute. Mr. Gossings cranes do from 
34 to 45 foot-tons each. Our cranes, doing 75 foot-tons 
per minute, are over seven years old ; if we put them in 
now, they would be even more powerful. If we have to 
run only a portion of the machinery overtime, or all night, 
we use & gong ah posure which also furnishes light ; 
whereas if we had mechanical transmission, we shoul 
have to run the large shop engines and also an electric 
plant for the light, or be satisfied with gas. One point 
that Mr. Gearing will fail to appreciate until he has the 
two systems side by side, is that with electric transmis- 
sion, especially where motors are direct-coupled to the 
machinery, there is less reduction in speed of tool when 
cutting than with mechanical transmission ; this alone is 
a important than any question of possible saving of 
coa 


Mr. Gearing keeps harping upon the possibilities of 
saving in power with electric transmission, although we 
have said we did not adopt electric driving to save power, 
but to do more work. e find, however, that we have 
at least three times the amount of power available now, and 
in use, that we had in 1893, before the adoption of electric 
transmission ; and that we burn only about twice the 
weight of coal. In addition, we have electric lighting 
absorbing 40 kilowatts in the winter. Our fuel bill for 
power is about 3 per cent. of our wage bill, and we prefer 
to devote most of our attention to the ‘‘ bung-hole ”— 
i.e.,-labour cost; while Mr. Gearing would have us 
watch the “vent-hole”—1.e., fuel cost—most of the 
time. Sup it were possible by some means to 
save the whole of the 50 per cent. Mr. Gearing accuses us 
of losing, in his letter appearing December 5, between 
the indicator diagram and the shaft of the machines (and 
this is clearly impossible on this side of the millenium), 
it would only be of equal advantage to an improvement, 
much more easily brought about, that would give us 14 
per cent. more output for the same weekly wage bill. - 
Mr. Gearing will say that these indirect savings are 
very problematical ; but so is all the difference between 
good — ave spc weg ag is seldom yr the 
pros. and cons, of any change can be expressed in 
otherwise auditors would pb all businesses. wee 
We thank Mr. Gearing for his advice given in last 
paragraph, which shall receive the attention it deserves. 
We remain, yours truly, 

‘ JosEPH ADAMSON AND Co, 

Hyde, Cheshire, January 14, 1903. 





_ European Rattway Procress.—The length of railway 
in Europe at the commencement of January, 1902, was 
181,760 miles, as compared with 177,424 miles at the com- 
mencement of January, 1901. The most important in- 
crease in 1901 occu in Russia and Finland —viz., 
1843 miles. te ge opened 824 miles of additional line 
in 1901 ; France, 519 miles; Austria and Hungary, 381 
miles ; Great Britain and Ireland, 171 miles; Sweden, 
167 miles ; Spain, 99 miles; Belgium, 82 miles ; and Swit- 





Mr. Gearing is fortunate in being in a line of business 


zerland, 79 miles. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 7, 1903. 

TE pressure for deliveries on existing contracts for 
iron and steel permitted a very short stop during the 
holiday season. There are indications of a larger pro- 
duction at furnaces and mills because of the more 
liberal supplies of coal and coke. The rapid arrivals 
of imported pig promises to bring about some weak- 
ness in American iron for forward delivery, according 
to the views of buyers; but manufacturers, having 
contracted for their production for a long time to 
come, do not attach the same importance to large 
importations. Importers who keep in close touch 
with market conditions are confident that they will do 
a very large business abroad, from now on, and this 
week’s a ost go to show their expectations are not 
without substantial basis. That which will check an 
immediate decline at home is the urgency of small 
buyers for spot iron. Until this urgency abates, the 
influence of iron from abroad will not be perceptible. 
Importers are vigorously canvassing the market, and 
have met with encouragement. The condition in plate 
and structural material is very satisfactory, and each 
day develops new needs for prompt and deferred 
deliveries. The industry enters on the new year 
under most propitious circumstances. 

The United States Steel Corporation has acquired 
the Standard Steel Tubes Company, located at Shann, 
Pa. The plant is one of the largest and best ri 
in Western Pennsylvania. The Cleveland Clifts Iron 
Mining Company have made an important find of iron 
ore on the Western Messaba range. The deposit 
indicates 2,000,000 tons of 58 to 60 per cent. metallic 
iron. 

From figures just published it appears that the total 
value of iron and steel imports for 1902 are fully 
40,000,000 dols. Imports fell from 67,000,000 dols. in 
1882 to 53,000,000 dols. in 1891, and to 12,000,000 dols. 
in 1899. In 1900 there was a slight increase. The 
recent increase is remarkable in view of the fact that 
the pig-iron production in the United States increased 
from 15,878,000 tons in 1901 to 17,500,000 tons last 

year. 

. For eleven months last year the value of imported 
pig iron was 8,995,029 dols. against 1,496,954 dols. 
same time last year. 





1901. 1902. 
dols. dols. 
Ingots, blooms, bars, &c. 1,209,209 7,261,652 
Machinery Ae ... 2,718,545 3,831,768 
Tin plate, terneplates,&c. 4,594,786 3,603,426 
Iron ore... ea :.. 1,523,262 2,363,509 
Cutlery ... on ... 1,578,755 1,557,955 
Bar iron ... <4 -. 1,021,099 1,154,734 
Railway bars... ie 55,955 1,433,538 
Scrap iron and steel... 315,604 1,424,400 
Firearms ... > .. 1,012,698 933,374 
Wire rods oak — 875,296 898, 906 
Wire, and articles made 
fa cH Fa 541,505 557,768 
Sheet, plate, and taggers 
ai es 397,168 487,268 
Needles ... aa pe 370,291 387,644 
Shotgun barrels... hs 273,278 247,922 
Hoop, band or scroll ... 116,599 122,317 
Files, file blanks, &c. 46, 952 74,097 
hains ... ~ “se 30,878 50,770 
Anvils 36,727 25,708 
All other 1,575,563 3,718,615 
Total 19,791,124 39,130,470 


Another feature worth noting is the marked de- 
crease in exports. Take the items of pig iron, railway 
bars, steel ingots, and blooms for 1900. The imports 
that year were valued at 3,074,693 dols., in 1902 
17,690,219 dols. In 1900 our exports of these articles 
were valued at 17,291,179 dols. Last year the value 
of exports fell to 2,432,753 dols. 








Yrar-Books AND ANNUALS: ErratuM.—In our issue 
of last week, on page 41 ante, the first three lines in the 
middle column were transferred to that position from 
the third column by a printer’s error. They should have 
been the fourth,. fifth, and sixth in the latter column. 
Also the editress of The Englishwoman’s Ycar-Book is 
Emily Janes, not Jones. 





Sourn Arrican Raitways.—The return of ed is 
having an important effect upon South African Railway 
traffic. South African business of all kinds is reviving, 
and, of course, the railways immediately benefit from the 
happy change. In the week ending December 14, 1902, 
the Cape Government system earned 144,601/., as com- 
pared with 109,718. in the corresponding week of 1901 
and 89,917/. in the corresponding week of 1900. It will 
be seen that the increase, comparing 1902 with 1900, 
was no less than 54,684/. in a single week. The aspect of 
affairs upon the Natal Government railways is equally en- 
couraging. It may be interesting to note that the receipts 
from mgers in the week ending December 14, 1902, 
were 33,236/., a8 com: with 17,6871. in the correspond- 


ing seven days of 1901, and 16,094/. in the corresponding 
 t. days of 1900, while the receipts from goods and 
minerals were 96,822/., as com with 85,190/. and 
60,0122. The movement of live stock also produ 
as compared with 26937. and 56277. 


ced 85967., 





MISCELLANEA. 


AN international exhibition of the engineering, the 
machinery, the hardware, and the allied trades will 
opened at the Crystal Palace on March 2 next, and will 
remain open till the end of May. Full particulars can 
be obtained on application to the organising commis- 
sioner at the Crystal Palace. 


We note that the electricity building at the Louisiana 
Purchase Exhibition to be opened next year at St. Louis, 
will have a floor area of 350,000 square feet. Goods for 
exhibit are awarded free entry into United States ports, 
and special rates will be arranged for space ; light will be 
provided free ; and, in certain cases, power also. 

The Committee on Education and Labour of the United 
States Senate has reported in favour of the Eight Hours 
Bill, a measure which makes it illegal for any workman 
to work more t eight hours a day on work being 
executed by the Government. The Act will not apply to 
railways or shipping, but will mainly affect steel works, 
shipbuilders, and machine tool-makers. 

It has been decided to hold an international colliery 
exhibition at the Agricultural Hall, which will be opened 
on June 30, and be closed on July 7. It is intended to 
pay special attention to coal cutting machinery, electrical 
mining plant, coal washers, an -handling ma- 
chinery. nay oer for space should be made to Mr. 
= "paid ontgomery, of 43, Essex-street, Strand, 


The official circular of the Tramways and Light Rail- 
ways Association just published draws attention anew 
to the ridiculous statement published by the Daily News, 
that that association is under the control of the British 
Electric Traction tee 5 # The objects of the associa- 
tion are, of course, well known to those who take an 
interest in tramway matters; and it is a pity that its 
work should be prejudiced by ignorance on the part of 
certain portions of the daily press. 

With reference to the pressed steel self-discharging 
40-ton hopper coal wagon, illustrated on page 811 of our 
issue of December 19, we learn that a special test has now 
been made of its strength by Mr. J. Falshaw Watson, 
A.M.L.C.E., on behalf of the Leeds Forge Company. 
Mr. Watson’s report states that with a -total test load of 
100 tons the maxisiitim deflection of the underframe at 
the centre was ;; in. The wagon was kept loaded for a 

riod of 13 days, and was then shunted and discharged. 

ubsequent examination showed no permanent set or the 
slightest injury to any part. It was further found that 
the 40 tons of coal could be discharged in 37 seconds. 


A recent issue of the Railroad Gazette gives particulars 
of a remarkable run lately made on the Michigan Central 
Railway, in which a single locomotive hauled a train of 
sixteen passenger coaches weighing 605.58 tons from 
Bridgebury to St. Thomas, a distance of 118.22 miles, in 
127 minutes. The average speed was thus 55.8 miles per 
hour, although there were eight ‘‘slowdowns” on the 
journey. The engine and tender weighed 125.62 tons, 
so that the gross load was 731.20 tons. The locomotive 
used had cylinders 21 in, in diameter by 26 in. stroke, and 
3505 square feet of heating surface. The driving wheels 
were 6 ft. 7 in. in diameter. The highest speed attained 
at any point was 674 miles per hour. 


The cycle trades have had much trouble from the lack 
of a generally-accepted standard for the screw-threads 
used in cycle-making. Some time back the Cycle Engi- 
neers’ Institute, of 9, Exchange Chambers, Birmingham, 
officially adopted a certain shape of thread and certain 

itches, which they recommended for general use. 

hese pitches are more or less of a compromise, and 
show certain abnormalities in the ratio of pitch to bolt 
diameters; but their general adoption will be a great 
convenience to the public. In order to facilitate their 
use, the Institute have issued a glazed card giving tables 
of the standard pitches, and a diagram showing the form 
of the thread. Phis has an angle of 60 deg. ; the depth of 
the thread is .53 of the pitch, and the tops and bottom of 
the thread are rounded off. - 


A new telephone cable has just been laid between Elsi- 
nore in Denmark and Helsingborg in Sweden, where the 
Sound is at its narrowest, so as to improve the telephonic 
connection between Copenhagen on the one side and 
Gothenburg, Stockholm, and Christiania on the other. 
The new connection works admirably. Also Denmark’s 
telephonic connection with Germany will be greatly im- 
proved by the ge of a — telephone cable between 
the Island of Lolland, mmark, and the Island of 
Fehmern, Germany. The new cable is intended for Den- 
mark’s and Sweden’s telephone connection with Berlin, a 
connection which it is under contemplation to extend to 
Paris Brussels. The telephone connection Copen- 
ee will continue to be by way of the Belt 
cables. 


A vary large water-softening plant has been built at 
the St. John’s Wood works of the Central Electric Supply 
Company, by Messrs. Mather and Platt, Limited, of 
Manchester. The plant in question is capable of treating 
23,000 gallons of water per r, and consists of four 
tanks arranged in series, The first of these holds the 
supply of hard water, whilst in two others, which are used 
alternately, the water is softened. The fourth tank acts 
as a receiver for the softened water, and measures 
42 ft. 3 in. in length by 33 ft. wide by 12 ft. in depth. The 
process used is the Archbutt-Deeley system. e water 
to be treated is partly drawn from the town supply, and 
is in part cooling water. The precipitation tanks are 
each 24 ft. long by 18 ft. wide and 12 ft. deep. As ay 
stated, they are used alternately. They are provided wit 

a oe isch pipe, so that the softened water is 
always drawn off from the top level. 





In his fourth report to the London County Council on 
the bacterial treatment of sewage, [Mr. F. Clowes states 
as the result of prolonged experiments, that by suitable 


be | continuous and undisturbed sedimentation, raw sewage is 


deprived of matter tee would choke the filter beds, 
and the sludge which settles out is reduced largely in 
amount by bacterial action. In fact, during the first six 
months of the experiments 25.6 per cent. of it was thus 
destroyed, whilst later on this figure was raised to over 
50 per cent. The coke beds, after they have developed 
their full purifying power, have an average sewage 
capacity equal to 30 per cent. of the whole space, 
which has been filled with the coke. The capacity of the 
coke bed fluctuates slightly, but undergoes no permanent 
reduction. The beds do not choke, and. the purifica- 
tion steadily improves for some time. Coke of suitable 
ay does not disintegrate during use. The effluent 

oes not putrefy even in summer, and fish can breathe in it. 
The use of chemicals, he considers, is quite unnecessary 
where bacterial methods of treatment are adopted. 

The council of the Society of Engineers, London, has 
awarded the President’s Id Medal to Mr. Thomas 
Andrews, F.R.S., of Wortley, near Sheffield, for his re- 
search ‘‘On the Effect of tion on the Strength of 
Steel Rails.” A copy of this important paper, which is 
of considerable interest to sedivany ong eers, was recently 
published in full in ENGINEERING. r. Andrews has, for 
various chemical, metallurgical, physical, arid engineerin 
researches, previously been the recipient-of the Telf 
medal and three Telford premiums from the Institution 
of Civil Engineers ; and also of the Bessemer premium of 
the Society of Engineers ; on the latter occasion he 
the honour to receive a special letter from Sir Henry 
Bessemer. Mr. Thomas Andrews isa member of the 
council of the University College of Sheffield. It is 
pleasing to notice that not only is successful original re- 
search work conducted by the professors and advanced 
students in the several departments of this coll but 
that the members of the council, who are responsible for 
the management of the — affairs, are also each, in his 
own special line, practically in touch with the latest 
scientific work. is unit se pc of. purpose and 
work is a factor which we think will make for the perma- 
nent benefit of the University College of Sheffield. 








PERSONAL.—Messrs. W. F. Dennis and Co., announce 
that they have now moved their offices from 23, Billiter- 
street, to the Albert Buildings, 49, Queen Victoria-street, 
E.C.—The old-established engineering business carried on 
by Messrs. Carson and Toone, at Warminster, Wilts, 
since 1816, has been sold to Mr. John Harrison Turner, 
of Lewisham, and Mr. George Archibald Gray, of Clap- 
ham, who will in partnership carry on the business of 
‘Carson and Toone.” Mr. Henry Smith, of Basing- 
stoke, valued for all parties.—We are informed that 
Mr. Hervey Bathurst has disposed -of his interest in 
the Armaduct Improved Electric Conduit Company. 
The caer has moved into new offices at 5, St. 
Nicholas-buildings, Newcastle-on-Tyne, and at 6, Lud- 
gate-broadway, E.C 


We 





Gotp.—The effect of the gradual revival of the gold- 
mining industry in the Transvaal is ming increasingly 
- 5 ana the value of the gold received into the United 

ingdom in December last year having been 2,445,692/., 
as compared with 970,0977. in December, 1901, and 
1,204,3237. in December, 1900. The gold received from 
South Africa, British India, and Australasia figured in 
these totals for the following amounts :— 





Dec., 1902. | Dec., 1901. Dec., 1900. 


Colonial Group. 
NRE Eade £ 





British South Africa 1,504,840 | 286,303 23,737 
British India Xs 211,750 188,019 190,379 
Australasia .. 





527,728 | 341,216 454,209 





When we extend the comparison to the whole of 1902, 
we find that there has also been some.recovery in the 
aggregate gold imports for the year, the total values 
coming out at_21,629,049/., 20,715,628/.,-and 26,190,873/. 
respectively. In these totals South African, Indian, and 
Australasian gold attained the following importance :— 











Colonial Group. 1902. 1901. 1900. 
& £ & 
British South Africa 7,046,608 1,962,283 | 878,626 
British India s 8,212,843 | 6,946,334 | 3,778,331 
Australasia .. 6,462,349 


5,566,724 | 6,458,918 





While the progress made by the Transvaal mines during 
the last seven months has undoubtedly been substantial, 
it has scarcely realised the expectations which had been 
formed respecting it. It had been anticipated that the 
receipts of gold from South Africa would have attained 
an te of at least 10,000,000. in 1902, while it will 
be observed that the actual total reached did not exceed 
7,946,698. There can, however, be little doubt that 
there will be a considerable further progress in Transvaal 
gold-mining in 1903, and there is every probability that 
the value of the gold eg ny aay South Africa during 
the new year will not be less than 12,000,000. It will be 
observed that the value of the gold imported last year 
still fell considerably short of the corresponding total for 
1900; this was due to the fact that while gold of the 
value of 5,870,734/. was received from the United States 
in 1900, the receipts from the same quarter last year were 
only valued at 51,1607. The gold which reaches us from 
the United States is forwarded almost. entirely to adjust 
trade balances, and does not represent the general pro- 
gress of American gold-mining. 
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In spite of their success in America, Pelton wheels 
have not been much taken up in this country. Indeed, 
the conditions here are not specially favourable to this 
class of wheel, which shows to best advantage when 
running under high heads, though, in some experiments 
carried out in the laboratories of the University of 
California, a relatively high efficiency was obtained with 
a head as low as 8 ft. Of recent years the manufacture of 
this type of wheel has been taken up by Mr. P. Pitman, 
of 64, Stanley-road, Halifax, who is now making a 
speciality of such wheels to be run off hydraulic 
power mains, and claims that when thus used they 
are much cheaper both in first cost and running 
expenses than an electric motor. With water at 
700 lb. pressure, 1000 gallons will yield about 
16,000,000 ft.-lb., or approximately 6 kilowatt-hours. 
So that with electricity at 4d. a unit and water at 
2s. per 1000 gallons, the two motors would be on the 
same basis as regards cost, though in the matter of main- 
tenance the advantage should lie with the simpler 
hydraulic wheel. Of course, if water of higher pres- 
sure is available at the same cost, the cost of the power 
taken is reduced. The type of wheel made by Mr. 
Pitman is quite clearly shown in the annexed engrav- 
ings (Figs. 1, 2, and 3). The casing is of cast iron, and 
is drained at the bottom. The water supply is ad- 
mitted to the jet through the valve shown to the left. 
The wheel is mounted on a spindle running in bronze 
bushes, as shown. The buckets are a variant of the 
ordinary Pelton pattern, with the usual dividing 
wedge in the centre. Fig. 3 shows the relative position 
of the nozzle and the buckets, but the path of the water 
indicated is, perhaps, misleading, since the fact that 
the wheel is in movement alters to a very large degree 
the absolute path in space of the deflected water. 
The maker guarantees an efficiency of 75 per cent. 








LYNMOUTH ELECTRICITY WORKS. 

THE engineer who is dealing with the utilisation of 
water power for electrical supply is confronted with 
two independent variables, and the correct solution of 
the problem at hand is to be found under the con- 
ditions which these variables impose on the designer. 

If his water supply and load were constants, the 
problem would be solved by erecting machinery which 
at full gate and full load would show a maximum 
efficiency, and for partial gate and partial load he 
might neglect the usual falling off in the plant con- 
sidered as a whole. With few exceptions, possibly 
nowhere in England, can he find such ideal con- 
ditions, and it is only when a plant is composed of 
several entirely independent units of turbines and con- 
nected generators that he is enabled to keep each 
unit operating at full capacity, by allowing a sufficient, 


WATER-WHEEL. 
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and only sufficient, number of units to be in operation, 
so that each may be fully loaded for a given output 
from the station. 

The water powers of England have the disadvantage 
of being very uncertain in the supply from time to 
time. Small areas of watersheds, with little storage 
capacity, render the question a difficult one, and 
consequently the efficiency at part gate of turbines is 
an important consideration. 

An example of what may be done to make the 
most of a water-power may a seen at the Lynmouth 
Electricity Works, which has recently been over- 
hauled and equipped with very efticient machinery. 

The original plant, put down 14 years ago, consisted 
of a turbine on a horizontal shaft, coupled direct to two 
374-kilowatt Mordey alternators by means of flexible 
couplings. The power developed by this wheel, acting 
under a head of 94 ft., with 1000 at feet per minute, 
was only just sufficient to drive one of the alternators 
at full load. As the available power with this volume 
of water is about 178 horse-power, this showed a very 
low efficiency at full load on one 374-kilowatt alter- 
nator. A Pelton wheel was afterwards added, and 
was placed on the same shaft to assist the turbine. 
The combination proved to be unsatisfactory and in- 
efficient, and finally it was decided to replace the 
water-power plant by machinery which could utilise to 
the full the available supply of water. This was 
rendered more necessary owing to the increasing re- 
quirements for current. 

The energetic manager of the works, Mr. P. 
J. Kimmins, was advised by Mr. Alph. Steiger, 
M. Inst. C.E., to replace the turbine by another with 
horizontal shaft coupled direct to the two alternators ; 
and with the sanction of the directors of the company 
this advice was taken, and the results shown ally 
justified the step. The turbine which was installed 
(made by Messrs. Escher, Wyss and Co., of Zurich) is 
a central flow-wheel with outflow at one side, and 
under the head of 94 ft. operates at 650 revolutions 
per minute. The water is conducted away from the 
wheel through a cone-shaped suction tube, and the 
supply-pipe is 18 in. in diameter. In order to avoid 
costly alterations the speed of the shaft remains the 
same as before, and the two original alternators were 
kept in place. Fig. 1 shows a sectional elevation 
parallel to the shaft of the turbine. It is supported 
on a cast-iron box frame, which rests upon 12-in. [- 
joists embedded in the masonry. Fig. 2 shows the 
plotted results of careful tests made by Mr. Kimmins 
when the plant was in daily operation. It will be 
noticed that the efficiency of the turbine of 81.5 per 
cent. is almost constant from less than’ half-load to 
nearly full gate (the full load being taken at 60 
kilowatts, as both alternators are not operated up to 
their full capacity). The efficiency of the alternators 
is shown by the curve at the top of the diagram (Fig. 2), 
and the combined efficiency of the plant may be seen 
lotted below the curve showing the turbine efficiencies. 
Paw this latter curve it will be seen that the efficiency 
of the entire plant is well maintained during a wide 
range of load. 

The lowest curve on the diagram shows that the 
consumption of the turbine in cubic feet of water 
is almost proportional to the power developed, as 
would be expected from the almost constant efficiency 
at different gate openings. The curve is almost a 


where friction losses would have a large proportionate 
effect upon the output. 

The efficiencies at characteristic points of loading for 
the turbine alone are as follow :— 


per cent.. 
Full gate ... “ot e 
2 ee ‘a 81.5 
One-third gate ... _ 75 
One-fifth ,,  ... a 69 


The break in the curve at the output of 40 kilowatts 
is accounted for by the coupling on of the second 
alternator at this point, and the sudden drop in the 
curve of alternator’ efficiency is accounted for by the 
power taken to accelerate the second armature until 
the speed should be equal to that of the running 
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(7656.2) Output of Alternators Kilowatts. 
machine. Then, the switch being closed, the two 


machines would be thrown into parallel. The com- 
bined efficiency of the two machines in parallel is 
somewhat less than that of one, for the reason that 
both alternators were not fully loaded at any time. 

It is doubtful if any better results could be obtained 
than these with this water power. It is well known 
that reaction turbines, to which class this turbine 
belongs, give a very low efficiency usually at partial 
gate, so that it is especially interesting to see the 
mmr in this instance so small for light loads on the 
turbine. 








ANDINE Rattway.—The Buenos Ayres and Rosario 
Railway Company has offered the Argentine Government 


6,652, dols. for the Andine Railway, and it is con- 
sidered probable that the offer will be accepted. The 
6,652, dols is proposed to be paid—half in cash in 


three, nine, fifteen, and twenty-four months, and half in 








straight line, with the exception of the no-load end, 


Buenos Ayres and Rosario stock, 
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INDUSTRIAL NOTES. 

Tur conference of delegates of the Amalgamated 
Society of Railway Servants decided last week not to 
appeal in the Taff Vale case. Mr. Bell stated that the 
total cost of the litigation, inclusive of the claim for 
damages, would reach 50,0007. If the trade unions of 
the country desired that an appeal be entered, and the 
case carried to the House of Lords, they must share 
the responsibility and the costs. From the point of 
view of both capital and of labour, it seems a pity 
that the matter should rest where it is. If there a a 
doubt, only the House of Lords, as the final court of 
appeal, can settle it. Nevertheless, the House of Lords 
has decided that the judgment of Mr. Justice Farwell 
was sound, and it over-ruled the decision of the Court 
of Appeal on that issue, so that the responsibility and 
liability of the union hold good. The settlement of 
claims and costs, and their due proportions, are but 
details which can scarcely involve any legal principle 
of value to trade unions. With reference to the chal- 
lenge to the trade-union world to take up the case and 
share the costs, it appears that another question may 
arise, that of ‘‘maintenance.” No such question has ever 
yet arisen in labour litigation ; but the right to grant 
moneys from the funds for the purposes of an action 
at law, in which the particular union is not involved, 
may be raised at no distant date. It appears that a 
case is pending in the Courts which may affect the 
unions, though they are not parties in the action. 

The report of the general secretary to the conference 
raises many curious questions respecting the Taff Vale 
strike and the litigation to which it gave rise. It 
would appear that the action of Mr. Holmes was con- 
demned at the time, and that Mr. Bell disapproved of 
it. If so, why did the executive of the union find the 
money to pay the pickets and defend the action at law 
entered against the union? The report, though not so 
intended, justified the verdict of the jury given in De- 
cember last, and indirectly the judgment of Mr. Jus- 
tice Farwell. Mr. Bell complains of the irresponsibility 
of the men elected as the executive of his union ; but 
such men constitute the executives of all the trade 
unions of the country. If the members of the unions 
elect incompetent men, they must not complain if they 
are held responsible for all the consequences. In reality 
the main responsibility has always rested upon the 
chief executive officers of the union; the general secre- 
tary aiaamgg | in whose hands are most of the execu- 
tive power. Next to him the president of the council, 
who has almost joint responsibility, but not an equal 
share, as in most cases he is only paid for the special 
services he renders, whereas the general secretary is a 
fully-salaried officer of the union. If he sees the execu- 
tive, or other officials, going wrong and does not raise 
his voice against it, so that the bulk of the members 
shall learn the facts, he must be held equally, at least, 
responsible for the rest. A repudiation afterwards 
will not avail—ought not to avail. It is now more 
than two years and four months since the strike 
and events in connection with the Taff Vale dispute 
took place ; and it is only now that an authoritative 
condemnation of the acts which led to litigation is 
heard. It is a sad ending to a notable case. 





‘* Bigness” is one of the characteristics of the 
United States: its rivers for breadth and extent; its 
mountains for height and size ; its railroads for mile- 
age; its trusts for wealth. The same idea seems to 
dominate its labour conventions. That recently held 
at New Orleans was a huge assembly—too large, one 
would think, for conference and deliberation. The 
illustration of the gathering in the current month’s 
American Federationist denotes its proportions. It 
was the twenty-seventh annual convention, and was 
by far the largest yet held. Itis described as excellent 
in tone, comprehensive in scope, and generally of a 
high order of excellence. Questions of organisation, 
education, protective and a ney demands, and 
other matters were discussed; but its pre-eminent 
work is said to have been its effective and successful 
efforts to harmonise the conflicting elements in the 
labour movement. An attempt to turn the convention 
into a Socialist organisation was defeated by over 700 
votes, and yet the resolution was a comparatively 
mild one ; it was to ‘‘advise the working people to 
organise their economic and political power to secure 
for labour the full equivalent of its toil.” A year’s 
review of trade unionism in tne United States and 
Canada is given, which is said “‘to indicate the very 
notable growth and progress in all lines of trade union 
effort during the past twelve months.” In addition to 
the special reports by the national and international 
officers of the several unions, there are a vast number 
of local reports from the numerous centres by the 
organisers of the Federation. The entire number for 
the first month in the current year is full of matter of 
importance in the labour movement. Trade unionism 
in America to-day is quite a different thing from what 
it used to be under the dictatorship of ‘‘ the Knights 
of Labour.” 





for the current month states that the trade outlook is 
far from cheering. There was an increase of unem- 
ployed and of sick members on the funds. The total 
number on the funds was 3246—an increase of 247 
over the previous month. Of the total, 1480 were on 
donation benefit—increase, 162; on sick benefit, 545— 
increase, 84; on superannuation allowance, 1039—in- 
crease, 1 ; on dispute benefit, 13—decrease, 16 ; other 
unemployed, 169-—increase 16. The total cost amounted 
to 1071/. 12s. 8d. per week, or over 1s. 2d. per member 
per week, of which 7}d. was for donation, 4}d. for 
superannuation, and 24d. for sick benefit. The cash 
balance was 100,388/. 2s., showing an increase of 
175/. Os. 4d. on the previous month, but a decrease of 
6061. 11s. 2d. as compared witha year ago. The trade 
returns as to the state of employment are a little more 
satisfactory. In 10 places, with 1154 members, trade 
is described as very good ; last month only four such 
places, with 362 members, so described the state of 
trade. Again, in 18 places, with 1491 members, trade 
is described as good ; last month there were 13 such 
places, with 1118 members. But the full returns are 
scarcely so satisfactory as the above figures indicate. 
In 79 places, with 11,300 members, trade was from 
very good to dull; in the month previous there were 
78 such places, with 10,609 members; on the other 
hand, in 48 places, with 7987 members, trade was from 
very slack to very bad; the same description applied 
last month to 45 such places, with 7695 members. 
Nevertheless, the position is not very discouraging for 
the first month of the year. The general secretary has 
returned from his American’ tour in impaired health, 
owing to an attack of rheumatism, but he is on the 
road to recovery. Mr. Maddison states that his report 
is, first of all, due to Mr. Moseley, who organised the 
Commission ; then it will be published in the monthly 
report for the members. 

The monthly report of the Amalgamated Society of 
Carpenters and Fohievs states that the prospects of 
tends during the present year are not bright. Build- 
ing operations are suspended in many districts, and 

uctions in wages are taking place. A fair amount 
of joiners’ work is still in hand, but the federated em- 
loyers, it is said, require that men generally shall fall 
into line as regards reductions in wages. The union 
members have resolved to resist this, and the ship- 
joiners on the North-East Coast have been out on 
strike for ten weeks against. the proposed reduction. 
The council of the union suggests that the men shall 
reconsider their position as to resistance, and the ac- 
ceptance of.the terms agreed to by other sections of 
the shipbuilding trades. At Sunderland the Concilia- 
tion Board has decided against the men. The Hull 
district is also affected. On the Clyde notices of a 
reduction have been given, to take effect on the 2lst 
inst. It appears that the recent decisions in the Law 
Courts as to the liability of trade unions have led to 
claims from members; this may lead to serious litiga- 
tion and complications. The total number of members 
was 70,415; ofthese, 3026 were on unemployed benefit, 
1621 on sick benefit, and 1252 on superannuation 
allowance. 
from good to fair, or moderate generally, but in places 
quiet or unsettled. In Australia dull to bad, only in 
one district good. In South Africa bad generally. 
In Canada good to moderate ; New Zealand fair. The 
question of Parliamentary representation is causing 
some friction, as was inevitable. Those not nomi- 
nated as candidates think they ought to be. In fact, 
the majority would seem to think that anybody is 
good enough for a Labour candidate. The constitu- 
encies will not think so when the test comes. How- 
ever, the union candidates have been selected. 





The monthly circular of the Durham Miners’ Asso- 
ciation states that the total income for the year 1902 
amounted to 104,133/. 5s. 8d. Items: General con- 
tributions by members, 82,142/. 15s. 1d. ; relief fund, 
14,974/. 10s. 6d. ; interest, 6249/7. 16s. 7d. ; entrance- 
fees to sick fund, 756/. 3s. 6d. The expenditure was 
55,8791. 16s. 4d. The items were: Sick benefit, 
37,185. 14s. 1d. ; relief, 87777. Os. 9d. ; death benefit, 
4641l. ; breakage, 1039/. 1s. 4d. ; joint committee and 
urgency cases, 1035/. 2s. 6d. ; conciliation and federa- 
tion board, 543/. 15s. 8d. ; arbitrations, 786/. 18s. 1d. ; 
victimised members, 562/. 2s. 3d. ; compensation, 
362/. 9s. 5d. ; council meetings, 663/. 18s. 8d. ; execu- 
tive meetings, 282/. 13s. 7d. There were three reduc- 
tions in wages during the year—February 10, 1} per 
cent.; May 9, 24 per cent.; on August 7, 24 per 
cent. ; November 3, no change in wages. The Con- 
ciliation Board also settled the basis wages for the 
mechanics employed at the mines. It also settled the 
dispute as to coke men, supply of fire coal, and pay 
ment for work on Sundays and holidays. For the 
latter men are to have 25 per cent. in excess of the 
normal rates on other days. A summary of cases 
under the Compensation Act—1898-1902, five years— 
is also given. here were 419 cases of fatal accident ; 
the aggregate amount paid in the five years was 
54,539/. 18s. 10d. In the same period 118 cases were 


The report of the Friendly Society of Lronfouriders ; settled by the conitnittes, 219 at the colliery, 48 with- 


The state of trade in America has been good 





drawn, 91 by the medical referee, while 15 were com- 
muted. .The total membership of the association is 
73,283 full members, and 9611 half members; the net 
increase in the year was 1309, but in full member- 
ship it was over 3000 members. The falling off was 
in the number of half or boy members, which fell 
from 11,000 to 9611. 


Eviction scenes in connection with labour disputes 
are happily rare in this country, but such scenes have 
happened in days gone by. Those at Denaby, which 
took place last week, dislodged dbout 750 families, all 
of whom were still in quiet possession of their homes 
on Monday, January 5, but on the 10th were scattered 
throughout the district in such temporary shelters as 
could be found for them. It is stated that the 
evictions were carried out without resistance, and 
that the policemen whose duty it was to displace the 
families did their unpleasant work in such a way as 
to cause no complaint. It is impossible not to feel 
regret that such a step was necessary. The pluck, 
dogged resistance, and patient endurance of the men 
and their families are of the kind that British soldiers 
evince in battles and sieges, but without the glamour 
of war. As to the prudence of the struggle, that is 
quite another question. The strike originated in ‘a 
diapate about what is called ‘‘ bag-dirt,” in which 
only about fifty men were involved. Then some six 
months ago the other men struck, without notice, it is 
alleged, in sympathy with those then out. The matter 
was referred to three tribunals, all of which were 
adverse to the men, one being the Joint Committee of 
the Coalowners and the Yorkshire Miners’ Union. 
In spite of the adverse decisions the strike went on. 
The losses are estimated at 200,000/., of which 170,000/. 
were in wages, and from 25,000/. to 30,000/. in strike 

ay by the Miners’ Union. The latter is a subject of 
itigation, an injunction being applied for to restrain 
the union from paying 9s. per week to the strikers, 
The dispute has been a lamentable one. It would 
seem that some of the trade unions, or their members, 
are on the way to destroy those organisations by folly 
and wrongheaded action. 





In the Wolverhampton district the tone of the iron 
market on the eve of the quarterly meeting was better, 
and quotations for unmarked iron were distinctly firmer. 
Marked bars maintained the old rates, and offers for 
unmarked bars of merchant quality found no accept- 
ance at the minimum rates. Tube-stri suffered a 
reduction of 2s, 6d. per ton. Galvanised corrugated 
sheets were in good request and firm in price. Hoop 
and rod iron were in moderate request, and the steel 
trade showed more animation. The position of the 
engineering and allied trades cannot as yet be very 
accurately appraised, as the echo of the holidays has 
scarcely ied away. The same may be said of the 
hardware industries, but no serious decline is alleged 
to have taken place. 





In the Birmingham district the position was affected 
by the quarterly meeting. The attendance was fairly 
The business done was limited. Ironmasters 
complain that they cannot lower the price of the raw 
material owing to the cost of production ; merchants 
say that they cannot place orders with any margin of 
profit. No change was made in the rates for crude 
iron, but it is said that concessions were made to 
secure good orders. Marked bars maintained their 
full quoted rates, but unmarked bars yielded to pres- 
sure. Galvanised sheets were in good demand for 
export purposes, and black sheets were in better sale. 
Hoop and strip iron were in good inquiry, especially 
the latter. Foreign competition is said to less 
keen, as higher rates are asked for the material on 
the market. As regards the engineering and allied 
trades and the other iron, steel, and metal-using 
industries, it is too early in the year to gauge tho 
situation; but there is no evidence of any serious 
decline in trade as yet. In many branches the holi- 
days extended into last week, or the works were only 
partially occupied by the workpeople. 





The position of the engineering and allied trades in 
the Lancashire districts appears to have improved, 
although there has been as yet little actual change in the 
situation. In the locomotive branches a considerable 
amount of new work is coming forward—sufficient to 
keep the establishments well engaged during the pre- 
sent year. Stationary-engine builders are fairly well 
supplied with work, and increasing inquiries are re- 
ported in some branches of the machine-tool trades. 
The electrical engineering trades are getting busier, 
and there is every apy of considerable activity 
during the year. In the _ textile-machine-making 
branches the outlook appears to be more satisfactory, 
but no material improvement is as yet apparent ; in 
most centres there is still slackness of ak. General 
a still quiet in most districts, but the pro- 
spects are better. In the iron and steel trades there 
has been a steadier tone, but buying has not been on a 
large scale. Pig iron is in greater demand; and pro- 
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ducers are able to maintain their quotation rates. In 


the finished-iron branches business is still slow. 





The Sunderland branches of the Boilermakers and 
Iron Shipbuilders’ Union have carried a resolution 
against the proposed reduction in wages of 1s. 6d. per 
week on time rates, and 24 per cent. on piece rates, as 
being unnecessary. A deputation was appointed to 
interview the employers on the subject. 





The National Federation of Trades has succeeded in 
settling the strike of 1700 locksmiths in the Wolver- 
hampton and Willenhall districts of the Midlands. 
Ten weeks ago the men struck for an advance of 10 
per cent. This the employers refused. It is now 
agreed that the men shall return to work on the old 
rates, and that a permanent wages board be estab- 
lished, composed of an equal number of employers’ and 
workmen’s representatives, with an independent chair- 
man. Both parties have accepted the terms. 


The French Government have decided to establish 
an — hours’ day in all the naval arsenals and similar 
establishments. A decree has been issued to that 
effect, and it takes effect upon the 18th inst. The 
Minister of Marine states that the system has worked 
well at Toulon and Lorient, where it was introduced 
in November last. This is an outcome of the Mar- 
seilles strike. 





The strike of carmen and others on the Spanish rail- 
ways is growing more and more serious at Barcelona. 
Conflicts with the police and the military have been 
frequent, and it is said that petroleum has been poured 
over a section of the Northern Railway Company’s 
lines and premises, with the view of firing it. It is 
also stated that bombs have been discovered of the 
Orsini type. Much’ consternation prevails, but the 
Governor has given instructions to the Guarda Civil 
to be prepared for emergencies. 





The strike of miners in Somersetshire has been 
settled by a concession of 24 per cent. in wages for 
thirteen weeks. The men demanded an advance of 
5 per cent., but this was withdrawn. The settlement 
was effected by the Bristol Conciliation Board. 

The situation as regards the South Wales coal trade 
is still unsettled. Proposals and counter-proposals 
have been made, but up to the close of last week no 
decision was arrived at. The sliding-scale committee 
has ceased to exist, and the point now is—What shall 
be the wages basis for the Conciliation Board to go 
upon when such board is established ? 








SHIPBUILDING AND MARINE 
ENGINEERING IN 1902. 
(Continued from page 40.) 

Tue CLYDE. 


In 1901 the tonnage of the vessels launched on the 
Clyde exceeded all previous records, and a retrogres- 
sion was anticipated, but the past year’s returns show 
an increase which, although only equal to 24 per cent., 
is nevertheless very satisfactory. This feeling, how- 
ever, is modified by the fact that the present condition 
of the trade is anything but encouraging, with every 
prospect of a dull year ahead. It is true one or 
two firms are exceptionally well situated so far as 
wcrx in hand is concerned, but in the great majority of 
cases there are many vacant berths. The number of 
vessels reported to have been launched by the firms 
who have sent us returns is practicaily the same as last 

ear—312 as compared with 3ll—and these range 

rom a merchantman of about 10,000 tons gross register, 
and from three armoured cruisers of 9800 tons, to the 
smallest of craft, the list embracing almost every con- 
ceivable type of vessel. Over 50 firms have sent us 
returns, but nearly two-thirds of the total tonnage 
was produced by a dozen firms. The ten firms at the 
top of the list produced over 330,000 tons, which is in 
excess of the output of the sixteen firms on the Tyne, 
while six firms at the top exceeded the production of 
the thirteen firms on the Wear. 

The 312 vessels launched make up an aggregate of 
525,670 tons, which is 12,372 tons greater than in 
the previous year. The fact that as recently as 
1897 the total was as low as 341,817 tons shows the 
great activity of the past year, and suggests also the 
extent of the drop due to Sra periods of depres- 
sion. There is some consolation, however, in the fact 
that each lean year following upon a period of pros- 
perity has never fallen to the same low level as did 
its predecessor. Thus, in 1886 the lowest point 
was about 175,000 tons; in 1893 it was 280,000 tons ; 
and in 1897, 341,000 tons; so that, if the general 
trend is taken, the minimum drop now should be 
to 440,000 tons ; but it is never safe to predict without 
knowledge in advance. 

The Clyde returns always include a large variety of 
small craft, and the year under review is no excep- 
tion to the rule. Of vessels under 500 tons there were 
launélied 159; as compared with 157 in the previous 





ear, 174 in 1900, and 206 in 1899; many of these 
ts do not come within the scope of Lloyd’s returns, 
and the difference between our aggregate and that 


made up by this shipping registry is thus in great | 


nade explained. ucting those small vessels we 
ave 153 deep-sea-going ships, as compared with 154 
in 1901, 153 in 1900, and 142 in 1899. One steamer 
only reached 10,000 tons — none were of greater 
size; whereas in the previous year there were two 
larger Atlantic boats—over 11,000 tons—and two 
cruisers. Five other vessels built in 1902 were 
between 8000 and 10,000 tons, as compared with 
four in the previous year; and 16 were between 6000 
and 8000 tons, as compared with six in the previous 
year. There were thus 22 vessels over 6000 tons, as 
compared with 14 in 1901, 20 in 1900, and 17 in 1899. 
The increase is largely to be explained by the adop- 
tion of greater cargo-carriers for the trade with India 
and the East, a point to which we made reference in 
reviewing the general situation in our article on 
poge 10 ante. The largest liner built was the 

ellig Olaf, of about 10,000 tons, with twin-screw 
a constructed by Messrs. Alexander Stephen 
and Sons, Limited, Linthouse, Glasgow, for Copen- 
hagen. The next in point of size was the new 
Anchor liner Columbia, of 8292 tons and 11,850 horse- 
power, constructed by Messrs. Henderson for their 
Atlantic line service between Glasgow and New York. 
Messrs. Brown, of Clydebank, built the two other mer- 
chantmen of between 8000 and 10,000 tons. There 
were 15 vessels between 5000 and 6000 tons, as compared 
with ten, six, and seven in the three immediately pre- 
ceding years ; 18 between 4000 and 5000 tons, as com- 
pared with 23, 24, and 12, so that here there has been 
a considerable decrease. Between 3000 and 4000 tons 
there was also a decrease—18, as compared with 21, 
28, and 30; between 2000 and 3000 tons there were 
11, as compared with 20, 13, and 15; between 1000 
and 2000 tons there were 22, as against 34, 36, and 32; 
but between 500 and 1000 tons there was a very con- 
siderable increase, which makes up for the decrease in 
the other figures—47, as against 32, 26, and 29 in the 
three preceding years. 

We have again to record an increase in the number 
of merchant ships built with twin-screws ; the total on 
the Clyde for the past year having been 37, exclu- 
sive of the four warships; whereas in the previous 
year there were only 21 merchantmen and six war- 
ships. Nine side-paddle steamers were constructed 
as Fagen a with four, while there were six with 
stern-wheels as compared with four. The number of 
steam trawlers this year was 11, while two or three 
years ago a very much larger number was con- 
structed, but in 1901 only four were completed ; 
dredging craft included 17 vessels of about 13,000 tons, 
as compared with 23 vessels in 1902 and 30 vessels in 
1900. There were 17 sailing ships completed, as com- 
pared with five in 1901 and four in 1900, the total 
tonnage under this category being over 38,000, as 
compared with 14,355 tons in the preceding year. A 
dozen steam yachts were built, the most interesting, 
perhaps, being the turbine-driven vessel Emerald, 
of 694 tons and with turbines of 1500 horse-power, 
constructed for Sir Christopher Furness. As usual, a 
number of racing yachts were built—l4—about the 
same number as the previous year. The total sailing 
tonnage constructed was 42,161 tons—equal to 8 per 
cent. of the total; whereas last year it was only 
21,297 tons—equal to 4.15 per cent. of the total. 

The amount of work done for aoe, ot owners is 
about an average, the collective tonnage being 114,074 
tons—equal to 21.6 per cent. of the total. This 
compares with 98,157 tons and 19.1 per cent. in 1901, 
while in 1900 the exceptionally high rate of 32.5 per 
cent. was reached, although in 1899 the ratio was 
about 20 per cent. Germany is again amongst the 
largest clients, her total for the past year having 
been 19,674 tons, as compared with 10,779 tons in 
1901, and 21,725 in 1900. Denmark comes second 
with 12,118 tons, as compared with 10,000 tons in the 
previous year. Greece took several ships, totalling 
10,723 tons, but Spain seems to have deserted the 
Clyde for the North-East Coast, her tonnage for the 
past year having only been 2516 tons, as compared 
with 7655 and 10,131 tons in the previous years. 
There is also a large decrease in the Japanese tonnage, 
from 9370 tons in 1900 and 5615 tons in 1901 to 500 
tons in 1902. Of the other countries included in the 
Clyde list, Austria has taken 5359 tons, France 4295 
tons, Italy 3890 tons, Holland 2865 tons, Turkey 1430 
tons, China 1250 tons, Norway 1238 tons, Egypt 1199 
tons, Russia 761 tons, South America, 278 tons, and 
Portugal 40 tons, while the tonnage for the Colonies 
and India made up the very satisfactory aggregate 
of 43,967 tons. The remaining 971 tons have not been 
classified. 

The marine machinery constructed in the Clyde | 
district makes a higher aggregate than in any twelve | 
months since 1898, the total being 480,320 indicated 
horse-power, while the average of the three preceding 
years was only about 455,000; but in 1898, when 


merchant steamers constructed totalled 454,109 tons, 
excluding, of course, the 29,400 tons of warships built. 
The warship machinery totalled 59,000 indicated horse- 
power, and in the aggregate there is also included 
machinery for vessels built in other parts to the 
extent of 37,605 indicated horse-power, as compared 
with 34,325 indicated horse-power in the previous 
year. The power of machinery constructed for mer- 
chant steamers thus equals an average of 0.8 indicated 
| horse-power per ton of merchant steamers, as com- 

red with 0.6 in the previous year. This difference 
is explained by the greater number of ships built of 
moderately large size and intermediate s The 
aggregate horse-power for several years is given in 
the appended Table :— 


1897. 1898. 1899. 1900. 1901. 1902. 
All Scotland 409,645 541,930 514,229 494,671 473,960 532,586 
Clyde 375,215 501,490 459,627 457,136 441,045 480,320 


The Clyde total represents over 36 per cent. 
of the total indicated horse-power produced of the 
United Kingdom, as compared with 29} per cent. 
in 1901, 36 per cent. in 1900, 30 per cent. in 1899, 
35 per cent. in 1898, 36 per cent. in 1897, and 33 per 
cent. in 1896. In auxiliary machinery also the Clyde 
still takes the premier place, and some of the manu- 
factures—Napier’s windlass gear, Weir’s feed pumps, 
&c.—are very largely used in ships built on the 
Continent, as well as in England. 

The output of the principal engineering firms on 
the Clyde is recorded in Table XII., which also gives the 
corresponding figures for the three preceding years, 


TaBLE XII.—Production of Clyde Engineering Firms, 

















1902. | 1901. | 1900, | 1999, 
Name of Firm. a Reco a Brsicae) uci 
LHP. | LH.-P. | LHP. | LH.-P, 
Fairfield Company, Limited, 

Govan .. ry e ..| 45,750 | 57,000 | 37,180 | 51,650 
Denny and Co., Dumbarton ..| 41,920 | 30,650 | 31,700 | 35,700 
D. and W. Henderson and Co., | } 

Limited, Glasgow... ..| 85,309 | 18,450 | 20,500 12,700 
David Rowan and Co.. Glas- | 

See x ie ..| 31,500 | 19,280 | 27,000 | 29,600 
Scott and Co., Greenock ..| 81,100 | 15,010 | 23,130 | 13,950 
John Brown and Co., Limited, | | 

Clydebank... ee ..| 24,500 | 61,000 | 70,300 | 53,480 
London and Glasgow Company, | 

Limited. . ys as ..| 25,500 | 28,300 | 38,700 | 10,100 
Barclay, Curle, and Co., Limi- | 

ted, Glasgow .. mm ..| 25,250 | 11,900 | 9,900 | 14,098 
A. Stephen and Sons, Linthouse} 23,540 | 18,100 | 29,260 | 13,282 
Dunsmuir and Jackson, Govan*| 22,600 24,700 | 28,863 | 15,562 
W. Simons and Co., Limited, 

Renfrew <3 ‘Ki 12,545 | 9,205 | 12,375 9,705 
Ross and Duncan, Govan* 12,225 | 10,615 | 10,480 | 10,070 
A. and J. Inglis, Glasgow _—..| 12,170 | 7,150 | 6,350 | 11,200 
Rankin and Blackmore, Gree- 

nock* .. ce lie -+| 11,650 | 16,300 | 16,000 | 13,250 
Muir and Houston, Kinning 

Park* .. ae ae -.| 11,410 | 13,000 | 14,950 | 24,700 
Caird and Co.,Greenock __..| 10,000 | 9,300 | 25,0CO | 12,500 
J. G. Kincaid and Co., Gree-| | 

nock* .. - ae ..| 11,200 | 18,250 | 10,700 | 12,980 
Clyde Shipbuilding and Engi-| 

neering Company, Limited,| | 

Port Glasgow .. as ..| 9,550 | 10,600 1,400; — 
Fleming and Ferguson, Limi- } 

ted, Paisley .. es --| 9,200 | 6,100 | 8,450 | 7,700 
D. J. Dunlop and Co., Port 

Glasgow a “p .-| 6,700 | 4,100 | 8,900 5,820 
Bow, M’Lachlan, and Co., 

Paisley .. ay =: --| 6,485 6,100 8,950 | 9,550 
W. Beardmore and Co., Glas- 

gow ee bn “a ..| 5,900 | 15,500 6,150 | 18,500 
Hutson and Sons, Glasgow* ..| 5,670 | 4,050 | 12,500 | 10,600 
McKie and Baxter, Govan* ..| 5,640 | 4,400 | 3,960 7,825 
W. V. V. Lidgerwood, Coat- | | | 

bridge* .. is as --| 5,276 7,680 | 10,120 3,050 
Campbell and Calderwood, | | 

Paisley* ie 5 ..| 38,860 2,365 3,630 | 2,390 
Lobnitz and Co., Limited, Ren- 

eat aap ie Mia 3,660 | 6,150 | 7,050 | 8,380 
A. Rodger and Co., Govan 3,100 | 2,000 | 6,800 18,000 
Lees, Anderson, and Co.* 1,950; — bs 
Cochrane and Co., Annan. 500 | 1,200 1,232 |; — 
W. White and Son, Greenock* 850 1,010 593 —_ 
Fisher and Co., Paisley* --| 1,205 800 655 | 2,085 
Colin Houston and Co., Kin- 

ning Park* .. ee $s 385 750 aoa _ 
Alley and MacLellan, Glasgow 820 30 130 400 
Hanna Donald & Wilson, Paisley 195 — _ —_ 

u { 











* These firms do not build ships, 


The first place is this year taken by the Fairfield 
Company, with 45,750 indicated horse-power, which is 
only about an average of the three preceding years, 
and 12,000 horse-power less than in 1901. Meiers. 
Denny, of Dumbarton, however, have increased their 
total to above the average. Messrs. D. and W. Hen- 
derson and Co. come third this year with 35,300 indi- 
cated horse-power, which is almost double the total of 
the preceding year, and is very considerably above the 
average. This is due to the inclusion of the 11,850 
indicated horse-power machinery of the Anchor liner 
Columbia, and of two 6000 indicated horse-power ships 
for the Eastern trade. Messrs. D. Rowan and Co. 
include triple-expansion machinery for 15 ships, all 
built on the Clyde. Messrs. Scott and Co., Greenock, 
engined three ships, which they themselves built, and 





several torpedo-boat destroyers were included, the 
aggregate was 501;490 indieatéd horse-power. 





The | 


in addition supplied the machinery for the battleshi 
Prince of Wales, constructed at the Chatham Dockyard, 
and the engines for three ether vessels; And thus 
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their total is more than double that of last year, and 
8000 indicated horse-power higher than in 1900. 

As to the other firms on the list, reference need only 
be made here to those who have not themselves built 
the hulls. Messrs. Dunsmuir and Jackson completed 
eleven sets of triple-expansion machinery ranging up to 
4000 horse-power, all for vessels built on the Clyde. 
Messrs. Ross and Duncan have, as usual, a large 
number of relatively small machinery, the most power- 
ful set in 1902 having been of 900 indicated horse- 
power ; the 12,225 horse-power given as the aggregate 
is made up of 26 sets, five of which are of the triple- 
expansion type, while the others are compound. The 
total compares with 10,615 indicated horse-power in 
1901. All of the five sets of engines constructed by 
Messrs. Rankin and Blackmore were for ships built 
by Messrs. Russell and Co., of Greenock ; and al- 
though the total of 11,650 is somewhat less than in the 
three preceding years, it is satisfactory to note that 
the work on hand includes five sets of engines, aggre- 
gating 12,100 indicated horse-power. Messrs. Muir 
and Houston built the machinery for 16 vessels, all 
for new Clyde-built ships, with the exception of one 
vessel re-engined ; the sets range up to 2250 indicated 
horse-power, but the total is less than in precedin 
years. Six ships, engined by Messrs. J. G. Kincaic 
and Co., Greenock, were all built in that district ; the 
ate: though less than in 1901], is a fair average. 
Messrs. Hutson and Sons, Glasgow, engined a vessel 
built in Londonderry and three others constructed on 
the Clyde, with a total indicated horse-power of 5670. 
Messrs. A. Rodger and Co., Govan, while engining 
three steamers built by themselves at Port Glasgow, 
also equipped a small steamer built by Messrs. 
MacKie and Thomson, Govan; while the Clyde Ship- 
building and Engineering Company engined four 
of their own steamers and three built by other 
firms. Mr. W. V. V. Lidgerwood includes machinery 
for 13 trawlers, the engines being of 400 to 425 
indicated horse-power ; the hulls of five were built 
in Govan, and of eight by Messrs. Duthie at 
Aberdeen. Messrs. Campbell and Calderwood in- 
clude 22 sets, five of them for stern-wheel steamers, 
and five for side-paddle steamers. Messrs. MacKie 
and Baxter constructed 22 sets of machinery, with a 
total above the average, while the work on hand con- 
sists of five sets of 1875 indicated horse-power. Messrs. 
Fisher, of Paisley, engined five vessels. Messrs. Bab- 
cock and Wilcox, whose boiler works are at Renfrew, 
sent out marine boilers gone rey | 75,120 indicated 
horse-power, the great majority being for British 
warships, although 2270 were for merchant steamers. 

We come now to deal with the returns sent us by 
the several shipbuilders on the Clyde whose aggregates 
for the past four years are set out in Table XIII. The 
first firm on the list is Messrs. Russell and Co., of 
Port Glasgow, who built 15 vessels, one of them a 
four-masted sailing barque. The aggregate tonnage 
according to the honed of Trade measurement was 
55,585 tons, a total which places them fourth on the 
list of the United Kingdom. While well up to the 
average, it is 2800 tons less than in'the preceding year, 
when the firm for one yard attained the record output 
of 58,387 tons; but in former years, when the firm 
were owners of three yards in the Greenock and Port 
Glasgow district, they had even higher totals to their 


credit. The registered tonnage, including the shelter 
deck, works out to 61,793 tons, while including all 
erections the total is 64,311 tons. Of the vessels built 


by the firm, which range up to 5077 tons, nine 
were for British owners, three for Canada, and one 
each for Austria, Greece, and Holland. Messrs. Charles 
Connell and Co., Glasgow, include seven large liners, 
an 813-ton steamer and a 265-ton yacht, all for British 
owners, their total of 41,052 tons being higher than 
in eee g | years. 

Messrs. William Denny and Brothers, Dumbarton, 
have had, as usual, a large variety of work, much of it 
of considerable interest. Their 17 vessels include six 
liners ; the largest, of 6950 tons, was for the Austral- 
asian United Steam Navigation ner rg ; the two next, 
of over 6300 tons, were for the British India Company ; 
two others were for their old clients, the Union Com- 

vany of New Zealand ; and one for new clients, the 
Clan line. Of the turbine-driven steamer Queen Alex- 
andra, of 665 tons and 4000 horse-power, much has 
been written, while another notable vessel is the twin- 
screw steamer Scotia, of 172 tons, for the London 
and North-Western Railway Company’s Irish Sea 
service. If we exclude three barges and two paddle 
steamers, shipped abroad, the only single - screw 
steamers on the list of 17 is the Clan liner. The 
total tonnage of 40,329 tons is considerably above 
the average for previous years. Messrs. Henderson, 
who launched seven vessels, of 39,849 tons and 35,300 
indicated horse-power, built three Anchor liners, the 
Columbia, already referred to, the Olympia, of 5109 
tons, and the Circassia, of 6700 tons, the two last- 
named for the Eastern trade, for which also they 
built two 7600 twin-screw steamers for the China 
Mutual Company. Another of their vessels was a 
yacht of 236 tons and 500 horse-power for Baron 
William von Schroder, 


TaBLE XIII.—Production of Clude Shipbuilding Firms. 




















1902. 1901. 1900. 1899. 
Name of Firm. pa ces DE 
No.| Tons. } Tons. | Tons. | Tons. 
Russell and Co., Port 

Glasgow. . e° .-| 15 | 55,585 | 58,387 | 54,415 | 52,465 
C. Connell and Co., 

Scotstoun ies ..| 9 | 41,052 | 36,876 | 32,316 | 33,183 
W. Denny and Brothers, 

Dumbarton .. ..| 17 | 40,329 | 35,266 | 30,603 | 31,300 
D. and W. Henderson 

and Co., Ltd., Partick} 7 | 39,849 | 24,843*|] 29,045 | 156,323 
J. Brown and Co., Ltd., 

Clydebank an .-| 8 | 31,900 | 49,800 | 26,250 | 41,400 
Barclay, Curle, and Co., 

Limited, Whiteinch ..| 7 | 31,289 | 19,072 | 17,650 | 20,976 
Fairfield Company, Ltd., 

Govan .. * ..| 4 | 30,300 | 28,565 | 17,765 | 31,624 
A. Stephen and Sons, 

Linthouse ao ..| 6 | 27,826 | 21,906 | 34,555 | 20,530 
Napier and Miller, Ltd. 

Yoker .. 2 ..| 5 | 18,708 | 17,967 | 21,918 810 
A. McMillan and Son, ‘ 

Limited, Dumbarton..| 7 | 17,055 | 13,738 | 15,010 | 21,273 
R. Duncan and Co., Ltd., 

Port Glasgow .. .-| 4] 15,613 | 14,931 | 12,000 9,230 
Wm. Beardmore and Co., 

Govan ..... __..| 3 | 15,258 | 17,600¢| 6,250 | 14,700 
Scott and Co., Greenock} 3 | 13,894 | 13,974 | 29,970 | 20,544 
London and Glasgow 

Company, Limited, 

Glasgow Se ..| 2 | 48,835 | 17,652 | 4,700 | 10,905 
A. ger and Co., Port 

Glasgow. . - ..| 7 | 12,721 | 19,974 | 19,615 | 14,501 
Grangemouth and Gree- 

nock Co., Greenock ..| 5 | 12,404 | 12,696 4,910 5,870 
Caird and Co., Limited, 

Greenock ee .-| 2 | 11,024 | 13,387 | 22,714 | 14,036 
A. and J. Inglis, Glasgow} 4 | 10,875 | 12,204 7,451 | 13,080 
Wm. Hamilton and Co., 

Port Glasgow .. ..| 3] 9,941 | 18,272 | £8,482 | 25,865 
D. J. Dunlop and Co 

Port Glasgow .. ..| 3] 8,670 | 5,433 | 8,320 | 6,600 
W. Simons and Co., Ltd., 

Renfrew ae ..| 9] 8,050 8,650 | 15,700 | 12,000 
— Company, Ltd., 

Port Glasgow. . oi. © 1 O98 4,265 1,700 4,396 
Fleming and Ferguson, 

Limited, Paisley ..| 9] 6,400 | 5,400 | 3,300 | 4,400 
Murdoch and Murray, 

Port Glasgow .. -.| 5] 6,083 | 2,117 3,351 | 6,518 
J. Reid and Co., Ltd., 

Whiteinch a. .| 4] 5,951 2,217 4,296 | 3,464 
8S. KeKnight and Co., 

Limited, Ayr t .(-}] — 1,691 | 1,215 | 2,440 
Ailsa Co., Ltd., Troon ..| 8 | 5,919 | 5,004 5,340 | 6,139 
Mackie and Thomson,| 

Govan .. = ..| 14} 4,193 | 6,377 | 6,301 | 5,920 
Campbeltown Company, 

Campbletown .. ..| 2] 3,204 | 3,156 | 4,473 | 9,063 
Alley and  Maclellan, 

Glasgow. . ag ..| 18 | 3,157 | 2,491 1,105 | 2,553 
Bow, McLachlan, & Co., 

Limited, Paisley ..| 12] 2,951 | 2,208 | 2,602 1,241 
John Fullerton and Co. | 

Paisley ..| 8] 2,818 | 1,735 | 2,865 | 2,879 
Ritchie, Graham,» and 

Milne, Govan .. ..| 18 | 2,346 2,950 1,620 | 2,555 
Ardrossan Company, Ar- 

drossan .. sie cal: ek ae 761 920 280 
J. Shearer and Sons, 

Glasgow. . se --| 8] 1,462 966 266 964 
Lobnitz and Co., Ltd., 

Renfrew. . “a --| 10 | 1,240 | 5,406 | 8,100 | 7,062 
Scott and Sons, Bowling} 6 | 1,228 1,373 1,264 1,652 
G. Brown and Co., 

Greenock is ar ¢ 900 350 _ — 
Wm. Chalmers and Co., | 

Govan .. ne i | 850 776 410 1,560 
D. M. Cumming, Glas- 

gow es ne <a, 2 347 620 200 192 
W. Fife and Son, Fairlie} 8 290 230 63 100 
Irvine Company, Irvine 1 153 1,840 | 1,620 3,410 
Abercorn Company, Pais- | 

ley ~ ve a: S 83 — _ = 
Marshall and Co., Mary- | 

hill ve ide | 140 — | ee | = 
Cochrane andCo., Annan| 1 278 500 | 629 —_ 
R. McAlister and Son, 

Dumbarton... a ® 64 190 60 = 
J. and J. Hay, Kirkin- 

tilloch .. os ig) Ce 185 120 100 120 

















* Includes a dock caisson. 

t Includes additional tonnage due to lengthening of yacht. 

t This yard is now owned by the Ailsa Shipbuilding Company, 
Limited, Troon, and the tonnage built at Ayr is included in the 
Troon total. 


Messrs. John Brown and Co., Limited, Clydebank, 
built four twin-screw vessels, a single-screw yacht and 
three paddle steamers, with an aggregate tonnage of 
31,900 tons and 24,500 indicated horse-power. One 
of the twin-screw steamers was the Duke of Connaught 
for the Fleetwood service, the others were intermediate 
liners. Two of the paddle steamers were for the Clyde 

enger service—the Mars for the Glasgow and South- 
Western Company, and the Duke of Montrose for the 
Caledonian Company ; while the third paddle-boat was 
atug for the Admiralty. The single-screw steamer 
was a yacht—the Sheila—for Mr. W. A. Donaldson, of 
Cochno. The year’s output is below the average, but 
the company have a fair amount of work on hand, in- 
cluding the British battleship Hindustan, of 16,350 
tons. Messrs. Barclay, Curle, and Co., Limited, also 
built a tug for the Admiralty, and, in addition, three 
twin-screw and three single-screw ships, with an aggre- 
gate tonnage of 31,289 tons—three of the vessels being 
over 6000 tons. In addition to supplying the machinery 
for these seven vessels, they also refitted a Southampton 











and Isle of Wight excursion paddle steamer, the 


Queen, with engines of 1500 horse-power, bringing the 
total machinery output to 25,250 indicated horse- 
power. This is their largest total for many years. 

The Fairfield Company include in their list a 
County” cruiser, the Donegal; the Orient Company’s 
Australian liner the Orontes (see page 24 ante), and 
two Pacific liners, the Panama and Victoria, all twin- 
screw vessels, totalling 30,300 tons, which is about 
the average for several years. But, in addition, 
the company have done a very large amount of over- 
hauling and refitting work to naval and merchant 
ships ; amongst tho former being the first-class 
cruiser Diadem, the to o-boat destroyer Fairy, and 
the torpedo-gunboat Jason, the latter having new 
engines and boilers. The company have on hand the 
battleship Commonwealth, of 16,350 tons, which, it is 
expected, will be launched about midsummer, as well 
as a 25-knot scout and several merchant vessels. 
Messrs. Alexander Stephen and Sons, Limited, built 
the largest steamer launched on the Clyde—the Hellig 
Olav, of 10,000 tons—an Anchor liner, of 5353 tons ; 
two Elder Dempster liners, of about 3860 tons, and 
an Australian vessel; and these, with the turbine 
yacht already referred to, make up a total which is 
6000 tons higher than in 1901, but nearly 7000 tons 
less than in 1900. Messrs. Napier and Miller, Limited, 
Yoker, launched five vessels, ranging up to 5022 tons, 
all British owned—about an average output when 
compared with the two preceding years. rhe chief 
characteristic of the return by Messrs. A. Macmillan 
and Sons, Limited, of Dumbarton, is that the seven 
vessel included are all sailing ships—two for Italy, 
two for Germany, one for Spain, and two for Britain. 
Two of Messrs. R. Duncan and Co.’s steamers were 
for Andros, the other two being for British owners; 
the total of 15,613 tons is considerably over the output 
of the three preceding years. 

Messrs. William Beardmore and Co., Limited, who 
are making satisfactory progress with their new yard 
at Dalmuir, launched from the works at Govan, now 
occupied by them, the ‘County ” cruiser Berwick, a 
passenger steamer of 4496 tons, and a really magnificent 
steam yacht for Sir Donald Currie, of the Union-Castle 
line, making a.total of 15,258 tons. The company have 
on hand another armoured cruiser and some merchant 
work. Messrs. Scott and Co., Greenock, built three 
British steamers, totalling 13,894 tons—about the same 
as last year; but they have been very busy in their 
engine works, as already indicated. The London and 
Glasgow Company launched a ‘‘County ” class cruiser, 
the Cumberland, and a steamer for the East, the tonnage 
being about an average, and they have on hand another 
cruiser—the Roxburgh, of 10,700 tons displacement 
and 21,000 indicated horse-power. Messrs. A. Rodger 
and Co., Port Glasgow, include four sailing ships, 
ranging up to 3090 tons, and three steamers, up to 
1101 tons, all for British owners, the output being 
considerably under the average, and 7200 tons below 
the total of 1901. The Grangemouth and Greenock 
Company built at their Clyde works five steamers, of 
12,404 tons, in addition to those constructed on the 
Forth ; all, with the exception of one vessel of 2447 
tons, were for foreign owners.’ Messrs. Caird and 
Co., built two vessels, each of 5500 tons and 5000 
indicated horse-power, forthe Pacific Company. 

Messrs. A. and J. Inglis include two British India 
steamers, a Glasgow, Dublin, and Londonderry pas- 
senger-boat, anda high-speed twin-screw steamer for ser- 
vice on the coast of Australia in the vicinity of Sydney, 
the four vessels ‘aggregating 10,875 tons, and having 
machinery which nae, more than 1.1 horse-power 
per ton, while in addition they constructed new 
machinery of 1000 horse-power for the North British 
Company’s Clyde passenger steamer, the Lucy Ashton, 
the total machinery output being thus 12,170 indi- 
cated horse-power, so that the year’s work was very 
satisfactory in all respects. Messrs. William Hamilton 
and Co., of Port Glasgow, built a sailing ship and two 
moderate-sized steamers, one of the latter being for 
Melbourne. The total of 9941 tons is less than half the 
average of the three preceding years. Messrs. D. J. 
Dunlop and Co., of Port Glasgow, include a cable- 
laying steamer for the Pacific, a 6200-ton oil-carrying 
steamer for Germany, and a dock caisson for Calcutta, 
the total of 8670 tons being higher than any of the 
three preceding years, and 3200 tons more than in 
1901. Messrs. Simons and Co.’s output is below 
the average, and little more than half what it 
was in 1900. It includes two sand-pump hopper 
dredgers, one of 2500 tons and another of 1300 tons, four 
other dredgers, and three hopper barges. Their only 
foreign vessel was a 500-ton dredger for Japan, the 
others being for Britain or the Colonies. Besides 
these, a a quantity of dredging machinery and 
sand-pump plant was sent abroad during the year. 

The Clyde Shipbuilding Company have this year 
the distinction of including a cruiser of 589 tons for 
Egypt, and, in addition, they built a 3626 -ton 
steamer, one of 2020 tons, and a third of 548 tons, 
their total output being the largest that this young 
firm has yet reached. Messrs. Fleming and Ferguson, 
Limited, of Paisley, have also improved their average, 
having built a 1000-ton cable steamer, a dredger, 
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a tug, a twin-screw steamer, and several barges, 
totalling 6400 tons. Messrs. Murdoch and Murray, 
Port Glasgow, include an Austrian, a Norwegian, 
and a New Zealand ship, along with two British 
vessels ; but the work on hand only represents a 
twentieth part of the total of the past year. Two 
barques, a paddle steamer, and a twin-screw steamer 
for Archangel, represent the year’s work of Messrs. 
John Reid and Co., the total of 5951 tons being much 
larger than in the preceding three years. The Ailsa 
Shipbuilding Company, Limited, having succeeded so 
walt at Troon, have taken over the yard at Ayr 
formerly run by Messrs. McKnight and Co., and the 
output of the two establishments includes a steam 
yacht, six steam vessels ranging up to 1139 tons, and 
a barque, the total of 5919 tons comparing with 
6695 tons for the two yards in the previous year. 
Messrs. Mackie and Thomson, Govan, built 14 vessels, 
most of them being fishing eraft of the trawler type ; 
the tonnage is only about two-thirds the average of 
the three preceding years. 

Two steamers, one for Norway and the other for 
London, were launched by the Campbeltown Company, 
and were fitted with their machinery by Messrs. 
Hutson, of Glasgow ; the total of 3204 tons, while about 
the same as last year, compares with 9063 tons in the 
year of greatest activity by this company—1899. Messrs. 
Alley and Maclellan’s tonnage is made up of three 

ontoons and a launch for Egypt, twelve barges for 

ritish or Colonial owners, a stern-wheeler, and a Chinese 
ship of 1250 tons ; the firm have on hand nine vessels of 
1068 tons. Messrs. Bow, McLachlan, and Co., Paisley, 
built several boats for use in the dockyards, three 
small screw steamers and several barges, the total 
being considerably above the average; they have on 
hand steamers. of 2440 tons, and engines of 6900 indi- 
cated horse-power. Messrs. J. Fullerton and Co., of 
Paisley, include eight small steamers ranging up to 
592 tons, the output being over the average. The 
largest of Messrs. Ritchie, Graham, and Milne’s 
boats were two paddle steamers for abroad ; the firm 
also include five stern-wheelers, a tug-boat, and several 
barges ; the total being 600 tons more than in the 
previous _ but about equal to the average of 
the preceding five years. Of the 2346 tons launched, 
only a 70-ton barge was for British owners, the re- 
mainder being for abroad. With the exception of a 
548-ton vessel for France, all of the 2167 tons included 
in the Ardrossan Company’s return were for British 
owners ; a small sailing yacht was of wood, the others 
being steel screw steamers. 

Messrs. Shearer and Sons, Limited, who are con- 
structing new works with a large graving dock at 
Yoker, launched two coasting steamers and a tender 
for the Pacific Company, the total of 1462 tons being 
500 tons more than in the previous year, and consider- 
ably above the average. Messrs. Lobnitz and Co., 
Renfrew, the other noted firm of dredger-builders, 
include one bucket dredger, a yacht, five tugs, anda 
steam launch, with other miscellaneous craft, the 
year’s total, as far as tonnage is concerned, being con- 
siderably below the average, while their engine power 
is only about half that of the three preceding years. 
The six vessels launched by Messrs. Scott and Sons, 
Bowling, ranged up to 555 tons, and were mostly for 
the coasting trade, while on hand they have steamers 
totalling 1300 tons, equal to the production of each of 
the past three years. Messrs. G. Brown and Co., a com- 
paratively new firm, completed seven vessels, including 
three tugs, ‘two small steamers, and two launches ; 
they have on hand a. steel yacht for Sir J. D. Pender, 
and two or three small steamers. Messrs. William 
Chalmers and Co., Govan; constructed six small vessels, 
including a steam yacht and a tug, the total being 
about the average... Of the other firms on the list, it 
may be said that Mesérs.‘Fife’s boats were all noted 
racing yachts; the Irvine Company’s steamer was a 
tug, and Messrs. Cochrane’s vessel was a twin-screw 
steamer for Valparaiso. 


OruerR Scotcu Districts. 


The work done in 1902 on the East Coast of Scot- 
land exceeds by 7200 tons the output of 1901, and by 
1200 tons that of 1900 ; and although it is scarcely the 
highest reached in the district, it is nevertheless very 
satisfactory. The total includes 20.6 per cent. of 
foreign tonnage—10,291 tons, as compared with 16,920 
tons in the previous year ; the Colonies took fully one- 
half of this—5356 tons, as compared with 4594 tons in 
the previous year; the other foreign ships being one 
each for Spain, Holland, and France, of 1537 tons, 3200 
tons and 198 tons respectively. Of the 92 vessels built 71 
were small craft, mostly fishing yawls and trawlers, 
while there were three steamers between 500 and 1000 
tons, twelve between 1000 and 2000, four between 2000 
and 3000, one between 3000 and 4000, and one between 
4000 and 5000 tons. In Table XIV. we give a list 
of the firms, with the productions of tonnage and 
engine power for the past three years. The Forth 
production is nearly 2600 tons less than in the previous 

ear, but the horse-power of the machinery produced 
is nearly 10,000 indicated horse-power greater. The 
Dundee tonnage is 3800 tons, and the horse-power is 





TABLE XIV.—Shipbuilding on the East Coast of Scotland. 














| 1902. | 1901. | 1900. 
Name of Firm. l | | 
| wo. Tons. | LH.-P.| Tons. | Tons. 
Forth. | 
Grangemouth Company, | | | 
Grangemouth .. .-| 4] 61384) — 9,124 6,760 
Ramage and Ferguson,) | 
Leith .. na | 5 | 4,912 | 4,860 | 4,319 9,017 
Scott and Kinghorn (Ltd)| 3 | 643 1,150} — — 
J. Weatherhead, Eye-| | 
i I Bie 570 | — | 699 610 
HawthornsandCo.,Leith, 6! 1,071 | 2,480 | 496 806 
J. Miller, St. Monance ../ 13 600; — | 195 | 555 
J. Cran and Co., Leith... —{ — | 2,018 608t | 1495t 
Menzies and Co., Leith —|; — | 580 | 750 — 
8.&H.Morton&Co.,Leith) — | — 1 | = = 
Tay. | | | 
Caledon Company ..| 7 | 10,400 | 8,850 | 11,743 | 11,632 
Gourlay BrothersandCo, 6 8,911 | 14,550 | 6,860 | 6,840 
Dundee Company 4 3,209 | — | 1,215 3,167 
Montrose Company 12 | 1,734 _ 640 | — 
Cooper and Greig —| — | 5,400 | 4,040¢| 2,880t 
Aberdeen. | | | | 
Hall, Russell, and Co. ..!| 8 | 9,055 | 7,100 | 3,296 | 4,204 
J. Duthie, Sons, and Co. 9! 1,919) — 1,859 | 3,102 
A. Hall and Co. .. .-| 8] 1,457 | 3,010 | 1,280 | 1,075 
Ciyne, Mitchell andCo..|—! — | ‘ves | — zt 





* Nominal horse-power. t Indicated horse-power, not tons. 


8400, greater than in 1902, while on the Dee the 
tonnage has about doubled to 12,431 tons, and the 
horse-power is 2200 indicated horse-power more. 

On the Forth the Grangemouth Company top the 
list with four vessels, of 5134 tons, one of which, of 
1537 tons, was for Spain. In former years the ma- 
chinery for the ships built by this company usually 
came from the Clyde, but this year they have been 
supplied in three cases by Messrs. Cooper and Gregg, 
of Dundee, and in the fourth case by Messrs. Morton, 
of Leith, a fact which partly accounts for the increase 
in machinery power in these districts. Messrs. Ramage 
and Ferguson, who have an output slightly greater 
than last year, built two yachts and three steamers, 
the largest, of 2012 tons, being for China. Messrs. 
Hawthorns and Company, Leith, built a tug-boat, a 
yacht, three small steamers, and a barge; the first- 
named was for Port Elizabeth, the others were for 
British owners. Messrs. Scott, of Kinghorn, built two 
trawlers and a small steamer. The vessels built by 
Mr. Millar and Mr. Weatherhead were fishing boats. 
Messrs. Cran, of Leith, supplied the machinery for 
three of the Dundee Company’s vessels, and built other 
machinery totalling 2010 indicated horse-power. 
Messrs. Morton’s machinery included two sets, while 
Messrs. Menzies constructed two sets of machinery 
for Ardrossan boats built on the Clyde, and two sets 
for Rangoon. 

At Dundee the Caledon Company built vessels 
ranging up to 2900 tons, the total of 10,400 tons being 
1343 tons greater than in the previous year. All the 
vessels, with the exception of one for Melbourne, were 
for British owners. Two of Messrs. Gourlay’s steamers 
were for Rotterdam, a third for Melbourne, two for 
the Great Eastern Company’s Harwich service, and 
the sixth, a small vessel, for Kirkcaldy. The total of 
8911 tons is over 2000 tons greater than in the pre- 
vious year. The Dundee Company built a four- 
masted barque, two small tug-boats for Liverpool, and 
a small steamer for local owners, the total of 3209 tons 
comparing with 1215 tons in the previous year. The 
Montrose Company built ten barges and two small 
steamers. 

The Aberdeen work includes two large steamers— 
one of 4293 tons and the other of 3576 tons—a small 
boat of 366 tons, a twin-screw steamer of 216 tons, and 
21 boats for fishing service, most of them trawlers. It 
will be noted from our Table that Messrs. Hall, 
Russell, and Co.’s output is nearly three times that of 
the preceding year ; while those of Messrs. Duthie and 
Messrs. A. Hall and Co. are slightly higher. 


(To be continued.) 








AMERICAN RAILROAD SpEEDS.—The Pennsylvania Rail- 
road Company reports-a run of the New York and 
Chicago special from Crestline, Ohio, to Fort Wayne, a 
distance of 131 miles, in 123 minutes, including four 
stoppages. The Lake Shore and Michigan Southern 
Railroad Company also reports a run of its Twentieth 
Century, Limited, from Toledo to Elkheart, a distance 
of 134 miles, in 127 minutes; part of this latter run was 
made in a dense fog. 


CANADIAN T1mMBER.—The Ontario Department of Crown 
Lands has made an estimate of the probable cut of pine 
saw-logs and square timber during the present season on 
territory held under timber license from the Crown. The 
Department figures out the cut at 884,500,000 ft., board 
measure. In addition to this quantity, there will be a 
large number of railway ties, probably 1,500,000, taken 
out, as well as telegraph poles and pres Kew) 2 hardwood, 
&c., and a Prodi m0 5 cut of hemlock and hard woods, 
the last mentioned for fuel and charcoal purposes, as well 
as for use in furniture-making, &c. The quantity of pine 
cut during the winter of 1900-01, under the authority of 
timber license, was 658,000,000 ft., and during last winter 
850,000,000 ft. 








ELECTRIC POWER IN IRON AND STEEL 
WORKS. 


The Application of Electric Power in the Iron and 
Steel Industries.* 
By D. Sexsy- Breas (Newcastle-on-Tyne). 
(Concluded from page 489 of vol. leaiv.) 
Cost oF PRODUCTION. 

The author has frequently been asked another very 
obvious and reasonable question—viz., What is the cost 
of production should we adopt an electric plant in our 
works? In answer to this the author has drawn upon a 
number of cases of different kinds and in different parts 
of the country, showing the rate at which the works 
owner can generate his own electricity. These figures 
are taken from actual examples of every-day working, and 
are not in any way test figures taken for the purpose of 
this paper. Taking these figures as a basis, it is an easy 
matter for a works owner, once having ascertained the 
total horse-power which will be involved in the driving 
and lighting of the entire works, to see for himself at 
what expenditure per annum he can run his works upon 
the new system. 


Cost oF ELECTRICITY DELIVERED ON SWITCHBOARD. 


Test of 1394 Hours, November 17 to 23, 1901, Britannia 
Works. 





Mean current (amp.) ... 3,464 
re prccmccieny ner «i 125 
»» power (watts) 433,000 
», electric horse-power 580.42 
Board of Trade units ... nia 60,403 
Weight of steam per B.T.U..... 27.52 Ib. 
eS coal i oe 3.04 ,, 
Cost per B.T.U. Cost per Week, 
le ee F 
Coal—3.04 lb. at 11s. 6d.perton 0.187 47 4 0 
Water—27.52 lb. at 34d. per 
1000 gallons ... aes .. 0,00963 28 6 
Stores ee 0.00995 210 0 
Wages _... 0.06625 1613 3 
Repairs* ... aa 0.0159 400 
Superintendence 0.01192 3.0 0 
Net cost per B.T.U. .... 0.30065 7515 9 
Interest and depreciation on 
15,002. at 10 per cent. per 
annum .. re 0.099d. per unit 


* Includes labour of keeping 134 arc lamps in repair. 
Cost per E.H.-P per Hour. 


d. 

Coal—2.27 Ib. at 11s. 6d. per ton ; 0.1395 
Water—20.53 Ib. at 34d. per 1000 gals. 0.00718 
Stores ae wag ae ae ais 0.0074 
Wages 0.0494 
Repairs... ed t ies ea 0.01185 
Superintendence... Soe ea Zo 0.0089 

0.22423 


Mean indicated horse-power at 75 per cent. efficiency, 
773.. Coal per indicated horse-power, 1.7051b. Water 
per indicated horse-power, 15.4 lb. 

The author is indebted to Messrs. Richardsons, West- 
garth, and Co., Limited, West Hartlepool, for the 
following information on the subject of the economy 
effected by the introduction of electric driving into their 
works The following is a rough summary of the changes 
which have been effected :— 

These works were. formerly driven by about thirteen 
small and uneconomical steam engines scattered about in 
different places, the maximum aggregated indicated horse- 
power of which would approximately be, say, 300 to 400. 

Steam for these engines was furnished by a battery of 
twelve boilers, and the coal consumption for the driving 
of the works was approximately 100 tons of coal per week, 

Five years ago the driving arrangement of the works 
was remodelled by. the substitution of electric motors for 
the various engines—a power-house being built in a cen- 
tral position, and equipped with two boilers each 15 ft. 
by 10 ft., two dynamos each of about 400 indicated horse- 
power, and one small machine of about 120 horse-power. 

The tools throughout the works are now giving an out- 
put at least of 30 per cent. in excess of what it used to be, 
and 50 to 60 tons of coal per week are burnt in the gene- 
rating station boilers. 

The above facts speak for themselves with regard to the 
economies which have been brought about by the intro- 
duction of electric driving into the works. 

The machinery Pention $er was constructed by Messrs. 
Brown, Boveri, and Co., and is of the three-phase alter- 
nating-current type. 

The cost of renewal and repairs over the period during 
which the machinery has been running (five years) has 
been extremely small, certainly not 1 per cent. of the 
value of the installation. 

The managing director of a large engine works in- 
formed the author that they are now running their works 
on. 7} tons of coal per day, and are employing 800 men. 

Their works consist of four distinct yards, all yards are 
driven from one central station, and in the old method a 
boiler would have to be placed in each department or else 
long lines of wasteful steam pipe. 

_ Their cost of production, including interest and depre- 
ciation on capital, is 0.46d. per unit. 

At a shipyard on the North-East Coast, using only 112 
horse-power, the cost of production of electricity has 
been found to be only 0.6d. per electrical horse-power per 
pose this figure including all charges, interest, and depre- 
ciation. 


* Paper read before the Iron and Steel Institute. 
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At another shipyard on the North-East Coast the saving 


effected by the substitution of electricity for steam 
driving shows a gain of 434 per cent. per £ wages 
paid by the adoption of electric power. e figures are 


as follow :— 
Cost or Power PER £ WaceEs Par. 


Coal and Gas. Electricity. | 
May 2, 1893, to April 24, April 30, 1900, to April 30, 
1894. 1901. 
Wages . 64,8851. Wages ... ... 126,7001. 
Cost of power 2,337/. Cost of power 2,5782. 


= 8.66d. per £ wages = 4.88d. per £ wages 
paid. paid. 
Taking the case of another shipyard which was pre- 
viously driven by gas engines, the author has received the 
following particulars :—‘‘ We have no hesitation in saying 








ally is now greater than those which were formerly driven 


by steam, and consequently the reduction may be even 
greater than the percentage I mention above.” 

In a letter the author has received from Colonel R. E. 
Crompton, he states :— : 

**In our own works, which are ona somewhat extended 
scale, the substitution of electric driving for the old 
shafting system has approximately halved our bill for 
power ; in fact, the whole of the driving of the works 
and tools for about 1300 men is practically supplied by one 
120-kilowatt set fully loaded, and it is only when we are 
testing that we have to run two sets of this size, whereas 
by the old system we should have had to run two 200 
horse-power engines continuously.” 

Another very interesting case, although not in full 
operation as yet, but one which shows conclusively the 
enormous advantages to be derived in driving works from 


MOTOR TESTS. 


MACHINERY TESTS. 


In his papers before the Iron and Steel Institute, 
Cleveland Engineers, and Manchester Society of Engi- 
neers, the author gave a short table of powers absorbed 
by various classes of machinery. This was enero at 
the time of writing the papers, somewhat scanty and in- 
complete. He now, therefore, places at the disposal of 
the Institute an entirely new and complete schedule of 
tests, which have been carefully and accurately obtained 
by members of his staff during the past few months, and 
he trusts that engineers and managers of works may find 
these figures of some practical service and guide to them 
in deciding upon the horse-power of motors to be adopted 
for the driving of various classes of machinery. The list 
will be found to embrace the greater part of those tools 
usually found in all engineering establishments. 


















































Size of Motor 














Work Doxe. rece era E.H.-P. 
: _* sa i. H.-P. Absor y Motor Absorbed Recom- 
DESIGNATION OF MACHINE. ; —— : with Machine Running Light. with mended. REMARKS. 
Maximum. Average. Load on B.H.-P. 3 
| ? f Cut .05 in. thick on 1-in. plate 4 ft. long at time of 

Large plate-edge planer .. ..| 85 ft. by 1 in. yin. or lin. plate 14.75 24.5 30 test. This machine took 29.5 horse-power to re- 

rge } I | a } \ pond , 
| aa : 

Small plate-edge planer .. .-| 15 ft. by Z in. § in. to 3 in. plate : | 6.33 20.1 25 { | —s d-in. plate 22 in. long. 21 horse-power to re- 
| : ‘ ; 1) 4.5 6.1 10 in. by }-in. plate. 

a , . {| 4 ft. Gin. by 4 ft. 6 in. | 10in, by 4 in. to 15 in.| 16.1 bs Plate 4 ft. square by 1, in. thick. 

Plate-straightening rolls : if 1 i 

jate-straig g U| by 1 in. by 7 in. | | 14 15 { Same plate on slow This machine took 19.1 
E.H.-P. to reverse. 
; ; ; | Cutting 12 in. by 34in. by }in. channel. Saw fitted 

Cold saw 16 in. by 6 in. girder . | About 12 in. by Gin. . 1.45 2.6 7 ae friction gear for feed, which prevents a heavy 

| | 6.0 10 j-in. hole, 8-in, plate. 25 to minute. 
' 95 > q.j g p | - ii ° | = q 5 al .j H 

Punch shears and angle cutter { thin, seg rat ogg 3-in, hole, }-in. plate. .' 3.85 "y 4 “ Mert in tea Fong reggae 
| | 4.9 Fe Cutting 3 in. by 3 in. by 2 in. angles. 

Large ending machine .. ..| Knives 22}in. long ..| 1.88 15.42 | 15 Ending 20 in. by 7} in. girder, }-in. web, 1-in. flange. 

Straightener and angle cutter ..| Angles and small bars.. 1.53 { 11.55 | 10 Cutting 3}in. by “ by fin. cmv (mometary load). 

, | 6.15 = Straightening 6 in. by 6 in. angle piece. 

Shafting driving six radial drills | 1-in. holes ba ..| Zin. sess piunied --| 3.7 7.5 | 8 All six drills at work. }-in. se a girder steel. 

Large straightener .. . ..| 20 in. by 7} in. girders | 12 in. by 6 in. girders ../ 3.96 6.9 8 Straightening 20 in. by 7} in. girder. 
| if 8.05 maxi- i} 8 j| 4 in. by 4 in. notches in flanges of 8 in. by 4 in. 

Milling-tool notching machine . .| 2.42 ; Sy -wecchonread \) girders. 
| | | iia } Two notches cut at once. 

Joggling machine .. .| 1}-in. plate oe ..| j-in. plate + 9.85 | { 16 | \ | 

Scarphing winch 2 tons at 40 ft. per min.| “ = | 5.65 1 121 J | Joggling }4-in. plate. 

| 10.75 | 
| 
| ’ | 21 E.H.-P. | 40-48 50 No. 1 shaft drives about 70 machines. 
{ Driving lathes, nib-| Slotting machines, } | | 

shafting | »s,machines,| drills, milling | 23 E.H.-P., 2 . ; : 

Shafting \ — planes, machines, tr ae sien | = ya ae; Peet \ 40-50 50 No. 2 shaft drives about 40 machines on first motor. 
| 2nd motor 24 E.H.-P. | 42-50 50 { ert bd =~ drives about 25° machines, slots, and 

| | f | Seven grindstones varying from 5 ft. to 10 ft. in dia- 

Grindstones .. ~ 20.5 E.H.-P. | 53-55 60 meter ; each has fast and loose belt, also one Tusca 
| | \ _—_— machine on ~— iets os 

oon : ae rope-driven cranes. vo 80-ton cranes ; one 15- 

Cranes | { Driv ag "Res doing no work, “| \ 48 50 \ ton ceame : two 10-ton cranes ; all cranes on nearly 
| yatiegs full load at once. 

Cold rolls (locomotive work) {| Hates s0 ft by 4f6-6im.) \ a in. plates { Diving commtenietis eatinies, = 9 | a | arenes ee 8 oe yap 4 tt _~ by 14 in, 
5 : | | Machine is driven by cross and og belts, and has 
| four top rolls and three under rolls. 
| : : | { During a week this motor was not seen to rise above 

Joiners’ shop machines .. soll Driving shafting, 5.5 E.H.-P. 10 20 10 H.-P. When busy it absorbs about 17 to 18 E.H.-P. 
| Pee \ It drives twelve tools, including two circular saws. 
: ‘ving co T's fF which 2 Pi A ° : 
Vertical shipyard drills and coun-| 1}-in. oe and 1j-in. | vn on De ous csaap tote : }- \ 75 ~ { l-in. hole er 1}-in. countersink; two machines 
tersinks ~ = --| countersinks | & 0% ii: J os doing 280 holes in 8 minutes. 
E.H.-P. | 
Punchand shears... {/ Abi hole in in a. eee ee: : See 
Ditto f ia oi | 2.75 E.H.-P. 3.5 12 §-in. holes, }-in. plate, 34 strokes per minute. 
\ »” * | és 11 ‘ Shearing }-in. plate, 11 ft. per minute. 
| | f ae a a — motor, — a tramway controller ; 
in : a , A jae .H. ‘ J t drives direct to machine, and motor is reversed 
Mangle rolls .. + = 1}-in. plates Zin. by gin. | 4.5 E.H.-P. 13.5 15 when mangling. This arrangement has given most 
Wood-Working Tools. ' | | excellent results. 

Hatch-boring machine 1-in. holes §-in. holes 2.05 E.H.-P 3 3.5 Boring §-in. hole in hatch 22 in. broad in 2 minutes. 

Wood-planing machine | | 4.4 E.H.-P. 8.8 | 8 { yy re hang off plank 10 in. broad by 17 ft. long in 

Wood-planing machine (heavy). | | | 4.5 E.H.-P. 16 16 }-in. off plank 7in. broad by 13 ft. 6 in. in 30 seconds. 

32-in. circularsaw.. — .. --| on ate a 0.9 E.H.-P. 14.8 15 Cutting 3 in. teak hand-fed, 14 ft. long, in 20 seconds. 

eas of shearing ma- =e ine aaa i \ General scrap \ 2 E.H.-P. 99 30 { pening about 35° pieces 11 in. by 14 in. section in 
: 9; s a eoten 2 3 i | F “nis . at * 
Punching machine... {] i diameter holeein |” Abin, toles in SEHD, yas | an {| Pama 18 hale meet dei met, 
{ 26-ft. rolls to bend ve | f Bending plates 20 ft. by 4 ft. by } ‘in. (load at 
Large shipyard rolls iver te ted g-in. and }-in. plates 8 E.H.-P. 26 30 reverse 26 E.H.-P.). Rolls driven by cross and open 
) 1}-in. plates J \ belin 

18-in. dock pump .. ; 74 70 Pump discharges about 500,000 gallons per hour. 

5-in. dock pump +} mn os | ll 10 Leakage pump. 

} ; ; 25 Jani : (| This machine took 23 E.H.-P. to reverse ; motor had 

Plate-edge planer .. \ fin., veep g-in. | fF — —— ft. } | 5} E.H.-P. { g-in. a") 20 { om and — ag on Thy gen site galley, thus 

; 5 ispensing wit! e use of a countershaft. 

Punch and shears .. an 1} in. by 1} in. 1-in. holes in §-in. plates 3.5 E.H.-P 7.5 10 1-in. hole, Tin. plate ; 31 strokes per minute. 





that we are getting at least 30 per cent. more power out 
of our machines since we adopted electric power instead 
of the gas engines we used before. 

** As far as the cost per Boara of Trade unit goes, we 
have lately had readings taken, «nd find that last year’s 
works out at about 0.8 of a penny, this is taking into con- 
sideration the depreciation on our plant, interest on 
capital, repairs, and in fact everything which we can pos- 
sibly put down against this account.” 

The average output would not exceed 250 to 300 horse- 

ower. 

’ The author is indebted to the managing director of an- 
other large shipyard in the North of England for the fol- 
lowing statement :—‘‘ Some years ago, just about the time 
when we first introduced electrically-driven machines we 
put in new boilers in place of the old ones, and while it 
must be remembered that the new boilers are more efti- 
cient than the old ones, I would say in general terms that 
our coal consumption has been reduced by some 40 per 
cent., although the cmount of machinery driven electric- 





their own central power station, is that of Messrs. Head, 
Wrightson, and Co., Limited, of Thornaby-on-Tees. 

In this case no fewer than 39 steam engines and 20 
boilers are being replaced by two combined plants, with 
one as a stand-by, and by two boilers. 

The whole wt ie is designed upon the most modern 
lines, and advantage has been taken of every known de- 
vice to reduce the cost of production to the lowest pos- 
sible limit. The actual working results of this installa- 
tion should be available in the course of a few months’ 
time. 

In summarising the above cases, it is obvious that the 

reatest economy results in the substitution of electricity 
for steam in those cases where the units of power, both in 
engines and boilers, are the most subdivided. There are, 
however, enormous advantages to be derived, especially 
in the case of intermittently working machinery, where 
the load is of a very variable nature, and particularly so 
in all crane work, which plays such an important part in 
all our engineering industries. 





UTILISATION OF WASTE BLAsT-FURNACE GASES. 


| This paper would not be complete without some refer- 
|}ence to the great development which has taken place 


| recently in utilising the waste gases from blast-furnaces for 
| operating gas engines, which in their turn can em- 


| 


| ployed for directly driving blowing engines or dynamos, 
| which latter in their turn would distribute electricity for 
power purposes throughout the works. . 

From the results of very carefully-made experiments, 
| conducted by Professor Witz, in July, 1898, and Professor 
| Hubert, in April, 1900, it has been found that a Cockerill 
| “Simplex” engine of large size does not use more than 
| about 100 cubic feet of average blast-furnace gas per effec- 
| tive horse-power per hour, which is less than one-fourth 

the consumption of gas required to develop the same 
| power from boilers and good modern condensing steam 
| engines ; so that there is an immense surplus of power to 
| be obtained from a blast-furnace if the blowing engines 
| are worked by gas, which can be still further increased if 
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the gas 


is pro 


thus retin nt ig 


rly cleaned for the stoves, and its efficiency | 


power for his steel or other works, in the form of electri- | it would 
oi or otherwise. | obtain their 
t 


ment in power production. In Great Britain really lar, 
sources of water power are practically unknown, and the 











would be impossible to overrate this new develop- | laying down their own plant. 
aed companies shoul 


In certain cases, and under favourable conditions, with | 
t is estimated that for every 100 tons of | regard to the district to be supplied, these companies may | stations in works dealing with 1000 
coke used in an ordinary Cleveland blast-furnace, after | meet with success, but in man 

making ample allowance for gas for the stoves and power | opinion the matter has been ras 
for the lifts, pumps, &c., and for gas for workin i 


MOTOR TESTS. 


; t ed into somewhat pre- 
g the | cipitately. Taking, for instance, a district of a fairly con- 


The author is of opinion that in the case of power 
E horse-power and 
cases the author is of | upwards, and laid down upon the most modern lines, 
this cost of production can be reduced to 0.4d. per Board 
of Trade unit, as shown in the case of Messrs. Dorman, 


each, 


sa. 
ith t 





necessary blowing engines, there is a surplus of, at least, | centrated character, or in which a large number of small 
1500 horse-power, so that by economising gas by cleaning, | works and factories exist, absorbin | 
and developing the necessary power by gas engines, every | 200 horse-power, it might be found that, w 
blast-furnace owner would have a very large surplus of | company supplying them with electricity at 1d. per unit, 
more profitable and convenient to them to 

wer from the company in preference to 
In cases such as this, the 
have a good field before them. 
hen, however, the power company enters the field in 


a 


100 to 
power | 


| the ver 
be available. 


Long, and Co.’s works. 
Some of the cases are taken from plants which have 
been in o 


ration for some considerable time, and in which 


atest appliances and high 


est pressures may not 


It would be most interesting, with regard 
to the above subject, tohave the experience of those who 
have had the practical experience of producing their 
electric power, making use of large 
with the waste gases from the blast-furnaces, and to hear 


engines working 



















































































Work Done By Motor. E.H.-P. ABSORBED, | 
Works Depart- eerens Sn Saree ae apace ea SEES ne te Wee | 
ment or | | Size and Type 
Machine. : | Usual and Average | Shafting and Average Average Maximum | of Motor, | REMARKS. 
Total of Machines on Motor. Michinas tn Load all Machines Machines Machines Load on 
e ease Light. Light. Loaded. Motor. 
| ,Two 9-in. centre] . | | | oH iy 
Two 9-in centre lathes || lathes | Shafting alone | 
One 12-in. centre lathe |} One 12-in. centre| | 1.75 E.H.-P. 
One 3-ft. centre chuck lathe |) lathe | 
One planing machine, 9 ft. stroke || One 38- ft. chuck| | All machines} | 
lathe light 
One slotting machine . | 
er One milling machine oe slotting ma-)) ps5 py 14.9 E.H.-P., | 
~~ One shaping machine | [ chine j metic. p 3.7 E.H.-P. 9.5 E.H.-P, { with fluctua- | 20 B.H.-P. 
One punch and shears machine xs | | tions, to 19 
Two 24-in. vertical drills {ren Set a | ‘ 
One emery wheel ilo pa cas 
One cold saw (hack) fat ne emery whee 
One fan supplying 9 smiths’ hearths \ | 
Shafting: 20 ft. by 3 in. C shaft ;| } Fan | 
five others to 10 ft. long } 
Four large galvanising pots, each for 
20 tons metal! shi - 
No1 Two drying machines, attached = hago pou 4 | Winctaniines 
's One large sheet-stretching machine | * hee: “! | Shafting 2, Average riuc | 
galvanising ) | One ‘large corrugating machine | [ Chine continuous, | Seay a full load, to about \ 20 B.H.-P. | 
house motor | | (press) || and others inter-|{ °° ®S"": \ 11.2 E.H.P. 18E.H.-P. {Jf | 
Two circular shearing machines, mittent | 
countershafting and belts | 
One large galvanising pot Aaiaakaitike wien 
No 2. Two small galvanising pots goer fet trey aie eee iais Miictuation 
=. Cares. 20 tons ; ho aeg Foo each) Rage te how pone \ { a ory to about \ 10 B.H.-P. 
ouse ne drying machine, a ec anon ey aesig FF a > ~~ 2.H.-P. 12.0 E. H.-P. 
motor One rolling machine | peck — inter | E.H.-P, J E.H.-F | 
One stretching machine a 1 a (1.5 RH-P. |) 
“Dolomite ”) | One 9 ft. diameter pan mlll, short ae oRH.-P 5 E.H.-P. | -H-P. | 
crusher f countershaft . ; J 2.6 E.H.-P. 8.2 E.H.-P. \ occasionally | f 10 B.H.-I 
Stamping Twenty stamping machines, of | 41.0 to 12.5 | 
house \ peasieged ys en types, for arma-} 6.5 E.H.-P. aa Ae { - _—— EHP. } 10B.H.-P. | 
ti ture and field core plates | Wa en ; 
re . | | | Weight of standard billet lifted, 10 cwts. 
West wum | (maximum, 12 cwts.). Travelling rails, 
Lifting, 3.2 to th weenie: wonke: | 6-ft. gauge; wheels, 2 ft. in diameter. 
" . 7 > > | ve = 
One electrically - driven charging Motor and first,| {| 4 _E- H.-P. 3}| 11.0 E a ing three mo- Smgse . oth ¢ BLY. ovestans Saretees- 
Steel shi charging and discharging | second: and travelling, 7.8} | 11.0 to 12.8)] tions  simul- | ley cable, with tramway collecting gear. 
charging as “he ‘tiny ze ete and su a third ‘motion|/ E-H.-P.;slew-| | E-H.-P., 63/5 taneously) + 20 BH.-P. Travel of peal = 12 ft. 6in. When peal 
smachine in in 4 a ils, with ingots - to! shafts and gear-|)} i849 E.){ to80EH-P.. | spout 22 E. is racked in towards machine, the dis- 
aecluntlt g live rolls, g Pp to; Ls e -f P H.-P.; rack-| | 6.5 to 85 E H.-P. under tance between centre of bogie and steel 
10 cwt. each ing,1.55E.H.-P.) | ine ’5.0 KE.) H.-P wired canbe | billet is approximately 20 ft., taken 
’ | H.-P. | tenis radially. en peal racked out is ap- 
| | | proximately 32 ft. 6 in. from centre of 
| | support. Total lift of peal = 3 ft. 
MOTOR TESTS. TESTS ON CRANES—QUICK-MOTION OVERHEAD TRAVELLING. TAKEN AUGUST 18, 1902. 
| | ACTUAL TESTS ON CRANE. FIGURES TAKEN AUGUST 18, 1902. | | 
WorK DONE BY | | hi | 
CRANE. | E.H.-P. ABSORBED, | E.H.-P. ABSORBED. | — vo ae | Size of Motor, | 
Works Size and Type of CRANE LiGHt. Crane LOADED. | URING TEST. Horse-Power, | REMARKS. 
Department. Travelling Crane. pee , a _________} Brake or Elec: | 
Motion. ‘es | trical. 
. : Run- 1 * un- " | 
Aver- | Maxi- | Starting “, | Starting A | Actual | Approximate | 
age. | mum. Effort. Power. Effort. ae: Load. Speeds. | 
EES 4 tons tons ‘tons owt| | : , 
iB | | This crane has the motors fixed on the main 
No. 1Crane ; { |>-ton three-motor crane. | {\ , bitting 13.4 5 29.1 18.3 |) (| 43 ft. per min. 22 E.H.-P. || girders aboveend carriage. Drives by square 
Plate mills Works in exposed posi-|\1tg3/ 43 4 Traversing 14.8 7.7 16.8 9.6 3 64 |125 ft. ” 16 yy shaft and gear. Water starting and regu- 
loading tion, both in and out J ~ \ Travelling | 23.6 11.8 29.4 12.6 | J \j150 ft. , aa lating switch, and metallic lever controlling 
of shop | | switch. 
No. 2Crane :) |- | Lifting 18.0 9.6 27.8 12.8 22 
Plate mills a pate olenegaaa ha to2| 4 f Traversing 23.6 9.35 24.5 10.3 3 0 hegre <  -e I 9 As above. 
floor Vl Travelling 28.5 11.3 34.0 12.4 | 22 ” 
N hie ib cad ercced by } | | | | This crane has travel motor on main girders, 
ilt and erec ; iil . ; es ft 
(a vn oy | Dowlar’s Cardift Works | 1 to 3 |4} tos fi PR coc | =. re = on ile 6 he - a. SARS. and lift and traverse motors on the bogie. 
Plate mills} | Works in exposed posi.) (°° {'""" |! ‘travelling | 20.5 | 12.0 328 | 138 | 165 ft. 3, ee Gear driven. Water starting and regulating 
loading tion, both in and out! | is — ™ . ses ie ; sp switch, and metallic lever controlling switch. 
| of shop ) | 





























Notr.—The starting efforts given above can be regarded only as approximate, being merely momentary and volts drop being disregarded. The cranes above are on 220 volts circuit. ‘One 


longitudinal trolley wire only employed, the return being to ‘‘ earth.” 


conditions in these works. 


sources from which electricity can be produced most eco- 
nomically will be undoubtedly due to the development of 
large-power gas engines making use of the surplus gases 
from the blast-furnaces, which would otherwise be wasted. 

Engines have been constructed and are at work of 
1200 horse-power, and an engine of this type is now 
building for no less than 2500 horse-power. 


THe DeveLorment OF Evectric Powrr CoMPANIESs. 

During the past two years great activity has been dis- 
played in England in the formation of large electric 
companies, dealing with extensive tracts of country, and 
covering, under their Parliamentary powers, vast areas 
for the supply of electricity in bulk to tramway companies, 
electric light companies, works’ owners, and for manu- 
facturing purposes generally. 





| districts where all the works are of an extensive character, 
;and absorb 500 to 5000 horse-power in electric current 
each, the case changes its aspect, and it will be found that 
|it will be more profitable for the works owners to pro- 
| duce their own power. : 

| Onexamining closely the cost of production of elec- 
tricity by works owners in their own works, it is quite 
clear that with generating stations of 400 horse-power 
and upwards, equipped with economical and modern 


appliances in the shape of high-pressure boilers, me- 
chanical stokers, triple-expansion condensing engines, 
working with superheated steam, &c., the cost of pro- 
duction should not exceed 4d. per Board of Trade unit, 
inclusive of interest and depreciation on the capital 
outlay. With blast-furnace waste gases this figure would 
| be still less. 





The above working-load tests present a fair and good heavy average load, and are seldom exceeded under actual working 


from them at what cost per unit they find -they are 
peatesing their electric power, delivered at the switch-’ 


Far be it from the author to discourage enterprise in 
any shape or form, especially as regards the formation of 
power companies, but that enterprise should be duly 
tempered with caution in formulating such large schemes. 

It would be interesting to have the experience of our 
German friends on this point, as the majority of the 
_— works have their own sources of power supply, and 
to hear from them the lowest rate at which they are pro- 
ducing their unit of electricity. 


ConcLUSION AND SuMMARY. 


The cases enumerated above demonstrate in a practical 
manner the advantages which have actually accrued from 
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Motor Tests, taken August 18, 1902. 














Air Compressor, Belt Driving from Motor. 


| | 














| Elec- 
Operation. Revs. Volts.) Amps. ey Remarks. 
> 
Motor, shaft- 175 230 22 6.7. |Air compressor, 
ing, and 9 in in dia- 
pumps | meter, 10 in. 
stroke. 
|Pumpingupto 170 230 70 21.5 (Maximum pres- 
maximum sure, 80 Ib. 
pressure | 


Descrip-| work Done Type and 
tion 4 E.H..-P. $i t Diensic 
f Ma- y. Absorbed. a seacinne? 
3 Machine. Motor. 
chine. 
Light. | Loaded. 
8-ton | Lifts ball | 8.5 17.8 | Two-pole | This winch is of 
skull- | weighing open type} ordinary band 
break- | 3tons8 cwt. armature pattern,driven 
ing | to height at through works | 
winch, | of 50 ft. at bottom, and spur gear, 
speed of 18 with brakes 
| 60 ft. per E.H.-P., and = clutch. 
minute series Water starting 
(timed). wound, and regulating 
switch, 














A Table of machine tests in a somewhat different form 
is appended :— 


Condensing Plant. 
One 10 horse-power motor 220 volts driving direct coupled 3-in. 
centrifugal pump, driving also with belt air ~~ 94 in, in 
diameter by 9 in. stroke, and feed pump 2 in. in diameter by 9 in. 





stroke. Boiler pressufe 200 Ib. 
Elec. | a Serer ae 
Operation. Revs. |Amps.|Volts. Vacm. trical Elec irtcal 
| H.-P. 





|Actual per 
Total | operation 


Centrifugal pump ..| 1100 6 240 1.9 
Ditto, with air and : 
feed pump.. | 160 | 12 240 27in. 3.8 | 1.9 


240 Volts. 


Brass-Shop Motor. 5 Horse-Power. 





? : 
Elec- | 





| | . , 
Operation. | Revs. |Volts. ‘Amps. | trical | a 
| | H.-P. 4 
| | total | actual per 
| | operation 
Motor and shaft | 220) 260) 70, 23, 23 
Dise grinder, 18 in. emery) | 1 
dises running light ..| 1800 246) 8&5 2.8 | 0.5 
Facing 64-in. brass valves} 1800 | 246 | 24.0 7.9 5.6 
6-in. capstan lathe (light), .. 248 | 9<.75' 32 | 0.9 
Turning and screwing 1}-in. | | 
brass bars for j-in. tap | | 
bolts .. = | oe 248 | 12.0 4.0 | ay 
Parting ditto a6 248 «10.0 3.3 | 1.0 


Number One Foundry.—Roots Blower, ‘‘ Acme” No. M. 


Pattern-Shop Motor. 15 Horse-Power Motor. 220 Volts. 





Revs. | Amp. 


Elec: | pycateic. 
Operation. | volte.’ trical Pree 
H.-P. sae 


























| Total Actualper 
| | operation 
Motor and shafting 170 9.5 233 | 2.9 9 
Circular saw, 2 ft. 8 in. } | | 
in diameter, running) | 
light ..  .. ..{ 800 | 105 | 233] 32 | 3 
Cutting yellow pine )| Max. | 40 | 233 | 12.4 | 9.2 
ll in. deep, 7 ft. per;| Min. | 18 | 233] 5.6 | 2.4 
minute Average| 29 | 233 | 9. 5.8 
Thickness machine, 2 ft. | | | | 
6in. bed, running light) 3800 | 12 | 230) 37 | 08 
Surfacing yellow pine | | | 
11 in. wide, 13 ft. per; | } 
minute -. oa ** 17.9 | 232; 5.5 | 1.8 
37 Horse-Power Motor. 
| ! | El 
| Elec- |p : 
Operation. Revs. Amps. Volts.) trical 7 —_ 
| BLP. Sogo 
| Total |Actual per 
| | operation 
Motor and shafting 12 230 3.7 37 
Circular saw, 3 ft. in | 
diameter, running | } 
a? .. 1200 21 230 6.4 | 2.7 
Sawing yellow pine 
11 in. deep, 20 ft. per 
minute a path ies 71 230 21.5 | 16.1 
| Circular saw, 33 in. in } | | 
diameter, running | | 
“SS ; 26 230} 8.0 4.3 
Cross-cut lignum-vite, | 
9} in. deep by 18 in. 
long .. on ie 41 230 12.6 4.6 





| 











Elec- | Elec- | 
Operation. Revs.| Volts. Amps. | trical | trical | Time. 
| H.-P. | H.-P. 
Motor and shafting } total | average hours 
light running .. 245 14 4.6 
Blowing cupola : | 
Maximum 360 | 246 104 | 32.7 } 28.9 4} 
Minimum 350 | 233 66 | 21.7 mae 





22 tons 10 ewt. 
5 0 


Total weight of iron melted 


” ” ” per hour .. a ~ 


Number Two Foundry.—Roots Blower, ‘‘ Acme” No. K. 


Elec- 
Revs. Volts. Amps. trical 
H.-P. 


Elec- 


Operation. trical Time. 
x 


total average 


Motor and shafting 


light running .. 232 9.5 2.96 

Blowing cupola : 
Maximum 430 237 | 57 17.1 Var 
Minimum 394 225 | 50 15.2 fj 15.94 3 hrs. 


Total. weight of iron melted 


12 tons 
4 


” ” per hour a 


Remarks.—Number 1 cupolasis capable of 
average 7 tons per hour. 


melting on an 


Baiter-Suop. 
Vertical Plate-Bending Rolls. 
Length of rolls 11 ft. 7 in. 
Diameter of rolls * 
Mean size of plates rolled. . 
Maximum size of plates rolled .. 


(2) es 
.. 20 ft. by 10 ft. 6 in. by 1 in. 
16 il 5 


” ” ” a» 





Elec: Electrical 
Operation. Amps. Volts. trical ™~ > | Time. 
H.-P. H.P. 








Total Actual per) min. 


Motor and shaft light operation 
running .. is -| 20 22 6.4 6.4 
Rolls light running .| 24 242 7.7 1.3 
Rolling plate, 23 ft. by Average 
11 ft. 2in. by 1} in. .., 90-68 233 19,2 12.8 3 
Putting squeeze on 
plates. . * .. 30-60, 233 9-18 6-12 
Reversing the rolls 50 233 —s«15.6 9.2 


the substitution of electricity for steam or other forms of 
driving. 

Electricity used as a motive power was, in the days 
when the author first treated the subject in the form of a 
paper, comparatively a new departure for the works 
manager and engineer. The enormous developments and 


strides which have been made during the past ten years 
in this branch of engineering tend in the direction that 
every works owner and engineer should acquire a thorough 
knowledge of this subject. 





30-Tion Cranes. Boiler-Shop, 25 Horse-Power Motor. 





220 Volts. 
E] | 
eC- | pte | | 
Operation. Amps. |Volts.| trical | —— Time.! Ft. 
Ree 
| total | actualper | 
Motor and shafting | | operation 
and belts (light) 12 230 4.3 a 
Heaving (light) ..| 16 230 4.9 0.6 
Cross travel (light)) 15 230; 48 | 0.5 
Longitudinal 
travel (light) 16 | 230 4.9 0.6 
Longitudinal | 
and cross travel | | 
(light) .. oof) a8 | 230 5.5 23 
Travelling long ..| 16.2 | 230 4.9 0.68 Lmin. 90 
Weight, 16 tons, | 
heaving .. --| 36 230 11. 6.2 Ew 5 
Cross travel ..| 30 | 280 9.2 4.4 
Longitudinal | | 
travel “ 230 5.5 0.6 1 min., 90 





We have in Great Britain been somewhat slow in 
making-use of all the advantages which electricity has 
enabled us to reap. In many parts are to be found the 
same old low-pressure boilers which have done service 
for the past thirty years, with working pressures as low 
as 15 lb. per square inch. In other works are still to be 
found the same old beam engines constructed in the days 
of Watt and Stephenson. Works are still to be found in 
which over 100 small high-pressure and non-condensing 
engines are distributed with their mileage of steam pipes 
throughout the works—little or no attempt having been 
made to improve this state of affairs. It is in cases such 
as these the author trusts this paper may be of service, 
by showing agnor | and in a practical manner the actual 
result which would accrue from the remodelling of the 
driving arrangements upon the electrical method. 

In no country have we finer examples before us of the 
achievements of pangs: | as a motive power than in 
Germany, and we must all admire the skill, ingenuity, 
and, above all, the enterprise of our German friends in 
this direction. 

There are many outlying advantages which would 
accrue were works and industrial establishments driven 
electrically. There would be an enormous reduction in 
the smoke produced in large manufacturing centres, and 
& proportionate increase in a healthier state of things for 
the inhabitants. 

In these days, when the idea of coalfields giving out is 
mooted, there would be a perceptible difference in the 
quantity of our coal consumption, which, although perhaps 
unpalatable to the coal-owner, would be most welcome to 
the manufacturer, who aims at the lowest cost of pro- 
duction. The application of electric power to the iron 
and steel, engineering, and manufacturing industries in 
Great Britain has certainly not. developed with anything 
like the rapidity with which it has progressed in America 


| and on the Continent, and the author has often wished to 
ascertain the reasons underlying this retarding influence. 
macryage | speaking, the powers and_ responsibility 
vested in the general manager of a works in England are 
very different to what they are in a works in America. 
There the position is one of much greater latitude in the 
scope of innovations and improvements, and of responsi- 
bility also... 

The actual result, therefore, is that improvements and 
| savings are rapidly carried out, and the board of directors 
| look to their manager for the expected improvement and 
savings, owing to the manager’s minute knowledge of the 
details of the scheme he is putting forward and his t 
sense of responsibility in-the matter. In the author’s 
experience in dealing with firms in England, he has most 
| frequently been struck with the small scope of initiative 
| action allotted to the works manager, nearly every inno- 
vation and improvement being referred to the board of 
directors. This in a very large degree appears to be the 
cause of a retarding influence on electric power progress 
in our country. 

In brief, the scope and responsibility vested in the 
works manager in America is very different to that 
allotted to the works manager in England. The board of 
directors’ decision is responsible for the results obtained. 
and the works manager carries out the wishes of the 
board ; on the other side the works manager is directly 
responsible to the board for the innovations that have 
been carried out. 

There is one point that has most forcibly struck the 
author in dealing with improvement schemes for works. 

Outside of our own country he has invariably been met 
with a first question, ‘‘ What is the saving to be effected 
under the pro scheme?” In England the first ques- 
tion put is, ‘‘ What is the cost going to be ?” 

Both are naturally very important considerations, but 
many is the time that really great and immediate savings 
have heen left unconsidered by that one glance at the 
first cost, and the documents have been pigeon-holed and 
shelved, only to-be brought out-when absolute necessity, 
| not real enterprise, compelled them to be resorted to 
| again. 
| Inthe many uses to which electricity has been applied 
| as motive power, none has proved more suitable than its 
|application to shipyards, dockyards, and other works of 
| this description, possessing a great number of scattered 
jand intermittently working machines. Our great dock- 
| yards, both at home and abroad, offer a case in which 
|enormous savings could be effected. The reduction in 
| working costs of a number of shipyards with which the 
| author is acquainted has varied between 30 per cent. and 
|60 per cent. If this same saving could be effected in 
|similar establishments, such as our Government dock- 
| yards, the result would be highly beneficial to the 
| country. : 

In placing this paper before the Iron and Steel Insti- 
tute, the author’s one endeavour has been to show what 
are the immense possibilities and advantages to be de- 
rived from carefully considered electric power schemes. 
He has done his best to put_the subject forward plainly 
and in a practical light, and if in the preceding pages he 
has given data, information, and subjects for thought 
and consideration to the members of this important 
institute, his task will have been amply repaid. 

The author’s thanks are due to the following firms for 
information kindly placed at his disposal: __ 

The Lahmeyer Electrical Company, Limited, London ; 
Messrs. Siemens Brothers and Co., Limited, London ; 
Messrs. Laurence Scott..and Co., Limited, Norwich ; 
Messrs. Richardsons, Westgarth, and Co., Limited, 
Hartlepool and Middlesbrough; Colonel Crompton, 
London ; Messrs. Ernest Scott and Mountain, Limited, 
Newcastle-on-Tyne; Messrs. J. H. Holmes and Co., 
Newcastle-ori-Tyne ; Messrs. Dorman,. Long, and Co., 
Limited, Middlesbrough ;“Messrs. Archibald Smith and 
Stevens, London; the Westinghouse Company, London ; 
Mr. Alexander Siemens, London; Professor Salomons, 
Frankfurt ; the Allgemeine Electricitiits Gesellschaft, 
Berlin ; Compagnie Internationale d’Electricité, 
Liége;, Messrs. Guest, Keen, and Nettlefolds, Limited ; 
Sir James Laing and Sons; Messrs. Short Brothers ; 
Messrs. Craig Taylor’, and Messrs. Scott and Co. 








= 





CaTALoGuEs.—We have received from Messrs. Mather 
and Platt, Limited, of Manchester, a pamphlet describing 
the Kérting two-cycle gas engines, for the manufacture 
of which they are licensees.—The Horsfall Destructor 
Company, Limited, of the Lord-street Works, Leeds, 
have issued a catalogue describing their ‘‘ Loidis ” forced- 
draught furnace, which they claim leads to a consider- 
| able economy of fuel when fitted to almost any type of 
| boiler.—Messrs. J. G. Grimsley and Sons, of Halford- 
street, Leicester, have sent us a catalogue describing 

their automatic sprinkler. This is of the self-closing type, 
| the water supply being shut off automatically when the 
| fire is got under.—Mr. Horace See, of No. 1, Broadway, 
| New York, has issued a new catalogue of ship and en- 
| gine-room fittings and supplies. The catalogue is illus- 
| trated with views of warships, yachts, and merchant 
vessels to which the See hydro-pneumatic ash-ejector has 
| been fitted.—Mr. Thomas W. Ward, of the Albion Works, 
| Saville-street, Sheffield, has sent us a list of some 250 new 
| machine-tools which he now has on sale. Nearly every = 
of metal-working tool is comprised in this stock.—The 
|General Electric ag od 1900), Limited, of Queen 
Victoria-street, E.C., have sent us copies of their new 
price-lists relating to portable accumulators, hand-lam 
and 2lectrical accessories for motor-cars. In order to render 
| it possible for users to charge their batteries off an ordinary 
| alternate-current circuit, the firm supply a “Batten” 
| rectifier. In another section of their catalogue we find 
| the revised prices of the Robertson incandescent lamp. 
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sid a a PATENT 


CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 

The number of views given in the Specification Drawings is 
in each case ; wi none are tioned, the Specijicati 


illust . 
Where inventions are communicated from abroad, the Names, 
é&e., of the Communicators ey sae tn italics, 
a be obtained at the Patent Ofice Sale 
nch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform _— of 8d. 
The date of the advertisement of the ance of a Complete 
pe eyeey is, in each case, given the abstract, unless the 
atent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months from the date of 
the adverti. of the pt of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


stated 
is not 








ELECTRICAL APPARATUS. 


22,937. Siemens Brothers and Co., Limited, Lon- 
don, and G. Forrest, Old Charlton, Kent. Relays. 
[4 Figs.] November 10, 1901 —This invention relates to an elec- 
tric relay in which the moving parts are balanced. The armature 
consists of a bar of soft iron, preferably divided at its centre by a 
strip of non magnetic material placed obliquely across it. Two 


of these armatures are rigidly connected parallel to each other, | the tank and attached at the other end to a float resting on the 
and are free to turn at their centres between the poles of two bar | Surface of the water whose level is to be indicated. The claims 


magnets, parallel with the axis of this compound armature. 





a7 


Four electro-magnets are arranged round this compound arma- 
ture in such a manner that each end of each armature is between 
two poles. The armature carries at right angles to it a balanced 
contact arm provided with a platinum sphere, as contact-piece, 
working between flat contact surfaces. The spherical contact- 
piece may be mounted on a taper pin carried in a socket on the 
contact arm, so that it may be turned on its axis, and the contact 
arm may be hinged so that it can be raised for cleaning. (Ac- 
cepted November 19, 1902.) 


23,046. E. L. Joseph and G. Gardner, London. 
Magnetic Cut-Outs. [9 Figs.) November 14, 1901.—In 
electro-magnetic cut-outs according to this invention the contact 


Fig.2._ 





| previous to the final breaking of the circuit the resistance rises 
rapidly. Four ty of such a rheostat are described and illus- 
trated. (Accepted November 19, 1902.) 


25,310. C. May, London. Water-Level Indicator. 
(4 Figs } December 11, 1901.—In this specification is described a 
water-level indicator in which a varying indication is given by 2 
current-measuring device as the water-level varies and by differ- 
ence of immersion alters the effective length of a resistance con- 
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shanks are made to contain springs and plungers for operating 
bridge-pieces. The spring-pressed plunger is adapted when re- 
leased to throw open the bridge-piece. (Accepted November 19, 
1902.) 

185. W.D.’B. Duddell and T. Mather, London. 
Rheostats. (4 Figs.) January 3, 1902.—This invention relates 
to liquid-resistance rheostats, and according thereto the conduct- 
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| 
. . . | 
ing or insulating plunger is made to passinto and out of a liquid. | 
containing vessel either conducting and in part. lined with insu- 
iating maverial, or insulating and in part lined with two conduct- 


ing bodies in close proximity, the arrangement being such that 


| filament transversely through an electric arc. 


| tively to the return and supply pipes connecting the water tank 


passed 
| through a heating pipe system. (Accepted November 26, 1902.) 













veniently composed of carbon rods and enclosed in a casing 
containing liquid, it may be mercury, and pivoted at one end to 


all refer to apparatus in which the immersible resistance com- 
prises two conductors. (Accepted November 19, 1902.) 


16,653. W. L. Voelker, Lond: Lamp Filaments. 
{6 Figs.) August 19, 1901.—According to this invention de- 
nitrated cellulose filaments are carbonised in the presence of 
carbon monoxide or of some carbon-containing gas, and prefer- 
ably the first stages of carbonisation are carried out in an annular 
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crucible internally heated, and the latter stages by drawing the 
If carbides are 
required in the filaments, the desired metal may be added by 
impregnation to the filaments, or as vapour to the are crucible. 
(Accepted November 26, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 

24,120. J. G. Grtmatey, Tatecster. Gas Heating. 
{1 Fg.] November 27, 1901.—This invention relates to a “means” 
“ai “consists in connecting,” &c. There is one claim, as 


follows : ‘‘The means hereinbefore described for utilising the hot 
water generated by gas and oil engines, for heating purposes, 


_—— 




















(20120) , 





which consists in connecting flow and return heating pipes 


with the cylinder jacket.” 


ere is described a mae plant 
in which the water from the cylinder jacket may 


M. Offenberg, Berlin. Flame Mantles. 
(6 Figs.] September 16, 1902.—An incandescence mantle accord- 
‘ng to this invention is made with threads outstanding from its 


greatly to the luminosity of the mantle when « full supply of gas 
is given. The thread may be interwoven with the mantle so as 
to form projecting loops on the outside of the mantle and these 





loops may afterwards be severed, preferably in such a way as 
toleave the outstanding cut ends with ragged edges. (Accepted 
November 26, 1902.) 


W. J. Crossley, Manchester, and J. Atkin- 
son, le. Gas Cleaning and Cooling Ap: us. 
(3 Figs.) cember 7, 1901.—In a cooling and cleaning plant 


according to this invention, for producer, blast-furnace, or similar 
kinds of gas, there is provided an arrangement of cooling towers 
and tanks in sections or sets ; a supply of cooling water is caused 
to pass through rotary cleaners in order that it may be of the 
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greatest assistance in finally reducing the temperature of the gas 
flowing from th: m into the coldest tank, and is circulated there- 
from into or on to towers, the overflow passing to the next tank, 
where it may be used at a higher temperature, and to another 
tower or series of towers in a similar manner, and so on, if 
desirable, to other sets of tanks and towers. (Accepted November 
26, 1902.) 


HYDRAULIC MACHINERY. 


665. H. L. Doutten, Lambeth, an 2 J. Pleace 
Clapham. Flushing Syphons. [1 Vig.) January 9, 1902. 
—The object of this invention is to discharge liquid from a tank 
by syphonic action. The apparatus comprises a syphon fixed in a 
tank, and whose longer leg terminates in a water trap. At the upper 
end of the longer leg, and draining into it, is fixed a chamber with 
open top, finishing within the syphon near the level of the under- 
side of the syphon bend and on the same side ast he shorter leg. 
From within the chamber is carried to the outside air a tube 
shaped like an inverted YY. On liquid rising in the tank, the air 
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in the syphon is compressed, owing to the exterior ends of the 
shorter leg and of the J pipe being submerged. The increasing 
ressure ultimately causes the trap at the bottom of the longer 
eg of the syphon to be forced, when syphonic action follows. 
During the flow the chamber becomes full, and so traps the inner 
end of the UJ pipe. On the liquid reaching the lottom of the 
shorter leg, air enters the syphon, and sufficiently breaks the 
discharge to allow the chamber to drain, when, more air coming 





:urface in loops or points calculated not to interfere appreciably 
at any time with radiation from the mantle surface, and to add 


through the U pipe, the action is completely sto Accepted 
November 26, 1902.) ae ow 
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LIFTING AND HAULING APPLIANCES. 
23,729. F. Jordan, Magdeburg, Germany. Electric 
Cranes. {1 Fig.) November 22, 1901.—According to this in- 
vention winding apparatus for lifting is provided with a fluid pres- 








sure operated brake, and with means, coupled with and operated 
by the rotary gear of the apparatus for supplying the pressure 
fluid. The supply valve for the pressure fluid may be electrically 
operated. (Accepted November 26, 1902.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


23,382. The British Thomson-Houston Company, 
Limi London. (E. M. Hewlett and W. B. Potter, Schenec- 
tady, N.Y., U.S.A.) Producing End-Play. (2 Figs.) 
November 19, 1901.—This invention relates to means for produc- 
ing end-play in shafts that tend to remain in one axial position 
when rotating, in order that the bearings, the shaft, or a bearing 
surface on the shaft and such as a commutator, may not become 
worn in ring-like channels, Apparatus according thereto comprises, 


A, 


— ww, 


as does that described in the Specification of British Letters Patent 
No. 18,646, of 1900, a bearing surface angular to the surface of the 
shaft end, and a roller between the shaft end and the bearing 
surface ; but in this case the roller bears upon the shaft end near 
to its centre with a part of relatively large diameter, and upon 
the bearing surface of an annulus, removed as far as convenient 
from the axial line, with a part of relatively small diameter ; the 
result being that in use the shaft receives a series of slow but 
regular longitudinal displacements. (Accepted November 26, 1902.) 


574. C.D. Abel, London. (Panhard and Levassor, Paris.) 
Cone Clutch. [4 Figs.) January 8, 1902.—This invention 

rovides a cone clutch arranged in sucha manner that the clutch- 
ing is effected by a spring on the driven shaft without tending 
to move the shaft longitudinally. For this purpose one of the 
clutching cones is fixed on the driven shaft, on which the central 
sleeve of the other cone can slide and turn freely, this cone 
being itself driven by studs projecting from a wheel on the driv- 


ore, 
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ng shaft, and entering holes in the periphery of this cone. 
Between the sleeve of the cone last mentioned, and a stop collar 
on the driven shaft, there is a helical spring, which, pressing on 
the sleeve, forces the one cone into engagement with the other, 
thus effecting the clutching of the two shafts. By means of a 
fork lever engaging a groove in the sleeve of the second cone, 
thiscone can be withdrawn out of engagement with the other, 
unclutching thus being effected. (Accepted November 26, 1902.) 


24,2968. C. H. Clifton, Johnston. Metal-Sawing 
Machines. (8 Figs.) November 29, 1901.—This invention pro- 
vides a band sawing machine in which the saw pulleys and saw 
band run in a horizontal mat The machine comprises upright 
columns, spaced so as to allow the work to pass between them, and 
to which vertically sliding brackets are attached, carrying two or 
more horizontal saw pulleys, The sliding brackets are geared 
together soas to rise or fall simultaneously, and are worked either 
by hand or by an automatic power traverse. One or more of the 
pulleys may be made to swivel. The saw band is guided by rollers 
and adjustable guides carried by horizontal slides that may be 





adjusted while the machine isrunning. The work may be carried | 
on a sliding table supported by a bed, or may be carried by trucks 
on rails passing between the uprights. There is broadly claimed 
‘*A band saw machine in which the saw pulleys and saw band | 





portions by a transverse division plate, so that the larger or 
primary portion of the condenser is two-thirds or more and the 
smaller or secondary portion of the condenser is one-third or less 
of the whole. The steam inlet is arranged on the side of the con- 
denser on the primary division, so that the steam enters ea 
mately at right angles to the tubes. In the diaphragm plate already 
mentioned an opening is formed at the side opposite from the 
steam inlet, and through this the vapour passes into the secondary 
portion of the condenser. Provision is made for the return of the 
condensed water from the secondary portion to the primary 
portion of the condenser by means of a connecting or syphon pipe, 
so that all the water of condensation may be drawn from the 
bottom of the primary section. Where the air and water are with- 
drawn separately, an air outlet is placed on the side of the 
secondary portion of the condenser, in a position corresponding 
generally to the position of the steam inlet on the primary-portion. 
With this construction a considerable efficiency and economy in 
first cost and in working are claimed, and it is stated that the 





| water of condensation can be withdrawn before it has become un- 


| 
| 


run ina horizontal plane so as to cut down through the work, | 
which is brought below the saw on a truck or the equivalent | 
moving on rails, substantially as hereinbefore described.” (Ac- 


cepted November 26, 1902.) 


MINING, METALLURGY, AND METAL- | 

WORKING. 

25,489. H. J. Scott, Kettering. Ore-Crushing | 
Machines. [4 Figs.] December 13, 1901.—This invention re- 
lates to ore crushers of the kind wherein the crushing is effected by 
means of a movable jaw acting in conjunction with a stationary 
jaw. In such machines as heretofore constructed, the movable 
jaw was operated by a toggle joint actuated by an eccentric shaft 
or the like, the plates or linibs of the toggle joint transmitting the 
whole of the pressure to the frame of the machine, and thereby 
exerting a breaking strain on the frame, which in consequence had 


| 


| 
(25,989) 


to be made very strong and heavy. The object of this invention is 
so to construct such ore crushers as to provide an equal distribu- 
tion of the strains or pressure, thereby avoiding undue straining | 
of any part of the machine or frame; according thereto the 
movable jaw is made in two or more sections, each mounted on a 
carrier having an extension or tail working in guides in the frame. 
Each of the carriers is mounted on a separate eccentric or cam on 
a common shaft, to which is keyed the driving pulley and flywheel. 
(Accepted November 26, 1902.) } 


6728. L. V. Pratis, Turin, I . Steel-Making. | 
March 19, 1902.—According to this invention, magnetic oxide of | 
iron is used in refining cast iron for steel-making, and is produced | 
by treating finely-divided iron with dilute sulphuric acid, the | 
pasty ferrous sulphate thus formed being then strongly heated 
Steel manufactured by this process is, according to this invention, | 
refined by the addition of from 1 per cent. to 5 per cent. of 
aluminium to the mass, some ten minutes after the molten iron | 
and magnetic oxide have been mixed. (Accepted November 26, 1902.) | 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


1141. J. R. Richmond, Glasgow. Surface Con- 
densers, [5 Figs.) January 15, 1902.—This invention relates 
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to that class of condenser in which the circulating water passes 
through the tubes and the steam is on the outside of the tubes. 
According to this invention the condenser is divided into two 


duly cooled. (Accepted November 26, 1902.) 


25,872. J. Hallett, London. Feed-Water Appa- 
ratus. [6 Figs.) December 18, 1901.—In the feed-water heating 
and purifying apparatus according to this invention, and which 
is of the kind wherein the water to be heated and purified is 
caused to flow upward through vertical tubes into a separating 





chamber above, the upper end of each of the tubes is provided with 
a perforated cap or cover, through which the water is caused to 
flow into the separating chamber in the form of fine streams or 
jets, so as to facititate the separation of air and oil therefrom. 
Contributory devices are provided. (Accepted November 19, 1902.) 

21,081. P. Stoltz, Berlin. Steam Boilers. [14 / ig:.) 
October 21, 1901.—According to this invention groups of tube-like 


Fug.1. Fig.3. 


; 






































for use in steam boilers, 


water containers, with as pone, 
Various forms 


are made from pairs of pressed malleable plates. 
of these are described. (Accepted October 29, 1902.) 


MISCELLANEOUS. 
23,566. S. F. Cody, London. Observation Kites. 
(7 Figs.) November 20, 1901.—This invention relates to an obser- 
vation-kite system in which a cable is kite-supported, a controlled 
observation kite running on the cable. The cable winch is con- 
trolled, for paying out, by a strap-brake that may normally be held 
in contact with a brake-drum and may be released from contact 





(ua sse 3 


therewith by means of a cord actuated from the car of the obser- 
vation kite. Limited steering is provided for. A ial form of 
kite is described, generally of the box type, but having upwardly- 
curved wing-like extensions, and in one model an elevated and 
more steeply inclined aeroplane above the middle and at the 
head of the kite body, to prevent “ducking.” (Accepted Novem- 
ber 26, 1902.) : iy 
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VOLCANOES AND VOLCANIC DUST. 


By Tomas ANnpREws, F.R.S., M. Inst. C.E., 
F.C.S. (Telford Medallist and Telford Prizeman, 
Institution of Civil Engineers ; Bessemer Prize- 
man, Society of Engineers), Chemical and Metal- 
lurgical Testing Laboratory, Wortley, near Shef- 
tield,* 

DESCRIPTION OF A VOLCANO. 


THE recent terrible calamities in the West Indies, 
at Martinique and St. Vincent, have again promi- 
nently and in a terrible manner brought volcanoes 
and volcanic phenomena before the notice of the 
world. 

Now, what is a voleano? It is no easy matter to 
describs such a gigantic and complex terrestrial 
phenomenon, with all its accompanying accessories 
and ramifications, and the task is rendered still 
more difficult by our comparative ignorance of the 
subject. 

It is desirable briefly to refer to some of the 
theories of the primary origin of the earth we dwell 
on. In a consideration of the subject of the 
primary formation of igneous rocks, it is needful to 
go far into the vast past, and to strive to grasp the 
conception of the prime root and foundation of 
matter: the atom, the electron, the ion, and the 
vortex molecule. The gaseous form of matter after- 
wards demands our attention. 

Then let us extend our thoughts to a considera- 
tion of Laplace’s beautiful hypothesis of the con- 
densation of nebulous matter in space, and after- 
wards to Lord Kelvin’s theory of the earliest con- 
solidation of the world on which we dwell. 

The latter theory may, perhaps, be briefly thus 
described :— 

The author believes Lord Kelvin has surmised 
that there was a period in the evolution of the 
earth when, he assumed, a solid nucleus was 
covered by an ocean of lava 40 kilometres deep ; 
the assumption implying that the specific gravity 
of the liquid lava was about 2.50. 

It was also presumed ‘“‘that solid lava would 
sink in liquid lava,” and that minerals after crystal- 
lising out from the lava would sink. 

The lava ocean would therefore gradually silt up, 
‘‘and the surface would not freeze until the 40 
kilometres of the crust (excepting the future ocean 
basins) became composed of solid crystals set in an 
interstitial mother-liquor.” Lord Kelvin con- 
sidered that ‘‘ Continents arise from the drifting 
and unequal distribution of the crystals falling like 
a snow shower through the lava ; the ocean basins 
arising from the contraction of the mother-liquor 
in cooling.” The primary origin of the so-called 
igneous rocks is probably therefore due to causes 
answering to this description. 

Dr. H. C. Sorby, F.R.S., nearly forty years 
ago, carefully investigated the structure of meteo- 
rites, and also of igneous rocks, and obtained very 
interesting results. 

Dr. Sorby has remarked that ‘‘The formation of 
crystals from a state of igneous fusion is in every 
respect analogous to what takes place when crystals 
are formed in water. It is simply the deposition 
of crystals from solution in a liquid that becomes 
solid at a high temperature, or the crystallisation 
of that liquid itself, in the same manner as when 
crystals are deposited from solution in water, or 
that water itself freezes.” (Sorby on ‘‘ Microscopi- 
cal Structure of Crystals,” Geological Journal, 
vol. xiv., page 465.) The phenomena subsequent 
to solidification, and the varied after-upheavals and 
transformations, as also the more gradual physical 
changes leading to the present condition of the 
earth, are not, however, within the limited scope of 
the present short paper. 

A volcano may, perhaps, be roughly and briefly 
described as an area of local elevation of the earth’s 
surface, surrounding one or more orifices which 
have a more or less direct communication with the 
molten matter below the earth’s solid crust. 
Through such vent or series of vents lava and other 
volcanic ejecta or débris are forced, either by 
mechanical or chemical forces, or from the action 
at high temperature and pressure of water intrud- 
ing on the hot internal matter, or from the action 





* This paper contains the substance of a lecture, given 
by the author, at the University of Cambridge, Novem- 
ber 25, in which the subject was more extensively treated. 
In this lecture the magnetic properties of the volcanic 
dust were demonstra’ in a series of experiments, and 
the effect of polarised light on the volcanic dust was also 
demonstrated, 





of gases occluded in the original magma during the 
primary condensation of matter from the gaseous 
condition. The erupted products flow over or pile 


| themselves around the crater or vent, and result in 
| the formation of a more or less conical mountain 


(surmounted by a crater or series of craters), which 
is called a voleano. This general mode of formation 
has many complications dependent on numerous 
modified conditions. 


THEORIES OF VOLCANIC ACTION. 


The earth’s crust having become consolidated 
and of considerable thickness, there ensued vast 
geologic ages during which the surface of the earth 
underwent a variety of changes consequent on the 
workings of vast volcanic forces, upheavals, erup- 
tions, subsidencies, glacial and aqueous denunda- 
tion, &c. In fact, the combined forces of fire, air, 
earth, and water appear to- have been in vigorous 
operation during that period of time constituting 
the earlier stages of the world’s history. 

The oldest formations, which appear to constitute 
the foundation or base of the world and its moun- 
tains, are called the igneous rocks, which have re- 
sulted from the consolidation of the primary liquid 
or plastic matter which has at various periods fre- 
quently thrust through the superincumbent strata, 
as illustrated by the granitic formations in various 
parts of the world. 


DESCRIPTION OF Main Groups or IGNEOUS 
Rocks. 


The igneous rocks may conveniently and briefly 
be classed as follows :— 

Volcanic.—Lava, trachyte, scoriw, &c., which 
are associated with recent accumulations. 

Trappean.—Trapp-tuff, amygdaloid, greenstone, 
basalt, &c. These are chiefly connected with ter- 
tiary and secondary geologic strata. 

Granitic.—Granite, syenite, porphyry, &c., which 
are mostly found associated with transition and 
primary geological strata. 

It is needless in the present brief paper to go more 
fully into detail. 

The primary lines of crystallising force during 
the solidification or freezing of large masses of fluid 
or semi-fluid matter appear to proceed from local 
areas or nuclei. 

On cutting thin sections from solidified igneous 
rocks the general structure may be microscopically 
observed by the use of suitable optical appliances, 
and the general arrangement of the mass formation 
may be studied, and a knowledge acquired of the 
manner in which the entities, or varivus con- 
stituents, are disseminated through the mass. A 
microscopical examination affords further informa- 
tion as to some of the probable conditions, such as 
temperature, stress, &c., existing at the time of 
the solidification of the mass. The varying con- 
stituents of igneous rocks appear to have consoli- 
dated somewhat in the order of their respective 
freezing points. 

Those portions of the mass having the highest 
freezing point have apparently first become solid. 
The microscope reveals the beautiful internal struc- 
ture of the igneous rocks as seen in section. 

It will be noticed, as Dr. Sorby and others have 
Pp sinted out, that the crystalline structure of granite, 
yasalt, and other igneous rocks is of a complex 
nature ; and it will be seen that the constituent 
minerals have not formed, on cooling, a homogeneous 
structureless glassy mass. On the contrary, the 
mass structure appears to be a heterogeneous forma- 
tion, consisting of an intimate mixture of the 
different mineral constituents. 


Lunar VOoLcaNogs. 

Valuable information on the results of volcanic 
agency may be obtained from a careful study of that 
ancient centre of igneous activity—our sister-planet 
the moon. 

The late Mr. James Nasmyth devoted a con- 
siderable portion of his life to an exhaustive 
study of lunar phenomena, and his labours have 
thrown much light on the causes and effects of vol- 
canic agency. Mr. Nasmyth made a comparison 
between some of the volcanoes of the earth and 
those of the moon, and pointed out the analogy 
between them. 

It is known that expansion occurs on the cooling 
of a molten body immediately preceding solidifica- 
tion, as in the case of the freezing of ice, and in the 
solidification of molten metal and volcanic lava. 

Mr. Nasmyth utilised this fact in explaining the 
origin and maintenance of both lunar and terrestrial 





voleanic action. He explained ‘the effect pro- 
duced upon a spherical mass of molten matter in 
progress of cooling, first under the action of the 
expansion which precedes solidification, and then 
by the contraction which accompanies the cooling 
of a solidified body. The first portion of such a 
mass to part with its heat being its external 
surface : this portion would expand; but there 
being no obstacle to resist the expansion, there 
would be no other than a temporary slight en- 
largement of the sphere. This external portion 
would, on cooling, form a solid shell, encompassing 
a more or less fluid nucleus ; but as this interior 
has in turn, upon approaching the point of solidifi- 
cation, to expand also, and there being, so to 
speak, no room for its expansion by reason of its 
confinement within its solid casing, what would be 
the consequence? The shell would be rent, or 
burst open, and a portion of the molten interior 
ejected with more or less violence, according to 
circumstance, and many of the characteristic fea- 
tures of volcanic action would be thus produced ; 
the thickness of the outer shell, the size of the 
vent made by the expanding matter for its escape, 
and other conditions conspiring to modify the 
nature and extent of the eruption.” (‘The Moon,” 
by Nasmyth and Carpenter, pages 29 and 30.) 


THEORIES OF VOLCANIC ACTION, 


Von Buch, basing his theory of volcanoes upon 
Humboldt’s observations, conceived the idea that 
the craters of elevation resulted from a general 
swelling up of the ground, and maintained that 
‘‘lava could not congeal and solidify on slopes 
greater than 4 deg. or 5deg.” This theory was 
opposed and practically disestablished by Sir 
Charles Lyell and Mr. Poulett Scupe, and the 
raising of volcanic elevations is now generally at- 
tributed to the regular and periodic overflow of 
lava and igneous matter, ash, scoriw, &c., from 
local vents or ramifications thereof. Possibly local 
subsidence in one part of the earth’s crust may 
cause pressure sufficient to produce the. ejection of 
the interior molten matter from vents of least re- 
sistance in other parts of the world. Contraction 
resulting from the slow and gradual cooling of the 
solid external crust of the earth, combined with 
the expansion occurring during the solidification of 
the interior molten or semi-plastic matter, may 
also induce internal pressure, causing the eruption 
of molten matter at the vents of least resistance. 

The origin and maintenance of existing volcanoes 
must, however, be referred to a variety of causes of 
a difficult and intricate nature, which in a brief 
essay it is impossible to go fully into. Thus, 
the gradual cooling of the earth appears provocative 
of local elevation, which is accounted for by the 
outpouring and gradual subsequent consolidation 
of the earth’s internal liquid contents adjacent 
to those areas where the surface crust offers least 
resistance. 

All voleanic islands—such as Sicily, Madeira, 
and others—may be assumed to have emerged, or 
are now emerging, from the sea, consequent on the 
gradual piling up of volcanic ejecta around their 
vents of eruption. 


Causes or Existina VOLCANOEs. 

Sir Humphrey Davy thought that the volcanic 
eruptions of the present era might be due to 
‘‘oxidation of the metallic bases” under the con- 
ditions of the earth’s internal high temperature. 
Oxygen from either air or water, acting under such 
intensified conditions on the bases of the earth’s 
alkalies, would induce an enormous intensity of 
heat, with its subsequent consequences. Dr. Dau- 
beny supported these views ; but this chemical 
theory does not appear to have received general 
acceptance. 

Bischof, presuming that the internal temperature 
of the earth progresses in the same ratio as it ap- 
pears to do near the surface, assumed that volcanic 
action was due to ‘‘the mechanical action of water 
gaining access to the heated interior, and being 
there converted into explosive steam.” Bischof 
entered into careful physical calculations, and 
arrived at the conclusion that ‘‘columns of lava 
from 29,348 ft. to 35,209 ft. in altitude might be 
lifted by steam from depths of 88,044 ft. and 
105,627 ft. respectively, providing the communica- 
tion between the sea and the volcanic focus were 
not interrupted.” According to this theory, the 
alternations between periods of activity or repose 
in a voleano are contingent on the periodic cooling 
of the subterrestrial lava by an increased influx of 
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water and the re-opening, from various causes, of 
the thus temporarily closed vents. 

Both the chemical and the mechanical theories 
require that communication should be established 
between the surface of the earth and its liquid or 
semi-liquid interior. As a matter of fact, it will 
be noticed that many of the chief volcanoes of the 
earth are found in insular positions or —— 
tively near the seaboard, such as Etna, Hecla, 
Stromboli, Erebus, Teneriffe, Vesuvius, Mont 
Pelée, Mont Soufriére, &c. 

Physicists have more recently considered that if 
the earth be regarded as a fluid body surrounded 
only by a comparatively thin solid crust, there 
would be deformation of the globular form owing to 
the attraction of the sun and moon ; and the absence 
of any distinct tidal dislocation of the surface of the 
earth has been used as an argument that the globe 
is a solid rigid body throughout its mass. 

In a paper by Mr. G. H. Darwin, F.R.S., ‘‘ On 
Stresses caused in the Interior of the Earth by the 
Weight of Continents and Mountains” (Proc. Royal 
Society, vol. xxxii., page 432, 1881), the author 
remarks that his investigations ‘‘ must be regarded 
as confirmatory of Sir William Thomson’s (now Lord 
Kelvin) view—that the earth is solid nearly through- 
out its whole mass. According to this view the 
lava which issues from volcanoes arises.from the 
melting of solid rock existing at a very high tem- 
perature at points where there is a diminution of 
pressure, or else from comparatively small vesicles 
of rock in a molten condition.” 

Another theory embodies the supposition that 
the greater portion of the central mass of the earth 
is practically solid, and that it may contain in the 
central nucleus the heavier metals and elements. 

According to M. Ed. Roche’s theory, the globe 
would thus physically consist of ‘‘a nucleus of 
which the density ‘is about 7, covered with a 
layer of density 3, of Which the thickness will not 
attain one-sixth of the entire radius.” 

The solidity of the more central portions is pre- 
sumed to be maintained at temperatures far beyond 
the surface melting-pomt of the mass, by the enor- 
mous pressure of superincumbent matter, combined 
with that exerted by'‘the contractile force of the 
cooling of the globe as a whole. If the pressure 
were released, fluidity would occur. 

It is presumed, however, by some that there 
may be a liquid or plastic portion existing between 
the outer shell or crust of the earth and the internal 
solid nucleus. 

The various theories are more or less conjecture, 
and will probably remain s0, as there appears no 
possibility of obtaining experimental proof. The 
more recent idea seems to be to regard the earth 
as a solid, 

It is known that the temperature of the carth 
increases from the surface downwards, and the heat 
generated below the earth’s surface by the enormous 
pressure of the superificumbent mass, assisted by 
the contractile force, appears sufticient to produce 
a temperature capable of liquefying the matter at 
a not inconsiderable distance below the surface, 
the molten matter thus formed finding its vent 
through volcanic orifices, Mr. Mallet propounded 
an admirable theory of volcanic energy, which may 
be here quoted in his own words. 

‘*The heat from which terrestrial volcanic energy 
is at present derived is produced locally within the 
solid shell of our globe by transformation of the 
mechanical work of compression or of crushing of 
portions of that shell} which compressions and 
crushings are themselves produced by the more 
rapid contraction, by covling, of the hotter material 
of the nucleus bencath that shell, and the conse- 
quent more or less free descent of the shell by 
gravitation, the vertical work of which is resolved 
into tangential pressutes and motion within the 
thickness of the shell.” 

The dynamical theory wou:d appear sufticient to 
explain the existence of voleanic energy and molten 
lava, but the other theories may also with advan- 
tage be utilised, and ina brief memoir it would be 
impossible to allude to all the valuable labours and 
researches on volcanic energy by Mallet, Lord 
Kelvin, Professor Tait, Hopkins, G. H. Darwin, 
Nasmyth, Sedgwick, Sorby, Scrope, Johnstone 
Lavis, Judd, Dana, Richthofen, Geikie; Ball, 
Mohr, Maskelyne, Babbage, Dr. Sterry Hunt, 
Scheerer, Nordenskiold, Le Conte, M. Daubrée, 
Croll, Lyell, M. Roche, and others. 

Vesuvius may be selected as one of the most 
typical active volcanoes, which compares well with 
both lunar and terrestrial volcanoes ;- and_ the 











various volcanic phenomena may be studied in the | 
neighbourhood of Vesuvius with advantage. 

Some volcanoes are in fact submarine, and typi- | 
cal examples of this class of voleano are seen in the | 
small me am island of St. Paul, in the centre of 
the South Indian Ocean, and the submarine vol- 
cano which caused in 1878 the formation of an 
island nearly adjoining that of Neo Kaimeni, in 
the Bay of Phira, or Santorin. Other majestic 
volcanoes form the summits of some of the mighty 
mountain ranges of the large continents of the 
earth, such as Chimborazo, Cotopaxi, &c. 


PropaBLe Causes or SpecraL Locan 
Voicanic ENERGY. 

It has been remarked that ‘‘all forces of disturb- 
ance acting on the crust of the earth must proceed 
from the interior, and must travel through the 
whole thickness of the crust before they can reach 
this upper surface.” A theory has recently been 
suggested by Mr. 8. E. Bishop to account for the 
steady outward flow of lava from the earth’s interior 
through the craters, or voleanic vents, as distinct | 
from the explosive eruptions produced by steam in | 
contact with hot lava. Mr. Bishop considers ‘‘ the 
primary force to reside in the expansion of the | 
gases originally occluded in the magma, ever since 
its first condensation from the nebula. Whenever | 
released from the solidifying pressure by distur- | 
bances of the superincumbent crust, the intensely | 
hot magma bursts into a viscid foam and pushes 
upward.” (‘‘ Nature,” September 4, 1902, page 
441.) Mr. Bishop supports his theory by a refe-! 
rence to the quiet, steady overflow of lava which | 
has formed the liquid fire, or lava lake, of Kilauea, | 
in Honolulu, and he gives an admirable description | 
of the peculiar voleanic phenomena he has observed 
in this unique volcano. 

Generally speaking, there must be a vast dissi- 
pation of energy in the transmission of such forces 
through the mass of the earth’s crust, tending to 
minimise the local effect of these huge plutonic | 
agencies on the mass of the crust. Nevertheless, it | 
is easily conceivable that when such enormous | 
internal forces find a comparatively free local vent | 
to the surface through volcanic orifices, the local | 
phenomena observable are terrific in their character. | 
This has been only too fearfully illustrated in the | 
recent West Indian outbursts, and on many other 
previous occasions in the earth’s history. 

Much valuable information has been acquired by | 
the systematic study of voleanology, as is done by | 
Professor Johnstone Lavis and others ; but some | 
of the phenomena manifested in the recent West | 
Indian eruptions appear to be new. The present 
work of exploration and investigation undertaken 
ia the West Indies by the Commission of the 
Royal Society of London, by the United States | 
expedition of observation, and by other investi- 
gators from France, it is hoped will lead to a con- 
siderable increase in our knowledge of volcanic 
phenomena, 

It would be irrelevant to the object of this paper 
to enter into detailed descriptions of the many in- 
teresting volcanoes. It has only been necessary 
for the purposes of the present paper to briefly | 
refer to the theories of the primary formation of | 
the earth, the theories of the origin of volcanoes, | 
the causes of existing volcanoes, and the probable | 
causes of special local volcanic energy. 

In course of this paper the author has referred 
to typical examples of volcanoes coming under the 
following headings :— | 

1. Lunar Volcanoes, 

2. Terrestrial Voleanoes of high altitudes, on | 
large continents, such as are found in the Andes of | 
South America. 

3. Island Volcanoes, such as Etna, Hecla, Vesu- 
vius, Stromboli, &e. 

4. Submarine Volcanoes, typical examples of 
which are seen in St. Paul, in the South Indian 
Ocean, &e. 

Following these few remarks on volcanoes and 
voleanic action, the author will briefly allude to the 
voleanic eruption and volcanic dust ejected from 
Mont Soufriére, 











(To be continued.) 








CaNnaDIAN Rartitways.—The Quebec Southern Railway 
Company has made arrangements with the Grand Trunk 
Railway omer of Canada for a joint service between 
Montreal and Longuenil. The Manitoba and North- 
Western Railway Company is about to build a branch at 
some point on its main line between Yukon and Prince 
Albert to Battlefield, and thence to Wetaskwin, on the 
Calgary and Edmonton Railway. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


On Friday last, the 16th inst., a monthly general 
meeting of the Institution of Mechanical Engineers 
was held at the Institution House, the President, 
Mr. W. H. Maw, occupying the chair. 

After the minutes had been read by the Secre- 
tary, the President announced that, in accordance 
with the rules, the President, two Vice-Presidents, 
and seven Members of Council would resign their 
seats at the next meeting. The names of those so re- 
tiring were as follow :—The President—Mr. W. H. 
Maw ; Vice-Presidents—Messrs. J. A. F. Aspinall 
(Liverpool), and A. Tannett-Walker (Leeds) ; Mem- 
bers of Council—Messrs. E. B. Ellington (London), 
Henry Lea (Birmingham), James Mansergh (Lon- 
don), J. F. Robinson (Glasgow), John W. Spencer 
(Newcastle-on-Tyne), John Tweedy (Newcastle-on- 
Tyne), and Henry H. West (Liverpool). All these, 
except the President, were eligible for re-election ; 
they were therefore nominated by the Council. 
The Council also nominated—as President, Mr. 
J. H. Wicksteed, of Leeds; and as Members of 


Council, Dr. Edward Hopkinson, of Manchester ; 


Messrs. J. Rossiter Hoyle, of Sheffield ; Michael 


| Longridge, of Manchester ; and Alfred Morcom, of 


Birmingham. 

The President next asked if any member wished 
to propose any other member to fill the vacancies 
created, and no response having been made to this, 
the names above stated were declared to constitute 
the list for ballot. It will therefore be seen that as 
there are no other nominations for President or 
Vice-Presidents, Mr. Wicksteed is the President- 
elect, and Messrs. Aspinall and Tannett-Walker 
will retain their present positions as Vice-Presi- 
dents. 

Currinc ANGLES oF TOOLS. 

The paper set down for reading at this meeting 
was a contribution by Mr. H. F. Donaldson, of 
Woolwich, on ‘‘The Cutting Angles of Tools 
for Metal-Work, as Affecting Speed and Feed.” 
This contribution we print in full in our 
present issue, and we may therefore at once pro- 
ceed to the discussion, in opening which the Pre- 
sident pointed out that the subject of the paper 
was one of great and increasing importance. As 
Mr. Donaldson had pointed out, the tendency of 


| present practice was to take the work of grinding 


tools out of the hands of the workmen using them, 
the men being, supplied with tools ready ground in 
a special department. Under these circumstances 
it became especially important that the tools so 
supplied should be ground to forms which were 
the correct forms for the work to be done. It 
was only by insuring this that it would be 
possible to satisfactorily dispense with the special 
skill of highly-trained workmen that was needed 
for grinding tools when no standard rules were 
formulated. Such experiments as those dealt with 
in the paper had thus a very special value. He 
was sure all members of the Institution would be 
grateful to Mr. Donaldson for the work he had 
undertaken in so disinterested a manner ; but he, 
the President, was especially obliged to the author, 
as it was only at his personal solicitation that the 
paper was prepared. He would ask Mr. Donaldson 
if there was anything he wished to add before the 
discussion commenced, 

Mr. H. F. Donaldson said he was glad to be 
able to say a few words, as the paper was issued 
before he had had time to check it all over, and 
there were one or two points that might need 
explanation. Turning to the tables in the Appen- 
dix, he would say that at first only one table 
| (No. 6) was included—that referring to the rapid- 
| cutting tool steels—but during the printing of the 
| paper the table which preceded (No. 5) was added. 
|'To some extent the same information was given in 
| both tables, and he had thought it desirable to 
| give a reason for this. In these trials, as explained 
|in the paper, the main object was not to secure 
| data as to cutting angles; that was a subsidiary 
|part of a larger inquiry, and therefore as soon as 
| the data contained in the table had been secured, 
that part of the subject was dropped, and the 
main business proceeded with. The subject 
was one that should be followed up, as he 
believed that it “had never been exhaustively 
treated, and .it was of great importance in engi- 
neering practice. He would point out that, so 
far as he was aware, the apparatus for measur- 
ing the pressure on the tool had not been used 
| before in the way described ; he believed that such 
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observations had previously been taken through 
some intermediary, and, therefore, something else 
would intervene between the recording instru- 
ment and the tool, and in this way errors might 
arise. He regretted that Colonel Holden was 
not present, as he could have given particulars 
of tests made to determine the effect of cutting 
with square-nosed tools in the machine, in order to 
reproduce standard leading screws. A committee 
investigating that matter was nearing the end of 
its labours, and it was hoped that these would 
result in the production of standard leading screws, 
which would be deposited in the National Physical 
Laboratory. That was an experiment on different 
lines, however. There were differences between 
the results of his own experiments and of those 
just referred to, and it was difficult to account for 
these, but he hoped that the subject would ulti- 
mately be made clear. Colonel Hoiden had told 
him of the greatest amount of metal removed by 
one tool in an hour from oil-hardened steel ; this 
was 600 lb., and he, Colonel Holden, had said, 
probably half-jokingly, that he would be satisfied 
when he could remove one ton of metal in an 
hour with two tools. The author had taken the 
cubic inches of metal removed per minute at a 
given speed of feed and depth, with a view of getting 
a comparison between the pressure on the point of 
the tool and the work done. He had applied this 
to high-speed steels to calculate the pressure on 
the point of the tool when these steels were used. 
In this way he had calculated this pressure to be, 
with one sample of steel marked M in the paper, 
1050 lb. on the point of the tool ; that was the 
s2cond M in the table in the Appendix. With 
the first of the M’s the pressure was 955 lb. The 
highest result was in the case of steel F, where 
the —_ was 1580 lb. He thought these figures 
would be of use to builders sending out machines, 
s) that they might know whether the latter were 
cvpable of standing up to the work demanded by 
these high-speed steels. The machine was often 
the crucial part of the apparatus ; at Woolwich they 
had broken down some machines in the experi- 
ments without breaking down the cutting tool. 

Mr. H. F. L. Orcutt referred to the great value 
of the paper, and the special importance of the 
data given to engineering manufacturers. He 
hoped that the example set by Mr. Donaldson would 
be followed in other shops in the country. It was 
highly desirable that there should be specialisation 
liregard to the matters dealt with in the paper, 
aid that manufacturers should decide on specific 
angles of cutting tools to be used under various con- 
ditions. One advantage that would arise from a more 
orderly arrangement of practice in this respect was 
that there would be a great saving in steel. In 
the case of one firm with whom he was acquainted 
it was found that by introducing the system of 
Sipplying the workmen with tools properly ground, 
ia place of letting the men grind the tools them- 
selves, the quantity of tool steel in use was reduced 





by over 2 tons, and this steel might be put down at 
1s. per pound. It was also of great importance to 
maintain order in the shop, and thus facilitate 
administration. Standardisation of cutting tools 
would result in the maximum product being 
maintained in all machines, as there would be a 
definite standard to which men would be expected 
to work. There would further, by the application 
of machine grinding and the establishment of a 
proper tool-shop, be a saving in the actual cost of 
grinding itself, as the machines could be worked 
by unskilled labour; it was a waste of time to 
employ a highly-skilled man to do work which 
could be better done by a machine. These were 
the points the speaker wished to impress in con- 
nection with the first part of the paper. Referring 
to the fast-turning, he would state that Messrs. 
William Sellers and Co. were the first to study this 
subject systematically, so far as he knew. Some 
years ago they brought out a machine for specially 
grinding tools, and they found that for roughing 
cuts the curved edge was best, and next to that 
came the flat tool. The tool should not gouge the 
metal, but rather drag it. He regretted that Mr. 
Donaldson had rather confined his attention to 
finishing cuts. As a matter of fact, the roughing 
tool was of greater importance in the majority of 
the work, but this was likely to be still more so in 
the future, as a great deal of the finishing of cylin- 
drical surfaces hitherto done in lathes was being re- 
placed by work done on the grinding machine. Some 
of the points brought out by Mr. Donaldson did not 
agree with the results arrived at by Messrs. Sellers. 
The author had said that when using tools of rapid- 
cutting steel there is no doubt that the straight, 
heavy, round-nosed tool is best. He believed that 
Messrs. Sellers arrived at the conclusion that the 
‘‘ drag” in place of the straight tool gave the best 
results. 

Mr. Daniel Adamson said that a committee of 
the local association in Manchester, of which he 
was a member, was carrying out experiments of the 
same nature as those detailed in the paper, and 
they were therefore very much interested in the 
work that had been done at Woolwich. He 
would ask whether all the tests quoted by the 
author were carried out on lathes. It would 
appear that only lathes were used, but probably 
the author, in putting forward the informa- 
tion he had given, had other machines in view. 
He would ask also, what was the position of the 
point of the tool in regard to the centre of the 
work? That was a matter wl.ich would affect the 
angle to which the tool should be ground. The author 
had said that experience, both during the investiga- 
tion and subsequently, went to show that, if the work 
would stand it, a heavy cut and slow speed would be 
more efficient in production than a light cut and 
quick speed, even though figures would seem to 
show: that the results should be the same. Did 
this mean that the product of the speed into the 
area of the cut was referred to? The speaker did 





not quite understand what was meant in this case. 
In the next paragraph the author had said that 
experience indicated that under no circumstances 
should angles of the cutting edges of tools be less 
than 3 deg., but should be greater as the diameter 
of the work in the lathe increased. This, Mr. 
Adamson pointed out, would depend on the posi- 
tion of the tool. If the cutting edge were level with 
the centre of the work, then it was immaterial what 
was the diameter of the work. The work was passing 
the front of the tool at right angles to the tool ; 
therefore the nominal clearance, as given by the 
tables, was just the same as if a similar tool were in 
use in the planing machine. If the tool were raised 
above the centre, then the clearance ought to be in- 
creased as the diameter of the work was reduced ; that 
would be just the opposite way to that mentioned 
by the author. No doubt the author would be 
able to give some explanation in regard to this 
matter. The author had also stated, in the 
same ragraph, that the experiments ‘were 
all made with pointed roughing tools, though 
in some cases, notably in specimens VI. and 
VII., the point was somewhat rounded off. 
Later on, he compared one of these experiments 
with another, saying that the chief difference 
between the two experiments was the angle of the 
tools, and that was 4 deg. Further on in the paper, 
however, the author pointed out that there was some 
other difference between specimens II. and VI. The 
speaker was of opinion that for trustworthy infor- 
mation to be obtained in regard to the pressure on 
the tool heavier cuts should be taken than those 
mentioned in the paper. The author had said that 
pointed tools were used in the tests, and it was 
therefore calculable, with measurements, to compare 
the power required if a round tool were used. : 
Adamson would be glad to know how this could be 
done. In order to find out for himself the differ- 
ence between the tools mentioned by the author, 
he had formed a bar of tool steel with a cutting 
edge at each end, one end being shaped in the way 
the author had described, and the other constitut- 
ing a tool such as that used in the works with which 
the speaker was connected. As the result of ex- 
periments made, he had found that the normal tool 
would run twice the length along the same bar. 
The figures were as follows:—In turning a steel 
bar containing from .25 to .3 per cent. of carbon, 
the cut being ,3; in., the feed ,, in., and the 
speed 224 ft. per minute, while the diameter of the 
bar was 9} in. to 8fin., he found that with the 
pointed tool, set level with the centre, 3} in. 
was the distance which the tool would cut with- 
out damage ; with the round tool the distance 
was 6 in. On another experiment the pointed tool 
gave 74 in., whilst the round tool gave 14 in. 
It would therefore appear that the round tool 
was twice as effective as the pointed tool de- 
scribed in the paper. The author had _ said, 
however, that the pointed tool had its distinct 
advantages under certain conditions, as, for 
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example, for light cuts and high speeds. Mr. 
Adamson observed that the pointed tool had a 
small radius on the point, and the small radius on 
the fine cut was in proportion to the larger radius 
of the round tool on the heavier cuts ; therefore, 
geometrically, the two were the same. With large 
radius and light cut the tool would chatter like a 
scraper. The author had given in his P= the 
best results obtained ; it would be useful to engi- 
neers if he would go further and give some 
indication as to how far they could depart from 
the details stated—what would be the penalty of 
deviation ; he had given the different angles of cut, 
from light cut to heavy cut, but had not given the 
amount of variation. In Table II. in the paper 
No. II. steel was marked H, and No. V. HH. These 
letters presumably referred to the hardness, but it 
would be noticed that No. II. specimen contained 
twice as much carbon as No. V., which was 
marked with two H’s, and should therefore be the 
harder of the two. As manganese was not men- 
tioned, it was only possible to judge of the hard- 
ness by the carbon content. The author had said 
that the information gathered from his investiga- 
tions, among other good objects, had afforded a 
reasonably sound basis for determining the cutting 
speeds with which those in authority might be con- 
tent, and it would therefore naturally be useful in 
the formation of estimates. Mr. Adamson would 
be glad if the author would state, for the guidance 
of engineers, how the results to be expected from 
the steels now in use—that is, the fast-cutting steels 
—were to be compared with those contained in the 
paper. In Table TEL. the best results were given. He 
would ask how many experiments these were based 
upon, and were the tests repeated sufticiently often to 
give an average result. Reference was made to 
lubrication in this Table ; he would ask if the lubri- 
cant were applied liberally, after the modern 
fashion, or simply dropped on. He would also like 
to know whether the cuts referred to were first or 
finishing cuts. It would be also desirable if the 
descriptions of steel referred to in the later part of 
the paper were more specifically connected with the 
analyses previously given. Again, the paper referred 
to four varieties of brass; here also more definite 
information was desirable as to composition. Cer- 
tain speeds of cutting were given ; but the speaker 
was of opinion that these could be increased 50 per 
cent. for brass, using ordinary tool steel. The last 
table in the paper proper was extremely valuable, 
and was, indeed, the centre upon which the whole 
argument revolved. The cutting angles for steel 
agreed with Lancashire shop practice ; but in re- 
gard to yellow metal, more information was required 
as to composition, so that these three varieties 
of yellow metal could be compared to the four 
varieties of brass previously mentioned, and 
also with the gun-metal referred to. In cutting 
yellow metal, the author had said that the front 
clearance should be 8 deg. to 8 deg. ; that seemed 
to be an error, as the angle should be 30 deg. A 
tool for cutting brass should be more like a tool for 
cutting wood. The front cutting angle was correct. 
In the second paragraph of the Appendix it was said 
to be evident from the trials made that that de- 
scription of rapid-cutting tool-steel which was best 
for cutting mild material was by no means certainly 
the best for very hard material, and vice versd. This, 
however, did not seem to be borne out by what was 
said later, when it was stated that the new rapid 
steels were three times faster when working on the 
harder qualities of material. The comparison 
between the new and the old styles was over-stated. 
It was said ‘that the former obtained speeds of 
work from six to nearly ten times faster than 
could be got with ordinary tool steels. But if, 
for instance, 20 ft. per minute were the speed 
of the old steels, to get ten times that would 
need a speed of 200 ft. per minute, and 
that had not yet been attained. His own 
opinion was that working on ordinary mild 
steel, the increase in the weight of material removed 
was about four-fold with the new steel as compared 
to the ordinary tool-steel. Working on piecework, 
however, they had reached an increase of 2} times 
faster running; in spite of this, the men only 
turned out 12} per cent. more work ; that was, 
as he had said, working on piecework, and it would 
appear that the men were not doing their best. 
For cast iron about three times the output could 
be obtained when using new steels. 

Mr. J. H. Wicks’ said that the subject which 


the author had brought forward was extremely 
interesting, as so many engineers were establishing 





tool departments3in their shops, thus.taking away 
the preparation of cutting-tools from those who 
worked the machines, and putting the tools into 
stores. The men who were brought up under the 
old system as trained mechanics doubtless knew 
how to grind tools by eye, and they might be left 
to carry out the operations in their own way ; but 
if the tool were given to another man to grind, 
he must have precise instructions. Mr. Donaldson 
had approached the subject in a most admirable 
manner, and the device which he had described 
for arriving at the pressure on the tool point 
was very ingenious, but it only applied to light 
cuts. He thought the apparatus could be arranged 
to work up to a pressure of 10 tons, for such a pres- 
sure was provided for in many machine-tools. It 
would be a benefit if the tool were placed in a 
carrier, and the carrier vibrated on a knife-edge, as 
the tool would then be supported sideways, and 
the pressure on the side screws would be removed. 
In this way close results could be given on heavy 
cuts. It was not possible to infer from light cuts 
what would be the result with heavier work. In 
heavy turning the operation was somewhat similar 
to that of punching. It was not the edge of the 
tool that was destroyed, but the part just beyond 
the edge, which was quarried out in a way that was 
familiar to all turners. This produced a roughness 
on the tool, and heat was generated by the friction 
of the chip, so that the edge was ultimately de- 
stroyed in this way. According to his calculations, 
the figures in the paper showed that with one of 
the tools experimented on about 1 ton of metal 
was removed without re-setting. That was what 
engineers needed ; they wanted endurance. It was 
not desirable so much that there should be short 
runs at phenomenal speed ; what was needed was 
that the tool should finish the job. The time lost 
in re-setting was of the greatest importance. He 
would ask the author if he would apply some larger 
instruments to the slide-rest for holding a tool 
to take off a fairly heavy cut, 4, in. feed and } in. 
depth ; if he would run that at 20 ft. a minute, and 
measure the pressure ; and then if he would run it at 
80 ft. per minute, and say whether the pressure on 
the tool was greater. Was it necessary for thick 
cutting to provide a greater pressure on the tool 
in order to remove the material quickly ? He did 
not see why this should be so, but it was not 
possible to tell until the matter had been tried. By 
way of illustration, the speaker pointed out that 
if it were necessary to punch deep, the operation 
could be performed if time were given ; if, however, 
it were carried out quickly, the punch would frac- 
ture. Shaving off by a tool might be different, 
but it was known that the action depended on the 
flow of material. 

Mr. Henry Davey referred to the question of 
pressure mentioned hy Mr. Wicksteed, and enquired 
whether the action might not be modified by the 
angle of the tool. He further pointed out that 
the pressure required when taking the feed was 
greater than the pressure needed to maintain it. 
This point was illustrated by sketches on the black- 
board, and by reference to the records of the pres- 
sure gauges attached to the apparatus devised, 
illustrated in the paper. 

Dr. Ashton, referring to Mr. Davey’s remarks, 
said that one of the best results obtained was that 
reached with the side-cutting tool. Referring to 
Mr. Adamson’s remarks, he thought that the 
author’s meaning was clear from the context. The 
rapid-cutting tool-steel which was best for cutting 
mild materials was by no means best for cutting 
hard materials, as compared with other rapid-cut- 
ting tool materials. That seemed to be reasonable, 
for some of the rapid-cutting tool-steels resisted 
heat more than others. Much more heat was evolved 
by cutting mild steel rapidly than by cutting hard 
steel. He did not think that the yellow metals 
mentioned in the paper could be compared with 
trade brass, as the former were much harder. 
It was clear from what the author had stated that all 
the machines used were lathes, and he might 
say from his own knowledge, as he had had 
something to do with the experiments, that the 
point of the cutting tool was always opposite the 
centre of the work. It was, however, the same 
thing whether the tool was placed above or below 
the work, if the angle were adjusted. In regard to 
the point that had been raised as to the diameter 
of the work, there would evidently be less surface 
of the tool in contact with small diameter. The 
cutting tool had to bea compromise. For shearing 
material, it would be deskantle to use a razor edge ; 





but this would not be possible, as it would soon be 
broken away. If a razor edge were used, the action 
would be radial; if a square tool were used, it would 
be tangential ; therefore a compromise was neces- 
sary, as a large part of the work was done in bend- 
ing the shaving over. It was very difficult to 
design any apparatus that would efficiently measure 
the pressure on the tool, and at the same 
time hold it for cutting ; very little movement 
would spoil the work. One apparatus not described 
in the paper, but with which experiments were 
made, measured the torsional effect on the face- 
plate of the lathe, thus giving the shearing effort 
in bending the shaving round ; that is to say, not 
only the direct shear on the point of the tool, but 
also the work of bending the shaving round in 
shearing it. 

Colonel Crompton also referred to the form of 
tool that should be used, and by means of sketches 
on the blackboard, pointed out that the round-nosed 
tool would conduct the heat away better than the 
pointed one, as it would remove a curved shaving, 
thus distributing the heat more widely. Many 
years ago he had made experiments in the grinding 
of tools ;-but the value of those experiments was 
diminished by the progress steel-makers had made. 
What was good formerly was now useless, as the 
new steels altered the condition of affairs. He 
had now two machine-shops running in which 
different angles of tools were used, and both 
turned out equally good work. He mentioned the 
fact as showing the wide limits that were allowable 
in this respect. Both shops were, however, doing 
better work than could have been done years ago. 
He was sure the meeting would be very grateful 
to Mr. Wicksteed, as he himself was, for throwing 
light on the reason that a heavier machine was 
wanted for the quicker-turning too] steel. He had 
thought that possibly the impact of the tool after it 
struck a cavity showed the need for a firmer ma- 
chine, but from what Mr. Wicksteed had said he 
was able to more fully appreciate the problem. 

Mr. Dumas was of opinion that the author’s 
work would gain an additional value if more infor- 
mation were given regarding the non-active edge of 
the tool, which subject he proceeded to illustrate 
by means of sketches on the blackboard. The 
angle Y Y in the figure in the paper was dependent 
on the non-active edge to which the tool was 
ground. With a flat angle, the speaker said, more 
power was taken to remove material, the reason 
being that the chips were much thinner ; the more 
obtuse the angle the thinner the layers of material 
removed, just as in the milling machine more 
power was needed to move a certain quantity of 
material than on a lathe, because the material re- 
moved was cut up into smaller pieces. There should 
be two or three shapes of soul Sor roughing to get 
the maximum result, the form depending on the 
depth of cut and feed ; it was astonishing how great 
was the difference resulting from the use of a properly 
shaped tool. He was somewhat surprised when he 
saw that Mr. Donaldson had suggested such flat 
angles. 

Mr. Donaldson, in reply to the discussion, said 
that he had hoped to make it clear that the experi- 
ments described were not undertaken with the simple 
object of arriving at the angles of cutting tools, 
but that these details were subsidiary to other 
work. It was this want of finality that made him 
hesitate before he submitted the paper ; but now 
that he had done so he did not regret it, as it had 
led to a most useful discussion, an end that he had 
had chiefly in view. Mr. Orcutt had asked whether 
the cuts taken were roughing or finishing cuts ; he 
would reply that they were both. The materials 
used at Woolwich were various, and some were so 
hard that it was not possible to take a heavy cut 
on them. Experience showed that in many cases 
the pointed tool did the best service ; if the cuts must 
be light, that form of tool would be advisable, but 
the round tool gave advantages whenever it could be 
used. He regretted he had missed a good deal that 
Mr. Adamson had said ; but if he could afford him 
or his society any assistance in the work they were 
undertaking, he would be happy to do so. As 
stated by Dr. Ashton, the point of the tool was, 
in the experiments dealt with, level with the 
centre of the work. The lubricant in all cases 
was dropped on to the work, being regarded asa 
moistening rather than a cooling agent. He, no 
doubt, ought to have made more distinction between 
brass and yellow metals. Those referred to as 
B.H., B.S., B.F.H., and B.F.S.—which meant 
hard brass, soft brass, forged hard brass, and forged 
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soft brass respectively—were the same as the yellow 
metals referred to in Table IV. The clearance 
angle of 3 deg. referred to by Mr. Adamson de- 

nded on which side it was measured. Probably 

e measured the reversed way, and that might 
account for the difference between the 30 deg. 
mentioned by Mr. Adamson and the 3 deg. 
mentioned in the paper for brasswork. That 
brass, he would remark, was a heavy hard 
alloy, the same as that of which an analysis was 
given in Table II. In the comparison of steels 
in the Appendix, as Dr. Ashton had pointed 
out, it was intended to compare one high-speed 
steel with another high-speed steel. Again, in 
referring to the speed at which the rapid-cutting 
steels worked, as commented upon by Mr. Adam- 
son, the expression ‘‘ speed” did not mean travel 
of the tool, but the rate at which the material was 
removed, which was ten times faster than with 
ordinary working tool steels. He was much obliged 
to Mr. Wicksteed for his suggestion as to the tool- 
holder, and if the experiments were extended—of 
which he did not see any prospect at present—he 
would be pleased to consider the suggestion. He 
would like, however, to ask how Mr. Wicksteed 
arrived at the measurement of 10 tons on the point 
of the tool. [Inreply to this, Mr. Wicksteed stated 
that, in arranging the drawings of a machine, it was 
acommon practice to allow the equivalent of 150 ft. 
run of a 4-in. belt for each foot of surface speed of 
the work; taking the pull on the 4-in. belt as 
2 cwt., the allowance of belt-power just named 
would give a pressure of 15 tons on the tool, if 
there were no losses by friction, &c. Allowing for 
these, the pressure available on the tool might, as 
he had stated, be taken at 10 tons. } 

Proceeding, Mr. Donaldson said that for heavy 
roughing cuts a round-nosed tool was the best. 
Referring to the remarks of Mr. Dumas, he 
said that a friend of his had worked out the angle 
of a boring tool which would be such that the 
boring bit would feed itself when the tool was once 
started. 

The President, in bringing the proceedings to a 
close, said he was sure the meeting would share 
with him his great satisfaction that Mr. Donaldson 
had not allowed his feeling of the want of finality 
in his paper to prevent him from bringing it before 
the Institution. The paper had evoked a most 
interesting discussion. 

The President then announced that a special gra- 
duates’ meeting would be held on Monday, Feb- 
ruary 9, when a lecture would be delivered by 
Professor Glazebrook, on ‘‘The National Physical 
Laboratory and Engineers.” This lecture would 
be delivered in the large hall instead of in the 
graduates’ meeting-room, and all classes of members 
were invited to be present. 

It was further announced that the next meeting 
of the Institution would be the annual general 
meeting, which would be held on Friday, Feb- 
ruary 20. At this meeting, after the annual report 
had been presented and other business disposed 
of, it was proposed to read two papers—namely, 
one by Professor John Goodman, of Leeds, ‘‘On 
Hydraulic Experiments on a Plunger Pump,” and 
one by Dr. Thomas E. Stanton, of Teddington, 
‘*On Experiments on the Efficiency of Centrifugal 
Pumps.” The meeting then terminated. 
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Lie Inter len Masse, insbesondere die 
Elektrischen Masse. By A. VON WALTENHOFEN. 
Brunswick, 1902: Fr. Vieweg und Sohn. 306 pages 
octavo, with 42 text figures. [Price 8 marks.] 

TuE third edition of the ‘‘ International Absolute 

Measures,” especially the ‘‘ Electrical Measures,” 

for students of electrical engineering, really makes 

this book what it claims to be, a very useful intro- 
duction into electro-technical science. The first 
edition was not much more than a pamphlet. The 
second edition of 1892 was _ considerably en- 
larged, and this third edition, twice the size of 
the second, has thoroughly been revised. The 
author, Dr. von Waltenhofen, is one of the veteran 

Austrian electricians ; he was professor, first at 

Innsbruck, and then at Prague and Vienna. 

_ The volume is somewhat inconsistently divided 

into a first and a second part. The second part is 

headed ‘* Additions and Elucidations ”—we might 

Say, exemplifications, for examples are a strong 

feature of the book. In the first chapters of the 
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ground just covered, and we meet, of course, with 


a few repetitions. But it will be granted, on the 
whole, that the author soon passes to practical 
problems on magnetic and electric phenomena, such 
as the young electrician has to face. The reader 
would be mistaken, moreover, if he thought that 
all the additions and corrections which the advance 
of science has placed at the author’s disposal would 
be incorporated in the second part. On the con- 
trary, the first part has been carefully revised, 
and numerous cross-references tell us where 
further information is to be found. 

In the first part, of 82 pages, the author pays 
praiseworthy attention to dimensional equations, 
and explains their use by many formule. He has 
himself, for astronomical data, a liking for his 
kilometre system, whose unit of mass is the cubic 
kilometre of water, and for Sahulka’s reduction of 
all measures to the fundamental conceptions of 
length and time. These features are explained, 
especially with regard to gravitational problems, 
both in the first and the second part. As re- 
gards calories, the author advocates Warburg's 
definition, according to which that quantity of 
heat is accepted as unit which would raise the 
temperature of the unit mass of water from 14.5 
to 15.5 deg. Cent. The British Association 
has, on the proposal of Mr. E. H. Griffiths, 
accepted 4.2 joules as the heat unit, corresponding 
almost exactly to a gramme-calorie at the tempera- 
ture of 10 deg. Cent. 

The chapters on magnetic and _ electrostatic 
units open with considerations based upon the ex- 
periments of Coulomb—that is, with the unit of 
magnetic quantity and not of magnetic pole. It 
makes very little difference. Magnetic pull, satura- 
tion, permeability, &c., are not mentioned before 
the second part, and there we also find the first 
diagram of the book. As early as 1865 the author 
calculated that the practical limit of the specific 
magnetism of soft iron should be 1653, and he 
quotes Ewing, who observed the maximum value of 
1700 in Swedish iron. We think, however, that still 
higher values have recently been observed. The 
author passes to hysteresis, magnetic resistance, 
dynamo characteristics, electrometers, condensers, 
cables, galvanic cells and accumulators, galvano- 
meters, wattmeters, self and mutual induction, and 
to alternating currents. The latter section, includ- 
ing the theory of electric oscillation and of reso- 
nance, has, perhaps, received the most considerable 
enlargement. 

What he says on oscillating and revolving mag- 
netic fields, polyphase generators and synchronous 
and asynchronous motors, is very much to the point. 
He describes the fundamental experiment by which 
Ferraris first demonstrated, in 1888—the respective 
experiments had been made several years previously 
—the utilisation of therevolving field; and he explains 
later on the outlines of the star and triangle con- 
nections for triphase generators and motors in a 
very plain manner. The subject is not exhaustively 
treated, of course, and it is a question how far 
that could be done in a text-book on units. But 
what is offered is well worth reading. 

The volume is subdivided into paragraphs, and 
almost all the equations, even those of secondary 
importance, which do not advance the subject, are 
numbered. We thus come to 519 equations. The 
language is, as we just stated, very plain—a little 
homely, in fact, which is a good feature. But the 
author’s preference for Germanisms should not be 
encouraged. He would like to call—he does not, 
as a rule, fortunately—dimensions of equations 
‘¢ Verwandlungszahlen,” literally transformation 
numbers, which would merely indicate that we have 
to take care of coefficients when we pass from 
one system of measurement to another, but would 
quite disregard the characteristic signification of 
dimensional equations. To replace di- electric 
constant, an international term, by distribution 
number, is absurd; interferricum, analogous to Hos- 
pitalier’s entre-fer, meaning air gap in a magnetic 
circuit, is not much more fortunate. Nor are over- 
temperature, the rise of temperature produced by 
a flowing current, and stander (or stand) and 
runner, instead of the stator and rotor of electric 
motors, likely to survive, we hope. The German- 
ising tendency may also have induced the author 
or publishers to adopt the German type, which 
is now rather exceptional in scientific and technical 
books. The book is very well stocked with literary 
references. That in one instance a popular ency- 
clopsedia should be quoted is not so reprehensible 


The case concerns the total steam power on earth, 
and an encylopedia is good enough for such a 
popular estimate. References to Austrian technical 
Journals instead of to Thomson’s (Kelvin’s) papers 
and to electrical annuals are not objectionable 
either, considering that the book is compiled for 
students. A third edition should not need so long 
a list of misprints, however, as the publisher has 
hadto add. But the list appears to be complete, 
and the only mistake we have noticed are that 
“‘deka” is sometimes spelt ‘‘deca,” and that 
Huygens is spelt with a ‘‘ gh ;” the latter mistake 
used to be rather frequent. The book is far less 
tabular than Everett’s well-known ‘‘ Units and 
Physical Constants,” which are often quoted, not 
from their latest edition, we have noticed. But it 
is intended for a different purpose, for which it 
may well be recommended. 
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THE PARIS EXHIBITION OF 
AUTOMOBILES. 

REVERTING to our general article on this subject 
in one of our preceding issues (see ENGINEERING, 
page 49 ante), we illustrate in Figs. 1 to 9 (pages 
102 and 103) several of the machines which formed 
part of the very interesting display in question. 

The Société Industrielle des Téléphones is one of 
the French companies which have undertaken the 
construction of automobiles. They exhibited the 
Ader motor, named after the well-known engineer 
of this company. The Ader motors and auto- 
mobiles were not shown as one of the novelties at 
the Exhibition ; the cars were among the com- 

etitors in the Paris-Vienna tourist race of 1902. 
They have competed also in more local races, in 
which their good qualities, as regards consump- 
tion — have been much appreciated. The 
motor either two or four cylinders, and a new 
design of this is styled the 1903 type. In the 
older the two cylinders are placed in the same 
plane, perpendicular to the axis of rotation, and 
at right angles with regard to each other, an 
arrangement intended to insure higher efficiency, 
and to reduce vibrations. The two pistons work 
the crankpin by means of two connecting - rods, 
also in the same plane; the crank is formed 
of two flywheels. A pinion keyed on the motor 
shaft engages two other pinions of double its dia- 
meter, mounted on the cam-shafts. For 10 to 12 
horse-power, and a weight of 209 lb., the cylinders 
are 3.93 in. in diameter, witha 3.93-in. stroke. In 
the case of the four-cylinder motor, the cylinders 
are mounted two by two, in one plane, perpen- 
dicular to the axis of rotation, in the same way 
as in the two-cylinder engine. Each set is fitted 
with connecting-rods, similar to those of the two- 
cylinder motor, and which drive the motor shaft at 
the same point, it being worked symmetrically and 
at an angle of 90 deg. by the second set of cylinders. 
The flywheel is on the outside of the motor, and is 
keyed on the rear part of the crankshaft. The 
crankshaft is fitted also with a pinion that engages 
a second one, the latter carrying the cams which 





as one of our contemporaries seems to regard it. ! 





Second part we travel again over some of the 





work the exhaust valves through tappets. The 
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ignition cam is on the front end of the shaft. | 
With cylinders 3.93 in. in diameter and a 3.93 in. | 
stroke; the motor is 24 horse-power, and weighs | 
385 lb. In both the two and four-cylinder motors | 
ignition is by an accumulator ora battery, the elec- | 
tric current being made to flow through a step-up 
transformer, in order te obtain a high-pressure 
induced current. The current is then supplied to | 
the igniter by a cam-worked interrupter, driven by 
the motor. | 
The motor is cooled by a water-pump worked 
from the motor-shaft ; the speed varies from 200 to 
1800 revolutions, with the cut-off of the explosive 
mixture. The inlet of this is through a special | 
valve, which closes automatically when throwing 
out of gear or braking. Volatilisation is effected | 
by the passage of air betwee. wicks impregnated 
by capillarity. Starting is by the ordinary cone | 
friction clutch. Variation in speed is obtained by 
the usual device, which slides on a square shaft, and 
actuates by gearing another shaft fitted with a bevel 
pinion, and connected with the differential mecha- 
nism. For the high speed the working is direct, 
and the motion is transmitted from the main shaft 
to the differential mechanism by two bevel pinions. 
Figs. 1 to 4 show the Ader motor and gearing ; the 
references to Figs. 1 to’3 are the following :— 
Fic. 1.—Ader Motor. 

A. Water discharge. 
B. Plug for inspection of the valves. 
D. Flywheel. | 








DIAGRAM OF SPEED-CHANGING GEAR. 
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. Exhaust cam. 


ulator casing. 


M. Sparking plug. 
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Fic. 2.—Ader Motor. 


Piston. 
Connecting-rod. 
Crankpin. 
Flywheel. 
Exhaust cam. 
Ignition cam. 
xhaust valve. 
Inlet valve, 
Sparking plug. 
ater pump. 3 
Water-pump gearing. 


. Plug for inspecting the valves. 


Oil pump. 
Lubricator joint. 


. Gas inlet pipe. 


Water outlet pipe. 


. Water inlet pipe. 








CLutcH AND CLUTCH MECHANISM. 
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Fic. 3.—Diagram of Ader Speed-Changing Gear. 
- pe yaar a 
. Speed-changing slide gear. 
C. Intermediate shaft. i 
D'. First s gear. 
E’. Second speed gear. 
F. F’. Third speed gear. 
G’. Intermediate conical pinion. 
H. Reversing pinion. 
K. Shaft of = oe tedeaees rd slide gear. 
L. L’. Direct-driving couplings. 
M. M’. Direct-driving conical pinion. 
N. Controller. 
O, P,Q, R, S. Bearings. 
T. Shaft of differential gear. 
U, V. Brake of differential gear. 


The motor built by the Société Aster is more 
especially suitable for light automobiles. The 
latest type is a two-cylinder motor, of 12 horse- 
power at 1000 revolutions. It weighs 176 Ib.; 
diameter of cylinders, 4.13 in.; stroke, 5.11 in. 
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The cylinders are joined together, and are cast 
in one piece with their end covers; they are 
provided with a water jacket, which also surrounds 
the explosion spaces, the valve seats, and the 
ignitors. A centrifugal governor regulates the 
inlet ; it is inside the motor casing, and acts on a 
throttle valve placed in the suction pipe. The 
speed is controlled by a lever, which compresses the 
regulating spring of the -governor. e electric 
current supplied by accumulators is transformed u 
in an induction coil. The current distribution is 
by a cylindrical box fitted with insulated studs, and 
in which a roller slide turns. When the latter 
comes in contact with one of the studs, current flows 
in the coil and ignition is insured at the corre- 
sponding cylinder. The distributor can be shifted 
round its centre on the cam-shaft, thus making it 
possible to modify the instant at which ignition is 
obtained. 

The automobiles of the Société l’ Automotrice are 
fitted with a one-cylinder.motor of 6 to 9 horse- 
power, or with a two-cylinder motor of from 9 
to -12 horse-power; or, again, with a four-cylin- 
der motor, which may exceed 24 horse - power. 
These motors do not contain features special to the 
company, but resemble the De Dion, Herald, and 
Abeille types. The company in question is there- 
fore to be numbered among the multitude of 
firms who have undertaken the manufacture of 
automobiles by adopting different tried types of 
mechanical details. 

The Abeille motors are built by Mr. Dalifol, 
Paris ;_ the recent type exhibited was a four- 
cylinder 12 horse-power motor, a higher power 
than one was accustomed to meet in motors of 
this class. These engines are shown in Figs. 5 
and 6. The mechanical parts have been grouped 
together in a very rational manner, and they have 
been simplified and made more robust. The 
cylinders are 3.54 in. in diameter, for a 5.11 in. 
stroke. The speed is 900 revolutions per minute. 
The carburettor is fitted on the motor itself, and 
contains only one feed port for the four cylinders, 
All the valves are worked mechanically. The 
Abeille motors are largely used for launches ; the 
launch motors are built for 30 horse-power, with 
cylinders 5.51 in. in diameter and a stroke of 
5.11 in. The speed of these special motors is 
only 750 revolutions, in order to do away as much 
as possible with vibrations. 

e Barré automobiles are manufactured by 
Messrs. Barré, whose works are at Niort; the firm 
also build the motors, but these are on the De Dion, 
Aster, or Buchet types. The motor is in front of 
the automobile (see Fig. 7), and strongly fitted on 
springs ; the actions for varying the speed, or for 
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braking, are transmitted to a friction-plate, thus 
reducing the strain on the mechanical parts of the 
motor. The underframe is formed of tubes, and 
is built for a maximum speed of 33} miles. The 
mechanism is thrown in gear by a friction clutch 
for the three speeds. The large type of automo- 
bile is sold for 2601. The firm also build a light 
type of car, to seat two a: in this type 
the transmission is by belting. It costs 152l. 
With regard to the universal joint in the larger 
type of automobiles, the makers state that it is 
of a special make, offering great guarantees of 
safety. 

Tubes are used for the underframe of the automo- 
bile styled ‘‘Modéle universel Boyer ;” the larger 
tubes are strengthened. The Boyer Company 
also manufacture 20 horse - power four - cylinder 
motors ; these are interesting in that they take up 
but little room, considering their power. All the 
valves are mechanically controlled by a cam-shaft. 
The commutator is actuated by a vertical shaft 
placed at the top of the cylinders in the box con- 
taining the mechanism for changing the speed. 
The motor is reversed by square tooth gearing 
inside the high-speed gearing. 

The Buat automobiles are built with almost 
every type of motors. These are fitted on under- 
frames, of the strength of which it is difficult to 
form an opinion. The object of the builders seems 
to be to generalise as much as possible the use of 
automobiles. 

Messrs. Bouhey, the well-known machine-tool 
manufacturers, have also added to their specialities 
the building of motor cars. The underframe is of 
wood with iron fittings. The motoris of 10 horse- 
power, with two cylinders ; its speed is 900 revo- 
lutions. A special type of coupling connects the 
motor shaft with that of the speed-changing gear, 
the latter shaft being coupled by a universal joint 
with another shaft connected to the driving wheels, 
also by a universal joint. This double coupling, 
by its flexibility, is stated to give very good results. 

The Berliet automobiles, built at Lyon-Mont- 
plaisir, develop up to 24 horse-power ; they have 
nickel-steel hollow axles, and are provided with 
a ‘‘ beehive” radiator. The underframe is manu- 
factured of pressed steel. 

The Boisse car has the appearance of a double 
front-seated tricycle. The motor drives the front 
steering-wheel. This looks a very robust car. Its 
consumption is stated to be only 4 pints of mineral 
essence per 50 miles. One of these cars, fitted 
with a 3 horse-power motor, recently ran at an 
average of 27.5 miles an hour. 

The Bardon automobiles have been very suc- 
cessful in various races during the last two years. 
They are driven by spirit motors. The consump- 
tion of spirit on one occasion, we are told, did not 
exceed .195 pint per ton-mile, the cost of working 
being about $d. per mile. The Bardon motor 
has two cylinders; it is fitted horizontally in 
front and across the underframe, as shown in 
Figs. 8 and 9. Both pistons drive the crankshaft 
by means of a connecting-rod, a bevel-pinion gear- 
ing working the distribution shaft continuously. 
The latter is fitted with a double-conical friction- 
plate, on which two discs bear which work the 
speed-changing gear. On disengaging the me- 
chanism, the discs are removed from the friction- 
plate. 

The Benz exhibit contained a motor car fitted 
with a two-cylinder, vertical, 12 horse-power engine, 
running at 1200 revolutions. The inlet valves are 
automatic, and the cut-off is governed. The speed 
is changed by the action of a sliding gear. The 

ower transmission is by a shaft with a universal 
joint, the shaft extending as far as the differential 
gear on the rear axle. The motor has a magneto- 
electric ignition. The firm also build four-cylinder 
motors up to 30 horse-power. 

The Exhibition contained seyeral examples of 
fore-carriages, provided with the motor and the 
driving wheels, designed for fitting under ordinary 
carriages, to do away with horse traction. This 
scheme, though a very tempting one on first con- 
sideration, has hitherto given more or less indif- 
ferent results, as the ordinary vehicles are not 
built to withstand the very heavy strains which are 
set up with mechanical traction. It has been found 
difficult also to construct a light and comely fore- 
carriage for the purpose. The Cantono electric 
fore-carriage, built by the Compagnie des Véhicules 
Electriques, is stated to meet with a certain amount 
of success in Paris. It costs 220/., and contains 44 


cells, supplying two 3$ horse-power motors. It 





weighs slightly under 1 ton, and can be put in 
place under a vehicle in 7 minutes’ time. It gives 
an average speed of 14 miles. 

The Compagnie Parisienne des Voitures Elec- 
triques showed their Krieger electric cars. We 
gave in our monthly supplement an account of 
a 1100-mile run made with one of these cars through 
England and Scotland in August and September, 
1901.* A still more interesting exhibit, shown by 
this company, wasa composite automobile, contain- 
ing a De Dion petroleum engine driving a dynamo, 
the latter supplying the motors with the necessary 
current. The automobile also carries a set of accu- 
mulators, but these weigh only about 40 lb., and are 
used solely for the ignition of the petroleum engine 
and in braking. The power of the petroleum 
engine is 8 horse-power ; each of the electric motors 
is 4} horse-power. The vehicle weighs 1880 lb. 
The speed is 28 miles on a level, and 18} miles 
normally. 

The Compagnie Frangaise de Voitures Electro- 
mobiles also exhibited their types of electric cars. 
In these the motor is in front and drives the wheels 
by gearing and by a differential shaft placed on the 
rear axle. This type is frequently met with in 
Paris ; it is very smooth running, and finds much 
favour with private owners. 

The Firm Clément acquired a very wide reputa- 
tion as manufacturers of bicycles previous to their 
undertaking the construction of motor cars on a 
large scale. They have improved their types of 
the latter, and showed light designs of automobiles, 
the underframes of which are of wood with iron 
fittings, even for the cheaper ones, which are 
quoted at 1401. The valves are governed mechani- 
cally. The firm build four-cylinder 12 and 16 
horse-power motors; for the latter power the 
cylinders are 3.34 in. in diameter, with a 4.72 in. 
stroke. The throwing into gear is progressive, by 
means of sectors ; for comparatively high powers 
the underframe is of pressed steel. 

Besides the Serpollet, there were very few steam 
motor cars. One type, designed by an engineer, 
M. Chaboche, whose name we know in connection 
with a very ingenious heating apparatus, requires a 
passing notice. He has made a study of the essen- 
tial conditions required of all steam-cars, the auto- 
matic feed and fuel supply. In his steam-car all 
the propelling mechanism is contained in a casing 
bolted beneath the underframe. The motors 
are double-acting, with two cylinders, and are 
slightly inclined to the horizontal. They develop 
20 horse-power for 2-ton goods cars, and 6 and 12 
horse-power for automobiles seating four and eight 

rsons. They are driven by superheated steam. 

he boiler is carried in the rear of the cars, and 
when lamp petroleum oil is used, the consumption 
is .7 pint per mile. The condenser hasa very large 
cooling surface for the limited space it occupies, 
and allowsa run of 60 miles without renewing the 
feed-water supply. In the large traction engines 
the boiler is in front, and is heated with coke. 


(To be continued.) 








THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 


(FRoM OUR OWN CORRESPONDENT.) 


Tus Society, which was once characterised by 
a prominent member of the American Society of 
Civil Engineers as an unnecessary creation, has 
demonstrated to all engineers the error of the 
allegation by not only steadily increasing in 
numbers and in influence in the profession, but 
in gathering the greatest number of distinguished 
engineers at its meetings. The recent meet- 
ing in New York City was no exception to the 
rule; and as the Society has found its house 
too small for such occasions, the committee very 
wisely called the meetings for ere and discus- 
sion at the Sturtevant House. e first gathering 
was held in the Society House, and the auditorium 
was filled to overflowing, as were the rooms ad- 
jacent to it. There was no presidential address, 
which has always been a pleasing feature of the 
annual meeting, nor was there any President to 
deliver it. Mr. Edwin Reynolds was prevented 
from being present at the Milwaukee meeting by 
the machinists’ strike, and from coming to this 
meeting by illness. On both occasions he was 
greatly missed, and the Society sent him an expres- 
sion of its sincere regret at the cause of his 


* See TRACTION AND TRANSMISSION, vol. ii., pages 105 
and 173. 


| 





absence, and its strongest good wishes for his re- 
covery. The presentation of papers was at once 
commenced ; the first one was entitled ‘“‘A 
Rational Solution of the Problems of Weights and 
Measures,” by Professor Sydney A. Reeve. This 
was a plea for the revival of a very old method—the 
duodecimal system. Professor Reeve cited cases from 
his own experienceasan instructor toshow the advan- 
tage of the plan in teaching children. He insisted 
that the metric system was not adapted to indus- 
trial needs. On this point he might have referred to 
one of the earlier meetings of this Society, at which 
Mr. Sellers told of his experience in its use, and 
after installing it in one of their shops at an ex- 
pense of many thousand dollars, and giving it a 
fair trial in hopes of proving it a success, his firm 
was obliged to abandon it. Professor Reeve, how- 
ever, said that the system had been open to all who 
desired to try it for 36 years, and the users had 
not perceptibly increased in number. The speaker 
thought itcumbrous. He said that if our numerical 
system had been based on the octonal or duodecimal 
plan, the originators of the metric system would have 
urged a system based on one of these, and would 
have derived additional advantages. He quoted 
from Mr. Herbert Spencer to show why the metric 
system had not found wide adoption. To sum- 
marise very briefly, Mr. Spencer’s position is : 

1. That the natural evolution of systems of measures by 
popular adoption or rejection, or by the survival of the 
fittest, has ever been away from decimal divisions and 
toward the repeated division of a unit by twos and by 


threes. 

2. That this tendency has been only very slightly 
affected by the parallel presence of decimal systems of 
division, even when made compulsory by law. 

Professor Reeve thought decimal sub-divisions 
were too far apart, and that all the advantages of 
having a system of measures on the same basis as 
the system of notation have not been equal to the 
disadvantage of conducting the day’s work on any 
division than by twos and threes. The reason the 
metric system has found favour with scientists was 
because of the large proportion of computation to 
mensuration. Professor Reeve might again have 
referred to that same early meeting of this 
Society, when the veteran Mr. Henry R. Worth- 
ington said that the metric system seemed to him 
to be devised for those who wished to do a 
great deal of talking and very little thinking. 

Professor Reeve claimed that the industrial and 
commercial world had emphatically pronounced in 
favour of divisions by twos and threes, and had 
shown it would not be forced to give this up even 
by law ; he asked if the scientific world would not 
better gain its desires of harmony between measures 
and notation by adopting a duodecimal system of 
measures. He said that he had tried the experiment 
of learning the duodecimal multiplication tables and 
duodecimal notation, and in three days’ time found 
they were easier than decimals. He further claimed 
that the ordinary person can think in dozens easier 
than in tens. 

As to linear measure, he said :— 

First and foremost, the foot and the inch could be 
retained. Their duodecimal expression would substitute 
for the inaccurate marks (’) and (”), or for the more 
accurate but more cumbrous substitutes ‘‘ft.” and ‘‘in.,” 
simple integers for feet and a duodecimal fraction of a 
single digit for the inches, thus: 


Decimal. Duodecimal. 
? a i. oh 
2 ft. a in, 2.. 76 ft. 
5 ft. 3? in. 5.. 39 ft. 


This could and would be done wherever feet and inches 
were more convenient than other units, quite parallel to 
and consistently with the adoption of the following sug- 
gestion, which is offered because the development of a 
complete duodecimal system from the foot as a basis 
does not result in all that could be desired. 

The standard unit of length for all English-speaking 
peoples is the yard. Let it be retained as the ton for 
the new duodecimal system of weights and measures, 
quite as the metre is the base for the metric system. 

The standard table of lengths would then become :— 


lmile = 1000.. yards (= 1728 yards = 5184 ft.). 


lyard = 10.. trinches is 1 dozen 3-in. lengths). 
ltrinch = 10.. quarters (= 1 dozen }-in. lengths). 
lquarter= 10.. groats (1 groat = 7, in.). 


All of these units of length are familiar ones. They are 
all exact equivalents of present units except the new 
mile, which is 1.8 per cent. shorter than the present 
statute mile. 


From the foregoing it will be seen that Professor 
Reeve seeks to introduce a new phraseology as well 
as to revive a notation. 

Square measure, said the authur, presented more 
difficulty only because so much finished work is 
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recorded in this, for instance, the Government 
territory. Yet here, although Congress legalised 
the metric system, he claimed we hear little of 
ares and hectares notwithstanding 36 years have 
elapsed. 

As to money, he would retain the dollar and all 
its unit representations, but call in 5-dol. bills or 
higher denominations and issue denominations of 
3, 6, and 9 dozen and gross; he would retain 
4 dols. and } dols., and retire dimes, nickels, and 
cents. 

In the discussion which followed Professor 
Reeve’s paper, it was stated that Mr. Nystrom had 
proposed a system founded on division of 16, and 
the question was raised as to the disposition of 
the zs in., which occurs quite frequently in pre- 
sent practice. Professor Reeve preferred 12 be- 
cause it brought in the factor 3. In regard to 
100 in., he thought it would, under his system, 
be replaced by ;} th, and stated that present prac- 
tice jumped from gi to zoy5- 

After the conclusion of Professor Reeve’s paper, 
the meeting resolved itself into a ‘‘Smoker,” and this 
proved such an interesting topic that its pursuit 
was continued to a late hour. The next morning 
the Society met at the Sturtevant House, and the 
annual meeting was opened. The first business 
was the annual report of the Council. Two hundred 
and twenty-six new members had been added during 
the current year, which brought the total member- 
ship to 2349. The library had received consider- 
able additions, and the finances were in a satisfac- 
tory condition. Two members had been appointed 
to confer with the American Institute of Architects, 
and arrange tests on steel I beams of large size. 
It also appeared that the Society owned in real estate 
and other assets about 100,000 dols. A Committee 
had been appointed on the subject of ‘‘ Machine 
Screw Threads,” and another on ‘‘ Standard Speci- 
fications for Testing Material.” The John Fritz 
medal having been established in the past year, a 
committee was appointed for its annual award. It 
was announced there would be monthly meetings at 
the Society House during the winter to discuss 
engineering topics. The report of the Committee 
on ‘‘Rules and Methods” was then taken up and 
discussed at length. This was only the preliminary 
report ; the report for action will be made at the 
annual meeting in November. Like preliminary 
skirmishes in war, it drew the fire of the enemy. 
The disposition of junior members was the point 
where the battle raged, and the sentiment of those 
present was: Juniors should be either promoted 
at the age of thirty, or dropped from the rolls. 
Other amendments, and methods of making them, 
were discussed at some length, and the follow- 
ing were declared elected for the ensuing year :— 
President—James M. Dodge ; Vice-Presidents—F. 
H. Daniels, James Christie, and John R. Freeman ; 
Managers—R. C. McKinney, 8. S. Webber, and 
Newell Saunders ; Treasurer—William H. Wiley. 
The final report of the Committee to standardise 
engine tests was presented by Professor D. S. 
Jacobus. It was a most elaborate and exhaustive 
document of nearly 80 pages octavo, and showed 
the master minds which had considered the subject, 
it also showed how much time busy men can sacri- 
fice in the interests of a society when they have 
its welfare at heart as well as the welfare of others 
in their profession. It is only possible to cite here 
the various headings under which the Committee 
considered the subject, and refer those interested to 
the document itself. The headings considered were 
as follows :— 


Rutes ror Conpuctine SteaM-Encine TESTS 
Code of 1902. 

_ Object of test ; General condition of the plant ; Dimen- 
sions, &c.; Coal; Calibration of instruments ; Leakages 
of steam, water, &c.; Duration of test; Starting and 
stopping a test ; Measurement of heat units consumed by 
the engine; Measurement of feed-water of steam con- 
sumption of engine, &c.; Measurement of steam used by 
auxiliaries ; Coal measurement ; Indicated horse-power ; 
Testing indicator springs; Brake horse-power ; Quality 
of steam ; Senet rding the data; Uniformity of 
conditions ; Analysis of indicator diagrams ; Standards of 
economy and efficiency; Heat analysis; Temperature- 
entropy diagram ; Ratio of economy of an engine to that 
of an ideal engine ; Miscellaneous ; Report of test. 


Rvuies ror Conpuctine Tests or GAs AND OIL 
NGINES. 
Code of 1901. 

Objects of the tests ; General condition of the engine ; 
Vimensions, &c.; Fuel ; Calibration of instruments used 
in the tests; Duration of test ; Starting and stopping a 
test; Measurement of fuel; Measurement of heat units 





consumed by the engine ; Measurement of jacket water 
to cylinder or cylinders ; Indicated horse-power ; Brake 
horse-power; Speed ; Recording the data ; Uniformity of 
conditions; Indicator diagrams and their analysis; 
Standards of economy and efficiency ; Heat balance ; 
Report of test ; Temperatures computed at various points 
of the indicator diagram. 

There was an extended written discussion of the 
report, and also some remarks by those present. 
Everyone commended the committee and their 
great work, and the Society gave them a hearty 
vote of thanks. 


Tue Metric System. 


Then followed a paper by Mr. F. A. Halsey, 
entitled ‘‘ The Metric System.” This proved to be 
a paper that has long been needed, and Mr. Halsey 
and the Society may be most heartily congratu- 
lated on its appearance. The whole plan of the 
advocates of the metric system has been to reason 
from particular instances to general conclusions— 
a method condemned by logicians, and contrary to 
common-sense as well. Then the whole issue has 
been obscured by a mass of irrelevant matter, until 
the seeker after truth finds it quite difficult to detect 
what is fact and what is only theory and assertion. 
Twenty-eight years ago the metric system was 
legalised in the United States, and after trial by 
honest seekers after its merits, fell, to use the 
phrase of an ex-president, into ‘‘innocuous de- 
suetude.” Now the advocates are trying to goa 
step further, and by Congressional action to make 
its use compulsory, although that is not the bold 
way in which they put their attempt. It was 
reserved for Mr. Halsey to sweep away the ob- 
scurities thrown around the action, to weigh care- 
fully the merits and demerits of the metric system, 
to show the falsity and absurdity of many of the 
claims of its adherents, and to set forth to the 
Society the probable result of this action of the 
‘* metricians,” perhaps ‘‘ meretricians”’ would be a 
better word. For that reason your correspondent 
thinks the paper most timely, and regrets he has 
not the space toprint Mr. Halsey’s paper in full, since 
he may again fall under the censure of Mr. Halsey’s 
journal for making extracts, although the weight 
of its anger is not heavy ; indeed, it rather affords 
him some enjoyment. How well Mr. Halsey per- 
formed his task may be judged from the extracts 
I have space to make. At the outset the writer 
stated the prometric argument was @ priori 
reasoning, based on what ought to be, while his 
was that of modern science, which interrogates 
Nature to learn what is. He cited the statement 
that this nation would make the change easily, 
and promised to show how laboriously France and 
Germany have made it; also the statement that 
our foreign customers. would be pleased with the 
change, and promised to show they would give a 
—well, say, ‘‘ picayune,” although evidently that 
term was not exactly what was in his mind. Your 
correspondent recalls the case of an irate indi. 
vidual who was raging because some one had called 
him a liar, and when a sympathising friend advised 
him not to mind it because the party had called 
other men by the same epithet. ‘‘ But,” said the 
stigmatised man, ‘‘ the worst of it was, he went on 
and proved it.” Now Mr. Halsey has not called 
the metricians untruthful, although he seems to 
have pretty well proved his side of the case. 

In Germany the old methods still prevail, 
although 28 years ago the metric system was made 
compulsory, and Mr. Halsey cited Mr. Hess, who 
was with the German Niles Works, near Berlin— 
one of the finest works, it may be said, in the 
world. Mr. Hess wrote :— 

To work with both millimetres and inches in the same 
shop, and not infrequently on different portions of a 
single piece, is too illogical an arrangement to maintain 
itself, A further complication is brought about by the 
fact that, though like in name, an inch is a widely vary- 
ing quantity in different sections. In Germany alone 
there are at least half a dozen, of which two, the 
Rhenish and the English, are in such very general use 
as to cause great confusion. 

It is quite true that the great majority of these [old 
provincial inches] are no longer in use; still it is to-day 
necessary to be very careful in using rules that are pur- 
chasable in every hardware store, to make sure whether 
the inches that are given on the reversed side are Rhenish 
or English inches. nae 

Nearly universall the carpenters and other building 
mechanics use the Rhenish inch, and we have occasionally 
found that men in our shops have made use of their private 
Rhenish foot-rules. 

In talking with the proprietor of a large retail hardware 
shop in Berlin, I learned that practically all of the small 
tradesmen with whom he has to deal still stick to the use 
of the inch ; and when they want to sell them anything 


according to metres, they are informed that they are used 
to the inch and foot, and do not wish to’ be bothered with 
the metre. 

To understand the full force of this it must be remem- 
bered that to sell. by other than metric measures in 
Germany is a finable offence, and Mr. Hess’s informant 
has, in fact, paid such fines for acceding to his customers’ 
demands. 

Yet we are told that in three to five years the 
change can be made in the United States. 

Mexico, where the system was made compulsory 
in 1884, having been cited to show the metric 
system was working splendidly—and they had 
made the change by a jump—Mr. Halsey quoted 
from the Superintendent of Machinery of the 
Mexican Central Railway, as late as October 7, 
1902. He says :— 

We use nothing whatever but American measure- 
ments in the work of the mechanical department. Our 
drawings of locomotives and cars and our shop tools are 
all in American measurements; and as far as my informa- 
tion goes, this is the case with nearly all railroads in 
Mexico. ‘4 

Mr. Halsey stated he met a representative of the 
National Association of Manufacturers, who had 
travelled extensively in Europe, China, and Vene- 
zuela. In the latter country, he says, the metre 
is practically unknown, the old ‘‘ vara” being the 
commercial unit of length; and denied with con- 
tempt that the metre was in any sense established 
as an international unit. Of course, if England, 
Germany, and the other European nations portion 
out Venezuela among them, as Poland was once 
divided, they will, no doubt, establish a standard 
that will permit them to make the most out of the 
unfortunate natives; but that division will not 
occur just now, nor in this century. 

As to the claims for superiority, the author 
called attention to the smallness of the French 
unit, the millimetre. To express a metre one writes 
1000 millimetres, while 8 metres were 8000 milli- 
metres. It reminded him of measuring the lunar 
distance in inches. He thought the apparent sim- 
plicity of decimal fractions somewhat fictitious, 
and gave the following Table of equivalents :— 


' = .3333+ dy = .0166+ vs = .0625 
= .25 ts = .0143+ gy = .03125 
i = 2 os = .0125 ae = .015625 
= .1666+ ds = 0111+ sko= .0028 + 
{ = .1428+ xho= 005 aip= .0022 + 
= 11% sto= .0033+ sto= .0018 + 


} = 11114: 

Read some of these expressions aloud. One-eighth equals 
one hundred twenty-five thousands ; one sixtieth equals 
one hundred and sixty-seven ten thousandths; one thirty- 
second — three thousands one hundred twenty-five 
hundred thousandths. Can any one say that the decimal 
equivalents give as clear a -mental picture of their valu» 
as the vulgar fractions? They never do, except where 
the decimal is small, and this explains why people insist 
on using vulgar fractions. 


He then contrasted the few people to be bene- 
fited by the metric system as against the masses 
who would be incommoded. His strongest argu- 
ment was that the change involved the destruction 
of our existing standards. On this, he said :— 


The pamphlet containing the testimony before the 
House Committee is full of questions and of testimony 
from the metric advocates, the purpose of which is to 
show that the cost of changing standardised tools is, after 
all, not very serious, if done gradually, but nowhere is 
there anything to indicate that these — have any 
idea of the value of a standard as such. For their benefit, 
therefore, I will explain that, while the value of stan- 
dardised tools in this country runs into unnumbered 
millions of dollars, the value of a standard is not chiefly 
or even largely represented by such tools. 

The chief value of a standard lies in the fact that it is 
adopted, that it has become a part of our daily lives, and 
works so smoothly that we are scarcely aware of its 
existence. For example, the value of |p ty ae stand- 
ards is not represented by the taps and dies in the hands 
of pipe-makers and fitters, but by the fact that because 
the threads are standardised, pipe fittings can be made 
by the million, at trifling cost ; and that when we need a 
fitting we can buy it for a few cents, with the assurance 
that it will fit, instead of having to get it cut to order to 
suit an odd size of thread. Similarly, the cost of attempt- 
ing to change air-brake hose pha 09g is not represented 
by the value of the tools for making the couplings in the 

a Works, but by the infinite Sentosa of 
the railroads in getting from one standard to another. 
The value of the tools in this case is not many dollars, 
but the cost of the change cannot be found upon any 
inventory, nor can it be measured by any scale. 

Similarly, again, the cost of changing our pipe-thread 
standard is not represented by the cost of new taps and 
dies, but by the confusion involved in getting from one 
standard to another—a oqeinaten bags be last ane 
existing steam, water, and gas pipes have disappeared, 
and which will not be lessened by putting off the change 
until it is brought about ‘‘at the suggestion and con- 
venience of manufacturers.” ‘ 

It is because of our standards and our standardised 








106 


ENGINEERING. 





[JAN. 23, 1903. 








THE CHILIAN BATTLESHIP 
MESSRS. VICKERS SONS AND MAXIM, LIMITED, BARROW-IN-FURNESS. 


CONSTRUCTED BY 


(For Description, see opposite Page.) 


“ LIBERTAD.” 








methods that American mechanical “industries are great. 
It isin this that we lead, and by‘this sign we conquer. 
It is this that distinguishes us from the remainder of the 
world ; and having the lead which such things give us, 
we are asked to abandon it and line up in the race afresh, 
and this in the name of progress! 

As to the testimony offered at Washington, the 
author considered much of it to be valueless, being 
that of scientists captivated by the nicety of the 
thing ; this was a practical question, or, as he put it, | 
‘*a factory question.” Asto the testimony of en- 
gineers, he alleged that most of them were civil | 
engineers ; no mechanical engineering society had | 
endorsed the change. He said :— 

Civil engineers deal with constructive measurements, 
but a characteristic of their work is that each piece of it, 
be it bridge, canal, or dam, is complete in itself, 
signed and built for its place and work, and in its mea- | 
surements has little to connect it with the past or future. 
There are, however, two classes of measurements which are | 
especially within the province of the civil engineer—land 
and angular measurements, of which the former are 
expressly exempted from the operation of this Bill. 
Angular measurements are also within the special pro- 
visions of the American and Canadian astronomers, the 
superintendent of the coast survey, and the American 
astronomical instrument maker, who testified before the 
House Committee in favour of the Bill. These gentlemen 
are distinguished men. No one honours their achieve- | 
ments more highly than I ; but that does not change the | 
facts about their testimony. 

The foregoing is a very brief summary of a paper 
of forty-eight pages ; the metricians were on hand 
in force, and proceeded at once to justify Mr. | 
Worthington’s opinion of them, as set forth in the | 
early part of this article. They also proceeded to 
obscure the issue, as your correspondent has stated | 
was their custom. The statement that this proposed 
legislation was not compulsory is a fair sample. 








Fig. 1. 


|“ Are you obliged to attend divine service in the 


| Navy?” was asked of an old salt by a young lady | 


| visitor to the battleship. ‘‘ Well no, not exactly, 
miss,” he replied; ‘‘ but then, you see, we'll lose our 
grog if we don’t go.” ,This, it may be remarked, 
was before the anti-canteen excitement. 
legislation is sought to compel the. United States 


Government to put specifications’ on contracts and | 


supplies in the metric system. Would not the result 


in their manufacture and in their sales. The discus- 
sion raged for hours, running into the next day. 
The Secretary stated that numerous letters had 
been received from manufacturers, and none favoured 
the metric system. One of the largest manufac- 
turers of machine-tools in the world said the adop- 
tion of this system would not help their foreign 
trade. In this connection a letter of that veteran 
engineer and Past-President of this Society may 
not eome amiss ; it was addressed to the editor of 
Engineering News, where it appeared in the issue 
of December 25, as follows :— 

Sir: “‘Assurp!” Yes, that is the word with which 
the Committee of the American Society of Mechanical 
Engineers on the metric system fitly characterised and 
contemptuously dismissed the Bill, now before ee, 
making our own system of linear measurement. illegal. 
That word was the necessary conclusion from the facts 
presented in the report of the Committee. 

The promoters of this measure were very properly 
excused on the ground of ignorance. If they had the least 
idea of what they were doing, of the unapproachable ex- 
cellence of the system of linear measurement on which 
they were laying their hands—an excellence which is 
briefly outlined in the report of the Committee, but 
which can be realised only by those who are familiar with 
its use—their advocacy of this Bill would be without 


excuse, 
be incapable. 


Now | 


or rather it would be an act of which they would | larg 





| To begin with, I arraign the metric system itself as 
absurd. First, its pretension to be scientific is absurd. 
The idea on which this system was founded was big and 
le except the French could 


| childish; one which no 
o them it seemed sublime. They 


ever have thought of. 


would take for a unit a quadrant of the meridian, 


1 
10,000, 
| or the distance on the earth’s surface from the Equator to 
the Pole, and make this the unit of a grand decimal 
system of measurement of everything on the earth and in 


be: All who bid must be prepared to use this system | te heavens ; and from this they would derive unit for 


another grand universal decimal system of weight. After 


| the metre had been materialised in a metal bar, and this 


bar had been legally proclaimed to the world as the said 
universal unit, 1t was found to be too short, and the 


| absurdity of this visionary fantasy stood exposed. The 


metre is merely an arbitrary unit, as any unit of measure 
| or weight must necessarily be. 

This performance would be too ridiculous to notice 
were it not for these two facts. The metric system is 
still proclaimed to be the grand universal scientific system 
|of weight and measure, and many merely theoretical 
minds, and I am sorry to say some practical mechanical 
minds also, in this country are dazzled by its brilliant 
pretensions. The fantastic foundation is also a key to 
the character of thesystem. Weshall see that as a whole 
it is the product of the same merely theoretical and 
visionary minds. 

Secondly, the metric system is absurd in confounding 
together weights and measures, things which are entirely 
| dissimilar and unrelated, and applying the same system 
of division to both. Universality was the hobby and 
| the blunder of its schemers. Thus we have this result. 
Physicists deal with minute quantities, and do not 
|measure, but only weigh. In the free exercise of their 
right to choice, they found the gram and its decimal divi- 
sions to be admirably adapted to their use; their work 
lying within the natural field of the decimal system. 

rom this they jumped tothe universal conclusion, which 
is not merely unscientific, but is senseless, that the metric 
system must be equally suited to everything: to things 
e as well as net and to measurement as well as to 
But English-speaking people who measure do 


| weight. 
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not agree with them. Therefore these people must be |for land measures, and the millimetre for mechanical 
deprived of their right of choice, and’ compelled by law | measures, thus making necessary the use of three decimal 
to take the medicine that these doctors think will be good | points. 
for them. This illustrates a radical absurdity of the| Fourthly, the metric system is absurd in forbidding the 
metric system, applying one universal method to every- | use of division by continual bisection, the natural method 
thing. which first occurs to everybody, and which possesses 
tng our attention now to measurement, with | important advantages, as mentioned in the report of the 
which mechanical engineers are chiefly concerned, I note, | Committee ; thus interfering with individual freedom of 
thirdly, that the metric system is absurd in ordaining a | choice, which is a natural right, and ordaining for uni- 
—— unit of measurement for everything, from the least versal use the decimal system of division only, the proper 
’ the greatest, when all other systems employ a number | field of which is in the ——— of very small or frac- 
. —_ each one especially adapted to a larger or a | tional quantities, and which is wholly unsuited to express 
pn: ler field. This absurdity stands confessed. The | large dimensions. — wr 
tt etricians found themselves after all compelled to employ his absurdity is realised in its most aggravated form 
‘ree units, the additional ones being the kilometre |in mechanical measurements, in which every dimension, 








however large, it was found necessary in the metric 
system to express in millimetres, the smallest unit, 
-03937079 in. Thus, 38 ft. are 11,558 mm., and these 
five figures and two letters must be written. Nice to re- 
member! We might just as well be compelled to express 
all divisions of the circle or of time in seconds. 

But, say the metricians, we want uniformity. Well, in 
the English system of linear measurement we have uni- 
formity. It presents the very ideal of uniformity. 
Throughout the United States and the British Empire, 
all English-speaking people on the globe, in their great 
variety of occupations, every man who measures any 
thing for any purpose, all employ the same identical 
system of measurement. Its great practical excellence 
has compelled its universal adoption by men free to use 
the metric or any other system if they want to, and with 
the same freedom of choice this excellence will make its 
use universal. 

The proposed law excepts land measurement. The 
same reasons should cause all -measurement to be ex- 
cepted from it. Yea, they are tenfold stronger in the 
case of mechanical measurement. It would produce 
quite as great confusion or chaos in mechanical as in land 
measurements—indeed, far greater. Its disastrous effects 
in cutting us off from our mechanical past, and in anni- 
hilating our standards and our literature, would be in- 
conceivable, and all for what? Echo answers, What ? 

A judicious law, giving to this nation the same uni- 
formity of weights that we now enjoy of measures of 
length, would doubtless be hailed as a benefit. Adher- 
ence to the proposed law, applying the metric system, 
which confounds measures and weights, and applies one 
arbitrary system to both, will bring our legislators, sooner 
or later, to realise that our system of linear measurement 
is intérwoven with the life of this people; that they 
realise its inestimable value, and that they are fully able 
to maintain it, 

Cuas. T. Porter. 

Montclair, N.J., December 16, 1902. 

This letter indorses Mr. Halsey’s position in 
many ways; while coming as it does from one of 
the great inventors of the age, and who should in 
the views of many be the first recipient of the John 
Fritz medal, it will carry conviction to many others, 


(To be continued.) 








THE LAUNCH OF THE CHILIAN BATTLE- 
SHIP ‘‘ LIBERTAD.” 

Tue launch of the Chilian battleship Libertad from 
the Naval Construction Works of Messrs. Vickers 
Sons and Maxim, Limited, on the 15th inst., was in 
every way a success. This, however, is the usual 
result on such an. occasion, owing to the splendid 
natural advantages and equipment of the works. The 
launch was only in consonance with the splendid per- 
formance in her construction. The keel of the ship 
was laid on April 7, .1902, and it would have been 
possible to launch her in November had it been so 
desired, or had the berth been required. Instead of 
this, rapid progress was continued with the assistance 
of the immense gantry cranes over the berth, and all 
her side armour is now in position, her barbettes 
are erected ready for receiving the guns, and parts of 
the machinery are on board. The ship is thus further 
advanced than most battleships when launched, and 
could be delivered within the contract time of eighteen 
months; but, happily, there is not the same urgent 
necessity for early delivery as was the case when the 
Chilian Government ordered the ship. 

An important element in the attainment of this 
rapidity of construction was indicated by the chair- 
man of the Vickers Company—Mr. T. E. Vickers, 
C.B.—at the luncheon following the launch. The 
Chilian naval authorities placed the order for a 
battleship complete, and gave the company a free 
hand. The result was that every unit was at once 
put in hand—the armour and big guns at the Sheffield 
works of the company, the small guns and powder 
at the Kent works, and the hull, engines, boilers, gun- 
mountings, and projectiles at the Barrow-in-Furness 
works, so that everything went forward simultaneous] 
and smoothly. We cannot help sympathisin with 
Mr. Vickers in his regrets that the Chilian Naval 
Commission were not inclined to keep them up to their 
time, as we should then have had a demonstration of 
the immense advantage of ordering from such a ‘firm 
the complete ship, as compared with the British Ad- 
miralty practice of making separate contracts for 
armour, guns, and ship—sometimes, too, with but little 
heed to the necessity of simultaneous progress with 
each item, to suit the general scheme of construction. 

Our illustrations annexed show the condition of 
the ship at launching, and the general arrangements 
for putting the ship into the water. The launching 
berths at Barrow offer an exceptionally firm foundation, 
and the Walney Channel ample waterway ; while long 
experience with heavy ships has evolved almost an 
sang sound cradle. It will be seen from our engrav- 
ings that the poppets, securely braced together, have 
their upper ends inserted within flanges in a casting, 
fitting into the form of the ship, which has fine lines 
forward and aft. The standing ways were 5565 ft. long, 
and of such width that the weight was reduced to 
1.64 tons per square foot. The total launching weight 
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was 6700 tons, including the cradle, and immediately 
after the dogshores fell the vessel began to move. 
The launch was admirably timed, and by an ingenious 
arrangement the height of the water over the end of 
the standing ways was recorded on a gauge on the 
platform accommodating the guests of the firm. A dis- 
tinguished company was present, including the whole 
of the Chilian Government officials and the naval 
attachés of most of the foreign powers, as well as 
Admiralty representatives. 

The declivity of the standing ways was }3 in. per foot, 
and 48 seconds elapsed from the first movement until 
the vessel was afloat. An engraving on page 106 shows 
the Libertad taking the water. The dip at the stern 
attained a maximum of about 29 ft. under the surface, 
and the wave created was about 7 ft. high. The ship 
only travelled 195 ft. when she was brought to a stop, 
but it would have been quite feasible, so. far as width 
and depth of waterway were concerned, to allow the 
vessel a much longer run. The ship was pulled up by 
the drag of chains, weighing in all 400 tons. There 
were four bundles on each side of the ship, which 
came into operation at successive stages in the ship’s 
downward course. There was an additional stern- 
drag, consisting of an anchor firmly bedded, inshore, 
and connected to the ship’s quarter by a 7-in. flexible 
steel wire rope. This anchor was found to have been 
dragged a distance. 

The vessel was subsequently towed to the fitting- 
out basin of the company, where her machinery and 
boilers were waiting ready to be lifted on board. We 
illustrated the machinery in last week’s issue, and de- 
scriptions of ship, armament, and machinery will be 
found on pages 47 and 76 ante. 








DOUBLE-HEADED HORIZONTAL BORING 
MACHINE. 

WE illustrate on page 99 a double-headed horizontal 
boring machine which has been supplied by the Newark 
Machine Tool Works (Messrs. Binsse and Hauschild), 
Newark, New Jersey, to the British Westinghouse 
Works, near Manchester,* the machine having been 
lesigned originally by the Westinghouse Electrical 
and Manufacturing Company, to bore the bearings in 
the cast steel frames of their tramway car motors. 
The frame encloses the motor completely, there being 
no openings except the four bearings for the two shafts. 
It is made in halves, which, after being planed, are 
bolted together for boring the bearings. Many 
thousands of these motors have been made, and accu- 
rate alignment is required both to secure quiet run- 
ning as well as interchangeability of parts. The first 
machines made for this purpose had four sliding heads, 
which were fed up to the casting, two on each side, 
and bored all four holes at once. Clearly the accuracy 
f this operation would be greatly affected by any 
inaccuracy of the heads. 

In the machine illustrated the casting is held in a 
cradle fixture, and the boring is done by two boring- 
bars, guided in hardened bushings in the fixture. The 
bars are coupled to the boring-bars of the machine. 
One head is fixed to the bedplate ; the other has an 
adjustment crosswise, being bolted to a slide fastened 
to the bedplate. The boring-bar centres are thus fixed 
according to the distance between the motor shafts, 
and the heads are fixed during the boring. The table 
which carries the cradle and casting is adjustable 
vertically by power and hand. The feeds are of the 
simplest character possible—an adaptation of the 
Seller’s friction discs. It will be seen that there is no 
wear to spoil the alignment of the machine, other than 
that of the boring-bars. 

The dimensions of the machine are as follow : 


Length overall . 4 os 25 ft. 
Width over all _... be he pea 
Boring-bar diameter et 44 in. 
ed feed, maximum _... Sl yy 

Feed at one setting aa 7 41. 
Maximum distance from bar 

centre to table ... i Ca - = 
Minimum distance from bar 

centre to table ... oh | 
Cross-movement of head 20 


Table 


Eee ie oe ... 108 in. by 38 in. wide 
Total weight of machine ; 


25,000 Ib. 








SHIPBUILDING AND MARINE 
ENGINEERING IN 1902. 
(Concluded from page 91.) 
IRELAND. 

Tux production of the Irish firms is the highest on 
record, the 28 vessels launched making up a total of 
159,763 tons, which is 7361 tons more than in the 
preceding year. Since 1897, when the total was 109,157, 
there has been a steady advance. Messrs. Harland 
and Wolff, as in previous years, top the list for the 
United Kingdom with a total of 79,497 tons Board of 
Trade register, but this is about 13,000 tons less than 
in the previous year. The gross tonnage, including 
erections, is 84,947 tons, or 13,800 tons less than in 





* See ENGINEERING, vol. ]xxiii., page 397. 





the previous year. The horse-power of the machinery 
fitted to these vessels is 16,000 indicated horse-power 
less. The totals are given in the appended Table :— 
1896. 1897. 1898. 1899. 1900. 1991. 1902. 
Tons $1,316 84,240 67,905 82,634 67,845 92,316 79,497 
LH.-P. -.. 61,324 45,850 33,350 66,150 36,300 76,000 60,200 
The horse-power includes the machinery for the 
battleship Queen, of 15,000 indicated horse-power, 
constructed at the Devonport Dockyard. The Cedric 
is the largest ship yet built, being nearly 21,000 tons, 
while the average of the six vessels included in the 
list is this year 13,250, as compared with 13,200 in 
1901, and 11,300 in 1900. The firm’s return is so re- 
markable that it should be given :— 


Ships Launched by Messrs. Harland and Wolff during the 




















Year 1902. 
7 a | a | _ | a ! > ! cai 
23 |ge ve 
g2-las | oo | 
| Reseed oe | 
=e 8) 34 ‘ 
Name. |Description. Port, S= 2&2 0% Engines. 
| | Bbe gee sé | 
| Zoe ialal ci 
Corinthic ..|Twin screw | Liver- 12,281| 12,201] 4,850) Balanced 
steamer | pool | quadruple 
Ionic | Ditto a |12,282 12,292} 4,850 ne 
Iowa | Dito | on | 8,370 10,550) 4,800, Triple 
Cedric | Ditto #4 20,984 23,144 13,350 oo 
| | quadruple 
Orita sf: SBD os 9,815 10,085! 6,500 
Arabic ..| Ditto | 5, — 15,865/16,585/10,850' _,, 
Queen, (Machinery | -. | .. {15,000 Triple 
H.M.S, only) | | 
Totals | 79,497 84,947, 60,200 
| 





Messrs. Workman, Clark, and Co., Limited, who 
take second place in the United Kingdom, have in- 
creased their total by 23,000 tons, and the horse- 
power of the engines by 13,600. Their return is only 
second in significance to that of Messrs. Harland and 
Wolff, and may also be given in full :— 

List of Vessels Built and Engined by Messrs. Workman: 
Clark, and Co., Limited, Belfast, 1902. 








Reon’ of | Gross 
= Port of Trade, | Tonnage, 
Name of Vessel. Registry. GrossTon- including LH.-P. 
| mage. Erections. 
Oswestry Grange treenock | 6,591 (| 8,202 8,750 
Telemachus Liverpool | 7,450 | 7,600 | 4,350 
Jason .. ae Do. | 7,450 7,600 | 4,350 
Lord Antrim .. Belfast | 4,269 4,690 | 2,750 
Titian .. Liverpool | 4,170 5,320 | 3,250 
Tintoretto Do. | 4,181 5,330 | 8,250 
Keemun.. “Ss Do. | 7,642 | 9,292 | 4,500 
Gregory Apcar Calcutta | 4,562 5,064 8,750 
Irak ah - Live 1 | 98,117 10,014 5,500 
Marere .. London | 6,600 | 8,300 8,700 
Wayfarer Liverpool | 9,800 | 9,900 5,000 
Colonial. . Do. | 6,100 | 5,400 | 2,750 
75,932 86,712 | 46,900: 


| } 
| | 


All the steamers hid engines of 
type, and the Oswestry Grange, Keemun, 
and Wayfarer are twin-screw steamers. 
for several years are as follows :— 


og Ng eon 
rak, Marere, 
The totals 


1897. 1898. 1899. 1900. 1901. 1902. 
Tons... 24,743 53,475 45,018 56,201 52,711 75,932 
LHL-P.... 16,100 32,520 29,950 31,300 33,300 46,900 


The Londonderry Company launched a steamer of 
2894 tons for Austria, and one of 450 tons for British 
owners, together 3344 tons, as compared with 6908 
tons in the previous year. They have on hand vessels 
of 4000 tons. Messrs. MacColl and Co., Limited, of 
Belfast, built a lighter of 130 tons for British owners, 
and the Dublin Dockyard Company, a new concern, 
launched in their first year a 400-ton steamer and two 
barges, in all 460 tons, so that Ireland has done ex- 
ceptionally well in shipbuilding during the past year. 


Toe THAMES. 


The work we have to record as carried out on the 
Thames for 1902 is scarcely so important as in the 
previous year, although the total tonnage is consider- 
ably larger than the average. There were constructed 
306 boats ; but all with the exception of 16 were barges, 
lighters, or similar craft. The exceptions were, for 
the most part, steam tugs and launches, although of 
notable interest were four first-class torpedo-boats of 
254 knots speed, built for the British Navy by Messrs. 
Thornycroft, a torpedo-boat destroyer of 32 knots 
speed by Messrs. Yarrow, who have also the distinc- 
tion of having launched the first yacht fitted with 
steam-turbine machinery—the Tarantula, of 150 tons, 
with turbines of 2000 horse-power. The aggregate 
tonnage of the vessels launched is 29,181 tons. The 
total for 1901, which was very considerably augmented 
by the addition of two battleships, each of 14,000 tons, 
was 52,934 tons, but the five years prior to this, 1896- 
1900, had an average of only 20,300 tons, so that this 
year’s work may pronounced very satisfactory. 

he figures for several past years are given below :— 
1897. 1898. 1899. 1900. 1901. 1902. 

38,294 13,100 24,212 52,984 29,181 


Tons 6,054 
116,30] 140,000 177,280 83,259 126,637 51,129 


I.H.-P, 





The horse-power of machinery, it will be seen, is re- 
duced in 1902 by the absence of the battleships, and 
also by only five torpedo-craft being included in 1902. 
Messrs. Humphrys, Tennant, and Co. supplied engines 


for H.M.S. Berwick, built by Messrs. ardmore, of 
Glasgow. Messrs. Plenty and Son, Newbury, com- 
pleted thirty-two sets of engines, aggregating 4342 
indicated horse-power, for despatch to India, Africa, 
Spain, Egypt, Australia, Malta, and for one or two 
vessels built in this country. With the exception of 
two of the largest sets, all these were of the compound 
surface-condensing type. The firm have in hand six- 
teen sets, of 1500 indicated horse-power. The Vauxhall 
Iron Works Company, Limited, completed engines for 
eleven vessels, totalling 1240 indicated horse-power, 
five of which were shipped abroad, while the others 
were for ships built in the district. The largest set 
was of 300 indicated horse-power. The firm have on 
hand engines for seven steamers, totalling 1250 indi- 
cated horse-power, the largest, for Calcutta, being of 
500 indicated horse-power. 

As to shipbuilders, the Thames Iron Works have 
been busy completing the two battleships launched in 
1901—H.M.SS. Duncan and Cornwallis—and the ma- 
chinery of a third—the Albemarle—built at Chatham, 
all of which were included in last year’s return. All 
three ships are practically now finished. The boats 
launched by the company in.1902 include 47 barges 
and a 39-ton steam tug, with engines of 150 horse- 
power for the Portuguese State Railway. The engines 
in this case were built by Messrs. T. A. Young and 
Son, Blackwall. The firm have on hand the machi- 
nery of 21,000 indicated horse-power for H.M.S. 
Devonshire, building at Chatham; and a very extensive 
overhaul of the old battleship Colossus ; while recently 
theysecured the order for a first-class armoured cruiser, 
described in ENGINEERING, vol. lxxiv., pp. 644 and 818. 

Messrs. Yarrow built the torpedo - boat destroyer 
already referred to, and of which an illustrated de- 
scription appeared in ENGINEERING, vol. lxxiv., page 
375; the turbine-driven yacht, illustrated in Enat- 
NEERING, Vol. Ixxiii., page 745; six shallow-draught 
launches, illustrated in ENGINEERING, vol. lxxiv., 
page 254; a stern-wheel steamer, and a shallow- 
draught tug—all types with which the firm have had 
many successes. A steam hoy, built to the order of 
the War Office for Bermuda, completes the list of 10 
vessels of 1025 tons and 9680 indicated horse-power. 
This compares with 1210 tons and 14,630 indicated 
horse-power for 1901. 

Messrs. Thornycroft built four first-class torpedo- 
boats exactly similar to four built in the previous year, 
each being of 172.5 tons Board of Trade register and 
of 2900 indicated horse-power. The firm have on hand 
another such torpedo-boat with two torpedo-boat de- 
stroyers of improved type and 25} knots speed, as well 
as a steam launch for Mauritius, the ‘etdl Sittings on 
hand being 1150 tons. 

Messrs. G. Rennie and Co. include in their return 
two small steamers and 71 steel lighters, aggregating 
10,110 tons, as compared with 9410 tons in the previous 
year. Messrs. A. W. Robertson and Coy, Canning 
Town, built 27 iron lighters, 19 steel lighters, a screw 
tug, and two small steamers for abroad, giving a total 
of 5963 tons as compared with 9645 tons in the pre- 
vious year. Messrs. R. H. Green and Co. completed 
19 steel barges and two hopper barges, with a 
total of 2077 tons, as against 2245 tons in the previous 
_ Messrs. Frederick Braby and Co., Limited, 

uilt two punts and eight barges of 285 tons, as com- 

ared with 21 boats of 353 tons in the previous year. 

essrs. J. Stewart and Co., Limited, completed seven 
steel barges, aggregating 1000 tons, as compared with 90 
tons in the previous year; while in addition they built 
a set of triple - expansion engines of 500 indicated 
horse-power, and six marine boilers for various vessels. 
They have in hand at present triple-expansion engines 
of 400 indicated horse-power, and seven marine boilers. 
Messrs. Edwards and Co., Limited, of Millwall, East, 
completed 20 vessels, totalling 815 tons, as compared 
with 695 tons in the previous year, their return in- 
cluding, as usual, a large variety of work—lighters, 
barges, stern-wheelers, canoes, and launches; but 
these do not call for special comment. Mr. H. 
Shrubsall, London, built two barges of 141 tons, and 
Messrs. Watkins and Co., Blackwall, two pinnaces of 
40 tons for the Navy. 


OrHER ENGLISH Ports. 


Various builders around the ccast completed 196 
vessels slightly exceeding 10,000 tons, while the 
machinery output was 17,000 indicated horse-power. 
Amongst these there are several interesting types of 
boats; but our review of shipbuilding has already ex- 
tended to such great length that it is only possible to 
indicate briefly the work of the many firms in outlying 
ports who have kindly supplied us with particulars. 

Beginning on the East Coast, Mr. John Chambers, of 
Lowestoft, built 14 steam drifters and two sailing 
smacks, a total of 952 tons; while Messrs. H. Rey- 
nolds and Co., of the same port, launched eight steam 
drifters and six sailing boats for fishing, the aggregate 
being 804 tons, At the neighbouring port of Yar- 
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mouth, Messrs. Beeching Brothers delivered seven 
steam drifters and a sailing boat, together 457 tons ; 
while Messrs. Fellowes and Co. built three barges and 
five steamboats, together 414 tons. The output in 
all these cases is about an average. At Great Yar- 
mouth, Messrs. Crabtree and Co., Limited, constructed 
machinery for 16 craft, having an aggregate of 2765 
indicated horse-power, mostly for vessels built in the 
district for fishing in the North Sea. Messrs. Elliott 
and Garood, of Beccles, supplied 14 similar vessels 
with machinery of 1440 collective horse-power, two of 
the larger sets being sent to Holland. The Donny- 
lands Company, Limited, Rowhedge, built three 
lighters, four launches, and a yacht, together 355 tons, 
as compared with 77 tons in the previous year. 
The work on hand totals 76 tons, including a 70-ton 
stern-wheeler, with 150 indicated horse-power machi- 
nery. Messrs. Forrestt and Sons, Limited, Wivenoe, 
have on their list 33 vessels, 19 of which are pinnaces, 
cutters, or launches, with engines indicating 715 horse- 
power. These are mostly for the British Navy or for 
Crown Agents, although one launch was sent to Spain, 


another to the Tyne Commissioners, a third to the|_ 


River Colne, anda fourth to the Congo. The other 
vessels were mostly sailing barges. 

Grouping the firms on the English Channel we have 
about an average production, the total being about 6700 
tons, as compared with 6300 tons in the previous year. 
Messrs. Day, Summers, and Co., Limited, Southampton, 
built two steam yachts and a paddle tug for one of the 
dockyards, the total tonnage being 1124. Of one of the 
yachts—the Vanessa—we published illustrations (ENaI- 
NEERING, vol. lxxiv., page 423). Messrs. John 8. White 
and Co., Limited, East Cowes, built gunboats, launches, 
and small steamers totalling 1093 tons, with engines 
of 5800 indicated horse-power. This compares with 
472 tons and 2960 indicated horse-power in the previous 
year. Four gunboats were for Russia, and one for 
Austria. The company have on hand four torpedo- 
boats for the Navy, a steam lifeboat for Western 
Australia, a gunboat for the United States Government 
and two for Chili, besides a number of small steamers. 
Messrs. Gibbs and Co., Galmpton, completed 14 vessels, 
aggregating 867 tons, as compared with 535 tons. A 
tugboat, a paddle steamer, and two small steamers 
for the dockyard make-up the total of 713 tons and 
1375 indicated horse-power, of Messrs. Mordey, Carney 
(Southampton), Limited, Woolston, Southampton. 
This compares with 1055 tons and 1070 indicated horse- 

ower in the previous year. Messrs. Camper and 
R icholson, Gosport, completed three boats of 398 
tons, Messrs. W. White and Sons, Cowes, ten vessels, 
mostly steam craft, of 353 tons and 827 indicated horse- 
power ; which is about the same as in the previous year. 
Messrs. R. Kitto and Sons, Porthleven, six sailing and 
one steam craft, totalling 295 tons, as compared with 
380 in the previous year; Messrs. J. and W. B. Harvey, 
Littlehampton, two vessels of 124 tons, as against 
700 tons; Messrs. Summers and Payne, Limited, of 
Southampton, eight vessels of 214 tons; Messrs. 
White Brothers, of Southampton, six boats of 196 tons, 
as against 214 tons; Messrs. Phillip and Son, Dart- 
mouth, 14 boats of 248 tons, with engines of 1256 
indicated horse-power, as compared with 170 tons and 
909 indicated horse-power ; Messrs. G. and T. Smith, 
of Rye, three sailing trawlers of 176 tons, as against 
230 tons; Messrs. S. . Hanson and Co., East 
Cowes, 14 ships’. boats for Portsmouth Dockyard, total- 
ling about 150 tons, as against 500 tons, the horse- 
power being 100 indicated horse-power; Mr. J. T. Cramp- 
ton, 23 boats of about 140 tons; Messrs. Simpson, Strick- 
land and Company, Limited, Dartmouth, 18 vessels, 
yachts, launches, &c., totalling 139 tons, and engines 
of 1392 indicated horse-power ; Messrs. G. Napier and 
Sons, Limited, Southampton, three boats of 110 tons 
and 333 indicated horse-power ; Mr. 8. W. Dewdney, 
Brixham, two boats of 88 tons; Messrs. Willoughby 
Brothers, of Plymouth, one launch of 15 tons and 
60 indicated horse-power; Messrs. Stow and Son, 
Shoreham, a ketch-rigged yacht of 82 tons ; and Messrs. 
Stevens Brothers, Southampton, three sailing boats of 
18 tons—one of them fitted with an oil engine. 

It can scarcely be said that much progress is bein 
made with the shipbuilding industry in the Bristo 
Channel. Messrs. C. H. alker and Co., Limited, 
Sudbrook, built two hopper barges, totalling 817 tons, 
as compared with 1326 tons ; Mr. Robert Chapman, 
of Avonmouth, a screw tug and three launches, to- 
gether 130 tons and 106 indicated horse-power ; and 
Messrs. Mordey, Carney, and Co., of Newport, a 
hopper of 116 tons ; while Messrs.’ W. Sisson and Co., 
Gloucester, completed machinery for six tugs -or 
launches, with a total of 445 indicated horse-power. 
Repairing work, however, is being extensively done 
in several establishments, and at Cardiff one event of 
the year was the dry docking of a 8000-ton steamer. 
Under the Mersey heading we have recorded the build- 
ing work done in North Wales and in some of the 
Lancashire ports. 





Tuer Beteran Iron Trape.—The Belgian iron trade has 
exhibited increasing activity. Orders for rolled iron have 
been especially numerous. 





PUMPING MACHINERY FOR KESTEVEN 
ASYLUM, LINCOLNSHIRE. 


THE greater cheapness of boreholes, as compared 
with wells, has caused their adoption by many local 
authorities, for small pumping plants for asylums, &c. 
Owing to the length of rods in the borehole, quick 
running and short stroke is inadmissible. To get a 
fairly high pump speed, it is necessary to adopt 'a 
long stroke, which also involves less wear and tear 
and consequent breakdowns in the hands of the com- 

aratively unskilled men employed about small instal- 
ations of the kind: whose attention, moreover, can 
often not be exclusively devoted to the pumping ma- 
chinery. 

We illustrate, on page 110, a single-cylinder ver- 
tical beam engine, constructed by Messrs. Hathorn, 
Davey, and Co., Limited, engineers, Leeds, to raise 
5000 gallons of water per hour from a borehole 84 in. 





internal diameter, toa tank 20ft. above the engine-house 
floor level, from which the water passes by gravitation 
through a water softener, and is then raised by the 
force pump to a reservoir 80 ft. above the ground level. 
The delivery from the force pump passes through the 
dome-topped casting which supports the beam. The 
upper part of this casting serves as an air vessel, while 
the surface condenser is placed in the lower half. The 
valves are worked by Davey’s differential gear. The 
pumps deliver on both the up-and-down stroke, the 
ram at the top being half the area of the bucket. It 
will be noted that the engine is self-contained, on a 
cast-iron bedplate which rests on a concrete bed ; 
the cost of installation is, therefore, reduced to a 
minimum, 

The leading dimensions are as follows: Steam cy- 
linder, 10 in. in diameter by 2 ft. stroke; bucket 
pump, 64 in. in diameter; ram, 44 in. in diameter by 
3 ft. stroke ; ram pump, 8 in. in diameter by 2 ft. 
stroke. The steam pressure is 80 lb. per square inch. 








Books ror Miners.—The Engineering and Mining 
Journal, 261, Broadway, New York, has published a 
very complete list of books interesting to engineers and 
others connected with mining. They are indexed under 
the headings of (1) mining, (2) metallurgy, (3) mineralogy, 
(4) geology, (5) assaying, (6) chemistry, (7) surveying, (8) 
mechanics, (9) mechanical engineering, (1'') steam engi- 





| (13) cement and clay. 


neering, (11) electrical engineering, (12) civil engineering, 


LAUNCHES AND TRIAL TRIPS. 


Tur Clyde Shipbuilding and Engineering Company 
Limited, Port Glasgow, launched from their works on 
Tuesday, the 30th ult., a steel single-screw steamer for 
the City°of Dublin Steam Packet Company’s services 
between Dublin and Liverpool. The dimensions of the 
vessel are:° 270 ft: “by 36 ft. by 17 ft. 3in. She has 
accommodation for 154 first-class passengers placed amid- 
— The officers’ accommodation is placed on the 
bridge (boat) deck, and the cattlemen’s and crew’s 
accommodation is placed forward in the ’tween decks. 
There are large male and female steerages on the 
main deck forward. The vessel will also carry 500 
head of cattle, and over 1000 tons of cargo. She is 
lighted throughout with electricity, and has electric 
fans in the dining saloon. She has also an air-compress- 
ing plant for ventilating the cattle holds, besides an exten- 
sive natural ventilation. The vessel will be fitted by the 
builders with triple-expansion engines, which will be 
capable of indicating about 3500 indicated horse-power, 
and boilers working at 180 lb. pressure, with forced 
draught on the closed stokehold principle. It is expected 
that she will attain on service a speed of 15 knots. The 
vessel and her machinery have been constructed under the 
superintendence of Mr. E.G. Ferber, the company’s super- 
intending engineer. The vessel was named Kilkenny. 
This vessel is a new departure for this company, being 
much larger and faster; and the saloon accommodation 
being placed amidships, she ought to prove herself ‘a 
favourite on the route when she goes on her station, which 
she is expected to do towards the end of March. 





H.M. tug and cargo vessel Lucy, built by Messrs. 
Mordey Carney (Southampton), Visaited, Woolston 
Works, Southampton, to the order of the Admiralty, for 
the Naval~Ordnance Department, completed her official 
trials on Tuesday, the 30th ult. he horse-power 
obtained was considerably over that guaranteed, and 
this was maintained during a continuous run of 6 hours, 
the trials in every respect being highly satisfactory. 





Messrs. Workman, Clark, and Co., Limited, launched 
on Tuesday, the 30th ult., a steel screw steamer built to 
the order of Messrs. T. and J. Harrison, Liverpool, and 
named the Colonial. The dimensions of the vessel are: 
Length, 400 ft.; breadth, 48 ft. 4 in.; depth, moulded, 
33 ft. The main holds have been ely designed to be 
suitable for carrying large packages, the decks being sup- 

rted by deep fore and aft girders under the. beams. 
The machinery has been constructed by Messrs. Work- 
man, Clark, and Co., Limited. 


The s.s. Rolf, built to the order of the Steam Naviga- 
tion Company, ‘‘ Danmark,” of Copenhagen, was on 
Tuesday. the 30th ult., successfully launched at the 
yard of the Elsinore Iron Shipbuilding and Engineering 
Company, Elsinore, Denmark. This steamer is built of 
steel to the highest class at Bureau Veritas, special 
survey, and her dimensions are 278 ft. 6 in. by 40 ft. 4 in. 
by 19 ft. 6in. depth of hold. The engines are of the 
triple-expansion type, indicating 800 horse-power. 








On Wednesday, the 14th inst., Messrs. R. Craggs and 
Sons, Limited, launched from their Tees pa ahory 
Middlesbrough, a fine steel ‘o steamer of the partial 
awning deck type, 290 ft. long by 40 ft. beam by 194 ft. 
deep. The machinery will be fitted by the North-Eastern 
Marine Engineering Company, Limited, Wallsend-on- 
Tyne, and will have cylinders 21 in., 34 in., and _56 in. in 
diameter by 39 in. stroke, steam being supplied by two 
large single-ended boilers working at a pressure of 165 Ib. 
to the square inch. The speed guaranteed is 10 knots in 
the fully-laden condition. She has been built to the order 
of the Finska Angfartygs Aktiebolaget, of Helsingfors, 
and on leaving the ways was named the Leo. 


H.M.S. Suffolk, the last of ten ‘‘ County” class 
cruisers, was launched at Portsmouth Dockyard on the 
15th inst. The six ‘‘ Devonshires” since ordered are of 
improved design. 


On Thursday, the 15th inst., there was launched from 
the yard of the Sunderland Shipbuilding Company, 
Limited, a steel screw steamer measuring 230 ft. between 
—— by 35 ft. by 23 ft. 9in. moulded depth. 

he main engines are being supplied by the North- 
Eastern Marine Engineering Company, Limited, Sunder- 
land, and have cylinders 19 in., 31 in., and 51 in. in dia- 
meter by 36 in. stroke, steam being provided by two 
boilers working at a pressure of 180 lb. per square inch. 
The vessel has been built to the order of Messrs. Pile and 
Co., London. 


On Saturday, the 17th inst., there was launched from 
the shipyard of Messrs. Cochrane and Sons, shipbuilders, 
Selby, a steel screw trawler, the dimensions of which are 
120 ft. by 22 ft. by 12 ft. depth of hold.. The boat has 
been named the Numitor, and is being fitted with 
= engines by Messrs. C. D. Holmes and Co. 
of Hull. 


The s.s. Ardoe, recently launched by Messrs. R. and 
W. Hawthorn, Leslie, and Co., Limited, Hebburn-on- 
Tyne, for the Adam Steamship Company, Aberdeen, 
has had a most successful trial trip off the Tyne. The 
vessel, which is 315 ft. long, by 43 ft. broad, by 23 ft. 
deep, has a carrying capacity of 4000 tons on a light 
draught. Triple-expansion engines have been supplied 
by the North Eastern Marine Engineering Company, 
Limited, Wallsend-on-Tyne. The sizes of the cylinders 
are 22 in., 30 in., and 58 in. in diameter, by 39 in. stroke. 
steam of 160 lb. pressure being supplied by two large 




















single-ended boilers, 
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“DECAPOD” PASSENGER LOCOMOTIVE FOR THE GREAT EASTERN, RAILWAY. 
CONSTRUCTED FROM THE DESIGNS OF MR. JAMES HOLDEN, LOCOMOTIVE SUPERINTENDENT. 
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Tux Great Eastern Railway Company have for many 
years past had to deal with a local passenger traffic of 
quite exceptional volume and importance ; and it will, 
we think, be generally acknowledged that this traffic has 
been worked with a punctuality, speed, and absence 
of accidents which reflect the greatest credit upon 
all concerned. This local traffic, however, still goes 
on growing, and year by year the difficulties of 
handling it satisfactorily become greater and greater. 
To deal with the vast numbers of passengers trans- 
ported at certain hours of the day, heavier and heavier 
trains become necessary; and it becomes more and 
more desirable to secure the utmost promptitude in 
the starting and stopping of the trains, and the attain-. 
ment of fairly high tare | between stations. 

It is to meet this condition of things that Mr. | 
James Holden, the locomotive superintendent of the | 
Great Eastern Railway, has designed and constructed | 
the particularly interesting locomotive which forms 
the subject of our two-page plate this week, and of | 
the engravings on the present page. The first engine 
of this type has only recently been completed at the 
company’s works at Stratford, and it is as yet too 
early to give any account of its performances. This 
we hope to do later on, and meanwhile we propose to 
describe the locomotive itself. 

As will be seen from our engravings, the engine is 
not only of exceptional power, but has many novel 
and interesting features. It is a ten-wheeled engine, 
all wheels being coupled. The wheels are 4 ft. 6 in. 
in diameter, arranged with a wheel-base of 19 ft. 8 in., 
and the central pair are without flanges. The axle- 
boxes of the Sad pan of wheels are permitted lateral 
movement in their guides, the trailing lengths of the 
coupling-rods being jointed to permit of their motion. 
Brake-blocks, actuated by the Westinghouse brake or 
by hand, are fitted to all the wheels. 

The cylinders are three in number, each 18} in. in 
diameter with 24 in. stroke, Two of the cylinders are 
outside, and their connecting-rods, 10 ft. long between 
centres, drive on to crankpins in the middle pair of 
coupled wheels. The thi cylinder is inside, placed 








on the centre line of the engine, and its connecting- 
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rod is coupled to a central crank on the axle of the 
second pair of coupled wheels from the leading end. 
This connecting-rod, by the way, which is 6ft, 94 in. 
long between centres, is of. quite exceptional design. 
As will be’seen from. the longitudinal section, Fig. 1, 
it is really a triangular frame, one leg of which passes 
abovg and the other below the leading axle. At the 
cylinder end, the two legs of the rod are connected 
by a block, which forms the connection with the cross- 
head, and which, of course, is removable, to enable 
the rod to be put into place. This block would, in 
the absence of special provision to the contrary, foul 
the leading axle when the crank is in the position 
shown in Fig. 1; and to prevent this the leading axle. 
is slightly cranked, as shown on the pe ig. 2. 
The wheels being all coupled, this crank, of course, 
synchronises with the driving crank on the second axle. 

The valve gear is of the ordinary lifting link type, 
and the eccentrics for all three cylinders are p 
on the central driving axle, the eccentric rods being 
bent to clear the second axle, as shown by Fig. 1. The 
connections with the slide valves are clearly shown in 
Fig. 2. The engine is fitted with screw reversing gear, 
the reversing screw being placed nearly vertically, as 
will be seen from Fig. 1. 

With the proportions above given, and its three 
cylinders, the engine will be capable of exerting a 





2 
tractive effort of 18.57 x 2 x 3 228.17 lb., or, say, 
4.5 x 2 


2 cwt. for each pound of effective pressure per square 


inch on the pistons, As the boiler pressure is 200 lb. | 
r square inch, a tractive force of quite 18 tons should | 
be available at slow speeds. | 
To supply steam for this enormous tractive effort, 
exceptional boiler-power is, of course, necessary, an 
we find that Mr. Holden has provided a boiler with 42 
square feet of grate surface and’ 3010 square feet of 
heating surface: proportions very far in excess of any 
previously reached in this country. Of the total heatin 
surface 131.7 square feet is fire-box surface, and 2878. 
square feet tube surface. A reference to the views on 
our two-page plate, and to Fig. 4 on the present page, 





will show that the fire-box is of quite special design. 


UJ ae 


It is placed wholly above the frames, and extends far 
beyond them on each side—nearly, in fact, to the full 
width of the engine. It is.of arched form in trans- 
verse section, and is directly stayed to the shell at 
both crown and sides, as shown in Fig. 4. The grate is 
in three sections, the central portion having the fire- 
bars placed longitudinally, as usual, while in the side 
sections the bars are arranged transversely. Each 
section of the grate has its own ash-pan and dampers. 

The barrel of the boiler is 5 ft. 3in. in diameter 
inside the outer rings, and is of steel plates gin. thick. 
It is of such length as to sive distance of 15 ft. 103 in. 
between tube-plates. e tubes, which are of steel, 
are 395 in number, 1? in.:in diameter, and No. 13 
I.W.G. thick. The centre line of the boiler is 9 ft. 
above rail level. ae 

The regulator is a valve of the double-beat. type, 
and is placed in a small dome near the middle of the 


laced | length of the barrel. The boiler is fitted with six 


safety-valves, each 34 in. indiameter, and the working 

ressure is, as we have stated, 200 lb. per square inch. 

he chimney in large-powered British locomotives has 
long been a gradually disappearing detail, and in the 
engine now under notice i has certainly reached 
nearly its minimum length.” As will be seen from the 
longitudinal section, however, it extends downwards 
a short way into the smokebox, and a petticoat pipe 
is provided below. As will be.seen from the same 


| view also, the blast-pipe is of special design, it having 


a central nozzle surrounded «by two annular. nozzles. 
Each cylinder has thus its own blast nozzle. The 
blast nozzles are situated Jow down in the smoke- 
box, their tops being not’ much’ above the lowest 
row of tubes. The engine has a tank capacity of 1300 


d | gallons, and a bunker capacity of 2 tons, 


We have now described the chief features of this 
very interesting locomotive; but our engravings— 
which we are able to give through the courtesy of 
Mr. Holden—will well repay the careful examination 
of locomotive designers. Asin all cases where ordi- 
nary practice is departed from, numerous special diffi- 
culties have had to be overcome, and there has been 
ample scope for the skill and ingenuity of the locomw: 
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tive draughtsman. As we have already said, we hope, 
on a future occasion, to be able to place before our 
readers a full account of the performances of this 
engine ; and meanwhile we will conclude by, wishing 
Mr. Holden every success in the important task he has 
undertaken. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Thursday’s forenoon market 
was firm, but idle, only 2500 tons being dealt in. After 
being done at 53s, 9d. per ton casn, Scotch warrants left 
off 3d. per ton up at 53s. 10d. sellers. Cleveland im- 
sroved 2d. per ton to 47s. 8d. cash buyers. Cumber- 
ee hematite iron, which was not dealt in, was 
quoted at 58s. 9d. per ton cash sellers. In_ the 
afternoon about 3000 or 4000 tons of Cleveland iron 
changed hands, the price closing 5d. r ton up on 
the day at 47s. lid. cash buyers. The settlement 
— were: Scotch, 53s. 9d.; Cleveland, 47s. 74d.; 
vematite iron, 58s. 3d. per ton. The market was quiet 
on the following day, and in the forenoon only some 
5000 or 6000 tons were dealt in. Business was confined 
to Cleveland, which, after being done at 1d. per ton up 
at 48s. per ton cash, left off at 47s, 10d. per ton buyers. 
Scotch warrants were quoted 14d. per ton up at 53s. 114d. 
eash sellers. In the afternoon only 1500 tons were done, 
business being again restricted to Cleveland iron, which 
closed flat, at 47s. 74d. cash buyers, a decline of 34d. per 
toti on the day. Scotch warrants were quoted 1d. per 
ton down on the day at 533. 9d. cash sellers, while Cum- 
berland hematite iron left off same as on Thursday 
night, at 58s. 3d. per ton cash buyers. The settlement 
ices were: 53s. 9d., 47s. 104d, and 58s. 6d. per ton. 
3usiness was fairly active in the warrant market on 
Monday forenoon, and prices were rather easier. Cleve- 
land changed hands at 47s. 6d., 47s. 34d., and 47s. 4d. per 
ton cash, and closed at 47s. 7d. per ton sellers, or 44d. down. 
Business was done also at 47s. 9d. and 47s, 6d. per ton one 
month, closing at 47s. 7d. sellers. Hematite iron was 
dealt in at 58s. 6d. cash,.and closed at 58s. 74d. sellers, 
and the. only quotation for Scotch iron warrants was 
533. 8d. cash sellers, being a decline of 1d. per ton. The 
settlement prices were 53s. 6d., 47s. 3d., and 58s. 6d. per 
ton. Business was confined on Tuesday forenoon to some 
5000 tons, in a market which was barely steady. Only 
Cleveland was dealt in, and after being done down to 
47s. 1jd. per ton cash, recovered to the last price of 
47s. 24d., leaving off at 47s. 2d. per ton buyers. Scotch 
warrants were quoted at 1d per ton, easier at 53s. 6d 
cash sellers. Not a single transaction was recorded 
in the afternoon. Cleveland was quoted at 1d. per ton 
down on the day at 47s. 14d. per ton cash buyers, and 
the quotations for the other description of iron were un- 
altered. The following are the prices quoted for makers’ 
iron :—Clyde, 63s. 6d. per ton ; Gartsherrie and Calder, 
64s.; Summerlee, 68s. ; Coltness, 693.; Langloan, 70s.— 
the foregoing all shipped at Glasgow; Glengarnock, 
(shipped at Ardrossan), 65s.; Shotts (shipped at Leith), 
66s. ; Carron (shipped at Grangemouth), 67s. per ton. 
There was only one transaction this forenoon, and that 
was for a lot of hematite iron at 582. 64d. per ton cash, 
the close being 58s. 74d. sellers. Cleveland was quotabl 
firm at 47s. 6d. per ton cash sellers, and Scotch at 53s. 8d. 
cash. A trifling business was done in the afternoon in 
Cleveland iron at 47s. 4d. cash, and closed 47s. 44d. The 
settlement prices were 53s. 6d., 47s. 44d., and 58s. 6d. 
per ton. The pig-iron markets have been more active 
this week, and so far as the year has gone the promise 
of the future is all towards better prices. Germany has 
rid itself of its over-burdened stocks, and is experiencing 
an active demand from America. In this country stocks 
are everywhere abnormally low, showing, however, a 
present tendency to increase, and this increase must take 
place unless checked by an American demand. In refer- 
ence to this statement, it can be said that while Ameri- 
can inquiries for British pig-iron are still numerous, 
actual orders are at present coming in very sparsely. Con- 
tinental reports, too, continue to show just a shade more 
life ; but no improvement can be recorded in home-trade 
reports. The number of furnaces in blast is 86, against 80 
a week ago—six at Glengarnock works having been blown 
in—and 77 at this time last year. 


Finished Iron and Steel.—There is no improvement in 
shipbuilding iron or steel, but, on the other hand, the 
heavy iron founders are full of work, and continue to book 
a fair amount of new orders. In the Scottish steel trades 
business is in rather a backward state. Still a fair volume 
of business is doing. Some makers are rather inclined to 
cut prices, and business in ship-plates has, it is said, been 
done at slightly lower rates + Hy those quoted in makers’ 
circulars ; the prices ruling for ship-plates generally range 
at about 5/. 15s. per ton. That reduction is said to meet 
outside competition. Angle ars are still selling at 
5i. 7s. 6d. per ton, and plates ‘or marine boilers can be 
had at 62. 10s. per ton. 


Institution of Engineers and Shipbuilders in Scotland.— | h 


A meeting of this institution was held last night, Mr. 
W. Foulis, president, in the chair. The whole of the 
evening was taken up with a discussion on Dr. J. Bruhn’s 
paper on ‘‘Some Points in Connnection with the Riveted 
Attachments in Ships.” The discussion was opened by 
three written communications read by the secretary, and 
subsequently tuembers present spoke in the discussion, 
including Messrs. Hand, Reid, Benson Taylor, Scott 
Younger, Biles, Archibald Denny, and Dr. Bruhn 
replied. Mr. Foulis, referring to some of his work of 
the past twelve months, said that he had had experience 
% pneumatic riveters which closed up rivets even of 
1} in. 

Dreitgers for Cape Colony.—Messrs. Fleming and Fer- 





guson, shipbuilders and engineers, Paisley, have received 
an order from the Government for three suction sand- 
pump dredgers for Cape Colony. One of the dredgers is 
to be a twin-screw hopper capable of raising 2009 tons of 


sand per hour from a depth of 60 ft., and the other two | 


will be used for land reclamation purposes at Table Bay. 


Royal Society of Edinburgh.—A meeting of the Royal 
Society of Edinburgh was held last night—Lord Kelvin, 
the president, in the chair. The president made a com- 
munication ‘‘On the Reflectionand Refraction of Light” ; 
while Sir John Murray described the progress that had 
been made in the bathymetrical survey of the fresh- 
water lochs in Scotland, of which 153 had this summer 
been sounded. He had on view the charts that had 
been prepared of the lochs towards the headwaters of the 
Tay basin, and he briefly indicated the egy 40 
biological, and temperature results that were being 
tabulated. He also mentioned that by an instrument 
used on the Swiss lakes, it was intended to record the 
oscillation of the waters of the lochs. Dr. John 
Horne, of the Geological Survey, spoke more in 
detail of the geological features of the Tay basin. 
He first gave an outline of the structure of that part 
lying to the north of the great boundary fault of the 
Eastern Highlands occupied by the crystalline schists. 
The complicated tectonic structure was illustrated by 
means of horizontal sections which showed the relation 
of the valley system to the underlying rocks. Thereafter 
the structure of the area occupied by the old red sand- 
stone south of the boundary fault was described. Refer- 
ence was made to several of the great uplifts which had 
affected the basin in geological time and to the evidence 
of prolonged denudation. A sketch was given of the 
glaciation of the basin, and, in conclusion, some of the 
results obtained by Sir John Murray in sounding the 
lochs were reviewed, from which it was concluded that 
several of the rock basins were clearly due to erosion by 
ice action. 


Institution of Civil Engineers : Glasgow Association of 
Students.—The third general meeting of session 1902-3 
was held in the Institution Rooms, 207, Bath-street, 
Glasgow, on Monday evening, the 19th inst., Mr. C. C. 
Lindsay, M. Inst. C.E., President, in the chair, when 
Messrs. Andrew Home Morton and George Henry 
Gibson, Assoc. MM. Inst. C.E., read ay r, illus- 
trated by limelight views, on ‘ Reinforc oncrete.” 
After pointing out that the value of concrete in compres- 
sion is about ten times its value in tension, the authors 
described the advantages of bringing up this low-tension 
value of concrete in structures by embedding therein rods, 
bars, and other forms of steel of high tensile strength. 
The various materials, the relative proportions of these 
materials, and the methods usually adopted in the manu- 
facture of reinforced concrete, were next dwelt upon. 
The Monier, Hennibique, Bonna, Cottangise, and other 
systems of reinforcing concrete, were then described, with 
notes and illustrations of actual examples of their appli- 
cation. The paper concluded with the results of a num- 
ber of tests of reinforced concrete slabs, beams, &c. An 
interesting discussion followed the reading of the paper, 
to which the authors replied, and on the motion of the 
chairman a very hearty vote of thanks was awarded to 
Messrs. Morton and Gibson for their interesting paper. 


The late Mr. John Turnbull, Glasgow.—It is with much 
regret that we announce the sudden death from heart 
failure, at the age of 62 years, of Mr. John Turnbull, 
Jun., consulting engineer, who was long connected with 
the Canal Basin er Company, and subsequently 
with the firm of Turnbull, Grant, and Jack, who 
carried on business in the same premises, but which 
ceased its existence in 1892. He was a specialist 
in connection with hydraulics, and was early con- 
nected with the ‘‘Hercules” turbine, as made at 
Holyoke, in America, and the largest installations in 
Great Britain have all been designed and erected by 
Mr. Turnbull’s firm, including those of Messrs. Pirie and 
Sons, of the Aberdeen paper mills, with 1200 horse-power, 
on 23 ft. of fall ; Messrs. Herdmans, Limited, Sion Mills 
Company, Co. Tyrone, Ireland (1100 horse - power) ; 
Fisen-and Co.’s mills, Burley-on-Wharfedale, (800 horse- 
“erg de T. Garnett and Sons’ mills, Clitheroe (680 

orse-power); and the English Sewing Cotton Com- 
pany’s mills, Belper (600 horse-power). He was a member 
of the Institution of Mechanical Engineers, a member of 
the Institution of Engineers and Shipbuilders in Scotland, 
and a vice-president of the Institute of Consulting Engi- 
neers of Scotland. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Death of Mr. R. C. Kitching.—By the death, at the 
age of 74, of Mr. Robert Churchill Kitching, a well- 
known figure in Sheffield commercial circles has been re- 
moved. For over thirty years Mr. Kitching was con- 
nected with Messrs. Thomas Turton and Sons, steel 
manufacturers, and for the larger portion of that time 
e was secretary to the company. About a year ago he 
relinquished that position, in consequence of ill-health, and 
was given a seat on the: board of directors. He was a 
most valued servant of the firm, and was held in high 
estimation and regard by the principals, and, indeed, by 
all who knew him, either commercially or socially. 


Wakefield Chamber of Commerce.—The annual meeting 
of the above chamber was held on Monday, Mr. 8S. H. 
Brotherton, M.P., presiding. The report stated that 
trade in the city and district had not 
could have been hoped for during the past year, the margin 
of profit in many directions having bern cut to a mini- 
mum. The statement of accounts showed a deficit of 
19%. Mr. J. G. Lee was elected present for the present 
year. 


m so good as | 


The Permanent-Way Institution.—On Saturday, repre- 
sentatives from ten different railways attended a joint 


sectional meeting of the above institution at s, the 
chair being occupied by Mr. S. L. Murgatroyd, M. Inst. 
C.E., assistant chief engineer of the Great Central Rail- 
way. Mr. Scott (Newcastle-on-Tyne), permanent-way 
inspector of the North-Eastern Railway, read a paper on 
| the ‘‘ Laying in of Scissors Crossings,” with blackboard 
| illustrations. Messrs. Genders, Great Central Railway ; 
Pugh, Midland Railway ; Pinder and Lee, Lancashire 
and Yorkshire Railway; and Taylor, North-Eastern 
Railway, took part in an animated discussion on the 
subject. Mr. A. G. Pugh, works manager, Midland 
Railway, Beeston, a r on ‘ Technical 
and Practical Teaching of the Permanent-Way In- 
spectors;” but as the author was not present, discussion 
was postponed. ‘‘The Permanent-Way Institution ” 
was the title of a paper read by Mr. W. Genders, chief 
inspector of permanent way, Great Central Railway, Shef- 
field. The meeting was one of the most successful gather- 


section of the institute. 


Iron and Steel.—Some branches of the steel trade are 
now in an improved condition, and prospects have become 
much more hopeful. Some firms are finding employment 
for more men, and the output is being steadily augmented. 
The improved demand is almost exclusively for best 
crucible steel, and some heavy orders have come to hand 
from Japan and South Africa. Good lines are also coming 
in from other foreign markets, and some home centres 
are ordering more freely. Bessemer and Siemens qualities 
are also now in better request, and crders that have 
hitherto been held back for easier terms are now being 
given out. 


South Yorkshire Coal Trade.—The coal trade of the dis- 
trict is in a satisfactory condition. The pits are running 
full time, and the consequent heavy output is being ab- 
sorbed by the market, practically none going to stock. 
Hards are in brisk request, both un inland account and 
for exportation. Increased sales of house-coal have been 
made during the last couple of weeks, and prices show an 
upward tendency, although there has been no actual ad- 
vance. Common fuel, especially slack, is meeting with 
a ready sale. A decline has taken place in the demand 
for blast-furnace coke, but steel qualities are in increas- 


ing request. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
numerous attendance on ’Change, and the market was 
very cheerful in tone. The amount of business actually 
transacted was not great, but that was not surprising 
after the heavy buying at the end of last week. The most 
gratifying feature of the market was the inclination 
shown to do forward business. There was not, nor has 
there been, a lot of iron sold ahead, but some business 
was done for delivery to the end of June, and sellers as 
a rule would not quote forward much be!ow quotations 
for early delivery. Foundry qualities of Cleveland iron 
were said to be not over plentiful. No. 3 g.m.b. changed 
hands at 47s. 3d. for early f.o.b. delivery, and that was 
the general market quotation. No.1 Cleveland pig was 
firm at 49s. 6d., and No 4 foundry was fully 46s. 6d. 
The lower qualities of Cleveland iron were rather weak in 
price, owing to their abundance, but sellers did not press 
sales particularly. Grey forge was 45s. 3d.; mottled, 
44s. Od. 3 and white, 44s. 3d. East Coast hematite pig 
iron was in better request, and mixed numbers Yaidliy 
realised 55s. 6d. for early delivery, whilst No. 1 was 
56s.; and No. 4 forge, 53s. Spanish ore showed a de- 
cided upward movement, owing to the price having 
been raised in Spain ‘and the stronger freights. Rubio 
was in some cases quoted 15s. 9d. ex-ship Tees, but most 
dealers asked at last 16s. To-day there was no change 
whatever in the market. 


Manufactured Iron and Steel.—Again there is practi- 
cally nothing new to report with regard to the manufac- 
tured iron and steel industries. Nearly all branches are 
in an unsatisfactory state,-and, in fact, the steel rail 
department is the only branch really busy. Quotations :— 
Common iron bars, 6/. 5s.; best bars, 6/. 15s.; iron ship- 
plates, 6/. 5s.; iron ship-angles, 6/. 2s. 6d.; steel ship- 
plates, 5/. 10s.; steel ship-angles, 5/. 7s. 6d.; iron boiler- 
ylates, 7/7. 2s. 6d.; steel boiler-plates, 77. 5s.; iron sheets 
omen 8/.; and iron sheets (doubles), 87. 10s.—all less 
the customary 24 per cent. discount. Heavy sections of 
steel rails are 5/.' 10s.; and cast-iron railway chairs, 
31. 12s. 6d.—both net cash at works. 


Cleveland Institution of Engineers.—At a meeting of the 
Cleveland Institution of Engineers, held at the Literary 
and Philosophical Hall, iddlesbrough, last night, 
Mr. C. H. MacMillan, of Manchester, and Mr. H. S. 
Jackson, of Middlesbrough, read papers before the 
members. Mr. MacMillan’s paper dealt with ‘The 
Manufactnre of Open-Hearth Steel.” He pointed out 
that the advent of basic steel caused such radical 
changes in the design of steel furnaces that Siemens 
would scarcely recognise his handiwork. After deal- 
ing with technical details, and describing the fur- 
naces working in the United States, the lecturer 
pointed out that the successful steel manufacturer must 
necessarily a man of detail, indomitable energy 
and perseverance, capable of not only grasping that 
which was best for installation, but also of remedy- 
ing that which was slow and costly. They must get 
the most and best work out of each unit of the 
plant, whether the unit be mechanical or human. Mr. 
Jackson’s paper dealt with impressions received on 
|arecent visit to the United States. He dealt more 
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particularly with the blowing engines in use in the 
States. In describing a certain type of engine, Mr. 
Jackson incidentally remarked that Messrs. Richard- 
sons, Westgarth, and Co. were building four sets for this 
country, while the Southwark Company, of Philadelphia, 
were constructing three sets for that (Middlesbrough) 
district. Referring to American apprentice engineers, 
the lecturer pointed out that the tendency towards 
specialisation had shown that apprentices to mechanical 
trades may only learn one process, and end in merely 
being machine tenders. That threatened the extinction 
of the general mechanic, which would be to the detriment 
of manufacturing interests generally. Many of the 
American firms had recognised the danger, and had put 
the apprentices upon a better basis. Mr. Jackson empha- 
sised the necessity of care in selecting apprentices, as he 
believed that would eventually result in securing a more 
contented and keener class of workmen. 


Coal and Coke.—Fuel is strong, average blast-furnace 
coke being 16s. per ton, delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has been quiet, busi- 
ness having been practically confined to purchases for 
shipment to be made in a few days. Sellers’ quotations 
have, however, been supported with firmness, as it is 
anticipated that the demand is likely to improve. The 
best steam coal has made 14s. 3d. to 14s. 6d. per ton, while 
secondary qualities have realised 13s. 6d. to 14s. per ton. 
Household coal has been in good request ; No. 3 Rhondda 
large has been made 14s. 3d. to 14s. 6d. per ton. There 
has been a fair inquiry for patent fuel. Foundry coke 
has been quoted at 18s. to 203. per ton, and furnace ditto 
at 15s. 6d. to 17s. perton. As regards iron ore, rubio 
has _ been quoted at 14s. 6d. to 14s. 9d. per ton; Tafna, 
at 15s. 3d. to 15s. 6d. per ton; and Almeria, at 14s. 9d. 
per ton, freight charges included. 


The Bute Docks.—The imports at the Bute Docks last 
year amounted to upwards of 2,000,000 tens, showing an 
increase of nearly 90,000 tons, as compared with 1901. 
The principal increases were in grain, pit-wood, &c. 


Newport Tramway:.—A sub-committee of the electricity 
and tramways committee of the Newport Town Council 
has issued a report upon preparations which are being 
made for the introduction of electric traction on tram- 
ways now in course of transformation. The report does 
not state when the new system is likely to come into 
operation. 

Electric Energy at Cardiff.—At a meeting of the Cardiff 
Town Council on Monday, a letter was received from 
Sir W. T. Lewis, in which he stated that the Cardiff 
Railway Company was unable to entertain a proposal of 
the council to supply energy in bulk for distribution to 
the Bute Docks at the rates named.. Mr. Alderman 
Carey said it was plainly the intention of the Cardiff 
Railway Company to expend 60,000/. to 70,000/. in pro- 
viding its own electric light and power. 


The Swansea Valley.—The tinplate trade is considered 
to have improved. The whole of the mills at the Morris- 
ton and Midland Works are now in full operation, The 
Swansea hematite blast-furnaces and coke ovens are 
working regularly. The Pentrepoeth Chemical Works, 
Morriston, are to be re-started. 


Steamers from Newport.—Messrs. Frank C. Strick and 
Co., London, propose to run a line of steamers from the 
Newport Docks regularly once a month to India and the 
Persian Gulf. The first of the fleet will be the Gorjistan, 
of 3261 tons register, which will receive cargo up to 
February 6, for Bombay and Karachi. 


Large Welsh Coal Contract.—A contract for 30,000 tons 
of Welsh coal has been entered into with a Cardiff firm 
by the Northern of France Railway Company. 


South Wales Coal and Iron.—The shipments of coal 
from the six principal Welsh ports—Cardiff, Newport, 
Swansea, Port Talbot, Neath, and Llanelly—in December 
were :—Foreign, 1,592,057 tons ; coastwise, 312,616 tons ; 
total, 1,904,673 tons. The shipments of iron and steel 
from the six ports for the month were 10,148 tons; of coké, 
5640 tons; and of patent fuel, 58,707 tons, The total 
shipments of coal from the six ports last year were :— 
Cardiff, 16,538,158 tons ; Newport, 3,626,756 tons ; Swan- 
s2a, 2,140,990 tons; Port Talbot, 557,710 tons; Neath, 
300,742 tons; and Llanelly, 263,534 tons; making an 
aggregate of 23,427,890 tons. The past year’s shipments 
of iron and steel were: Cardiff, 29,085 tons; Newport, 
21,359 tons; Swansea, 12,165 tons; and Port Talbot, 
Neath, and, Llanelly, nil ; making an aggregate of 62,609 
tons. The year’s shipments of coke were: Cardiff, 45,784 
tons ; Newport, 18,323 tons; Swansea, 8408 tons ; Port 
Talbot, 16,105 tons ; and Neath and Llanelly, nil; making 
an aggregate of 88,620 tons. The year’s shipments of 
patent fuel were :—Cardiff, 382,290 tons ; Newport, 71,478 
tons ; Swansea, 498,845 tons; Port Talbot, 62,792 tons; 
and Neath and. Llanelly nil; making an aggregate of 
1,015,401 tons. It may be added that last year’s coal 
shipments showed an increase, as compared with 1901, of 
1,276,093 tons. 








Wu1ine’s Press Guipr.-—-This directory, giving lists 
of all periodicals and newspapers in the British Isles, 
issued at one shilling by James Willing, Jun., Limited, 
125, Strand, London, W.C., is one of the most concise as 
it is one of the cheapest directories issued. There is an 
alphabetical directory as well as a record under each 
town, and a list classified according to the professions 
represented, with a return of the principal Colonial papers, 
and all published in English in foreign towns. 





MISCELLANEA. 


A LECTURE on “‘ Power Gas and its Applications to In- 
dustry ” was, on Wednesday last, delivered by Mr. H. A. 
Humphrey, A.M.I.C.E., before a meeting of the London 
Chamber of Commerce, held in the Draper’s Hall, Throg- 
morton-street. 


The thirtieth annual dinner of the old students of the 
Royal School of Mines will be held at the Hotel Cecil on 
Tuesday, February 3 next. Mr. A. C. Claudet, R.S.M., 
will preside, and tickets can be obtained from Mr. D. A. 
Louis, of 77, Shirland-gardens, London, W., the honorary 
secretary to the dinner committee. 


Under the name of Burnley’s Rozinal Soldering Paste, 
Messrs. Beanland, Perkin, and Co., of the School Close 
Works, Neville-street, Leeds, are introducing a flux 
— intended for every kind of soft - soldering. 

ing of the <n of vaseline, it is easily applied, 
and adheres on the surface on which it is smeared, and is 
claimed to be much less troublesome in use than ordinary 
resin. 


On Wednesday last the Canadian Pacific Railway Com- 
pany invited a large company of those interested in an 
*‘ All British” route to the East, to witness an excellent 
display of animated photographs of subjects to be found 
on or near their line. The magnificent panoramas of the 
mountains and canyons on the western part of Canada 
bring into view the stupendous work of surveying and 
constructing the railway, whilst the farming and loggin 
scenes showed the great possibilities of the country an 
the railroad. 


Liquid fuel is beginning to find favour in Denmark. 
The East Asiatic Company have had their two new 
steamers Prins Waldemar and Prinsesse Marie built for 
the use of liquid fuel; and it is the company’s intention 
to have other new steamers likewise built for liquid fuel, 
and their older boats altered. Hitherto Copenhagen has 
had no tanks for — fuel; this want will now be sup- 
plied, and in the Copenhagen Free Harbour tanks are 
to be constructed large enough to supply not only the 
fleet of the East Asiatic Company, but other steamers. 
The tanks are being built by the former company, joint! 
with the Shell Transport and Trading Company. All 
materials for the tanks come from England. The three 
tanks will cost some 17,000/., and are more especially 
intended for Texas fuel. 


An appeal is now being made for a sum of 500,000/. to 
complete the equipment and endowment of King’s 
College. This appeal is supported by Sir John Wolfe 
Barry, Sir Douglas Fox, the Hon. R. C. Parson, Messrs. 
Armstrong, Whitworth, and Co., Messrs. Thornycroft, 
Messrs. illans and Robinson, and a number of other 
prominent engineers and manufacturing firms. King’s 
College was a pioneer in the matter of affording instruc- 
tion in applied science, and now that certain theological 
restrictions have been modified, it should, with an ade- 
quate endowment, resume its old claims to a foremost 
place in scientific and technical research. ~ Particulars as 
to the proposed allocation of the desired endowment can 
be obtained on application to the secretary of the college. 
We may note here, however, that a sum of 25,0007. is 
needed for a new laboratory for the engineering depart- 
ment, and about 50,000/. for new electrical laboratories ; 
whilst it is proposed to greatly strengthen the teaching 
faculties in science, pure and applied. 


Automatic — was adopted on certain portions 
of the line of the Southern Pacific Railway about 
24 years ago, and in a recent issue of the Railroad 
Gazette is a report by an officer of the road giving 
particulars of the satisfactory way in which the 
system has worked. On the Coast line there are 
about 47 trains daily, many of which are passenger 
trains running at high speeds. Here the signals are 
installed on a length of 13 miles of single track, which 
is divided into 28 blocks governed by 50 home and distant 
signals. The train men are instructed to report to the 
ym acy ac all signals they find at ‘‘danger,” and all 
delays thereby occasioned. There have been 26 such 
delays during the past year, the minimum delay being 
five minutes, and the maximum eight. The trains are 
really. worked .on the train despatcher system, the auto- 
matic signals being merely an additional precaution, and 
the conductor of an “inferior train” would not accept 
the signals at safety as giving him ‘‘line clear” 
unless his movement was covered by an order from the 
despatcher or by time-table rights. The signals are 
arranged so that it is impossible for trains to enter the 
same block from opposite ends without running past a 
signal at ‘‘danger.” When a train meets a signal at 
‘* danger,” it is required to stop for five minutes, and then 
run on at the rate of six miles an hour, under the protec- 
tion of flagmen till out of the section. The total number 
of failures noted during the twelve months on this section 
was 92, of which 33 were due to outside causes or malicious 
injury, and 20 to faults of employés. 


The results of some experiments by Brinell on the 
influence of chemical composition on the resistance of 
steel bars under caps are given in a recent issue of 
Stahl und Eisen. The experiments were made both with 
notched and unnotched bars, and the temperature at 
which the tests were made ranged from - 28 deg. cent. 
up to + 30 deg. Cent. The specimens were treated in 
different ways before test. Some were tested just as they 
came from the rolls, others were reheated to temperatures of 
350 deg., 650 deg., 750 deg., 850 deg., 1000 deg., or 1200 deg. 
Cert. Others were heated to 850 deg., and hardened 
in lead at 550 deg., and not annealed ; whilst in other 
cases the hardening bath was oil at 80 deg., or water at 
20 deg., but in these cases the bars were reheated before 
test to 550 deg. Cent. Fifteen varieties of ingot iron 





were tried, and the general conclusiors arrived at were 
as follows: Resistance to shock diminishes rapidly with 
a decrease in the carbon content, both for hardened 
specimens and unhardened ones. With unhardened 
specimens rich in silicon the resistance is ter than 
with specimens a little silicon, but with hardened 
specimens an increase of silicon proved a disadvantage, 
but it should be noted that samples with little silicon 
were proportionally richer in carbon, and hardened there- 
fore more energetically. In unhardened and unnotched 
specimens the resistance to impact diminished as the man- 
ganese increased, but the inverse was the case with hard- 
ened specimens. With notched unhardened specimens 
the resistance to impact was unaffected by the man- 
ganese content, but with hardened and notched speci- 
mens an increase in this constituent diminished the 
strength. At lower temperatures the resistance to impact 
diminished the more rapidly the greater the carbon con- 
tent, and unhardened specimens were more affected than 
hardened ones. 


The Engineering Record of New York has, in celebra- 
tion of its 25th year of publication, published a special 
number containing reviews, by a number of prominent 
engineers, of the advances made during the past quarter 
of a century in various branches of engineering, special 
attention being directed to sanitary matters, Amongst 
these articles we note one by Mr. L. P. Kinnicutt, D.Sc., 
dealing with the septic task and its place in the treat- 
ment of sewage. The septic tank, he observes, per- 
forms several functions. It equalises the composition of 
the sewage, and removes from the sewage not only the 
suspended matter, but falso a portion of the solids in 
solution. It changes the character of the sewage, in- 
creasing, as a rule, the amount of free ammonia, and 
diminishing the amount of albuminoid ammonia. It 
liquefies or changes into gaseous products a portion of the 
suspended matter at the bottom of the tank, thus reducing 
the amount of sludge, and, as a rule, it also renders the 
sewage more easily acted on by nitrifying bacteria. 
The amount of suspended matter removed varies greatly. 
If the sewage contains only fecal matter, the decompo- 
sition of the solids is almost complete ; but if it contains 
cellulose and fatty substances, these are not nearly sc 
readily acted on by the bacteria in the tank, and the 
amount of solid matter remaining unliquefied is then 
comparatively large. If the sewage is slightly acid and 
contains much trade wastes, the action in the tank is less 
complete than with domestic sewage. ‘Temperature has 
also a decided effect, the action being much more com- 
plete at 70 deg. Fahr. than at 50 deg. Fahr,, and the 
velocity of flow through the tank has also an important 
influence. With ordinary town sewage Dr. Kinnicutt 
considers that, under favourable conditions, not over 
40 per cent. of the sludge is rendered soluble, whilst if 
the sewage contains large amounts of trade waste, the 
proportion in question will not exceed about 25 per cent. 








Senecau.—A French loan of 3,200,000/. is expected to be 
issued shortly to provide for the execution of great works 
contemplated in Senegal. 


PERSONAL.— We are asked to state that Mr. P. Pitman, 
one of whose water-wheels was illustrated on page 87 of 
our last issue, has removed his works and offices to 
Bosbury, Ledbury, Hertfordshire. 


Tur Cotuimery Manacers’ Pocket-Book, ALMANAQ, 
AND Drary for the year 1903, is edited by Mr. R. A. S. 
Redmayne, Professor of Mining in the University of Bir- 
mingham, and issued by the Colliery Guardian Company, 
Limited, 49, Essex-street, Strand, London, W.C. This 
conveniently-sized book contains much data of service to 
colliery managers, including statistics, formul, records of 
technical institutes and examination boards; with special 
articles on such subjects as mechanical coal-cutting, 
strength of materials, machinery, electrical engineering, 
ventilation, surveying, explosives, with notes on many 
other kindred topics. 








Tre Iron AND Street Instrrvte.—The second volume 
of The Journal of the Iron and Steel Institute, which ha3 
just been issued, contains the account of last year’s autumn 
meeting at Diisseldorf: one of the most successful ever 
held by this society. In accordance with our custom, we 
reported this meeting somewhat fully at the time, but a 
good deal of additional matter has since been added, in the 
shape of later correspondence upon the a read and 
the discussions raised upon them. Mr. A. Greiner, in a 
letter to the Secretary, adds a note on the use of large 
gas engines using blast-furnace gas, and Mr. Daelen gives 
some interesting particulars upon the application of elec- 
tricity to the driving of rolling mills, a subject of con- 
siderable interest and importance at the present time. A 
— at Peine, of which an illustration is given, ‘‘ has 

n uninterruptedly at work for several years with ex- 
cellent results.” Professor Heyn’s paper on “The Over- 
heating of Mild Steel,” did not give rise to a very a 
discussion at the meeting, but its position as a ‘‘ vex 

uestion” has been only. eee by the correspon- 

ence, which takes up about 30 pages of the Journal, 
Messrs. Vaughan — F. Osmond, of Paris, C. H. 
Ridsdale, and J. E. 8 all taking a part, whilst Pro- 
fessor Heyn replies at some length. Mr. Selby-Bigge’s 
interesting paper on ‘‘ Electric Power in Steel Works,” 
has also given rise to some correspondence. The visits 
and excursions are treated of in some interesting descrip- 
tions ; and there are the usual copious notes on the pro- 
gress of the home and foreign iron and steel industries 
that form so useful a part of the Journal, and which are 
so admirably pre by Mr. Bennett H. Brough, 
assisted by 7B land Mr. H. G. Graves, 
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THE NILE RESERVOIR; THE SUBMERGED ISLAND OF PHILA. 
(For Description, see Page 121.) 
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We beg to announce that American yay ay to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. O. R. 
JOHNSON, at the offices of this journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States: Mr. W. H. Wiuky, 43, East 19th-street, New York, 
and Mr. H. V. Houmgs, 1257-1258, Monadnock Block, Chicago. 
The prices of subscription Sopa in advance) for one year are : 
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paper edition, 20. 0s. 6d.; or, if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 
NOTICE TO AMERICAN ADVERTISERS. 

American firms desirous of advertising in ENGINEERING are 
requested to apply to Mr. H. V. Houmms, 1257-1258, Monadnock 
pov Chicago, from whom all particulars and prices can be ob- 
ained. 
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PROFIT-SHARING IN AMERICA. 
THE United States Steel Corporation, which gave 


7] us all so much matter for wonder and discussion 


when it was formed two years ago, has opgned the 
present year with a scheme of profit-sharing that 
will doubtless prove as interesting as any economic 


91 | experiment that has been practically tried for years 


past. How far the new system will be a success 
has yet to be shown. Certainly few manufac- 
turing companies are in a better position to over- 
come obstacles in the way of all plans of this nature 
than the gigantic steel corporation across the At- 
lantic. The scheme is of a far-reaching character, 
for it is to include all employés, from the president, 
with his salary of 20,0001. per annum, down to the 
labourer who works with pick and shovel ; although, 
as will appear, distinctions are drawn between the 
‘¢ officers” —those entrusted with the direction of 
policy—and the non-executive branches. Among the 
former are, first of all, the president, with the salary 
mentioned, which is ‘‘fixed as belonging to the 
office.” There will be not over fifty men who will re- 
ceive between 20001. and 40001. a year ; about two 
hundred men having from 1000/. to 20001. a year ; 
and something over fifteen hundred men who will 
be paid from 500. to 10001. a year. We convert 
dollars into pounds sterling at an: equal five dollars 








to the pound, so the amounts given in this article 
are somewhat understated. These figures give a 
fairly big total for management of one corporation. 
If we suppose the estimated numbers employed 
quite complete, and assume the various salaries to 
be the means of the pairs, we should have a total 
of over a million and a half paid yearly for control 
and management, including, of course, the scientific 
staff. How nearly the actual figure approaches 
this magnificent total we have no means of 
estimating. 

It is stated that, in round figures, the corporation 
must earn about fifteen millions sterling a year to 


Pram | Pay interest on its bonds, dividends at the rate 


of 7 per cent. on its preferred stock, dividends at 
the rate of 4 per cent. on its common stock, and 
also to provide sinking-fund deposits. There are 
about 55,000 stockholders, who are the owners of 
the whole vast property. 

The scheme is divided into two parts ; one refer- 
ring to ‘* Allotment of Stocks,” and the other to a 
‘¢ Profit-Sharing Plan.” We will deal with the 
former first. From the earnings of the corporation 
during the year 1902 there will be set aside 400,000/., 
and as much more as may be necessary for the pur- 
chase at least of 25,000 shares of the corporation’s 
preferred stock. These shares are to be offered to 
‘any and every man in the employ of the corpora- 
tion,” including those in the service of the subsidiary 
companies. The number amounts to 168,000 persons, 
and for the purpose of the scheme they are divided 
into six classes. The first class, A, comprises those 
who receive 40001. a year or more; B class range 
between 20001. and 40001, ; Class C have 1000I. to 
20001. ; Class D, 5001. to 10001. ; Class E, 160/. to 
5001. ; and Class F less than 1601. a year. The 
stock set apart as stated will be offered for sale to 
the men in the employment of the corporation at 
the price of 161. 10s. (82.50 dols.) per share, in pro- 
portions according to the classes they are in and the 
pay they receive. Any man belonging to Class A 
will have the privilege of taking up stock to the ex- 
tent of 5 per cent. of his salary; Class B, 8 per cent.; 
Class C, 10 per cent. ; Class D, 12 per cent. ; Class E, 
15 per cent., and’ Class F, 20 per cent. Thus the 
president of the corporation would be at liberty 
to purchase sixty shares, the lowest salaried man 
in Class A, receiving 40001. a year, could claim 
twelve shares, and the highest salaried man in 
Class F would be qualified for somewhat short 
of two shares; whilst a man getting but 801. 
a year would not be, so far, qualified for one whole 
share. There are, however, further provisions. 
If the demand for shares exceed the 25,000 set 
apart, then the distribution will be made in the 
order of classes, beginning with the lowest (F). 
That is to say, the demands of F shall be first 
satisfied, and any shares left shall go to E, and 
after this, in the same way, to the higher classes, so 
that each class will have to see the others below it 
satisfied before it receives an allotment. This, 
however, is subject to rule that each subscriber 
may, in any case, take up at least one full share, 
even if it be necessary to provide more than the 
25,000 shares for the purpose. It will be remem- 
bered that this part of the scheme refers in its 
entirety to the present time, as the price of the 
shares may vary in future years. Presumably the 
price of the: stock will be fixed in accordance with 
market rates. 

So far it will be seen that the employés have not 
so very much for which to be thankful ; but we now 
come to the manner in which payment is to be 
made, and the special privileges to be accorded to 
these staff shares. Payment of the subscriptions for 
the stock will be made in monthly instalments, 
which will be deducted from the salaries or wages 
in such amounts as the subscriber may desire, sup- 
ject toa maximum and minimum limit; thus the 
sum liquidated each month must not exceed 25 per 
cent. of the mouthly wages, but the whole must be 
paid off within three years. A man may there- 
fore take as long as he chooses to pay for his 
shares so long as the whole sum is forthcoming 
within three years. Dividends on the stock go to 
the subscribers from the date upon which he com- 
mences to make payment on account of his sub- 
scription, interest at 5 per cent. being charged 
on deferred payments. Supposing a man shall dis- 
continue payments before his stock shall have been 
fully paid for, he can withdraw the money he has 
pes on account of principal, keeping the difference 

etween the 5 per cent. interest and the 7 per cent. 
dividend. 
-- As soon as the stock shall be fully paid for, it will 
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be issued in the name of the original subscriber, and 
he will be at liberty to do as he likes with it—either 
to sell it or keep it as his own property. This, 
of course, is but just; as although the man has re- 
ceived assistance in buying his share, he has paid 
fair interest for the use of the money, and the cor- 
poration has held its own shares as full security for 
the amount. The transaction has been, in fact, 
very similar to that of a building society in advanc- 
ing money on a house. The whole object of the 
scheme, however, is to make the employés take a 
greater interest in the welfare of the business ; 
and, naturally, if a man sells out, that incen- 
tive passes away. In order to induce the employé 
to hold his shares, it has therefore been arranged 
that stocks acquired in this way, and which con- 
tinue to be held by those employed by the corpora- 
tion, shall receive additional payments, which will 
take the form of a supplementary dividend. If the 
subscriber, having paid for his stock, does not part 
with it, and will produce the certificate every 
January for five years— this commences with 
January, 1904—he will receive cheques at the rate 
of 1l. a share for each year, provided he remains 
continuously in the employment of the company, 
and produces a letter from the proper official 
saying he has shown a due interest in the wel- 
fare and progress of the corporation. Thus the 
holder of a share will receive yearly 7 per cent. 
interest, and a further dividend or bonus of Ill. a 
year, the latter being ‘‘a special compensation for 
rendering continuous and faithful service to the 
corporation.” 

There is to be a still further reward at the end 
of a period of five years’ holding. The extent of 
this cannot now be determined, as it is to be derived 
from a source yet to be created. This, it is anti- 
cipated, will arise through default on the part 
of some of the men to continue payment for their 
shares, and who will therefore not receive their one 
pound a year per share for such part of the five years 
as the payment is discontinued. The corporation 
will, however, pay the amount that would other- 
wise be due into a special fund, and the ac- 
cumulated sum, with 5 per cent. interest, will be 
divided amongst those shareholders who remain in 
the employment of the corporation. The wording 
of the scheme seems here contradictory. At any 
rate, we fail to gather whether the one pound a year 
bonus is to be paid from the time the shares are 
taken up, or whether it is to be a deferred pay- 


ment. This, however, is a matter of detail; no| 


doubt important to those interested, but which 
does not greatly affect the principle. In the case of 
a man being injured in the service of the corpora- 
tion, due provision is made that he shall not be the 
loser; and in case of death, liberal allowance is made 
to his estate. 

We now come to the second division of the 
scheme, that which relates to profit-sharing on the 
part of those who occupy what are described as 
*¢ official or semi-ofticial positions,” and who are 
engaged in directing and managing the affairs 
of the corporation. The idea is that ‘‘ they shall 
share with the stockholders in any profits made 
after a certain amount of annual net earnings 
shall have been reached.” As already stated, the 
sum needed to pay the interest on the bonds of 
the company and to provide a sinking fund is 
15,000,0001. per annum. If during the present 
year between 16 and i8 millions sterling are 
earned, 1 per cent. shall be set aside ; if between 
18 and 20 millions, 1.2 per cent. ; between 20 and 
22 millions, 1.4 per cent.; between 22 and 24 
millions, 1.6 per cent. ; between 24 and 26 millions, 
1.8 per cent. ; between 26 and 28 millions, 2 per 
cent. ; between 28 and 30 millions, 2} per cent. ; 
and between 30 and 32 millions, 2.6 per cent. The 
ambition of even the United States Steel Corpora- 
tion does not appear to soar above a profit of 
32 millions of pounds (160,00),000 dollars) for a 
year’s trading. 

The way in which the sums are to be divided, or 
the men who are to share in them, has not yet been 
settled, the delicate task being left open to the 
finance committee to arrange. It is stated, however, 
that not only the presidents, officers, managers, and 
superintendents shall rag gm but all other men 
charged with responsibility in managing the affairs 
of the corporation. It is hardly possible that there 
will not be some heart-burnings; for, wherever 
the line may be drawn, those just below would be 
more than human did they not think it might have 
been yet lower. However, as time passes it will 
become recognised that certain positions carry with 


them the right to participate, and this will afford a 
healthy stimulus to young men in striving to 
reach: the coveted status that will include them in 
the higher caste of profit-sharers. The management 
recognise the difticulty in carrying out this part of 
the scheme, and express the opinion that a satisfac- 
tory adjustment may not be devised until a certain 
amount of experience has been gained. It is pro- 
posed to distribute one half of the sum in cash quar- 
terly during the year, whilst the other half is to be 
held in reserve until the end of the year, when it will 
be invested in preferred stock. One half of this 
preferred stock will be distributed to those coming 
within the scope of the arrangement, whilst the 
other half will remain in the hands of the treasurer 
of the company for five years. At the end of that 
period it will be distributed finally to those 
participating under the scheme. In the mean- 
time the dividends accruing to this stock will be 
paid to the employés so long as they are in the 
service of the corporation. If, however, a man dies 
or becomes permanently disabled while in the 
employment of the corporation, the stock will be 
delivered to his estate or to him. If without 
previous consent any of the employés leaves the 
service of the corporation, he will forfeit all right 
to this part of the stock, which will accrue to those 
who are entitled to share in the fund at the end of 
the five years’ period. Thus, one {quarter of the 
money set aside for this profit-sharing fund will be 
held in trust for five years, and will then be dis- 
tributed to those in the employment of the com- 
pany and entitled to participate in the scheme. 

We have given the details of the scheme some- 
what fully, as it is the most important departure in 
this direction that has been put forward by a 
manufacturing corporation of the same nature. We 
will not describe it as generous, because such a 
term would be out of place, and, indeed, would be a 
reproach to a body of men dealing with the property 
of 55,000 persons. Bur it may be safely said that 
| the inception of the plan gives proof of a spirit of 





| wide-minded liberality, which takes into account 
| the interests of the proprietors and employés alike. 
|The great danger that threatens these mammoth 
| corporations arises through leakage. However 
| zealous the chief may be, it is impossible that he 
'can hold all the strings in his hand, and that it is 
| which enables small businesses to compete in 
markets in spite of the enormous advantages 
| possessed by large establishments, due to pur- 
‘chasing and selling on a large scale. he 
‘*master’s eye” is the most potent factor of suc- 
cessful management. It may, however, safely be 
said that the country in which the general prac- 
tice of co-operative production is first introduced 
will be likely—other things being at all equal—to 
be the leader in manufacturing industry, because 
there the ‘‘ master’s eye ” will be always present. 

Co-operative production, however, requires high 
qualities on the part of all concerned in it, and 
that accounts for the many failures that have 
occurred during past years. The rank and file 
must learn self-restraint, and must not during 
times of high prosperity fall into habits of self- 
indulgence, so that extravagant habits are engen- 
dered, which unfit them for periods of depres- 
sion and small profits. Above all, an excess 
of money must not occasion neglect of work 
in order that time may be taken for spending 
it. That is one of the chief dangers. Another 
is that the ordinary workers, the subordinate 
employés, who form the majority in a co-opera- 
tive establishment, must not be jealous of the 
large sums paid for direction and management. 
It is no doubt difficult for the humbler operatives, 
who work hard from week end to week end, to 
understand why those at the head of affairs should 
have ten or twenty times their income. It is difficult 
to realise that this is an economic necessity ; that if 
the able managers are not handsomely paid— 
exorbitantly, if the term be preferred—they will 
go to private establishments, where they will be 
readily welcomed. 

It is evident that the qualities thus demanded 
from working men are not common in this country, 
for the possibility of founding co-operative factories 
is ready to hand for every working commmunity 
|in this country by means of the Companies’ Acts. 
| The management of the United States Steel Corpora- 
‘tion appear to have recognised these facts. They 
| probably remember that their vast organisation is 
| founded on a somewhat artificial basis. So long as 
| big profits are made, and heavy dividends are paid, 





jit would, perhaps, hardly be fair to call the corpora- 





tion over-capitalised ; but still one cannot shut 
one’s eyes to the suggestion that the capital is very 
largely out of proportion to the value of the plants 
—to use an American term—that were taken over. 
The expansion of trade, especially of the steel trade, 
in the United States during the last few years has 
been enormous. It is one of the most striking 
things ever seen in the history of modern indus- 
trialism, vast as have been some other develop- 
ments. A prohibitive duty has prevented competi- 
tion from abroad, and the combinations of steel- 
makers have kept prices at a very high level. 

The question that the directors of the United 
States Steel Corporation have doubtless often asked 
themselves is, ‘‘Can these things last?” or rather, 
perhaps, ‘‘How long will these glorious condi- 
tions survive?” If we allow that the demand 
for steel is not likely to slacken—and it is a 
somewhat bold assumption, unsupported by pre- 
cedent —if railways are to continue to grow 
at the same rate; if steel buildings, steel 
bridges, steel wagons, and even steel ships are 
to multiply as they have done during the last 
four years ; is there no fear of home competition ? 
Even if we put that on one side, is there no 
probability that the people at large—impatient 
that they should be taxed to enrich the proprietors 
of an industry no longer ‘‘infant,” and quite 
capable of standing on its own merits—is there no 
probability that they will insist on the prohibitive 
duty being lowered, not with a view to bringing 
in foreign steel, but simply to reduce the price of 
the home product ? 

One can hardly imagine that accomplished busi- 
ness managers, such as the directors of the corpo- 
ration undoubtedly are, have not often canvassed 
these three possibilities—the falling off of demand, 
home competition, and the reduction of duty. Per- 
haps they have thought the possibilities are even 
probabilities, more or less remote. In that case they 
have wisely recognised the need to strengthen the 
foundations of their corporation, for every manu- 
facturing business rests chiefly on the energy, 
ability, and zeal of those who carry on its opera- 
tions. It was the shrewdest and most successful 
steel-maker that ever lived, Mr. Carnegie himself, 
who said that his staff was equal in value to his 
plant. 

The scheme now put forward is naturally not 
one of complete co-operation. That, of course, 
would be incompatible with the origin of the cor- 
poration and the existence of the 53,000 stock- 
holders. Moreover, the average workman in 
America is hardly educated up to such responsi- 
bilities, even if the plan were feasible in other re- 
spects. But in the higher branches of the personnel 
we have here the principle of co-operative produc- 
tion established to an extent that is not without pre- 
cedent, but which has not been yet tried on so large 
a scale. But even in the lower ranks, down to the 
men of pick and shovel, the wisdom of enlisting their 
sympathy is recognised; and though they have not 
a direct interest in swelling the profits, so long as 
the 7 per cent. on the preference shares is assured, 
they are made to feel the- dignity and responsi- 
bility of proprietorship. That this means far more 
than used to be thought is a fact that the modern 
school of business-men are happily fast recognising. 

For a time the working proprietors of the United 
States Steel Corporation may not represent a large 
element in the organisation, but there are the possi- 
bilities of growth in the scheme, which at a future 
date may change the entire aspect of the business. 
It is like a snowball, that will grow as it rolls— 
unless a thaw should set in. 








SOUTH AFRICAN RAILWAYS. 

A very considerable amount of new railway 
work is about to be undertaken in South Africa. 
In Cape Colony alone the Government have intro- 
duced Bills for new lines which will in the aggre- 
gate cost over 2} millions, and in Natal the last 
general election turned mainly on questions of 
railway policy. In the Orange River Colony the 
Harrismith branch leading to Durban is to be con- 
nected up. with the main line of the Imperial 
Military Railways, thus giving a much more direct 
rail connection between Bloemfontein and Durban 
than at present exists. In the western side of the 
colony a branch is to be built out from Spring- 
fontein, which is at the junction of the direct lines 
from Port Elizabeth and East London to Koffyfon- 
tein, and this will ultimately be extended north to 
meet the main line again at Kroonstadt, thus 
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opening up the whole of the western part of the | up till lately represented a dividend of 6} per 


colony. In Cape Colony there is no immediate inten- 
tion of building fresh trunk lines. Cape Town, Port 
Elizabeth, and East London have all direct roads 
into the interior ; and the line between Mossel Bay 
and Kipplaat (on the Port Elizabeth-Graaf-Reinet 
line) is now nearing completion. The western 
side of the colony is, however, much worse pro- 


vided; and should Saldanha Bay be developed as a | 


port, it is probable that the terminus for a new 
trunk line north will be located here. At present 


cent. on the capital expenditure ; but the losses 
due to the bubonic plague, to the war, and to the 
high cost of coal, have reduced this figure to under 
43 per cent. The higher coal bill has itself been a 
serious matter. The fuel used is partly Welsh 
coal and partly the product of the local collieries. 
The amount burned per train-mile is high, even 
| when Welsh coal alone is used, the average for this 
class of fuel being 55.80 Ib. per train-mile in 1901, 
| whilst with one of the colonial coals, no less than 





there is no connection between this bay and the, 114} Ib. per train-mile was needed. The cost of 


railway system of the colony ; but one of the new 
lines now contemplated—that from Hopefield to 
Vredenburg—will fill the gap. 

Much of the work on hand, or contemplated, is 
that of making new connections between the South 
African trunk lines. Thus, the Worcester-Rivers- 
dale branch of the western system is to be extended 
to Mossel Bay, whilst it is also proposed to com- 
mence the construction of two branch lines from the 
eastern system, reaching out towards the Natal fron- 
tier. The more southern of these is to commence 
at Amabele Loop, a point on the main line about 
40 miles north of Kast London, and will pass to 
Umtata, on the Tembuland and Griqualand East 
border. The length of this branch will be 188} 
miles. The other branch is to begin at Indwe, and 
run east to Kokstadt, a distance of 261 miles. 
Kokstadt is only a few miles short of the. Natal 
border. From a report drawn up by Mr. C. 
Bodtker, it appears that from an engineering and 
commercial point of view neither of these lines is 
as good as an alternative route from Dohne to 
Umtata, following a more northerly course than 
the Amabele Loop route. But where railway lines 
are administered direct by the Government, it ever 
happens that political considerations often outweigh 
more material claims; and we note that in the pre- 
sent case the Amabele Loop line will serve the con- 
stituents of the Prime Minister of the colony, whilst 
the Indwe-Kokstadt line passes through a region in 
which the Afrikander Bond is exceptionally strong. 
Even at the best the district is a difficult one for 
railway construction, the more so in that the pro- 
posed lines cross all the river valleys. In building 
trunk lines into a country these valleys are the 
surveyors’ best friend, and, moreover, in many 
cases a considerable deviation will not greatly 
affect the cost of construction. In cross-country 
work, on the other hand, it is much more difficult 
to select the best route to be followed, and a very 
extended reconnaissance is necessary to select the 
best sites for the river crossings, as a change of a 
few miles up or down stream may often mean 
the saving or loss of many thousands of pounds 
iu construction. The future working of the line 
may, moreover, be heavily handicapped in the case 
of a bad choice, owing to the use of steep gradients 
reducing the load which an engine can haul with- 
out theaid ofahelper. The ruling gradient on most 
of the South African lines appears to be 1 in 40. 
Inclines as steep as this are, however, allowed on 
tangents only, the grade being reduced on curves 
so as to make the combined grade and curve re- 
sistance equivalent to the above ruling grade. 
These heavy grades have long been a source of 
trouble to the traffic department, and we note that 
for some time past large sums have been annually 
expended in reducing certain of the grades on the 
Cape Town-Beaufort West Line, so as to diminish 
and finally eliminate the mileage over which it is 
necessary to double bank engines. The engines 
themselves have been greatly increased in power. 
Some few years ago, the heaviest engines used were 
capable of taking a load of 163 tons up a 1-in-40 
gradient, but with the latest type of eight-coupled 
bogie engines this load has been increased to 238 
tons. At present the rails used weigh 60 lb. per yard, 
and the eight-coupled engines above-mentioned 
have been designed for this track. It is proposed, 
however, to relay the main line with 85-lb. rails, 
making a start with the heavier gradients, and it 
will then be possible to make use of still more 
powerful engines. The present length of the Cape 
railway system is 2722 miles, which is greater than 
that of any single English system, the longest of 
which is the Great Western, with 2645 miles. 
It should, moreover, be noted that the trains in 
and out of the Cape Town Station number 260 per 
day, whilst for Paddington the corresponding figure 
is 173, and for Euston but 144. Liverpool-street, 
however, sends out and receives 784 trains daily, 
and Waterloo 549. 

The net receipts on the Government lines have 





the Welsh coal has, however, been so great as to 
render the colonial fuel the cheaper of the two. The 
| mere landing of the coal at Cape Town under the 
}abnormal conditions recently prevailing has cost 
|6s. 2d. per ton. There have lately been serious 
icomplaints as to the inadequacy of the equip- 
‘ment of the Cape Railways, and impatient 
|shippers have demanded a large increase in the 
,amount of rolling stock. The general manager, 
however, points out that if the equipment is 
ordered to suit maximum traflic demands, a large 
portion of it will be idle during the greater part of 
the year. Hence, the greater the amount of this 
surplus stock, the more difficult it will be to reduce 
the high tariffs now in force between the widely- 
separated trade centres ; and this difficulty will be 
enhanced by the fact that had the capital not been 
thus expended, it might have been applied to the 
work of easing gradients and otherwise cheapening 
the cost of haulage. 

A very interesting development is the number of 
narrow-gauge branch lines now being built as feeders 
to the main railways. The longest of these branches 
is that from Port Elizabeth to Avontour, a distance 
of 180 miles. These lines are practically surface 
lines, and in most cases are laid out without regard 
to the possibility that some time in the future they 
may be converted to the Cape standard of 3 ft. 6 in. 
The ‘‘ right of way,” to use an American term, is 
provided free by the local landowners ; but even so, 
the amount of traflic to be carried is so small that 
very high rates are necessary if these branches 
are not to be a permanent charge on the main- 
line receipts. Thus, in an inquiry as to the 
construction of such a line through the Bontebok 
Flats district, Cathcart, it appeared that the gross 
down-traftic would be about 7000 tons per annum, 
whilst the up-freight would only be about 500 
tons. The line suggested will be about 46 miles 
in total length, and the rates agreed upon with 
local residents are 6d. per 100 lb. for short dis- 
tances, and 9d. per 100 lb. in the case of the more 
distant farms. It is proposed to lay the line with 
30 lb. rails on 2260 sleepers to the mile. The esti- 
mated capital expenditure is 20001. per mile, of 
which 2001. represents the cost of the earthworks. 
The line will extend through the farms, and tem- 
porary rails will be laid down into the heart of these 
during the heavy shipments season; and it is further 
proposed, in certain cases, to take main line wagons 
right into the farms by means of the transporter 
system developed in Saxony, which has been de- 
scribed in our columns more than once. During 
the busy season one train a day each way will be 
required, but during half the year two trains a 
week will suffice. Very efficient management, and 
a reduction of working expenses to a minimum, 
will therefore be essential if the line is to pay 
its way. Whether many more of these 2-ft. 
gauge lines will be built is, perhaps, doubtful, 
as the traftic department does not like them. 
The country is, in general, of such a character that 
steep gradients cannot be avoided, and lines which 
could be cheaply worked and pay well in a flat 
country, are here heavily handicapped. 

We note that the management of the Cape Rail- 
ways are taking steps to effect a very considerable 
saving in the cost of sleepers. Those used for re- 
newals only, cost at present nearly about 50,0001. 
peryear. The local timber is neither very suitable 
nor very plentiful, and it is therefore proposed to 
start plantations of Jarrah, which has been found 
to grow quite satisfactorily in South Africa. 








PASSENGERS ON ATLANTIC LINERS. 

As is well known, there has been a steady increase 
in the size of the regular liners of the principal 
Atlantic steamship companies, and one would 
naturally expect to find in the returns of passengers 
landing at New York an increase credited to such 
liners ; but the advance in the average population 





of all liners is very striking, and suggests that the 





increase in size of ships is fairly universal. Thus, 
in the t year there were 922 arrivals of pas- 
‘senger ships in New York, and the average number 
of passengers carried by these was 773 ; whereas 
in 1901 the average was only 639. In 1900 there 
were 833 arrivals at the port, the average number 
of passengers being 645 ; in 1899, 497 ; and in 1898, 
368. It will thus be seen that in five years the 
average has more than doubled. Even if we go 
back to the years of great activity in the emigrant 
service, we find that the average was only about 
500 per ship. At the same time there has been a 
very satisfactory development, not only in the com- 
modiousness, but in the general comfort of the 
steerage quarters, so that it is not surprising to 
find that the proportion of cabin passengers to 
steerage passengers is decreasing. During the past 
twelve months the ratio was about 1 cabin to 4 
steerage, in 1901 it was 1 to 3.4, in 1900 it was 
1 to 3; while in the years prior to that it was even 
less, the proportion in 1897 being 1 cabin to 2 in 
the steerage. 

When, however, we turn to the case of the com- 
panies who have gone in for exceptionally large 
ships, we find the increase in the number of pas- 
sengers per ship of the line still greater. In the 
years preceding 1899, the highest average ever 
attained by the ships of any one line was well under 
700 per trip, the average for four years being just 
over 600. In 1900 there was a very distinct step 
forward by the White Star Line, due to the build- 
ing of the large ships which marked the beginning 
of the present day, the average number per 
liner increasing, in their case, from 665 in 1899 to 
886 in 1900. The German lines in the meantime 
had taken up the running, and in 1901 the North 
German Lloyd returned the very high average of 
1130 per trip. For the = year the same com- 
pany returned for their Bremen ships an average 
of 1242; the Hamburg-American Line, of 1012; 
the Red Star Line, of 999; the French Line, of 
985; Navigazione Generale Italiana (who run 
mostly steerage ships), of 962; La Véloce (also 
by steerage ships), of .941; the Prince Line (with 
steerage ships), of 928; the White Star Line, 
of 902; and the North German Lloyd Mediter- 
ranean ships, of 819 ; Holland-America Line, 807 ; 
Anchor Line Mediterranean ships, 795; Cunard 
Company, 784. We thus find that, whereas two 
years ago the highest average was 886 for the 
White Star Line, we have for the year under re- 
view eight lines exceeding this, and three others 
closely approaching it. 

As regards the number of cabin passengers, the 
Cunard Company again take first place so far as 
average is concerned ; and in this connection it may 
be as well to note that Mr. William C. Moore, the 
Landing Agent at New York, who has kindly sent 
us the official table, includes under ‘‘ cabin” the 
first and second saloon passengers, as in former 
years. The average of the Cunard Line is 320, as 
compared with 312 per ship in 1901. This is the 
highest average yet reached, but the increase in this 
respect is not by any means so marked as in the case 
of the steerage passengers, for in 1896 the average - 
was as high as 315. The White Star Line again takes 
second place with 283, as compared with the 275 
which gave them the corresponding position last year. 
The North German Lloyd, with their Bremen ships, 
have again come into third place with the rine 
increased average of 289, as compared with 237 in 
1901, 229 in 1900, 179 in 1899, and 158 in 1898, so 
that in their case there has been a very steady 
advance, the average since 1896 having increased 
more than threefold. The American Line take 
fourth place this year with 267 cabin passengers, 
as compared with 310 in the year 1901, 373 in 1900, 
and 313 in 1899. The Hamburg-American Com- 
pany have not improved upon their average in 1900 
and 1901, the mean for the past year being 194, 
against 193 in 1901, and 192 in 1900; but a glance 
back at the figures of a few years ago shows that 
they, like the North German Lloyd, Sets increased 
their average, although not to the same extent. 
The absence of the Deutschland, which has been 
undergoing repair during most of the twelve 
months, has doubtless had some effect in prevent- 
ing their movement forward. At the same time 
the North German Lloyd have the undoubted 
advantage of both the Kronprinz Wilhelm and the 
Kaiser Wilhelm der Grosse, and will soon have the 
Kaiser Wilhelm II. The Anchor Line have stepped 
in front of the Hamburg-American Line with 200 
cabin passengers, as compared with 189 in the pre- 
vious year ; a result which is, in a large measure, 
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due to the recent additions to the fleet, including 
the Columbia. The French Line has an average of 
146 cabin passengers, as compared with 135 in the 
previous year, but it cannot be said generally that 
they have made the same progress as the German 
companies whose ships call at Cherbourg. 

In reckoning the steerage passengers, the emi- 
grant ships from the Mediterranean come largely 
into the list, although the North German Lloyd 
ships from Bremen and Southampton still occupy 
the first place with 953 steerage passengers pr 
trip. This, however, is not the highest that has 
been attained, for last year one of the Mediter- 
ranean companies returned 964 passengers, with, 
however, very few in the cabins. The Prince Line 
and the Navigazione Generale Italiana came next 
on the list for 1902 with 924; then La Veloce Line 
with 919 ; the Red Star ships, from Antwerp, 872 ; 
the French Line, from Havre, 839; the Hamburg- 
American Line, from Hamburg, 818 ; the Anchor 
Line, from the Mediterranean ports, 792; the 
Fabre Line, from the Mediterranean, 746; the 
North German Lloyd, from the Mediterranean, 
740; the Holland Line, from Rotterdam, 663; 
the Hamburg-American Line, from the Mediter- 
ranean, 639 ; and the White Star Line, from Liver- 
pool, 619. The Cunard come out at 464 steerage 
passengers per ship. 

We give in Table I. the totals for several years. 

TABLE I.—Record of Atlantic Passenger Service to 

New York. 




















Year. poo Cabin. Steerage. Total. 
1890 — 144,178 371,593 515,771 
1891 aa 150,023 445,290 695,313 
1892 - 120,991 388,486 509,477 
1893 975 121,829 364,700 486,520 
1s04 876 | 92,561 188,164 280,725 
1895 792 96,558 258,560 355,118 
1896 852 99,223 254,350 351,573 
1897 901 90,932 192,004 282,936 
1898 81Z 80,586 219,651 300,237 
1899 826 107,415 303,762 411,177 
1900 838 137,852 403,491 541,343 
1901 887 128,143 438,868 567,011 
1902 922 139,848 . 574,276 714,124 


It will be seen that for the past year there were 
922 trips, an increase as compared with several pre- 
ceding years, and at the same time the number of 
cabin passengers has also increased, the total being 
138,848, which is 11,700 more than in preceding 
years, and 2000 more than in 1900, but as com- 
pared with the average between 1894 and 1899 
the addition is nearly 50 per cent. During the 
great emigration wave of 1890-1, however, the 
totals were much greater, cabin rates then 
being less. The number of steerage passen- 
gers for the first time exceeds half a million 
—the total being 574,276. This is 130,000 more 
than the highest number since 1890, and 380,000 
above the lowest. As compared with 1901, there 
is an increase of 135,400. The total of 714,124, 
including cabin and steerage passengers, is with- 
out parallel in recent years at all events, and 
is 147,000 more than in 1901. On the figures 


Tas_e II.—Return of Passengers Landed at New York by 


| 











1902, 1901, 1900. 
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North German Lloyd 27,767 110,697 22,960 101,384 26,677 | 92,148 
Hamburg - American 20,698 98,988 20,977) 78,560 23,657 | 72,245 
White Star .. ../18,402' 40,225 18,167 30,483 14,948 | 29,370 
Cunard -.  ,. 16,808 23,650 17,783) 19,943 20,000/ 22,751 
American .. .. 14,456 20,658 12,110 12,511 16,435 16,844 
French a .. 8,634 49,498 7,279 35,961 8,795 30,643 
Anchor al .., 8,324) 35,712 7,647, 22,888 7,693 | 22,687 
Holland-American .., 7,099 32,526 5,595 25,966 5,559/ 31,003 
Red Star... .. 6,878 47,119 € 241) $2,798 5,590/ 25,940 

Atlantic Transport..| 3,843 J; 4,194 a3 3,749; — 
Allan-State .. .»| 2)427 1,909 2,386; 1,114 2,727) 1,390 
Scandinavian .., 1,816 10,524 7 4,408 962 4,838 
Italiana “ ..| 1,804, 31,439 538 24,690 286 17,265 

La Veloce... ..| 483) 20/226 493) 18,505 — = 
Portuguese (Oporto)) 157 3,818 104-2, 607 26 15,653 
Empreza (Lisbon) .. 122, 2,367 106 =—s-:1, 814 85 2,100 
Fabre .. * & 91 21,664 33 14,165 136, 2,442 

Campania Transat- | | 

lantica - ie 80 1,474 53 1,751) — — 

Prince b's + 62 14,784 158 12,445 247 13,847 


for 1891, when the highest total in recent 
years was recorded, the increase is about. 120,000. 
{t will thus be understood that the year has 
been a very satisfactory one, so far as the 
Atlantic ships are concerned, because rates have 
been fairly well maintained. It is not quite 





satisfactory to the British mind, however, to find 
two German lines at the top of the list, and to 
note that these two lines, while they sent only 251 
out of the 922 ships, or about 27.3 per cent., actually 
carried 34 per cent. of the cabin passengers landed 
at New York, and 36} per cent. of the steerage pas- 
sengers. The two German companies, in other words, 
carried practically the same number of cabin pas- 
sengers as the five British lines, and double the num- 
ber of steerage passengers. The White Star comes 
first of the British companies, having taken 18,402 
cabin and 40,225 steerage passengers, the latter show- 
ing an increase of 10,000 as compared with last year, 
while the cabin passengers number about the same. 
The Cunard Company come next with 16,308 cabin 
and 23,650 steerage passengers, the increases in 
their case being 1475 cabin and 3780 steerage pas- 
sengers. The next on the list, so far as cabin pas- 
sengers are concerned, is the American Line. 

In view of the discussion regarding the Atlantic 
Steamship Trust, it is not without interest to 
know that if we add to the enormous number 
of passengers carried by the German lines those 
carried by the allied lines—the Red Star, White 
Star, American, and Atlantic Transport—we have 
the remarkable fact that the Trust was responsible 
for conveying during the past year 92,044 cabin 
passengers—equal to nearly two-thirds of the total 
—while their steerage list includes about 55 per 
cent., the number being 317,687. If, however, the 
German lines are excluded—-since their manage- 
ment is more independent than the other companies 
included in the Trust—the Combine takes 31 per 
cent. of the cabin passengers, and about 18? per 
cent. of the steerage passengers. 








COPPER AND TIN SUPPLIES. 

Ir appears from Merton’s statistics that during 
last year 288,561 tons of copper were received in 
Europe from the United States, Spain and Por- 
tugal, Chili, Australia, and miscellaneous sources. 
As compared with 1901, when only 227,921 tons 
were imported, this represents a fair increase. 
But it will be remembered that in that year the 
exports from America were on an abnormally 
small scale, owing to the action of the Amalga- 
mated Copper Company in restricting output and 
piling up secret stocks, in the hope of putting the 
price of the metal up again to 701. or 751. The pre- 
ceding year furnishes a better basis of comparison. 
In that year 280,377 tons were received, and 
considering what strides are being made in the 
consumption of copper, it cannot be said that the 
increase of 8000 tons on the two years is at all 
striking. Production will need to be stimulated 
if the reserves of the metal are not to be steadily 
depleted. The deliveries last year were in excess 
of the receipts—291,207 tons, apart from 2865 tons 
taken from warehouse here for shipment to 
America. In 1901 the deliveries were 227,533 
tons, plus 7197 tons shipped to the States. In 1900 
the balance was on the right side to the extent of 
about 6400 tons ; but this has all been wiped out ; 
and whereas at the end of December, 1900, the 
visible supply was as much as 28,860 tons, at the 
end of December last it was no more than 16,540 
tons. Moreover, the monthly takings now are 
steadily in excess of the receipts. Only once 


'|since March have they been below ; and while 


we have the copper combine keeping down 
production in the States, we have the rela- 
tively low price of the metal as a deterrent to 
enterprise in other parts of the world. ‘‘ During 
the present year,” write Messrs. James Lewis and 
Son, in their latest report, ‘‘a further increase in the 
consumption of Europe may be looked for, without 
any material increase in supplies, unless prices are ad- 
vanced sufticiently to stimulate production.” There 
has been some improvement in values during the last 
week or two, consequent upon a better realisation 
of the situation. But the American combine is still 
a ‘‘dark horse.” We are assured very loudly that 
consumption in America has been so large as to 
reduce the stock to a very small level; and as the 
Combine controls about 60 per cent. of its country’s 
production, the assurance would be final if it were 
disinterested. But it is traceable first and last to the 
Combine, and therefore there may be more in it 
than meets the eye. In other words, there is a 
widespread fear that the Amalgamated Company 
again holds large stocks, of which it would propose 
to rid itself quietly, if only a favourable oppor- 
tunity presented itself ; though, if it really does, it 
must be losing very much money in the meantime. 





Out of last year’s total supplies of 288,561 tons, 
the United States sent 168,114 tons. This com- 
pares with 94,670 tons in 1901, and the more 
normal 161,209 tons in 1900. Whether America 
could or could not have spared more is a question 
we are unable to answer ; but profits could not . 
have been very encouraging to any mines but 
those which are worked on a very large scale 
and at low cost. From Spain and Portugal 
21,457 tons were received, as compared with 
24,134 tons in 1901 and 26,749 tons in 1900; 
and seeing the importance and capacity of the Rio 
Tinto, it would be interesting to have an explana- 
tion of this steady decline. From Chili the ship- 
ments were 28,950 tons, against 30,650 tons for 
1901, and 25,700 tons for 1900; from Australia 
23,200 tons against 25,200 tons, and 20,800 tons 
respectively ; and from miscellaneous sources 
46,840 tons against 53,267 tons, and 45,919 tons 
respectively. These figures show an increase as 
compared with 1900, and a decrease as compared 
with 1901: the explanation being that the high 
values of the first-named year led to productive 
activity which did not meet with its full reward— 
and a chastened reward it was—until the following 
twelvemonth. The outlook is very uncertain, by 
reason of the Combine and its possible reserves. 
But the weight of evidence supports the conclusion 
that production is discouraged by the low prices 
ruling ; and that it will tend to keep down until the 
world realises that copper supplies are next door 
to the ‘‘ famine” basis, when there will, of course, 
be a sharp recovery. 

There has been considerable activity in tin 


‘recently. The professional ‘‘ bulls ” still find them- 


selves in a position to dominate the situation, for 
the dual reason that they hold the bulk of the 
available stocks, and that supplies again tend to 
lag in the rear of deliveries. For 1902, the supplies 
of the metal included in the statistics were 73,889 
tons, as compared with 72,635 tons for 1901, and 
66,911 tons for 1900. But the deliveries were 
75,805 tons, as compared with 69,508 tons for the 
previous year, and 68,943 tons for 1900. This 
means that supplies are once again inadequate for 
requirements, and that the unrecorded stocks 
are again being encroached upon. The Straits 
have been a distinct disappointment. The quan- 
tity exported thence—51,815 tons—was certainly 
better than the 49,925 tons of 1901 and the 
45,163 tons of 1900, but it was considerably 
below the figure anticipated earlier in the year ; 
the Australian contribution was only 3199 tons, 
against 3345 tons; and the Billiton, 3897 tons, 
against 4387 tons; while the Banka sales were 
kept at 14,928 tons—the same as for the previous 
year, when they should easily have been increased. 
The London takings of tin were about the same as 
in 1901; the Continental consumption saw an in- 
crease ; and the American purchases are estimated 
at 36,222 tons, against 30,539 tons in 1901, and 
29,850 tons in 1900. The visible supply now is 
15,681 tons, as compared with 17,975 tons at the 
end of November. But December did not see a 
large Banka-Billiton sale, and the end of the 
current month is likely to witness a readjustment of 
the position. 








THE STANLEY AUTOMOBILE 
EXHIBITION. 

For instruction and amusement London is to 
have three motor-car shows this year. The first 
was opened to the public on Friday last, in weather 
calculated to make non-motoring humanity appre- 
ciate the fireside, rather than rushing through a 
foggy, freezing atmosphere at anything from 15 to 
50 miles an hour. The locale of the Stanley Show, 
also, is not inspiriting. Few places are more 
depressing on a dull winter’s day than the scene of 
summer gaieties ; and the Earl’s Court Exhibition 
grounds, where the Show is held, is no exception to 
the rule. 

The vehicles are placed in ‘‘The Ducal Hall” 
and ‘*The Queen’s Palace ;” designations well put 
between quotation marks, for they do more than 
ample justice to these not too ornate or permanent- 
looking constructions. However, the hardy motor- 
car enthusiast, with the speed-frenzy in his veins, 
recks little of the picturesque ; whilst his fur coat 
—like Bryan O’Lyn’s immortal breeches, ‘* with 
the woolly side out”—helps him to brave the icy 
blast between ‘‘ The Ducal Hall” and ‘‘ The Queen’s 
Palace.” 

A number of the stands in the Exhibition are 
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occupied by selling agents, who show cars by 
various manufacturers. Many of these vehicles are 
of French manufacture, or, at any rate, are after 
French designs. As we are illustrating a number 
of these cars in connection with the recent Paris 
Exhibition, it is unnecessary to enter into description 
of them here. Moreover, it is extremely difficult 
to get information from agents. They look on an 
exhibition simply as a bazaar, where as much is to 
be sold as possible ; and even if they have know- 
ledge of the design and construction, which is 
generally doubtful, they are unwilling to waste 
valuable time on anyone not a prospective pur- 
chaser. There are, however, some manufac- 
turers exhibiting at the Earl’s Court Show, and 
on entering the ‘‘Ducal Hall” the most strik- 
ing feature is at once seen to be the remarkable 
exhibit of the Lanchester Engine Company, of 
Birmingham, whose stand extends the whole length 
of the hall. On it are placed eleven Lanchester 
cars of different descriptions and a chdssis. In our 
last issue we gave a long description and several 
illustrations dealing with the Lanchester car, and 
we propose to return to the subject again. The 
vehicles shown included the company’s standard 10 
horse-power touring-car fitted in various ways. As 
we have stated on a former occasion, this car is 
essentially English in its design and construction, 
and it bears evidence of its origin in its appearance. 
Whatever advantages Continental makers may have 
had in regard to absence of legal restrictions, it 
may safely be said that, so far as the coachbuilding 
aspect of motor cars is concerned, those English 
makers who have kept to English ideas have done 
wisely. It is very difficult to design a good-looking 
motor car. It always looks unfinished ; one misses 
the horse. But certainly a distinctively English 
car, with its fine workmanship and absence of 
meretricious ornamentation, is an agreeable con- 
trast to some of the gaudy vehicles one sees at 
shows. A section of the motor-car trade has not 
yet learned to distinguish between a circus-car and 
a private carriage. 

Another fine show of British-made vehicles which 
one notices on first entering the Exhibition is that 
of the Motor Manufacturing Company, of Coventry, 
and New Bond-street, London. About eight 
vehicles are exhibited, one being the 8 horse- 
power single-cylinder car to carry four. This is a 
good example of a moderate-priced vehicle. The 
two and four cylinder cars of higher power are 
naturally dearer. The underframe is of the tubular 
type, and there is no separate motor-frame, the 
engine-bearers, which are of aluminium, being 
carried from side to side. The ignition is electric, 
the current being supplied from storage batteries 
in the usual way. A large touring-car, to seat five, 
is also shown, the width being about 5 ft. 9 in., 
the tonneau spreading over the wheels so as to seat 
three abreast. This car has a four-cylinder 20 horse- 
power engine. It has been built fora South African 
millionaire, and is not an example of the moderate- 
priced vehicles. Another large exhibit in this part 
of the Hall is that of the British Automobile Syndi- 
cate, who are agents for certain French cars. The 
London Motor Carriage Company exhibit a car 
known as the ‘‘Pipe,” or ‘‘La Voiture Pipe.” 
It is of French origin, and bears a close resem- 
blance to the Panhard car. The Motor Traction 
Company have a large exhibit, and show several 
Germain, Salisbury, and other cars. 

The Velox Motor Company, of Coventry, have 
an interesting exhibit, though small compared with 
some others ; they show a chdssis which has some 
novel details. There is a four-cylinder engine with 
central drive, there being a spring coupling between 
the change-speed gear and the longitudinal shaft. 
This is to provide against heavy shocks when the car 
is started or speed is quickened. The underframe 
is of the composite type, being composed of tubular 
and wooden members. Here, again, there are no 
separate motor frames, the engine bearers being 
carried from one side frame to the other. There is 
also an adjustment to the steering-wheel which 
admits it being raised or lowered to suit the height 
of the driver. A large and striking looking car, 
decorated in white enamel, is also shown by this 
company. 

Passing to the ‘‘ Queen’s Palace,” the first object 
to attract attention is a large steam lorry capable 
of carrying 5 tons, and exhibited by A. W. 
Brightmore, of Egham. It has the characteristic 


of novelty, as the whole of the propelling machinery 
is attached to the fore-carriage; in fact, the fore- 
carriage is a kind of small locomotive underneath 





the body, but with a projecting platform in front, 
where the driver apparently sits, and the bunkers 
are placed. The vehicle is described as “‘self- 
steering.” The front wheels are both driving and 
steering wheels, and in some way the main engine 
does the work of steering, though how this is 
effected could not be ascertained by examination of 
the vehicle. The drive is by chain. It will be 
seen that there are several unusual features in this 
vehicle. 

The Speedwell Motor and Engineering Company, 
of Albert Gate, S.W., exhibit the Gardiner-Ser- 
pollet steam carriage, a chdssis and machinery 
being shown as well as complete cars. The Ser- 
pollet steam carriage is notable at the present time 
as a racer, and for that purpose it is certainly a 
very remarkable machine. At Nice it covered a 
kilometre in less than half a minute, or ata pace just 
under 75 miles an hour. Although this was a 
flying start, the last part was done at a much 
higher speed, M. Serpollet, who himself steered, 
being confident he was travelling at 80 miles an 
hour. The cement track on which this trial was 
made was a very smooth one, but still the car left 
the ground at the high speed, making a series 
of jumps, one of the spectators aging it looked 
as if it were flying. It is stated that M. Serpollet 
has made up his mind to try for the rate of 95 
miles an hour, and is building a car for that pur- 
pose. The Serpollet car may be said to be founded 
on the Serpollet boiler, which, however, is very 
different in form from the one that was in the three- 
wheel steam car which we rode in several years 
ago—some time before it was legal to drive 
motor cars on the public roads—that is to say, 
before the Act of 1896.* The Serpollet steam 
pheeton, as it was then called, undoubtedly did 
much to educate people in this country as to the 
good manceuvring qualities of self-driven vehicles ; 
and the thanks of auto-car owners and manufac- 
turers are therefore largely due to this accomplished 
French engineer. After making a run on the car, 
we pointed out in these columus the advantages of 
mechanically-propelled vehicles, although we stated 
at the time our conviction that there was little pro- 
spect of the law being altered, a view that was 
shown to be too pessimistic some years after by the 
Act of 1896. The modern Serpollet automobile 
was fully dealt with in the issue of our monthly 
supplement (TRACTION AND 'TRANSMISSION) for 
November last ; and by the aid of the descrip- 
tion and illustrations there published the design 
of the chdssis shown at the Stanley Exhibition may 
be easily followed. As stated, the boiler is different 
in construction to that in the original car.t It 
consists of a series of flat ‘‘coils”—really ser- 
pentines of cylindrical pipe ; the original tube was, 
it will be remembered, oval in section. The boiler 
is of the ‘‘ flash ” type, although different in form, 
if not in principle, from the old flash boiler with an 
amalgam bottom. The pipe in the boiler at the 
Exhibition is 20 millimetres (.8 in.) in external 
diameter and 8. millimetres (.34 in.) bore. These 
tubes are of nickel steel. The engine is of special 
design, and has four single-acting cylinders, the 
steam distribution being by lift-valves actuated by 
a cam-shaft which is operated by spur-gearing. 
Reversing is effected by shifting the cam-shaft 
endways. The normal steam pressure is 450 lb. 
to the square inch, but as high as 750 lb. is used. 
The steam is superheated, it is said, to the sur- 
prising degree of 870 deg. Fahr. These pres- 
sures are considerably higher than those formerly 
adopted. TRACTION AND TRANSMISSION gives 
220 lb. for normal running, and 440 Ib. to 580 Ib. 
as higher pressures. It will, of course, be under- 
stood that all water pumped into the boiler is 
evaporated almost immediately, the water and 
steam passing through the whole length of pipe 
that forms the ‘‘coils.” The quantity of fuel— 
and therefore the volume of heat generated—and 
the supply of water, are respectively so regulated 
that the water is all evaporated before the dis- 
charge end of the boiler is reached. The last 
part of the coils thus becomes superheating sur- 
face. Oil fuel—ordinary lamp oil of good quality 
—is used, and it will easily be seen that the adjust- 
ment of the fuel and water supply must be nicely 
adjusted, otherwise there might be excessive super- 
heating, or else unevaporated water may be brought 
over to the engine. e device for obtaining this 
regulation is an ingenious piece of mechanism, 





* See ENGINEERING, vol. li., 315. 





page 315. 
+ See ENGINEERING, vol. lx., pages 471 and 499. 


which is illustrated in Traction AND TRANSMISSION. 
To judge by the records, it appears to answer 
admirably. By regulating the water and fuel 
supply in this way, the steam generated, and the 
power developed, are adjusted according to the 
gradient of the road, s a acne ype Bh The 
engine being thus ‘‘ elastic,” no change-speed gear 
is needed. Naturally, for a boiler that evaporates 
all its water as it is pumped in, that has, in fact, 
a dry end, it is desirable to condense the steam 
so as to introduce as little fresh water as possible 
into the system. We believe the old flat pipes 
gave trouble through scaling, and doubtless for 
that reason the cylindrical tubes were introduced. 
Unless the make-up water—for there must be 
some loss—is distilled, or the supply is excep- 
tionally pure, silting + must be, one would think, 
a question of time. e remember that with the 
Herreshoff coil boiler, introduced about twenty- 
five years ago, and which was sometimes worked 
non-condensing with sea water, it was customary 
to remove scale by bringing the coil to a dull- 
red heat, and then suddenly pumping cold water 
into it. This cracked off the scale, or, rather, 
some of the scale, which could then be blown 
through to the separator, The remedy was 
not, however, found to be effective, but it is 
possible that some similar action of a milder 
character may account for the absence of scale 
formation which is reported of the Serpollet and 
other boilers in automobiles, At any rate, with 
care, the deterioration of tube sections should be 
slow, and the renewal of a few coils periodically 
would not be a serious matter. 

For reasons already stated, we do not- deem it 
necessary to notice the various auto-cars of French 
origin, many of them fine specimens of their class, 
shown by agents in this part of the Exhibition. Close 
to the Serpollet stand, however, there are shown 
one or two modest little vehicles of German make. 
These are the ‘‘ Wartburg ” cars, shown by Messrs. 
Haynes and Son, of Goswell-road. The cars are of 
moderate price, and though they have not the ap- 
pearance of their more aristocratic neighhours, are 
reported torun well. They have what might be de- 
scribed as a pheeton seat for two, the 5 horse-power 
two-cylinder petrol motor being placed under 
the seat, and quite close to the back axle. There 
are three speeds forward, the maximum being 
19 miles an hour. Power is conveyed from the 
gear box directly to the back axle through bevel 
gear. Water-cooling and electric ignition from 
accumulators are used. The wheels, of the bicycle 
type, have pneumatic tyres. Another car, some- 
what more powerful, has a speed of 20 miles an 
hour. Perhaps a still more interesting exhibit on 
this stand is asmall parcel-delivery cart, the machi- 
nery of which is on the same principle. It has 
three speeds, the maximum being 22 miles an hour. 
It will carry 3 cwt. One would think that vehicles 
of this nature should find a ready sale for trades- 
men’s use, especially in the larger establishments, 
where a number would be kept. . Probably a lower 
speed would suffice, so that one change could be 
dispensed with, if, indeed, change gear could not 
be left out altogether for town use, where there 
would be no steep hills to: negotiate. We under- 
stand that larger cars are made in Germany, where 
there are a good many in practical work. A wagon 
carrying 14 tons weighs. 1} tons ; the 5-ton wagon 
weighs 4 tons. The petrol required is said to be 
about 1 gallon for every gross ton transported 
30 miles on level road of good surface. 

The Show closes to-morrow, Saturday, the 
24th inst. 








NOTES. 
EnauisH Exectric Tramways. 

In Le Genie Civil there has appeared an article 
dealing with English tramway systems, which is 
interesting as showing the points to which a foreign 
critic turns his attention. The writer, M. A. 
Payan, observes that the Falk cast-welded joint has 
not been much used, but that great care is taken in 
insuring good bonding of the rails, as many as four 
Chicago bonds being sometimes employed. Return 
feeders are numerous. The engineers, he states, 
claim that trouble from electrolysis is rare, but 
at Glasgow he noticed a gas pipe completely per- 
forated by electrolysis. The points used differ from 
those generally adopted in France in having but a 
single movable tongue, whereas in France it is 
usual to have two tongues, as on a railway, and these 





tongues are connected together below ground and are 
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very costly to keep in proper working order. The 
cars have two motors, and are fitted with the series 
parallel controller. Hand brakes are mostly used, | 
and where electric brakes are fitted they are re- 


firms. The Consul-General adds thateyen the cement 
industry, which has of late years been so prosperous, 

Ka ~ | has recently suffered severely. Owing to a mutual 
No. Tons. |No. Tons. |No.' Tons. | agreement as to prices, some firms have distributed 


1903. | 1902. 1901. 





garded as emergency brakes, to be employed only | Merchant ships .. 387 1,024,067 469 | 1,359,205 443 | 1,269,919 | Small dividends; but in most cases the year’s trading 
in cases of necessity. Chilled cast-iron wheels are | British warships .. 53 272,500 35 311,600 | 47 | 335,880 | has resulted in a deficit, and stocks still continue to 


standard practice, and when carrying a load of 5 to 
8 tons per axle are good for from 20,000 to 25,000 
car-miles. After running about half this distance, 
however, the treads have worn into flats and require 
grinding, which is accomplished by corundum or 
carborundum wheels, 12 in. in diameter, running at 
1100 turns per minute, whilst the wheel operated 
on is itself run at 100 revolutions per minute. The 
average time taken to true up a pair of wheels in 
this way is, he states, five hours. In opposition to 
French practice, the car-sheds are totally unpro- 
vided with tools, with the exception of a few vices, 
arranged round the walls. All repairs, even trivial 
ones, are made in a single central repair-shop. In 
most cases the cars are cleaned without the use of 
water, rags and brushes soaked in petroleum being 
used instead. The staff employed at the car-sheds 
ranges from 0.6 to 0.8 man per car in service. At 
Liverpool the total staff thus employed numbers 281, 
who look after 400 cars; but another 310 men are 
also employed at the repair-shops. Special atten- 
tion is drawn to the Glasgow system of halfpenny 
fares. These frank the passenger over one section 


Foreign warships 4 | 28,100 | 10 | 2,725 | 18 | 54,265 | accumulate. Itis therefore proposed to form another 

444 1,824,757 514 | 1,692,530 |508 | 1,660,064 | ‘‘ cartel” for this industry. In short, all the great 

_|German industries seem to be inclined to organise 

«| on the trust basis, and, like the pig iron “cartel,” 

will sell at near the cost of production in foreign 

|markets, whilst attempting to recoup themselves 
by high prices at home. 











There is thus a decrease of 368,000 tons on th 
figures of a year ago, and of 335,300 tons on those | 
of two years ago. | 





Tue InpusrriaL SrTuaTION IN GERMANY. A Japanese EpucaTionaL CELEBRATION. 


In an interesting report from the French Consul- | As we have frequently pointed out, the pro- 
General at Stuttgart, it is stated that manufactur-| gress made by the Japanese in Western arts and 
ing industries, matters are still in a very bad state | sciences has, in great part, been caused by the 
in Germany. It was hoped that matters would attention which they have paid to national educa- 
have recovered themselves a good deal within the | tion, and when we remember that it is only 30 years 
past twelve months ; but many careful observers since the work was fairly started, we are all the 
think that the worst part of the crisis has still more surprised at the progress which has been 
to come. Germany has now an absolute need of; made. In July, 1872, there was issued by the 
finding foreign outlets for a large proportion of her | Daijo-Kwan—as the Cabinet of those days was 
products. ‘During the past ten years factories have | called—an edict of very great importance from an 
multiplied and extended, the banks taking a leading | educational point of view. Up to that time educa- 
part in providing the necessary capital, so that as|tion had been virtually limited to the military 
matters stand the normal output of these works is| class, its advantages in the case of civilians not 
far in excess of the domestic demand; and at being recognised. Occasionally the Tokugawa 


of the line, each section being somewhere about| the same time the population has outgrown the | Government had shown a disposition to adopt a 


half-a-inile in length. A penny ticket permits the 
passenger to ride over four sections, and a ticket at 
34d. over fourteen. Hence short-distance fares 
worked out at about a penny per mile, and the 
longer distances at a farthing per mile. The 
receipts at Glasgow have averaged 11.3d. per car- 
mile, and the expenditure 7.2d. per car-mile. 


THe DEPRESSION IN THE SHIPBUILDING TRADE. 

While there has been a slight improvement in the 
condition of the shipbuilding trade since September, 
the work in hand is much less than at the beginning 
of last year. Lloyd’s Register records that there 
are building 387 merchant vessels of 1,024,067 
tons, which is 23,700 tons more than three months 
ago—a direct result of cheaper material and lower 
wages enabling firms to offer seductive terms to 
unwilling clients. But when the comparison is 
made with the tonnage in builders’ books a 
year ago, there is a decrease. of 335,000 tons; 
while since September, 1901, when the highest 
total was reached, there hss been a drop to 
the extent of 389,000 tons. In other words, 
for every fourteen workmen then employed there 
are probably only ten now. A year ago, too, 
there were more vessels in the earlier stages of 
construction, so that the condition is certainly not 
any more favourable than the figures indicate. 
The ports on the North-East Coast are still in the 
worst state. The firms on the Tees have only 
eighteen vessels of 40,174 tons building—scarcely 
equal to the year’s work of one of the six yards. 
This compares with 92,340 tons a year ago, 
while in the summer of 1901 there was about 
three times this amount of work on_ hand. 
At Hartlepool and Whitby there are thirteen 
vessels of 48,351 tons—little more than half 
the total of a yearago. The work barely equals 
six months’ work by one of the firms in the 
district. Sunderland does not experience quite 
the same depressed state ; the thirty-six vessels of 
118,051 tons represent 59,000 tons less than in 
January, 1902, while the drop from the highest point 
of September, 1901, is 72,000 tons. On the Tyne 
the condition is still worse, the steady decline from 
the maximum of 279,426 tons, fifteen months ago, 
having been very gradual to the sixty - seven 
vessels of 168,109 tons, now on the stocks. The 
Clyde is not so badly off, especially Glasgow, where 
there are under construction eighty-one vessels 
of 240,473 tons—only 20,0€0 tons less than a 
year ago, and 40,000 tons less than the top level. 
The work at the beginning of last year in the 
Greenock district had reached a maximum with 
191,675 tons. Since then there has been a steady 
shrinkage, and now the 35 vessels make up 114,358 
tons. The Clyde figures are the more satisfactory 
since the warship work continues good. The 
Barrow district is well employed, and the same can 
be said of Belfast, where the total is 10,000 tons 
greater than it was in January, 1902, and is only 
3100 tons below the maximum. The 23 vessels on 
the stocks on the banks of the Liffey measure 
225,940 tons. The actual condition, including war- 
ships, is indicated in the following Table :— 





indigenous agricultural resources, and food-stuffs | more liberal policy, but, on the whole, it may said 
have therefore to be imported on a very large scale. | that prior to the Restoration, neither the farmer, 
For some years exceptional circumstances have! the artisan, nor the merchant was supposed to 
favoured the growth of German industries; but this! have any book-learning. The abolition of feudalism, 
good time is now past. Bankers are no longer ready | however, involved a radical departure from this 
to provide factories with capital, and are even call-| theory of educational exclusiveness, and the edict 
ing in that already advanced, and the confidence of | of 1872 directed that all classes of the people 
the public in industrial securities has evaporated. | should cultivate their minds, and that elementary 
England, the Consul-General continues, having} schools for the instruction of the whole nation’s 
finished her war, is showing renewed commercial | young folk should be organised in every part of 
activity, whilst the pressure of the United States| the empire. This, which may be considered the 
in the competition for neutral markets can no} educational enfranchisement of the nation, is 
longer be neglected. Nevertheless, the fact remains | naturally regarded by the Japanese as an event of 
that it is the immense demand for iron in the United | prime importance, and on December 7 last a cele- 





States which has so far enabled the Germans to con- 
fine the industrial crisis within certain limits. It 
has, it seems, been the American orders which have 
enabled the German iron industry to be maintained. 
The action of the ‘‘ cartels” is of importance, and 
the question is being raised anew as to whether 
the advantages gained by these syndicates really com- 
pensate for the inconveniences inseparable there- 
from. The States have bought iron in Germany 
because it was cheaper than elsewhere ; but this 
iron has often been sold by the “‘ cartels ” at a price 
yielding absolutely no profit. It has been made 
simply to keep the works together and the workinen 
employed. The syndicate, however, recoups itself 
by the price it exacts in the domestic market, 
where it is protected against exterior competitors. 
The German purchasers of the raw material who 
have to sell their products abroad are therefore 


bration was organised in Tokyo to signalise the 
thirtieth anniversary of the great event. It was 
attended by many persons who were prominent in 
the educational world, and a very interesting address 
was delivered by Baron Kikuchi, the Minister for 
Education and a graduate of Cambridge University, 
in which he explained that the framers of the edict 
of 1872 had contemplated the division of the whole 
empire into eight educational districts, each pro- 
vided with a university of a specialised character, 
such as a university for natural philosophy, one for 
law, one for literature, one for mathematics, and so 
on. This plan was, of course, largely ideal, and 
had to be modified as events developed ; still the 
main objects have not been lost sight of. The 
technical schools now in existence did not form part 
of the 1872 scheme, and some of these may be con- 
sidered substitutes, or, probably, the beginnings of 





handicapped in competing against foreign firms 
using, perhaps, exactly the same raw material fur- 
nished by the same makers, but at a cheaper rate. 
The supporters of the ‘‘ cartel,” however, contend 
that there is, nevertheless, a balance of advantages, 
as otherwise certain of their works would have to 
be shut down. Fears are expressed that the 
American demand must soon diminish, and some 
new outlet must be found for the iron made in 
excess of the domestic demand. The output of pig 
continues to increase enormously. This increase of 
production has not benefited the home manufactur- 
ing industries, since the consumption of iron per 
head has steadily diminished since 1900, being last 
year about 66.6 kilogrammes, as against 132 kilo- 
grammes in thepreceding year. Workinthe machine- 
shops has, it is stated, steadily diminished, part of 
the hands being dismissed and the rest put on short 
time. This distressful condition of the machine- 
shops has had a considerable influence in insuring 
the prolongation of the pig iron ‘‘cartel,” the 
alternative to which was an internecine tight in the 
home market between the different iron-smelters. 
The mines are stated to be in a better condition 


than the metallurgical industries, the recent strikes | given by Baron 


specialised univerities. Of the eight universities 
originally planned, only two had been actually 
|carried out—namely, those of Tokyo and Kyoto; 
| but as each of these contain a number of colleges 
‘for specialised study, they may be considered to 
represent the original scheme in a concentrated 
form. That scheme arranged that in each of the 
| eight university districts there should be 32 middle 
schools, or 256 in all. The number now actually in 
_ existence, official and public, was 222. As to elemen- 
tary schools, the framers of the edict of 1872 con- 
templated 53,760, but the latest statistics showed 
the actual number now open does not exceed 27,076, 
although the deficiency is more apparent than 
real, for present-day schools are very much larger 
than those intended in the original scheme ; so 
| that, as in the case of the universities, a policy of 
concentration has been carried on. The attendance 
/of children of school-going age at elementary 
|schools was 93.75 per cent. in the case of boys, and 
| 81.84 in the case of girls, being an average of 88.07, 
which figure, though still below what was desirable, 
nevertheless afforded ground for congratulation. 
An interesting speech of an historical nature was 

Kato Hiroynki, a former President 








in France and America increasing the demand for | of the University, in which he recalled the difti- 


German coal and ccke. Attempts are being made 
in this industry to institute a sliding-scale arrange- 
ment. The heaviest losses have been in the electri- | 
cal trades, the Allgemeine Electricitiits Gesellschaft | 
being almost alone in making a good showing. This 
state of affairs has led to aproject for forming an elec- | 
tricity ‘‘ cartel” embracing the principal German 


culties which educationists had*to encounter in 
those early days. These difficulties cannot be 
adequately realised by foreigners, and the Japanese 
educational authorities deserve great credit for the 
intelligence and perseverance with which they have 
overcome so many of them; and we congratulate 
them on the good work which they have done, 
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THE TEMPLE OF PHIL. 


By the courtesy of Sir Benjamin Baker, K.C.B., 
K.C.M.G., we are enabled to lay before our readers 
reproductions of photographs, taken about the com- 
mencement of the year, showing the Island of Phil 
as it then appeared. It will be remembered that. the 
original scheme of the construction of the Aswan Dam 
contemplated backing up the waters of the Nile to 
such an extent that the Temple of Phila: would have 
been submerged. Owing to the opposition. of anti- 
quarians ‘nak others, the design was modified, the 
height of the water being reduced to such a limit that 
the flood waters will be about the level of the bases of 
the chief temples. As the illustrations on page 114 
show, this level has, already been very nearly gained, 
for the temples now form islands, with. the water 
flowing all round them. 

It was realised that a strict enquiry would have to 
be made into the state of the foundations of the temples 
on the island if the stability of the structures was not 
to be endangered by a submergence of the island 
itself. From the ‘‘ Report of the Administration of 
the Public Works Department for 1901,” by Sir W. E. 
Garstin, K.C.M.G., we learn that when the water in 
the reservoir which has been created is dammed up to 
the level R.L. 106 metres, most of the buildings on 
the islands, except the great Temple of Isis, will be 
covered with from two to four metres of water. The 
work of exploring the foundations was confided to 
Dr. Ball, of the Geological Department, and Mr. 
Mat Talbot, who was sent out from England by 
Sir Benjamin Baker for the purpose, the whole 
work being done under the superintendence of Mr. 
Fitzmaurice. The exploration was commenced in 
April, 1901, and 56 shafts were sunk, with the very 
greatest care in regard to timbering, and in addition a 
number of headings and trénches were also cut, the 
whole excavation amounting to 690 cubic metres. It 
was found that the east colonnade (which may be seen 
to the right of the pylons, in Fig. 1) had masonry 
foundations 24 metres wide, carried down to an 
average of R. L. 100.6 metres; the wall behind it 
carrying the east end of the lintels went down to 
101.6 metres. Neither the colonnade nor the wall in 
any place reached the rock, the level’ of which was 
91.5 metres at the north end, and 98 metres at the 
south end. 

The west colonnade, that nearest the left in Fig. 1, 
was found to be differently constructed. It was built 
on counterforts, 1.8 metres square; that ran eastward 
from the quay wall at intervals of 3 metres, and de- 
scended to a great depth, if not actually to the rock. 
On these counterforts the colonnade is carried on 
stone beams, most of which have become fractured, 
owing to the settlement of the foundations. 

The Temple of Nectanebo, otherwise known as the 
Temple of Isis, was built on foundation walls descend- 
ing to the rock; but the superstructure is in some 

laces askew with the walls, and is carried on stone 

ams which have been partly fractured. The founda- 
tion of the Temple of Ar-hes-Nefar descends to 103.3 
metres, rock being found at 99 metres. The kiosk, 
otherwise known as the Temple of Trajan, and also 
as Pharoah’s Bed, is a noticeable object in our illus- 
tration, Fig. 2, comprising a numter of columns carry- 
ing a cornice above; it descends to a level of 100.6 
metres, the foundations having a width of 4 metres. 
The rock level of the river face of this building is below 
90 metres, and it does not rise above 95.1 metres any- 
where under the foundations. 

The Temple of Hathor has footings descending to 
103.4 metres, rock being at 95.7 metres on the east side. 

The colonnade and rooms on the east side of the 
Isis forecourt are founded on a broad continuous 
pavement of large stones, one course thick, at a level 
of 103.3 metres, the rock level being 96 metres. 

The Mammiseum walls descend to 101.5 metres, 
rock being at 93.6 metres at the south end, and rising 
gradually. 

After the positions and depths of these foundations 
had been very carefully determined, the depth of 
the underpinning was settled on the assumption that 
the earth and sand below the permanent satura- 
tion level of the Nile silt, which forms the island, 
would not subside further, and that it would be 
sufficient to carry the foundations down to that 
level. It was decided to underpin the east colon- 
nade and its walls with rubble masonry down to 
its level at 97 metres, and to underpin the west colon- 
nade and the Temple of Nectanebo with rolled steel 
girders, 14 in. by 6 in., weighing 54 lb. per lineal foot. 
The girders were fixed in seats in the counterforts, in 
pairs, below the stone beams which had been frac- 
tured. The kiosk was to be underpinned with rubble 
masonry 4 metres wide, down to the level of 97 metres, 
and the Mammiseum was to be treated similarly. 
Later, the east colonnade, and the rooms of the fore- 
court of the Temple of Isis, and also the Temple of 
Hathor, were underpinned to the same level, while the 
foundations of the Gateway of Hadrian and the Gate- 


way of Adelphos were strengthened. 


excavators, 26 Italian timbermen and masons, and 
four English inspectors. Very great credit is to be 
given to these latter, and to the engineers under whom 
they worked, for the exceedingly successful manner in 
which they carried out this difficult job; for it must 
be remembered that in many casés the masonry had 
already suffered from failure of the foundations and 
from other causes, and was not in a condition to with- 
stand any further settlement. 








CONSULTING ENGINEERS. 
To THE Eprror oF ENGINEERING. 

Str,—I have read with much interest the letter of Mr. 
George Westinghouse on this subject, which appeared 
in your last issue, and I should be obliged if you could 
find space in your valuable columns for another letter 
from me. 

_It ere to me that the very fact of the transforma- 
tion of our steam roads into electric roads, involving im- 


chief reasons for appointing consulting engineers in that 
connection. Ido not consider that the best way to carry 
out this work is to entrust the same without reserve to one 
contracting firm--Messrs. Westinghouse, Church, Kerr, 
and Co.—which, as Mr. Westinghouse states, is inti- 
mately connected with him, and who, therefore, would, 
as far as possible, only employ apparatus manufactured 
by the Westinghouse Company. That the Pennsylvania 
Railway Company has placed the contract for a very large 
concern with this company does not prove Mr. West- 
inghouse’s statement. It has not been the practice, at least 
in this country, to entrust even such well-known con- 
tractors as Sir John Aird, Mowlems, or Pearsons, with the 
design, as well as the construction, of the large contracts 
which they have carried out. As an example, I might 
mention the Nile Dam, for which Sir Benjamin Baker was 
consulting engineer, and the building of which was so 
ably carried out by Sir John Aird. 

I think Mr. Westinghouse is mistaken in saying that 
the 96th-street power station of the Metropolitan Street 
Railway, New York, was carried out by Westinghouse, 
Church, Kerr, and Co. The work with which they were 
entrusted was the construction of the Third Avenue power 
station, and was carried out previous to the purchase of 
that line bythe Metropolitan Street Railway Company. 
I still maintain the correctness of my statement that the 
96th-street station was designed by Mr. F. 8S. Pearson, 
the consulting engineer of the Metropolitan Street Rail- 
way ; anyhow, the engines were supplied by the E. P. 
Allis Company, and the main generators, as well as the 
major portion of the electrical apparatus, were manufac- 
tured by the General Electric Company, of Schenectady. 

It would seem evident that a contractor, no matter 
how experienced or how responsible, who is tied up to 
one manufacturing concern must be biassed in his views, 
and that the client who entrusts him with the engineering 
as well as the contracting by that fact puts himself 
entirely in the hands of one manufacturer, to the exclusion 
of -all others; which certainly has not been the policy 
hitherto pursued by Englishmen. 

I am surprised at the slighting way in which Mr. 
Westinghouse speaks of the apparatus which has been 
used on the Manhattan Elevated Railway. A great por- 
tion of this was ee by the General Electric Com- 
pany of America, and the multiple-unit control system 
there installed is that which, after most careful investi- 
—— by the consulting engineers, was adopted by the 

entral London Railway, as well as by those who are 
responsible for the Great Northern and City Railway, 
which is now being completed. No one could expect Mr. 
Westinghouse to think that the General Electric System 
of control is as efficient as his own; but surely he does 
not imagine that people in general will take his criticism 
of a competitor, without first hearing the opinion of the 
independent engineers and managers of railways who 
have tried the other system in England and America. 
The General Electric ater Sen might also have some- 
thing to say on the subject, as well as Mr. Sprague, whose 
system, the first to be put to practical test, has been at 
work for several y ears on the South Side Elevated Railway 
in Chicago. 

The argument brought forward in this connection by 
Mr. Westinghouse, I think, proves my contention that 
any railway wishing to instal electric traction on its 
system, by entrusting the contract to Messrs. Westing- 
house, Church, Kerr, and Co., binds itself to adopt a 
system of multiple-unit control, which has not got the 
approval of many well-known American experts. My 
contention is furthermore upheld by the position taken 
up by Mr. C. T. Yerkes, who, after the large amount of 
experience which he has had in the United States, has 
appointed what amounts to a permanent consulting engi- 
neer, to advise and superintend the extensive system of 
electric railways and tramways in London in which he is 
interested. ’ 

I do not know what Mr. Westinghouse’s idea of ‘‘ para- 
phrasing” is. I always thought that it meant the expla- 
nation of a text in clearer and fuller terms. He has con- 
strued it to mean the entire inversion of the conclusions 
to which I had come. ‘ 

Every consulting engineer has his own ideas, but there 
is a much better chance of their being broad-minded and 
unbiassed than would be the case with manufacturers, 
whose field of vision tends to be confined to the particular 
classes of apparatus which they construct. Any manu- 
facturer who is really certain of the superiority of his 
apparatus over any others would be sure of having it 
adopted, provided he could prove his statement to any 
of the well-known consulting engineers in this country. 

A firm of contractors, such as Messrs. Westinghouse, 


Mr. Westinghouse’s letter, practically a branch of the 
Westinghouse Manufacturing Company, although they 
may consider what is best in individual cases, cannot 
choo:e, as suggested by him, part here and em 
there, as they will be bound to use, as far as possible, 
the produce of the factory with which they are con- 
nected. No large manufacturer, no matter how ex- 

rienced, or how strong his points, can excel in all 
ines of manufacture; and it is the well-educated 
and experienced consulting engineer who has practi- 
cally to judge and advise his client as to what apparatus 
is most desirable in any particular case. After Reniag 
all that the different large manufacturing and contracting 
firms have got to say, I quite agree with the statement of 
Mr. Westinghouse where he says that a consulting engi- 
neer can be of great value, and that he can do his 
best to co-operate with the contracting company, although 
T will not go as far as to concur that in all cases the con- 
tract should be given undividedly. It is to Mr. Westing- 
house’s interest to minimise competition as far as possible 
and to secure complete contracts, without being hampered 
by the consulting engineer, whose sole aim is to get the 


portant departures from ordinary practice, is one of the| post h 


t he can for his client, at the lowest rate compatible 
with workmanship and material. 

As I am finishing this letter I read, in a leading article 
in that well-known American technical paper, the Street 
Railway Journal, ‘‘the Manhattan management and 
engineering department are to be commended for their 
splendid achievement.” This certainly does not seem to 
agree with what Mr. Westinghouse would have us 


believe. 
Yours faithfully, 
BritisH ENGINEER. 








FOREIGN COMPETITION. 
To the Epiror or ENGINEERING. 

Srr,—So much has been written lately about foreign 
competition, and the unfair preference given. by some 
engineers to Continental firms, that the following figures 
may prove of interest to some of your readers. In Sep- 
tember last the (peer State Railways invited tenders 
for the supply and erection of an extension of the Cairo 
Station roof, which is about 158 ft. clear span, and of the 
hinged frame type. There was nothing unusual in the 
design, nor would the erection’ be attended with any 
difficulty. The foundations have already been built by 
the State Railways. 

Copies of the specifications and plans were sent to 33 
well-known firms, of which five were American, eight 
British, eight Belgian, six French, two German, and 
three Italian. The constructors of the present roof, 
Messrs. Daydé Pillé and Co., of Paris, were invited to 
tender, but sent in no offer. No offer was received from 
America. 

Only three British firms tendered, and of the remaining 
11 offers, six were from Belgium. 

Of the three offers from British firms, the highest was 
E16,144/., and the lowest, E12,567/.; the average of the 
three being E14,042/., and the average time specified for 
the work was eight months. 

Of the 11 offers received from Continental firms, the 
highest was E9852/., and the lowest E7715/., and the 
average of them was E8376/. The average time specified 
for the whole work was about six months. 
I can easily understand that many firms would find it 
inconvenient to make this roof, and particularly to erect 
it in Egypt, but why no British firm could do for less 
than E12,567/. a work that a well-known Belgian firm has 
undertaken to do for E7715/., is certainly extraordinary. 
Whatever the reason is, British roofmakers must not, 
under these circumstances, be surprised at the preference 
shown to Continental firms, and, instead of abusing the 
engineers, endeavour to find the means of reducing the 
cost of the work, or at all events their estimate of it. I 
may add that £ sterling are 25 per cent. less than 
£ Egyptian. 

Yours truly, 
AN ENGLISH ENGINEER IN Eeoypt. 








MECHANICALLY-CONTROLLED VALVES 
FOR AUTOMOBILES. 

To THE Eprtor or ENGINEERING. 
S1r,—In the report of the Paris Exhibition of automo- 
biles, in your issue of the 9th inst., you seem to me to 
suggest that I have somewhere stated my disapproval of 
the mechanically-operated inlet valve. Surely this is a 
mistake. The mechanically-operated valve is thoroughly 
good in its proper place and fitted toa type of engine 
that requires it, but it is not always an advantage. 
Yours faithfully, 








; . F. Ener. 
14, New Burlington-street, London, W., 
January 17, 1903. 
Mr. Quintin Hoce.—It is with great t that we 


have to record the death, at the early age of fifty-seven, 
of Mr. Quintin Hogg, whose efforts in connection with 
social work and technical education at the London Poly- 
technic are so well known. Beginning near the Adelphi 
arches about forty years ago, with a very small class of 
ragged lads as a night-school, his personal zeal and 
energy increased the scope of his work, until within the 
last few years when the class entries at the Polytechnic, 
which he bought and adapted for his purposes, number 
some 16,000 each session. His ambition was to see each 
pupil in the classes turn out a first-rate craftsman and good 
citizen, and to that end he sacrificed alarge fortune. By 
his death London and the world of technical education 
will be the rer, as his mind was broad and his sym- 
pathies manifold. 











Upon this work there were employed 300 native 





Church, Kerr, and Co., who form, as I gather from 
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YARROW BOILERS FOR THE CHILIAN 


BATTLESHIP “CONSTITUCION.” 


CONSTRUCTED BY MESSRS. YARROW AND CO., LIMITED, ENGINEERS, LONDON. 


WE illustrate above three of the Yarrow boilers | 
for the Chilian battleship Constitucion, constructed by 
Sir W. G. Armstrong, Whitworth, and Co., Limited, 
at Elswick, these boilers having been supplied with her 
propelling machinery by Messrs. Sailer, Tennant, 
and Co., London. Yarrow boilers were also fitted by 
Messrs. Vickers Sons and Maxim, Limited, to the 
sister ship Libertad, launched on the 15th inst., as re- 
ported in another part of this issue. The horse-power | 
of the machinery in each of the ships is 12,500 indi- 
cated horse-power, and there are twelve boilers of the 
large-tube type, placed in groups of three, as illus- 
trated in the engraving, in four separate water-tight 
compartments. In each of these stokeholds there is a 
feed-pump, fan, ash-ejector, and ash-hoist. The height 
of the two funnels is 90 ft. above grate level, and the 
diameter is 10 ft. 6 in. over the casings. 

This type of boiler is being largely adopted. The 
Austrian Navy have now built, or have in course of 
construction, three battleships and four cruisers with 
Yarrow boilers aggregating 77,900 indicated horse- 
power. In the Dutch Navy there are three cruisers, 
each with three-fourths of the boiler installation of 
the Yarrow, and the remaining 0 e-fourth of the cylin- 
drical type, while three other cruisers and three coast- 
defence ironclads are entirely supplied with steam 
from boilers made by the Poplar firm, the total horse- 

»ower being 70,500 indicated horse-power. Two 

Vorwegian battleships add 9000 indicated horse-power 
te the list, a Portuguese cruiser 12,500 indicated 
horse-power, and seven Sweden ships 39,000 indicated 
horse-power, so that foreign warships, excluding | 
torpedo craft, represent a total of 233,900 indicated | 
horse-power, to which there falls to be added 53,200 | 
indicated horse-power for British warships, four-fifths | 
of the steam generators in the new cruisers Hampshire | 
and Antrim being of this type, while all the boilers | 
in the third-class cruisers Amethyst and Diamond are | 
being made at Poplar. | 





ROYAL METEOROLOGICAL SOCIETY. 


THE annual general meeting of this society was held 
on Wednesday evening, the 21st inst., at the Institution 
of Civil Engineers, Great George-street, Westminster, 
Mr. W. H. Dines, B.A., president, in the chair. 

The Secretary read the report of the Council, which 
showed that there had been an increase of twenty Fellows 
during the year. 

The President delivered an address on ‘‘ Zhe Method of 


| Kite-Flying frum a Steam Vessel, and Meteorological 
| Observations obtained thereby off the West Coast of Scot- 


land.” In the spring of 1901 the Royal Meteorological 
Society appointed a committee for the purpose of making 
an investigation as to the temperature and moisture of 


the upper air, and the British Association, at their | 


Glasgow meeting, also appointed a committee to co- 
operate in the work. At the request of the joint com- 
mittee, Mr. Dines undertook to carry on the inquiry 
during the summer of 1902, and in this address he gave 
an interesting account of all that he had done. After 


— apparatus, which included kites (of a| 


modified Blue Hill pattern), 8 miles of wire in one piece, 
winding-in apparatus, steam engine, and meteorograph, he 
saotediind to give an account of his work and observations 
at a fixed station and also from asteam tug, in the neigh- 
bourhood of Crinan, off the West Coast of Scotland. A 
considerable amount of information concerning meteoro- 
logical phenomena was obtained, seventy-one observations 
of temperature at an average height of 4140 ft., and thirty- 
eight charts from the self-recording instruments with an 


| average of over 6000 ft. having been secured. The test 


height attained was 15,000 ft., by means of four kites on 
the wire. The temperature gradient over the sea was 
considerably less than its ave’ value over the land, 
being about 1 deg. for every 300 ft. of height. The upper 
currents were found to differ in direction from those 
below much less than was expected. As a general rule, 
the humidity increased up to a level of about a mile, and 
then decreased. Mr. Dines illustrated his address with a 
number of interesting lantern slides. 

Captain D. Wilson-Barker, F.R.S.E., was elected Pre- 
sident for the ensuing year. 





ELECTRICITY ON THE MIDLAND Raitway.—The directors 
of the Midland Railway have had under consideration 
the appointment of a successor to Mr. W. G. Longdon, 

| who recently retired from the t of chief electrical 
| engineer. The directors have decided to divide the duties 
| of the office, and to reconstitute the telegraph department 
| on an independent basis. All other matters of electrical 
| engineering relating to power and lighting will be trans- 
| ferred to thelocomotive worksdepartment. Itis stated that 
Mr. Sayer will receive the appointment of superintendent 
of the telegraph department, while Mr. R. M. Deeley 
will take over the remainder of the duties of the post of 
electrical enginees, in addition to those of locomotive works 
manager. r. Deeley was one of a deputation sent by 
the directors to the United States to inquire into the em- 
ployment of electric energy on American railways. 





AGRICULTURAL ENGInEs.—The value of the agricultural 
engines exported from the United Kingdom in December 
was 29,132/., as compared with 14, . in December, 
1901, and 36,7477. in December, -1900. The aggregate 
| exports for the whole of last year were valued at 633,971/., 
|} as compared with 620,968/. in 1901, and 756,505/. in 1900. 
The largest exports were made to sarge 09 countries, the 
vaabol the engines shipped in that direction last year 
having been 457,393/., as compared with 442,379/. in 1901, 
and 560,555/. in 1900. The colonial demand moved on 
as follows during the last three years :— 











| EHEC iiceteakt® | 

Colonial Group. | 1902. | 1901. 1900. 

| £ £ | £ 

| British South Africa ‘% 18,546 7,245 | 6,855 
British India _ va 13,730 20,770 | 23,880 
Australasia... .. ..| 26,498 26,307 





| Upon the whole, last year appears to have been a mode- 
| rately good one, so far_as the exports of cultural 
| engines are concerned. Better results would have been 
| worked out had not the value of the engines shipped to 
| South America declined last year to 35,556/., as compared 
| with 74,7957. in 1901 and 66,2097. in 1900, 


| 
| 
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FRICTION 


CLUTCH. 


CONSTRUCTED BY MESSRS. DURHAM, CHURCHILL, AND CO., ENGINEERS, LONDON. 
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On the present page we illustrate a new design of 
friction clutch which is manufactured by Messrs. 
Durham, Churchill, and Co., of: the Hallamshire 
Motor and Engineering Works, Grimesthorpe, Shef- 
field, and 106, Great Portland-street, W. It will 
be seen that the contact surfaces are conical, and they 
are kept together, when the clutch is driving, by means 
of spiral springs ;. the object being. in. this way to 
avoid end thrust, and yet secure a trustworthy device 
that will not shake loose, and that can be put into gear 
‘without shock. The clutch is also self-adjusting in 
regard to wear. 

Referring to our illustration, Fig. 1 is a sectional 
view of the clutch, and Fig. 2 is also a section of part 
of the device on another plane in order to show the 
driving pins. The flanged sleeve B is keyed to the 
shaft, and runs continuously. The pulley to be driven 
is mounted on the flanged boss A. At the end of, the 
sleeve a groove is turned, and into this is fitted what 
is known as the striking ring C, which provides a 
fulcrum for the operating lever N. The arm C2 is 
simply to retain. the clutch in a given position.. At 
angles of 180 deg. to each other on the flange Bl there 
are provided bosses (see Fig. 2), into which the driving 
pins B2 are fixed. The driving pins act as carriers to 
the inner cone F. The sleeve B has at its flanged end 
two bosses B4 (Fig. 1), and to each of these is connected 
by means of pins two links H, which pass through 
two slots in the innercone F. The outer ends of the 
links are coupled to two other links, J, by means of 
pins, and on these pins rollers K are mounted. The 
other ends of the links are connected by pins to lugs on 
the sliding collar E, the latter being in turn connected 
to the fork of the operating lever N by means of the 
strap E2 and links. At certain points on the cone 
F are’ provided spring pegs carrying springs, one 
of which is shown at Sin Fig. 1. These springs are 
under compression, and their reaction, when the clutch 
is in driving position, thrusts the inner cone F along 
the sleeve B and into contact with the outer cone G. 

In Fig. 1 the clutch is shown in drivin sition. 
To throw it out of gear the lever N is soi. rom left 
to right, and this causes the sliding collar E to move 
aay the sleeve B in the direction towards the cones. 
The links J are thus brought into a vertical postion, 
and in doing so cause the links H to move radially on 
the pins by which they are attached to the bosses B4 of 
sleeve B. In this way the rollers K are made to press 
against faces provided for the purpose on the inner 
cone F, and the latter is thus thrust backwards out of 
contact with the outer cone G, which consequently 
ceases to revolve. As soon as the inner ends of the 
links J pass the centres of their other ends, they are 
locked in position by the spring thrust, so that the 
clutch remains out of gear until the links are pulled 
over their dead centre by the operating lever N. 
When the clutch is in the driving position, there is 
no thrust on any collar or operating gear, the cones 
being locked together by the reaction of the springs. 
If the clutch is weed to couple two shafts, the boss 
A would be keyed to the end of one shaft, and the 
sleeve B on to the end of the other shaft. 

The clutch has been applied with considerable 
success for driving belt on, spur-gearing, rope 
pulleys, and in various other situations. It is claimed 
that it cannot shake loose and fail to drive, and is 
therefore especially suitable for transmitting power 
from gas and oil engines. As an example, Messrs. 
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Yarrow and Co., of Poplar, in their new shops—which 
are equipped in a most complete manner—have seven- 
teen of the clutches fitted to stepped cone pulleys. 








THE ‘‘SIMPLEX” SPRAYING NOZZLE. 

Ws illustrate on this page a spraying nozzle specially 
intended for delivering the water from a hot-well 
into a cooling pond. Our engraving shows very clearly 
the construction of the nozzle. It will be seen that 


the water discharged from one of the holes in the cap- 

piece meets the water issuing by the second hole. The 

two jets interfere and mutually break each other up 

into a fine spray, which exposes a large surface to the 

atmosphere, thus facilitating the abstraction of heat. 

By arranging a system of sy over the cooling pond, 
es, 


and fitting these with nozz a very large quantity 





of water can be cooled even with a pond of but small 
area, and with a head not more than 10 ft. or 15 ft. 
The Newcastle-on-Tyne Electric Supply Company, 
Limited, have adopted these nozzles in connection with 
their Neptune-road Power Station, 250,000 gallons 
of water passing through them per hour. The Salford 
Corporation have also adopted them in connection with 
their sewage-disposal system, the effluent from the 
septic tanks being sprayed through these nozzles over 
the filter beds. They can be obtained from Mr. Jos. 
H. Harrison, of 2, Exchange-place, Middlesbrough. 








Pic 1n GeRMANY.—The production of pig iron in Ger- 
many last year was 7,648,665 tons, as compared with 
7,144,342 tons in the corresponding period of 1901, and 
7,630,952 tons in the corresponding period of 1900. 


Thomas pig figured in these totals for 4,735,015 tons, 
4,102,241 tons, and bowen tons respectively. The 
ermany at the close of November 


— of Thomas pig in D 
ast year was 2/. 17s. 6d. per ton, as compared with 2/. 17s. 
per ton at the close of November, 1901, and 4/. 1s. per 





ton at the close of November, 1900. 


INDUSTRIAL NOTES. 


THE state of the labour market, as disclosed in the 
returns to the Labour Department of the Board of 
Trade, shows a decline as compared with the previous 
month, and with the same month a year ago. The 
proportion of unemployed never fell to the level of the 
previous year, and only in one month, June, did it 
rise above the average percentages of the previous ten 
years. But the report, based on 2305 returns—-namely, 
1149 from employers, 555 from trade unions, and 601 
from other sources—shows that the decline in trade was 
-— partial and slight in the month, chiefly in the iron 
and steel, engineering, shipbuilding, and other iron, 
steel, and . metal-using industries. In the mining, 
textile, clothing, and printing trades there was some 
improvement. 

n the 224 trade unions specially reported upon 
there were 552,415 members; of these, 30,302, or 5.5 
per cent., were reported as unemployed, compared 
with 4.8 per cent. in the previous month, and 4.6 
per cent..a year ago. The mean percentage in the 
same month for the last ten years was 5.3 per cent. 





oes yp der ge in the coalmining industry has con- 
tinued good—practically about the same as a year ago 
—in spite of some disputes. At collieries employing 
493,133 workpeople, the pits worked on the average 
5.51 days per week in the month—the same as in the 
previous four weeks, and as compared with 5.46 days 
in the same period a year ago, while the total number 
ee was equal to 1.4 per cent. increase. 

n ironstone-mining employment continued good. 
In 135 works comprised in the returns, 15,746 persons 
were employed ; the average time worked was 5.76 
days per week, as compared with 5,81 days in the 
month previous, and 5.77 days at the same period a 
year ago. The proportion employed was also 1.4 per 
cent. greater. 





A decline in the pig-iron industry was manifest in 
the month, but chiefly in Scotland, where 11, furnaces 
were closed, chiefly, however, for repairs. In England 
and Wales there was an improvement. At the works 
of 113 ironmasters there were 317 furnaces: in blast, 
employing about 22,000 workpeople, compared with 
324 in the previous month and 320 a year ago. 

In iron and steel manufacture there was practically 
no change, but trade was worse than a year ago. At 
the 201 works covered by the returns there were 74,500 
persons employed ; the total volume of employment, 
number employed, and of shifts worked, show an in- 
crease of 0.1 per cent. as compared with the previous 
month, but a decline of 4 per cent. as compared with 
a year ago. 

Employment has continued good in the tinplate 
industry. In all 387 mills were in operation, including 
those engaged in the manufacture of black sheets, as 
compared with 395 in the month previous and 377 a 
year ago. The estimated number employed at the 
mills was about 19,300. 





Employment in the engineering and metal groups 
of industries shows a decided decline in most branches, 
and is worse than a year ago. The proportion out of 


| work was 6.2 per cent.; in the previous month, 5 per 


cent.; a year ago, 5.4 per cent.; and the decline 
continues, 

In the shipbuilding trades there is also a decline 
in employment, which is much worse than a year ago. 
The proportion of unemployed union members was 
11.7 per cent.; in the previous month, 10.7 per cent.; 
a year ago, 5.8 per cent. The dispute on the North- 
East Coast is responsible for some increase. 

In the furnishing and wood-working trades a further 
decline is manifest ; trade is about the same as a year 
ago. The proportion of unemployed union members 
was 5.6 per cent. ; in the month previous, 4.3 per cent. ; 
a year ago, 5.9 per cent. 

Employment is slack in the building trades, as is 
usual at this time of the year. But there was only a 
slight decline in the number of union members em- 
set ag as compared with the previous month, and 
ittle change as compared with a year ago. The pro- 
portion of carpenters and joiners unemployed (union 
members) was 5.9 per cent.; in the month previous, 
4.4 per cent.; in the same month a year ago, 6 per 
cent. Plumbers report 5.6 per cent.; last month, 5.7 

r cent.; a year ago, 4.4 per cent. Masons, brick- 
ayers, and plasterers are affected by the weather. 





Employment in the printing and bookbinding trades 
has fallen off ; but it is better than a year ago, The 
proportion of unemployed union members was 3.7 per 
cent. ; ee re month, 3 per cent.; a year ago, 4.7 per 
cent. In the paper trades there has been little change 
in the proportions—2.2, 2.3, and 2.5 per cent. respec- 
tively at the same dates. 

Employment in the coachbuilding trades has con- 
tinued to decline; but it is about the same as a year 
ago. The proportion of unemployed union members 





was 6.9 per cent.; previous month, 5.6 per cent.; a 
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year ago, 7 per cent. The glass trades are worse than | In the present issue there is an account of his visit to | the Labour Department show that in branches of trade 


a month ago, and also than a year ago. 


In the boot and shoe trades ae ogee has slightly | splendid. The delegates were hurried from place to 
e whole. In the|place in order to see as much as 


improved, but it is still quiet on t 
other leather trades there has been a slight improve- 
ment, but trade is much worse than it was a year ago. 





Employment in the cotton-spinning branches is good ; 
in the weaving branches only moderate. In factories 
employing about 91,400 females, 94 per cent. in the 
spinning mills and 78 per cent. in weaving factories 
were on full time—an increase in the former, but a de- 
crease in the latter proportions. 

Employment in the woollen, worsted, and hosiery 
trades has continued good in most branches. 





Employment of labourers in the agricultural dis- 
tricts was fairly good, but casual men lost time through 
the weather. At the docks and wharves in London 
there was a further decline in employment. In the 
four weeks covered by the returns, the daily average 
employed was 14,693 ; inthe previous month, 15,080 ; 
a year ago, 16,322; average for five years, 16,350. 
This is serious. 





There were fifteen new labour disputes in the month, 
involving 3928 workpeople, of whom 2215 were 
directly, and 1713 indirectly, affected. In the pre- 
vious month there were 24 disputes, affecting 6436 
persons ; a year ago, 14 disputes, affecting 3236 per- 


sons. Of the 15 fresh disputes, eight were in the | ing iron have been in good request, but business in 


mining industries, three in the engineering and ship- 


building trades, one in the building trades, and three | and prices are maintained. 
in other branches of industry. Eleven old and new | allied trades, electrical ene report employment 


disputes, affecting 2958 persons, were settled; of these, 
six, involving 1598 persons, were decided in favour of 
employers ; three, involving 155, in favour of the work- 
people ; and two were compromised. The trend of 
the labour market is here manifest. 

Changes in the rates of wages affected 20,400 per- 
sons, of whom 10,900 received advances, and 9500 
suffered decreases in wages. The net effect was an 
increase averaging 44d. per head. In the previous 
month changes affected 247,300 persons, the net result 
being an increase of 77d. per head. In the same 
month a year ago there was an average decrease of 
ls. OSd. per head of 44,700 persons. The advances 
were in the wages of quarrymen and blast-furnacemen 
chiefly ; the decrease was in the wages of ironworkers 
in South Wales. Most of the changes were effected, 
without any stoppage of work, by conciliation boards, 
sliding scales, or negotiation. 





The report of the boilermakers and iron shipbuilders 
for the current month tells a rather sad tale of ‘‘ the 
downward tendency of trade.” The members of the 
union out of employment increased in the month from 
5434 to 6363—that is, by 929, and now equal 13 per cent. 
of the total membership of the union. The total on the 
funds was 9283, as compared with 8173 in the previous 
month. Of these 39 were granted travelling cards, 
1263 signed the vacant-book, 5061 were on donation 
benefit, 2146 on the sick fund, 874 on superannuation 
benefit—an increase under all heads except the first, 
and that indicates that slackness is prevalent over 
most of the districts, or men would seek situations. 
The report states that the joiners’ dispute on the 
Tyne and the Tees is responsible for some portion of 
the increased number on the funds, as discharges or 
suspensions resulted therefrom. It suggests that a 
way of settling that dispute could have been found, 
especially as the other branches of trade affected by 
the reduction acquiesced rather than risk a strike. It 
is said that the outlook for the present year is gloomy 
and dark. The difficulty is to find work for the un- 
employed. The cost of the various benefits was 
12,3501. 15s. 10d., or 3087/. 16s. 6d. per week—an 
increase weekly of 118/. 16s. 6d. over the month 
previous. But, so far, the funds are not distressed by 
the extra drain. The capital account is large and can 
bear the strain. The report is exceptionally interesting 
this month, by reason of its review of the year 1902 
as regards the union, the state of trade, especially 
shipbuilding, engineering, and allied branches, and a 
summary of the working of the Boiler Explosions Act, 
1882, to the end of 1902, covering the whole period 
since the Act was passed. 


The Amalgamated Engineers’ Journal states that 
the total membership was 93,228, or 24 less than in 
the previous month. The total number on donation 
benefit increased from 4173 to 5369; on sick benefit 
from 2242 to 2375 ; on superannuation allowance from 
4225 to 4236. The increase in the number of unem- 
ployed was the most serious. Branch officers’ atten- 
tion is called to the rules respecting this benefit, so 
that there shall be no laxity in dispensing the funds. 
The labour representation scheme was adopted by the 
members, but only 3595 voted for and 341 against. 
The interest in the matter was not very intense, for 
only 3936 voted out of 93,228 members, The report 
of Mr. Barnes’s tour in the United States and Canada 


Cleveland, Ohio. The reception was in every way 


ible, and be in 
evidence as guests. Mr. J. M. Sutherland contri- 
butes a paper on ‘‘ The National Cash Register Works, 
at Dayton, Ohio,” which is very instructive. He 
shows that philanthropy in industrial undertakings 

ys. There is also a reference to the new scheme 
of the Admiralty as regards naval engineers. The 
journal generally seeks to do something more than 
record the union’s doings from month to month. It 
endeavours to give useful information on public ques- 
tions especially affecting the workers, and particularly 
those engaged in the engineering and allied industries. 





In the Wolverhampton district a more confident 
tone has been manifest, inquiries for material being 
steadier. It is reported that a fair amount of busi- 
ness has arisen from quarter-day neyotiations and 
offers. Manufacturers also report further offers of 
orders, and refuse to accept easier terms. The de- 
mands of shipping merchants have been of a more 
favourable character. For the best classes of iron a 
stronger tone is manifest, but in common qualities 
competition is still keen. Steel-makers are busy with, 
it is said, several months’ work ahead on their books. 
There is a steady demand for best bars; sheets are 
in heavier sale, as increased export orders for galva- 
nised roofing sheets are to hand. Hoops and stamp- 


common bars has been quiet. ig iron is in request, 
In the engineering and 

quiet ; ironmoulders as but boiler and tank 
makers, bridge and girder constructors, and gasholder 
erectors report trade as good. Motor-makers are well- 
employed, and cycle makers report improvement. At 
Coalbrookdale and Madeley trade is fairly good ; but 
malleable-ironworkers at Walsall are slack. In the 
hardware industries employment is reported to be 
= in 11 branches, fair in 27 branches, quiet in two 
ranches, and slack inseven branches. There has been 
a in railway wagon and coach ironwork, 
and also in the forging departments at Wednesbury. 
Among iron and steel Bae ses there has been slack- 
ness. On the whole, considering the trying time 
during the last few months, the situation is not de- 
pressing, rather it is encouraging, as the downward 
tendency seems to have been arrested in several im- 
portant branches of trade. 





In the Birmingham district the brighter prospects 
indicated at the quarterly meetings have continued, and 
were in evidence at the iron market last week. Buyers 
evinced more confidence, and orders were given out 
with more freedom ; but prices remained practically 
unchanged. The ot ee A rates for marked bars are 
maintained, but unmarked bars scarcely realised the 
quoted rates. Galvanisers are well off for orders for 
South Africa, and railway material is in good request 
for that country, and also for Australia, New Zealand, 
and India. Hoop, strip, nail, and rod iron have been 
in request. Pig iron is reported to be weaker. The 
general condition of trade in the district continues 
good. In trade union branches, with 19,512 members, 
only 573, or 2.9 per cent., were reported to be unem- 
ployed, as compared with 2.7 per cent. in the previous 
month. For the time of year these proportions are 
not discouraging. In the engineering and allied trades 
ten branches of the union report trade as moderate ; 
ironfounders, as improved ; patternmakers and _tool- 
makers, as moderate ; smiths and:strikers, as good. At 
West Bromwich, Coventry, and Redditch all sections 
report trade as moderate, except the motor branch, 
which is fair, and the cycle branches at Coventry, 
which are good, and at ditch, fair. In the brass 
and copper branches employment has been fair. In 
the other iron, steel, and metal-using industries five 
report trade as good; twelve as moderate; six as 
quiet ; not one as bad. In the outlying districts em- 
loyment in those branches have been from good to 
air ; quiet only in one branch. In the costlier metals 
the reports are similar, but higher class work is 
quiet ; not one, however, reports trade to be bad. On 
the whole, therefore, the position is not unfavourable ; 
on the contrary, it is encouraging for the season of the 
year. 

The engineering and allied industries throughout 
Lancashire are more hopeful as to the future. Locomo- 
tive builders have been booking a considerable weight 
of new work recently, and there is increasing briskness 
in the electrical engineering branches. Machine tool- 
makers also report more inquiries coming forward. In 
the general run of engineering work the evidence of in- 
creased activity is not yet very manifest, but a hopeful 
tone prevails. Ironfounders and boilermakers are still 
rather slack in some centres. A fairly active business 
has been doing in the iron market, and prices have a 
hardening tendency. The general condition of trade 
in the Manchester and Salford districts is not seriously 


unions, with 25,046 members, 1101, or 4.4 per cent., 
were unemployed, as compared with 4.6 per cent. in 
the month previous. As regards the engineering 
trades, employment is described as moderate at 
Warrington, Macclesfield, and Romily, but bad at 
Stockport and Northwich ; boilermakers also as mode- 
rate; the brass and copper trades as good; wire 
workers as quiet. At Oldham the engineering and 
textile-machine-making branches are generally bad ; 
ironfounders, boilermakers, brassfounders, tinplate 
workers, mule spindle makers are moderate; other 
branches are slack. At Bolton, Bury, Wigan, moderate 
to depressed. At Blackburn, Burnley, and Colne the 
engineering trades are described as The situa- 
tion is not cheerful, but the outlook is not altogether 
bad, for there are indications of improvement. 





The negotiations between the South Wales mine- 
owners and the miners’ representatives go on slowly ; 
but, so far, with no definite result. At the meeting 
held last week the questions discussed were the 
minimum and maximum wage as a basis of rates and 
the house-coal allowance. The meeting adjourned 
after a prolonged discussion. 

The action against the Yorkshire Miners’ Union in 
respect of the payment of strike pay was instituted by 
a member. The injunction mot of for was granted. 
The case is similar to that against the Ironmoulders’ 
Union in the Scotch Courts some years ago, when a 
similar injunction was granted. 


The fishery dispute at Grimsby has collapsed. So 
many members of the union were disloyal to the vote 
which had been carried that the men concerned agreed 
to withdraw their claim for an extra eighth share. 





The resistance offered to the proposed reduction of 
shipbuilders’ wages on the Clyde has led to a con- 
ference being arranged to discuss the question at an 
early date. 





The depression in shipping is further accentuated by 
the reduction of seamen’s wages; and it is said that 
there is no difficulty in obtaining men at the reduced 
rates. No strike is anticipated at the northern ports. 


The award of Judge Austin in connection with the 
tube works at Landore is for a reduction in wages. It 
is stated that there will be no opposition to the award. 








THE CUTTING ANGLES OF TOOLS. 


Cutting Angles of Tools for Metal-Work, as Affecting 
Speed and Feed.* 


By H. F. Donatpson (Member), of Woolwich. 


THE author has He Big es the preparation of this 
paper with considerable hesitation and reluctance, be- 
cause he feels that he is unable to present the subject for 
the consideration of the Institution with any real finality 
of determination 5 Magcwen 9 rule, which would be so 
desirable if it could be evolved. Seeing, however, that he 
was invited to communicate the results of some experi- 
ments made under his direction, he did not feel that he 
could lightly disregard such a call ; and desires to submit 
the following short paper, not so much with the idea that, 
taken alone, it will materially add to the interest of the 
Proceedings, but with the hope that it will fit in with other 
contributions on kindred subjects, and lead up to discus- 
sion and bring out some communication of experiments 
on similar lines, which may have been undertaken and 
carried out by other members. The author craves the 
indulgence of members for the apparent want of finality 
above referred to, on the ground that the experiments 
hereafter dealt with were undertaken to obtain sufficient 
data for use in an inquiry having a still wider scope, and 
they consequently were only carried just far enough to 
fulfil the requirements of that investigation, and as a 
result leave something to be desired when called upon for 
communication to the Institution. This indulgence he is 
counting upon. i 

The importance of the study of the elements which rule 
speed and feed cannot fail to be ised by any one 
interested in matters relating to engineering manufac- 
tures, and the author believes that one of the first of 
these elements, and one which has by no means received 

the attention which it deserves, is that relating to tho 

individual and combined angles of the tools themselves. 

Without a fairly clear knowledge of the effect of such 

combinations, it isa practical impossibility to speak with 

certainty about absulute speeds which might and ought 
to be attained under given conditions. What a tool will do, 
and the angles it requires, will be found tu depend upon : 
(1) the material of which it is made ; (2) upon the nature 
of the material to be cut ; (3) upon the s it is desired 
to work at ; (4) the depth of cut ; and (5) the feed. 

In the experiments hereafter quoted the tools were all 
either of ordinary self-hardening steel or ordinary tool- 
steel, and the materials cut were such as were in daily use 
in the shops in which they were carried out. These 
materials, of course, have varying de of hardness, and 
for purposes of comparison Tables will be found on succeed - 
ing pages, in which the chemical analysis, or the leading 





* Paper read before the Institution of Mechanical 
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features thereof, and the mechanical tests for each speci- 
men are set out. 

It is, a. well to mention here that up to the pre- 
sent no special trial to investigate the best cutting angles 
for the recently introduced rapid-cutting tool-steels have 
been undertaken on similar lines. A large number of 
tools of that nature have been tried, but, as the require- 
ments and the conditions demand as much similarity as 
possible, it naturally followed that the shapes of tools 
were kept as uniform as possible. Incidentally, how- 
ever, these experiments showed that these new steels re- 

uire more obtuse angles, as well as stouter scantling. 

his is what would be expected if data obtained wit 
ordinary tool-steel was used as the basis for arriving at the 
correct angles. Further reference will be made to this 
point later. 

In shops where workmen grind, and always have ground, 
their tools for themselves it will generally be found that 
from long experience and by trial and error, the best work- 
men have arrived at a fairly close approximation to the 
combination of tool angles to suit the work they have to 
do; but it is by nomeans common to find one who can 
name the angles at which he aims when grinding, and 
still more rare is it to find one who is provided with any 
means of checking the correctness of his grinding, if he 
knows exactly what he wants. This is one of the great 
objections to hand grinding ; but with machine _——s 
accuracy in this respect can be fully assured ; and for this 
reason, if for no other, machine grinding should, in the 
author’s opinion, be adopted to the entire exclusion of 
all hand grinding in the future. There are, of course, 
many other reasons which could be advanced in support 
of the plea for reform in this direction, but the present 
paper does not seem the proper place to produce them ; 
it will suffice to point out that, in order to secure efficient 
results from the use of such investigations as these, ma- 
chine grinding must be used. 

The variation in the tool angles is always dependent on 
the nature and hardness of the material to be cut; this is 
specially the case in the cutting angles, but the influence 
and effect of the depth of cut and the fineness or coarse- 
ness of the feed must not be overlooked. There are indi- 
cations in the experiments that a light cut and a fine feed 
should be attacked with a sharper angle than would be 
permissible with a heavy cut and a coarse feed. Experi- 
ence, both during the investigation and subsequently, 
goes to show that, if the work will stand it, a heavy cut 
and slow speed will be more efficient in production than 
a light cut and quick speed, even though figures would 
seem to show that the result should be the same. 

It will be seen that the experiments covered fourteen 
different qualities of material, of which seven were steel, 
one wrought iron, one cast iron, and five yellow metal 
alloys of different de of hardness and chemical 
constitution. It will also be seen that the angles of the 
cutting edges of tools range from 574 deg. to 75 deg., 
while the clearance angles, though showing some varia- 
tion, do not appear to have the same importance. Sub- 
sequent experience indicates that these should under no 
circumstances be less than 3 deg., but should be greater 
as the diameter of the work in the lathe increases. The 
experiments were all made with pointed —— tools, 
though in some cases (notably in specimens VI. and VII.) 
the point was somewhat rounded off. The angles men- 
tioned are as follows :— 


CUTTING & CLEARANCE ANGLES OF TOOLS. 


TABLE II.—Cuemicat ANALYSIS AND MECHANICAL TESTS OF MATERIAL OPERATED UPON. 


















































CHEMICAL Compositions, MECHANICAL TESTS. 
a Index Number and | a iin ss Ka is 
gree of Hardness. mate | extension 

(See Table III., page 126.) is Mile! hse Phos- | Stress in | per Cent 

Carbon. | Silicon. ganese. Nickel. phorus. Sulphur — — 5 4 ong ong 2-In. 
Inch, Length. 
per cent. | per cent. | per cent. | per cent. | per cent. iper cent: per cent, 

I. Steel HHH .|1.1 to 1.35 ee - PY aa oe -» | 55t060 | 10to15 

I. -.. "1006 ,, 0.75 a s a be ‘) | 45,, 52 | 124. 15 
Ill. ,, HHN ‘at 0.6 0.2 0.5 0.5 3 = os | 0 OO TH, 16 
IV. ,, cast HH ..|0.35,, 0.45/0.2 to 0.3 10.7t00.9 | .. | 8, 0. {4,9 
a HH {0.3 ,, 0.85)0.1 ,, 0.2 10.5 ,, 0.7 ae 35 30 
a 3 H 0.33 0.06 0.54 | 0.04 0.02 | 31 23 
| a 33 0.06. 0.54 | 0.04 0.02 39 20.5 

VIII. Wrought-iron M .. 0.08} trace trace | iim = 23 to 25 | 40 to 60 
IX. Cast iron .. : 0.36 0.25 0.7 0.1 | Weer 10 ,, 12 
| r “a } Phos. | Alumi- | Man. | 
Copper. | Tin. Zinc. | Lead. Tin a mes | Iron. ganese.| = ae 
| per cent. | per cent. | per cent. per cent. | per cent. [per cent'per cent per cent, 

X. G.M. hard alloy, HH ..| 99 2 * ee... pe rf 19.5 30 
XI. ,, medium alloy, M 7 s7+2 | S5t1] 6+2 | 8541 - Ki < tes 14.5 28 
XII, ,, softalloy,s* ..) s7t2 | 35t1/ 6+ 2 | 3541 ad in| ee Pe 14.5 28 

XIIL~=s,,_‘ forged alloy, HH.. | 60 ke A ee *e 0.25 | 0.25 2 27 22 
a. » soy, | 00 = il. 4 = 0.25 te ne 32 35 
| i 











holder for the body of the tool to be tried. Along its 
front edge a knife-edge A is provided, which forms the 
fulcrum on which the forward portion of the tool rests ; at 
the hinder end of the tool a stop B is arranged, also 
beneath the tool ; the tool is primarily rested upon these 
two points ; a set-screw C is devised to be brought to bear 
on the top hinder end of the tool, and is adjusted, when 
the tool is first inserted, to allow a certain amount of 
play, while preventing the tool from tilting an undue 
amount, when the cut is first put on; at a distance from 
the fulcrum A, about equal to that from the point of the 
tool to the fulcrum, a small ram D, having a sliding block 
E attached to its lower end, and capable of being moved 
forward by the rotation of the capstan-headed screw, 
housed in the ram; the cylinder into which the ram fits 
is part of the main attachment; and the hydraulic joint 
is made with a small hat-leather ; into the ye the cy- 
linder a spring gauge F is screwed. At the back of the 
tool a similar arrangement is provided with gauge G, the 
only material difference being that there is no sliding 
block, but the pressure is taken up on a point. The 
omission of a sliding block at this place, as well as at the 
side gauge H, is responsible for the greater portion of 
the frictional errors which had to be allowed for. The 
side gauge is arranged for on identical lines, but it may 
be well to eliminate this from further remark, because, 
owing to the friction at the end of the tool, no readings of 
any value were obtained. The only other moving parts 
are the set-screws I J disposed at each side of the tool, 
and in the same plane as the knife-edge fulcrum. 

The process was as follows :—The tool was laid upon the 
fulcrum and the stop B; the set-screws I J were given a 
light bearing, the set-screw C was also adjusted so that 
the tool could not tilt much above the horizontal; the 
end and side ram points were also given a firm bearing 





Fig. 1. Horizontal Angle, 4 -» | 
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During the course of the experiments, it was thought 
desirable to secure some data with regard to the actual 
weight brought to bear upon the point of the tool when 
cutting, and a device was worked out by one of those to 
whose care the experiments hereafter detailed were en- 
trusted, of which some short description may be of 
interest to members. It is not suggested that it is in all 
respects perfect, or that there are not several improve- 
ments easily open to su tion. For instance, there are 
parts where frictional effects are rather large; but for the 
purposes for which the device was produced it was suffi- 
ciently accurate, and fulfilled its object. The apparatus 
may be shortly described, with the aid of the drawing, 
Figs. 4 to 7, page 126. : 

eed 2 of an attachment, fixed by the ordinary tool 
studs to the slide-rest of an ordinary lathe, forming a 





each, and the cut was put on. When the desired depth 
was reached, the sliding block was screwed hard down, 
until the axis of the tool was horizontal, and thus its contact 
ceased with stop B and set-screw The vehicle for 
transmitting the pressure to the gauges was oil, and the 
readings were direct, except that to obtain actual pres- 
sures the reading required to be multiplied by the ratio 
of the distance from the centre of pressure to the fulcrum, 
and the point of the tool to the fulcrum, seeing that it is 
coasaealey impossible to fix these with exact equality. 

The material operated upon was medium hard steel, 
the tool was an ordinary pointed one, and its angles 
were :— 


Deg. 
Front cutting ... 60 
Front clearance 5 
Side cutting 60 
Side clearance ... 5 
Horizontal 40 


The following Table I. gives results of some tests :— 
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It will be seen from the above that a comparatively 
smallincrease in the feed isresponsible for a much morecon- 
siderable increase in the pressure at the point of the tool, 
and that, in one experiment at any rate, there was a de- 
cided rise in the pressure at the inning of the cut. 


* Chiefly old metal. 


will be found of =~ roy in dealing not only with 
the steels of usual quality, but still more so if a close 
examination is undertaken in to the requisite 
strength of machines capable of standing up to the extra 
stresses likely to be brought upon them when using the 
newer qualities of rapid-cutting tool steels. They are, 
moreover, valuable in considering the shape and points of 
tools. As stated, pointed tools were used in these tests, 
and itis therefore calculable, with measurements, to com- 
pare the power required if around tool is used. With the 
latter more power is of course required, but for ordinary 
work, which will stand the strain, the efficiency, both in 
length of life of the tool, and in the greater amount of 
metal removed in a given time, seems to give a balance 
of advantage in its favour. When cutting the harder 
natures of steel this is particularly the case, because 
this shape of tool has necessarily more metal in it, 
and consequently takes up heat less quickly, and 
also when hot has a greater area from which to 
ret rid of it; moreover, being stronger, it is less 
lable to chip. Allied to this matter of strength is 
the subject of the method of fixing the tool in its rest ; 
this is of much importance, for the more rigidly the tool 
can be fixed the better will it cut, and the longer will it 
last. For this reason the nearer the point of the tool can 
be fixed to its rest the better; to attain this to the 
greatest extent possible, it will be necessary to use 
straight-bodied tools, and to avoid adopting tools forged 
with a bend or spring towards the point. ‘‘Spring” in 
a tool, with its attendant evils, should be avoided where- 
ever possible. The pointed tool, however, has its dis- 
tinct advantages under certain conditions, as, for ex- 
ample, the experiments hereafter quoted seem clearly to 
indicate that it is better for light cuts and fine feeds. 
When using tools of rapid-cutting steel there is no doubt 
that the straight, heavy, round-nosed tool is the best. 

Turning now to Table III. (page 126), showing re- 
sults of experiments with various combinations of tool 
angles, speeds and feeds, the author has thought it un- 
desirable to burden this paper with a complete list of all 
experiments, and therefore only enumerates the ‘‘ Best 
Results.” He gives two tables—Table II. — con- 
taining the chemical analysis and mechanical tests, and 
Table ITI. (next e), the a of cut, the speeds of 
material and tool, the angles of tools, the states of tools 
after work, the qualities of shavings, and the appear- 
ance of the work. Both tables indicate the assessed 
de; of hardness. 

t would be impossible within the limits of such a paper 
as this to embark upon anything like an exhaustive 
analysis of the data these tables afford ; and the author 
therefore proposes, while remarking upon a few points, 
to confine himself to inviting attention to the conclusions 
he has drawn for himself. He has already referred to 
the more important of these. For instance, the tests 
indicate that when working with a high speed of mate- 
rial, a light cut, and a fine feed, different angles are re- 
uired to those found most suitable for a heavier cut, a 
slower speed of material, and a coarser feed. Having 
special reference to this point, specimens II. and VI. are 
worth noticing. Both of these are similarly classed as 
regards hardness, and there is only a difference in the 
eure eee angles of 4 deg. 

he ruling factor, in fixing cutting angles, must in 
all cases depend, to a very large extent, upon the hardnes: 
of the metal to be cut; the harder the metal the 
more obtuse will be the angles of the tool. Thus, in 
specimen IT., classed as H, specimen V, classed as H H, 
and specimen I., classed as H H H, with a tolerably even 
—, in speed of material and lightness of feed, the 

t cutting angles appear to be 59 deg., 62 deg., and 
75 deg. respectively. In each of these examples the 
depth of cuts and the nature and size of tools are approxi- 
mately the same. Similar evidence is forthcoming on 
examination of specimens VI. and VII. ; the material 
in both these cases is the same, but the latter is oil- 
hardened. The softer material clearly requires the 
sharper angle of tool; but for purposes of finish the 
feed is rather finer, and this sup; the su tion that, 
other things permitting, the variations in the angles are 
closely allied to speed and feed 

Tt will be noted, especially in connection with opera- 





The deductions possible from investigations of this nature 
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tions on yellow metal alloys, that the 


ibilities of | contain an approach to definite laws. The author believes | 


speed of working on hard, medium, and soft material rise | that a careful study of matters relating to cutting angles | 
in accordance with the nature of the material; but that | of tools will fully repay the trouble. 


with medium and soft material, specimens XI. and XIL., 
no change of angles was necessary ; from this it may 


A practical illustration of how beneficial results have | 


be occurred, in one place at any rate, may, perhaps, be of | 


deduced that the tendency of the soft metal to hang to | interest and useful. In a —— which was occupied on 


the point of the tool is responsible for the obtuseness in 
the required angle. 


| repair work, and equipped with a considerable number 
of lathes, the cutting s s in general use were very 


The rete gathered from these investigations has | variable, more so than the changes of the work required 
not been without practical results in several subsequent | seemed to warrant. The workmen ground their own 
steps. It has tended to assist in the consideration of more | tools, and so long as that remained the practice it did not 


than one subject connected with shop administration, 
with, as the author believes, very beneficial results. Among 


seem feasible to formulate definite instructions as to the | 
cutting speeds at which the men would be expected to 


other good objects it affords a reasonably sound basis work. Machine grinding was introduced, and tools at | 





























S. means steel soft. 

W. means iron wrought. 

C. means iron cast. 

H. means brass hard. 

. S. means brass soft. 

B. F. H. means brass forged hard. 
B. F. S. means brass forged soft. 


A small brass plate was prepared for, and attached to, 
each machine, bearing figures denoting the determinations 
referred to, and of the following form :— 


Material. Revs. for 1 in. dia. 
S.V.H. .. st a ay ay 58 
a: ee ut ie ti = 84 


Fug. 6. 


SECTION THROUGH XX. 
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TABLE III.—SHOWING BEST RESULTS IN OPERATING ANGLES OF TOOLS. 






































StaTE OF TooL-EDGE SUrRFAcE or SPEcI- 

















’ | | | 
DIAMETER. herald Sreep oF Too. | TooLs AND ANGLES. | pt, cco | Suavindh. |-> apse Ween, 

MATERIAL, INDEX Num- eer ee ~ . | Lupricanr | L | | bd 

BER, AND DEGREE OF | | &3 | 8 g ci a Usp. | og 3 | sd 2° 

HARDNess. | | ps ms | | to | 8 & & é os © me |; oe P s 

| g | BS = | Py e| § gig & Fy od | @@ z S$ 4/8 

& | a e iog 12 Py se |83/.8' 2¢ g | & | § BE ae bb < ° t | 

& y | Se 2 & 2 ae ae ee 88 5/123 Eo oo 4 2s Sp a S = 5 6 s|if 

= oz oS ae ae Se £5135 £5 3D © o46 =A 68 = z o | o 

& = a* jes |e |e] 6 | 2h [eo lao ae ae oe A a 1d 3 Z a ale 

in. | in. in. | in | min in. | deg. | deg. deg. deg. deg. | 
I. Steel, HHH ..| Be | 32 18 15 ad | 3 | 675/;1C8 | 75 2 2 33 Soda hyd. Yes .. | Yes | Good 
Il. Steel, H .. .-| 1.86 | 7 70 32 th 6 | a 59 | 62} 3 3 33 ‘s os Yes Se 5 
lil. Steel, HHN «| 5.75 | 4.95 | 18 | 27 > a | 8 | 9 | 4, | 6) of! 1! 1 | 82 |Sodahyd. & soap foe hai i 
IV. C. Steel, HH ..| 6 | 5.15 18 ees 1/29! , | 6 | 6 2: 1/| 2 s = 3 eae: See ‘ 
V. Steel, HH.. ../15 | 125 | 70 74) : ipeel 623 | 623 3 3 | 42 E Not is bo ea oe 5 
VL Steel, H .. ..| 835 | 7.5 5} 12 4 | 10 | 15 | 1,Mu.| 55 | 52 4 5 | 35 @ ia ea Pee eee | a a 
VII. Steel, HO.. . | 6.75 | 6.25 5 0 1 8.).98 1m * 574 | 55 8 8 40 ni > ae ae | + i“ 
VII. W. iron, M | 8. 275 70 55 ods 2 2/108. | 57}, 55 3 3 | 42 € # haere bs uf! 
; ay ee | 4.95 | ‘as 18 2 Bs | 2 3 a A Meee fd 1 35 Nil : Yes | a al ; 
: : f| 337] 8 140 22 ek ee ee 61 | 6 | 8 0 | 35 : 
%GMF., HH ..{/ 3) 25 | so jas | oes| 6 | as ane Gp Ae if I} Soda hyd. Not | | Yes | .. sf 
XI. G.Metal,M  ..| 26 | 237 | 320 | 217 003/ 6 06 » | wivmis | &| a] Bite ‘ ae 
XIL. G. Metal, 8 .-| 35 8.25 320 293 0.08; 5 | O05 ne 73 74 2 5 35 | Nil as ie a yt) 
XU. M. metal, F; HH.) 2.65 | 2.45 224 160 0.02; 4 0.75 | * 78 78 1 0 35 | Soda Hyd. Not |, os al ae ” 
XIV. G. metal, F; H..! 2.4 2.125,| 224 140 0.02 3 0.55 os 62 64 3 3 35 Ditto » | a ae ” 
j 





HHH. —Very hard material indicated. HH.—Medium hard material indicated. H.—Hard material indicated. O.—Oil-hardened material indicated. M.—Medium material indicated. 





8.—Soft material indicated. F.—Forged material indicated. N.—Nickel material indicated. Mu.—Mushet material indicated. 


for Solan the cutting speeds with which those in | approved angles were prepared for issue to the men as 


authority may 
available and useful in the formation of estimates, whether 
for rate-fixing, promises for delivery, or quotations to 
customers. It can also be used for the assistance of the 
workmen in the shop. Rule of thumb, and _ practical 
experience, of course, have their value in dealing with 


such subjects; but, in the writer’s opinion, workshop | 


administration can be, and ought, in these days, to be 
upon a more defined foundation. This can be 
much assisted by a study of anything which appears to 





content ; it therefore will naturally be} required. From the data of the experiments determina- | 
| tions were made for the best speeds for cutting all classes 
| of material in general use, using 1 in. diameter as the 


constant, and the following letters were adopted to 
indicate the different classes of material :— 


S. V. H. means steel very hard. 

S. H. means steel hard. 

S. M. H. means steel medium hard. 
S. T. means steel tough. 





S. M..H.:;. 102 
8. T. “ 107 
8. 8. 105 
Ow. 210 
£10, 80 
B. H. 468 
B.S. 860 
B. F. H... 615 
Be Bets: + 


The face of each step on the cone pulleys was stamped 
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it die meg am pos! 7 oad psc TABLE V.—Resvuits or TRIALS oF Hich-Sprep Toon STEELS COVERING A PERIOD OF FROM 
with the information which these permanent markin, SepremBer, 1901, To NovEMBER, 1902. 
afford, the adjustments to be made become a very simple ’ 
operation for the workman, for all he has to do, to at once Name | Cuttin Feed of |Weight of] ,,, | Nature of 
start his machine at its correct speed, is to divide the] “SP* | s'ucq'% | Depth of | Tool per | Material | Tjme of | Travel of | Condition of Tool | Order of Merit (Material on which 
number of revolutions for 1-in. diameter by the diameter} steel. | Feet. ut. Revolu- | Removed Cutting. Tool. r Test. of Tool. | Best Result was 
in inches of the work to be operated upon, which will give | tion, | per Hour. a ae ey Otasined. 
him the number of revolutions required, and he can at per min in, | in. ae gre in: 
once arrange his belt on the necessary step of his cone Ww 7 0.25 | 0.046 20.48 0.116 1.43 Requires grinding Only tried on cast 
pulley. Besides the advantages accruing from such a steel. 
method, other benefits may be mentioned ; for instance, 17 0.25 0.046 21.175 2.405 15 Ditto Soft steel. 
the sovemen in charge can at a glance tell if work| ! =e “= st 281 7.6 “ Ditto | erro 
entrusted to him for execution is being arranged by the - | - zs si et a a ca At : 
workman at speeds which will ensure his estimates both} 2 {| % | te | oo | ‘sa | Ta | © Reauineyteerinding) oa soit steel Ditto 
for time and cost resulting. Such a display of proof of 13.5 0.93 0.05 80 9 a3 Good 3: Ditto 
sound shop administration will be reflected on the work- B 17 0,25 0.046 20.48 5.8 72 Requires aapiading Second hard stegl | Suitable for soft 
er ge —, = to oat beneficially on the productions 4 ; Ly = ~~ a A - s . =e Second soft steel Jf and hard steel. 
of the shop. e author has referred to the possible 4 .5 95 . . 
charge that the results of the experiments show a want wo aa = = 5 ry = 
of finality which may mar the'r efficiency; he is fully s 13.5 0.93 0.05 60 9 Bad : 
live to th ible sound: of such a criticism, but at N 39.5 99) 1 7 2 i indi Medium steels 
alive e possible soundness of such a criticism, but 39.5 0.228 0.098 176 2.85 Requires regrinding 
the same time hopes that the data offered may yet afford M { 13.5 0.93 0.06 80 9 j Good Pes \ Medium pee 
a poe — which bye: may start in the selection of me Py * Le . om Se ; 
tool angles most suited to their own special requirements. 7.3 2 7 3.95 i¢to 
He believes that variation in practice in pata rete shops . 4 bo pop | mt ia : = oe og 
will be found to materially affect the determinations as| 4 { 17 0.25 =| 0.063 25.6 12.5 2i4 | Point broke due to | First hard steel } Cast steel. 
to the best tool angles. ith this in view, he has less | accident 
hesitation in offering the following Table of margins s 17 0.25 | 0.046 19.98 3.7 41 Requires regrinding 
based upon the experiments, even though their wideness| T 17 0.25 | 0,046 19.75 1.37 15.5 | Ditto 
pod pte pag to almost defeat the attainment of the Y Would not cut at all at either feed. 
bar She . : 2% , 5 i indi 
The criticism that these margins are too wide for Q { | ake | pd | +s ae oa | es oe omy 
practical use will best be met by the acknowledgment a5 | OS ae 217.3 4.78 | Cutting edge slightly} Fourth soft steel || Medium seit 
that the author has, perhans, endeavoured to compass the F { worn + a: 
variable be. paohg eg within too narrow limits; but he ~ a ee | = — = | “ = 
would point out that it would unduly prolong the paper Ax . . 5 : be) ; 
to attempt to embark upon all the posible contingencies} X { Po be a a A Edge Pn it tool 
which he believes would arise when considering the re- o 42 041 | 0.10 350 13.5 Requires regrinding} First soft steel . Soft steel. 
quirements of a particular shop. The large allowance H 43.75 0.25 | 0.1 227.8 5.5 ; vty 
- the margins A also — in order to cover variations in { = as = 0.047 S. 1.34 26.75 mainte. ; seerinting ‘ _ piste. ss 
egree of toughness (as distinct f: h , Variations {| y 867 | O01 321. 2.75 x i | | Suitable for so 
e ( En Oh) Se 0.2 | 0.087 39.7 | 3.64 75.5 Ditto | f and hard steels. 
ge ‘ > | $5.5 3 ; 3. = 
TaBLE IV.—Limits of Cutting Angles. I { ‘3 ey | ps Bn ys 51 exe | 
»| o| | £/ 3 ‘* ia . 
Seka oe 2f g § ABLE VI.—Rapid-Cutting Tool Steel Trials. BOILER EXPLOSION AT IPSWICH. 
ss | 23 Ee 2 2 5 - AP A . ° d ° P 
oO | 35] 25 | 35 e : Eee DS FORMAL investigation under the Boiler Explosions 
| BO | a = ELI 2. 5) ae BE is 82 | go lg | Act has been conducted by the Board of Trade at the 
| deg. | deg. | deg. | deg. | deg | 3 lod S16 BS | Se lee Town Hall, Ipswich, with regard to the circumstances 
For cutting mild steel _. .|52 to 60/50 to 60| 8to8| 3to8 33to13| 35 pe s| S sa $3.3 |e Condition of Tool. | and cause of a boiler explosion which occurred on Oc- 
bd — — a. . rad nd $065) 3 to 8 | 3 - 8 33 to 43 43 | BC Ee 2/6 aC 2% Be tober 4 at the Pigeon Hall Farm, agen, in the occu- 
‘or cutting hard stee '60 to 70] 3 to 8 | 3 to 8 33to 43 x £\ a Bs! soe ‘ U sans 
For cutting soft yellow metal 62 to 74/62 to 74| 3to8| $to8 s3tos8| BA | SS BSR & BES) S32 fs pation of Mr. Thomas Habheec. She Comuminseners 
For cutting medium yellow! aA | A OFFA & Root a ae were Mr. Howard Smith, barrister-at-law, and Mr. G. 
metal =... =... 6210.74. 70075] 3to8 3to8 33t038 lin. in. [tb per hr. ihre. | Fullerton Bell, consulting engineer. Mr. J. C. Vaux 
: n. lb. per hr.'hrs. 
For cutting hard yellow | A* Very! 17.00.25 0.068| 25.6 |12.5\Point broke due | #ppeared for the Board of Trade, and Mr. Hayward, of 
metal... ~_—«- ~_.- 60 t0 80/60 to 80] 8to8 3 to8 33to038 hard | | | | to accident. eedham Market, for the owner of the boiler—Mr. 
y RRL Fomey B ata | 37.0n:a5 Geet 98.48 | 5.8 Required grinding. oa of —— Suffolk. is 
in depth of cut, s . ‘Hard, (42.0/0.41 0.10 | : 13.5 Ditto. r. Vaux, in his opening statement, laid before the 
a M The at | of material, speed of feed, and form D|_ oil |} 50.00.26 0.1 | 269.7 | 85 : | Commissioners full particulars of the construction of the 
of tool. e author is well aware that the subject could} & ['hard- )33.0/0.6 0.076| 229.0 | 7.1\Required grinding. boil d th ahd ding th 
readily be expanded by closer examination of details; but| FJ | ened 1 | 2173 14.78 Slightly worn. pep The ee eee attending the explo- 


he hopes that the remarks he has made may be the means 
of raising such discussion as will tend to a closer ex- 
amination of the principles, which he believes under- 
lie, and matters which depend upon the subject under 
review than is, he thinks, generally given to them. 

In conclusion, the author desires to express his thanks 
to all those, especially those in administrative control of 
departments and shops where the experiments were 
carried out, and particularly to those who brought special 
devices and apphances to bear, to assist in the attainment 
of the desired information. 


APPENDIX. 


Some pressure has been brought to bear upon the 
author to afford some information regarding tests made 
under his direction with the newer classes of rapid- 
cutting tool-steels as an addendum to the foregoing paper ; 
he has much hesitation in doing this because the experi- 
ments were made with a view to the selection of steels 
most likely to meet the requirements of the work which 
has to be done on the material generally used ; and, con- 
sequently, it is difficult to avoid reference to the firms 
from which the steels were procured. He does, however, 
feel that he cannot entirely refuse the request, as he is 
fully alive to the great desirability for the widest ible 
dissemination of information on this subject. e will 
therefore endeavour to formulate some remarks which 
will assist in this direction to the greatest extent possible 
without disclosing the names of the makers of the steels 
with which he has experimented up to the present. 

It is very evident from the trials made that the rapid- 
cutting tool-steel, which is best for cutting mild material, 
is by no means ‘certainly the best for cutting very hard 
material, and vice versd. Consequently, in examining the 
question, or in selecting a rapid-cutting steel, it is 
essential to take into consideration the nature of the 
material to be cut. 

Twenty-seven different brands of steel have been tried, 
and in many of these under several sets of conditions. 
Table V. (annexed) shows 24 of these, and from them six 
have been selected as most satisfactorily meeting require- 
ments. Table VI. sets out some of the leading features ; 
the brands are indicated oe maytag tn 

It will be noticed that only two brands are selected for 
working on hard steel, while four are found suitable for 
medium or mild steel. This is, no doubt, due to the fact 
that, generally speaking, medium or mild steel is dealt 


with in most shops; and, consequently, steel-makers 
have aimed at supplying general requirements, and it is 





38.50.27 0. 





* Lathe broke down owing to insufficient power. 


therefore easier to get a greater area of supply in grades 
of this quality. The author does not propose to comment 
at any length on the above Table, but thinks that he may 
usefully draw some comparisons with regard to the 
weight of metal removed, between these tests and 
some of the experiments dealt with in the body of the 
paper, where the relative degrees of hardness coincide. 

he material in specimen I. in Table II. (page 125 
was of about the same degree of hardness as was operat 
upon by tools A and B in Table VI. The material re- 
moved from: specimen I. was equal to about 7} lb. 
per hour, while tools A and B removed about 254 Ib. 
and 204 lb. per hour respectively. Specimen VII. would 
represent equivalent hardness of material for comparison 
with that operated upon by tools C, D, HK, and F. Th 
metal removed from specimen VII. was about 354 lb. — 
hour, while tools C, D, E, and F removed 350 Ib., 269 lb., 
229 lb., and 217 lb. per hour respectively. This comparison 
brings out the interesting point that while the new rapid- 
cutting tool-steels show speeds of work from six to nearl 
ten times faster than when working with ordinary tool- 
steels, speeds only about three times faster can be attained 
when working on the harder qualities of material. It is 
difficult to account for this, except by the theory that 
steel-makers have directed their attention more exclusively 
to meeting the demands for quick removal of large 
weights of mild or medium hard metal ; at the same time, 
there is reason to think that many steel-makers have not 
in all cases realised that tools for operating upon very 
hard material must possess special qualities. 

Remarks in the body of the dee pol have already been 
made indicating that a round-n tool will, other things 
being equal, give better results in the amount of metal 
removed than a pointed tool. This is very marked in the 
case of rapid-eutting tools, for not only are the latter 
stiffer and stronger, but they stand up to their work 
better and are more durable. No special experiments 
have been made as to cutting angles for these tools, but 
experience seems to show that the cutting les should 
be a few degrees more obtuse than is required for tools of 
ordinary steel. 

In conclusion, it seems desirable to draw attention to the 
fact that in considering the quantities of metal removed 
in the two sets of experiments, true comparisons are not 
possible, because in the tool nee experiments no effort 
was made to test the tool to destruction, while in the 
rapid-cutting trials such an end was actually aimed at. 


@® 
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— locomotive type 
used for threshing purposes, and on October 4 last one of 
the tubes exploded, owing to its wasted condition, and 
scalded a lad who was near the boiler at the time. 

Mr. Thomas Hubbard, farmer, residing at Maskell’s 
Hall, Offton, stated that on October 4 his men were 
engaged in threshing wheat with the boiler and engine in 

uestion, on the farm of his son at Naughton, and during 
the process of the work one of the internal tubes of the 
boiler exploded. He was not aware of any defect, 
and whenever anything was wrong with the boiler, he 
ordered his blacksmith to attend to it, and, if necessary, 
to repair or renew any tubes requiring it. If the repairs 
were beyond the ability of the blacksmith to make, wit- 
ness communicated with Messrs. Woods and Co., of 
Stowmarket, who made the boiler. Personally he knew 
little or nothing about boilers, and relied on his black- 
smith (Mills) to tell him if anything went wrong ; but he 
believed that the boiler was safe at a working pressure of 
50 1b. or 60 1b. It was not insured or inspected by any 
boiler insurance company. In 1897 he was told by 
Mills that the boiler needed repair, and it was sent to 
Stowmarket. Some ten months it was again re- 

ired, and some further work was done to it in August 
ast. Messrs. Woods and Co. supplied any new tubes 
that were fitted. 

py 4 Mr. Vaux: He knew nothing about any bulges 
in the firebox crown, and certainly .not observed 
them, though they were pointed out to him after the ex- 
plosion. ills never mentioned to him that he had dis- 
covered a crack in the front portion of the firebox, or 
that there was a lea _ 

Witness further said that he was informed of the ex- 

losion, and on going to the boiler he found that one tube 
had burst. In his time he had had many tubes burst, 
and had no idea it was necessary to report such an occur- 
rence until he was visited by the police. If he had known 
what he knew now, he would certainly not have reported 
the matter at all. 

Mr. Howard Smith pointed out to witness that if he 
had not reported it, he would have been prosecuted for 
not complying with the Boiler Explosions Act. It was 
a risky matter not to report such an occurrence. 
| Witness, continuing his evidence, said the boy who 
| was injured was scalded about the face and chest, and 
| was laid up about three weeks. The tube which ex- 

loded was worn thin. He had known other tubes to 
| burst in the same way, and it was not at all an uncommon 
‘thing tooccur, If the boiler had burst and killed two or 
| three men, witness thought it would have been a dif- 
| ferent matter altogether. 
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Mr. Howard Smith reminded witness that the burst- 
ing of a tube might have resulted in the killing of a man. 
The questions put by the Board of Trade had not been 
answered by the witness in a definite way, and he ap- 
peared to know very little about the boiler ; while further, 
the tendency shown not to be quite fair to the Board of 
Trade in his replies obliged the Commissioners to attach 
some suspicion to his evidence. he ; : 

Mr. Hayward explained that the position his client 
took up was that he really did know very little about the 
boiler. 

In reply to Mr. Hayward, Mr. Hubbard said he had 
never applied to any boiler insurance company with a 
view to having the halter insured. He relied upon his 
engine-driver to report when repairs were needed. He 
knew nothing as to the working of the boiler and engine, 
and was perfectly prepared to do anything that was re- 
quired for safety, Before the explosion he was not aware 
of the existence of the Boiler Explosions Act of 1882. 

By the Commissioner: He paid Hines, his engine- 
driver, 13s. per week, except when he was looking after 
the boiler and engine. Unless he reported anything 
wrong, it would not be the duty of his blacksmith to 
examine the boiler. 

Mr. Thomas Stockings, foreman to Messrs. Woods, of 
the Suffolk Iron Works, Stowmarket, said he had been 
in that firm’s employ for more than twenty years. 
The boiler in question was made by them in 1876. The 
records as to it were lost, having been destroyed by a fire 
at the works that occurred a few years ago. Various re- 
pairs had been made from time to time, and the last 
account the firm possessed of what was done was for the 
year 1897. The tubes were cleaned, but none were taken 
out, and the hydraulic test was applied. He superin- 
tended the repairs, and the firebox was then in a very fair 
condition, though it might have been very slightly bulged. 
The bulge was certainly nothing like it was now, or be 
should have condemned the boiler. _ , 

By Mr. Howard Smith : If any slight bulging existed 
in 1897, it was not increased by the hydraulic pressure of 
120 ]b, on the square inch which was then applied. After 
the test witness was satisfied that the boiler was fit fora 
working pressure of 65 Ib. f 

By Mr. Hayward: Having sent the boiler out as 
sound in 1897, he should think it was capable of working 
for another five or six years. : d 

By Mr. Howard Smith: He examined the boiler after 
the explosion, and, in his opinion, every boiler ought to 
be thoroughly examined avery year, whether old or new. 
Farmers were not in the habit of having this class of 
boiler examined yearly; but he thought it would pay 
them if they had the tubes taken out and seen to 
annually. 

George Mills, blacksmith, said he had been in the 
employ of Mr. Hubbard for the past eight years, during 
which time he had executed general repairs to the farm 
implements. Ho was previously in the habit of repairing 
boilers, but did not profess to a competent boiler- 
maker. When he was unable to repair the boiler at Mr. 
Hubbard’s, it was sent to Messrs. Woods, at Stowmarket. 
Three years ago his attention was drawn to a defect in 
the boiler, and, on examining it, he found a crack in one 
of the plates of the firebox, and the fusible plug was 
leaking. He told Mr. Hubbard about the crack, and 
then put in copper studs to remedy the defect. That 
was a class of repair witness could easily do himself. 
After the explosion he removed the tube that had burst, 
and at the same time he took out five adjacent tubes. 
The tube which exploded was worn thin and full of holes, 
while three of the others were in good condition, and the 
other two bad. He noticed a bulge on the crown of the 
firebox when he put in the copper studs three years ago, 
but after the explosion the bulge appeared to be worse 
than when he saw it. ‘ : 

George Hines, engine-driver, in the employ of Mr. 
Hubbard said he used to clean the boiler out every 
month, but could not say how many times he had reported 
defects in it during the last two years. Ten months ago 
he made a report as to some tubes being defective, and 
these were made right. He had noticed a bulge in the 
firebox when he first took charge two years ago; but so 
far as he could see it appeared to be the same now as 
then. On the day of the explosion the engine had been 
stopped for a few minutes, and when about to resume 
work the explosion occurred. The lad who was scalded 
had really no business to be near at the time. ; 

Mr. Howard Smith, referring to this matter, said the 

uestion as to whether Mr. Hubbard was liable under the 
Wesienen's Compensation Act would have to be tried 
elsewhere. If asked to arbitrate, he would settle the 

int. 

oo Joseph Williams, engineer-surveyor to the Board 
of Trade, deposed to having made an examination of the 
boiler in question, which was of the ordinary portable 
locomotive type. One of the tubes had exploded through 
having become reduced in thickness by the action of 
internal and external corrosion, in some places the metal 
being no thicker than note-paper. The firebox also was 
in very bad condition, the crown-plate being bulged as 
much as 2 in. A 

By Mr. Hayward: The condition of the tube would, 
he thought, have been revealed by the hydraulic test. An 
experienced man would have easily discovered the defec- 
tive condition of the tube and firebox if he had made a 
careful examination; in fact, he might have seen it by 
merely looking at it. 

By Mr. Howard Smith: He was not surprised to hear 
of the explosion after learning that the boiler had not been 
examined for five years, 

This concluded ths taking of evidence, and Mr. Vaux 
then addressed the Commissioners on behalf of the Board 
of Trade, and submitted the following questions, on which 


1. Was the boiler in good condition after the repairs 
effected by Messrs. Woods and Co. in 1897, and was it 
then fit for a working pressure of 65 1b, per square inch ? 

2. Was the management of the boiler entrusted to com- 
petent persons? 

3. Was the boiler periodically examined by a competent 
person, and, if not, should it have been so examined ? 

4. Is George Mills competent to examine a boiler ? 

5. Were proper measures taken by Mr. Thomas Hub- 
bard to ensure that the boiler was worked under safe con- 
ditions ? 

6. What was the cause of the explosion ? 

7. Was the explosion caused by the neglect of Mr. 
Thomas Hubbard ? 

Mr. Hayward then addressed the Court on behalf of 
Mr. Hubbard, who, he said, much regretted the occur- 
rence. He trusted the Commissioners would, considering 
all the circumstances, feel that the case would be met 
with a caution. Only one tube in the boiler appeared to 
have been defective. 

Mr. Howard Smith inquired whether any claim upon 
Mr. Hubbard had been made by the injured lad. rs 
Hubbard replied that he had made some gifts to the 

rents, but on receiving a lawyer's letter, he told the 
had’s father that he would have to take his chance in the 
matter of compensation. Witness insured against acci- 
dents to workpeople. 

Mr. Vaux, on behalf of the Board of Trade, said the 
case illustrated the necessity for these formal investi- 

tions. It was necessary to determine whether Mr. 

ubbard trusted his boiler in the hands of competent 
persons, and whether he had taken reasonable measures 
to insure that the boiler was worked under safe con- 
ditions. 

Mr. Howard Smith then gave judgment. At some 

length he reviewed the Pet 8 lle rae of the explo- 
sion, and the evidence that had been given by the various 
witnesses, and said that the explosion was caused by the 
tube having been reduced at one part to the thickness of 
a piece of note-paper, and thereby rendered unable to 
stand any steam pressure. Certain questions had been 
submitted by Mr. Vaux, and the Court found, in reply to 
the first, that the boiler was in a safe condition after being 
repaired by Messrs. Woods and Co. In passing he 
would like, he said, to refer to the course of business 
adopted by that firm. When a boiler was sent to 
them it appeared to be their usual custom, although 
there was no legal obligation involved, to thoroughly ex- 
amine it, and not allow it to leave their premises unless 
it was in all respects safe. In his experience, Mr. Howard 
Smith said, he had observed that this was not done by 
other firms; and when he found that it was done, he 
desired to commend such a course of business. In refer- 
ence to the other questions submitted, the Court found 
that the management of the boiler was not entrusted to 
competent persons, and that it was not periodically ex- 
amined by a skilled person, asit should have been. George 
Mills was not competent to examine a boiler, and proper 
measures were not taken to insure the boiler being worked 
under safe conditions. Mr. Hubbard’s conduct amounted, 
in the judgment of the Commissioners, to negligence, and 
was the direct cause of the explosion. They were con- 
strained to say that he was to blame for it. 
Mr. Vaux asked the Court to make an order that 
Mr. Hubbard should pay the whole or part of the costs 
wt there inquiry. The total cost he estimated would be 
about 60/. 


Board of Trade the sum of 151. 








THE PHOTOMETRY OF ELECTRIC LAMPS.* 


By Dr. J. A. Fiemine, M.A., F.R.S., Member, Professor 
of agama Engineering in University College, 
ndon. 

ALTHOUGH a large number of the members and 
associates of this Institution are connected with electric 
lighting, and, therefore, unquestionably interested in the 
efficiency of electric lamps as light- ucing agents, it is 
somewhat remarkable that in the last 20 years we have 
had only one discussion on the subject of Photometry. 
We have had many papers on the use and physics of in- 
candescence and arc lamps, and the means for measuring 
the energy supplied to them, but not one exclusively 
devoted to the processes for determining their photogenic 
value. We frequently see glow-lamp efficiencies ex- 
Pp in figures running to two decimal places, yet it 
needs but little acquaintance with the subject of light- 
measurement to compel an admission that the probable 
accuracy of the determination of the illuminating power 
is not often sufficient to justify it. 

The following incident in this connection, which came 
uuder the personal notice of the writer a few months ago, 
is significant. A certain firm ordered from well-known 
manufacturers of glow-lamps some special lamps which 
were to be carefully marked for volts and candle-power. 
These lamps when delivered were submitted to another 
testing laboratory for verification, and the difference 
between the candle-powers affirmed by the manufacturers 
and those given by the testing laboratory amounted in 
some cases to 25 per cent. In another instance, some 
lamps were brought over from the United States which 
were stated to be 16 candle-power at a certain voltage. 
They were sent to a lamp factory in London to be tested 
for candle-power at the marked voltages, and the candle 
powers were returned in all cases at numbers between 18 





* Paper read before the Institution of Electrical 
Engineers. 

t ‘On a New Form of Portable Photometer,” by 
Sir David Salomons (and subsequent discussion), Journal 


Mr. Howard Smith ordered Mr. Hubbard to pay to the | i 


and 19; in other words, there was a difference of about 
20 per cent. between measurements made in New York 
and those made in London. These differences may have 
been to some slight extent due to the electrical measure- 
ments, but there is no question that the principal part of 
the error was in the photometric determinations. These 
measurements were not made by careless observers, but 
by competent persons, and the facts show that no excuse 
is needed for again bringing the subject of the photo- 
metry of electric lamps before this Institution. 

If such variations exist in the case of incandescent lamp 
tests, they indicate that many arc-lamp candle-power and 
efficiency measurements, which involve all the difficulties 
of heterochromatic photometry, may be even more un- 
certain in value. 

The exact marking of glow-lamps with their actual 
candle-power is important, use otherwise comparisons 
between various makes of lamps are misleading. In the 
case of arc-lamps the value of improvements cannot be 
properly estimated if one of the factors in the efficiency is 
uncertain within wide limits. 

The subject is therefore ripe for discussion, and the 
more so because the Metropolitan Gas Referees, a body 
of experts appointed to control the testing of London gas, 
not long ago made important alterations in the official 
methods of gas-light photometry. These pre have 
only been made after prolonged inquiries, and hence it 
is most desirable that electrical engmeers should be ac- 
quainted with these methods, and that gas engineers and 
electrical engineers should be in agreement at least on the 
one subject of the unit or standard of light. Moreover, 
international agreement as to processes, as well as 
standards for electric-light photometry, is required, since 
photometry, when the lights are of very different spectral 
composition, is complicated by peculiar difficulties, and 
hence involves the means of measurement as well as the 
standards of comparison. : 

The subject naturally divides itself into the considera- 
tion of:— _—~ 

1. Standards. 

2. Processes of measurements. 

3. Special considerations affecting heterochromatic 
photometry. 

4. International agreements on the subject of standards 
of light and processes of testing. 


I. STANDARDS. 


Whilst the sperm candle, six to the pound, burning 
120 grains of spermaceti per hour, still retains its position 
as the legal standard in the United Kingdom, owing to 
its mention in the Metropolis Gas Act of 1860, and the 
Gas Works’ Clauses Amendment Act of 1871, it has been 
practically now dethroned from the — it has long 
unworthily occupied by the action of the Metropolitan 
Gas Referees in adopting the 10-candle. power Vernon 
Harcourt pentane lamp as the official light standard for 
the testing of gas. e need not, therefore, spend a 
moment in abusing the Parliamentary candle. It has 
been extensively investigated and universally condenined.* 
Although the Gas Referees have no jurisdiction outside 
London, yet some large towns, such as Birmingham, 
Hastings, &c., follow their lead ; and probably in a short 
time the use of the sperm candle, which was once 
obligatory in gas-testing, will have entirely ceased. 

In spite of the elaborate ee for its preparation 
and use, issued by the Gas Referees in England, general 
— shows that candle standards of any kind are 
inferior to other flame standards using a liquid fuel. 

The same remarks apply to the German paraffin 
candle, the so-called ‘‘ Vereinskerze,” or Association 
candle, once the official standard in that country ; defined 
at the suggestion of, and its mode of use carefully 
specified by, the German Association of Gas and Water 
{ngineers ; but now displaced by the Hefner lamp, which 
has become the legal standard of light in Germany. 

The standards of light or illuminating power now in 
use are divided into— 

1. Flame standards. 

2. Incandescence standards. 

And we may furthermore divide them into primary or 
reference standards, and secondary or working standards. 
_ The flame standards which have been exhaustively 
investigated up to the present are :— 

(a) The colza oil or Carcel standard, which remains 
the official standard for gas-testing in France, and still 
preserves the form given to it by Dumas and ault. 
(6) The various pentane lamps of Mr. A. G. Vernon 
Harcourt, F.R.S., well known and much used in Great 
Britain, one of which is now the official standard for 
London gas-testing. 

(c) The amyl acetate lamp of Herr von Hefner- 
Alteneck, introduced in 1884, and extensively employed 
in Germany, where it is the legal standard. 

Other flame standards which have been suggested, and 
more or less |, are :— : 

(d) The Argand coal gas flame with Methven slit, the 
coal-gas being sometimes enriched with pentane. 

(e) The benzene and ether flame recommended by the 
Dutch Photometric Commission in 1893. ‘ 

(f) The acetylene flame standard of Charpentier. 

(g) The acetylene and hyd n flame, two parts acety- 
lene and one part iedoasen, bonis in pure oxygen, re- 
commended by the American Institute of Electrical 
Engineers. 


* For an exhaustive criticism of the ‘‘candle” as a 
standard of light, the reader may be referred to “‘A Re- 
port on Standards of Light presented to the American In- 
stituteof Electrical Engineers,” by Professor E. L. Nichols, 
and Messrs. C. H. Sharp and C. P. Matthews (see Trans. 
Am. Inst. Elec. Eng., vol. viii.). See also ‘‘A Method 








Inst. Elec. Eng., vol. xxii, page 197 (1893). 
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for the Use of Standard Candles in Photometry,” by 
C. H. Sharp (Physical Review, vol. iii., page 458) 
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(h) The ethylene flame, consisting of pure eth bene | 
burning in pure oxygen, suggested by M. A. Blondel. 

(7) The B-arfne lamp, burning napthalene, pro- 
posed by M. Broca. 

It is generally agreed that a flame standard must 
comply with three conditions :— ion 

1. The combustible must be of constant and definite | 
chemical composition, easily obtained pure, and tested 
for purity without difficulty. 

2. It must be burnt under simple and easily-controlled | 
conditions. 

3. Unavoidable changes in atmospheric pressure and | 
composition must not affect the character of the flame | 
sensibly. | 

A it should be capable of being set up any- | 
where and be self-contained. This last condition rules | 
out any coal-gas standard, even if experience has not 
shown that the Methven screen by no means renders the 
light emitted bya coal-gas flame independent of the com- 
position of the 


gas. 
Also, in spite of the fact that the colza oil lamp has 





maintained its position in France as the official standard | 
= the century, the uncertain | 
ustible has prevented its adoption 


of light for the greater 
composition of this com 
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small quantities of lower and higher homologues, whose 
presence does not affect the light of the lamp. 

“* Testing.—The density of the liquid pentane at 15 deg. 
Cent. should not be less than 0.6235, nor more than 0.626 
as compared with that of water of maximum density. 

he density of the pentane when gaseous, as compared 
with that of hydrogen at the same temperature and under 
the same —— may be taken. This is done most 
readily and exactly by Guy Lussac’s method, under a 

ressure of about half an atmosphere, and at temperatures 

tween 25 deg. Cent. and 35 deg. Cent. The density of 
gaseous pentane should lie between 36 and 38. 

‘* Any admixture with pentane of hydrocarbons belong- 
ing to other groups and having a higher photogenic value, 
such as benzene or amylene, must be avoided. Their 
presence may be detected by the following test: Bring 
into a stoppered 4-oz. bottle of white glass 10 c. c. of 
nitric acid, specific gravity 1.32 (made by diluting pure 


| nitric acid with half its bulk of water), add 1c. c. of a 
| dilute solution of potassium permanganate containing 


0.1 ey of permanganate in 200 c.c. Pour into the 
bottle 50 c. c. of the sample of pentane, and shake strongly 
during five successive periods of 20 seconds. If no hydro- 
carbons other than paraffins are present, the pink colour, 
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VERNON HARCOURT PENTANE TEN-CANDLE LAMP 


in other countries. The three flame standards which at 
present hold the field are :— ; 

1. The 1-candle pentane reference standard, introduced 
by Mr. A. G. Vernon Harcourt in 1877. 

2. The more recent 10-candle pentane lamp by the same 
inventor, now adopted as the official working standard 
by the Gas Referees, brought out in 1898.* 

3. The amyl acetate lamp, introduced by Herr von 
Hefner-Alteneck in 1884. 

Mr. Harcourt’s work on Photometry, which has ex- 
tended over nearly 30 years, is too well known to need 
eulogium, and is upon the employment of pentane 
as a standard fuel. This very volatile and inflammable 
liquid, having the chemical composition C; Hys, is the 
distillate yielded by light American petroleum after three 
distillations respectively at 55 deg. Cent., 50 deg. Cent., 
and 45 deg. Cent., and su uent treatment with strong 
sulphuric acid and caustic soda. The vapour of pentane is 
2.5 times heavier than atmospheric air, and is as inflam- 
mableas ether. The eae for its preparation and 
testing is given in the Gas Referee’s Notification for 1901, 
as follows :— 

“ Preparation.—Light American petroleum, such as 
known as gasoline and used for making air-gas, is to be 
further rectified by three distillations, at 55 deg. Cent., 
50 deg. Cent., and 45 deg. Cent., in succession. The 
distillate at 45 deg. Cent. is to be shaken up from time to 
time during two periods of not less than three hours each 
with one-tenth its bulk of :— 

(1) Strong sulphuric acid. 

(2) Solution of caustic soda. 

After this treatment it is to be again distilled, and that 
rtion is to be collected for use which comes over 

| steer the temperatures of 25 deg. Cent. and 40 deg. 

Cent. It will consist chiefly of pentane, together wit 


 * See Proc. British Assoc., Bristol, 1898, ‘‘On a 10- 
candle Lamp to be used as a Standard of Light,” by A. G. 








Vernon Harcourt, F.R.S. 





though somewhat paler, will still be distinct ; if there is 
an admixture of as much as 4 per cent. of amylene or 
benzene, the colour will have disappeared.” 

It is important to notice that these precautions as to test- 
ing cannot be dispensed with. Merely to write to a whole- 
sale chemist for pentane, or something called pentane, and 
then use it in a Harcourt lamp, will not result in the 
reproduction of the standard of light. The pentane used 
in [ prgrotay J is prepared in bulk by the gas companies, 
and is then tested by the referees, and supplied in sealed 
cans to the gas-testing places, which are under the control 
of Dr. F. Clowes, the Chemical Adviser of the London 
County Council, and Professor Vivian B. Lewes, the 
Gas Examiner for the City Corporation.* 

Mr. Vernon Harcourt has devised at various times five 
forms of lamp for burning pentane, three of them being 
1-candle - power standards and two of them 10-candle- 
power standards. The most important at the present 
time are the 1-candle-power standard, which was intro- 
duced by him to the British Association at Plymouth 
in 1877.¢ The burner of this lamp consists of a brass 
tube, 4 in. long and 1 in. in diameter, having a brass 
plug 4 in. thick at the top, with a hole bored in it a } in. 
in diameter. Round the burner is placed a glass chimney, 
6 in. high and 2 in. in diameter, the top of which is level 
with the top of the burner, Air enters through holes in 





* Mr. Vernon Harcourt has informed the author that 
this standard pentane can be procured from Mr. 8S. E 
Miller, of 115, Cowley-road, Oxford, who has had ex- 

rience under Mr. Harcourt’s direction in making it. 

essrs. Wright and Co., of Precision Works, Page-street, 
Westminster, who supply the latest form of 10-candle 
pentane lamp, have also undertaken to put on sale 
—— pentane complying with the above speci- 

cation. 

+ See Proc. Brit. Assoc., Plymouth, 1877, page 51. See 
also Proc. Brit. Assoc., Sout: =! gl 1883, page 426; and 
Proc. Brit. Assoc., Bristol, 1898, page 845, 








the gallery on which the chimney stands, and rises up 
round the flame. A piece of platinum wire. 0.6 milli- 
metres in diameter, is supported by a bracket 63.5 milli- 
metres above the top of the burner. The combustible 
used with this burner is a mixture of pentane vapour and 
air, in the proportion of 3 cubic inches of pentane to 
1 cubic foot of air. This mixture is made in a gas-holder, 
in the proportion of 9 cubic inches of pentane and 3 cubic 
feet of air, and, after standing, should have a volume at a 
barometric pressure of 30-in. and a temperature of 62 deg. 
Fahr. of 4 cubic feet, or, more exactly, between 4.02 and 
4.1 cubic feet. This mixture is hareed in the above jet at 
the rate of half a cubic foot ay hour. or at a rate not 
exceeding the limits of 0.48 and 0.52 cubic foot per hour. 
The air-gas through a small meter and governor 
on the way to the jet. The height of the flame is regu- 
lated by a delicate stop-cock, to be 2.5 in. high, or just to 
touch the platinum wire. 

This adjustment needs care, and in doing it the 
observer’s eye should be screened from the general mass 
of the flame and see vay | the tip. When these opera- 
tions are performed, we have a yellow-white flame pro- 
duced, which P ng a light equal to the mean British 
standard candle, but is much more constant. It need 
hardly be said that this pentane lamp has to be used ina 
suitable position, with good ventilation, but free from 
draughts, and there are certain corrections to be applied 
for variations in the atmospheric pressure and moisture 
and carbonic dioxide present in the air. 

The effects of variations in the hygrometric state of 
the air, and of barometric pressure on the pentane flame 
have been investigated by Liebenthal and by Mr. 
Harcourt.* The latter states, with reference to the 
1-candle pentane standard, that the height of the cone of 
flame varies inversely as the barometric pressure, and he 
~ the following rule for the correction of standard 

eights of flame. Thestandard ae of flame for which 
the emitted light is equal to one candle is 63.5 millimetres 
at 30-in. barometric pressure, and for every tenth of an 
inch above or below 30 in. the flame must be set an equal 
number of fifths of a millimetre below or above 63.5 
millimetres. Hence, when the barometer stands at 30.5 
in., the height of flame to give one candle is 62.5 milli- 
metres. 

Liebenthal + examined the effect of water vapour on 
the Harcourt 1-candle lamp with wick, and found that its 
luminous intensity in terms of the Hefner unit (see below) 
was expressed by the formula :— 


L = 1.232 (1 — 0.0055 w), 


where w is the number of litres of water vapour in each 
cubic metre of dry air. The formula holds good between 
4 and 18 litres. 

Also he investigated the effect of atmospheric pressure, 
and states that the change in the illuminating power of 


the pentane lamp is expressed by the rule :— 
AL = 0.00049 (H — 760), 


where A L is the variation of light corresponding to a 
barometric height of H millimetres. Thus an increase of 
40 millimetres in pressure results in a variation of the 
light of 2 per cent. 

These experiments were made with a form of portable 
1-candle pentane lamp which was brought out some time 
ago, and sometimes called the Woodhouse and Rawson 
pattern, from the name of a firm who sold it. The 
writer is not aware whether particular experiments have 
yet been made to determine the effect of variations of 
atmospheric pressure, carbon dioxide, and moisture upon 
the luminous intensity of the official 10-candle chimney- 
less a ag pentane lamp described above. It appears 
desirable, however, that this information dine te 
obtained, in view of the adoption of the lamp as a 
standard by the Gas Referees. 

It will not be necessary here to describe in t detail 
all the operations of reproducing a standard of light with 
this pentane lamp. hese can be obtained from the 
numerous reports and descriptions of it which have 
already been given. After careful investigation, its use 
was recommended by a Committee of the Board of Trade 
in 1881, and by the Standards of Light Committee of the 
British Association in 1888. This last committee reported 
that the pentane standard fulfilled all the conditions 
required in a standard of light. They found that the 
light was not altered by slight variations in the specific 

vity of the pentane varying between 0.628 and 0.632. 
ut of 117 tests only one showed a variation of 1 per cent., 
and there were no larger variations. It has been 
demonstrated, therefore, that this standard affords a 
means of reproducing with an accuracy of 1 per cent. a 
light which represents fairly the ideal mean British 
standard candle. The necessity for employing the gas- 
holder, meter, governor, and other checking appliances 
renders this lamp more suitable for a primary reference 
standard than a working standard. These last objections, 
however, have been removed in the latest form ‘of 
Harcourt pentane lamp, which is the one mentioned as 
now adopted by the Gas Referees, A full description of 
this lamp is given in the notification of the Gas Refesers 
for 1901, Appendix A ; and also in a paper by Dr. F. 
Clowes, Superintending Gas Examiner of the London 
County Council, in the Journal of the Society of Chemical 
Industry, March 15, 1902, No. 5, vol. xxi. 

This lamp, which is exhibited on the table before you, 
has a reservoir called a satwrator, which contains pentane 
placed at the top of a hollow pillar. The reservoir has 
two openings, closed by stopcocks, one to admit air and 
the other as an exit for pentane vapour. The pentane 
vapour descends through an india-rubber tube by its own 
weight, being syphoned off from the space above the liquid 





* See Proc. Brit. Assoc., Aberdeen, 1885. 
+ Electrotechnische Zeitschrift, vol. iii., page 445, and 
vol. v., page 20. 
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ntane in the reservoir. It is led down into an Argand 

urner at the base of the pillar. Over this is a double 
metallic chimney. The air supplied to the centre of the 
burner is drawn up between two concentric chimney 
tubes and led down the pillar to the burner, as shown in 
Fig. 1. Hence the arrangement forms a sort of re- 
generative burner. The chimney comes down to within 
a distance of 47 millimetres above the steatite rin 
burner, the proper gap being determined by a boxw 
gauge. The chimney cuts off the top of the flame, and 
there is a mica window in the chimney through which to 
observe the height of the tip of the flame. The flame is, 
moreover, surrounded by a conical metallic shield with an 
opening in it. This lamp is managed with great ease. 
All that is necessary is to put into the reservoir a pint of 
pentane, and then to open both stopcocks and after a few 
moments to light the jet of vapour at the burner, and regu- 
late the flow of air and vapour by the stopcocks until the 
tip of the flame is seen at the middle of the mica window. 

hen so adjusted, the lamp gives a light ten times that 
of the 1-candle pentane standard, and is taken as the 
official standard of 10-candle light by the Gas Referees. 
It is necessary to adjust the height of the flame somewhat 
exactly, and to wait for the lamp to settle down to a 
uniform temperature before beginning observations. 

The following is the official description of the lamp 
given by the Gas Referees in their notification for Nov- 
ember, 1901 : 

‘Mr. Harcourt’s 10-candle pentane lamp is one in 
which air is saturated with pentane vapour, the air-gas so 
formed descending by its gravity toa steatite ring burner. 
The flame isdrawn into a definite form, and the top of it 
is hidden from view by a long brass chimney above the 
steatite burner. The chimney is surrounded by a larger 
brass tube, in which the air is warmed by the chimney, 
and so tends to rise. This makes a current which, de- 
scending through another tube, supplies air to the centre 
of the steatite ring. No glass chimney is required, and no 
exterior means have to be employed to drive the pentane 
vapour through the burner. 

‘Fig. 1 shows the general appearance of the lamp.* 
The saturator A is at starting about two-thirds full with 
pentane. It should be replenished from time to time, so 
that the height of liquid as seen against the windows ma 
not fall below 4in. The saturator A is connected wit 
the burner B by means of a piece of wide india-rubber 
tube. The rate of flow of the gas can be regulated by the 
stopcock S,, or by checking the ingress of air at S,. For 
this latter purpose, a metal cone, acting as a damper, is 
suspended by its apex from one end of a lever, to the other 
end of which is attached a thread for moving the cone up 
or down. The lever is suppor by an upright arm 
clamped to the upper end of the stopcock immediately 
beneath the cone. From the top of the lamp the thread 
descends to a small pulley on the table, and thence poe 
horizontally to the end of ascrew moving in asmall block, 
by turning which the gas examiner can regulate the lam 
without leaving his seat. It is best so to turn the stopcoc 
S, as to allow the flame to be definitely too high, but not 
to turn it full on before letting down the regulating cone 
to its working position. Both stopcocks should be turned 
off when the lamp is not alight. 

‘* The chimney tube C C should be turned so that no 
light passing through the mica window near its base can 
fall upon the photoped. The lower end of this tube 
should, when the lamp is cold, be set 47 millimetres above 
the steatite ring burner. A cylindrical boxwood gauge 
47 millimetres in length and 32 in diameter, is ats 
with the lamp to facilitate this adjustment. The exterior 
tube D communicates with the interior of the ring burner 
by means of the oe above the tube E, and the 
bracket F, on which the burner B is supported (see sec- 
tional di: m, Fig. 1). A conical shade G is provided. 
This Pm oye placed so that the whole surface of the 
flame beneath the tube C may be seen at the photoped 
through the mr 

othe lamp should be adjusted by its levelling screws 
so that the tube E, as tested with a plumb-line, is ver- 
tical, and so that the upper surface of the steatite burner 
is 353 millimetres from the table. A gauge is provided to 
facilitate this latter measurement. The tube C is brought 
centrally over the burner by means of the three adjusting 
screws at the base of the tube D. This adjustment is 
facilitated by means of the boxwood gauge. 

“* When the a is in use, the stopcocks are to be 
regulated so that the tip of the flame is about half-way 
between the bottom of the mica window and the cross- 
bar. A variation of } in. either way has no material in- 
fluence upon the light of the flame. The saturator A 
should be placed upon the bracket as far from the central 
column as the stop at the end will allow. If it is found, 
after the lamp has been lighted for a quarter of an hour, 
that the tendency of the flame is to me lower, the 
saturator may be placed a little nearer the central 
column. 

“To prevent a gradual accumulation of dust in either 
the burner or the —oe a small cover of the size of 
the top of B, and shaped like the lid of a pill-box, should 
be kept upon the lamp when not in use.” 

This latest pattern of self-contained pentane lamp 
is altogether superior as a standard to the 1 candle- 
power pentane lamp with a wick, which was brought 
out some years ago to meet the requirements of a working 
standard. 

For comparison with glow-lamps, a 10 candle-power 
standard is a more convenient unit. than 1 candle-power ; 
and, moreovér, the earlier form of 1 candle-power lam 
with a wick was more trouble to start in action, and h 


* The author is indebted for permission to make use of 
the block of Fig. 1 to the editor of the Journal of Gas 
Lighting, and acknowledgment is here gladly rendered 
for the courtesy. 





other defects, which are absent in the 10 candle-power | 
standard. : 

An important point in connection with this 10-candle 
standard is that it requires and has no glass chimney. 
Other pentane lamps have been produced in which a 
on chimney is employed, but this feature always intro- 

uces an element of uncertainty into the working of any 
standard of light. Moreover, the light from the top of 
the flame is cut off by the metal chimney, and this 
probably contributes to prevent the light emitted being 
influenced by normal variations of atmospheric pressure 
so much as 1s the case with open flame lamps. e light 
is, however, affected by the presence of water vapour and | 
carbon dioxide in the air, as in the case of all other flame 


standards. 
(To be continued.) 








THE LAW OF MASTER AND SERVANT. 

Walmsley v. Winkle and Co.; Winkle and Co. v. Col- 
clough.—These cases, which came before the stipendiary’s 
Court at Fenton on January 7, serve to show that em- 
a0 are not always to be held responsible for every 

reach of the Factory Act which may take place upon 
their pein. According to a report in the Birmingham 
Post (January 8), Messrs. Winkle and Co., of the Colonial 
Pottery, Fenton, were summoned by Mr. J. H. Walms- 
ley, inspector of factories, for employing a young person 
after the legal period of employment, and also for em- 
ploying a child under twelve years old. Messrs. Winkle 
and Co. summoned one of their operatives, Richard 
Colclough, sen., hollow-ware jiggerer, the father of 
the two boys in question, as the actual offender. At 
8.12 p.m. on December 12, Mr. Werner, inspector of 
factories, visited the works, and found several men and 
two boys at work. Theelder boy, Richard Colclough, was 
employed on the works, and should have left at seven 
o’clock. The other boy, Wilfred Colclough (11), was not 
usually employed on the factory, but was then —pent 
in “ fettling handles.” On behalf of Messrs. Winkle and 
Co., it was contended that they had exercised all due and 
necessary diligence in carrying out the provisions of the 
Act, and that the father of the boys had employed them 
without their knowledge or consent. Richard Colclough, 
sen., was called as a witness, and he took upon himself the 
responsibility for the em —— of his two sons as de- 
scribed. He said the elder boy remained at work to earn 
a bit of pocket-money. The younger boy went to the works 
to take him some snuff, and while waiting for his brother 
fettled a few handles. In reply to the stipendiary, Mr. 
Walmsley said it would be difficult for the occupier of a 
factory to prevent the commission of an offence like the 
second one. The summonses against Messrs. Winkle and 
Co. were dismissed, and Colclough was fined 20s. and 
costs in each case—3/. 19s. altogether. 

Williams and Thomas vy. the Lancashire and York- 
shire Accident Insurance Company (19 T.L.R., 82).—This 
case, which ero before Mr. Justice Bigham in 
the King’s Bench Division, raised a question as to the 
proper construction to be put upon a policy of insurance 
= liability under the Workmen’s Compensation Act, 
1897. Clause 3 of the policy under discussion provided, 
inter alia, that ‘‘the employers shall give immediate 
notice to the company of any accident causing injury to 
a workman. They shall also forward to the company 
every written or other information as to any verbal notice 
of claim received within three days after the receipt of 
such notice, and shall give all necessary information and 
assistance to enable the company to settle or resist any 
claim as they may think fit.” On October 10, 1900, a 
workman in the appellants’ service met with an acci- 
dent, causing him personal injury. He gave notice 
of a claim for compensation to his employers (the 
appellants) on December 1, and on December 4 they, 
in their turn, made a claim for indemnity against 
the insurance company. The insurance company de- 
clined to pay the damages in which the appellants 
were subsequently mulcted, on the ground that the 
notice had been received too late. As a result of 
arbitration proceedings, the question reserved for the 
opinion of the court was whether the failure of the 
appellants to give to the insurance company immediate 
notice, in accordance with Clause 3, exonerated the com- 
pany from liability. Mr. Justice Bigham said he had no 

esitation in saying that the giving of immediate notice 
was a condition precedent to the employers’ right to 
indemnity. It was essential that the circumstances 
under which a claim might be made should be speedily 
brought to the knowledge of the insurance company. 
Judgment was therefore entered for the insurance com- 
pany with costs. 

‘owden v. the Yorkshire Miners’ Association.—In this 
action, which was heard by Mr. Justice Grantham and a 
special jury in the King’s Bench Division on January 15 
and 16, the claim was by one William Henry Howden, a 
miner, and a member of the Yorkshire Miners’ Associa- 
tion, against that association, its general treasurer, and 
the treasurers of its branch associations, for an injunction 
to restrain the defendants from committing a breach of 
the rules of the association and paying strike pay to cer- 
tain members out on strike. 

Mr. Lush, K.C., Mr. Waddy, and Mr. Wilberforce 
appeared for the plaintiff; Mr. Rufus Isaacs, K.C., Mr. 

anckwerts, K.C., and Mr. Loehnis for the defendants. 
Mr. Cautley held a watching brief for the Denaby and | 
Cadeby Colliery Company. 

According to the plaintiff's case, he had been for many 
ee a member of the Denaby and Cadeby Collieries’ 
Jnion, which is a branch of the Yorkshire Miners’ Asso- 
ciation, of which the plaintiff was also a member. In 
accordance with the requirements of the Trades Union 
Act, 1871, the Yorkshire Miners’ Association had framed 
and registered rules, under which, it was argued, each | 


, 


member was entitled to have the funds of the union 
applied in accordance with the regulations. Some time 
prior to June, 1902, a difference had arisen between masters 
and men at the Denaby and Cadeby pits with reference 
to a large accession of wages in addition to the standard 
wage, arising from the high price of coal. This dispute 
was refe! to Lord James of Hereford as arbitrator. 
He awarded that the 60 per cent. which the men had 
been receiving in addition to standard wages should be 
reduced to 50 per cent. The men refused to accept the 
award, and at a mass meeting they determined that the 
onl thing for them to do was to stop the wheels at both 
collieries, This course was finally decided on, but not in 


| the manner provided by the rules ; and the council of the 


union were of opinion that the men had acted illegally. 
In spite of their oon that the strike was illegal, the 
council paid out large sums of money, amounting to 
25,0007. or 30,000/., to the men who went out. 

The plaintiff was one of a number of 170 men who 
refused to go out on strike. For a week or two they 
were left alone, but after that the mines were picketed, 
and the men remaining at work were threatened. The 
operations carried out by the plaintiff and the other men 
were for the purpose of rendering the mines safe, and as 
soon as that was done the pits were closed, and the plain- 
tiff and his comrades were discharged. After that date 
the plaintiff applied for and received lock-out pay in 
accordance with the rules. It was explained by Mr. 
Lush in his opening speech that in leaving work as they 
did, without notice, the men had broken their contracts, 
and in view of this fact, the union, when asked to give 
strike pay, knew that they were unable to do so by 
reason of the Taff Vale decision. The Council then 
decided to adopt some device by which it was hoped 
that strike pay could be legally made to the men. A 
number of the strikers applied to resume work, and 
having done so, they asked to see a sf of the rules 
under the Coal Mines Regulation Act. ree new rules 
had been d with regard to timbering the mines in 
August, 1901, and the pretence was put forward that the 
men were asked to sign contracts upon fresh terms. Upon 
this the men gave notice to determine contracts which, 
according to the argument advanced on the part of the 
plaintiff, did not exist, and the council of the union then 
resolved that inasmuch as the men had not broken their 
contracts, strike pay could be given. It was also sug- 
gested, in support of the plaintiff’s case, that the pay- 
ment of strike pay was not only in contravention of the 
rules, but was otherwise illegal, inasmuch as it was for 
the purpose of inducing the men to keep out on strike. 
An injunction was asked for to restrain the union from 
misapplying the funds. 

The plaintiff having given evidence, Mr. Justice 
Grantham asked what the issues in the case were. 

Mr. Isaacs, for the defendants, said that the question 
was one of law. The defendants contended that the 
action could not be brought. It was provided by the 
Act of 1871, Section 4, that no action could be brought to 
enforce or recover damages for, inter alia, any — 
for the application of the funds of the union. Here the 

laintiff was seeking to enforce a benefit which he might 
o entitled to receive at some future time under the rules. 

Mr. Justice Grantham: If you are right, the members of 
a union may see the funds squandered by the officials, 
and have no legal remedy. 

Mr. Isaacs: In that case the trustees would have a 
right of action under Section 9. 

r. Lush pointed out that the words of the section 
contemplated the direct enforcement of an agreement. 

The learned judge having ruled that in his view the 
subject-matter of the action was not to enforce an agree- 
ment under the Section 4, 

Mr. Isaacs took a further objection that a member 
could not sue for himself against the union, and that he 
could therefore get no injunction. 

Mr. Justice Grantham ruled that he could not stop the 
case on this point. 

Further evidence having been given, and counsel hav- 
ing addressed the jury, 

r. Justice Grantham, in the course of his summing 
up, said that it was very difficult to say in a case of this 
kind whether there was really any question for the jury 
to answer. However, he thought that the one question 
they should answer was whether the contracts between 
the company and the men were at an end after they went 
out on June 29 (the day of the strike). He thought it 
idle to say that the contract was kept open after it had 
been rescinded and broken. 

The jury found that the contracts were determined 
between the men and the company‘after June 29. 

His Lordship accordingly granted an injunction in the 
terms asked. A stay of execution was granted until 
January 21. 








KHARKOFF LOCOMOTIVE AND ENGINEERING COMPANY.— 
The annual meeting of this company has just been held at 
St. Petersburg. The accounts embrace the twelve months 
ending with June 30, 1902, and show a gross profit for 
the year of 1,055,164 roubles, as compared with a corre- 
sponding profit of 1,235,440 roubles in 1900-1. The 
receipts of the company for 1901-2 were 7,044,689 roubles, 





and the expenditure on raw materials and labour was 
5,989,525 roubles. After providing for interest on obli- 
gations and other interest, as well as for directors’ fees 
and other charges, the balance available for 1901-2 was 
838,031 roubles, as compared with 757,403 roubles in 
1900-1. Out of this balance the Council of Administra- 
tion decided to write down the capital account by 271,806 
roubles ; an allowance of 193,898 roubles was made for 
depreciation of premises and tools; and a dividend was 
declared of 16 roubles per share, leaving a reliquat of 7014 
roubles to be carried to the credit of 1902-3. The corre- 
sponding dividend for 1900-1 was 18 roubles per share. 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECOR 


ComPILeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated. 
Where inventions are communicated from abroad, the Names, 
cc., of the Communicators ~~. in italics. 
Copies of Specifications may be obtained at the Patent Office Sale 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform price of 8d. 
The date of the advertisement of the ‘ance of a Complete 
Specification is, in each case, given after the abstract, wnless the 
Patent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months from the date of 
the adverti. t of the pt of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 





ELECTRICAL APPARATUS. 


23,456. H. A. Mavor, and Mavor and Coulsons, 
Limited, Glasgow. Electrical Resistances. [2 Figs.) 
November 19, 1901.—This invention provides coiled electrical 
resistances, insulated and externally protected by refractory heat- 
insulating material. A coil of bare resistance wire is resiliently 
held within and having its outer surface in contact with a tube 
or perforation. Such resistances may be made from a length of 
resistance wire, round which has been coiled and cemented 
asbestos paper or the like. (Accepted November 26, 1902.) 


24,616. Societa Italiana di Elettricita Gia_Cruto, 
Genoa, Italy. Incandescence Electric Lamps. 
[10 Figs.) December 3, 1901. (Convention date, September 13, 
1901.)—This invention provides that incandescence electric lamps 
can be made up for sale without the usual plaster-of-paris 
attached metalwork. The platinum leading-in wires are finished 


Fig.7. 





(246/6.) 


off on the outside of the bulb as little metallic nodules partly 
embedded in the glass, and the head of the lamp is so shaped 
that the metal collar and contact plates made up in a single 
fitment can be firmly held upon the head by spring force ; or the 
head of the lamp finished as described may be spring gripped 
within a special bolder provided for the purpose. (Accepted 


December 3, 1902.) 

2587. C. D. Abel, London. (Siemens and Halske Com- 
pany, Berlin.) Are-Light Electrodes. January 31, 1902.— 
It is stated that the substances hitherto used as additions to 
arc-lamp carbons, to improve the colour of the light emitted, were 
necessarily added in relatively large quantities, and that they pos- 
sessed sundry disadvantages, such as making the arc unsteady, 
rapidly diminishing in effect, and causing the production of slag, 
smoke, and injurious vapours. By this invention the metallic salts 
generally used for the purpose in question are mixed with mag- 
nesium fluoride in or about the proportion of equal or ‘‘ equivalent 
molecular weights.” When such a mixture is used, it is stated, 
a smaller proportion suffices, and tke light becomes steadier and 
more uniform than when there is no magnesium fluoride, or an 
incorrect proportion thereof. When calcium fluoride is present in 
the carbons, an intensely yellow light is produced, but, it is stated, 
this becomes flesh-colour when magnesium fluoride is also present. 
(Accepted December 3, 1902.) 


22,356. A. O. Beuecke, Vailsburg, N.J., U.S.A. 
Retarding Devices. [4 Figs.) October 14, 1902-—In this 
specification is broadly claimed: ‘“ A retarding device for the 
movable part of an electrical measuring or like instrument em- 
bodying two vanes or fans secured to and located on opposite 
sides of the pivot bearing or axis thereof, substantially as de- 
scribed.” Apparently it is the retarding device that embodies the 
‘*two vanes or fans.” In an arrangement described each of the 
vanes is located in a separate air dash-pot. The inventor says in 
the specification “I do not limit my invention to the s; ecific 





details of construction illustrated in the accompanying drawings,” 
and ‘* I believe it to be broadly new with me to provide an elec- 
trical measuring instrument with a duplex vane or fan so located 
with relation to the pivot or support of the movable part that 
counterbalances are not required;” and also, ‘“‘ Altho gi I hove 
described my improvement as especially applicable to electrical 
measuring instruments, I do not limit its use to this type of 
apparatus, as obviously it may be utilised generally in the arts 
Where dampening or retarding devices are requir d for effecting a 
“ dead-beat ’ action, and my claims are designed to include all such 


19,488. J.B. y Hernandez, E. M. y Miura, L. de la 
Pena, and J. B. y Electrolytic Meters. 
{19 Figs.) September 5, 1902.—In this specification is broadly 
claimed ‘An electrolytic electric meter which measures the 
current by the diminution effected in the quantity of the electro- 
lyte owing to the passage of the current, and the electrodes of 
which are made of any other and less expensive metal than plati- 
num.” An electrolyte of water and sulphuric acid, to be used 
with electrodes of lead, is suggested, but no means of correcting 
the reading to compensate for the gain in electrode bulk by oxida- 
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tion is specified. The inventors, “recognising that these losses 
through evaporation cannot be considered sufficiently checked by 
the addition of fatty matters to the electrolyte,” add to the appa- 
ratus a tube similar to the voltameter tube, having a graduated 
scale, and by means of which evaporation of the liquid within it 
(not traversed by current, but otherwise under like conditions to 
the liquid in the voltmeter) can be gauged. The fourth claim is for 
“An electrolytic electric meter which is kept in a vertical posi- 
tion by means of a level connected with the apparatus.” The 
meter is ventilated. (Accepted December 10, 1902.) 


17,685. O. T. Blathy, Badagat, Hungary. Motor 
Meters, [4 Figs.] August 12, 1902.—This invention has refer- 
ence to motor-electricity meters of the kind in which the various 
parts have heretofore been secured by means of brackets to a base. 
According to this invention some or all of the meter parts are 
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mounted side by side, and with or without spacing pieces, upon 
bolts secured to and it may be passed through the base-plate, 
and on to which the parts are securely clamped by means of 
screw-nuts or the like. The bolts may pass through the meter 
cover and serve for its attachment to the base. (Accepted De- 
cember 10, 1902.) 


25,008. Siemens Brothers and Co., Limited, Lon- 
don, and A. Gordon, Blackheath. Relays. [> Figs.) 
December 7, 1901.—This invention relates to means of rapidly 
and delicately adjusting the position of electrical relay pole- 
pieces relatively to the armature that is mounted free to 
vibrate between them. For this purpose there is screwed into 
the projecting ends of the cores of the electro-magnets, transverse 
iron screws which present their heads as pole-pieces towards each 
other, one on each side of the armature. By giving the screws 
very fine threads, the position of their heads relatively to the 
armature can be adjusted with great delicacy ; and for conveni- 


Fig.1. 








(25008) 


ence of turning the screws, they are preferably made with capstan 
heads having circumferential holes so that they can be turned by 
a tourney. The ends of the magnet cores may be split for.some 
distance down, their internally-threaded holes being somewhat 
smaller than the screws that enter them, so the latter are tightly 
held in position. Instead of making the pole-pieces in the form of 
adjustable screws, they may be fixed on or integral with the 
magnet cores, the lower ends of these cores being fitted to slide 
towards or from each other on an iron base, this movement being 
effected by finely-threaded horizontal screws engaged in holes in 
flanges projecting upward from the ends of the base. (Accepted 
December 10, 1902.) 

24,632. C. E. L. Brown, Baden, 

Dynamo Field ets, [8 Figs.) December 3, 1901.— 
In this specification it is stated that: ‘‘ Heretofore it has been 
the practice to construct the iron core of the field magnet of a 
dynamo-electric generator or motor in such a manner that it 





eases,” (Accepted December 10, 1902.) 





approached the armature closely only at the ends of the poles, | discs are normally kept in engagement by spring force. The 
being kept as far away from the armature as possible between the | are according to this invention stam A 
said polar extremities. Now it has been found that it is possible | corrugations, not only over their engaging surfaces, but also, it 


pose the iron of the field magnet close to the armature between 
as well as at the poles. This alteration in the form of the field 
magnet offers great advantages for certain constructions, since it 
permits a more effective securing of the windings, this being 
especially valuable {where rotating or revolving field magnets, in 







which large centrifugal forces come into play, are concerned.” 
Various constructions in accordance with the invention are 
described, and the invention is claimed broadly and in detail, 
but limited to alternating-current generators, (Accepted De- 
cember 10, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


26,461. C. B. Tully, Sligo, Ireland, and V. B. Lewes, 
Greenwich. Gas- ng. [2 Figs.) December 27, 1901.— 
In apparatus according to this invention, and for the production 
of gas for heating and illuminating purposes from fuel and tar, 
there is a gas generator, having in addition to a gas outlet 
arranged at or near its top a series of nostrils or openings 
arranged around the generator between its top and bottom and 
connected to an outlet pipe controlled by a valve, the arrange- 
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ment being such that the fuel within the generator can, previous 
to the projection into or on to the same of the tar, be raised to in- 
candescence by an air blast up to a level midway or thereabout of 
the height of the generator, the remaining fuel above that level 
when it is not desired to collect the lamp-black for sale, being used 
for subsequently removing from the gases passing to the upper 
gas outlet (the nostrils or opening being closed) the carbon 
resulting from the decomposition of the tar by the incandescent 
fuel. (Accepted December 10, 1902.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


15,236. H. H. Lake, London. (The Stirling Company, 
Chicago, Iu., U.S.A.) Tube Cleaner. [4 Figs.] July, 1902. 
—A turbine-driven boiler-tube cleaner according to this invention, 
and ‘with the object of providing a short and simple construction, 
has a casing with a tapered portion having a restricted opening 
into which the hose projects and ayainst the inner wall of which 
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the hose is clamped by means of a bushing or thimble fitting 
within the tube, together with a perforated disc in the casing 


adjacent to the forward end of the bushing or thimble, the disc 
being provided with a rearward tapered — into 
the bushing, and having the motor wheel moun 

Switzerland. | cepted December 10, 1902.) 


upon it. (Ae- 


17,010. H. S. Hele-Shaw, Liv Friction 


erpool, 
Clutches. [5 Figs.) August 24, 1901.—This invention relates 
toa friction clutch of the Weston type and in which a pluralii ty 


ty of 
iscs 
with similar annular 





without detriment to depart from this general practice and dis- 








may be, upon their lug-like portions that enter the grooves of the 
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inner and outer portions of the clutch casing. The grooves pro- | tion of British Patent No. 9731, of 1898, the door swinging through 
duced by the corrugations are preferably Y-sided, but having the an are on a horizontal fulcrum in the upper or lower corner. 
| According to this invention there is provided on the door near 

OL OM PO | its outer edge a toothed segment having the teeth turned towards 

fan == —T | the fulcrum, and on the door frame toothed wheel-gearing en- 





























we a eb 
RAY | gaging with the said sector wheel and comprising a pinion 
wWiitisaen | operable fron: a wheel on a bevel-wheel spindle that can be 
Waals worked from the deck or from below. On the said frame is also 
h i ice pi haa ak { provided another toothed pinion which engages with the aforesaid 
Ye > a 5 
saanoces Z | 4 Fig.%. 
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apices of the Y’s on the entering sides of the grooves of blunted | 
formation, in order to permit wear of the engaging surfaces. (Ac- | 
cepted December 3, 1902.) | 
15,563. L. Wilson, Brooklyn, N.Y., U.S.A. Shaf.ing. 
{5 Figs.) August 23, 1902.—Shafting according to this invention 
is made with a core, _— which is wound while hot a lapping of 
metal strip that is welded turn on turn to itself and to the core. 
A second lapping may be added, and this is preferably arranged | 
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wheel on the bevel-wheel spindle, and which also, when the 
sector-wheel, along with the door on which it is fixed, has 
been swung the greater part of its travel, engages with the 
sector-wheel which then performs the last part of the travel, 
during which time the first-named pinion has been out of engage- 
ment with the sector-wheel. For the purpose of making water- 
tight the joint, there are provided on the frame wedge-shaped 
cleats, and corresponding wedge-shaped surfaces on the door. 
Means may be provided for holding the door in the fully-opened 
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coiled in the same direction as the first (but breaking joint there- 
with) if the shaft is to transmit torque in one direction only ; but 
if the shaft it to transmit maximum torque in both directions, 
the second lapping is preferably put on twisted in a direction re- 





versely to the first. Rings may be shrunk upon the shaft. (Ac- 
cepted December 8, 1902). or other position. (Accepted November 26, 1902.) 
MINING, MET CRSr, AND METAL- STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
WOReEnG, | 25,202. W. E. Brown, London. Surface Condensers. 
21,449. J. Reimer, Dusseldorf, Germany. Metal-| |& Figs.) December 10, 1901.—According to this invention in- 
E stead of pumping out air and water together from a steam con- 


Casting. [5 Figs.] October 2, 1902.—In order to prevent the | 
formation of holes in castings by reason of the cooling of the 
whole exterior of the casting previous to the cooling of the in- 
terior thereof, according to this invention cooling is made to pro- 


I Fig 


denser they are removed separately. Air from a steam condenser 


7 Fig.3 r (@) - 
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and passing to a pump is according to this invention cooled in 
| order to increase the effective capacity of the pump. In a described 
apparatus in accordance with both the before-going paragraphs, 
: : he air cooler is in the condenser head and the air is cooled by 
ceed from the bottom of the casting upwards by keeping the top | setae ial maine wate y, 2% . 7 
of the casting hot for a time by a not bacak Meee the eases for | incoming condensing water. (Accepted November 26, 1902.) 

which may be regeneratively heated in the neighbourhood of the| 25,424. A, C. E, Rateau, Paris. Steam Flow Equa- 
mould by certain apparatus described. (Accepted December 10, | liser. [3 Figs.] December 12, 1901. (Convention date, Sept- 
1902.) ember 17, 1901.)—This invention relates to various forms of 
apparatus for use in equalising flow of steam from reciprocating 
engines, and in which the steam is partially or wholly condensed 





essu2 





(2/4495 


TEXTILE MACHINERY. 


23,342. W. H. Rankine, Waterfoot, Lancs. Carding | 
Machines. [1 Fig.) November 19, 1901.—This invention relates | 
to the stripper comb of a carding machine, and provides an | 
improved comb-mounting whereby the comb can be adjusted in | 
relation to the doffer without stopping the machine. Between the 
main eccentric and the shaft carrying the stripper comb is mounted | 

| 


} 








an intermediate eccentric and fork for the purpose of raising and 
lowering the stripper comb, thereby adjusting the stripper comb 
in relation to the wire on the doffer. The intermediate eccentric 
is operated by the use of a key on the squared end of the shaft 
carrying the eccentric, and the adjustment is effected without 
stopping the carding engine. (Accepted November 26, 1902.) 


SHIPS AND NAUTICAL APPLIANCES. 
25,777. F. G. P. Preston and P. L. Isaac, London. | 


Bulkhead Doors. [5 Figs.) December 17, 1901.—These im. | 
provements relate to doors of the type described in the specifica. | 


at the periods of flow or of greatest flow, with generation of steam 
from the condensation liquid, or other liquid, either continuously 
or during the intervals between the said periods. One such 
apparatus comprises a water-containing vessel, means for pre- 
heating water therein, and means for causing the steam to be 





injected into the vessel below the surface level of the water, and 
so as to produce water circulation. The means for causing 
circulation of water may be either an injector or a device in 
which is utilised the difference in weight between dense water 
and water charged with steam bubbles. There is also described 


| and claimed, ‘‘The employment of ordinary surface condensers 
as steam regenerative accumulators for the purpose of regularly 
| evaporating a liquid (water, ether, and the like), by means of 


the escaping steam arriving intermittently in the apparatus.” 
(Accepted November 26, 1902.) 

25,255. W. Shore, Hanley, Staffs. S Con- 
densers. {1 Fig.) December 11, 1901.—In this specification is 
broadly claimed: ‘A surface condenser or cooler, &c., having 
one of its tube-plates arranged to make a joint with the casing in 


, 


such a manner that the tubes may freely expand and contract. 
The illustrated apparatus is described, and it is stated that the 


t 





invention is ‘‘ an extension of” Patent No. 3343, of 1893. (Accepted 
November 26, 1902.) 


MISCELLANEOUS. 

21,646. F. Ringel, London. Embossed Materials. 
{1 Fig.) October 4, 1902.—This invention provides an embossed 
wall-decorating material consisting of a layer of plastic and 
adhesive material between two layers of Esa The ‘embossing 
is preferably produced upon the compound material by the pres- 
sure of a roller upon one of the paper surfaces thereof. The 
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plastic material may comprise 80 parts of wood flour, 40 parts of 
linoleum cement, 2 parts of gum, and 4 parts of resin. A machine 
is illustrated and described which may be used for bringing the 
two layers of paper together, and embossing the lower layer upon 
which the plastic material is spread as it passes over a table. 
(Accepted December 10, 1902.) 


19,979. G. T. Hyde, London. (The Union Lead and Oil 
Company, New York City, U.S.A.) White-Lead Manufac- 
ture. [5 Figs.] September 12, 1902.—-This invention relates to 
the mechanical treatment of metallic lead in the manufacture of 
white-lead therefrom. The lead is squirted while molten through 
capillary orifices, and forms a mass of fine hair-like fibre which is 








laid upon a belt without being touched by hand. The belt is 
carried into a corroding chamber supplied with carbonic acid gas, 
and through which it passes at a rate that insures the almost 
entire corrosion of the metal before its rejection from the chamber 
into a washing and filtering drum in which the white lead pro- 
duced is separated from the metallic residue, which w ust be re- 
worked, (Accepted December 10, 1902.) 


19,980. G. T. Hyde, London. (The Union Lead and Oil 
Company, New York City, U.S.A.) ite Lead Man c= 
ture. [4 Figs.] September 12, 1902.—In this specification is 
broadly claimed ‘‘ The method of producing lead carbonate (com- 
mercially known as white lead) which consists in subjecting lead 
in the form of an impalpable powder to the action of a suitable 
corroding gas, substantially as described ;” and, it is stated, that 


. ‘es . 




















“the invention in its broader aspects is not limited to the parti- 
cular manner in which the finely-divided lead is subjected to the 
action of the corroding gas.” It is proposed to divide the lead 
finely in a “‘ pulverising mill adapted to reduce the lead in a dry 
state to a fine dust or impalpable powder.” The powdered lead 
may be corroded in chambers in which it is kept afloat, more 
or less, in a cyclonic blast of air and corrosive gas. (Accepted 











December 10, 1902, 
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| independent square shaft, guided in a socket over|somewhat complicated differential by fit- 
| , gear by 

THE on fo OF part of its length. The cam which regulates the | ting a ratchet-wheel mechanism inside the rear- 

eaten ; » | electric ignition is fitted at the end of the valve wheel naves. This has, however, been abandoned, 

(Continued from page 104). | Shaft, and consists of a vulcanised fibre disc which | as it no doubt could not meet the case, and the 


Messrs. Brovunot, of Vierzon, in the centre of | acts asan insulator toa metallic key, the latter being | Brouhot automobiles are provided with the classical 
France, have for many years been engaged in the | connected direct to the shaft of a gun-metal box| gear. This firm use also the conical friction clutch, 
construction of motor cars. Their new types con- | fitted with four spring contacts, in front of which| fitted with an elastic steel segment lined with 
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Fics. 10 to 14, BrovuHot 20 Horst-PowErR AUTOMOBILE. 
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70 Horse-Power Bucuet Moror. Tue Betaica Company’s Lusricatina Device. 


tain many important new features, and they have | the metallic key revolves in succession. The lead | leather, the diameter of which is larger than that 
replaced their horizontal motor by a vertical one. | for ignition is obtained by turning the box round | of the disc. With this, the throwing into gear is 
The 1903 type is a four-cylinder four-cycle motor, | its axis more or less. The centrifugal pump for | stated to be much smoother than with the ordinary 
of 20 horse-power. The eight valves are equal in size | cooling, and the constant level carburettor, call for |type of friction clutch. Figs. 10 to 14 illustrate 
and are in one and the same vertical plane. The|no special comment. With regard to the govern-/the construction of the Brouhot automobiles and 
crankshaft drives the camshaft by means of a pinion | ing of the two rear wheels to meet the curves | motors. : ; i : 

and toothed-wheel gearing, the speed being re- and the unevenness of the road, Messrs. Brou-| Fig. 15 is an illustration of a four-cylinder 
duced to half. The valves are actuated by anjhot formerly endeavoured to do away with the | 70 horse-power Buchet motor, designed for a 
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flying machine. It weighs approximately 220 lb. | by a jacket, in which flow the exhaust gases, which | this same firm. Messrs. Charron were the first 
The camshaft is at the side of the cylinders, and | maintain the oil at a suitable temperature. | builders in France to introduce steel cylinders, and 
is worked from a countershaft by bevel gearing. Figs. 17 to 19 illustrate some of the features of to experiment with them under the most difficult 

The Société Belgica, a Franco-Belgian Company, |the Chenard and Walcker automobiles. The | conditions—on 40 horse-power racing engines. 
may be considered as one of the leading firms in | object aimed at by the manufacturers has been|The under-frame of their 15 horse-power car 
automobile construction. The motors of this | symmetry of all the mechanical parts. The under-|may be taken as a type, in which the rear 
company have one, two, or four cylinders, the|frame is of wood, with iron fittings; it is con-| transverse spring is connected to the side springs 
covers of which are a flat plate, easily removed | nected to the axles by four springs, and carries| by a quadruple joint. The wheel-base is large, 
for inspection. The valves are on one side;|/the whole of the mechanism, save the driving | and, in the distribution of the gear, care has been 
they are of nickel steel, are operated mecha- axle. The motor, clutch, and speed-changing gear are taken to fit every part in a simple and rational 
nically, and are interchangeable. The water mounted on a strong chair fixed to the under-|order. The larger underframes contain tension 
for cooling is delivered at the lower part of|frame. The chair also supports the clutch- | straps to strengthen the frameplates, and are made 
the cylinder jacket, in order, it is stated, to| shaft, with the interposition of couplings which | of square steel tubes drawn with a hard wood core 
prevent the formation of steam pockets. The! would act as universal joints should the chair or|inside. This appears to give strength and elas- 
cylinders are 4.72 in. in diameter with a 5.51 in. | under-frame get deformed in any way. The motor | ticity to the under-frame, but must be a difficult 
stroke ; the speed is 750 revolutions per minute.|has two cylinders and four cycles, with electric |and costly operation. The 15 horse-power motor 





















The motor is mounted on the main framework | ignition by single contact without trembler ; one 
of the chdssis, and supported by three elastic | spark out of two is therefore started in burnt gases ; 
connections ; a similar method of suspension; but as the cycles are crossed, one spark is never- 
is adopted for the casing containing the speed- | theless utilised per revolution. In this manner a 
changing gear. The Belgica automobiles are fitted | large quantity of current is consumed, but a deli- 


contains a starting device with a throwing-in gear 
that acts automatically whatever be the position 
of the crank. The governor acts on the exhaust. 
The carburettor insures constant carburation at any 
speed of the gases. Ignition is by electric spark. 





with two types of radiators—one made of flat ribbed | cate piece of mechanism is done away with. The | The brake acts on the rim fitted on each wheel (see 





CHENARD AND WALCKER 


copper tubes, and the other of flat concentric tubes. 

The under-frame is built of ash-wood, strengthened 

with brackets of steel section bars. Fig. 16 is a 

diagram of the automatic lubricating feed, the 

references to which are the following :— 

. Float feed-tank. 

’. Crank casing. 

. Drain-cock. 

. Exhaust pipe. 

. Oil in crank casing. 

. Oil pipe from main oil tank. 

. Float. 

M. Pipe leading part of exhaust to jacket round 
float feed-tank. 

O. Oil feed to crank casing. 

P. Air pipe. 


A ms foe 


The pipe from the main oil tank is made to pass 
underneath the hood in order that the heat of the 
motor may tend to keep it liquid; it then makes 
five turns round the gas exhaust pipe as shown, 
and ends in the float feed-tank, the end of the 
pipe in the tank being opened or closed by a plug 
valve ; the action of the latter is governed by the 
float. 


easing. As soon as the oil level in the crank 


casing and feed-tank falls below normal, the plug 
valve for the oil supply is opened under the action 


of the float, 





From this tank a pipe leads to the crank | 


The float feed-chamber is surrounded | 


AUTOMOBILES AND GEAR. 


friction clutch is designed to act also for braking ; 
in the speed-changing gear the two high speed 
pinions are always engaged. The weight of the 
motor car is carried on a wrought-iron axle in the 
same way as in a horse carriage ; the driving axle and 
differential gear are above this, and worked by the 
intermediate shaft. Connection with the wheels is 
by an intermediate gear formed of pinions and 
toothed rims, somewhat on the =e used for 
electric cars. The consumption of oil is stated to 
be under .145 pint per ton-mile. 

Messrs. Cottereau, whose works are at Dijon, 
have taken the Mors change-speed gear and the 
|Mercédés radiator. Their cars have wooden 
underframes, strengthened by steel fittings. The 
|motors are vertical, of 16 horse-power, with four 
' cylinders ; they are carried, as well as the change- 
speed gear, on a false frame built of steel angles. 

The exhibit of Messrs. Charron, Girardon, and 
Voigt (Figs. 20 to 25) contained many novelties ; 





/among these was a so-called military automobile for | 
the French War Office. There was no special feature | 


in the framework, but the car was fitted with a Hotch- 
kiss gun, fired by a gunner who appeared to be seated 
ina somewhat cramped position. This car, we take it, 
was mainly for advertisement purposes. Whatever 
may be the future for such an application, it did not 
detract from the real yalue of the other exhibits by 
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| Fig. 24), and contains two opposite brake shoes. The 
motors for the 20 horse-power automobiles (Figs. 
| 21 to 23) have cylinders bored out from solid steel 
blocks, thus reducing the weight. The cylinders are 
fitted direct to the motor casing in which the crank- 
shaft revolves. All the valves are actuated by a 
_cam-shaft. The most striking exhibit by Messrs. 
Charron was their 40 horse-power eight-cylinder 
motor (Fig. 25). The object in designing this has 
| been to do away with the heavy action of ordinary 
|large motors, and to obtain more regularity and 
| elasticity in the working. The change-speed gear is 
provided with a starting speed, which allows the car 
| to start on any kind of road, and contains a normal 
speed gear directly engaged with the differential 
mechanism ; the speed of the motor can be varied 
/at any moment, by means of the gas inlet gear, from 
50 to 1800 revolutions. The eight cylinders are 
_ identical with those of the smaller motors. In theory 
|this would be an ideal improvement in automo- 
|bilism. In practice, however, it may be very 
| difficult to localise a defect in an eight-cylinder 
| motor. 
(To be continued.) 


| 
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THE VIBRATION OF STEAMSHIPS. 


By Rear-Admiral Gzorce W. Metvittez, Engineer- 
in-Chief of the United States Navy. 
(Continued from page 71.) 

Cause oF SECoND-PERIOD VIBRATIONS. INFLUENCE 
OF PROPELLERS. 

I wit. return now to the Vineta and Hansa. 
Berling notes the difference of the vibrations of 
these two ships, as shown by his pallograms. Those 
of the Vineta, being of first period, he, of course, 
ascribes to the unbalance of the engine. But he 
gives a totally different explanation of the second- 
period vibration of the Hansa. He seems, for 
the moment, to have overlooked the second-period 
unbalance of the Schlick engines, and explains the 
result very ingeniously, by the turning moment 
curve of the engine having two maxima per revolu- 
tion. He says (page 388): ‘‘ Since trials with 
the main engines running without load, pro- 
_pellers uncoupled, gave only very small ampli- 
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tudes of vibration in similar cases, this can only 
mean that the variations in the propeller thrusts 
must also be regarded as exciters of vibrations, 
and _considered. . Hansa is a ship with 
three engines, and three - propellers with three 
blades each. The turning moments and the 
propeller thrusts show two variations per revo- 
lution and the number of ‘vertical ship’s vibrations, 
even aft in the rudder compartment directly over the 
three-blade propellers, is twice as large as the 
number of revolutions of the main engines.” 

‘¢ As the masses of the engines are balanced after 
the Schlick system, there remain as exciters of 
vertical vibrations only the water impulses of the 
separate three-propeller blades against the after- 
body of the ship, and the moments of the axial 
propeller thrusts.” That is, the shafting being far 
the centres of the ship’s sections—which lie 
approximately in the neutral plane of flexure of the 
ship when experiencing vertical transverse vibrations 
—the forward thrust will produce a moment, about 
a point in this plane, tending to produce flexure. 
True; but as we have seen, to produce a vibration of 
any period (say second) requires not only a second- 
period force, but also a sensible yielding of the 
point to which the second-period force is applied. 
Otherwise no energy of vibration can be transferred 
to the ship, just as pressure on a stationary point 
cannot do work. Now, when a ship bends through 
a vertical vibration, the longitudinal movement of 
any point is infinitesimal compared with the greatest 
vertical movements present. Indeed, no one has 
ever noticed any longitudinal vibratory movement. 
Consequently, the propeller thrusts of any period 
have no chance to communicate energy of vibration 
to the ship. From von Jaski’s paper we find that 
the Vineta has a very pronounced second-period 
variation of thrust; while if Fig. 19 (page 69 
ante) is correct, she has less second-period un- 
balance than: is usual in four-crank engines. In 
her pallograms we also have found unexpectedly 
small evidence of second-period vibrations. Had 
the propeller excited them they should have been as 
large as in the Hansa. Again, von Jaski’s diagrams 
show that the marked variation of the Kaiserin 
Augusta’s turning moment and thrust is of third 
period. In Fig. 18 (page 69 ante) we have a 
possible, though improbable, suspicion of third- 
period, amply explainable—if real—by other actions 
of her three-bladed propeller. In no other of the 
sixteen pallograms from the Kaiserin Augusta, 
given by Berling, is there any suspicion of third- 
period vertical vibration, while all of them give 
the strongest evidence of second period. Berling’s 
explanation cannot stand. I feel sure that when 
he noticed the large unbalance of second period 
he would at once accept it as ample explanation. 

His experience on running the engines without 
propellers is different from Yarrow’s, who, in his 
1892 paper (Transactions of the Institution of 
Naval Architects, vol. xxxiii., page 214) said: 
‘“*From our experiments we have overwhelming 
proof that the vibration of a torpedo-boat is pre- 
cisely the same in extent and character when the 
screw is on, and the vessel driven through the 
water, as when it is stationary and the engine 
simply revolving without doing work, the propeller 
being removed.” : 

Without knowing all the facts, a possible, or even 
probable, explanation can be given. 

If the speed of the shaft rotation is irregular, the 
inertia forces of the various periods are very 
different from those calculated from equation (1). 
Now, that Yarrow found no difference in the 
vibrations at the same speed, propeller on or off, 
shows at once that the shaft rotation of his boat 
was nearly uniform. From the early date, his 
engines were almost sure to have three cranks at 
120 deg., which, even at the very low powers used 
when there is no propeller, could be made to give a 
good turning moment curve. Hence the uniform 
rotation. -With the crank angles given by von Jaski 
for the Hertha (sister ship to the Hansa), and 
azcording to Mohr, also with equally large Schlick 
engines), it would be exceedingly difficult to attain 
a good turning moment when hardly any steam 
could be turned on. Indeed, even the high-power 
turning moment figured by von Jaski is very poor, 
having a ratio of maximum to minimum of 2.3. 
Hence the system of inertia forces to which the 
ship was subjected was probably entirely different 
under the two conditions of running, and we could 
not predicate the same response from the ship. It 
would have been exceedingly interesting had 


pallograms been taken when the propellers were off, 








as then we would have been in a position to discuss 
the question properly. 

Following the quotation last given from Berling, 
he concludes (page 389): ‘‘ This fact (second-period 
vibration) does not stand isolated, but is confirmed 
by other sister ships of the investigated class— 
the cruisers Hertha and Victoria Luise, and torpedo 
boat S 42, which ships are all fitted with Schlick 
engines.” 

It could hardly be otherwise. 

Mohr is perfectly clear with regard to second- 
period vibrations, as a few quotations will show. The 
first I give begins with a comparison of the first 
and second-period forces and moments for Vineta, 
Hertha, and Victoria Luise. As a comparison is 
made at the same value of w? R, the values for the 
Hertha would have to be reduced one-sixteenth 
to make it for the same piston speed, as her stroke 
is 800 millimetres, while that of the other two is 
750 millimetres. (Mohr, page 283.) 




















| First Order. Second Order. 
Free | Free | Free Free 
Force. | Moment. Force. | Moment. 
| kg. | mkg. kg. | mkg. 
S.M.S. Vineta .| 2495 | 27,200 677 | 18,420 
S.M.S. Hertha --|Vanishing Vanishing, 4750 35,950 
8.M.8. Victoria Luise| Vanishing Vanishing) 5420 | 30,000* 


* Mohr’s figures make the case stronger than I would 
have expected; but it is impossible to check them for 
want of sufficient data, and the doubt as to the crank 
sequence of the Vineta. He says, regarding his calcula- 
tions: ‘‘As a comparison only is under consideration 
in this case, the vertically-vibrating and rotating masses 
are not separated. ...” Surely he has not included the 
rotating masses in making his calculations for second 
period! The matter is of little importance here, as his 
conclusions are amply justified by the figures for the 
Deutschland ; but I Sees iven his figures to make the rest 
of the quotation intelligible. 


‘*From the enormous magnitude of the forces 
and moments of the second order it may be clearly 
seen that they are the principal cause of the observed 
‘ Vibrations of a double period.’ Perhaps their action 
is increased by the variable propeller thrust. 

‘* The free force of 2495 kilogrammes and the free 
moment of 27,200 mille kilogrammes in the engine of 
the Vineta are indeed removed by the Schlick method 
of balancing in the other two engines ; but in their 
stead the forces of the second order, THAT OCCUR 
TWICE AS FREQUENTLY,t are considerably larger, 
even still larger than the forces and moments of the 
jirst order that were to be removed. This faulty 
balancing of the forces of the second order is 
probably also the cause of the considerable vibra- 
tions of our large ocean liners that are provided with 
‘balanced’ engines.” + 

‘* More than by the exact comparison of the two 
engines of torpedo-boat S 42 has this superficial com- 
parison of the large engines of our cruisers proved 
that a balancing of a four-crank engine, without 
regard to the finite length of the connecting-rod— 
i e, without regard to the inertia forces of the double 
period—-is indeed no balancing at all ; that, on the 
contrary, it is absolutely necessary to consider the 
forces of the second order, more or less, as the 
circumstances may demand.” 

This is precisely the ground I stand on. It is 
the ground my friend Macalpine took many years 
ago, and it is one of the essentials on which his 
system is founded. 


CrITICISM OF SCHLICK. 


In his paper ‘‘On the Balancing of Steam En- 
gines,” read before the Institution of Naval Archi- 
tects, London, in 1900, vol. xlii., Schlick, after 
giving formule for the magnitude of the second- 
period couple, which he cannot balance, says 
(page 154) : 

‘*Tt is evident from the foregoing that there 
always remains a small couple of forces, and _ it 
might be feared that these would cause vibra- 
tion. This is, however, in most cases practically 
impossible. As in one revolution of the crank- 
shaft two maxima and two minima of equal magni- 
tude arise, therefore the vibrations of the longi- 
tudinal axis of the steamer could only be produced 
where the number of revolutions of the engine is 
only half that of the vibrations in the longi- 
tudinal axis—viz., when the engine is working 
dead slow. But, with half the number of revolu- 
tions the couples which arise are only one-fourth 
of the values given above.” 

The emphasis is Mohr’s, 





Are we to suppose that Schlick was so careless 
as, after working out the formule, to omit ascer- 
taining the numerical value of this second-period 
couple in at least one case? This would infallibly 
have shown him that the ‘‘ small couple of forces” 
had, relatively, a value of prime importance. 

But, in view of the facts known to Schlick at 
the time he wrote, the second statement—that the 
ship could not respond to second-period moment 
at full speed—is most remarkable. 

To begin with, the statement contains two of 
Schlick’s numerous logical absurdities. For, the 
elastic qualities of the ship and the revolutions per 
minute for full speed of the engine which happen to 
be put into the ship are absolutely independent. To 
take an example: At full speed, suppose the engine 
to run 200 revolutions per minute. Schlick tells us 
that the second-period moment cannot vibrate the 
ship at twice this rate, or 400 per minute. But 
let the engine be slowed to 100 revolutions, then 
he says the second-period moment can vibrate the 
ship at 200 per minute, or twice the speed the 
engine is then running. Now, suppose it is de- 
cided to change the engine or propeller so that full 
speed becomes 100. Nochange having taken place 
in the ship, it will still respond to second-period 
moments at 200, or twice the full speed of the 
engine. ‘* Which is absurd.” 

Again, as I pointed out in my last year’s paper, 
if the engine cannot respond to second-period mo- 
ments, neither will it to second-period forces. There- 
fore the whole reason for Schlick’s elaborate paper 
of 1900—devoted to showing that he can balance 
second - period forces—disappears. Indeed, the 
whole 1900 paper can only be interpreted as an 
admission on his part of the great importance of 
second-period effects, and » demonstration of the 
impotence of his system to deal with them. 

ut the charge I have to make is much more 
serious than this. 
Proressor Dapy’s Position. 
[I do not understand Professor Dalby’s position. } 


Ps apeewh rae, — 
Afters ing of the pos- 
sibility pe gag an five and 
six-crank engines for ist, 
2nd, and 4th ai he pro- 
ceeds, page 132: 

‘*There can be no doubt 
that these are the kinds of 
engines to use to avoid 
vibration. The four-crank 
engine cannot approach 
them in this respect, since, 
even in the best arrangement, 
that of Article 21 [the 
a € }, couples of the 
2a class ([2nd_ period 
couples] of considerable mag- 
nitude are left unbalanced. 
Moreover, the crank angles 
of the five- and six-crank 
engines fit in so well with 
the other conditions of de- 
— A uniform crank 
effort diagram can be ob- 
tained with ease, and there 
are no awkward starting 
angles.” 


The italics are mine. 





Professor Dalby, 1902. 

(Page 272.) ‘Yet that 
the possibilities of balancing 
the preg engine have 
not m generally recog- 
nised is shown by the fact 
that many engines of that 
type have been and are still 
being built with their 
cranks at right angles, even 
when absence of vibration 
is imperative. Four cranks 
at right angles is just the 
one particular arrangement 
of a four-crankengine which 
makes it impossible to effect 
balance without the addi- 
tion of balance-weights. A 
change in the crank angles, 
however, and asmall change 
in the mass of the moving 
parts is all that is necessar 
to obtain an engine in whic 
the moving parts are bal- 
anced amongst themselves ; 
to change, in fact, a four- 
crank unbalanced engine 
into a four-crank balanced 
engine of the Yarrow, 
Schlick, and Tweedy type.” 

(Page 273.) ‘*An engine 
of the Yarrow-Schlick- 
Tweedy type is the fifth 
arrangement _ considered, 
and is referred to through- 
out the paper as the Bal- 
anced type. <A study of 
the curves in the paper will 
show that this type pos- 
sesses all the vantages 
of a balanced engine with- 
out any ‘disadvantage as 
regards turning moment, 


(P. 279.) “The Balanced 
nen of the Yarrow, 
Schlick, and Tweedy type 
stands alone in the . 
sion of the great advantage 
that the unbalanced forces 
and couples, both in the 
vertical and __ horizontal 
planes, are practically nil, 


The italics are Professor 
Dalby’s. 


In the ‘‘ Zeitschrift des Vereins Deutscher In- 
genieure,” page 1023, vol. Ixiii. (August 26, 1899), 
the pallograms of torpedo-boat S 42 with the 
Schlick engine were published. 


Is it possible 


that Schlick was not aware of the failure of the 
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THE PARIS AUTOMOBILE EXHIBITION. 


(For Description, see Page 133.) 
Fig.22. 
























































































































































engine built to his specification when he wrote his | 
paper of 1900, and that the failure was due to this | 
very second-period response of the ship / 

Again, in the ‘‘ Zeitschrift’ for 1899, page 981, we 
havea correspondence between Schlick and Berling, 
dealing almost exclusively with this second-period 
response of the ship, especially in the Hansa and 
torpedo-boat| S 42, which had been established 
beyond doubt ! ! 

The following year, in London, Schlick makes the 
statement I have quoted, which is false and mis- 
leading. A proper regard for the dignity of our pro- 
fession demands that an explanation be made. 

How can couples of considerable magnitude, 
which even in the Balanced type cannot be balanced, 
be practically nil? Is it not strange to call an 
engine the Balanced type (sole possessor of great 
advantages, to be used in 1902 when the avoidance 
of vibration is imperative) when it cannot approach, 
in this respect, the five and six-crank engines—the 
kinds of engine to use, in 1901, to avoid vibration ? 
I have carefully studied Professor Dalby’s curves 
of unbalanced forces and couples. To my thinking, | 
even without the foregoing Table B, they flatly 
contradict his 1902 conclusions.* I fear he has | 
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* In looking at Professor Dalby’s figures I was struck | 
by the large influence attributed to the valve-gear in 
producing unbalanced forces and moments. I was | 
thereby led to compare his weights of moving parts | 
with those of three engines of the Tinited States Navy. 

His cylinder diameters and stroke are: 254 in., 394., 
and two at 43 in. in diameter, by 33 in. stroke. 

Revolutions, 90 per minute. Piston speed, 495 ft. per 
minute. The engines that I took were : 





Fics, 20 to 25, Motors AND BRAKE GEAR BY CHARRON, GIRARDON, AND VOIGT. 





Name... ... Chauncey Detroit Cincinnati 
Typeof ship... Torpedo-boat Cruiser Cruiser 
destroyer , ; ; e s 
Cylinder dia- 20} in., @ in., 264 in., 39in. 36 in., 53in., allowed the whole of his 1902 paper to be coloured | case for his friends. The reason that engines with 
meters andtwoat and63in. andtwoat by his laudable desire to present the best possible | cranks at right angles are still built is that the 
38 in. 57 in. She eA Si SOE aS * ick ea ao Pees eae ; ET rs EE 
— ieee 22 in. 26 in. 33 in, from merchant work. The very low piston speed of | Tweedy.” We can only conclude that Mr. Tweedy has 
ogee re- 397 185 164 Professor Dalby’s engine should have made the com- | slip in computing his valve-gear weights, or that 
Piste utions ‘i 1199 802 909 parison quite the other way, as smaller valves and lighter | Professor Dalby has omitted to reduce them to crank 
iston = spee ™ . — gear would be required. | radius. 


Taking the sum of the revolving and reciprocating But still this overweight does not nearly explain the| The setting of gear adopted in a fair comparison should 
masses for one low-pressure cylinder as unity, and reduc- | large influence of the valve gear in producing unbalanced | surely have n such as to give the least possible un- 
ing the valve gear masses to crank radius, we can readily forces and moments, as shown in his diagrams. | balance for each type of engine, rather than make the 
express the reduced valve gear weight as a fraction of this Take his modified ‘‘Innisfallen” type, which has | gear contribute such an exaggerated proportion of the 
unit. Ineed only give averages, as these bear the same | forward low-pressure and high-pressure cranks opposite, | total ; especially as, with the Schlick engine diagrams, the 


lesson as the complete figures. intermediate-pressure and aft low-pressure cranks oppo- | weight of the valve gear has no effect, because the inertia 
The average value for one valve gear from Professor | site, and at right angles to the first two. Though each | forces from it are all supposed to be first period, and these 
Dalby’s five types of engine is .182. valve gear only averages less than one-fifth of each low- | are balanced 


The GeateepenSeagseringe from the Chauncey, Detroit, | pressure moving mass, the diagrams show that the vertical! If Professor Dalby: will make the necessary corrections 
and Cincinnati is .084. unbalanced inertia force from the valve gears is 93 per of his diagrams, he will find his results agree very well 

The corresponding average from the Cincinnati alone cent. of that due to the main moving parts, and the corre- | with what I have given for the Deutschland. But even 
is .076. sponding value for the unbalanced moments is 62 per | without correction, the modified ‘‘ Innisfallen ” type has 

Thus Professor Dalby’s valve gear is from 2 to 2.4 times | cent.! ! an unbalanced vertical couple rising to 52 foot-tons, and 
as heavy, in proportion to the main moving parts, as| He says ( 273): ‘For the arrangement of the | the Schlick engine a second-period unbalanced vertical 
ordinary Naval practice ; the proportion of which, ex- | weights of the parts to fulfil the practical requirements | couple of 23 foot-tons. How, in comparing them, can he 
pressed in the same unit, would differ very little, if at all, | of marine-engine design, I am indebted to my friend, Mr, | describe the latter as ‘‘ practically ni”? 
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this connection the following quotation from 
Berling is of special interest. 

[p. 386.] ‘* As no definite nodes could be deter- 
mined for the horizontal vibrations of these ships, 
regular horizontal transverse vibrations cannot be 
formed in them. Therefore the horizontal vibra- 


tions have an amplitude mostly below 1 millimetre ; | heaviest incubus upon the finances of such under- 


and we have rather to deal with horizontal shock 
waves that travel over the entire ship’s length, to 
which, however, the character of vibrations can 
hardly be applied on account of their wandering 
nodes.” 


(To be continued.) 
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Traité Pratique de Traction Electrique. Par MM. L. 
BarBiLiion, Docteur es Sciences, Maitre de Con- 
férences 4 l'Institut Electro-technique de l'Université 
de Grenoble, et G. J. Grirriscu, Professeur de Mé- 
canique 4 Union Francaise, Chef des Etudes de la 
Traction Mécanique a la Cie., Gle. des Omnibus de 
Paris. Tome I., 1903. Paris: E. Bernard et Cie., 
Imprimeurs-Editeurs, 29, Quai des Grands-Augustins. 

Tue rapid progress made by electric traction in this 

country and in foreign countries has naturally led 

to the publication of numerous books dealing with 
the subject. Even inthe English language alone 
the number of volumes devoted to electric traction 
is already very great, and the student might have 
some difticulty in deciding which is likely to be the 
most suitable for his purpose, for different books 
appeal to different classes of reader. The theoretical 
student does not wish to concern himself too much 
with the details of engineering practice, while the 
practical engineer has no taste for intricate analysis 
of the theory on which his work is based. - In this 
state of affairs it may be well to state definitely at 
the outset that the present volume is essentially 
one for the practical engineer who may be called 
upon to take part in the installation or manage- 
ment of electric traction systems. We cannot at the 
moment think of any book in the English language 
which covers the same ground, and for that reason 
we propose to describe its contents at somewhat 
greater length than would otherwise be necessary in 
the case of a book written in a foreign language. 

Of course there is much in the volume which can 

be found also in English works, but, taken as a 

whole, this work promises—-for so far we have only 

Volume I. before us—to be as complete a treatise 

as one could desire on the practical engineering 

questions, both mechanical and electrical, arising 
in electric traction undertakings. 

In the first place it may be well to point out the 
nature of the combination of authors. M. Bar- 
billion is an electrical engineer, while M. Griftisch 
isa civil and mechanical engineer. This is a happy 
combination, for the subject with which they deal 
is not purely one for the electrician. It is common 
enough, in discussions on the application of elec- 
tricity to railways, to hear railway engineers say 
that electrical engineers cannot, or do not, realise 
or understand the intricacies of the problem, and 
there may be truth in the statement ; but here at 
least we find an electrical and a mechanical engineer 
working harmoniously together to give the public 
the benefit of their knowledge and their wide ex- 
perience. 

This first volume of the work contains only five 
chapters, but the detail with which the authors 
discuss the various branches of the subject is such 
that these five chapters with appendices occupy 
739 large pages. It has been the aim of the authors 
to provide their readers with information which 
they themselves have acquired in the course of 
their duties in superintending the numerous details 
of the industry, and to gather together as much 
useful professional knowledge as possible, so that 
every engineer concerned with electric traction may 
have it at his disposal. Practical data therefore, 
the outcome of experience, form the chief feature 
of the book, and to this all other considerations are 
made subordinate. 

There is a short introduction dealing with the 
present condition and the future prospects of 
electric traction, which has an interest for English 
readers, although it deals mostly with the con- 
ditions in France. One is apt at times to think 








that it is only in England that legislation, public 
and private, hampers the natural progress of electric 
traction, and it is therefore interesting to find 
the authors here complaining of the restrictions and 
onerous conditions imposed upon tramway autho- 
rities in France. 


The municipal luminaries appear 


| 


| 


to have much the same characteristics as those we | saying that the different types of boilers are first 
know so well among the same class in our own| passed in review, and the construction of the boiler- 
country, and concessions for tramway systems, | house and use of coal conveyors briefly described ; 
according to the authors, are not obtained ‘*sans| thereafter steam engines, condensers, gas engines, 
un veritable marchandage électoral, qui est encore|and hydraulic engines are discussed in turn. 
une des caractéristiques des moeurs actuclles.” The|This paves the way for the consideration of 
the electrical equipment of the station, which 
forms Part III. of the chapter, and consists of a 
description of the principal types of continuous- 
inter alia, a minimum daily salary of 5 francs and a; current generators used in France, and of the 
contribution of 6 per cent. of the salaries to a pen-| switchboards and secondary batteries. Part IV. 
sion fund. In some cases these insurance payments | deals with the calculation of the power necessary 
amount to 10 per cent. of the salaries, while in Ger-| for any particular station, and is made more 
many, it is pointed out, they do not often exceed | interesting by the inclusion of a practical ex- 
2 per cent. On reading these remarks by the authors ample of such calculation in which the conditions 
on the economic aspect of the question, one isable to| are such as may be met with in practice. In 
understand the present crisis in Paris in the affairs; Part V. we again come to financial considerations, 
of some of the tramway companies, whose disputes as we find set out here the cost of installing 
with the municipal council have been reported in and operating central stations. Tables are given 
some of our newspapers. | showing comparative costs where the motive power 
The introduction is followed by a brief discussion | is steam, ordinary lighting gas, or gas of poorer 
of the preliminary matters requiring attention | quality ; and the effect upon cost of production 
before a line is laid out. There are the maps of| where the station supplies current for lighting as 
the course to be prepared, showing gradients, | well as for traction is also discussed. The chapter 
cross-sections, radii of curves, also a letter-press concludes with a useful monograph descriptive of 
description of the undertaking stating the nature some central stations for traction systems ; Shef- 
of the service to be supplied, the system of traction | field is among the number, the others being Conti- 
adopted, the length and speed of the cars or trains, | nental. 
and so on. All these questions are briefly passed| To this chapter there is an appendix which will 
in review, and numerous illustrations are given | be of considerable interest to consulting engineers. 
showing plans, elevations, and sections of the It contains first of alla detailed model specification, 
route, and different arrangements of the tracks | supplied by a tramway company, setting out their 
according to the nature and width of the streets requirements for a proposed central station. The 
on which they are to be laid. Then comes a dis-| general conditions—as to the maximum power 
cussion of the different resistances to the motion of | required, and so on—are first specified, and are fo!- 
a car or train which have to be considered. This | lowed by a detailed statement of the requirements 
discussion to some extent deals with theory, but it|in each department--boilers, engines, generators, 
is the practical results that are emphasised. The | &c.—and of the duties and_ obligations of tendering 
authors point out that the conditions vary so much parties. Then comes what the authors call the 
in different circumstances that purely theoretical | ‘‘mémoire descriptif et justicatif” of a tendering 
considerations would be of little use ; but by taking | party, specifying the various types of machine for 
an average of numerous trials made with a sufticient | each department, and giving in detail their dimen- 
number of different types and under different con- | sions, their guaranteed efficiencies, and sv on. These 
ditions, an empirical expression can be obtained | two lengthy documents are followed by tables show- 
for each resistance that occurs. The subject is to| ing the estimated cost of the installation specified, 
be more fully discussed in Volume II., and there-| and also of auxiliary services and of buildings, 
fore it is only treated here so far as is necessary for | neither of which is included in the advance specifi- 
the preparation of the general framework of the | cation. This appendix appears to us to be a valu- 
scheme. The section closes with a description | able addition to the chapter, and we have no doubt 
of various dynamometers employed to measure the that it will interest many readers. 
tractive efforts developed by a locomotive or motor; Chapter III. deals with Transmission of Energy, 
car. ; and here for the first time we find a discussion of 
Chapter I. is devoted to the consideration of the | alternating currents—not, be it said, an explana- 
metal track, and is divided into three parts. The) tion of the theory of such currents, but of their 


takings is found in the onerous working conditions 
already imposed upon several companies—including, 








first part deals with the material and the construc- 
tion of the track, discussing the various types and 
shapes of rails and the method of laying the lines. 
So far as railways proper are concerned, the authors 
are content to refer their readers to the numerous 
works already written on railway engineering, 
except ‘that they devote a few pages to the 
Vignoles rail; but tramway rails are very fully 
considered. The French, English, American, and 
German practice are all illustrated, and the authors 
conclude this part with a few remarks on the choice 
of type of street-track and on the construction’ of 
the foundations. The second part deals with | 
special features—points, crossings and loops, and | 


practical uses in traction work. At the outset there 
are short sections devoted to the general con- 
siderations involved in high-tension and low-ten- 
sion transmission, to a comparison of transmission 
by continuous and by alternating currents, and 
to the fundamental principles relative to trans- 
mission of energy for traction schemes. The two 
following portions of the chapter deal respectively 
with distribution by continuous currents and 
by alternating currents, and differ considerably in 
their method of treatment ; for while in the former 
we have some theoretical matter relating to the 
calculation of the losses in mains, and so arriving 
at the necessary dimensions, &c., of feeders, the 
latter is devoted to the apparatus and material neces- 





some types of automatic track-switches, some} sary in an alternating-current system with high- 
electrical and some mechanical, in operation. The) tension distribution and sub-stations. So far as 
third part is devoted to the question of the cost the line is concerned, the authors’ discussion relates 
of laying down a track, and consists mostly of tables | mostly to overhead wires, and is therefore more ap- 
giving details for different types. The prices given | licable to American practice than to British. Under- 
are, of course, those current in France, and some of | ground cables are also mentioned, but only very 
the items, such as ‘‘ octrois,” would not appear in shortly, and in this respect, therefore, the book 
similar cost-sheets in this country ; but these tables | does not afford much help or information to British 
ave nevertheless instructive, and would form useful | engineers. This portion closes with the calculation 
models for those who have not had much experience | of the available energy at the receiving end of the 
of this question. | line in amonophase system 25 kilometres long, with 

In Chapter II. we come to the question of| two mains 0.75 centimetres in radius, separated 
the Production of Electrical Energy. The intro-| from each other by a distance of 70 centimetres, 
ductory portion summarises briefly the different the current transmitted being 60 amperes, the volt- 
sources of energy and compares the efficiency of age at the generating end 20,000 volts, and the 
steam engines, gas engines, and water turbines. | periodicity 50, There is a misprint in the prelimi- 
Water power is very abundant in France, and it | nary data for this calculation, as the mains are 
appears that a new law, ‘‘looked for with impatience | stated to be 0.75 centimetre in ‘‘ diameter” (page 
by engineers,” is soon to be passed which will regu- | 338), but on page 340, when the values have to be 
late the use of this enormous source of mechanical | substituted in formule, the ‘‘radius” is taken as 
power. In the second portion of this chapter 0.75 centimetre. This calculation necessarily in- 
readers will find an interesting description of all volves a certain amount of mathematical analysis, 
the engines and apparatus relating to the mecha- but this is made as short as possible. The final 
nical equipment of central stations. Considera- portion of the chapter is again financial in character, 
tions of space will not allow us to deal with this dealing with the cost of installation (1) of a long- 


the laying out of terminal stations—and goo 





subject at length, and we must be content with distance transmission scheme for an inter-urban 
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railway, and (2) of the distribution of power by 
sub-stations for the Marseilles tramways. Two 
chapters still remain, but we must be content 
with very brief notice of these, although they 
are, in fact, the longest chapters in the volume, 
occupying together nearly 400 pages. Chapter IV. 
is entitled ‘* Distribution of Current to the 
Motors,” and deals with practice ia the over- 
head-trolley system, the surface-contact and conduit 
systems, and the storage-battery system. We have 
also here a good discussion of the vexed question 
of electrolysis, and of the practical means of avoid- 
ing this evil. Each section is profusely illustrated, 
and gives very full and methodical treatment to the 
particular branch of the main subject with which 
it is concerned: together they afford a great deal 
of practical information on the electrical and en- 
gineering questions involved in the equipment of 
a tramway undertaking by one or other of the 
systems mentioned above. Inan appendix to this 
chapter we have another interesting document set 
out—a contract between a tramway company pro- 
posing to promote a new tramway undertaking 
and to transform certain existing tramways, and a 
trading company owning patents for a surface-con- 
tact system which is to be adopted on these under- 
takings. 

The final chapter of this volume is devoted to 
traction motors and accessories in the electrical 
equipment, and leaves little to be desired. There 
is more theory here than in other portions of the 
book, for the authors have summarised the funda- 
mental theoretical principles of the motor, but it 
is all for the practical purpose of enabling the 
student to calculate for himself the power of a 
motor intended to secure a given result, and nume- 
rical examples are given. Continuous-current 
motors are first considered, and the construction 
and characteristic features of different types are dis- 
cussed in such a way as to give the reader a good 
idea of modern practice. Then comes a section 
dealing with the different methods of suspension of 
motors, and of gearing for transmission of the 
power to the wheels. This is not merely descrip- 
tive, but critical, showing the effect of these details 
upon the efficiency. The different methods of con- 
trolling motors or sets of motors are then discussed, 
including the Sprague and the Thomson-Houston 
systems of train control, and the various types of 
apparatus on the market are used as illustrations. 
I'he next two sections deal with alternating-current 
motors, the first studying the properties of different 
types of motors and calculating their dimensions, 
number of poles, section of windings, and so on, while 
the second treats of regulators. The final section 
shows the considerations which have to be remem- 
bered in choosing the equipment for a particular 
scheme, and is followed by an appendix containing 
a specification for the supply of motors and elec- 
trical equipment. 

Although we have had to limit ourselves to a mere 
summary of the contents of this volume, probably 
it has been made suficiently clear that the authors 
have covered a very wide field, and that they have 
gone far--or will have done so when the work is 
completed—towards supplying a complete practical 
treatise on what they have happily termed ‘‘ cette ques- 
tion de brilante actualité”—electric traction: ‘That 
they have done their work well will; we believe, be 
readily granted by readers of this volume. It con- 
tains a great deal of valuable information, given 
out not in a disconnected fashion, but in a well- 
reasoned manner which speaks of intimate know- 
ledge of the subject and wide experience on the 
part of the authors. The extremely readable. cha- 
racter of the book is a great attraction. We have to 
congratulate MM. Barbillion and Griftisch on their 
work, and we will look forward with interest to 
the appearance of Volume II. 
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GRINDING MACHINES AND 
PROCESSES —No. XIV.* 
By Josern Horner. 

Tue link-grinding machines, of which an example 
was given in the last article, now occur in consider- 
able numbers. Machines for shaping links by cut- 
ing have long been familiar in locomotive shops, 
but the growth of link-grinders is comparatively 
recent. The advantage of being able to true up 
links, whether straight or curved, after hardening, 
and to correct them also after wear, is so obvious 
as to require no comment. Such machines are be- 
coming indispensable in the equipments of engine- 
shops. Already they embody several variations in 
design, some illustrations of which will now follow. 
They include machines with radial rods arranged 
horizontally and vertically, machines of medium 
size for locomotive work, and those of more massive 
proportions for marine work. In some the link is 
reciprocated ; in others it is fixed, and the grinding 
wheel is traversed. Some have the sun-and-planet 
motion ; others have not. The methods of driving 
and reciprocating are varied, so that these ma- 
chines afford a very interesting study. It is a 
rather remarkable fact that machines so recent 
should have become greatly differentiated in so 
short a period. 

Figs. 206 and 207, page 137, illustrate a tool of this 
class by Messrs. Hulse and Co., Limited, of Man- 
chester. The framing comprises the main portion 
A, of boxed section, the projecting arm B, and the 
headstock C. The wheel or roller @ is carried in a 
vertical spindle, counterbalanced, having its bear- 
ings in a sliding frame D, the weight of which is 
also counterbalanced. The spindle is supported in 
bearings both above and below the wheel. It is 
rotated by the bevelled friction discs E, from: the 
belt puftley F. The reciprocating vertical motion 
is imparted by the up-and-down movement of the 
lever G, derived from the rotating cam H. The 
latter is operated from the belt pulley, indicated at 
J, which drives the worm K, and thence the wheels 
Land M. The lever G is counterbalanced. 
The work that is being ground is seen at N. It 
is carried on ajig O, bolted to the tee-grooved table 
P, which has compound movements in relation to 
the main bed or frame A. These movements are 
derived from the work spindle b, and from the 
radial arrangements seen on the projecting arm 
B. A spur-wheel ¢c on the spindle 6 drives d on 
the spindle e, causing the latter to actuate an ad- 
justable lever Q, whence the lever R imparts the 
traverse movement to the table slide S. 
The curves for links of various radii are imparted 
by the long tube T, which is bolted to the table slide 
* The dates at which the —_ articles appeared are 
as follow, No. I. to No. XII. being in our last volume :— 
No. I., July 4; No. IL, July 25; No. IIL, August 8 ; 
No. IV., August 22; No. V., Soctenhen'ts No. VL., Sept- 
ember 19; No. VII., October 10; No. VIII., October 24; 
No. IX., November 7; No. X., November 21; No. XL., 
December 12; No. XII., December 26, 1902; and 
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P, pivoting on the block U asa centre. Different 
radii are imparted by the adjustment of this 
fulcrum block along the arm B, by means of the 
screw V, engaging in the lower part of U as in a 
nut. The screw is operated by the hand-wheel W, 
through mitre wheels, which are seen in the illus- 
tration. The pivoting of U allows the rod T to 
oscillate to-and-fro under the coercion of the table 
slide P. The range of adjustment for radius is in- 
dicated by the maximum and minimum radii of the 
fulcrum block at U and U‘, the dimensions being 
6 ft. and 2 ft. radius respectively. The table P 
has a horizontal reciprocating motion ranging from 
9 in. to 18 in., and the spindle has a vertical move- 
ment of 2 in. through the cam-block H. 

A link-grinder by Friedrich Schmaltz, of Offen- 
bach-on-Main, is illustrated by the view, Fig. 208, 
and by the elevations, Figs. 209 and 210, on page 140. 
It is equally suitable for bush and pin-grinding. The 
machine embodies the mechanism contained within 
the belt drum, which was illustrated in Article XI. 
of this series. The features to be specially noticed 
in the link-grinder are as follow :— 

The drive to the spindle is from the pulley A, 
which is belted from the countershaft. Thence 
B drives over the guide-pulleys C to the spindle 
drum D. The mechanism of the drum is the same 
as that which was illustrated in Article XI., Figs. 
165 to 167, page 767, and Fig. 175, page 770. The 
spindle itself is driven from its own overhead pulley 
round the guide-pulleys E to F. The vertical re- 
ciprocating feeds are obtained from a three-stepped 
drum G on the countershaft, driving to another, H, 
at one side of the machine. This, and the arrange- 
ments for reversing, are rather different from 
those in the previous examples given. The en- 
larged view, Fig. 211, shows adjustable spring 
stops aa, that strike a lever b, pivoted on a spindle 
c, which throws over a clutch in the box d, Fig. 209, 
and so reverses the direction of motion of the 
vertical screw, of which J is the hand adjusting- 
wheel. The spring pawls ee, which serve to lock 
the lever b in the one or other position, are 
tripped by the collars which surround the spring 
bolts «wa, so that on each reversal one dog is thrown 
into engagement and the other out of engagement. 
The reversal effected by this mechanism is very re- 
liable, within one-tenth of a millimetre, this limit 
being of great service when grinding pins on to a 
shoulder. K is the hand-wheel by which the 
eccentricity is imparted to the spindle, as explained 
in Article XI. 

The table fittings are shown very clearly by the 
ssange fe view, Fig. 208. Referring to the views, 

igs. 209 and 210, K is the fixed bed, L is the trans- 
verse slide having movement along K with a screw, 
and M is the top bed with tee grooves, and having 
a radial traverse across L. The slide L is operated 
from the three-stepped cone N through gears. 
Reversal is effected by the stops ff on the rod g. 
Coarse adjustment is by the hand-wheel O, actua- 
ting a rack. The traverse movement of M is 
produced by the hand-wheel P, turning a worm and 
wheel for fine adjustment, or by a handle at Q for 
rapid movements, the handle being clutched in 
turret-lathe slide fashion. 
The.radial movement is from the fulcrum block, R, 
whieh is adjusted longitudinally by the hand-wheel 
S operating a screw. The end of the rod T is solid 
with the auxiliary slide U, on which the work is 
bolted.. The slide is moved across a jig bolted 
down to the bed M. 
The capacity of this.machine provides for curved 
links up to a radius of 1600 millimetres and a 
length of link of 600 millimetres. Straight links 
up to 1750 millimetres can be done, which repre- 
sents the maximum length of straight work that 
can be ground on the machine. Pins, which are 
generally in one with the work, can be ground up 
to 50 millimetres in diameter, and to a depth of 
150 millimetres. Holes can be ground up to 200 
millimetres in diameter, and a depth of 220 milli- 
metres. 
Generally it appears that Continental firms 
prefer to suspend the radial rods vertically in pen- 
dulum fashion, rather than pivot them horizontally. 
This arrangement certainly has the advantage of 
taking up but little valuable shop-room, the height 
being the greatest dimension. A machine of this 
class is illustrated in Fig. 212, and by the eleva- 
tions, Figs. 213 to 215, on page 141, and is built by 
the firm Le Progrés Industriel, of Brussels. In 
previous examples the link has been bolted down 
to a supplementary table. In this case the link is 
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simply coerced between vertical vice-faces, which 
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GRINDING MACHINE FOR ENGINE LINKS. 
CONSTRUCTED BY MR. FRIEDRICH SCHMALTZ, ENGINEER, OFFENBACH-ON- MAIN. 


Fig. 200. 
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are seen in Fig. 212. The jig which embodies | 
these faces is bolted down to the table, and one | 
face is adjustable by hand-wheel to bring it into | 
sliding contact with the link. Neither this nor 
the link is shown in the elevation, Figs. 213 and 
214, to avoid confusion with the mechanism of the 
machine itself. 
In Figs. 213 and 214, A is the base of ‘the ma- | 
chine, B the knee which carries the tables C, D is 
the emery-wheel spindle passing through the base 
of the vertical column, which is bolted down to A, 
from which the radius rods are pivoted, and on | 
which they are adjustable for height of centres. | 
The machine is adaptable for link or for surface | 
grinding. 
The reciprocating movement is imparted ‘te-ghe | 
link by mechanism, an external view of whichis 
seen at the right hand of Fig. 213, supplemented 
by another view in Fig. 215. This, it will be ob- 
served, is different from that derived from the disc 
illustrated in the photograph, Fig. 212, which is 
now superseded by the first-named mechanism,. in 
which the high angle of obliquity of the connect- | 
ing-rod is objectionable. 
"he method of producing the oscillations is by 
means of open and crossed belts from the counter- | 
shaft. Eis the pulley which is belted from the 
main shaft, E! are the two pulleys which drive with 
open and crossed belts to tue two pulleys G, Figs. 
213 and 215. Either pulley G runs loose, or is 
clutched to drive the feed-screw by friction me- | 
chanism enclosed in the box a. This change is 
effected by the block H striking the dogs bb, and 
shifting the rod c, and with it the lever d. The 
lever J being connected to the rods KK, thus 
oscillates them around their pivot L. The length | 
of reach or feed of the latter is variable, through 
the screw M actuating the slide, to which the pivot 
of the rods is attached. The rods K K have a rapid | 
adjustment by a telescopic fitting with set-screws. , 
Fine adjustment is by the knurled nuts in place of 
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the hand-wheels seen in the photograph, and lock- | in one machine, and 500 millimetres, and 3 metres in | coerced between rollers with flanges. To it, in 
The place of the vice in Fig. 212 is taken | slots, the rods K K are clamped. 
The emery-wheel spindle D is driven from the 


nuts are fitted. 


The alteration of radius ranges | another. 
between 500 millimetres, and 1 metre 80 millimetres| by the plate N in Figs.‘ 213 and 214, which is | 











O 
Z 
4 
(2) 
(2) 
Z 
o) 
Z 
ea) 








4q punoizS oq uvo osoy} puv ‘Tesxoarun ‘sefSue Joy; 10 sefoy 4yno det 07 e[qe oq 04 snoeseyuvape Ayer ‘sty) Ul Zuryjou st e104} yng “poAorduto AT[Ng 4t deo | 
Barjdooxe ‘st uoryjou youvfd-puv-uns yytm od 44 styy -0Ued SI 4] «“seovJANSq¥y 10 posn oq uvo 41 ‘eppurds | 04 quetoggns you st sdoys oulos UI YIOM JO OUINIOA | -OAOUI GoIY} YOIYM JOJ ‘yYIOM OSpe pu Sutovjins 
jo oUIyoRU WY .“10Y}O Yous 07 UOTWW[eI UT ons} puv qouRd ou sey JOpulIs-yUI] e JI UeAM “sxUIT Joy) oy 4¥Yy} ope oq Avu uorelqo ‘ouryoum Sut| urerd 10} poptavid ore - 0[qv} SzI pur g oouyY oY, 

[oTTered oq [IM sooejins puv sopoy punoss oy} [Te 9ey} | pesn eq youUvs JepuTIS-sfoy uTeyd v svoroya ‘Bur -puris-yuT] ev Jo yuowtodme oy} 07 predoer yIT *Q) JOAZ] PUR OSIP poqjo[S & Buryengoe 
SOINSUI SIYJ, °8UI9¥908 S7t SuIqanqstp ynoyyIM pue|-pus efoy pue utd 103 oste posn 0q uvo orpurds | “9[PP¥S 871 UO sauy oy} Jo quourysn{pe | ‘gq 07 Sutatp ‘G eu0 poddoys-omy oy} wiosy pealiop 
‘a[qvy 94} UO poxYy Sst YIOM oY} oTTyM suId pulls | ourjd-puv-uns @ YIM Jopuls3-yUI] & se YoNUIsYUT yeoZIEA oY} pue ‘sdoys YIM osTe ‘esTeASUBI} SSOIO| ST FUOTIOAOW SuNyeTIoso eyy, “peoyroao gq Aornd 


ey ‘sdoqs yyIA es1oAsuRI} oYj}—poplAold ore syuoUr 











“SIG “Ol 









































noouddUsVOOUdG 




























































































‘STUSSOUG “THIMLSOGNI. SHUDNOUd AT AG AHLOAULSNOD 


SMNIT ANIONGA WOK ANIHOVW ONICGCNIAYD 








142 





ENGINEERING. 


[JAN. 30, 1903. 








fitting a special jig. Links, straight or curved, 
straight faces and edges of a length equal to the 
full traverse of the table, and holes and pins cover 
practically all the average work of a machine-shop, 
with the exception of that which is covered by the 
circular grinders and the tool-grinders. 








THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(From ouR OWN CORRESPONDENT.) 

(Continued from page 107.) 


Tue Society then passed from labour to refresh- 
ment, and later took up a paper by Sidney A. 
Reeve, entitled ‘‘ Entropy Analysis of the Otto 
Cycle.” The paper was an argument in favour of 
the construction of the temperature entropy 
diagram for all engine tests. Its author contended 
that the process was not burdensome, as many 
believed, and showed diagrams and gave explana- 
tions to show its simplicity. 

The next paper was read by title, as so much 
time had been given to the metric and anti-metric 
discussions. It was entitled : 


ENGINE GOVERNOR RECORDER. 


This paper consisted in general of a descrip- 
tion of experiments made in England, and also 
at the Massachusetts Institute of Technology, 
to show the action of governors when detached 
from their engines. The apparatus was devised 
for shaft governors, and recorded on a strip of 
paper the position of any part of the governor at 
any time, the angular position of the crank at 
various times during the revolution, and any 
sudden change in load on the engine. Time 
intervals were recorded by an insulated pendulum. 
Photographs and drawings were exhibited, show- 
ing the device applied to a compound McIntosh- 
Seymour engine. 


FLYWHEEL Capacity. 


Mr. Walter J. Slichter then presented a paper 
on ‘* Flywheel Capacity for Engine-Driven Alter- 
nators.” The object of this paper was to show the 
considerations which determine the sort of engine 
best suited to drive an alternating-current gene- 
rator which runs in multiple with another gene- 
rator, or which generates power for a system in 
which synchronous apparatus are to operate. 


The author stated that an alternating-current generator 
when direct connected to a steam engine was sensitive to 
certain irregularities in the speed of the engine which 
affect no other type of apparatus, such as the instanta- 
neous value of the s , or the variation of the angular 
velocity during one revolution as distinguished from the 
changes in the average speed due to a change of load or 
of steam pressure. ot 

During one revolution the force applied to the crank- 

in of a steam engine varies considerably, due to the 
Followin causes :— f . 

endoe of reciprocating to rotating motion. 

Variation in steam pressure on the piston, due to ex- 
pansion. ; ; 

Inertia of the reciprocating parts. 

Weights of the reciprocating parts. 

Throw of connecting-rod. 

Shortness of connecting-rod. 

Of these, the first three are of the greatest magnitude. 
The first causes the torque to pass through zero twice in 
each revolution ; the second causes the torque to be less 
in the second half of a stroke or impulse than in the first. 
The effect of the a parts is to diminish the 
torque in the first half of the stroke, and increase it in 
the second half; therefcre it is opposed to and _counter- 
acts the effect of expansion. The inertia effect is of con- 
siderable magnitude, and frequently more than balances 
the effect of expansion. This is particularly the case in 
high-speed engines, and in the low-pressure cylinder of a 
cross-compound engine, which is necessarily very la 
and bulky. The effect of the reciprocating parts is the 
most interesting, as it may be either harmful or bene- 
ficial—harmful in producing a peak at the end of the low- 

yressure stroke, where it overlaps the admission of the 
high- ressure stroke, thus metging the two impulses ; 
beneficial in lowering the excess energy during admission 
of the high-pressure stroke. : : 

In a single-cylinder double-acting engine there are 
two impulses per revolution; and _ in a cross-compound 
engine there are four impulses. During the first part of 
the stroke the effort is less than the average; — the 
second part (equal to about one-half the period of the 
stroke) it is greater than the average. During the last 
part of the stroke the effort is less than the average 


in. 
*eafter fixing the limit of displacement at 2.5, if satisfac- 
tory parallel running of the apparatus is expected, he said : 
“Tf other conditions are favourable, such as low resist- 
ance between generators and few synchronous motors in 
circuit, the generators will work in el with con- 
siderably greater displacement ; but when the conditions 
become exacting, 2.5 is the limit, A synchronous motor 





or rotary converter, having a constant load, tends to run 
at constant speed, and has more or less flywheel effect in 
in its rotating member. If now this is connected to an 
alternator driven by an engine which has an irregular 
angular velocity, giving a displacement from + 2.5 to 
— 2.5, there will be a continual give and take of current 
between the two which may lead to the phenomenon 
known as ‘“‘hunting.” That is, when the generator is ahead 
of the motor, the motor tries to catch up and takes power 
from the generator to do so; then, when the generator 
is behind in relative position, the motor tries to drag it 
along, and in so doing gives its power back again. 

e have seen that the evil effect in the electrical 
circuit increases with the number of pairs of poles. Thus 
it is that high-frequency generators give more trouble than 
low-frequency generators. In most designs of engines the 
flywheel capacity necessary to carry the engine over a 
change in load while the governor is operating is sufficient 
to maintain the angular velocity within reasonable limits ; 
but in cross-compound engines the inertia of the recipro- 
cating parts of the low-pressure cylinder (the cylinder 
being so large) is usually so great that the crank effort 
diagram is much distorted. Instead of getting four peaks 
per revolution, we get two or three, and each of these 
peaks last longer, the period of high speed lasts longer, 
and the displacement is greater. 

There is also an aggravating action in the electrical 
generator itself, as pointed out by Mr. H. M. Longwell 
in a paper before the Engine Builders’ Association last 
May. This is what may be called the synchronising force, 
or torque, of the generator. As mentioned before, each 
generator, as well as each motor and rotary of the system, 
tends to keep in step with the rest of the system—that is, 
resists any displacement. If some external force causes 
a displacement, there occurs in the generator a torque 
proportional to the may epaeemenen tending to bring the 
revolving part back to the mean position. 

If the displacement is backward, there will be a torque 
trying to pull the revolving part forward into step, which 
torque, it will be noticed, is test where the Rladians- 
ment is greatest, and where the engine effort is greatest ; 
thus the synchronising torque of the generator is in step 
with the unbalanced effort of the engine, and additive 
thereto. 

Two generators connected in multiple will share the load 
between them at any instant in pas to the angular 
displacement between them. If the displacement is not 
very great, the variation in load, or, in other words, the 
synchronising force in each, is proportional to the sine of 
one-half the angle between them—that is, is proportional 
to the cross current. Thus we find that at 2.5 deg. dis- 

lacement there is a torque equal to 10 per cent. of full- 
Toad torque tending to pull the alternator into step ; and 
this torque occurs simultaneously with the excess effort 
of the engine, and increases that excess and the unbalanc- 
ing factor. 

n the case of the 800-kilowatt set, the curves of 
which are given here as an example, we find a displace- 
went of 3.4 deg. due to unbalanced engine effort alone, 
and this displacement causes a synchronising torque in 
the alternator varying "<, to 15 per cent. of full-load 
torque as a maximum. This increases the unbalancing 
factor 30 per cent., and would increase the displacement 
about the same amount. But this is an old plant, and an 
unusually severe case (60 cycles). This shows that it 
does not necessarily follow that alternators of large syn- 
chronising power will run in parallel better than those 
of small synchronising power, but rather the reverse, 
though there are reasons why the other extreme is not 
desirable either. ’ 

The author considered it reasonable to expect an un- 
balancing factor of : 


-15-—.30 in a single-crank double-acting engine. 
-075 —.15 in a two-crank engine. 


But in the two-crank engine, as mentioned before, the 
distorted curve of effort usually gives only two displace- 
ments per revolution instead of the four we would expect; 
therefore we may say that the ‘“‘apparent” unbalancing 
factor is .15-.30. A three-crank engine has about the 
same apparent unbalancing factor as a two-crank engine. 

A vertical engine gives a little more unbalancing than 
a horizontal, due to the deadweight of the moving parts, 
for which we should make some allowance. 

To determine a weight of flywheel which would limit 
the displacement to a value approximately equal to 2.5, 
I have derived a formula on the above unbalancing 
factors with a reasonable increase to allow for overloads. 
While not always giving the most desirable flywheel 
capacity, since it would be impossible to take into 
account all the irregularities of some engines, yet it gives 
a value suited to the various conditions, such as frequency 
of alternator, style of engine, &c., such that if the engine 
is reasonabl we will get the results desired. If 
this weight of flywheel does not ere satisfactory results, 
it would be much better (for the electrical circuit) to make 
such changes in the engine itself as to give a better 
crank-effort diagram than to increase the weight of fiy- 
wheel, for a flywheel may easily give trouble by being 
too heavy. 

As changes in the engine, I might suggest :— 

First, as best though most difficult, changing the angle 
between the two cranks. 

Second, changing the proportion of load taken by the 
—e cylinders, and make the low pressure take more 


Third, intrédduce compression at the end of the stroke 
to take up inertia, particularly in low-pressure cylinder. 
The formula is :— 
Wr = KW x C x 10 
si 
where 








W = effective weight of wheel. 
K W = rating of generator. 
S=s of engine in revolutions per minute, 
7 = radius of gyration. 
C = a constant as follows :— 








ioe Horizontal | — Horizontal 
Single Crank. | Compound. | Compound. 
25 cycles $15 275 | 250 
40 5 ss 505 440 400 
50 ” ee 630 550 500 
” on 755 660 | 600 
125 ” 1575 1380 1250 





In some cases it is necessary to use a larger flywheel 
than this to carry the load during the short time it takes 
for the governor to operate. In railway power stations 
the load varies so greatly and so suddenly that an im- 
mense flywheel has to be adopted to meet these changes, 
and the angular displacement has to be ignored. ut 
so faras ‘‘ hunting” and parallel operation are concerned, 
too great a weight of flywheel is almost as undesirable as 
too little, for a large inertia in the circuit means that 
much power must be expended in bringing any oscillating 
mass back into synchronism. Therefore, where a very 
heavy flywheel is not necessary for definite reasons, it is 
desirable to keep the weight down, and the weight neces- 
sary to limit the displacement to 2.5 deg. will be found a 
reasonable medium value. 

In many cases where “‘ hunting” has occurred, due to a 
pulsating prime mover or other cause, it may be held in 
check and practically ——_ by connecting a dash- 
_ to the governor mechanism. This dashpot should 

ave the characteristics that it is not sensitive to sudden 
changes in load or speed, but that any prolonged change 
will cause it to move. This has been used successfully in 
practice to a considerable extent. 


The author stated :— 


If an alternator becomes very much displaced in phase, 
it may absorb power electrically and drag the engine 
along. Ifnow the governor does not meet the condition 
properly, there may be no steam admitted to the cylinder; 
then at the end of the stroke the vacuum in the cylinder 
may be sufficient to draw water from the condenser, 
which may cause damage. Electrical damping devices 
are used in many cases to overcome these irregularities. 
They consist of short-circuited windings on the poles of 
the alternator. When the alternator oscillates ahead of or 
behind its correct speed, currents are generated in these 
devices which tend to op these oscillations. This is 
quite effective if the oscillations are rapid or of a short 
period ; but, of course, it wastes power just in proportion 
as its effectiveness increases, being nothing more than a 
friction brake. 

To give an idea of the flywheel capacity required to 
meet the requirement advocated, and show that, contrary 
to the general opinion among mechanical engineers and 
engine builders, a very heavy wheel is not necessary, I 
append a table giving a comparison of the weights calcu- 
lated by the above formula and those actually installed by 
the engine builders :— 


Installed. Calculated. 
Altoona ... 13,000 11,000 
Cleveland 41,000 75,000 |; 
Glasgow... 148,000 164,000 
Hanover... r 53,000 
Baltimore s - 73,000 45,000 
Metropolitan ... ae 240,000 193,000 
Washington ies 15,100 17,500 
Philadelphia 70,000 107,000 
Omaha... eee 24,000 18,000 
Santa Catalina... 34,000 21,000 
Tornavento 72,000 44,000 
Santiago... 17,000 13,300 
Milwaukee 50,000 40,000 


The paper closed with a number of diagrams and 
their explanation. In the discussion the 2.5 limit 
was questioned, but the author said it was the 
average of many tests. It was said further that if 
very heavy flywheels were used, it would be im- 
portant to see the wheel was running at its normal 
speed when the switches were thrown in, or shocks 
would result due to suddenly changing the rate of 
movement of a heavy body. 


Heat ReEsiIstaNcE AND CoNDUCTIVITY. 

The next paper was entitled ‘‘ Heat Resistance ; 
the Reciprocal of Heat Conductivity,” by William 
Kent. This author is not only well known to mecha- 
nical engineers here and abroad by his ‘* Mechanical 
Engineers’ Pocket-Book,” but by his constant search 
for truth, and his extreme pugnacity in its defence 
when found. His motto for his opponents is like 
the advice given for conduct at the Donnybrook 
Fair : ‘‘ Wherever you see a head, hit it.” 


In this paper he contends for the use of figures repre- 
senting resistance instead of conductivity, as is the usual 
practice in electrical calculations, so that these resistances 
may be ther to find the total resistance of 
overlying layers o different, substances. The necessity 
is also discussed of investigating the resistance to passage 
of heat in the body of a material and at the surfaces. 
Also, the resistance to be investigated for a surface in 
contact with air and with another substance. It is pro- 
posed that the investigation can be made by testing the 
resistance of three pieces, first separately—to be sure 
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that they are uniform ; second, two together ; third, 
three together. In this way three equations are found 
containing three unknown quantities: heat resistance of 
the material, that of the surface exposed to the air, and 
that of the surface in contact with another surface, which 
equations can be solved. 

He also submitted the following table, showing 
the heat resistances of substances computed from 
the conductivity :— 

Heat Conducting and Resisting Values of Different 

Insulating Materials, 


Conductance, B.T.U. 
per Square Foot 


ts Coefficient 
Insulated Material. per Day per 7 of Heat 
Degree of Differ Resistance. 
ence of Tem- ‘ 
perature. 
1, 8-in. oak board, 1-in. lamp- 
black, j-in. pine board 
(ordinary family refri- 
gerator) .. on * 5.7 4.21 
2. J-in. board, 1-in. pitch, J-in. 
board a> ae a 4.39 4.91 
3. q-in. board, 2-in. pitch, g-in. 
a 4.25 5.65 
4, J-in. board, paper, 1-in. mi- 
neral wool, paper, Z-in. 
board F - a 4.6 5.22 
5. d-in. board, paper, 23-in. 
mineral wool, paper, g-in. 
board ae os a 3.62 6.63 
6. j-in. board, paper, 24-in. cal- 
cined pumice, j-in. board 3.38 7.10 
7. Same as above, when wet.. 3.90 6.15 
8. J-in. board, paper, 3-in. 
sheet cork, -in. board .. 2.10 11.43 
9. Two Se boards, paper, 
solid, no air space, paper, 
two j-in. boards .. 4.28 5.61 
10. Two j-in. boards, paper, 
one air space, paper, two 
Z-in. boards ee . 3,71 6.47. 
11. Two vin. —_ pap ? 
1-in. hair felt, r, two 
3-in. boards ipa a 3.32 7.23 
12. Two %-in. boards, paper, 
S-in. mill shavings, paper, re 
two j-in. boards. . : 1.35 17.78 
13. The same, slightly moist .. 1.80 13.33 
14. The same, damp _ .. MF 2.10 11.43 
15. Two #-in. boards, paper, 
8-in. air, 4-in. sheet cork, 
paper, two j-in. boards 1.20 20.00 
16. Same, with 5-in. sheet cork 0.90 26.67 
17. Same, with 4-in. granu- 
lated cork .. 3 i 1.70 14.12 
18, Same, with 1-in. sheet cork 3.30 7.27 
19. Four double j-in. boards 
(eight boards), with paper 
between three 8-in. air 
spaces a os Se 2.70 8.89 
20. Four %-in. boards, with 
three quilts of }-in. hair 
between papers separat- 
ing boards. . we os 2.52 9.52 
21. J-in. board, 6-in. patented 
silicated strawboard, 
finished inside with thin 
cement .. ah as 2.48 9.68 
Analysing some of the results given in the last 


column of the Table, we observe that, comparing Nos. 2 
and 3, 1 in. added thickness of pitch increased the co- 
efficient 0.74 ; comparing Nos. 4 and 5, 14 in. of mineral 
wool inc’ the coefficient 1.11. If we assume that 
the 1 in. of mineral wool in No. 4 was equal in heat 
resistance to the additional 14 in. added in No. 5, or 
1.11 reciprocal units, and subtract this from 5.22, we 
get 411 as the resistance of two j-in. boards and 
two sheets of paper. This would indicate that one 
Z-in. board and one sheet of paper give nearly twice 
as much resistance as 1 in. of mineral wool. In like 
manner any number of deductions may be drawn from 
the Table, and some of them will be rather question- 
able, such as the comparison of No. 15 and No. 16, 
showing that 1 in. additional sheet cork increased the re- 
sistance given by four sheets 6.67 reciprocal units, or one- 
third the total resistance of No. 15. This result is extra- 
ordinary, and indicates that there must have been con- 
siderable differences of conditions during the two tests. 


In conclusion, the author said :— 


The writer would pro to engineers and others who 
have to make tests in which heat transmission is involved 
the adoption of a standard for expressing heat resistance 
or the heat-insulating power of various substances as 
follow :— 

The coefficient of heat resistance of a substance is equal 
to unity divided by the number of British thermal units 
transmitted in one hour by a slab 1 square foot in area and 
lin. thick per degree Fahr. of difference of temperature 
hetween the two faces of said slab, both surfaces being 
ex to still air. : ; 

t should be noted that the coefficient of resistance thus 
defined will be approximately a constant quantity, for a 
given substance under certain fixed conditions, only when 
the difference of temperature of the air on its two sides 
is small—say, less than 100 deg. Fahr. When the range 
of temperature is great, experiments on heat transmission 
indicate that the quantity of heat transmitted varies not 
directly as the difference of temperature, but as the square 
of that difference. In this case a coefficient of resistance 
with a different definition may rr 5 pipe that ob- 

-—t 


tained from the formula a = , in which a is the 


coefficient, 7'—t the range of temperature, and q the 
quantity of heat transmitted in British thermal units per 
square foot per hour. 

The subject of the heat-insulating power of different 
substances is of immense importance in refrigerating | 


work, and it is to be hoped that when further experi- 
ments with such substances are made, their results may 
be reported in the manner here suggested, and that con- 
clusions be drawn by the experimenters from the recip- 
rocal values or ‘‘coefficients of heat resistance” here 
described. 

There was no discussion of this paper, and yet 
there was many a man who would have enjoyed 
getting back at the author to salve old wounds 
inflicted by him ; so either lack of flaw in the state- 
ments, or a lack of courage to attack, resulted in 
acquiescence, or, at least, in silence. 


(To be continued.) 








THE RUSSIAN CRUISER ‘“ BOGATYR.” 

WE begin the publication this week by a two-page 
plate of a series of drawings of the Russian first-class 
[ee omg cruiser Bogatyr, built by the Stettiner 

aschinenbau Actien-Gesellschaft Vulcan, of Stettin. 
This vessel is one of three for which competitive designs 
were invited by the Russian Government, under certain 
stringent conditions of power, speed, and stability, 
and the Vulcan Company not only complied with these, 
but increased the protection of the armament b 
placing the bow and stern chasing pairs of 15-centi- 
metre guns in turrets, and by protecting four other 
weapons of the same calibre in casemates, instead of 
providing shields only for all 15-centimetre guns. The 
result was that in addition to ordering the Bogatyr 
from the Vulcan Company, the Russian Government 
began the construction of four cruisers on the Bogatyr 
= in Russian yards—a compliment to the Vulcan 

mpany and its directorate, which was not depre- 
ciated by the substantial remuneration to the company 
for the use of the designs. 

We will defer our detailed description until further 
illustrations are given; but here it may be said that 
the length over all is 439 ft. 74 in.; on the water line, 
433 ft.; and between perpendiculars, 416 ft. 8in. The 
maximum breadth is 54 ft. 54 in.; and the moulded 
depth, 34 ft.14 in. On a mean draught of 20 ft. 84 in. 
the displacement is 6750 tons, and thus loaded the 
Bogatyr maintained the high ‘‘ mean of mean” speeds 
on the measured mile of 23.45 knots, with 20,161 
indicated horse-power, although the air pressure in 
the stokeholds was only 4 in.; while the mean speed 
on two separate six-hours’ trials was 24.15 knots, 
with 20,270 indicated horse-power, the coal consump- 
tion being 1.43 lb. per indicated horse-power per hour. 
Two sets of four-cylinder triple-expansion ‘balanced 
engines drive the twin-screw propellers, and the steam 
is generated in sixteen Normand ‘ Express” boilers. 

he armament, which is well shown in the longi- 
tudinal section and deck plans, reproduced on the 
two-page plate with this issue, is as follows :—Twelve 
15-centimetre (5.9-in.); twelve 7.5-centimetre (2.95 in. ); 
and eight 4.7-centimetre (1.85 in.) quick-firers. For 
use in the boats there are two 1.46-in. and two 0.28-in. 
machine guns, with two landing guns of 2.56-in. 
calibre. There are two submerged to o-tubes ; four 
above water—two on each broadside, one through 
the ram bow, and the other in the stern; and there 
are two other tubes for boat duty. 








THORNYCROFT STEAM WAGON AND 
PETROL CAR. 

On pages 144 and 145 we illustrate two interest- 
ing vehicles which will form prominent features in 
the Automobile Exhibition which opens to-day at 
the Crystal Palace, and which will close on Satur- 
day, February 7. It may be stated in passing that 
this Exhibition promises to be the most important 
show of automobiles yet held, at any rate in this 
country. We are informed by advertisement that 
‘the ground floor of the Crystal Palace is twice the 
size of the Grand Palace, Paris, and is all let.” We 
shall have more to say about the Show generally next 
week, and for the present confine ourselves to a notice 
of what will doubtless be one of the most interesting 
features. 

We have frequently described in these columns 
the steam wagons manufactured by the Thornycroft 
Steam Wagon Company, of Chiswick and Basingstoke. * 
Hitherto the firm have confined themselves largely to 
the heavier class of a self - propelled 
vehicles. These have all m driven by steam ; but 
the company have for some time past been making 
experiments and getting out designs for a petrol- 
driven car, and the result is the vehicles now illus- 
trated. We will describe the steam-driven vehicle 
first. This is a new type of wagon, designed espe- 








* The following references to former illustrations of 
Thornycroft steam vehicles may be found of use in con- 
nection with our present notice. ENGINEERING, vol. lxxii., 
pages 776 and 793, military lorries; vol. Ixxi., 736, 
for steam lorries in Liverpool trials, 1901; vol. Ixviii., 
358, brewer’s dray and steam passenger car; vol. Ixv., 
page 726, five-ton lorry, page 628, tip wagon ; vol. lxii., 





cially for colonial purposes, and is illustrated in 
Figs. 1, 2, 3 on page 144, Although it bears 
some resemblance to former vehicles, it differs 
in several essential features. It has a compound 
engine, which will give 40 brake horse-power. The 
cylinders are 44 in. and 7 in. in diameter by 7 in. 
stroke. This is a larger and more powerful engine 
than has been fitted to former wagons of this type. 
The boiler, which is of the usual water-tube type 
fitted in the Thornycroft wagons, has 132 ft. of heat- 
ing surface and 4} ft. of grate area. The gearing is 
entirely enclosed in two dust-proof and oil-tight gear 
cases. The engine is bolted underneath the framing 
of the car in a horizontal position, as shown. The 
crankshaft drives through a drag-link coupling (which 
serves as a flywheel) on to a pinion shaft. The latter 
carries two pinions, which gear into spur-wheels on the 
second-motion shaft to give the two speeds required. 
This part of the gear is in one casing. The second- 
motion shaft is in three parts, there This an inter- 
mediate length between the driven wheels of the 
second-motion shaft and the driving pinion of the 
same. This intermediate length has a universal coup- 
ling at each end; the flexibility needed to allow for 
the movement between the driven spur-wheels (fixed 
to the wagon frame) and the pinion (which is carried 


) | by the gear case attached to the axle) is thus provided 


for. This part of the design has been very ingeniously 
devised, and is the subject of a patent owned by the 
company. The arrangement allows the old perch 
frame, used for wagons with spur gearing 
where springs intervene, to be dispensed with. This 
is a great convenience, as the perch frame is not only 
heavy and a good deal in the way, but it adds con- 
siderably to the noise and rattle of the vehicle. By 
the position of the engine and the arrangement of 
gearing to which reference has just been made, the 
required flexibility of drive is obtained without the 
use of chain and sprocket wheel—a device always 
subject to drawbacks for the conveyance of heavy 

wers in such situations. This part of the mechanism 
is best shown on the plan (Figs. 2 and 3). 

The road wheels are of steel, and are of larger dia- 
meter and wider than usual, the rear or driving wheels 
being 4 ft. in diameter and 10 in. wide on the tyre, 
whilst the leading wheels are 3 ft. in diameter and 
7 in. wide. The steering arrangement is shown in the 
front elevation (Fig. 4). It is generally of the Acker- 





Fig. 4. 





man type, and is actuated by ahand-wheel from the driv- 
ing platform. A worm on the hand-wheel shaft gears 
into a worm quadrant which turns on a pin suitably 
attached to the front transverse member of the frame. 
Bolted to the quadrant is a steering arm, to the lower 
end of which is attached, by means of a trunnion-block, 
a connecting-rod. This connecting-rod is shown 
broken off in our illustration. The wheels are each 
mounted on a short axle arm, which has a vertical ex- 
tension projecting up into what is known as the axle 
socket. The latter pts part of the main front axle, 
which, of course, does not turn. The vertical exten- 
sion of the axle arm and the axle socket thus form a 
bearing to allow for the partial rotation needed when 
the wheel is deflected in steering. Returning to the 
connecting-rod, this at its outer end is attached toa 
coupling-rod, the latter in turn being attached to two 
horizontal arms projecting forward about 9 in. to 10in., 
and which are rigidly attached to the axlearms. So far, 
this is the general design of the Ackerman steering de- 
vice. In order to allow for the movement of the wagon 
spring, and the consequent play between the axle and 
the wagon frame, horn-blocks and guides are provided. 





page 47, steam road van, 
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10 HORSE-POWER PETROL MOTOR CARS. 


20 HORSE-POWER AND 


CONSTRUCTED BY THE THORNYCROFT STEAM WAGON COMPANY, LIMITED, BASINGSTOKE. 


. 








h a hole in the 


A pin passes throu; 


The spring is attached to the wagon frame by means 
bracket and through an eye on t 


of a strong double bracket, bolted securely to the 





| guides, for the horn-block, and in this way lateral 
movement between the frame and the axle is provided 
| against. Longitudinal play is prevented by horn- 
| plates which are attached to the frame, saddles 
|attached to the main axle forming the two horn- 
| blocks. The whole is strengthened by two stout 
|angle bars at the lower part. The ends of the 
| spring are free to slide on the saddles. The whole 
‘arrangement affords great. flexibility, enabling ob- 
stacles of considerable size to be passed over with- 
|out inconvenience. The attachment of the spring 
|to the bracket by means of the pin enables the 
| spring to pivot so that each side takes an equal load, 
| and is equally deflected, although the axle may be at a 
| considerable angle to the frame. The whole arrange- 
ment naturally preserves the four points of support 
| always at equal Spates from each other, and forms 
the four corners of a rectangle, so that the stability of 
the wagon is secured. 

This wagon has been designed largely by the light 
of experience gained during the military lorry trials of 
December, 1901, and from the results of running wagons 
supplied by the company to military authorities and 

| others in South Africa, where these vehicles have been 
a to severe tests in the course of the work they have 
| had to do in rough districts. The wagon will carry 
| a@ load of 4 tons on its own platform, he under favour- 
|able circumstances will draw a trailer with a further 
|load of 2 to 3tons. With these loads as of about 
6 miles an hour can be easily maintained on the high 
speed gear, whilst on the lower speed gear the wagon 
will take its full load up a gradient of” 1 in 8 without 





buckle. | difficulty. It is considered that a daily average of 35 to 





channel iron which forms the front transverse member | The lower part of the bracket forms the horns, or | 40 miles a day can be relied upon for five days a week, 
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the sixth day being devoted to cleaning and general 
overhaul. 

We may remark in passing that the latter con- 
sideration is one too often overlooked by proprietors, 
not only of steam wagons, but owners of self-propelled 
vehicles in general. People appear to think that once 
having bought a steam wagon or motor car, that it 
will run for a year or two with hardly more attention 
than is needed for an ordinary carriage. Messrs. 
Thornycroft point out that their vehicles are light 
road locomotives, and therefore need the systematic 
care and attention usually given to railway engines ; 
and if such attention is given they will be found 
thoroughly trustworthy f fully equal to the work 
for which they are designed. 

The boiler of the colonial wagon is so designed that 
coal, coke, or a good burning wood can be used, or 
apparatus for burning liquid fuel can be fitted. 
Bunker capacity is provided for about 50 miles run- 
ning, and sufficient water is carried for a distance of 
15 to 20 miles under ordinary conditions. The cost of 
running naturally varies through wide limits in dif- 
ferent parts of the world. It has been found, how- 
ever, that with standard wagons in England the 


average total cost of carrying 1 ton one mile, includ-’ 


ing depreciation, interest, wages, fuel, stores, adjust- 
ment, and repairs, is about 34d. 

Two examples of the Thornycroft motor car will 
be exhibited at the Crystal Palace, one of 10 horse- 
power and the other of 20 horse-power. The latter is 
illustrated in Figs. 5 and 6, and the former by Fig. 7. 
As will be seen, re: 5 is a side elevation with the 
body removed, and Fig. 6 is a plan. The 10 horse- 
power car shown in Fig. 7 has what is known 
as a racing body, fitted for trial purposes; al- 
though, if speeds of motor cars are to go on 
increasing, it is possible that future racing ies 
will take the inverted boat form adopted by M. 
Serpollet. 

The general arrangement of the machinery, frame, 
and wheels—or chdssis, as the combination is now in- 
adequately styled—is well shown by the illustrations. 
The 10-horse-power vehicle has a two-cylinder engine, 
whilst the 20 horse-power car has two two-cylinder 
engines. In other respects, the designs are very 
much alike, excepting that the latter is more sub- 
stantial than the former. The following description 
is taken chiefly from particulars catied by the 
makers. The under-frame is of channel section, 
pressed from special steel plates 4 in. thick. Each 
member is 2 in, deep on the web at the ends, and 
14 in. wide on the average, but in the centre it is 
3} in. deep by 24 in. wide, thus being bellied in 
order to give strength proportional to the stresses. 
The advantage of properly-designed side members of 
this nature, as used on many of the best-designed 
cars, over the ordinary parallel rolled bar will be 
apparent. The engine and gear-box are ea pola on 
a supplementary frame 5in. below the level of the main 
frame, and running the greater part of the length of 
the car. The two frames are strongly attached to each 
other. The main frame, it will be seen by reference 
to the plan, Fig. 6, is wider at the hinder part. The 
weight of the under-frame complete is about 105 lb., 
the length 9 ft. 14 in., and the width 3 ft. 02 in. The 
bearing springs are semi-elliptic ; each one of the lead- 
ing pair, having a span of 30 in., is built up of four 
a each 1§ in. wide. The rear springs 

ave a span of 36 in., and each contains five plates of 
the same width. The springs are attached to the axles 
by bolts in the usual way, and are fastened to the under- 
frame by scrolls and links of manganese steel, a ma- 
terial admirably suited for the purpose by its unique 
combination of toughness and hardness. The leading 
springs are fixed at the front end, and are free at 
the rear end, while the rear springs are free at 
both ends, the rear axle being held by a radius link 
connecting the differential gear-case with the chain 
speed gear-box, as shown in Figs. 5 and 6. 

The wheels are of the artillery type—Clipper- 
Michelin tyres being used. These tyres are stated 
by the makers to stand a working load of 600 Ib. 
per wheel; the air pressure being normally 25 lb. 
mY square inch. The leading axle is of steel tube, 
? in. in diameter and 4 in. thick. At each end is 
a steel casting containing the hardened pivots, the 
steering wheel being on the, divided axle system. 
Steering gear is operated by hand-wheel, and is of the 
usual pattern. The joints are of the cup-and-ball type, 
and there are spring pads for taking up severe jars. 
Circulating water is cooled by a radiator in front of 
the car, and the motor is placed under a bonnet in the 
usual place, as shown. The crankshaft bears at its 
rear end a friction clutch, which also acts as a fly- 
wheel. The clutch is operated by a foot lever. 
Central drive is used in these cars, there being thus no 
chain gearing. The intermediate shaft is fitted with 
universal joints, and the drive to the rear wheels of 
the car is by means of the usual bevel and diffe- 
rential gearing. The gear-box is of aluminium ; 
three forward and one reverse speed are provided, 
the highest speed being a direct drive through 


reversing § ge idle; so that a very silent drive 
is obtained. The gear wheels are all of steel and 
oil-hardened, the teeth, of course, being machine- 
cut. The ignition-regulating and governor-controlling 
levers are on the steering pillar. The change spe 
hand-lever, which is on the right of the driver, when 
ulled right back, gives backward motion to the car. 
When set forward the required distances, the first, 
second, and third speeds are obtained. Band-brakes 
are fitted to be used on each driving-wheel on occa- 
sions of emergency. The motor clutch is driven 
through a foot pedal, the motor being released when 
the lis pressed down. Another pedal applies a 
band-brake to the fore-and-aft transmission shaft. 

The engine for the 10 horse-power car is, as stated, 
of the double-cylinder type, the 20 horse-power being 
two of these double engines. It is placed vertically in 
the usual manner. The cylinders are 4in. in diameter 
by 4 in. stroke, the normal speed being 900 revolu- 
tions per minute ; but this can be accelerated to 1400 
revolutions per minute. The cylinders with their 
water-jackets are cast in one and the usual way. Rams- 
bottom rings are used, and the connecting-rods are of 
double T-sections in cast steel. The gudgeon and big 
end bearings are bushed with phosphor-bronze. The 
cranks are set at 180 deg., so as to balance the engines. 
The end bearings are each 2# in. long by 12 in. in dia- 
meter, so that good bearing surface is provided. The 
pump for circulating the cooling water is worked by 
a gear-wheel on the forward end of the crankshaft. 
The crank-chamber is of aluminium, and is com- 

letely enclosed. Lubrication is by the splash - oil 
bath method. The bottom of the crank-chamber can 
be removed without affecting the main bearings. 
Automatic admission-valves are used, but the educ- 
tion-valves are actuated in the usual way from the 
half-speed shaft by means of cams. A centrifugal 
shaft-governor is used, and regulates the speed of the 
motor by throttling the mixture. 

Messrs. Thornycroft have taken into consideration 
the advisability of using mechanically actuated induc- 
tion valves, which at present are being largely intro- 
duced. They are, however, of opinion that the com- 
plication entailed by their adoption is not sufficiently 
compensated for by the advantages gained, and they 
therefore prefer to adhere to the spring-controlled auto- 
matic valve for light engines. The arrangement for 
examining the valves is very simple, as by removing 
one cover the whole are accessible. Electric ignition 
is by a small dynamo, or by coil and battery system. 
If a dynamo is fitted, the motor is first started 
from the battery. If the dynamo be used with the 
coil, the motor is first started from the battery which 
is automatically cut out, and the dynamo is switched 
on as soon as the motor has reached the required 
speed. This insures the cells lasting for a very long 
time. The rear axle is in two parts, each of which is 
connected with a fore-and-aft drive by bevelled gear- 
ing and differential gear in the usual manner, both 
being enclosed in a gear case. The driving axle is 
not thus subject to any bending stresses, these being 
taken by the tubular shaft. The bearings of the axle 
are of phosphor-bronze, and are of considerable length, 
being carried within the tubular shaft. They are 
automatically lubricated from the differential gear 
case. The bevelled pinion at the end of the fore-and- 
aft driving shaft is not overhung, as is frequently the 
case with cars of this description, but is provided by 
the main bearing. The rear axle is trussed, the whole 
thus forming a very stiff and firm construction. 








STEAM AND ELECTRIC CRANES. 

On page 148 we illustrate two cranes, respectively 
operated by steam and electricity, and constructed by 
the Duisburger Maschinenbau Actien - Gesellschaft, 
formerly Messrs. Bechem and Keetman. 

The revolving steam crane, Fig. 1, has a capacity of 
3 tons. Its jib is adjustable; the radius can be 
varied between 45 ft. and 86.7 ft. The hoisting 
speed is about 100 ft., a complete revolution of 
the loaded crane occupies about three minutes, 
and the crane can travel at the rate of 83 ft. per 
minute; running on a bogie the crane can pass 
over curves of 47 ft. radius. The power is de- 
veloped by a two-cylinder steam engine, with a cy- 
linder diameter of 180 millimetres (7 in.) and a stroke 
of 240 millimetres (9.5 in.), Spur-gearing is applied 
for the three independent motions; the respective 
devices comprise several patented devices of the 
Duisburger Maschinenbau A.-G., late Bechem and 
Keetman. The boiler has a heating surface of 10 
square metres (100 — feet), and steam is generated 
at a pressure of 114 Ib. 

The 50-ton electric crane which we illustrate was con- 
structed for the shipbuilding yards of Messrs. Blohm 
and Voss, at Hamburg, and was erected just a year ago. 
The Duisburger firm has supplied altogether nine cranes 
for these yards, their most striking work of this 
branch being the 150-ton derrick crane which was 
built for the new docks of the yards about six years 
ago. With its adjustable jib, the new crane belongs 





the gear-box, thus leaving the countershaft and 


to a type which is less popular in Germany than in 


, 


There are two hooks, which move 
of one another ; they cannot be worked 
simultaneously. The large ordinary hook can deal 
with loads of 50 tons at a radius of 18.75 metres 
(nearly 62 ft.); the test load for this radius was 
75 tons. At the maximum overhang, corresponding 
to a radius of 29.3 metres (96 ft.), the greatest admis- 
sible load is 50 tons. The smallest radius is 10.75 
metres (35 ft.). When in its highest position, the 
large hook will be 42 metres (138 ft.) above the quay 
rails; when overhanging to the maximum extent this 
height is 30.5 metres (100 ft.). The small hook 
can sweep a circle of 31.5 metres (103 ft.) radius ; 
this hook can take loads of 6 tons only. 

The whole crane turns about a pivot fixed in the 

antry on which it rests. A complete circle can be 
- ee within a minute and a half. During this 
motion the large hook will travel round at a maximum 
speed of 92 metres per minute (300 ft.). The greatest 
load of 50 tons can be raised at the rate of 2.1 metres 
(nearly 7 ft.) per minute ; smaller loads can be hoisted 
at higher speeds. The large hook empty will, for 
instance, rise with a speed of 5 metres (164 ft.) per 
minute. The smaller hook moves at considerably 
higher speeds. The maximum load of 6 tons can be 
raised at the rate of 15 metres, and the unloaded hook 
itself at the double speed of 30 metres (100 ft.) per 
minute. The power is, as usual, derived from three 
independent electric motors which were supplied by 
Messrs. Siemens and Halske, of Charlottenburg, Ber- 
lin. They are all series motors for continuous currents 
of 110 volts. The hoisting is effected by a 50 horse- 
power motor designed for 400 revolutions ; the slewing 
of the crane by a 30 horse-power motor for 610 revo- 
lutions ; and the jib angle is altered by a 35 horse- 
power for 400 revolutions. 

The gantry stands with its four feet on granite 
blocks resting on brickwork. Although the crane is 
well balanced so that no vertical stresses can arise, 
and the horizontal thrusts will be of no consequence, 
the feet are provided each with four foundation 
bolts. The substructure forms a portal which 
allows the dock trains and the smaller steam cranes, 
to which we shall presently refer, to pass underneath 
unobstructed. The clear height is 9 metres (29.5 ft.). 
There are two tracks for these purposes, as our figure 
shows, a normal-gauge track and a steam-crane track. 
Between the quay level and the railed-in fixed plat- 
form of the gantry there is, on the water side, a 
stairway with three intermediate landings, from which 
access can be gained to the ship by means of gang- 
ways atall water levels. This arrangement has proved 
. convenient. 

he cab on the revolving platform contains the 
levers and instruments, and further, attached to an 
inner wall, a scale with pointer, on which the motor 
man reads off the jib angle and the corresponding ad- 
missible load. The roller path on which the whole 
structure turns has a diameter of 7.5 metres, almost 
25 ft. The whole movable portions being balanced, 
the central pin serves practically only as a guide ; it is 
strong enough, however, to prevent trouble in cases 
of accidental overloading. The counterweight is 
placed at the far end of the platform ; between it and 
the cab are the hoisting and slewing motors, and the 
rope drums and their gearings. The movable plat- 
form runs on four pairs of conical rolls, which have 
their bearings in beams underneath the four corners 
of the platform. The roller-path, already men: 
tioned, which was turned in the shipbuilding yards, 
consists of forged steel, this ring being bolted to a 
supporting ring of cast steel. The inside of this ring 
serves as a rack pinion, the teeth being formed by 
steel bolts. The horizontal thrust between the rollers 
and their path is taken up by the rods, which connect 
the eight-roller axles with the central pin. This pin 
has a very strong bearing in the gantry, and above is 
provided with a neck bearing and a foot-step ; the 
electric conductors pass through a longitudinal hole 
bored in the pin, 

The slewing motor stands on the front part of the 
platform, and drives a horizontal wormwheel. The 
shaft extends downwards, and bears a spurwheel 
at its lower end; this wheel gears with a toothed 
wheel, whose shaft is parallel to the just-mentioned 
shaft. Except the bevel wheels, and similar parts, 
which are made in forged steel, all the gear-wheels 
are constructed in cast steel, with machine-cut teeth. 
The conical rollers and their pedestals are also of 
cast steel, which forms the chief material employed. 
The shafts are all of forged steel, and run in gun- 
metal bushes. The lubrication of all the parts, except 
the worms, which run in oil, of course, and the elec- 
tric motors, is effected by grease cups of the Stauffer 


this country. 
inde verze: | 


type. 
Whe two independent hoisting gears for the large 


hook and for the small auxiliary hook are actuated 
by the same electric motor, which is placed near 
the counterweight, and whose horizontal shaft runs 
underneath the two barrels of the large hoisting gear 
and the two smaller barrels of the auxiliary gear. 
The large load is borne by an eight-rope tackle ; two 
of these ropes are attached to the barrels. The two 
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drums have their bearings partly in the iron structure 
and partly in the cast-iron . containing in its lower 
portion the two worms, each provided with a single 
helix, which turn in opposite directions ; the worms 
are keyed to the respective drums, which, therefore, 
likewise turn in opposite directions. There remains a 
small axial clearance b2tween the bearings of the worm- 
shaft, the advantage thu; obtained being that the axial 
thrusts in the two shafts do not produce friction in 
the bearings, but tend to neutralise one another. A 
similar arrangement has b2en adopted for the pair of 
drums of the auxiliary hoisting ge1r of the small hook. 

As already indicated, the worm-shaft of the small 
gear is carried past the worm-box of the large gear- 
ing ; it ends in a friction coupling, whose clutch can 
be shifted longitudinally. The motor-shaft carries 


a brake pulley; also a clutch longitudinally ad-| {. 


justable, next to it a loose toothed wheel provided 
with a clutch, and, rigidly fixed to its end, a third 
clutch. The latter clutch can engage with the 
first-mentioned clutch of the worm-shaft; the two 
remaining clutches can also be coupled, and the 
two adjustable clutches are in positive connection, 
both being shifted together bya hand lever. To start 
the large drum and hoisting gear the clutch next to 
the brake pulley is made to engage with the clutch of 
the toothed wheel. When this clutch is shifted the 
toothed wheel will come to a standstill, and the auxiliary 
hoisting gear will be set in motion. Both worm-gear- 
ings maintain the respective unloaded tackle stationary 
when the drums are not in motion. The load is sus- 
tained electro-magnetically with the aid of a brake- 
strap passed over the brake pulley. 

The worms are forged of best steel in one piece with 
their shafts. The wheels on the barrels are phosphor- 
bronze, and all the teeth are machine cut. ‘The ropes 
are best English plough steel wire, offering a tenfold 
security against breakage in spite of their astonish- 
ingly small diameters. 

The derricking gear comprises two screw spindles 
driven by the third electric motor of 35 horse-power. 
The spindles are made of Siemens-Martin steel. By 
means of spur gearing the power of the motor is trans- 
ferred to a horizontal shaft, carrying two symmetrical 
bevel wheels, engaging with two other bevel wheels 
of equal dimensions, which in their turn rotate the 
two spindles through the intermediary of a spur 
gearing The spindle threads are trapezoidal, the one 

ing right handed, the other left handed. These two 
spindles, therefore, turn in opposite directions, the 
object being to neutralise the torsional moments, as 
the axial thrusts were balanced in the previous in- 
stance. The spindle nuts revolve about a horizontal 
axis. They are made in a bronze of a special composi- 
tion, which experiments prove to be most suitable ; 
the spindles themselves are not exposed to heavy 
stresses. One of the two plates forming the foot- 
step for each of the spindles is made of the same 
bronze, the other of steel. 

The electric motors are fully encased, the casing 
consisting of an upper and a lower half; the commu- 
tator and the brushes are especially accessible through 
lids. The bearings are provided with ring lubricators. 
The power required for the slewing motion is not much 
influenced by the load on the crane. The derricking 
motion depends upon the load, however. Experiments 
made in the yards demonstrate that the normal motor 
torque is exceeded by about 15 per cent. when the jib 
is to be raised under a full load of 50 tons from the 
maximum overhang, corresponding to a radius of 
about 20 metres. As the jib rises the motor does not 
need so much power; and when the jib radius has 
been reduced to 10 metres, .03 of the normal torque 
will suffice. The power further varies very much, of 
course, with the load. We have stated already that 
the full load for which the normal power has been 
calculated can be raised with a speed of 2 metres, 
whilst the empty hook rises with a speed of 5 metres. 
When heavy loads which might reverse the windin 
gear are to be lowered the motor is short-circui 
through a resistance, then running as generator and 
acting as a brake. The various mechanical brakes are 
taken off by means of shunt electro-magnets. The 
switching mechanisms in the cab consist of two con- 
trollers of the street-car type, each fitted with two 
crank levers. 

We may add that Mr. Aug. Reichwald, of Fins- 
bury-pavement House, Finsbury-pavement, E.C., is 
sole agent for the Duisburger Siiickimesinvn- Antios- 
Gesellschaft in Great Britain and Ireland. 








Gotp ReskarcHEes IN Fintanp.—Some thirty odd 
ap ago gold wasdiscovered at Ivalo, in Finland, and 
or some two or three years a number of people gathered 
there in the summer, the ter portion of whom did 
fairly well, but by degrees the gold washing died out, the 

eld frem 1870 to 1899 being calculated at 1,400,000 marks 
Finnish). In the year 1901 gold was, however, found in 
the solid rock, and some serious undertakings have been 
started to investigate the matter, the first find being 
considered very promising. The result of last summer's 
working is, however, not satisfactory, inasmuch as the 
percentage of gold is but small. 


MISCELLANEA. 


THE annual distribution of prizes and certificates will 
be made this evening at the Northern Polytechnic Insti- 
tute, Holloway, by Dr. T. J. Macnamara, M.P. Th 
chair will be taken at 7.30 p.m. by Sir Albert Rollit, M.P. 

The annual meetings of the Institution of Naval Archi- 
tects will be held in the rooms of the Society of Arts, 
John-street, Adelphi, on Wednesday, April 1, and the 
two days following. The Right Hon. the Earl of Glas- 
pow. G.C.M.G., will preside. The annual dinner will be 

eld in the Holborn Restaurant on April 1. 


It is proposed to hold a Royal International Exhibition 
at Athens, to be opened in April next, under the patronage 
of H.R.H. the Crown Princess Sophia of Greece. Messrs. 
Charles Atkins and Nisbet, of 1, Water-lane, Great 
Tower-street, E.C., are the sole commissioners for the 
nited Kingdom, and will supply intending exhibitors 
with full particulars on application. 


The eleventh International Congress of Hygiene and 
Demography will be held in Brussels from September 2 
to 8. 1903, under the patronage of H.M. the King of the 
Belgians. The Secretary-General of the Congress is 
Professor Dr. F. Putzeys. All information and pro- 
— can be obtained from Dr. Paul F. Moline, 42, 

alton-street, Chelsea, S.W., the hon. secretary of the 
British Committee. 


On Friday evening, January 23, the first annual dinner 
of the Graduates’ Association of the Institution of Mecha- 
nical Engineers was held at the Trocadero, Piccadilly- 
circus, at 7.30 p.m, Mr. W. H. Maw, President of the 
Institution, occupied the chair, and Mr. Henry Davey, 
Member of Council, was also present. Mr. Worthington, 
secretary of the Institution, was absent owing to indis- 
position. A large gathering of graduates and their friends 
sat down to dinner, and the proceedings were in every 
way a success. 


Numerous experiments, so far unsuccessful, have been 
made with a view to discovering some method of reducin 
the noise due to the trains on the Berlin Electric Elevat 

ilway. In one case a length of 100 metres was laid 
with a layer of felt between the rails and the sleepers, but 
the reduction of the noise thereby was insignificant. In 
another case hollow iron Bo go filled with sand were tried. 
This method had, on a small scale, given good results, but 
in actual practice on the elevated railway proved of little 
use. In other cases the substitution of longitudinal for 
cross sleepers has been tried, as has the introduction 
of a lead tie-plate between the rail and the sleepers. Still 
another plan under test is the filling in of the car wheels 
with wood. The problem is, however, still unsolved. 


The North-Eastern Railway Company has for some 
time past been showing a most praiseworthy attitude on 
the matter of the improved working of its line. The 
economies to be gained by the use of large mineral wagons 
have long been recognised ; but whilst most other British 
railway companies have spent their energies in regretting 
their inability to use them, the North-Eastern manage- 
ment have boldly tackled the problem, and have ordered 
a very large number of high-capacity wagons from the 
Leeds Forge Company. A train made up of these wagons 
left Armley for Newcastle on Saturday last. It consisted of 
25 wagons, each capable of holding 40 tons of coal. The 
train was 975 ft. long over all, and could carry 1000 tons 
of coal, whilst the tare weight of the train was 400 tons 
only, At least 100 wagons of the old type would be 
needed to carry the same amount of coal. These would 
have an ageregate tare weight of at least 625 tons, and 
the total length of the wagons, end to end, would be 
1900 ft. One of the wagons in question was illustrated on 

811 of our last volume. ey are of the self-empty- 
ing type, and can be discharged from either side. 


Gas and oil engine makers long since abandoned the 
plan of giving a nominal horse-power rating to their 
engines. Steam-engine builders have found the change 
more difficult, and we still find steam engines rated 
as of 10 or 12 horse-power which in actual working 
are capable of giving somewhere between 40 and 50 
horse-power on the brake. Petrol motor manufac- 
turers, and particularly the makers of motor cycles, are, 
we regret to observe, adopting the practice of 
the steam -engine builders, and fit their machines 
with engines rated at a nominal horse-power. Unlike 
the steam-engine builders, however, this rating is gene- 
rally far in excess of what the motor is really capable of 
yielding, save, perhaps, at speeds of 40 miles an hour or 
so. Thus, at a speed of 20 miles an hour, the engine 
of a motor bicycle will make, perhaps, 1500 revolu- 
tions per minute. The compression a a the 
mean pressure is also low, so that in all probability the 
actual indica‘ed horse-power of an engine with even 
a 3-in. by 3-in. cylinder does not exceed about 14 in- 
dicated horse-power, or perhaps 14 horse-power effective. 
Actually, however, such an engine is rated at more than 
twice this latter — Up steep hills, where the greatest 

wer is needed, the tit falls off, and the power is re- 
} er a corresponding degree. 

It is proposed to form a society of electro-chemists and 
metallurgists, and a meeting of those interested is called 
for Wednesday, February 4, at the rooms of the Faraday 
Club, St. Ermin’s Hotel, 8.W., at 5 p.m., when the new 
association will be formally inaugurated by the election 
of a president, vice-presidents, council, and secretary. 
Mr. J. W. Swan has been nominated for president, and 
amongst those nominated for the vice-presidencies we 
note the names of Sir Oliver Lodge, Dr. Ludwig 
Mond, Lord mor Mr. A. Siemens, and Mr. 
J. Swinburne. r. F. 8. Spiers, of 82, Victoria- 
street, is the honora to the provisional 





secretary 
committee. It may be ho that the formation of this 





new society will reawaken the interest of British manu- 
facturers in the commercial importance of -electro- 
chemistry.. Though we believe that electro-metal- 
lurgy was first developed here as an industry, it 


e|has been much neglected amongst us of late years, 


and in those few cases in which new departures 
have been ‘inaugurated, the results have, for one 
reason or another, been far from satisfactory, since 
when the process itself was it got into the hands of 
financiers more interested in working Ry the prices of 
shares than in overcoming the practical difficulties in 
operation which mark the infancy of all new departures. 
In many other cases the patentee has been wanting in 
scientific knowledge and training; and his firancial 
backers, with their innate distrust of the pure scientist, 
have neglected to see the defect made good by engaging a 
competent assistant trained in methods of research. 


Some interesting particulars as to the present fire 

me sag of Chicago are given in a paper by Mr. W. H. 

usham, read before the Western Society of Engineers. 
It is interesting to note that three self-propelled 
steam fire engines were purchased by the city in 1874, 
but proved unsatisfactory, since, as the boilers were 
always kept under steam, leaks were common. The 
annual cost of the brigade per head of population is now 
about 3s. 3d.; while twenty years ago it was about 
double this amount. The brigade has eighty-seven 
steam fire engines in service and ten in reserve, and in 
addition there are 24 chemical fire engines in service and 
three in reserve. It also has five fire boats and two 
water towers. The hose wagons, carriages, and carts 
number 115, and 481 horses are employed. The total 
length of hose provided is 202,695 ft., most of which is of 
canvas. The total staff numbers 1179 men, includ- 
ing clerks and store-keepers. The whole service is 
under the control of a fire marshal, who has three 
assistants, under whom come one fire inspector, 
17 chiefs of battalion, one machinery superinten- 
dent, one horse superintendent, 116 captains, 125 
lieutenants, 100 engineers, and 93 assistant engineers. 
There are also 670 pipemen, truckmen, and drivers. 
Applicants for entry into the brigade have to be not less 
than 5 ft.7 in. in height, and must have a chest measure- 
ment and a weight which is ter the ter the height 
of the man. Thus a man 6 ft. 7 in. < will be accepted 
if weighing between 140 lb. and 180 1b., and if he hasa 
chest measurement of 34 in., but a man 6 ft. 4 in. high 
must have a chest measurement of at least 41 in., and 
weigh between 185 lb. and 235 lb. Before being finall 
— as a permanent member of the force eac 
candidate has to pass a six months’ probation. The 
whole city is divided into seventeen battalion districts, 
which are grouped in three divisions, each under the con- 
trol of an assistant fire marshal. The chief fire marshal 
is responsible for the organisation, government, and dis- 
cipline of the corps. At fires the brigade have very wide 
powers. If thought necessary to check the progress 
of a fire, they may wreck or remove buildings and 
can also compel ordinary citizens to help them at 
need. The principal duty of the fire inspector is to 
inquire into cases of suspected incendiaries, and his 
authority extends to the examination of witnesses on 
oath. The first fire captain arriving at a fire takes com- 
mand over all other engines which may arrive later, un- 
less relieved by a superior officer. To facilitate the early 
detection of fires, watch-towers are provided, where 
watches are kept during the night. —— fire- 
alarm boxesare fitted throughout the city, and a call from 
these in a business quarter is responded to by at least five 
engine companies, two truck companies, two chemical 
companies, and also by a fire-boat and hose tender if 
along the river. In aseriousconflagration thirty-five engine 
companies can be concentrated at the fire in about twenty 
minutes. Districts left unprotected by these calls are 
provided for by the transfer of engine and truck com- 
panies from ober districts whence they may be spared. 
An engine company in a business district consists of a 
captain, a lieutenant, assistant engineer, six pipemen, 
and two drivers. The engines used have a rated capacity 
of 7200 to 8800 imperial gallons per minute. The latest 
engines have pumps of 5 in. in diameter by 10 in. stroke. 








Tur Royat Navy List.—A new feature is added to 
the current quarterly issue of the Royal Navy List, 
issued by Messrs. Witherby and Co., 326, High Holborn, 
London, W.C., in the form of a brief review of the events 
connected with the Navy during the three months, and 
this is to be continued in each issue. The article in the 
number before us deals with the design of the Duke of 
Edinburgh class of cruisers (see ENGINEERING, vol. lxxiv., 
page 643), with the Cunard Company agreement, the 

enezuela blockade, and the new regulations regarding 
the entry, training, and a of naval officers. 
With this, and the records of distinguished service, 
peculiar to this publication, this quarterly is a specially 
serviceable reference book. 





a 

Mr. W. G. Turnbull, of 144, St. Vincent-street, lasgo 
as their agent for Scotland.—Mr. Robert Hammond, of 
64, Victoria-street, Westminster, announces that he has 
admitted into partnership his son, Mr. Robert Whitehead 
Hammond, . M. Inst. O.E., A.M.I.E.E., and that 
he has given an interest in his business to Mr. John 
May, Assoc. M. Inst. C.E., M.I.E.E., and to Mr. G. W. 
Spencer Hawes, M.I.E.E., who have been his chief 
assistants for many years. His business will in future be 
carried on under the style of Robert Hammond and Son. 
—Messrs. Fullerton, Hodgart, and Barclay, engineers, 
Vulcan Engineering Works, ewan inform us that they 
have appointed Mr. P. J. Mitchell, 52, Queen Victoria- 
street, their representative for England and Wales, 


PrRsonaL.—The Power-Gas Corporation has nted 
Ws 
i 
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STEAM AND ELECTRIC CRANES. 
CONSTRUCTED BY MESSRS. BECHEM AND KEETMAN, DUISBURGER MASCHINENBAU ACTIEN-GESELLSCHAFT. 
(For Description, see Page 146.) 
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Fig. 1. 3-Ton Porrasie Steam CRANE. 


























Fie, 2. 50-Ton Exectric Porta, CraNE aT THE Works or Messrs. BLOHM AND Voss, HamBure, 
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THE RUSSIAN FIRST-CLASS PROG? 
DESIGNED AND CONSTRUCTED BY THE STETTINER May 
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We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. O. R. 
JOHNSON, at the offices of this journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States: Mr. W. H. Winky, 43, East 19th-street, New York, 
and Mr. H. V. Homes, 1257-1258, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are : 
For thin (foreign) paper edition, 1/. 16s. Od. ; for thick (ordinary) 
paper edition, 2/. 0s. 6d.; or, if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 

NOTICE TO AMERICAN ADVERTISERS. 

American firms desirous of advertising in ENGINEERING are 
requested to apply to Mr. H. V. Houmes, 1257-1258, Monadnock 
cael Chicago, oA whom all particulars and prices can be ob- 

ned. 








ADVERTISEMENTS. 

The charge for advertisements is three shi for the first 
four lines or under, and eightpence for each additional line. The 
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CRITICISM ON WARSHIP DESIGN. 

THE question of warship design is one in which 
the people of ‘‘this sea-girt isle” are interested by 
necessity. The Navy is so vital to our continuance 
as a nation that anything put forward with an air 


2 | of authority—and print always seems to give autho- 


rity—is likely to be eagerly read. It does not, 
however, need ‘‘the dignity of print” to give 
weight to whatever the late Director of Naval Con- 
struction may write, and the articles recently con- 





tributed to the Times by Sir William White will be 
considered with interest by all who follow naval 
questions. Whatever opinion may be held as to the 
need of these contributions, there is no question as 
to the satisfaction they will afford in one direction. 
Everyone will be delighted to see Sir William in 
war-paint again. It + was through devotion to his 
public duties that he was physically unable to con- 


s® | tinue the work he had so brilliantly carried on since 


he assumed his onerous position at ‘the Admiralty. 
His clearly-reasoned letters, with their logical array 


23 | of facts, are evidence that a vigorous mind has not 


lost its grasp, even if the power of long and con- 
tinuous application, whichso eminently distinguished 
him, is not what it once was. Very few people 
realise what it is to be the head of the construction 
or the engineering departments at the Admiralty. 
It is not the professional work—the designing of 
ships or planning machinery—that constitutes the 
burden. To those men of real enthusiasm, whom 
the country has always secured for leading posi- 
tions, these scientific and technical problems are a 
pleasure and not a toil. But it is the worry of 
official routine, anxiety as to policy where no 
policy should be needed, the interference of many 
authorities, and responsibility for details of work 
which itis impossible to oversee—these are the 
things that break down the strong man, and the 
late Director of Naval Construction was among the 
strongest. There was, however, one point in which 
Sir William White was not strong, at least in 
which he was very vulnerable; and it was the 
weakness of the man whose ‘heart is in his 
work. He was extremely sensitive to strictures 
on his designs. Any gadfly critic of Parliament 
or the Press could sting him sorely. The com- 
ments of men entirely without technical training, 
and often without conscience—with hardly more 
knowledge of ship design than that 18 knots is 
less than 20, or a 6-in. gun is heavier than a four- 
point-seven—the comments of persons of this class 
often caused Sir William White the gravest anxiety ; 
whilst every one else whose opinion was worth any- 
thing recognised in them nothing more than 
symptoms of a disease, old as vanity, the caccethes 
scribendi, or scribbler’s itch. 

Naturally all critics of warship construction are 
not of the same kind, and we would be the last to 
advocate that the designs of the vessels of the 
Royal Navy should not be subject to’ criticism. 
But the critic should play fair; he should observe 
the rules of the game. To imply that the Director 
of Naval Construction is professionally incompetent 
because a British cruiser is half a knot slower and 
has a gun or two less than a foreign vessel of corres- 
ponding dimensions, is not playing fair. Such 
matters may tickle the palate of the uninstructed 
public when dished up with a frothy garniture of 
fine writing and sauce piquante of personal invec- 
tive. If the critic could say that in all other re- 
spects the two ships were equal, then his strictures 
on the design might be warranted. But few— 
in fact, hardly any—have the knowledge that would 
warrant such a statement. In the case of armour, 
for instance, it is usual to give the maximum thick- 
ness ; but even if the protected area can be ascer- 
tained, the mean thickness for any given ship is 
known to very few—certainly very few outside the 
staff who designed the vessel. Gun-power is even 
a more complicated matter. As Sir William White 
points out in his articles, one gun may be in a 
turret, whilst another, to which it is compared, 
may only be protected by a comparatively light 
shield. The supply of ammunition is another im- 
portant point about which little is generally said, 
doubtless because less is generally known. It is 
a detail naval authorities like to keep from the 
knowledge of their possible foes. There is, more- 
over, one other consideration in respect to arma- 
ment which one never hears about in these con- 
troversies—that is, the complements needed to serve 
the guns. It is no good crowding weapons into ships 
if there are not to be enough men to work them 
in the hour of battle. When that hour arrives 
there will be occupation for all hands, even before 
casualties, whilst later it may be lack of men rather 
than want of guns that will be the difficulty ; there- 
fore, though a gun’s crew does not weigh as much 
as a gun, it should be considered. In the old 
days it was generally the ship that lost fewest men 
that won the fight. The French fired at spars and 
rigging, the English and Dutch fired at each other; 
and that, it is said, was why the Dutch were so diffi- 
cult to beat. Now, in spite of armour, itis held by 
some naval tacticians of the present day that the 
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old conditions will still prevail. If that is so, an 
additional gun should have an additional gun’s crew, 
and what that means in the shape of weight and 
space only those who provide for these things can 
appreciate—those who do not appear to think a 
man walks on board in a state of nature, lives on 
air, and sleeps overboard, like the fishes. 

One could go on indefinitely putting in things the 
naval critic—‘‘ expert ” he likes to be called—leaves 
out. There is the propelling machinery, which 
counts for speed. Is the speed taken on a four 
hours’ run or an eight hours’ run? Are the 
boilers worked with forced draught or natural 
draught ? What is their efficiency? for it is 
possible to make a small, light boiler evaporate 
as much water as a bigger one if half the coal goes 
up the chimney. Radius of action or coal supply 
is a thing now too often talked about to be safely 
left out of the magazine article; although the figures 
when given are too often hypothetical and err on 
the generous side. Scantling is a matter hardly 
ever touched upon; indeed, it is doubtful whether 
it comes within many critics’ mental horizon. 
Although there are limits below which it is impos- 
sible, or, rather, dangerous, to go, every warship 
designer likes to get as near those limits as he can, 
and sometimes this desire has led to disastrous 
results, as past experience has shown; whilst 
possibly some vessels which have never been 
suspected are perilously near the danger point. 
A few years ago a war vessel, built for a foreign 
Government, was referred to—and very rightly 
referred to—as a triumph of naval design. It 
was heavily gunned, and the speed also was high, 
so that comparisons unfavourable to similar vessels 
of the Royal Navy were freely drawn. It was, 
however, not stated by the critics that the designer, 
in order to get in larger boilers, had left out 
the double bottom throughout the boiler space. 
This policy was deliberately adopted in order to 
obtain in excess qualities that it would not other- 
wise have been possible to secure so fully. It was an 
example of the compromise that must be a feature 
in every warship. The naval authorities of the 
country owning the vessel preferred to run the 
risk of loss through grounding, or striking a rock— 
as the Apollo did, and was saved solely by her 
double bottom—rather than sacrifice speed. In 
this case, however, it was thought there was a 
prospect of war before a very distant date. No 
doubt, if ships were constructed solely with a view 
to fight within a short period after completion, 
designs would be largely modified in many respects. 

Although undue depreciation of vessels of our 
Fleet is extremely mischievous, fair comment 
and criticism of design is not only healthy, but 
helpful to the naval constructor. Sir William 
White says in his first article :—‘‘It is essential 
that criticisin or suggestion, to be useful, should be 
based on a full knowledge and careful analysis of 
facts.” So far as careful analysis is concerned, he 
has reason for his demand ; but if there is to be no 
criticism without full knowledge, there can be no 
criticism at all, because only those whose mouths are 
closed would be ina position to criticise. It may be 
that a design is so conspicuously lacking in some 
essential element—gun-power, for instance—that the 
careful analysis cannot discover any possible com- 
pensation in other directions. If the Board of Ad- 
miralty and its expert advisers, naval and technical, 
were infallible—that is to say, if they were super- 
human—then, of course, criticism would be super- 
fluous. But, as a matter of fact, in the adjust- 
ment of the ‘‘compromise” there are so many 
alternatives that it is hardly possible an exact 
balance of qualities can be always reached. Sir 
William White tells us once again in his articles 
how His Majesty’s ‘‘ compromises ” are summoned 
into existence. The Navy Estimates say, of each 
vessel, ‘‘ designed by Sir William White,” or who- 
ever the Director of Naval Construction may be. 
But we know that it is practically naval officers 
who dictate the offensive and defensive elements of 
design. The constructive and engineering branches 
are two divisions in the department of the Con- 
troller of the Navy, and it is therefore an execu- 
tive naval officer or rear-admiral who is the chief of 
the Director of Naval Construction, and also of the 
Engineer-in-Chief. The Controller is now, although 
it was not always so, a member of the Board, on 
which sit other admirals or sea lords. Opinions of 
other naval officers are at command, and the Board 
—which does not include a naval architect or an 
engineer—settles the design. Of course, in tech- 


nical details the knowledge of the technical officials 





is at the disposal of the Board ; but so far as adjust- | many of our ships got hollow lines ?” 
ing the compromise of the offensive and defensive | 
elements of design are concerned, the naval officers | 


consider themselves the best judges. 

This is but natural. Officers on foreign stations 
and the officers who are naval attachés abroad know 
best what rival countries are doing ; and beyond 
this the man whose profession it is to study 
strategy and tactics—those who will command ships 
if it ever comes to hard blows, those who have to 
live on ships and navigate them in distant seas— 
are the men best able to say how gun-power, 
armour, speed, and coal-endurance should be pro- 
— All that is very true and quite logical, 
put there are further considerations. The Naval 
Lords, unlike the professional officers, are at the 
Admiralty only for a time. The Controller has not 
a long tenure of office. He has a great deal to learn 
when he comes, and his views may be very diffe- 
rent to those of his predecessor. The same applies 
more or less to other Naval Lords. Under these 
circumstances, there may be considerable diversity 
of opinion, as was shown in the case of the designs 
of the Royal Sovereign and her sister vessels, when 
the fixed opinion of one admiral led to the Hood 
being of different design to the other battleships. 
Sometimes it may happen that an idée fixe will so 
dominate a man—gallant admirals are by no means 
always exempt—that he will sacrifice other con- 
siderations too largely to his pet subject. If such 
aman is on the Board of Admiralty, and is gifted 
with that quality which is sometimes called firm- 
ness, and at others obstinacy, then the ‘‘com- 

romise”’ is in some danger of being ill balanced. 

ome naval officers believe in the winning of naval 
battles by overwhelming gun-fire ; others, may be, 
put greater trust in armour; some ask for speed, 
others for manceuvring powers ; but, whatever view 
is taken, firmness and aptitude for debate are often 
two potent factors in deciding the issue. 

The experienced Director of Naval Construction, 
who has known many admirals, looks on and 
advises ; to the Board collectively and officially, or 
to its members individually and, to some extent, 
privately. His influence is doubtless considerable, 
especially if he himself has something of that gift 
of firmness, which, however, must be tempered by 
tact ; for in dealing with military features he is 
venturing on rather thin ice. It is on account of 
these considerations that outside cr‘ticism of design 
is, as we have said, helpful to the naval constructor, 
for the anticipation of a magazine article, even from 
one who does not know all the facts, may curb a 
naval hobby that otherwise might be too freely 
exercised. Sir William White exclaims against 
‘* attempts to ‘cram a quart into a pint-pot.’” No 
doubt he speaks feelingly. We imagine that expres- 
sion must fairly well describe the task a Director of 
Naval Construction is occasionally set in trying to 
include in one design all the features demanded by 
the various authorities. Amidst the conflict of 
interests he may sometimes long to unburden his 
soul by an appeal to Ceesar. 

We do not propose to follow Sir William White 
in detail through fis three admirable and interest- 
ing contributions to the Times. To do so would be 
to paraphrase his articles, and one could hardly do 
that without lessening their merit. It is needless 
to say that he makes a most efficient defence (if 
defence it can be called), adopting the most effective 
form of protection by developing, in his turn, a 
vigorous attack—a principle he doubtless learnt to 
appreciate during the many years he has considered 
the value of gun-fire as a means of defence. There 
ig one point, however, we wish he had taken up. It 
istset forth by Admiral C. C. Penrose FitzGerald in 
his letter to the Times of January 22. This deals 
with a subject essentially the naval constructor’s 
own. The gallant admiral and Sir William have 
splintered more than one lance on former occa- 
sions, and each has found in the other .a worthy 
antagonist. Moreover, Admiral FitzGerald has 
not only, as a naval officer, handled ships 
at sea, but he is an accomplished boat - sailer. 
Though there is a vast difference between a sailing 
vessel and a battleship or cruiser, yet a man can- 
not fairly call himself a yachtsman until he has 
learnt a good deal about the shape of craft and 
the laws of fluid resistance. Probably, therefore, 
the designer of nearly the whole existing British 
Fleet will take occasion to reply to this new criti- 
cism, which, we think, is an example of what such 
criticism should be. Admiral FitzGerald hints 
that the lines of the ships of the Royal Navy are 
too hollow forward. Why,” he says, ‘* have so 





**Ts there,” 
he adds, ‘‘any connection between these hollow 
lines and the alleged inability of our Admiralty- 
built ships to carry the same weights on similar 
dimensions as those carried by foreign - built 
ships, or ships designed by private firms in this 
country ?” 

The question is a perfectly fair one, coming from 
a naval officer, and we have no doubt Sir William 
White can give a satisfactory answer if he is 
minded to do so. In the Admiralty tank at 
Haslac he had, during his career, an opportunity 
of testing all problems of resistance, displacement, 
stability, and other technical qualities of the 
models he produced. Moreover, in Mr. Froude— 
the distinguished son of the most gifted experi- 
mentalist in this field, and one for whom Sir 
William White has over and over again expressed 
his admiration—Sir William White had a colleague 
of the highest ability. One cannot doubt that 
alternative models were tried before decisions 
were made: that theory was fortified by experi- 
ments. And though conditions at sea in bad 
weather cannot be reproduced in a tank, yet Sir 
William White and Mr. Froude, working hand 
in hand, would be likely to forget nothing, and 
leave no material influences out of account ; especi- 
ally as Mr. Froude also is not without sea experi- 
ence. 








THE PANAMA CANAL. 

Mr. Joun Hay, the United States Secretary of 
State, and the Colombian Chargé d’Affaires at 
Washington, have appended their signatures to a 
Convention between their respective countries 
having reference to the long-projected Trans- 
Isthmian Canal. Although the terms of the docu- 
ment have not yet been officially disclosed, there 
exists not the least mystery as to their scope and 
purport. It is possible that, as the result of 
amendments adopted by the United States Senate 
or the Colombian Congress—to each of which the 
Treaty must be submitted for ratification—certain 
of the provisions may be altered, or fail to pass 
into law. These changes, however, are unlikely 
to affect in material degree the cardinal prin- 
ciple of the compact—namely, that the Central 
American Republic agrees to barter to the 
United States the right to complete, own, and 
exclusively control the enterprises at present 
vested in the New Panama Canal Company. 
There will, in all probability, be some delay in the 
final settlement of the matter, consequent upon the 
fact that the Colombian Congress, which has to be 
re-elected, cannot be convened before the month of 
March. Little difficulty, however, need be antici- 
pated as a result of the circumstance that the offer 
of the Canal- Company to cede its rights is only 
available until March 4, for the board of directors, 
already assured of the sanction of the shareholders, 
will certainly accord such extension of the option as 
may be necessary. Despite the many obstacles yet 
to be encountered, there is abundant justification 
for the view that before another decade has passed 
the Atlantic and Pacific Oceans will be united by a 
navigable and much-frequented ship canal. 

It is impossible to over-estimate the importance 
of the work to which the Government and people 
of the United States have voluntarily devoted 
themselves. That they will derive great advan- 
tages from the canal, when constructed, cannot for 
a moment be questioned. As a highway for the 
commerce between the eastern and western sea- 
boards of the Republic ; as a means of strengthen- 
ing the national unity ; and as an incentive to in- 
creased production throughout the country ; the 
canal will rapidly justify its existence. Of its 
effects upon the political development of the union ; 
the ever-pressing question of the future mastery 
of the Pacific ; and the extension of American in- 
fluence and commerce in the Orient ; history will 
undoubtedly have much to tell. To Britain and 
the maritime countries of Western Europe 
the completion of the canal will be fraught 
with significance. If they prepare for it, and 
the revolutions in routes and methods which 
may immediately follow, they may —. 
to a large degree in the commercial benefits to 
be derived from American enterprise and fore- 
sight. If, on the other hand, they persist in 
regarding the new development as comparatively 
unimportant to themselves, they may very early rue 
the consequences. ; 

Considered from an engineering standpoint, the 
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construction of the Panama Canal is the greatest | bottoms. Directly Spithead was passed the engines 


work of the kind undertaken by any government 
of modern times. Irrespective of the sum or sums 
to be paid to Colombia, and the 8,247,000/. to be 
handed to the New Panama Canal Company for all 
its rights and property, the total estimated cost of 
completing De Lesseps’ hitherto ill-starred enter- 
prise, with increased depth and width sufficient to 
accommodate vessels of the largest dimensions, is 
no less than 29,718,000/. The total amount of 
excavation still required, exceeds 95,000,000 cubic 
yards, of which 43,250,000 cubic yards are con- 
centrated in the famous Emperador-Culebra cut- 
ting.. It is a happy circumstance for the Ameri- 
can Government and engineers that they will suc- 
ceed to this remarkable inheritance with all the 
knowledge acquired for them during the régime of 
the present company. The practical solution of 
many interesting physical and technical problems 
is involved in the completion of the enterprise, 
but the work will be immensely lightened by 
the painstaking investigations, and collection 
and study of data, which have characterised 
recent operations on the isthmus. Time has 
shown that only through the power and re- 
sources of a modern State can the hopes of many 
generations be realised. It is to the United States 
that the world now looks to remove the barrier 
between the Atlantic and Pacific Oceans, and open 
that magnificent maritime passage, the importance 
of which so strongly appealed to the strenuous 
spirits of the early sixteenth century. The work 
of those pioneers has resulted in the creation and 
consolidation of a great nation, and it cannot be 
doubted that the Panama Canal is destined to be a 
standing monument to its already oft-proved con- 
structive abilities. 








THE VOYAGE OF H.M.S. “GOOD HOPE.” 

THE recent voyage of H.M.S. Good Hope from 
England to Cape Colony has been watched with 
great interest, an interest partly due to the honour 
thus paid Mr. Chamberlain in having, in deference 
to the wishes of His Majesty King Edward, a special 
man-of-war set apart for his voyage, but largely 
also—and especially in naval and engineering 
circles—to the great curiosity as to what would 
be the behaviour of a brand new ship fitted 
with new and (except on contractor’s trials) un- 
tried machinery, with Belleville boilers, and, above 
all, with an engine-room staff nearly the whole of 
whom were absolutely strange to the ship, and very 
many of whom were young and inexperienced arti- 
ficers and stokers. 

Let us glance for a moment at the composition of 
this engine-room complement, and compare it with 
the staff that carried out the contractor’s trials. The 
facts are given in the following Table :— 


Commission Complement. Contractor’s Trials. 


1 fleet engineer 2 chief engineers 
2 engineers 3 chief engine-room artificers 
4 assistant engineers 16 engine-room artificers 
2 artificer engineers 32 chief stokers 
8 chief engine-room artificers 48 leading stokers 
20 engine-room artificers 250 stokers 
10 chief stokers 47 contractor’s engineers 
23 leading stokers, first class 24 apprentices (fitters) 
10 leading stokers, second class 4 boilermakers 
211 stokers, and stokers, second 4 apprentices (boilermakcrs) 
class 4 labourers 
4 foremen 


236 438 

On the day of sailing the commission complement 
was increased by the loan of six young and inex- 
sages engine-room artificers, who were ‘‘ lent” 
or training, bringing the total available engine- 
room staff up to 292, as against 438 employed on 
the ship’s trials, a difference in numbers alone of 
146. But it must be remembered that the naval 
ratings engaged on the trials were mostly experi- 
enced, and that the contractor's men were all 
acquainted with, and employed on, the building 
and erecting of the machinery and boilers; and, 
further, that many were experienced sea-going en- 
gineers, holding certificates as such. The task 
then set the ship’s staff of working the ship out 
to Durban at a speed of 17 knots (which was the 
speed ordered), stopping only at Suez and Zanzibar 
for coal, was by no means a light one. 

The start was made from Portsmouth on the 
afternoon of November 25, when 27 of the 43 
boilers fitted were lighted up; and in view of possible 
trouble arising with the evaporators, in addition to 
150 tons of fresh water carried in the reserve feed 
tanks, a further supply of 279 tons was taken in 
at Portsmouth and carried between the double 





were worked up to 85 revolutions, corresponding to 
a speed of slightly over 17 knots. A few nickel rings 
at generator joints of the boilers gave a little trouble 
at first by leaking ; as these gave out the boilers 
were promptly shut off, the elements lifted, new 
nickel rings put in, and the boiler relighted and 
connected to the engines. 

‘: Dirty” weather was experienced next day in 
the Bay of Biscay, with a moderately heavy sea, 
causing the ship to knock about a good deal and 
take a lot of water on board, while the propelling 
engines raced at times. Many of the officers and 
ship’s company were sea-sick, the stokers in the 
boiler-rooms being at times practically of no 
use on this account. The engines had to be 
eased down two or three times during the day in 
order to secure a lower boom and one of the sea- 
boats, both in danger of being swept away by the 
sea. On the second day out (November 27) the 
weather improved somewhat, and at 1 P.M. the 
revolutions were increased to 88, so as to give a 
speed of about 18 knots. 

Next day (November 28) a routine was com- 
menced and continued throughout the voyage of 
lighting up a fresh group of boilers and letting a 
corresponding number die out in order not only to 
keep the boilers alight in proximity to the coal, 
but at the same time to have a staff of daymen 
employed in making good minor defects which 
arose in boilers that had been steamed, sweeping 
tubes, &c., so as to prepare these boilers for again 
lighting up. This was found to answer very well, 
and it seemed likely that with assistance from the 
deck hands, which was being given, the ship could 
have been steamed continuously at this speed of 
about 18 knots. 

Everything continued to go well with the machi- 
nery and boilers till Sunday, November 30, when 
the ship was nearing Malta ; the starboard inter- 
mediate cylinder crankhead brasses then showed 
signs of heating and of slackness, the latter, no 
doubt, being due to the bad weather through 
which the ship had come, causing her to knock 
about somewhat and the engines to race. At 8 p.m. 
(off Malta) it was decided to stop the starboard 
engine and examine the brasses, continuing with 
the port engine alone. This was done, and on 
opening out the crankhead it was seen that the 
metal had run and the crankpin had been somewhat 
roughened up and scored ; the spare brasses were 
therefore requisitioned and fitted, and the crank- 
pin smooth filed and rubbed over with an oil stone, 
the work being carried out and the engine re- 
started in a little over 30 hours—no mean perform- 
ance when it is considered that the crankpin is 
24 in. in diameter by 30 in. long, and that the 
brasses weigh between 5 cwt. and 6 cwt.; all 
manipulation of them requiring blocks and tackle. 

On December 2 and 3 each engine was stopped 
alternately for a short period to make slight re- 
adjustment of crank or crosshead brasses, as they 
began to wear, and at noon on the 3rd the revolu- 
tions were reduced to 55 (11 knots) so as to enter 
Port Said at daylight next morning, which was 
done. 

A Table showing particulars of the run from 
Portsmouth till the engine speed was reduced is 
given herewith :— 


From Portsmouth to Port Said. 
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* Starboard engine stopped at 8 p.m. preceding night. Port 
engine only afterwards. 

t Port engine only at work. 

t Starboard engine stopped 1 hour 50 minutes. Port engine 
stopped 50 minutes. 


The ship entered the Suez Canal about noon on 


December 3, and reached Suez, making fast to a 
buoy between 9 and 10 o’clock on the morning of 
December 5, where coaling work was at once com- 
menced on deck, and 2000 tons shipped by 8 o’clock 
next evening: Down below opportunity was taken 
to examine and refit both intermediate-pressure 
crankheads, adjust crossheads, and examine cylin- 
ders, air pumps, and other parts of the machinery 
as far as possible, it being decided to keep the 
ship at Suez till daylight on December 8, to enable 
this to be done, thus giving about 68 hours for 
overhaul after a run of more than 3100 miles. 

At 6.30 a.m. on Monday, December 8, the ship 
sailed for Zanzibar, distant another 3000 miles, 
and without any other port of call en route. 
Twenty-eight boilers were alight, and the engines 
worked up to 17-knot speed during the forenoon, 
everything going most satisfactorily ; the bearing 
that had previously given trouble showed no signs 
whatever of heating, and worked smoothly. 

The heat of the Red Sea soon made itself felt in 
the stokeholds, though the temperature on deck 
was not excessive, averaging, as it did, only about 
84 deg. in the shade; still, in spite of wind-sails 
to carry air below (the ship has no cowls) and the 
stokehold fan engines being at work, the stokers 
found the work very arduous, but stuck well to it 
and kept up the revolutions. 

About noon on the 11th H.M.S. Perseus was 
met in the Red Sea, near Aden, and communicated 
with, the engines being stopped for about an hour 
or so, afterwards proceeding at 85 revolutions, as 
before. 

Things continued to go excellently till Saturday 
evening, December 13, when, unluckily, a bilge 
suction in the starboard engine-room choked, 
which caused the crank-pits on that side to be 
flushed with water. This water washed the oil out 
of the starboard intermediate-pressure crankhead 
brasses, causing them in a few moments to heat 
up, and the engine had to be eased to cool the 
brasses and crank-pin down again. This only 
took a short time; but, unfortunately, the heating 
caused the metal to spread a bit and wipe over 
the oil-ways, so that the bearing required very 
careful watching and plenty of lubrication. The 
ship duly arrived off Mombasa at daylight on 
the 15th, and trans-shipped Mr. and Mrs. Cham- 
berlain and staff to H.M.S. Forte, whence they 
proceeded up the Uganda Railway, whilst the 
Good Hope continued her voyage to Zanzibar, 
where she duly arrived at six o’clock the same 
evening, the starboard engine being run between 
Mombasa and Zanzibar at 75, and the port at 85, 
revolutions, giving an average speed of about 16 
knots. 

The net steaming time for the distance logged of 
2849 miles between Suez and Zanzibar was 170.5 
hours, which works out to an average speed of 
16.7 knots. Particulars of this part of the passage 
are tabulated :— 


From Suez to Zanzibar. 
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Note.—Time altered daily. Total number of hours making good 
distance = 170.5. 
Information having been received at Mombasa 
from Natal that it was the desire of the people 
there that Mr. Chamberlain, instead of arriv- 
ing on December 22 and immediately before 
Christmas, should reach Durban by daylight on 
the 26th, a stay of 6 days was made at Zanzibar 
—viz., from the evening of Monday the 15th to 
Sunday, December 21, during which period the 
~ was again coaled, 1880 tons being shipped, 
an 





opportunity was taken in the engine-rooms to 
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re-examine and overhaul the starboard interme- 
diate bearing, and to adjust other cranks and 
crossheads by taking off the leads and reducing 
the liners as necessary. Some of the main cylin- 
ders and slides were also looked at, and, as 
far as could be seen, were all working up nicely 
to a good smooth surface; indeed, they looked 
very well. Small defects to auxiliary engines and 
boilers were also rectified, the ship starting again 
on the last stage of her journey—viz., Zanzibar 
to Durban —at a speed of 15 knots, the dis- 
tance between these ports being 1600 miles. 
For this purpose twenty boilers were lit up, 
and during the earlier part of the trip the starboard 
engine was again kept going at a slower speed 
than the port, till noon on Christmas Day, when, 
having lighted, up seven more boilers, the speed 
of both engines was worked up to 17 knots, or 
85 revolutions, the ship finally reaching Durban 
at daylight next morning, inaccordance with arrange- 
ments made by telegram at Mombasa, thus finish- 
ing up the voyage at 17 knots—the same speed as 
at the commencement ; the only engine-room defect 
of any importance being that two pairs of crankpin 
brasses required remetalling and refitting. Parti- 
culars of the run from Zanzibar to Durban are 
shown. 
From Zanzibar to Durban. 
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The boilers throughout the whole trip worked 
excellently, small defects, as before explained, 
being undertaken by a strong staff of men in the 
daytime in those boilers not alight. Taking into 
account the fact that during the greater portion 
of the voyage, as a rule, between 40 and 50 auxi- 
liary engines were almost continuously in use, in 
addition to the main engines ; and seeing that the 
average coal consumption over the whole passage 
worked out to approximately 2.66 lb. per indicated 
horse-power per hour for all purposes, it would 
not appear that the Belleville boilers were unduly 
expensive. The air-blowers were kept in use most 
of the time, not so much with a view to maintaining 
steam, as because it was found they considerably 
reduced the smoke made. 

As regards water consumption, no accurate 
measured record could be kept ; but on all occa- 
sions it was found that with the ship’s evaporators 
working on the ‘‘closed exhaust,” sufticient water 
could be made for drinking purposes and to make 
up the boiler loss, and at the same time leave a 
large surplus of exhaust steam for doing useful 
work in the L.P. receivers of the main engines, 
the extra 279 tons of fresh water taken in the double 
bottoms at Portsmouth being still intact on arrival 
at Durban, 








THE METRIC SYSTEM. 

On Thursday, the 22nd inst., at the Institution 
of Electrical Engineers, there was a discussion on 
the ‘‘ Metric System of Weights and Measures.” 
This was somewhat of a new departure for an 
English technical society, as there was no actual 
paper before the body. Such discussions often 
occur in American societies. It was arranged that 
Mr. Alex. Siemens should open the discussion, that 
Sir Frederick Bramwell should reply to him, and 
that afterwards the members should ventilate their 
opinions as they chose. It happened, however, 
that Sir Frederick Bramwell’s speech did not close 


until 9.25 p.m., and as there were only 5 minutes 
left before the usual time for adjournment, the 
further discussion was held over until February 5. 

Mr. Siemens commenced by quoting a letter 
from James Watt to his friend Mr. Kirwan, in 
which Watt complained of the trouble he had ex- 
perienced in reducing weights and measures, 
when comparing experiments made by Lavoisier 
and Laplace with results obtained by Mr. 
Kirwan. He then suggested that it would be 
a good thing to introduce a pound to be used 
by all philosophers, and that this philosophical 
pound should be divided decimally into tenths and 
hundredths. He further proposed that all elastic 
fluids should be measured by weight, the standard 
being one-tenth of a philosophic pound. He con- 
cluded his letter by suggesting that the foot should 
be fixed by the length of the pendulum, and that the 
measure of weight should be derived from the foot. 
Later on—November 23, 1783—Watt wrote to M. 
de Luc on the same subject, saying that Mr. White- 
hurst was at work on a philosophical measure, from 
which he meant to deduce a pound to be divided 
decimally. It appears from these letters that Watt 
foreshadowed the cardinal principle of the metric 
system, which is the determination of all weights 
and measures from a single standard of length. Mr. 
Siemens pointed out that probably Watt was 
directly responsible for the movement among 
French scientific men in favour of a new system, 
for in 1786 he and his partner, Boulton, went to 
Paris, and made the acquaintance of most of the 
leading men there. At any rate, in 1790 Prince 
Talleyrand proposed to the Constituent Assembly 
of France that the many systems of weights and 
measures in use in that country be changed for a 
single system, to be founded on the length of the 
pendulum, and to be divided decimally. This sug- 
gestion was adopted by the Assembly on March 17, 
1791, and sanctioned by Louis XVI., and a National 
Commission—-including representatives from Spain, 
Italy, the Netherlands, Denmark, and Switzer- 
land—sat to settle the linear standard to be 
fixed. The Commission did not adopt the seconds 
pendulum as the standard, but chose the length of 
a quadrant of the meridian, and a ten-millionth 
part of this quadrant was called the metre. For 
seven years the survey of the meridian between 
Barcelona and Dunkerque went on, and in 1799 the 
length of the metre was adopted by a law promul- 
gated on June 22. The succession of wars under- 
taken by the Republic and Napoleon, and Napo- 
leon’s personal dislike to the change, deferred the 
adoption of the system, which was not put in force 
in France until January 1, 1840. 

The growth of intercommunication between 
nations subsequently forced upon other countries 
the question of reviewing their weights and mea- 
sures. In Germany a commission was appointed 
in 1861, and it soon recommended the metric system. 
The actual introduction was delayed by the wars of 
1864-6, but in 1868 metric weights and measures 
were declared optional, and on January 1, 1872, 
they were made compulsory. 

In England there have been several committees 
to deal with the matter of weights and measures. 
In 1862 a Select Committee of the House of Com- 
mons recommended the metric system. In 1864 
an Act was passed allowing the use of the metric 
system of weights and measures, and in 1868 a Bill 
was brought in to make the system compulsory, 
but was dropped after the second reading. ‘‘ The 
Weights and Measures Act, 1878,” authorised the 
Board of Trade to verify metric weights and mea- 
sures intended for the purposes of science or manu- 
facture, or for any lawfu ee. excepting for 
trade. In 1895 another select committee recom- 
mended (a) that the metric system be at once 
legalised ; (b) that after two years it be rendered 
compulsory ; and (c) that it be taught in all public 
elementary schools. In consequence of these re- 
commendations Parliament passed ‘‘the Weights 
and Measures Act, 1895,” giving effect to the first 
clause. 

A very considerable time ago the British Asso- 
ciation appointed a committee to work out the 
centimetre-gramme-second system of electric units, 
which was adopted by the International Electrical 
Congress of Paris in 1881, and is in use in all 
European countries. Another committee was ap- 
pointed to consider the manufacture of small 
screws, and recommended a system founded upon 
the millimetre, and having steps varying from each 
other by a decimal scale. In the United States an 





sited in Paris as fundamental stan- 

dards of length and mass, and ordered that the 
yard and pound should be derived fromthem. It 
is proposed to introduce a Bill during the present 
Session of Congress directing all Government de- 
partments to use the metric system from January 1, 
1904, and making the system compulsory through- 
out the United States from January 1, 1907. All 
other civilised States, apart from Great Britain and 
the United States, have adopted the metric system 
on account of the simple relations between the 
units of length, of weight, and of measure. 

Mr. Siemens then considered some other systems 
which have been proposed. For instance, Sir John 
Herschel suggested one based on the polar radius 
of the earth as a unit of length. Sir George Airy, 
the late Astronomer Royal, stated that each kind 
of trade had its own measure, which it divided on 
the binary scale ; the sailor used leagues for length 
and fathoms for depth ; travellers took the mile as 
their basis, drapers the yard, joiners the inch, and so 
on. Each divided his standard into halves, quarters, 
eighths, and sixteenths. Before the Select Com- 
mittee of 1862 Sir George Airy said :—‘‘If I had 
a new nation to create, with a new style of weights 
and measures, I would give them the binary scale 
throughout ; that, I consider, nearest perfection, 
with means to enable us to use decimal multiples 
and sub-multiples.” A little reflection, said Mr. 
Siemens, would convince everybody that the metric 
system fulfils all the requirements laid down by 
Sir George Airy, with the additional advantage that 
the standards for the different measures stand in a 
simple decimal relation to each other. In most 
transactions on the metric system, no fractions are 
necessary, as the smallest units need not be sub- 
divided for ordinary purposes, and their multiples 
can be readily expressed in the higher units if 
desired. The introduction of the metric system 
would cause no inconvenience, especially not in the 
retail trade. 

Sir Frederick Bramwell replied to Mr. Siemens, 
his remarks occupying three quarters of an hour, 
and being very largely based on his personal experi- 
ence. They were interspersed with many humorous 
anecdotes, which we have not space to reproduce, 
and were followed by an almost continuous ripple 
of laughter. He said he remembered the introduc- 
tion of the metric system in France in 1840, which 
was forty years after it had been formally adopted 
by the Government there. Forty years ago it was 
rendered legal in this country, and in 1895 he 
had appeared before the Committee of the House 
of Commons to oppose its compulsory introduction. 
The Committee came to the three conclusions which 
had been formulated by Mr. Siemens, and it was 
the second of these—namely, that after the lapse of 
two years the metric system should be rendered 
compulsory—that Mr. Siemens wished should be 
adopted. As matters stood, the metric system was 
lawful ; any one could use it. Further, the Board 
of Trade verified the metric standards, and the Privy 
Council Committee had issued a table of metrical 
equivalents; that was all that had come of the 
recommendations of the Committee. He understood 
that a new Bull was to be introduced before Parlia- 
ment ; he had not seen it ; he only knew the Bill 
of 1868, but he presumed the new one would follow 
the lines of the older one. Section 10 of that Bill 
imposed a penalty for selling otherwise than by 
metric measures and weights, and Section 11 decreed 
that anyone who issued a return of market prices 
except on the metric system should be liable to a 
fine of 10s. on each copy. Under this clause a 
man might easily be fined 10001. fora single offence. 
He (Sir Frederick) objected to compulsion in such 
matters ; it did away with the ‘survival of the 
fittest,”” which we all understood was a natural law. 
The advocates of the decimal system could now use 
such weights and measures if they liked ; but that 
did not satisfy them; they were not contented 
unless everyone else were made to use them too. 
This, he considered, was inconsistent with liberty. 
It reminded him of the American who said that his 
country was the finest on earth, for a man did 
exactly what he liked ; and if he did not, they made 
him. 

At this point Mr. Siemens drew Sir Frederick’s 
attention to the present state of the law, under 
which everyone selling or buying must use the 
British weights and measures, and no other. 

Sir Frederick Bramwell said that the fact that 
the metric system had spread all over Europe (ex- 
cepting Russia) was easily explained. For instance, 
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which had weights such as the pound, and measures 
such as the foot, but differing from one another to 
a perceptible extent, and the confusion was so in- 
tolerable that they were obliged to adopt a new 
system; it would probably excite less jealousy 
amongst them to adopt the metric system than any 
one of their own. Mr. Siemens had not put forward 
the usual plea, the one which appealed to him most 
strongly—namely, that merchants were handicapped 
by British measures when doing business abroad. 
It was said that foreign nations did not understand 
our measures, but he had found that they had no 
difficulty in comprehending our currency. Whose 
fault was it that goods for foreign markets were 
manufactured to British dimensions and weights ? 
Surely it was that of the merchants and manufac- 
turers, for they could use the metric weights and 
measures if they chose. It was curious that they 
never took advantage of that permission, but de- 
manded that both they, and everyone else, should 
be compelled to adopt the metric system. When Mr. 
Siemens referred to Sir John Herschel and to Sir 
George Airy, he misquoted them both. When Airy 
was examined before the Committee, he was asked : 
‘* Tf it were possible to change the existing system of 
weights and measures into the metric system per 
saltwm, do you think it would be advantageous ?” 
and to this he replied ‘‘ No.” That did not seem 
as if he were an advocate of the metric system. 
Herschel wrote to Beresford Hope on April 6, 
1868, asking him to oppose the Bill in Parliament. 
Hope did so, and in his speech he complained of 
the Greek and Latin terms used in the metric 
system. He said that the poor people would not 
be able to understand them, and would be greatly 
confused between a ‘‘decigram” and a ‘‘deka- 
gram,” and the like terms. It was evident that 
what Mr. Siemens wanted was the metric system, 
and not the decimal system. He (Sir Frederick) 
did not oppose decimals ; he was obliged to use 
them on many occasions, especially when he calcu- 
lated by logarithms. What he did oppose, how- 
ever, was their compulsory employment at all 
times. Measures were only tools to attain a certain 
end, and it was absurd to require the same tool 
to be used for all purposes. It was just as if a 
carpenter were enjoined to use his adze for 
every job he had to take in hand. Decimals 
were really vulgar fractions with the denomi- 
nator always the same, and therefore not ex- 
pressed ; it was understood that it contained 
one more figure than the numerator. The weak 
point of decimals was that very much practice and 
very great care were needed to get the decimal 
a? in the right place ; and in evidence of this, 

ir Frederick told several tales of mistakes made in 
connection with the Institution of Civil Engineers 
and Parliamentary Committees. Turning to the 
question of mental calculations by the two methods, 
he gave several examples of fractional numbers 
which could be squared mentally when they were 
vulgar fractions, but which were entirely be- 
yond the power of ordinary mortals when they 
were decimals. Incidentally he showed how remark- 
ably apt he was at these mental calculations, for 
several which he executed in a few seconds were 
beyond the capacity of many of his audience. He 
said that the change from the one set of mea- 
sures to the other would involve complications of 
which few people had any idea. As an example, 
he cited the fact that the Board of Trade in one year 
examined and stamped 34 million individual weights 
and measures. If this were the work of a single 
year, how many would there be if the whole 
country had to change its weights for a given date ? 
Mr. Siemens had quoted many names of eminent 
men who were connected with the origin of the 
metric system, but the principal advocates for it 
now were scientific men who had fed themselves on 
German and French books. Mr. Coleman Sellers 
had tried the system for twenty years in a part of 
his works, and finally abandoned it. Rankine had 
discussed the same matter in verse, from which 
the following was an extract ; though he thought 
it contained a printer’s error :— 


“‘Oh, bless their eyes! whoever tries 
To put down the three-foot rule.” 


In conclusion, Sir Frederick read a long extract 
from the Mémoires pour servir d Vhistoire de France 
sous Napoléon ; Ecrits a Sainte Héléne, par le Général 
Comte de Montholon, to show what was the opinion 
of to eer on this question, and it was evident 
that Napoleon’s ideas were very similar to those of 
Sir Frederick. He said that for him to adopt the 








metric system would be to sacrifice a large number 
of mental short cuts which he had acquired by 
years of work, and he was too old a dog to learn 
new tricks now. He gave the audience many 
examples of the rapid way in which he could work 
out weights, areas, and such-like calculations in his 
head ; and probably there were few present who 
could have competed with him in this respect, even 
if their units had been metrical. 








NOTES. 
Juries at THE St. Louis EXHIBITION. 

THERE are to be three classes of juries at the St. 
Louis Universal Exhibition—group juries, depart- 
ment juries, andasuperior jury. In the group juries 
the United States jurors will be nominated by the 
chiefs of departments to which the respective 
groups belong, and members representing foreign 
countries will be nominated by the Commis- 
sioners of such countries. Thirty days before the 
opening of the Exhibition the nominations must 
be made. The work is to be commenced a month 
after the opening, and be completed within thirty 
days. Women will be admitted to such juries 
as judge work produced in whole, or in part, 
by women; and there will also be alternates, 
or understudies, to undertake the duties of 
absent jurors. The chairman and vice-chairman 
of a group jury must be, one, an American citizen 
and. the other, a subject of a foreign country. 
Department juries will be composed of the chair- 
men and vice-chairmen of the group juries of 
the respective departments. Their duties will 
commence seventy days after the opening, 
and will comprise a review of the work of the 
group juries. The superior jury will sit in 
final judgment, and make the awards. The 
group juries will apportion ‘‘ points ” to the exhibits. 
One hundred will represent perfection. Exhibits 
receiving 60 to 74 will gain bronze medals ; 75 to 84, 
silver medals ; 85 to 94, gold medals ; and 95 to 100, 
grand prizes. There will be two jurors to each 
hundred exhibitors. The United States jurors 
will receive 7 dols. a day and travelling expenses. 
Foreign jurors will look to their own countries for 


payment. 
Propucer Gas. 


In a paper on ‘‘Producer Gas and its Applica- 
tion to Industry,” recently read before the London 
Chamber of Commerce by Mr. H. A. Humphrey, 
A.M.I.C.E., the author remarked that if coal- 
firing was everywhere replaced by the use of pro- 
ducer gas, about one-half the national consump- 
tion of fuel, now amounting to 166,000,000 tons 
per annum, could be saved. In making ordinary 
coal gas, 70 per cent. of the combustible matter in 
the coal remained in the retorts as coke, whereas 
with producer gas no coke was made, and the whole 
of the combustible matter was obtained in a gaseous 
state. Thus one ton of good gas coal would, he said, 
produce 10,000cubic feet of coal gas, but 150,000cubic 
feet of producer gas were obtained from a ton of coal. 
The calorific power of the latter was, however, only 
one-fourth that of coal gas. Yet the quantity ob- 
tained was so much greater that the heat units avail- 
able in the producer gas yielded from a ton of coal 
was practically four times that of the lighting gas 
obtained from a ton of coal. Mr. Humphrey 
drew special attention to the importance of re- 
covering the by-products. With a Mond gas pro- 
ducer 90 ib. of sulphate of ammonia, worth 8s., 
were recovered from every ton of bituminous slack 
gasified. The advantages of gas-firing for furnaces 
of all kinds were not, he continued, confined to the 
economy of fuel effected ; since with it there was no 
smoke nuisance, the labour needed was reduced, 
repairs to furnaces were minimised, temperatures 
could be regulated with great certainty, and standby 
losses were reduced toa minimum. If used direct 
in gas engines, a further economy was effected, since 
the thermo-dynamic efficiency of an internal-com- 
bustion engine was much greater than that of a 
steam engine. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 13, 1903. 
ARRANGEMENTS are being made this week for the 
early importation of considerable quantities of English 
and German iron. A number of buyers who have 
been awaiting more favourable developments for some 
little time past have decided to place their orders, 
which action was based upon cablegrams received 


concerning the condition of foreign markets. The 
terms upon are understood to be quite favour- 
able to buyers, and importers think that the present 
orders are an active beginning of demands which will 
~ in volume. There are no facts upon which to 

e such an opinion outside of the generally under- 
stood situation that the supply of crude iron is of 
moderate proportions, and that the furnace companies 
are not in any better shape to promise definite deli- 
veries than they were a month ago.. The consump- 
tion of all kinds of crude iron continues at the maxi- 
mum proportions reached during autumn. The fuel 
supply is still interfering with the employment of the 
entire capacity. Advices from Western Menai ear 
indicate an extraordinary consumption of all kinds of 
material, and prices are firm. The advance in freight 
rates has made some little difference to consumers, but 
this does not affect makers, as products are sold at 
furnaces. Bessemer pig has also been bought in large 
lots in the West, and the prospective production is 
being contracted for as fast as furnace companies care 
to commit themselves. There is quite a movement in 
charcoal iron, and makers have been quoting 50 cents 

r ton higher in consequence of an active demand 

aving manifested itself. Basic iron is also actively 
dealt in, and furnace companies are rather unwillin 
to accept as much business as is being offered. Al 
advices from the Shenango and Mahoning Valleys are 
of a highly favourable nature to producers, and the 
makers of foundry iron in various sections of the 
country are also receiving inquiries and offers for 
material for delivery during the spring and occasion- 
ally up to mid-summer. The possibility of lower 
quotations appears to be remote, because of the daily 
appearing of unexpected requirements from both large 
and a buyers. 

The United States Steel Corporation expects to be 
in a position before next June when it will not be 
obliged to go into the market to buy pig-iron. Nine 
months ago that company 3 cere contracts to supply 
its wants up to April 1. The material was purchased 
at 16.50 dols. per ton, but it is now obliged to pay 
considerably more. Other negotiations are neo 
for the purchase of independent steel properties, ond 
it is further said that enough mills will be absorbed 
to take all of its semi-finished material. 

The Corporation has all the ore land it wants, and 
is permitting independent companies to pick up such 
ore lands as they find desirable. Further reports con- 
cerning recently - discovered deposits are of a very 
favourable nature, and preparations are being made 
to prosecute the development of these deposits in 
a manner which will reduce the cost of mining 
and shipment to the very lowest possible level. Ship- 
building interests continue to attract capital, both 
along the lake shores and the Atlantic coast. <A bi 
corporation is being formed to establish a shipyar 
at Camden, on Penobscot Bay, which, it is announced, 
will be one of the largest in the country. The Bath 
shipyards are being consolidated under a new manage- 
ment. The Newport News Shipyard is receiving a 
great deal of new and heavy machinery, desi = « to 
expedite construction and economise the handling of 
products. The Atlantic and Gulf ports lead in the 
construction of vessels of all classes. The total 
number, big and little (mostly little), for the entire 
United States during the past year was 856, of which 
514 wooden sailing vessels were of Atlantic and Gulf 
construction. 

January 21. 

After two weeks of comparative inactivity in iron 
and steel a moderate buying movement has set in, 
which at present is confined to foundry iron and 
foreign steel. It was expected that this movement 
would have set in earlier in the year, but buyers for 
some reasons saw fit to delay. A fair volume of 
business has been done for forward delivery in 
foundry at the highest prevailing prices — namely, 
24 dols. for No. 1 foundry, 23 dols. for No. 2 X, 
No. 1 foundry southern 21.50 dols.; quotations on 
steel rails are 28 dols., girder rails at mill 33.50 dols., 
old rails delivered here 24 dols.; finished material 
is inactive, excepting in plates and shapes. In 
this branch actual business is at a low ebb, but 
negotiations are under way for the production of 
large quantities for mid-summer delivery. The tone 
of the iron trade has improved, and this is indicated by 
large transactions in material from abroad. Bar iron 
is slightly higher at mills, and the loading up by 
jobbers of cut nails has caused an advance of 5 cents 
per keg. Winter construction operations are calling 
for larger than usual deliveries of structural material. 
Within the past three or four days railway companies 
have secured the acceptance of several thousand tons ; 
anthracite coal has been put on the “free” list. Orders 
have recently been sent abroad for very large stocks 
of soft coal. Home production, although maintained 
at the highest possible point, appears to be in- 
sufficient to meet the pressing demands. Great oil 
developments are in progress in the State of Indiana. 
Many purchases of valuable gold ane arenes 
properties are being made throughout the West. Oi 








experts who have just returned from the oil-fields of 
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Alaska declare that the fields in that section will rival 
those of Pennsylvania and Ohio. It is of paraffine 
base, not of asphaltum base. The oil stands in pools 
and small lakes in the lowlands lying east of Copper 
River. The Alaska Development Company, composed 
of British capitalists, produced its first gusher early 
in autumn, striking a permanent flow at 350 ft. 
This company has secured 30,000 acres, and is ex- 
pending 500,000 dols. in development work. The Alaska 
supply is declared by experts to be inexhaustible, 
and the field is tributary to tide water, from whence 
it can be shipped to Oriental and other markets. 

It is estimated that this year’s copper production 
will reach 140,000,000 lb. in the Lake region in excess 
of last year. The production of Arizona for 1901 was 
120,000,000 Ibs. ; last year, 140,000,000 lb.—an increase 
from 82,000,000 lb. in 1897. The withdrawal of the 
copper-mining companies which sell their product 
through the United Metal-Selling Company from the 
Copper Producers’ Association has created quite a 
stir. These companies produce in the neighbourhood 
of 75 per cent. of the total copper output of the 
country. It is said that the resignations of the com- 
panies were due to the fact that there were not 
sufficient reciprocal arrangements with the foreign 
companies in the matter of furnishing accurate sta- 
tistics. The American copper production and exports 
complete, as reported by its members through the 
Copper Producers’ Association, have been made public 
month by month by the association, whereas no accurate 
figures regarding the foreign business of the foreign 
copper concerns have been obtainable. The mine- 


owners who sell through the United Metal-Selling 
Company believe that the world at large has been given 
the benefit of definite information regarding American 
copper producers, while there is no equivalent informa- 
tion regarding the competing foreign copper producers. 








THE NILE RESERVOIR, ASSUAN. 

Ar the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, January 27, 1903, Mr. J. 
Clarke Hawkshaw, M.A., president, in the chair, the 
yapers read were : ‘The Nile Reservoir, Assuan,” by M. 
anne C.M.G., B.A.T., M.Inst.C.E.; and ‘‘Sluices 
and Lock -Gates of the Nile Reservoir, Assuan,” by 
F. W. 8S. Stokes, M. Inst. C.E. 

The first paper began with an account of the River 
Nile, and the author stated that, with the exception of 
the northern margin of the Delta along the coast of the 
Mediterranean, Egypt was a country practically without 
rain, and absolutely dependent on the Nile for its water 
supply. The volume of water in the river during the 
winter months was much larger than was required for the 
needs of the country, and during the summer months the 
supply was not nearly sufficient. It was therefore not 
surprising that the construction of reservoirs which should 
enable part of the surplus winter water to be stored for 
use during the summer months had been under considera- 
tion in Egypt for many years. : 

The discharge of the Nile fell to about 400 cubic 
metres (14,000 cubic feet) per second during the summer, 
and was at a minimum about the middle of May. A 
slow increase in the discharge then began, and continued 
until the middle of July, after which date the increase 
became very rapid. By the first week in September the 
Nile was in full flood, and in an average year the dis- 
charge was then about 10,000 cubic metres (353,000 cubic 
feet) per second, while in a year of very high flood the 
discharge might rise to 14,000 cubic metres (494,000 cubic 
feet) per second. ‘ 

The above dates referred to the Nile at Assuan, which 
town was about 1200 kilometres (750 miles) from the 
Mediterranean. The Nile, as it entered Egypt prs at 
Assuan, was the product of three rivers—the White Nile, 
coming from the lakes of Central Africa, and the Blue 
Nile and the Atbara, rising in the Abyssinian Mountains. 
The two latter rivers, when in flood, brought down large 
quantities of valuable fertilising mud or silt, which was 
made great use of in the method of irrigation called in 
Kgypt “ basin irrigation.” ue 

n the construction of any reservoir in the valley of the 
Nile precautions were necessary to prevent the silting up 
of any reservoir which might be formed. 

At Assuan a masonry dam 2000 metres (2185 yards 
long and of a maximum height of 39.5 metres (130 ft.) h 
been built across the valley of the Nile, thus forming a 
huge reservoir extending southward from the dam 225 
kilometres (140 miles) into Nubia. s 

No attempt was made to store water while the 
Nile was in full flood, when its waters were carrying 
large quantities of silt. Suffcient sluices were pro- 
vided in the dam to allow the Nile to pass through 
when in flood without any sppreciable diminution 
in its velocity, and consequently without causing any 
deposit of silt in the reservoir. No water was allowed 
to flow over the dam, as the sluice-way was sufficient 
for all purposes. After the muddy flood had passed 
and the water had become clear, at which time the 
discharge of the river had fallen to about 2500 cubic 
metres (88,000 cubic feet) per second, the filling of 
the reservoir was begun by gradually dropping some of 
the sluice-gates. The water then continued to rise in the 
reservoir until it attained a height of 8 metres (26 ft.) 
above high-Nile level, or 16 metres (52 ft.) above low- 
Nile level. In an average year this happened tow 
the end of February, and after that time the water 
reaching the reservoir from the south was. on 
through the -partially-opened sluices. Early in May the 





sluices were gradually opened, and the normal discharge 
of the river was increased until the reservoir was emptied, 
early in July. This additional water in summer would 
enable a much larger number of crops to be obtained, and 
would be specially valuable for the cotton crop. 

The greatest head of water on the dam would be about 
20 metres (65 ft.), and the storage capacity of the reser- 
voir was estimated at 1065 million cubic metres (37,612 
million cubic feet). 

There were 180 sluices in the dam, of which 140 were 
7 metres (23 ft.) high by 2 metres (65 ft.) wide, and 40 
were 34 metres (ik ft.) high by 2 metres (64 ft.) wide. 
They were fixed at different levels in the dam, so as to 
allow the discharge of the water according to the vary- 
ing levels of the reservoir. Those sluices which had 
to be worked under a great head of water were fitted 
with Stoney roller gates, while those working under a 
small head had ordinary sliding gates. The majority of 
the sluices were lined with granite ashlar, but owing to 
the comparatively short season available for building, 
some had been lined with cast iron, to save time. A 
hand-winch was fixed over each sluice on the top of the 
dam, to lift and lower the gates. The dam crossed the 
Valley of the Nile at the head of the Assuan, or First 
Cataract, and the rock at this point was granite. The 
dam was built of granite in cement mortar, and all the 
stone had been obtained within a short distance of the 
works. Both faces of the dam were built of coarse 
squared rock-faced granite, the up-stream face being 
laid in 2-to-1 cement mortar, and the down-stream 
face in 4-to-1 mortar. All these stones had been laid by 
steam cranes. The hearting consisted of granite rubble, 
and had been laid by hand and set in 4-to-1 mortar. The 
bottom 2 ft. of rubble had, however, been built in 2-to-1 
mortar. A good supply of excellent granite sand had 
been obtained within a reasonable distance. The average 
actual weight of the masonry was 2396 kilogrammes per 
cubic metre (149.5 lb. per cubic foot), and the maximum 
—< on the masonry with the reservoir full was 4.35 
_ mmes per square centimetre (4 tons per square 
oot). 

All masonry had been built in the dry, and to enable 
this to be done, the river had been dealt with in short 
lengths and temporary dams (called in Egypt ‘‘ sudds ”) 
8 been built to enclose the site of each portion of the 
work. These sudds had either been of stone or of sand 
in a. It had been expected that considerable difficult 
would be experienced in dealing with the ne Sane 
the sudds, and very large pumping-plant had m pro- 
vided ; but the amount of leakage had been found to be 
much less than anticipated. The sudds had only been 
made high enough to deal with the work during the time 
of low Nile, as it would have been im ible to make 
them strong enough to withstand the Nile in flood. 

Great and unexpected difficulties had been encountered 
in the deep channels, owing to finding the granite quite 
rotten for a long way below the level of solid rock shown 
on the contract drawings. In one of the channels the 
rotten rock had extended 114 metres (38 ft.) below where 
it had been supposed sound rock would be found. As the 
non-completion of the masonry between the sudds in each 
section would have necessitated the re-making of the sudds 
in the following season, great efforts had had to be made 
to deal with the wang oe a increased quantities of exca- 
vation and masonry before the arrival of the Nile flood. 
This had been particularly the case during the months of 
June, July, and August, 1900. During the month of 
June work had been carried on night and day, week-days 
and Sundays, and 45,000 cubic metres (58,860 cubic nt: 
of masonry had been built during the 30 days. The 
— yA number of masons employed during the 
month had been 353. The total number of men either 
directly employed or connected with the work, and 
living on the site of the work at that time, had not 
fallen far short of 15,000. During the four years 
which it had taken to build the dam, the great pres- 
sure of work had always occurred between April and 
the end of July. This was the hottest time of the 

ear. The mean shade temperature during the day was 
about 108 deg. Fahr., frequently going up to 115 deg. 
and sometimes to 120deg. The mean temperature at 
night was 85 deg. Fahr., and sometimes the thermo- 
meter did not ome below 100 deg. during the night. 
There had been a large number of cases of sunstroke, 
many of them fatal. All precautions had, however, been 
taken by means of having cold and iced baths ready to 
deal with such cases at once. 

In addition to the construction of the dam, a canal 
with a series of four locks had been built, so that navi- 
gation might not be interfered with. In fact, navigation 
was much more easily carried on than before the dam 
was built, as it had previously only been ible to get 
boats up the Cataract for a few months of the year, while 
now navigation could be carried on at all times. Another 
subsidiary work had been the underpinning of the Temple 
of Phila. As portions of the temple were founded on 
silt, it had been necessary to carry the masonry down 
either to rock or to the existing saturation level, so as to 
prevent any damage from settlement. 

All the foundation work of the dam had been completed 
in the summer of 1901, and all the masonry in June, 1902. 
The first stone had been laid by H.R.H. the Duke of 
Connaught on February 12, 1899. The contract quantity 
of excavation was 312,000 cubic metres (408,000 cubic 
yards), and the actual quantity done was 630,000 cubic 
metres (824,000 cubic yards). The total coatract quantit 
of masonry was 370,000 cubic metres (484,00) cubic mores | 
and the actual amount built was 538,000 cubic metres 
(704,000 cubic yards). The quantity of excavation was 


ards | therefore double that anticipated, and the quantity of 


masonry was 45 per cent. greater than the contract quan- 
tity. The work had been completed one year in advance 
of the contract time. 


The second paper dealt with the sluices, lock-gates, and 
general equipment of the Assuan Reservoir. 

There were 180 sluices, all of which were 6 ft. 6? in. 
wide, 40 being 11 ft. 6 in. deep, and the remainder being 
23 ft. deep. The sluices were placed at varying levels in 
the dam, the highest having a head of water of 19 ft. 8 in. 
over the sill, and the lowest a head of 60 ft. 8in. The 
were not counterbalanced, and were worked by hand- 
crabs arranged in the roadway on the top of the dam. 

One hundred and thirty of the sluices were on the 
Stoney principle—i.ec., arranged with free rollers, the 
remaining fifty being simple gates which could be lowered 
at times when there was a small depth of water passing 
through the culverts. 

Twenty of the culverts of the low-level sluices were 
lined with cast-iron plates. These had been adopted in 
order to expedite the construction of the dam masonry. 

The paper also described the five lock-gates which 
were of unusual design, as they were arranged in a single 
leaf, mounted on an overhead carriage travelling on 
bascule girders, which could be lowered across the lock 
to carry the gate. 

The gates were each 31 ft. 2 in. wide in the clear, and 
were 59 ft., 59 ft., 45 ft. 11 in., 36 ft. 1 in., and 26 ft. 3 in. 
high respectively, the drop between each of the four locks 
being about 20 ft. The lock-gates were worked by 
hydraulic power generated by a small turbine placed in 
the dam. 

A bascule bridge over the locks, and also the general 
equipment of the dam for examining and maintaining 
the work, were described, as well as the separate lock 
lower down the river for oe boats past the rapids. 

The making of the work and its erection in place by 
Messrs. Ransomes and Rapier, of Ipswich, was also 
described. 








NAVAL ENGINEERS. 
To THE EprTor oF ENGINEERING. 

Srr,—Perhaps you will permit me to say a few words 
about the new Admiralty regulations, about which there 
appears to be a strange misapprehension. No doubt you 
are aware that the scheme was first proposed in your 
columns a few years ago, and these new regulations are 
the embodiment of your suggestions. There is muc 
speculation as to the effect of the change upon the effi- 
ciency of the naval officer of the future. Fortunately, 
history can throw light on the subject, and will be a 
material help in solving the difficulty. 

In the early days of the English Navy, when rowing 
boats and small sailing vessels were ato one portion of 
the crew was for os the boats, working the sails, and 
navigation duties, but they did not fight nor work the guns; 
they were the navigatingcrew. When a vessel was required 
for active service, a party of soldiers were put on rd 
the vessel, whose sole duty was to fight when the occasion 
offered ; the soldier in command (captain) informed the 
navigator in command of the crew, or ‘‘ master,” as he 
was called, where he wished the vessel to be placed, and 
this was practically the only connection between the two 
classes on board the vessel, the navigating crew being 
looked down upon with contempt by the fighting crew. 
These two classes exactly correspond with the engine- 
room crew and the fighting crew of the present day ; the 
former are essentially civilians, and the latter are as 
essentially the soldiers, who in no way concern them- 
selves with the propulsion of the vessel, and know as 
much about the engines, &c., as in former years the 
soldiers in armour (now represented by armour-plates) 
knew about the rigging or navigation of their vessel. 
When the Navy increased, this anomaly became so absurd 
that the Admiralty at last determined to put an end to 
it by at first insisting upon the eee learning to work 
the big guns, and helping to fight the wes when in action, 
and, secondly, by insisting on the soldiers helping the 
navigating crew in the discharge of their duties; natu- 
rally this raised a storm of indignation, both parties pro- 
testing against the infringement of their rights; the 
Admiralty was firm, and in process of time the two classes 

me amalgamated, the commander of the fighting crews 
becoming the captain of the vessel, in supreme command, 
and necessarily being compelled to learn the duty of 
every man on the vessel, including gunnery, seamanship, 
and navigation ; the master of old days became the pilot 
and principal navigating officer, and still exists under the 
title of staff commander, although this class is now amal- 
gamated with the executive branch of the service. The 
marines, who are a relic of the men in armour of former 
days, are retained, for it has been found that they are a 
most useful class of men for special duties on board ship. 
Petty officers and warrant officers were selected from 
among the crew, and were found to be very efficient for 
all minor repairs which could be effected when the vessel 
| was at sea. Tosum up the whole, after a vessel had been 
| built and was ready for sea service, it was handed over to 
| the captain and crew to navigate and to fight whenever 
| and wherever required. History has told the tale of the 
British Navy, and of the efficiency of the crews under the 
| system adopted some hundreds of years ago. 

When steam engines were put on board vessels for the 
purpose of propulsion, men were required to attend to 

and work these engines, these enginemen were call 
/engineers, in the same way as the man who plays an 
|organ is called an organist; but neither the enginemen 
| nor the organmen are concerned with the manufacture of 
their respective machines, although both should understand 
something of the construction, so that they may be able 
| to obtain the best results from their machine, and effect 
| minor repairs upon an emergency. Both of them receive 
| the completed machines from the manufacturers, the en- 
| gineman has firemen to help him, and the organman has 
an organ-blower to help him in the discharge of their re- 
| spective duties ; in like manner the captain receives his 
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vessel from the builders and has a crew to help him in the 
discharge of his duties. 

In the early days, of steam vessels the engineman, or 
engine driver, was commonly an intelligent fireman who 
had been promoted to be the engineman, or “‘ engineer,” 
as he called himself. When engines me larger, and 

uired more men to attend to them, mechanics were 
induced, by the high pay, to become ‘‘ engineers.” 

When steam was introduced into the Royal Navy, 
fifty or more years ago, the Admiralty engaged experi- 
enced ‘‘engineers” from the Merchant Service ; and at 
the same time began training a staff of their own. As 
years rolled on, and engines became more important, the 
engineers received higher pay, and other inducements 
were offered to obtain the best men. The ‘‘ engineers” 
messed in the ward-room on an equality with the other 
officers, &c. ; but still they wanted more ; they considered 
that as steam had become so important upon a ship of 
war, also that the repairs to gun-fittings. torpedoes, &c., 
being under their charge, they should, by right, be per- 
mitted to rise to the rank of captain, and be placed in 
supreme command of vessels of war. 

he Admiralty has never failed to acknowledge the 
importance of the engineers in the Royal Navy; it has 
tried to raise the status of the engineers by giving them 
better education upon entering the Service, by raising 
the pay to induce the same class of boys to become engi- 
neers as offered themselves for the executive ral 
with the intention of eventually amalgamating the two 
branches ; but every effort in this direction has proved a 
failure. The Admiralty next tried to make the executive 
officers into engineers, and midshipmen were ordered to 
keep watch in the engine-room ; but this did not meet 
the views of the engineers, who, in consequence, permitted 
these midshipmen to sleep during their watch below upon 
cotton waste in the store-room, taking care to teach them 
nothing about the machinery. 

About this time gunnery and torpedo lieutenants were 
introduced into the service, they underwent a special 
training, and were intended to become general instructors 
to the other officers ; they only became specialists, instead 
of better trained naval officers, devoting their whole 
attention to their own hobby; in like manner the navi- 
gating lieutenant has made himself into a specialist in 
navigation, to the neglect of his other duties of naval 
officer. The general result being that the captain, who 
is nominally in supreme command, must either submit to 
the ideas of his gunnery, torpedo, and navigating lieute- 
uants and his engineer, or incur an unnecessary degree of 
responsibility for acting upon his own judgment as com- 
manding officer contrary to the advice of his subordinate 
specialist officers served out to him from the Admiralty 
stores. 

To make the confusion worse confounded, the duties of 
all classes overlap : for instance, the engineer is respon- 
sible for repairs, &c., to the delicate machinery of tor- 
pedoes ; the torpedo lieutenant, therefore, does not con- 
cern himself with this department, and has no interest in 
cegemang- unnecessary rough handling on the part of 

is men, resulting in destruction and general inefficiency 
of his —— for which he lays the eon upon the engi- 
neer. This is only one instance, but it pervades every 
part of the vessel. 

The new Admiralty regulations are a bold step to put 
an end, once for all, to these anomalies. The engineers 
are not to'be abolished from the Navy, but the executive 
officers are to be converted into engineers, just as in days 
of old the soldiers were made to help in the handling and 
management of the sails and rigging. Nor are the execu- 
tive officers to be abolished, but the engineers are to be 
converted into executive officers, as also, in days of old, 
the navigating class were converted into soldiers, and 
eventually the two distinct classes were amalgamated 
into one efficient whole. 

The idea now being carried out is mot new. We have 

discussed it with high officials at the Admiralty, and 
distinguished admirals nearly a quarter of a century ago, 
we have read in your columns the same suggestion nearly 
twenty years ago, and we have watched one attempt after 
another on the part of the Admiralty to effect this amal- 
gamation, and we have noted the failure of every 
attempt. 
At fast the Admiralty have fairly taken the bull by 
the horns. The new regulations are necessarily vague. 
It is to be hoped that by the time the new cadets are 
old enough for promotion to the rank of sub-lieutenant, 
that the whole of the separate specialist classes will have 
been abolished, that the modern ‘‘scientific ” vraze will 
have died out, and that the future naval officer will be 
competent to command his own ship. 

The education of the future naval officer must entirely 
differ from the present system ; he must be taught that 
which will be of use to him ; the engineer cannot mend a 
broken shaft with hyperbolic —— nor with cube 
roots, nor can number one at the gun send a shot into 
the target by means of the equation for the trajectory 
curve. Prokably the time spent at school ashore will 
gradually be decreased, until at last it will be found better 
to teach the officer on board his ship what is there 
required, than at a training school ashore where emer- 
gencies can only be conjectured. 

The Admiralty has stated that the proportion of the 
new class of engineers shall be equal to the executive 
officers. When the amalgamation is complete, this pro- 
mise will have been faithfully carried ont. The pay of 
the officers is at present insufficient, but the increased 
rate of pay now suggested will meet the requirements of 
the case. As regards promotion, the prospects of the 
officers will be materially improved ; the number of lieu- 
tenants must necessarily bear a certain proportion to the 
number of ships in commission, and there will be as many 
promotions for executive duties as at present ; and, in 
addition, there will be the promotions required for filling 





the places of the present inspectors of machinery, &c., 
by selection from the list of lieutenants whose inclination 
especially leads them to that branch of their profession, 
and for which they have trained themselves. 

The new regulations will probably affect the firemen 
even more tlian the officers. AVhen, some years ago, the 
Admiralty tried to raise the status of the engineers an 

ualify them as executive officers, it became evident that 
the engineers would have to be replaced by a new class 


of men in the engine-room, and artificers were introduced | Pe 


as an experiment, with the view to giving them eventual 
charge of the engine-room, with the rank of warrant 
officer ; but the engineers refused to go up higher, so no 
vacancy was left for the artificers to fill, therefore the 
experiment was a failure. Under the new system, the 
best and the most intelligent firemen will rise to warrant 
rank, and they will become the enginemen of the future, 
and they will have the same authority and responsibilities 
in the engine-room as the boatswain, &c., has on deck ; 
they will obey the orders for starting, &c., the engines, 
and they will also be responsible for maintaining every- 
thing under their charge in good working order; the 
result will be the forming of a very efficient class of men 
to take practical charge of the engines and other machines 
under their control. This will give the men a better 
prospect for their future in the Service, and will materi- 
ally assist in maintaining a good class of recruits for the 
stokehold. 

Many years must necessarily elapse before these chan 
can be completed—probably thirty or more years; but 
the change is inevitable, and the Admiralty are acting 
wisely in making it at once, instead of muddling on in 
the present most unsatisfactory state of affairs. ‘Like all 
other changes, the inefficients will grumble most ; also, 
there will be hardship in individual cases ; but the change 
is essential to the new conditions of the service, and it 
must be made. The large majority of the present officers 
will cheerfully conform, when they are able fully to realise 
what is intended ; and they will give that assistance to 
the Admiralty which is so urgently needed. 


Yours, &c., 
Hyéres, January 26, 1903. LANDSMAN. 








Soutu AFricAN WATER SupPLy.—A new South African 
water undertaking has been registered under the title of 
the Eastern Peninsula Estates and Water ay The 
source of supply is from the catchment area of the Koeberg 
Mountains, and it is not more than ten miles distant from 
Cape Town. The particular part of this mountain range 
which will be used as a catchment area and which is about 
4000 acres in extent, is Tygerberg and Kannon Kloof. 
The stream is a bright og water, and from an analysis 
made should prove excellent for domestic pu he 
— of water to be provided will be 300,000 gallons per 

ay, or at the rate of 25 gallons per head, on an estimated 
ae of something like 12,500. Storage capacity 
‘or this supply will be made for 125 days without rain, and 
the amount of water thus stored will be 35,000,000 gallons. 
The site of the reservoir is the Platte Kloof farm. The 
dam wall will be 45 ft. high, measured from the level of 
the streams; and by raising the wall a much greater 
quantity may be conserved, should circumstances neces- 
sitate this being done. The cost of the reservoir, as at 
present contemplated, is estimated at 45,000/. 





THE JUNIOR INSTITUTION OF ENGINEERS. — A large 
number of the members paid a visit, on January 17, to 
the new electricity works of the Metropolitan Borough of 
Shoreditch, Whiston-street, on the banks of the Regent’s 
Canal. They were shown round by the chief electrical 
engineer, Mr. C. Newton Russell, and members of his 
staff. Following so close upon Mr. Rounthwaite’s paper 
on ‘‘Marine Boilers” read before the Institution on 
January 2, particular attention was directed to the boiler- 
house, in which are installed four water-tube Babcock- 
Wilcox marine boilers. Each has a heating surface of 
2720 square feet, and is fitted with an economiser con- 
taining 350 square feet of heating surface. Three of the 
boilers are hand-fired; the other is fitted with a double 
4-ft. chain grate stoker. A total of about 50,000 lb. of 
steam per hour are generated. Coal is supplied from an 
overhead coal store of 750 tons rary A special feature 
is the Hunt Company’s arrangement, by which the coal is 
lifted from og on the canal, and conveyed to the 
bunkers. The hoist is driven by two electric motors of 
the enclosed type, supplied by the Westinghouse Com- 

ny. There are three feed pumps, of Weir’s make. The 
eed-water a tank of cast iron, holding 12,000 
— is divided into two sections. The capacity of the 

ot well—consisting of a galvanised iron tank—is 1500 
gallons. It is placed on a weigh-bridge, so as to afford a 
ready means of measuring the water discharged from the 
air pump when carrying out tests on the plant. The 
engine-house plant consists of two vertical low-speed 
Corliss compound engines, made by the Wallsend Slipway 
and restr, See oo each direct-coupled to a con- 
tinuous-current Westinghouse generator of 800 kilowatt 
capacity ; speed, 90 revolutions Dee minute. Engines, 1300 
to 1400 indicated horse-power. At the conclusion of the in- 
spection, Mr. H. Cartright Reid, M. Inst. C.E., Member 
of Council, conveyed the thanks of the members for all 
that had been done for their benefit in connection with 
the occasion, and Mr. Russell responded. At the next 
meeting, on February 6, a paper on ‘‘ Calorimetry” is to 
be read by Mr. W. Garnet Wernham; on February 14 
the eighteenth anniversary dinner takes place at the Hotel 
Cecil, the President, Colonel Edward Raban, C.B., in the 
chair ; and on February 21 a visit is to be paid to the 
East Greenwich works of the South Metropolitan Gas 
Company, through facilities kindly extended by Sir 
George Livesey. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—The market of last Thurs- 
day showed that business continued inactive, and that 
prices finished at less than the best. Dealing was re- 


d | stricted to Cleveland, which closed 14d. higher per my 


for cash, The settlement prices were: Scotch, 
per ton; Cleveland, 47s. 74d.; hematite pig iron, 58s. 6d. 
r ton. On the following day more business was pass- 
ing, and prices were firm on reports of some further sales 
of iron having been e for shipment to America. 
The dealing was principally in Cleveland iron for de- 
livery three months forward, for whlch 47s, 9d. cash 
per ton was paid for a fair quantity of metal. The cash 
uotations showed a gain on the day of 1d. per ton, while 
the one month’s price was 2d. per ton up. Scotch and 
hematite iron were neglected, but the former was marked 
-_ per ton higher. The settlement quotations were: 
38. 6d., 47s. 6d., and 58s. 6d. per ton. Business was prac- 
tically at a standstill on Monday forenoon, when a few 
lots of Cleveland iron changed hands; but in the after- 
noon there was nothing done. Prices were steady at about 
the last day’s level. Cleveland changed hands at 47s. 64d 
per ton cash, closing 47s. 7d. per ton, and also at 47s. 74d 
ten days. Scotch and hematite iron were not quoted. 
A sale of 2000 tons of Cumberland hematite iron was made 
for shipment to the United States. The settlement prices 
were: 53s. 6d., 47s. 6d., and 58s. 6d. per ton. A quiet 
business was transacted in the pig-iron warrant market 
on Tuesday forenoon, and prices continued fairly steady. 
Cleveland, after changing hands at 47s. 64d. per ton pe 
was done at 47s. 6d., closing at 47s. 64d. per ton sellers, 
There was also some business done at 47s. 74d. 16 days, and 
at 47s. 8d. one month. Hematite iron was nominally 
58s. 9d. cash sellers, and Scotch 53s. 8d. cash per ton sellers. 
Some 4000 tons were dealt in, and in the afternoon only 10€0 
tons of Cleveland changed hands. The tone of the 
market was a shade off, the closing price being 1d. 
per ton down on the day at 47s. 5d. cash buyers. 
he settlement prices were: 53s. 6d., 47s. 6d., and 
58s. 6d. per ton. Business this afternoon was con- 
fined to one lot of Cleveland at 47s. 8d. one month. 
Cash sellers of Cleveland were quoted at 47s. 6d., 
and of Scotch at 53s. 74d. per ton. The settlement 
rices were: 53s. 6d., 47s. 6d., and 58s. 6d. per ton. The 
ollowing are the quotations for makers’ No. 1 iron: 
Clyde, 63s. 6d., Gartsherrie and Calder, 64s.; Summerlee, 
67s. 6d.; Coltness, 68s. 6d.; Langloan, 69s. 6d. per ton— 
the foregoing were all ship at Glasgow; Glengar- 
nock, (shipped at- Ardrossan), 65s.; Shotts (shi ped at 
Leith), 66s.; Carron (shipped at Piven mr ¢ , 67s, 
ed ton. The volume of business has been more restricted 
uring the week, and the tone of the market has been some- 
what easier. There has been a distinctly weaker feeling, 
but latterly be gem appear to have more confidence, prices 
have recovered, and the market closed with prices prac- 
tically at the same level as they occupied a week sooner. 
There has again been a fairly large amount of business 
done in Cleveland iron, the buying being of a — 
character. A fair quantity of iron has changed hands. 
The course of — still practically depends on 
America, and the firmer tone latterly ruling has been due 
to the report that further considerable orders have been 
booked for the United States. Germany has also been 
buying for spring shipments. _ The number of furnaces in 
blast 1s 86, against 81 at this time last year. 


A Derrick Electric Crane for Greenock.—Messrs. Scott 
and Co., Greenock Foundry, have ordered a very large 
electric derrick crane for the new in in their ship- 
building yard. It is to be tested to lift 125 tons at a 
radius of 70 ft., and the radius is variable from 27 ft. to 
90 ft. There will be four electric motors for main pur- 
chase lift, light prvchens lift, derrick, and slewing gears 
repay ag This crane has been designed, and is bein: 
built, by Messrs. George Russell and Co., Limited 
Motherwell. 

Importation of Iron Ore.—The importation of iron ore 
into this a last year amounted to 945,000 tons in round 
number, from ports sending over 20,000 tons; and the 
average size of the cargoes was :— 


Ave Cargo. 

From Tons. “ta 
Bilbao... ag aa 292,480 2265 
Seville... ate ie 150,590 2247 
Almeria ... ode ah 104,790 3613 
Santander ra <% 89,930 2306 
Seriphos ... be a 73,350 4074 
Huelva ... se ve 44,860 1950 
Elba ns in fe 38,460 3205 
Aguilas ... ee cs 27,910 2538 


The whole was brought ay. 383 steamers, of which 123 
belonged to Maclay and M‘Intyre’s fleet. There were 
two cargoes of 6000 tons; in fact, the general run of 
cargoes seems to be increasing in weight. The highest 
average was made by those from Limiona—4130 tons 


James Watt Anniversary. — The usual anniversary 
dinner which is held to commemorate the birth and 
life-work of Greenock’s greatest son, James Watt, 
came off last Saturday night in the Windsor Hotel, 
G w, and it was also the annual celebration cf 
the Institution of Engineers and Shipbuilders in Scot- 
land. There were pane noses men present, the chair 
being occupied by Mr. William Foulis, President of the 
Institution. The toast of ‘‘ Engineers and Shipbuilders” 
was . proposed is Bar oy H. O. Arnold Forster, M.P., 
Secretary to the Lords of the Admiralty, and replied to 
by Mr. Foulis. Amongst the other speakers there was 
Mr. John Denny, M.P., who proposed the ‘Governors 
of Glasgow,” a toast which was replied to by the Lord 
Provost of the city. The Watt Institution of Edin- 
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— also held the annual celebration, and the Greenock 
Phi omc omee! Society likewise had their anniversary 
James Watt lecture on the preceding evening. 








NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 

A Million More Capital for Vickers Sons and Maxim.— 
On Saturday the directors of Vickers Sons and Maxim, 
Limited, issued a circular to the shareholders, reporting 
that the continued expansion of business again called for 
an increase of working capital, and that in November 
last they made arrangements for the issue and placing of 
1,000,000/. 44 per cent. second mortgage debentures. The 
repayment of this 1,000,000/. is provided for by means of 
a sinking fund to begin two years from the date of issue, 
by means of which the whole will be repaid within seven- 
teen years. From December, 1896, to December, 1901, 
the company’s assets increased to the extent of 6,029, 000/. 
The directors reminded the shareholders that during this 
eee after charging the interest on the first mortgage 
ebenture stock and making provision for depreciation 
and maintenance, the profits have been as follows: 1897, 
216,371/.; 1898, 347,470/.; 1899, 404,653/.; 1900, 482,890/.; 
1901, 646,3332. 
Sheffield Chamber of Commerce : Annual Report.—The 
report of the Council of the Sheffield Chamber of Com- 
merce was issued on Saturday. The report deals with 
the present method of attaching the British hall-mark to 
foreign goods, and the hope is expressed that something 
may be done, following the precedent of the watch-case 
clauses in the Merchandise rks Act, 1887, to prevent 
the deception which undoubtedly now exists. The 


value of Chambers of Commerce in leading public opinion ; 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 


tute of Engineers had an interesting conversazione at 
Cardiff on Tuesday. A screen was occupied with a series 
of views of the steam ice-breaker Ermak, which were ex- 
plained by Mr. Arthur Gulston, who accompanied the 


The Cleveland Iron Trade.—Yesterday there was| vessel in the capacity of superintendent engineer of the 


rather a large attendance on ’Change, a very cheerful 
tone prevailed, and a good deal of business was trans- 
Buyers of foundry qualities of Cleveland pig 
iron were considerably in evidence, and not only were 
lace orders for early delivery, but 
few inquiries on forward ‘account. 
There was not a great amount of business doing ahead, 
but some forward contracts were made at quotations 
similar to those ruling for early delivery. 
Cleveland pig iron sold at 47s. 6d., and that was the 
eneral market quotation, notwithstanding that several 
atoms attempted to purchase at rather less 

Cleveland pig was 49s. 9d., and No. 4 foun 


ac 


they pre 
they mi 


builders, Messrs. Armstrong, Whitworth, and Co. New- 
castle-on-Tyne. The Ermak was built for the Russian 
Government, to keep the ports of Cronstadt. and St. 
Petersburg open during the winter, and to enable the 
Russian fleets in the Baltic to be brought down into the 
open water at any time. The vessel, which has proved 
herself most successful in assisting mercantile fleets, was, 
during the summer of 1899, taken into the Polar Ocean 
for trials amongst the Arctic ice. She reached nearly 
82 deg. north. In the Council Chamber a demonstration 
of wireless telegraphy and an exhibition of telegraphic 
instruments were given by a staff under the direction of 
Mr. W. W. Vyle, superintendent engineer of the South 
Wales district. 





46s. 9d., the last-named being scarce. The lower qualities 
of Cleveland pig were still plentiful, with the result that 
they were comparatively cheap. Grey forge was 45s. 3d. ; 
mottled, 44s. ba: and white, 44s. 3d. <A fairly good 
demand was reported for East Coast hematite pig iron, 
and as the cost of output is at the same time increasing, 
quotations were pretty strong. Sales were recorded at 
55s. 6d. for early delivery of mixed numbers, and some of 
the leading makers were inclined to hold out for a little 








Diary.—Messrs. Fleming, Kirkby, and Goodall, Li- 
mited, West Grove Mill, Halifax, makers of belts, send 
their ‘‘ Daily memory jogger”—a pad with dail 
for noting appointments, calls, cash mems., and other 
such items to be remembered. 


above that price. No. 1 was 56s., and No. 4 forge 53s. 
Spanish ore advanced, dealers declaring that they could 
not sell rubio under 16s. ex-ship Tees, pointing out that 
the price of ore at Bilbao was up to 11s., and that in ad- 
dition to other charges, a freight of 4s. 74d. or 4s. 9d. 


had to be met. To-day there was no change whatever in 


Patent Act of 1902 is referred to as an instance of the | the market. 
- : : : Manufactured Iron and Stecl.—Very unsatisfactory 
and in dealing with the matter of canal trafiic, it stated that | and discouraging accounts continue to be given of nearly 
it would be easy to quote a local instance of the hindrance every branch of the manufactured iron and steel trade, 
to the development of a waterway by the hampering con- | the single exception, i 


trol of a railway company. Trade in the French Congo, ment, in 


used unhesitatingly. The 


expressing the view that the law relating to debentures 
created by limited companies ought to be amended so as 
to provide that no charge or security should be given by 
a limited company upon the books or debts owing to it, 


one in which trade had been somewhat below the average 
of recent years. 


Death of Mr. William Oxley.—The death of Mr. 
the founders, about 


the firm continued during the greater part of his lifetime, 
and by his ability and commercial instincts he did much 


verted into a limited company. Mr. Oxley was well 


developing the foundry trade. 
Iron and Steel.—At the armour-plate works consider- 


very fair orders 


future are looked upon as being a little doubtful, but at 
— the collieries are running full time. Shipping 
) 


rton. The 


usiness is, of course, light; but the inland demand for | intervals. 


manufacturing fuel has been strengthened by an improve- 


the usual winter ave ; rates are unaltered. Stocks 


are now selling freely, the best sorts making up to 6s. per a ts 


ole 


ton, but smudge remains in poor demand. 








Tur Derwent.—A scheme for the extension of the : : 
Bamford Water Works for the Chapel-en-le-Frith rural | The owners state that there i¢ no improvement in. trade 
district council is to be proceeded with at once, and large | > justify ¢ i> Mak endo porns d stone dar tien diame 
contracts for material are pending. The idea is to con- the men to be put on the same terms as the Somerss 
struct at a cost of 16607. an additional reseryoir with a 
holding capacity of 100,000 gallons. 








Welsh Coal for Norway.—The Intendant of the Nor- 
ment in other branches of trade. In the open markets wegian Navy has invited tenders for 3500 tons of South 
hards are procurable at from 9s. 3d. to 9s. 9d. per ton. | Wales coal, with delivery at Karljohansvern or Hel- 
In household fuel business can hardly be said to be up to somvik, as the Intendant may direct. 

The Bristol Coal-Field.-—- Coalowners in the Bristol 
cede a request put forward 
the miners for a 24 per cent. advance in wages. The 
ance is for 13 weeks only, when, as in the case of the 
Somerset miners, it will be discontinued without notice. 


miners. 
The South Wales Engineers.—The South Wales Insti- 


in fact, being the steel rail depart- 
. : branch there is continued activity. 
the Chinese tariff—the hope being expressed that the Quotations show little alteration. Common iron ba: 
home Government would carefully scrutinise the action | ¢7 5s. best 
of the Chinese Government and its provincial officials so angles 6l. 2s. 6d., steel ship-plates 5/. 10s., steel ship- 
as to see British traders did not lose the advantages angles 5J/. 6s. 3d., and steel boiler-plates 7/. 5s. to 7/. 10s. 
they had taxed themselves to obtain—and shipping rings | —j] Jess the customary 24 per cent. discount for cash. 
are also referred to at length. Under the latter head} fyeavy sections of steel rails are 5/. 10s. net at works. 
the council express the opinion that the Government | Qast-iron railway chairs have been reduced to 3/. 10s. net. 
had a potent weapon with which to combat the giving of | The accountant to the Board of Arbitration has certified 
preferential rates to foreign goods, and that it should be| the average net selling price of rails, plates, bars, and 

f ouncil had agreed to the angles for the two months ending December 31 last to 
ae of the Walsall Chamber of Commerce, that a! have been 6/. 5s. 1.54d., as against 6/. 5s. 7.36d. for the 
ocal representative should second the standardisation previous two months, and in accordance with sliding-scale 
resolution at the meeting of the associated chambers ; and arrangements, wages for February and March will be 
they had also given notice of a resolution of their own, | the same as prevailed during the preceding two months. 


Coal and Coke.—Gas coal is steady and pretty firm, with 
running contracts taking the supply well up. | 
coal is, if anything, a shade easier ; manufacturing coal 
or upon its stock-in-trade, or loose effects. They, how-| unaltered; coking coal strong; coke for shipment 18 
ever, recognised that the subject had two sides. Under | rather weak, but for home consumption it is firm, the 
the heading ‘“‘state of trade,” the report states that | local requirements continuing heavy. Export coke is 17s. 
serhaps the best description of the general trade of the | f.o.b.; average qualities of blast-furnace coke fully 16s. 
istrict would be that the year had been uneventful, and | delivered here. 


NOTES FROM THE SOUTH-WEST. 

Dec i Cardiff.—The steam coal trade has shown less activity. 
William Oxley, of Sheffield, occurred on the morning of |'There has been a moderate inquiry for the best and 
January 22, at the age of 74. The deceased was one of | second-class large for early delivery, but for forward 

) half a century ago, of the firm of shipments there has been practically no demand. The 
Oxley Brothers, Limited, engineers and ironfounders, | pest large steam coal has made 14s. to 14s. 3d. pe 
Union Foundry, Sheffield. His active connection with | while secondary qualities have brought 13s. 6d. to 13s. 9d. 
ouse coal trade has remained firm. No. 3 
: ‘ hondda large has made 14s. 3d. to 14s. 6d. per ton. 
to promote its development. When he retired a few | Coke has shown steadiness ; foundry qualities have been 
years ago, in consequence of ill-health, the firm was con- making 18s. to 19s. 


bars 6/. 15s., iron ship-plates 6/. 5s., iron ship- 








r ton, and —— — 15s. Aon 

rton. As ards iron ore, rubio has m quoted at 
known in the iron trade, and he has had a large share in M4. 6d. to 14s. Od. per ton; Tafna, at 15s, 3d. - 15s. 6d. 
per ton ; and Almeria, at 14s. 9d. per ton. 


: New Steamship Services.—Two new steamshi 
able p s has been made with the contracts now on | are about to be worked from Newport to the 
hand. he earlier processes are almost completed, and | the first instance arran 
the finishing operations are well advanced, and, therefore, | vessels of the Hall, 
further orders will be required in the near future if the ply between Newport and Bombay at 
plant is to be kept running. Both light and heavy forg- | and the first steamer will be the Wistow 
ings are in fairly good request, but competition is very | clear from the Alexandra Dock, February 5. Other vessels 
keen. There is no general :mprovement in the railway | under the joint service will follow in due course. There 
branches, the home companies still pursuing an economical | wil] also be a distinct service from the Bristol Channel to 
course in ee material. From abroad, however, some | Karachi, under arrangement for joint service of the Hall 
have been received ; but the weight of | and City lines. The first steamer of the service will be 
work on hand is much below the present means of pro- | the City of Bombay, vid Glasgow and Liverpool, clearing 
duction. The demand for tool steel and steel wire by | from Cardiff, February 7, and_other steamers will follow | Co 
some European countries has shown a marked decline ;|at frequent intervals from Newport or Cardiff. The 
but some houses are experiencing an improved business | steams ip City of Delhi has arrived at Newport, and is 
for best steels for the home market. loading for Ca 


South Yorkshire Coal Trade.—Prospects as to the near | Delagoa 


ments have been made by which 
lan, Anchor, and City lines. will 


Town, Mossel Bay, East London, Natal, 
ira, and the Mauritius. 
of the Clan line, Ellerman-Harrison line joint service, will 
follow from Newport to South African ports at frequent 


Bay, 


THE WortD’s Saipsurtpinc.—The total shipbuilding 
output of the world during 1902 (exclusive of warships) 
apenen, according to Lloyds’ Registry, to have been 
about 2,503,000 tons (2,126,000 steam, 377,000 sail). 
Lloyds’ ene wreck returns show that the tonnage of 
all nationalities totally lost, broken up, &c., in the course 
of twelve months amounts to about 740,000 tons (362,000 
steam, 378,000 sail). It will thus be seen that the total 
net increase of the world’s mercantile tonnage during 
1902 is about 1,763,000 tons. Sailing tonnage has been 
slightly reduced, while steam tonnage has increased by 
1,764,000 tons. Compared with the net increase for the 
world, the net increase of 643,000 tons, as stated above, 
for the United Kingdom is equivalent to over 36 per cent. 
In the net increase of the world’s steam tonnage—viz., 
1,764,000 tons, the United Kingdom has sha: to the 
extent of 708,000 tons, or 40 percent. Of the tonnage 
launched during 1902, the United Kingdom has acquired 
over 46 per cent.; and of the new steam tonnage the 
United Kingdom has acquired over 53 per cent. 





“Science ABsTRACTS.”—We are requested to call 
attention to the fact that a change is being made this 
year in the publication of ‘‘Science Abstracts.” It 
will in future be published in two sections. Section A: 
Physics—embracing light, including photography ; heat ; 
sound ; electricity and magnetism ; chemical physics and 
electro-chemistry ; general physics; meteorology and 
terrestrial physics ; physical astronomy. Section . Em- 
bracing steam plant, gas and oil engines ;_ automobiles ; 
oil-engines ; driven ships and launches; balloons and air- 
ships ; general electrical engineering, including industrial 
electro-chemistry, electric generators, motors and trans- 
formers, electrical distribution, traction and lighting, 
telegraphy and telephony. The subscription prices will 
be 18s., or 44 dols., for each section separately, including 
index, for the two sections 30s., or 74 dols. Attention is 
also called to the fact that the American Physical Society 
is now joined with the Institution of Electrical Engi- 
neers and the Physical Society of London in the 
direction of the publication, and has elected Professor 
E. H. Hall, of Harvard University, as its representative 
on the publishing committee. In consequence of this 
arrangement Section A will, in future, be received by 
all members of the American Physical Society. The 
American Institute of Electrical pe is also co- 
operating with the committee, and taking special means 
to bring the publication to the notice of all their members, 
who will in future be able to obtain it at a reduced 
“ae of subscription through the secretary of the American 
nstitute. 





THE LATE Mr. JOHN Prick, NEWCASTLE-ON-TYNE.— 
Many of our readers will regret to learn of the death of 
Mr. John Price, at his residence at Osborne Villas, Jes- 
mond, on Tuesday afternoon, the 27th inst. Mr. Price, who 
was for about forty years closely associated with the ship- 
building industry ye the Tyne, was born in 1836, of Scotch 
parentage, and was trained as a marine engineer, adding 
to shop experience the advantages of service as chief en- 
gineer at sea. In the early ’seventies he was a surveyor 
at Lloyds, and in 1876 was appointed, in succession to 
the late Mr. John McIntyre, manager of the works at 
Jarrow-on-Tyne of the Palmer Shipbuilding and Iron 
mpany. For quite fifteen years he continued in this 
position, during a period when extensive developments 
were carried out alike in the works and in the designs of 
vessels built. On retirement, he became a director of 
Messrs. C. S. Swan and Hunter, Limited, the ship- 
builders at Newcastle-on-Tyne, an office he held up to the 
time of his death. Mr. Price was a member of several 
of the technical institutions, including the Civil Engi- 
neers, Mechanical Engineers, and the Naval Architects ; 
but he did not take any great part in the public proceed- 
ings. In the industrial and corporate life of Jarrow he 
acted a leading part, and was a member of the Town 
Council from 1875 to 1898, and mayor twice—in 1887 and 
1894. He shared with Sir Charles Palmer much of the 
credit associated with several movements for the benefit 
of the people, as well as the success of many industrial 
rojects. He was long identified with the volunteer 
oree, rising to the rank of lieutenant-colonel command- 
ing the 1st Durham Royal Engineers ; but in recent years 
he relinquished all public offices, except —- those 
associated with his presbyterian church. He was twice 
married, and leaves a widow, two sons, and four 





daughters’ 
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MATTHEWS’S BUFFER FOR ROLLING- 
STOCK. 


THE annexed engraving illustrates Matthews’s patent 
buffer. It will be seen that the plunger is prevented 
from leaving the box by the collar C, which is inserted 
in halves into the groove cut for it. The ring C is held 
in position by the ring B, which is secured by a split- 
pin, sing through the recess in the collar B, 
and also through the spindle. The collar A is designed 
to cover and protect this pin from injury by the spring, 
and also to take the cutting action of the sharp top of 
the spring, as this collar will be the cheapest to replace 
in case of damage. 

A frequent cause of the breakage of springs and fit- 
tings in other buffers is the unequal compression set u 
by the plunger being struck on one side of the head, 
cijeaialey in —- curves ; but in the buffer under 
notice this is entirely avoided, as, owing to the con- 
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struction of the case and collars, a travel of 2? in. is 
obtained before there is any likelihood of an unequal 
compression being set *. 

It often happens in buffers that pieces of broken 
spring get behind the collar, thus jamming the plunger 
in the case, and causing it to be very difficult to with- 
draw, besides damaging the parts. In Matthews’s 
buffers this is entirely avoided, as at no part of the 
stroke can any pieces of spring which would be likely 
to jam get behind the collars. 

Some of these buffers have been tried by the Great 
Western Railway on locomotives drawing 40 10-ton 
wagons, and in order to give this new design a 
thorough trial, they were put to work in one of the 
very heaviest districts embracing very severe curves 
and gradients. After twelve months’ work they were 
taken to pieces, with the result that the springs and 
parts were found to be in as perfect a condition as 
when first put into the buffers. Weare informed that 
the officials of the Great Western Railway are so satis- 
fied with the result that they have adopted these 
buffers as their standard, and have recently placed an 
order with the makers for 500 locomotive buffers on this 
principle. The sole manufacturers are Messrs. George 
Turton, Platts, and Co., Savile-street, Sheffield. 








INDUSTRIAL NOTES. 

By the united wisdom of the Parliamentary Com- 
mittee of the Trades Union Congress, the Labour 
Representation:Committee, and the Committee of the 
General Federation of Trade Unions, assisted by 
counsel specially consulted, a Bill has been prepared 
and adopted with the view of surmounting the diffi- 
culties created in connection with trade union law by 
the Taff Vale case, and other decisions of recent date. 
The main purpose of ‘‘the Trades’ Dispute Act, 
1903,” which is the title of the Bill, ‘‘is to legalise 
the peaceful conduct of trade disputes.” Whether it 
be possible to carry the Bill as it now stands, or to 
achieve the object aimed at, are matters of opinion ; 
time only can decide in either case. Clause 1 deals 
with picketing. It proposes to enact that peaceful 
persuasion shall be lawful. In this respect it proposes 
to amend the Conspiracy and Protection of Pro- 
perty Act, 1875, Section 7. An attempt was made to 
amend that Act in the manner here proposed when 
under discussion in Parliament, but it failed. The 
labour leaders of that day only assented to the pro- 

sal as a compromise. Their attitude was that both 


the statute and the common law were sufficient in | 
all cases, especially with the Protection of Persons | agreements. On the following day the Court suggested 


Act, a most stringent enactment in cases of personal 
intimidation and violence. In this contention Messrs. 
Hughes and Harrison, Sir William Harcourt and Sir 
Henry James, Messrs. Mundella, Hinde Palmer, and 
a number of others concurred. The idea was that 
general law was preferable ‘to special law in all such 
cases. Much contention is sure to arise over what is 


| 


the workman is different from the polished language 
of the drawing-room, while its meaning may be the 
same. 

The second clause of the Bill, dealing with con- 
spiracy, is less liable to conflicting criticism. It safe- 
guards all concerned from unlawful acts. It practi- 
cally puts all persons and publications on the same 
level in the eyes of the law. The ground of action 
must be that the act done is in itself unlawful. The 
third clause endeavours to safeguard the funds of the 
union by enacting that the officials, committee, or 
other persons must, under the rules of the union, have 
expressly authorised the acts complained of. ~ It is 
very doubtful whether such @ provision could be 
passed by Parliament; and if it were, the unions 
might so construct their rules that the council could 
repudiate the acts of its officials when they thought 

roper to do so. Now the real difficulty so far has 
esas that the acts complained of have been by the 
Courts declared unlawful, as, for example, breaches of 
contract. In no case can the Legislature so stultify 
itself as to declare that breaches of contract can go 
unpunished. The men who break a contract are 
liable for the consequences ; and those who aid and 
abet the unlawful act are liable in their degree for 
the consequences. Every breach of contract carries 
with it its liability, if the party aggrieved thinks fit 
to appeal to a court of law. Labour contracts can be 
no exception to the rule. Therefore trade unionists, 
as well as others, must avoid breach of contract. 
Again, they must nut conspire to do an unlawful act, 
or to do a lawful act by unlawful means. - All this is 
general law, and sensible law, for the protection of the 
community. If the system of picketing could be 
brought under the general law in the same way, there 
would not be the same need for complaint. As it is, 
it is regarded asa class-made law. 





Gradually and slowly, but surely, the law is being 
tightened around the trade unions of this country in 
a way which will mean a good deal of trouble in the 
future. For this they have to thank the labour 
leaders of the last thirteen years. When, in 1889 and 
1890, the more advanced of the new men derided the 
great unions as mere friendly societies, and some of 
them “ beastly rich,” and declared in favour of a more 
militant policy, and for that purpose organised the 
new unions intentionally as fighting machines, they 
entered upon an aggressive warfare which in the 
end proved to be disastrous. One result of that policy 
has been the litigation of recent years. It was not to 
be expected that employers would sit idly by while 
the unionists sought to enforce compliance with their 
ultra demands. The action brought against the York- 
shire Miners’ Union is quite a different matter. The 
plaintiff was a member of the union, and had up to a 
given time received strike or out-of-work pay. But 
it appears from the evidence that the Colliery Com- 

any, or someone else, bore the costs of the action. 

his seems like what is called ‘‘ maintenance” 
in actions at law. But the case was not argued in 
that sense. The evidence given showed that while 
the union disapproved of the action taken, some of the 
officials superintended the movement, and the union 
granted strike pay. This was practically an endorse- 
ment of the policy of the men at Denaby and Cadeby 
Main Collieries, and therefore if the rules were broken, 
the union, in fact, accepted responsibility. Evasion 
of responsibility and consequent liability is difficult, 
and is a policy not to be resorted to by any labour 
union. 

Counsel for the defence first urged that there was 
no breach of contract, as he contended that the con- 
tract still existed ; afterwards he admitted the breach. 
“‘Then,” the judge said, ‘‘there is no question to go 
to the jury ;” but the counsel for the plaintiff urged 
that there was. The judge assented, and summed up. 
He decided that there was breach of contract; that 
the men knew their action to be illegal, and that the 
offer to resume work was only to get strike pay. The 
jury found for the plaintiff, and an injunction was 
thereupon granted. But, as notice of appeal was 

iven, a stay of execution for a week was granted. 
The judge fixed Wednesday, the 2Ist inst., for the 
appeal to be heard, and on that day it was dismissed, 
and the injunction confirmed. 

The case was opened in the Court of Appeal on the 
day mentioned. Counsel for the appellants—that is, 
the Yorkshire Miners’ Association—urged ‘‘ misdirec- 
tion,” admitting evidence prejudicial to the defen- 
dants’ case, and that the verdict was against the 
weight of evidence. It was argued that the action 
was barred by Section 4 of the Trade Union Act, 1871, 





as to enforcing and recovering damages for breach of 


a settlement ; but, after consultation, counsel for the 
plaintiff stated that they could not agree to a patched- 
up peace. Legal arguments on both sides were then 
continued. On the third day the questions raised 
were argued pro and con, when the case was further 
adjourned. The Court decided to extend its exemp- 
tion of the injunction, or stay ee for another 


termed ‘‘ peaceful persuasion.” The rough speech of | week, so as to allow a continuance of strike pay if the 


union so decreed. The Court also decided that the 
trustees of the union should be added as defendants, 
as they are the legal custodians of the funds of the 
association. The final decision of the Court is there- 
fore still to come. 





The labour question is still very much to the front 
in South Africa, and doubtless it will be for some time 
to come. Mr. Chamberlain seems to have disposed of 
one difficulty—Chinese labour is not to be imported. 
He declared that all rumours as to the Colonial Office 
having ee the idea were false. As regards 
native labour, he used one expression which might 
mean much. The blacks ‘‘must” be made to work. 
If this means anything, it means compulsory labour. 
People in this country are apt to take fright at such 
an idea. Indeed, it is only justifiable on the plea that 
the blacks are children, and that they must be com- 
semen to learn habits of industry, just as children are 

orced to go to school. Possibly a better course would 

be free or assisted emigration by the Mother Country, 
or immigration by the Colonies. The field is wide, the 
resources of the country are great, and labour is re- 
quired to develop them. 





One of the things which seem to have impressed 
the delegates of the Mosely Commission was the con- 
stitution and objects of the American Civic Federa- 
tion, a body quite different from any other existing 
there, here, or in Europe. 1t is somewhat similar to the 
‘* Conseils des Prud’hommes,” once so often eulogised 
in France, but now seldom referred to. Yet it differs 
from those, because outside persons, other than em- 
ployers and employed, form part of the council. It 
consists, say, of twelve employers and of twelve labour 
representatives, and then twelve representative public 
men in politics, literature, or science, with an inde- 

ndent chairman. The association is a voluntary 

y, with no executive or legal authority, but it has 
almost infinite power of initiative. It can pave the 
way for and promote negotiation and conciliation ; 
may even arbitrate, if the parties concerned agree. 
But it has no legal authority to enforce awards, such 
as was given to the ‘‘Conseils des Prud’hommes ” of 
France. We have Chambers of Commerce, the mayors 
of cities and towns, and others who may interpose in a 
friendly spirit, but no body of supreme importance to 
whom the public can look up in cases of labour troubles. 
The bee | act that the British delegates were im- 
pressed by the Civic Federation, and desire to imitate 
it, is a good sign. It evinces a growing desire to 
avoid industrial conflicts. Fortunately, there is no 
lack of representative employers who could and would 
act in A body ; it would not be difficult to select 
a sufficient number of eminent public men to represent 
the public; the organised trades could elect a sufficient 
number of able and prudent men to represent labour. 
The experiment is worth trying. - It mi # avert a recur- 
rence of some of the wretched mistakes of recent years, 

Reports state that a steadier business has been doing 
in the Wolverhampton district iron trade, and that 
manufacturers take a’ more hopeful view of the situa- 
tion. There is, in fact, a revival of expectations in 
respect of South Africa, in the belief that Mr. 
Chamberlain’s visit will help to settle matters, and 
that extensive works will be undertaken in various 
directions, in railways, bridges, and other construc- 
tive work, as well as in general engineering, roofing, 
fencing, and mechanical appliances. It is naturally 
expected that the Midland. will largely participate 
in any orders that may come to hand from that 
quarter. As regards the engineering and allied in- 
ustries, no material change is reported in the situa- 
tion. What little change there is seems to be favour- 
able rather than unfavourable. It is noteworthy that 
in the constructive branches, in all that pertains to 
transport, railway stock, locomotives, motors, and 
even cycles, the outlook has improved ; while in the 
hardware branches no serious complaints of bad trade 
are heard. So far the position is encouraging. 





In the Birmingham district reports are even more 
favourable as regards the iron and steel trades. The 
stimulus recently given has been maintained. Foreign 
competition is said to be less keen, as German manu- 
facturers have advanced their rates. Marked bars have 
been in good demand, and prices are firm, with even an 
upward tendency. Unmarked-bar makers report better 
trade, and galvanisers are busy. The steel trade is 
active, good orders having been recently placed. There 
has also been a better inquiry for pig iron. In the en- 
gineering and allied Pes no material change is re- 
ech In the other iron, steel, and metal-using in- 

ustries the situation is not unfavourable, though all 
branches are not equally active. The tone generally 
is more hopeful in the district. 





The position of the engineering trades in Lancashire 
appears not to have improved equal to expectations. 
An increased weight of work is coming forward amongst 
locomotive builders, and in some sections of electrical 





engineering ; but the tendency in other branches is 
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regarded as towards slackening off. The prevalent 
feeling, it is said, is that it will be fortunate if trade 
during the current year is no worse than it is now. 
Still there is a good deal of work on hand of one kind 
and another, and some branches will continue to be 
moderately employed for some time, quite irrespective 
of new work coming forward. If the outlook is not very 
encouraging, it is not seriously depressing, and a slight 
turn in the scale would give increased activity in 
many branches of the engineering trades that are 
now rather slack, though not badly depressed, except 
the textile - machine - making sections. The finished 
iron trades have shown a tendency towards slackening 
off in the matter of buying, no great weight of busi- 
ness having been put through ; but in pig iron a fairly 
large weight of business has been put through. This, 
if anything, means future business, while rates have 
been well maintained. Nevertheless, the prospects 
are not considered good. In the steel trade some 
cutting of prices is being complained of. 





Negotiations have been going on between the re- 
presentatives of the Engineering Trades Employers’ 
Association and the Amalgamated Society of Engineers 
and Boilermakers and Iron Ship Builders’ Unions as 
regards the proposed reduction in wages on the North- 
East Coast. No decision was arrived at, but the results 
of the conferences are to be submitted to the mem- 
bers of the workmen’s unions. The representatives 
of the latter deny that the state of trade requires the 
reductions proposed ; the employers say that it does. 
So far, however, the question of a strike appears not 
to have arisen. 





While the law proceedings have been dragging along 
in the Courts in London, further evictions have been 
going on in the colliery districts of Denaby and Cadeby 
Main. Provision had to be made to shelter the 
families evicted, and to provide for their wants. In 
this others than miners have assisted. Strike pay has 
been continued with the assent of the Court; but 
subject, of course, to the final judgment and decree. 
If the injunction granted is enforced, after the 
technical points are disposed of,’the union will no 
longer be able to pay. But it is reported that the 
other miners’ unions will vote means of support. 1t 
is to be hoped that they will act under good advice, 
so as not to raise other cases of litigation. Doubtless 
this will be attended to. Meanwhile distress and 
suffering pervade the district. 


The Social Democratic Federation is once more 
active in the cause of the unemployed. It is a doubt- 
ful policy, for the political element will check the flow 
of money in aid of the distressed. The ‘‘ divine dis- 
content’ which they preach has two sides to it, and 
one is regarded as noisome by those who can give and 
might be willing to give to relieve real distress. That 
a considerable number are out of employment is not 
to be gainsaid. The average number employed at 
the London docks and wharves is nearly 2000 below 
what it is when trade is good. Those are augmented 
by an increased number of unemployed in a vast 
number of industries, great and small, in London. 
And yet London streets are not kept as clean as they 
might be. Useful work might be found for willin 
labour which would not be wasteful, and some of 
which might be permanently advantageous. The 
saddest of all sad sights is to see men, able and 
willing to work, idle and suffering because they cannot 
find work to do. 





The seamen at Shields are strenuously resisting the 
sroposed,. reduction in rates below 4/. 10s. per month. 
Vhen a portion of the crew for the Hull steamship 

Jessica had been engaged at lower rates, an enormous 
body of seamen assemblec at the shipping office to 
prevent the men signing on. The police had to inter- 
fere, as some men were roughly handled. The Sun- 
derland branch of the Seamen and Firemen’s Union 
support the Shields’ men in their resistance. 





The negotiations for a settlement of the basis of 
wages oa of employment in the South Wales coal 
trade were continued at a further conference held last 
week at Cardiff. No definite result was arrived at, 
though the conference was prolonged. It is proposed 
to hold a general conference of colliery delegates from 
all the districts before any final settlement is agreed to. 








THE HORSFALL DESTRUCTOR. 

For the destruction of the house refuse of the 
Strand district a Horsfall destructor was erected and 
put to work about two years ago. The designs were 
prepared, under the superintendence of Mr. Arthur 
Ventris, by Mr. George Watson, the engineer to the 
Horsfall Company. At the time the plant was con- 
structed, and when it was first put in operation, the 
Strand District Board of Works was in existence ; but 
shortly after that body ceased to exist, its functions 
being taken over by the City of Westminster, to which 


at Shot Tower Wharf, which is on the southern or 
Surrey bank of the river, and a short distance eastward 
of Waterloo Bridge. 

We have on former occasions referred to the Horsfall 
destructor in these pages.* In our issue of January 22, 
1897, we described the Oldham furnaces, and in our 
number of August 12, 1898, we described the furnaces 
erected by this company at Bradford. 

Since our former descriptions appeared some novel 
features have been introduced, and the experience 
gained with the Strand destructor has led to certain 
modifications being made in the design. The chief of 
these consists in the method of feeding, so that the 
refuse is placed directly into the furnaces, not being 
touched by hand at all. This has necessitated certain 
alterations in the original design. The refuse is col- 
lected by means of Thornycroft steam wagons and 
large four-wheel tip-vans; the steam wagons being 
especially useful and enabling large quantities of 
material to be dealt with very expeditiously. The 
furnaces, as at present worked, will take the whole of 
the contents of a large pair-horse van or of a steam 
wagon, the weight of the load varying from 15 cwt. up 
to 24 tons or even more. The original way of dealing 
with the refuse was to deposit it on the platform, as 
illustrated in our description of the Oldham destructor, 
and then to charge it to the furnace by hand. At the 
Strand destructor, however, there is no provision what- 
ever for storing the refuse, and it can therefore only 
be removed from the wagons by discharging it into 
the furnace, as stated. In order to take these large 
charges practically instantaneously, both the destructor 
cell and the feed-hole must be unusually large, and the 
furnaces at Shot Tower Wharf are 2 ft. wider than 
usual, being 7 ft., in place of 5 ft. There are six 
furnaces, and the area of each is 42 square feet. This 
— will destroy 72 tons of refuse in 24 hours, and 

as dealt with this amount under strict tests. 

The confined site at Shot Tower Wharf prevented 
the construction of the inclined roadway of usual 
length to the top of the destructor, and the building 
had therefore to be carried below ground. Durin 
construction considerable difficulty was suucanial 
owing to flood water from the Thames getting into 
the excavations. Water also gained access to the 
main flue, and was a source of much trouble until the 
structure was made water-tight. An overhead flue was 
also constructed from the top of the boiler to the dust- 
catcher, and this served as an auxiliary. These points 
are of interest as bearing on the subsequent modifica- 
tions. The doors of the very large openings that had 
to be provided in order to take in a whole wagon- 
load of refuse, gave considerable trouble. At first 
they could not S sealed to retain smoke and gases. 
The smallest opening allowed the hot flames to leak 
through, and licking round the doors overheated and 
warped them, so that large spaces for leakage were 
soon formed. 

The Strand district refuse, it will be seen, is not 
destroyed in the City of Westminster, but in the 
parish of Lambeth, and Dr. Priestley, the medical 
officer of health for Lambeth, very properly deter- 
mined that Lambeth should not be annoyed by de- 
structing its neighbour’s refuse. He therefore in- 
structed his inspectors to watch the destructors day 
and night, and he drew the attention of the Westminster 
authorities and the Horsfall Company to complaints 
that had been made. 

After trying various methods for keeping the doors 
tight, the Horsfall Company tried a water-seal system, 
and this has proved quite satisfactory. Troughs are 
laid horizontally round the feed-opening, and are 
connected with a feed-tank, which has a ball-cock to 
maintain the water at a constant level. The lids of 
the furnaces, each weighing about 14 ton, are sus- 
pended from winches, mounted on trucks, which run 
on rails. The winches are so arranged that by a few 
turns of the handle the lids can be raised about 4 in. 
This takes them clear of the water seal, and by means 
of the trucks they are drawn clear of the opening. 
Two tons of refuse can in this way be charged in 
less than a minute, and one man can feed all the six 
furnaces. On the old system it would have needed 
two men to shovel head for a quarter of an hour to 
charge a cart-load of muck into a furnace. Dr. 
Priestley has certified, since the water seal arrangement 
has been put in, that the destructor is capable of carry- 
ing on the work required without nuisance to the 
neighbourhood. 

It is, perhaps, a fortunate thing that this destructor 
was erected on hostile ground—that is to say, on ground 
that would have been hostile had the destruction of 
the refuse been a nuisance to the surrounding inhabi- 
tants. The rivalry between adjoining parishes and 
districts is often fairly keen, Poe it is quite possible 
that were the destructor within the confines of the 
Strand district, it might not have been observed quite 
as closely as Dr. Priestley very properly thought 
necessary. At any rate, the knowledge that refuse 


*See ENGINEERING, vol. liv., pages 369 and 430; vol. 
Ixii,, page 671 ; vol. Ixiii., pages 122 and 146; and vol. 


can be destroyed entirely without nuisance in so 
crowded a district is entirely satisfactory. 

This destructor is provided with a centrifugal dust 
catcher, which hasbeen brought out by the Horsfall Com- 
pany. It is placed between the boiler and the chimney, 
and performs its function most satisfactorily, as may 
observed by those who are in the habit of crossing 
Waterloo Bridge, for the cloud at the top of a modern 
destructor chimney is likely to be dust rather than 
smoke. As itis, it is generally difficult to tell whether 
the plant is at work or not. The clinker is removed by 
an overhead railway. A special lift has been designed 
in connection with this work. Itis so arranged that it 
lifts a section of the track with the trucks upon it. 
The rails of this section, on reaching the top of the 
travel of the lift, can be switched at will either to carry 
away the full truck or take ona returning empty truck. 
An overhead railway is provided from the hoist to the 
end of the jetty, where the barges that carry off the 
clinker are moored. There is automatic traversing 
and unloading gear. There is a mortar mill, in which 
some of the clinker is ground up to be made into 
mortar. Steam for driving the electric light for the 
yard and stables is generated by the burning of the 
refuse. 

It may be added that the six furnaces are of the now 
well-known Horsfall back-to-back type, and have the 
Company’s forced-draught system in which the air is 
conducted through blast flues, and from thence through 
cast-iron side boxes which, in this system, form the 
sides of the furnaces, The provision of these boxes 
not only enables the air for combustion being heated 
up, thus giving a hotter furnace, but it does away 
with the firebrick sides of the furnace, to which clinker 
became attached, and destroyed the brickwork when 
remeved. This was a most fruitful source of expense 
and difficulty with the old form of construction. The 
clinker does not adhere to the air-cooled iron boxes. 

We are glad to hear that other public bodies are 
taking up this system of disposing of town refuse. 
That the material may be burnt in this form of de- 
structor when it is once in the furnace, without the 
escape of noxious fumes, we were convinced by former 
observation, and the dust trouble now seems to be 
overcome. The further advantage of conveying the 
refuse from the cart to the furnace hearth without 
any handling or storage is an additional guarantee of 
the health of the community, and an extended pre- 
caution against the spread of those dirt diseases 
which form so large a part of the bills of mortality. 








THE CONGO. 

TuE Belgian undertaking known as the Congo Com- 
pany for Commerce and Industry has just issued its 
accounts for the financial year ending June 30, 1902. 
The capital of the company stood at that date at 
49,080/., while the reserve fund remained at 5663/., as 
in the previous balance-sheet. The profit realised in 
1901-2 is returned at 21,522/., admitting of the pay- 
ment of a dividend at the rate of 30 per cent. per 
annum, a reliquat of 6034/. being carried forward to 
the credit of 1902-3. The corresponding balance 
brought into the accounts from 1900-1 was 11,434/. 
Several other companies are affiliated with the Congo 
Company for Commerce and Industry. The first of 
these is the Congo General Warehouse Company. This 
company had sustained a loss at the close of 1901 of 
2859/., in consequence principally of the inveterate com- 
petition carried on by business houses in the Lower 
Congo, and the low selling prices which have naturally 
resulted from it. A contingency fund had been formed 
to provide for doubtful debts, and of this fund 976/. 
was applied in reduction of the balance at the debit of 
the accounts for 1901. The loss at that date was accord- 
ingly brought down to 1883/. The Congo Products 
Company is in a prosperous condition, its operations 
for 1901 having resulted in a substantial profit, while 
1200. was carried to a special reserve fund. New 
tariffs have been brought into operation ‘upon the 
Congo Railway, and the receipts of that undertaking 
in 1901-2 were 469,9907. After meeting general ex- 
penses, providing for the charge of obligation services, 
and carrying 8000/. to a renewal fund, the net profit 
remaining was 265,540/. The company has deemed it 
prudent to form a special contingent fund of 37,600/., 
the balance available for dividend being brought down 
in consequence to 217,944/. This admitted of the dis- 
tribution of a dividend of 3/. 5s. 8d. per ordinary 
share for the past year. A sufficient time has not yet 
elapsed to enable a definite opinion to be formed of the 
effect of the new reduced tariffs. The reductions 
which have been made can scarcely fail, however, to 
have a good effect upon the general development of 
the Congo. As regards the Katanga Company, 
activity has been displayed in the Katanga district 
during the past twelve months. Railway communi- 
cation is contemplated with the neighbourhood of 
Stanley Falls; surveys have been commenced for a 
new line in the south; and extensive road works 
have been carried out. _ Mining explorations have 
been made by Mr. Williams, and previous discoveries 
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gold has also been established, but not upon any im- 
portant scale. To the south of the Katanga, Belgian 
enterprise will be enabled to deal with a good mining 
district, while in the east and south caoutchouc seems 
likely to yield appreciable profits. Hitherto work- 
ing operations of all kinds have been rendered 
difficult by the absence of means of communication, 
but this is a drawback which is now being over- 
come. As regards the Lomami Company, its re- 
sources are being turned to better and better account. 
In 1900-1 the company had six factories and posts ; 
the number has now been carried to eleven. The 
progress made in the production of caoutchouc is 
thus steady, although still slow. The South Kam- 
erun Company is producing a considerably increased 
quantity of caoutchouc. In the first six months of 
the year the output was 4560 tons, while in the second 
half of the year it rose to 22,500 tons. The profits 
realised by the Upper Congo Commerce Company de- 
clined last year. This falling-offoccurred almost entirely 
under the head of caoutchouc, the production having 
been less by 200 tons, while lower prices had also to 
be accepted. On the other hand, the past year is 
regarded as closing a period of difficulties against 
which the company has had to contend. In the 
closing months of 1902 the company has entered upon 
a new phase, as it will be enabled to concentrate its 
efforts upon 3,375,000 acres of land in the Busira 
district, which it holds in common with the Congo 
Company for Commerce and Industry and the Congo 
Railway Company, and with the working of which 
it is charged. 








THE PHOTOMETRY OF ELECTRIC LAMPS.* 


By Dr. J. A. Fiemine, M.A., F.R.S., Member, Professor 
of Electrical Engineering in University College, 


London. 
(Continued from page 130.) 


Tue third flame standard, which has come into very 
general use, and is especially popular in Germany, no 
doubt on account of its German origin, is the so-called 
Hefner lamp, which was introduced by Herr von Hefner- 
Alteneck in 1884. This well-known lamp consists of a 
small metal body containing the combustible, and from 
out of it a metal tube made of German silver, containing 
the wick, rises. The tube is 8 millimetres inside dia- 
meter, and 8.3 millimetres outside diameter, and 25 milli- 
metres high. The wick is formed of strands of cotton 
yarn. Separate threads to the number of fifteen or twenty 
are laid together, straight, not twisted, until the size of 
wick is sufficient to fill up the tube without squeezing. 
The exact number of strands is not of great consequence, 
and only affects the height of the flame. By means of a 
simple rack mechanism the wick is moved up and down 
so as to alter the flame height; and by means of a small 
rod fixed at the top of the lamp, carrying two metal 
sights, the flame can be adjusted to be exactly of the 
standard height of 40 millimetres. 

The material burned in the ap is amyl acetate— 
C,;H,402. The quantity of the combustible in the lam 
does not matter as long as all the lower ends of the wic 
are well immersed. The wick should be trimmed square 
at the top of the tube, and, after filling the lamp, it 
should be allowed to burn ten minutes before adjusting 
the flame and making the measurement. 

It was claimed by the inventor that the absolute purity 
of the amyl acetate was not of very great importance ; 
but this has been lately denied, others asserting that it is 
essential to use chemically pure amy] acetate. 

The lamp is used without a chimney, and as the flame 
is very lambent or mobile, it must .be carefully protected 
from draughts. The luminous intensity of this flame is 
less than that of a British standard candle. Measures of 
the ratio, however, made by different observers do not agree 
very well. The following. Table is taken from a prelimi- 
nary report of a sub-committee of the American Institute 
of Electrical Engineers on Standards of Light, issued in 
1896} :— 


TaBie I. © 
Fs ce = the 
“ efner Unit to 
Observer. the British 
Candle. 
Sharp..—From observations against 
Standard candles reduced for rate 
of burning Ss «ek 5 0.872 
Sharp.—From observations against 
Standard candles reduced for flame 
height ... ‘Ss ~¥e a are 0.892 
Sharp and Turnbull.—From obser- 
vations with the bolometer and 
candles a ae ses 0.98 
Violle ... on Svs 5 =e 0.98 
Reichsanstalt Investigations. Mean 
‘value ... yal at ah 5s 0.876 
Netherland Photometry Commission 0.921 
S. Schiele.—Mean value a 0.881 


The variation in the value of the ratio is partly due to 
the uncertain value of the British Parliamentary candle, 
and partly to personal errors, but also to the different 
methods of comparison adopted, affecting the ratio in 





* Paper read before the Institution of Electrical 
Engineers. 3 

+ Elektrotechnische Zeitschrift, vol. iii., page 445, and 
vol, v., page 20. 

t+ See Z'ransactions of the Amer, Inst. of Elec. Eng., 
vol. xiii., 1896, 





consequence of the difference in the quality of the two 

lights compared. The most probable value appears to be 

0.88.* Hence we may reasonably assume that luminous 

intensities expressed in Hefner units have to be multi- 

ee by 0.88 to reduce them to their equivalent in 
ritish Standard candles. 

The chief objection that has always been raised (in 
countries other than Germany) to the use of the Hefner 
lamp as a standard is the reddish character of the light. 
In this respect it compares very unfavourably with the 
Harcourt 10-candle pentane lamp, the light of which is 
comparable in quality with that of a glow-lamp working 
at about 3 watts per candle-power., In other words, the 
pentane flame is at a temperature nearer to that of the 
glow-lamp filament when in use. The employment of 
the Hefner —_ as a means of standardising ag 
when used at the ordinary efficiencies gives rise to the 
difficulties of heterochromatic photometry, to which 
allusion will be made presently. Its use in arc-lamp 
photometry is out of the question. This lamp has been 
very carefully investigated by Liebenthal.+ He studied 
the effect of water vapour and carbon dioxide in the 
atmosphere on the luminous intensity of the lamp. If w 
represents the volume of water vapour in litres per cubic 
metre of dry air, then the light (L) of the Hefner lamp 
is expressed by the following linear function :— 


L = 1.049 (1 — 0.0053 w). 


The formula holds good between 3 and 18 litres of water 
vapour per cubic metre. The light of the Hefner lamp 
decreases, therefore, about 0.5 per cent. per litre of water 
vapour, and has a value equal to unity, when 8.8 litres of 
water vapour per cubic metre of dry air are present in 
the atmosphere, according to the regulations of the 
Berlin Reichsanstalt. 

Taking the average variations of moisture in the air 
from month to mi we find that this implies a variation 
of about 4 per cent, in the light between the wet and dry 
seasons of the year. 

Again, if ¢ represents the quantity of carbon dioxide 
present in the atmosphere in litres per cubic metre, then 
the luminous intensity L is expressed by the following 


formula :— 
L = 1.012 (1 — 0.0071 c). 


Also, slight variations in the height of the flame have 
a great influence on the luminous intensity. If A is the 
height of the flame in millimetres, then the luminous 
intensity L is expressed by the following linear func- 
tions : — 
L = (1 + 0.025 (h — 40) ), 
L = (1 — 0.030 (40-h) ), 


according as h is above or below 40 millimetres. A change 
of 1 millimetre in the height of the flame creates, therefore, 
a 3 per cent. change in the light. 

Finally, variations in atmospheric pressure affect the 
light given by the lamp. Between 735 and 775 millimetres 
barometric pressure the light variation may be expressed 
by the following formula :— 

AL = 0.00011 (H — 760). 

Where A L is the change in the value of the light, corre- 
sponding to a barometric height of H millimetres. This 
represents a variation of 0.1 per cent. for 10 millimetres. 

nless all these corrections are applied, the luminous 
intensity of the Hefner lamp is uncertain within limits 
greater than those which can easily be determined photo- 
metrically. 

The effect of carbon dioxide in the atmosphere on the 
luminosity is important. A change of 1 litre per cubic 
metre of air—that is to say, a variation of 1 part in 1000— 
affects the intensity of the light 0.7 percent. Hence it 
is quite clear that in badly-ventilated rooms, or rooms 
where many people are gathered together, carbon dioxide 
will be present to an extent which materially influences 
the light of the lamp.} f 

Turning, then, next to the subject of incandescence 
standards of light, we may say that the only practical 
standards of this description which have been evolved 
are those in which either platinum or carbon heated to a 
high temperature is employed. The platinum standard 
suggested by M. Violle was adopted as an international 
standard at the Paris Congress of Electricians in 1884, 
M. Violle pro; in 1881 to define the unit of light as 
the light radiated normally from one square centimetre 
of platinum at its melting-point. The International 
Congress of Electricians in 1889 adopted the proposal 
that the practical unit of light should be one-twentieth 
part of the Violle platinum unit, This sub-division was 
called the bougie decimale, this last term being the name 
for the tenth part of the carcel ; the platinum unit having 
been found by M. Violle to be —_ equal to two carcels. 
Objections have been raised to the platinum unit on 
several grounds. In the first place a very large mass of 
expensive metal is necessary, and the practical difficulties 
in carrying out the photometric comparison with secondary 
standards were found to be considerable. An attempt 
was made at the Reichsanstalt in Berlin to reproduce the 
Violle standard, but spperently with no very great 
success, and the British siation Committee on the 
Standards of Light, in their report, presented in 1888, 





* This is the value taken in a specification for the 
supply of glow lamps, issued by the General Post Office. 
(See a paper by Sir W. H. Preece, F.R.S., on “‘ Electric 
Glow-Lamp Tests,” Proc. Brit. Assoc., Liverpool, 1896, 
or Electrician, vol. xxxvil., page 738, ‘ 

+ Physical Society Abstracts, vol. 1., abs. 501; Elekrot- 
technische Zeitschrift, 1895, vol. xvi., page 655; also Zeit- 
schrift fiir Instrumentenk., vol. xv., page 157, 1895. 

+ For a series of curves. showing the variation of the 
Hefner lamp with barometric pressure and moisture, see 
the Electrical Review, vol. xlii., page 759, 1898. 





stated that they consider that this standard was not a 
practical standard of light, although they were prepared 
to accept it as the definition of a unit. The meaning of 
this decision is not veryclear. Since that date, however, 
a long research has been carried on at the Davy-Faraday 
laboratory in 1899, by Mr. J. E. Petavel, who made the 
Violle unit the subject of a careful investigation.* The 
first operation is to melt a large mass of pure platinum, by 
means of the oxy-hydrogen blow-pipe, in a lime crucible. 
Mr. Petavel came to the conclusion that the essential con- 
ditions of success for the reproduction, by the use of 
oe platinum, of a constant standard of light are 
that :— 


1. The platinum must be chemically pure. 

2. The mass of it should not be less than 500 grams. 

3. The crucible must be made of pure lime. 

4. The hydrogen burned must contain no hydrocarbons. 
5. The gases should be burned in the ratio of four 

volumes of hydrogen to three of oxygen. 

The process of producing the unit of luminous intensity 
by the platinum standard consists in melting this mass of 
platinum under the above conditions. A water-cooled 
diaphragm screen is then placed over the molten metal, 
having in it an aperture 1 square centimetre in area. 
The light from the molten platinum is reflected to a pho- 
tometer by a mirror, and the metal is then allowed to 
solidify. The temperature of the metal falls to the freez- 
ing point, and then remains practically constant until 
the solidification is completed. During this time of con- 
stant temperature, the light emitted lon the selected 
area is also practically constant. Full details of the 
operations are given in Mr. Petavel’s paper. 

His inference from the whole of his work is that when 
carried out with the stated precautions, the probable 
variation in the light emitted i molten platinum under 
the standard conditions is not above 1 per cent., and he 
considers that with more perfect apparatus and with 
certain improvements the accuracy of this standard would 
be increased. 

This investigation therefore seems to have rescued the 
latinum standard fron some undeserved condemnation. 
n a similar manner, the platinum resistance thermometer 

was at first underrated in value, until it was restored by 
Professor Callendar to its present position of utility. We 
have grounds, therefore, for the belief that the platinum 
standard in some perfected form may yet prove to be the 
best ultimate standard of luminous intensity. Apart 
from the not insuperable difficulties of its employment, it 
realises in a very perfect form the conditions which are 
necessary for such a standard—namely, a perfectly pure 
material maintained at an absolutely constant tempera- 
ture in a definite condition, the luminous radiation from 
a unit of area of it then constituting the unit of luminous 
intensity. The Violle platinum standard has the addi- 
tional recommendation that it is net only a unit of light 
but also a unit of brightness. It is, however, a standard 
of such a nature that it is not likely to be set up anywhere 
except at the National Physical Laboratory. It is un- 
necessary to recapitulate here all the details of the various 
attempts that have been made to replace the Violle 
Platinum Standard and obtain an incandescent platinum 
standard, which could be more easily employed as a 
working standard. The most promising of these seemed 
at one time to be the method suggested by Lummer and 
Kurlbaum.}| Briefly, their mode of defining the unit of 
luminous intensity was as follows :— 

It was to be the light emitted from a square centimetre 
of solid platinum when brought by an electric current to 
such a temperature that 10 per cent. of its radiation, as 
measured by a bolometer, could pass through a layer of 
water two centimetres in thickness contained in a cell 
with quartz sides. For the details of this experiment the 
original paper == be consulted. The apparatus was 
established in the Reichsanstalt at Berlin, and is used at 
present as a standard of reference for Hefner Lamps.+ 

The only attempt to repeat this work in England has 
been (so the writer believes) made by Mr. J. E. Petavel. 
who set up the — in the Davy-Faraday Labora- 
tory (see Proc. Roy. Soc., vol. Ixv;; page 478). His 
conclusion, however, was that the adjustments were very 
difficult, and in addition the spectral quality of the light 
was not satisfactory as a standard, being much less white 
than that of the Violle platinum standard: Hence he gives 
it as his opinion that the Lummer-Kurlbaum standard, in 
spite of the preference shown for it in Berlin, does not 
poe the qualities required in a primary standard of 
ight. 


The consideration of the possibility of using carbon fila- 
ment lamps as standards of light has been very much 
before the mind of the author during the eighteen years 
that he has acted as scientific adviser to the Edison and 
Swan United Electric Light Company, Limited. 

The difficulties with flame jn oa which arise from 
variations in atmospheric pressure and moisture, and from 
the contamination of the air in badly-ventilated rooms by 
carbon dioxide, rendered it desirable to endeavour to 
devise a simple working standard which is independent 
of atmospheric composition. Hence, many years agothe 
writer’s attention was called to the question of the use of 
the electric glow-lamp asa standard of luminous intensity. 
_ The first objection that of course arises is that the decay 
in light-giving power of an ordinary carbon filament lamp, 
even when worked at a moderate efficiency, renders it 
perfectly valueless as a standard. A carbon filament 








* See Proc. Roy. Soc., vol. Ixiv., page 649. J. E, 
i. ** An Experimental Research on some Standards 
of Light.” 

+ Lummer and Kurlbaum, E/ektrotechnische Zeitschrift, 
vol. xx (1894), page 474. 

t “The Reichsanstalt Unit of Light,” by Lummer and 
Kurlbaum, Electrician, vol. xxxiv., pages 37 and 77. 
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lamp alters in light-giving power when used at constant 
voltage, for three reasons—viz., by 
(1) Changes in electric resistance of the filament. 
(2) Changes in the nature of thesurface of the filament. 
(3) The deposit of carbon upon the interior of the bulb. 
It is well known that the candle-power of new glow- 
lamps of the majority of types increases for a short time 
after they have been put into use. This is due to a 
decrease in the resistance of the filament. The filament 
becomes more consolidated and probably denser, and 
therefore decreases in resistance. If, however, a aes 
filament is run in a lamp at normal, or slightly above 
normal, voltage for 50 hours or so, it reaches a condition 
in which a small further use will not much alter it. B 
that time, however, the glass bulbis somewhat esieidd, 
and the lamp will have lost candle-power. Experiments 
made by the writer several years 4go showed, however, 
that if a filament which has been so “‘ aged ” is removed 
from the old bulb and put into a new clean bulb, 
the candle-power will again be brought back to a value 
not far from its original value. It therefore occurred 
to the writer to prevent the blackening of a glow- 
lamp by the following means:—The blackening is 
caused by the projection of carbon from the filament, 
and hence, other things being equal, proceeds most 
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rapidly in small bulbs, because the carbon molecules then | 
most easily reach the glass. Suppose, however, that a | 
filament is mounted in a very large bulb, the radius of | 
which is much greater than the mean free path of the 
molecules at the pressure of the residual air. The chances | 


Fig.3. LUMMER-BRODHUN PHOTOMETER. 
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of these large bulb lamps were prepared, and carefully | these first observations, the three observers being denoted 
shobeuetoet against a pentane air-gas standard as giving | by the figures (i.), (ii.), and (1ii.) :— 
| us the best means of fixing at that time a standard equal | 





{to 10 British standard candles. The working voltage of | TABLE II.—Comparisons between the Pentane Air-Gas 
| the lamps was carefully measured by mtr a ain Standard and Large- Bulb Standard Incandescence 
| tiometer and a Clark cell, and the candle-power, voltage, | Hlectric Lamps. 

and current recorded on each lamp, the candle-power = Readings taken March 8, 1902, at the Edison-Swan 

| taken being that in a horizontal direction and perpendi- Factory, Ponder’s End. 

cular to the plane of the filament when the axis of the eed Se ee eae 































| filament was vertical. A certain number of these lamps | tog Lashilite Shani at 
| were set on one side, and called primary standards, with | Mark on Stan- . > ¢ Candle-Power hy Pentane “Giow.j amp as 
| the intention that they should be used only very occa- | ~~ Glow- E25 sea by Three | “Determined 
| sionally for verifying the candle-power of others of the | amp. eS) — Previously. 
|lamps, which were called working, or secondary stan- | a eee 
|dards. These secondary standards were to be employed | | @) | Gi) Gai)! ae 
'to set the working lamps in the various photometer- | paiswanR, .. 991/146 144 | .. | 143 140inFeb., 1902 
oc , ; » Sy... 962 104 .. |10.4) 10.4  10.0in 1896. 

A similar set of primary and secondary lamps of this | , S83... 96.1 10.4 | 10.6 |10.6 10.5 10.0in Jan., 190 
description was made for the Pender Laboratory, Univer-| PenderI. .. 96.0 148 146 | .. | 14.7  '4.3in 1896. 
| sity College, pn a args — go been in one for | 9» “4 ; 4 16.9 16.8 Le 167 | 16.4 in 1896. 
| several years in the Edison and Swan Company’s factory |, » - 3] a Oj awe. Ate it 
at + sw hi End, and at the Pender Labauery, and have | Test a oH 18.75 | 13.75 | .. rg J 12.75 in 1896. 





| been found to be very convenient. In the month of | — eae ies 
| March, 1902, with the kind co-operation of Mr. E. Gim- | 
'ingham, some experiments were made at the Edison-! 
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Fig.4. TOTAL REFLECTION PHOTOMETER (FLEMING) 
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Fig.5. ARRANGEMENTS OF STANDARD PHOTOMETER BENC!! ANA 
POTENTIOMETER. 
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pentane standard had remained unaltered, the above 
table would seem to show a falling off in the candle- 
power of the glow-lamps in the six years. This, how- 
ever, is not a valid conclusion. The greater difference 
between the 1896 and 1902 measurements in the case of 


Swan factory, Ponder’s End, to ascertain how far any 
difference might have arisen in six years between the 
pentane air- standard used there, and certain of these 
standard carbon filament lamps. The lamps were accord- 
i checked in a photometer-room, using a Lummer- 





ngl 
of a molecule of carbon getting on to the glass are much Seodien photometer to measure the light, and a Crompton 
reduced. Accordingly, about six years ago, the author re- | potentiometer and Clark cell to measure the current and 
quested Mr. E. Gimingham, superintendent of the Edison | voltage. In order to eliminate the personal error, three 


the lamp Pender Standard IIT. showed that probably all 
was not right on this occasion with the pentane lamp. 
This, in fact, was the case. The presence of an unusual 


and Swan electric light factory, to mount some 16 candle- 
power filaments in very large bulbs, and it was found that 
these lamps could be run for long periods without any of 
the usual blackening or loss of light. This observation led, 
therefore, to the following method of constructing a 
special form of carbon filament lamp to be used as a stan- 
dard of light. Carbon filaments of the old Edison horse- 
shoe shape are well selected and carefully treated, and 
are then mounted in ordinary bulbs, and run as lamps for 
some time, at about 5 per cent. above marked voltage for 
about 50 hours. Those filaments which then show no 
defects are cut out of these slightly blackened bulbs, and 
mounted in very large clear glass bulbs, 6 in. or 8 in. in 
diameter. These lamps, if not very much used, and not | 
worked above a certain marked voltage, will remain prac- | 
tically constant for any length of time. 
In 1896 a good man 


: experiments were made on this | 
plan at the Edison and Swan lamp factory.* 


A number 
* The author desires to take this opportunity of grate- 
fully acknowledging the kind encouragement and valuable 
support he has continually received from Mr. J. W. 
Swan, F.R.S., in this and many other similar investi- | 





| scientific adviser with the Edison and Swan United #6. naw ther 
Electric Light Company, Limited. In addition, the| MiardGiow. (ZZ E ‘Standard read by Three of Glow-Lamp 
author has pleasure in referring to the assistance rende Lamp. 2°38 Observers. Previously 
by Mr. E. Gimingham in working out this form of | = : 
standard Ediswan glow-lamp. | i.) | Gi) | Gi) | Mean 

* The observations in 1896 were made with great care | | | | C.-p. . 
by Mr. J. T. Morris, at one time private assistant to the | Pender I. ..| 96.0 14.4 | 14.25) 14.0 | 14,22 14.25 in 1896. 
author, but now Lecturer on Electrical Engineering in ” I. ..| 96.0 16.5 | 167 | ey as Lng an = 
the East London Technical College. The observations in| =I. | 96.0 18.75) 18.0 | ted | Ten ee an 1896, 
1902 were made under the direction of Mr. W.C.Clinton,! ” ‘y' “'| 960/155 |15.25| 150 15.4 {15.55 in 1896. 
B.Sc., Demonstrator in the Pender Laboratory, and to! ” vi. “"| 96.0. 11.9 | 11.7 | 11.65 | 11.75 /11.5 in 1896. 
whom the author is indebted for valued and willing | Ediswan 8, ..| 96.2 10.1 | 98 | 98 } 9.81 |10.0 in 1901. 
assistahce in the experiments here described, as well as | Repeated -. 962 9.7 | 9.65 98 

















number of persons (four) in the photometer-room vitiated 
the air towards the end of the time of observations. The 
| doors were therefore all thrown open for forty minutes, 
'and after the air in the room had been thoroughly 
| renewed, the measurements were repeated as below :— 


TABLE III,—Second Set of Readings taken with Photometer- 
—— | Room Well Ventilated. 


or more observers were admitted to the photometric 
gallery. This somewhat unusual proceeding, however, 
and the want of attention on one occasion to the ventila- 
tion, resulted in revealing an apparent discrepancy be- 
tween the candle-power of the om as measured in 
terms of the pentane flame in 1896, and those made in 
March, 1902.* The following Table shows the results of 








gations during the whole period of his connection as 


Candle-Power 
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many others related to this investigation. 
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During these tests the temperature of the Clark cell 
rose from 16 deg. Cent. to 20 deg. Cent. This alone 
would imply a possible error in — of 0.36 per cent., 
and an uncertainty therefore. in candle-power of 1.8 per 
cent. The results of the measurement are, however, to 
show that in six years, A which these glow-lamp 
standards have been much used, the set belonging to the 
Pender Laboratory have probably remained as constant 
in light giving power et the same voltage as the pentane 
standard. Sincea standard glow-lamp of this form, used 
as described in the next section of the paper, is only in a 
state of incandescence for a few minutes at a time during 
each test, the use of such a lamp in many hundreds of tests 
only amounts in all to a few hours’ burning. It is 
clear, therefore, that if the filament has been brought 
into a condition in which it has passed the initial variable 
stage during which changes may take place in it, and if 
after that time it is only used for exceedingly short periods 
of time, and in a large bulb as described, it becomes a 
means of preserving a standard of light with great 
constancy. ; 

The differences in the figures in Table ITI. (page 160) 
between the lamp Pender IV and Ediswan 8, and 
Pender IV. and the pentane standard, must not be 
attributed wholly to changes in the standard glow-lamp. 
In the case of the test made with the standard lamp 
Pender IV., it will be seen that the candle-powers were 
only read by two out of the three observers. With this 
exception, none of the lamps which have been in use in 
the Pender Laboratory for six years now appeared to 
differ from the pentane standard by more than 2 per 
cent., and in the majority of cases there is no sensible 
difference, and, as observed above, the whole of this 
difference, where it appears, must not be set down to 
changes in the incandescent lamp. In fact, these large 
bulb glow-lamp standards were easily able to detect a 
temporary variation in the pentane standard due to in- 
attention to the ventilation of the room. 

This error was not small. At the end of the first set of 
tests the atmosphere had become vitiated to such a degree 
that, partly for this reason and partly, perhaps, from 
errors in adjustment of flame height, the flame standard 
had fallen off in illuminating power by 8 to 10 per cent., 
and hence made an incandescence lamp of which the real 
candle-power was 12.75 appear to be about 14.3. The 
operation was not, in fact, a test of the incandescence 
lamps by the pentane, but a test of the latter by the 
former. 

The experience, however, gained by the writer in the 
last six years, and also at the Edison-Swan Lamp Fac- 
tory, justifies the expression of opinion that these large 
bulb standard carbon filament lamps form a very con- 
venient and accurate means of preserving a standard of 
light when proper precautions are taken to set them to 
a marked voltage by means of a potentiometer and Clark 
or Weston standard cell. 

One other suggested incandescence standard must be 
briefly mentioned. It was Pe by Mr. Swinburne, 
Professor S. P. Thompson, M. Blondel, and others, that 
the light from 1 square millimetre of the crater of the arc- 
lamp should be taken as a standard of luminous inten- 
sity. Measurements of the intrinsic brilliancy of the 
crater by differnt observers do not agree very well, and it 
cannot be said that the experimental work done so far 
holds out a promise that this source of light will fulfil all 
the requirements of a standard. 

Measurements of the intrinsic brightness of the arc 
crater made by Mr. Trotter, M. Blondel (in 1893), and 
Mr. Petavel (in 1900) gave values for this constant respec- 
tively of 170, 158, and 147 candles ee square millimetre. 
The actual incandescent area which forms the crater is, 
however, very small, and, according to a discovery made 
by Mr. Trotter, it very often exhibits a rapid rotatory 
movement, so that it is not so simple, sheoiaaii speaking, 
as a surface of molten platinum. The intrinsic brilliancy 
of the crater is so great, and the quality of its light is so 
different from that of most secondary standards, that it 
is a matter of greater difficulty to compare this arc 
standard with a secondary standard than is the case with 
the Violle platinum standard. Hence for all these 
reasons an incandescent platinum standard will probably 
be preferred. 
he conclusion, therefore, which may be drawn from 
the preceding facts is that at the present moment there 
are five sources of light which can in all probability be 
regarded as sufficiently constant to enable them to be 
used for reproducing a standard of lwminous intensity 
with a de of accuracy approximating to 1 per cent. 
or less. Two of these may be called primary or reference 
standards, and three working standards. The primary 
standards are :— 


1. The Violle platinum incandescent standard. 
i — Vernon-Harcourt pentane 1-candle flame stan- 
ard. 
And as practical working standards :— 
3. The Hefner or amy] acetate lamp. 
4. The Vernon-Harcourt self-contained 10-candle pen- 
tane lamp. 
5. The Fleming-Ediswan large - bulb incandescence 
electric lamps. 


The first two reference standards can be set up at a 
national standardising laboratory or at a Government test- 
ing laboratory, and can be relied upon to preserve a 
selected standard or unit of light with an accuracy which 
is comparable with that of photometric measurements 
generally. 

Of the three working standards, the amyl acetate 
lamp is decidedly inferior to the other two in the quality 
of its light, and difficulties arise in using it even to stan- 
dardise glow-lamps, whilst it is quite unsuitable for use 
with arc-lamps. Moreover, experience shows that a one- 
candle standard is not so generally useful as a ten-candle. 








One objection which has been raised to the employment 
of the Violle standard as a primary standard is that it 
involves the use of a mirror to reflect the vertical ray 
from the molten platinum into the photometer, bein 
used to compare it with a secondary flame standard, an 
hence there is possibility of error  seagou'y by the slight 
uncertainty attaching to the coefficient of the reflection 
of the mirror. The defect could be obviated by employ- 
ing a photometer placed vertically over the molten 

latinum to compare the emitted light from it with a 

nge bulb glow-lamp standard made on the author’s plan, 
and this in could be compared with any required 
flame standard, the ray from which must necessarily be 
horizontal. 

Other objections have been raised to the employment 
of the Violle standard as a practical primary reference 
standard, such as the difficulties likely to arise from the 
column of hot air ascending from the platinum.* A 
further investigation of this standard is therefore much 
to be desired, and it seems a piece of work that might 
very suitably be undertaken in the National Physical 
Laboratory, where it is to be hoped a primary reference 
standard of light may before long be established. 


II.—PxHoToMETRIC PROCESSES. 


Ir would cause the present paper to greatly exceed 
reasonable limits in length if any attempt were made to 
discuss the whole of the photometric processes which have 
been devised. It is certainly not necessary to repeat here 


information which can be obtained from ordinary treatises dise) 


on photometry. Generally speaking, a photometric 
measurement consists in comparing together the bright- 
ness of two white surfaces, one illuminated solely by the 
light under test, and the other by a standard light, and 

justing the distance of the lights until an equality in 
brightness or illumination is secu A typical and 
— form of photometer, therefore, is the Ritchie 
wedge, in which two adjacent sides of a white prism in- 
clined at equal angles to the incident rays serve as the 
two surfaces which are differently illuminated. Whatever 
may be the exact nature of the arrangement for creating 
these two contiguous surfaces illuminated by different 
sources of light, it appears to be an essential condition 
for sensitiveness that they shall not be separated by any 
dark or bright s not illuminated wholly by one light 
or the other. Thus, for instance, the accuracy with which 
measurements can be madeby the Ritchie wedge is greatly 
decreased if the edge of the wedge is blunt. Ifthe eye 
has to travel far in going from one surface to the other, 
then the power to make a correct judgment as to the 
equality in the brightness of the two surfaces is greatly 
diminished. Hence, whatever form a photometer may 
take, it must be one in which this accurate juxtaposition 
of the two surfaces to be compared can be secured. 
Another condition is that the illuminated surfaces must 
be ey white. There is a vast difference between 
surfaces in regard to whiteness, which are all called white. 
Paper, cardboard, and newly-fallen snow, look very dif- 
ferent when illuminated by the same source of light under 
the same circumstances. A suitable white surface for 
photometry can be obtained by compressing magnesium 
carbonate or barium sulphate into slabs. In the Lummer- 
Brodhun ayaa repre such a white magnesia slab is 
illuminated on its two opposite sides by the two lights to 
be compared (see Fig. 3). By the means of two totally 
reflecting prisms, P,, P., the diffused light from the two 
sides is sent through a compound glass prism, P Q, con- 
sisting of two right-angle prisms placed to base. One 
of these prisms has portions of its hypothenuse surface 
removed by sand-blasting, so as to be at a lower level than 
the rest, and the two right-angle prisms have their hypo- 
thenuse surfaces — together, being faced to come into 
optical contact where they touch. 

When such a prism is viewed by means of a telesco 
and an eye-piece in the proper position, we see the field 
of view divided into two parts, one portion of which is 
illuminated by the diffused light scattered from one side 
of the magnesia slab, and the other side by light scattered 
from the other. By adjusting the distances of the lights, 
the brightness of these two portions of the field of view 
can be made to agree. If the lights are heterochromatic, 
then these two portions of the field of view have different 
colours as well as different brightness, and the observer 
has to make a judgment when the two patches agree in 
brightness without regard to their difference in tint.+ 
The author has devised a modification of the Lummer- 
Brodhun photometer, in which the two lights, A and B, 
to be compared are placed one in front and one at the side 
of the prism box. This form has some advantages for arc- 
lamp testing (see Fig. 4). ; ; 

Some considerations affecting heterochromatic photo- 
metry are discussed below, but meanwhile it may be said 
that there are various methods for reducing the distraction 
caused by this colour difference in the lights compared. 
In the old form of Bunsen grease-spot photometry, the 
difficulty of making an accurate judgment as to the 
equality in brightness of the two surfaces to be compared 
was pete ae but the difficulty was obviated to some 
extent in the form of disc known as the Star Disc, in 
which the simple grease spot of Bunsen was replaced by 
a sheet of tissue paper placed between two discs of thin 
white cardboard, in both of which a star-shaped opening 
had been punched out. 

It is unnecessary here to attempt to make a complete 
classification of photometers. One which is sufficient for 
the present purposes is as follow :— 

Photometers are divided into three principal classes :— 

* This source of error was suggested to the author in 
conversation by Mr. A. G. Vernon-Harcourt. 

+ See Lummer and Brodhun, Zeitschrift fiir Instrumen- 
tenkunde, vol. ix., page 23, 1889; also Ibid., page 461, 
1889; also Phil. Mag., vol. xlix., page 541, 1900, 








(A) Intensity Photometers, by means of which a com- 
parison is made between the luminous intensity of two 
sources of light. 

(B) Iu tion Photometers, by means of which we 
measure the illumination in any locality in candle-feet or 
some similar units. 

(C) Spectrophotometers, in which selected rays from the 
spectra of two lights are compared in respect of luminous 
intensity. 

The intensity photometers may be classified according 
to the method adopted for ucing two adjacent sur- 
faces or comparing the teighincen of the two surfaces 
illuminated by the lights compared. Thus we have 
photometers which operate by :— 

(a) Equalising the illumination of two portions of a 
semi-transparent or opaque screen formed of paper, porce- 
lain, or und glass, the one ion illuminated by one 
light, and the other by a standard, the equalisation being 
effected by moving the sources of light to various 
distances. Examples : Bouguer, Foucault, Harcourt, and 
Ritchie. 

(?) Equalising the two shadows of a rod made by two 
lights moving to different distances with or without 
optical dispersion of one light by a lens. Examples: 
pe commonly called the Rumford, Abney, Ayrton, 
and Perry. 

(c) Equalising the illumination all over a screen, one 
portion of which is semi-transparent and the rest opaque. 
Examples : Bunsen (grease spot), Leeson and Dibdin (star 





(d) Equalising the illumination of two white surfaces 
inclined at equal or unequal angles, and placed in line 
between the lights to be compared. Hzxamples: Ritchie, 
Bunsen and Roscoe, Trotter, ‘Thompson, and Starling. 

(¢) Equalising the illumination of two portions of the 
field of view of a telescope by bringing light from two 
sources to each part separately by total reflection in 

risms. Examples: Swan, Lummer-Brodhun, Weber, 
Kriss, and Fleming. ; 

(f) Equalising two fields of light by weakening one 
by means of crossed polarising prisms. Examples : Arago, 
Zollner, Wild, Salomons, Pickering, and Nichols. 

(g) Equalising the illumination on two portions of a 
white surface by weakening one of the illuminations by 
me: grey a rotating disc having a sector cut out of it 
which can be varied in magnitude. Examples: Fox- 
Talbot, Napoli, Guthrie, and Abney. 

(h) Equalising two fields of illumination by the inter- 
awmey of an absorbing wedge. Examples: Pritchard, 
abine, and others. * . 

Probably by far the largest portion of photometry of 
late years has been conducted by means of the Bunsen 

e-spot disc, or its various modifications. The Gas 
ferees have recently adopted a modified form of Fou- 
cault photometer which is called a Photoped. This consists 
of a small sheet of some transparent paper without water- 
mark, which is fixed at the bottom of a short tube, having 
a diaphragm in it with a rectangular aperture. The 
diaphragm may be moved nearer or farther from the 
paper. When two lights are placed not quite close to- 
gether, and at different distances, they throw upon the 
paper two patches of light, due to the light passing 
through the aperture. By moving the diaphragm, these 
patches of light can be made to touch. One of the lights 
can then be altered or moved until the illumination on 
the screen is uniform, and from their relative distances 
the relative illuminations are determined. The author’s 
assistant, Mr. A. Blok, has found that a very effective 
diaphragm for this purpose can be made by using an 
ordinary gelatine photographic plate, just as taken tn 
a packet of unexposed negative plates. 
or electric glow-lamp photometry the writer has 
found no photometer which is, on the whole, superior to 
the Contrast form: of the Lummer-Brodhun photometer, 
which, when skilfully used, enables a difference of less 
than 4 per cent. in the luminous intensity of the two 
lights to be determined.+ 

In describing the arrangements which the writer’s ex- 

rience has shown to be the most advantageous for glow- 

mp photometry, it will be well to say a few words first 
on the arrangement of the photometer and the photo- 
meter-room. e general impression in the minds of 
many electricians is that any room or corner is good 
enough for a photometer. In numerous electrical labora- 
tories or testing-rooms, a wooden shelf is put up with black 
velvet curtains in front, and a box at each end to hold 
the standard lamp and the lamp to be tested, whilst the 
Bunsen disc or other photometer slides on a graduated bar 
between the lamps. A photometer of this kind embodies 
almost every defect a photometer can have. It repro- 
duces, often in an aggravated manner, the defects present 
in a form of photometer called the Evans closed photo- 
meter, long known to be unreliable. The chief source of 
error in it is that reflection of stray light from the neigh- 
bouring velvet, or black wood surfaces, causes the illumi- 
nation on the photometer disc to vary not according to 





* For a discussion of Illumination Photometers and 
results obtained by them, the reader may with advantage 
consult a paper, by Mr. A. P. Trotter, ‘‘On the Measure- 
ment of Illumination,” Proc. Inst. Civil Engineers, 
vol. cx., 1892, A number of interesting photometers, 
such as the diffusion photometers of Joly and Elster, are 
not included in the above classification. 

+ The Lummer-Brodhun photometer is in reality a 
very superior form of Bunsen grease-spot photometer. 
The principle of employing total reflection at a prism 
surface to construct a Fara 4: was made use of by 
W. Swan, Professor of Natural Philosophy, University of 
St. Andrew’s. See a paper by Professor C. G. Knott, 


**On Swan’s Prism Photometer,” Phil. Mag., vol. xlix., 
January, 1900, and reply by Messrs. Lummer and Brodhun, 
Phil. Mag., vol, xlix., 


une, 1900, 
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the law of the inverse square of the distance from the 
source of light. A photometer consisting of a long box or 
narrow shelf invariably allows a good deal of light to be 
reflected at an oblique incidence, even from black velve- 
teen curtains. The whole principle on which intensity 
photometry is based is, that no light must reach the 
photometer disc except that coming in straight lines from 
the two sources. Hence it is essential not to take this for 
granted in any particular instance, but to verify it. In 
the next place, such a closed photometer, if used with a 
flame standard of any kind, invariably gives erroneous 
measurements because of imperfect ventilation. If a 
flame standard is to be used at all, the greatest attention 
must be paid tothe temperature and ventilation of the 
photometer-room. For this purpose it should be at least 
8 ft. wide, 8 ft. or 9 ft. high, and 20 ft. in length. Fresh 
air should be drawn in from the outside by means of a 
fan, and circulated through the room, but with the avoid- 
ance of draughts. If this is not done, and two or three 
people are in the photometric-room employing a flame 
standard, it will most certainly fall off in luminous in- 
tensity by a sensible percentage in a short time, owing to 
the accumulation of moisture and carbonic dioxide in the 
room. Also the temperature of the room should be kept 
uniform, especially if electrical measurements are to “ 
made in it. The arrangements of a suitable photometric- 
room for glow-lamp testing are as follows :—The room 
being at least of the dimensions above stated, should be 
painted dead black in its interior, well ventilated as de- 
scribed, and kept at a constant temperature. Down the 
centre should run a wooden railway, consisting of a pair 
of beams on which can travel easily wooden slabs or tables 
holding the lamp to be tested, the standard, and the 
photometer, the height being such as to bring the photo- 
meter telescope or tube to a level convenient for the eyes 
of ordinary persons when standing. The arrangements 
adopted after long experience in the Pender Electrical 
Laboratory at University College, London, and _repro- 
duced in the photometer-rooms of the Edison and Swan 
Electric Lighting Company’s Factory at Ponder’s End, 
at the suggestion of the writer, are as follow :—The photo- 
meter employed is the Lummer-Brodhun photometer with 
contrast prism, and is kept fixed in one position on the 
railway (see Fig. 5). On the left-hand side, carried on a 
sliding table, is an incandescent lamp, which is called the 
‘*comparison lamp,” and by means of appropriate resist- 
ances this lamp can be adjusted accurately for voltage, 
and therefore candle-power. The sliding table on “the 
right-hand side is connected to an endless cord moved by 
a winch, so that the observer at the photometer can move 
the lamp on this table to or from him. This slab carries 
a support for the incandescent lamp to be tested, so 
arranged that the lamp can be placed with its axis in any 
required direction, and also revolved on its axis by means 
of a small electric motor. Under the railway are placed 
the resistances and controlling handles for regulating the 
current and voltage of the lamp to be tested, and for this 
purpose, from the socket holding the above lamp, there 
come two pairs of leads—one the current leads, and the 
other the potential leads. 

For measuring the electrical quantities, no instrument 
is so satisfactory as the direct-reading potentiometer. 
Out of a large experience, the writer can say that no am- 
meter or voltmeter yet made is sufficiently accurate for 
electric lamp photometry. It was with this object that 
the writer introduced as far back as 1888 the direct-read- 
ing potentiometer, set by a Clark cell, which has been 
since brought into its present perfect form by Lieutenant- 
Colonel Crompton, and those of his firm who have assisted 
him. The modification which the author then introduced 
was that of adjusting the current through the potentio- 
meter coils or wire, so that the fall of potential down a 
unit of length of the wire was equal to one-thousandth or 
one ten-thousandth of a volt as determined by comparison 
with a standard cell. Employing a Crompton potentio- 
meter, readings of the current and voltage of incandescent 
lamps can be taken quite as quickly in the photometer- 
room as by the use of any ordinary ammeter or voltmeter, 
and with an accuracy which is far greater. The only point 
to which attention need be drawn is that the temperature 
variation of the Clark cell being considerable, it is better 
to use a Weston cadmium cell, or Helmholtz calomel cell 
in place of the Clark cell. The operation of making mea- 
surements by means of the large bulb standard glow- 
lamps is as follows :—A standard lamp is selected giving, 
say, 16 candles at 96 volts in a certain direction. This 
standard lamp is placed in the testing socket with 
its axis upright, and set at a distance of 4 ft. from 
the photometer disc. The distance of the comparison 
lamp is then varied until the photometric balance is 
obtained. The standard lamp is then removed from 
the testing-socket and the lamp to be tested placed 
therein, and its distance varied until a photometric 
balance is again obtained. From the relative dis- 
tances of the tested lamp and the standard, the luminous 
intensity of the former is determined in terms of the 
latter. The railway bar can, of course, be calibrated to 
show at once candle-power. It will be seen that this 
process is a form of double weighing. It eliminates the 
effect of any want of symmetry in the photometer itself. 
The exact candle-power of the comparison lamp does not 
matter, as long as it remains constant during the experi- 


ment. 
(To be continued.) 








CANADIAN Stret-Makinc.—The Dominion Iron and 
Steel Company has decided not to continue the construc- 
tion of its steel rail plant at Sydney, Cape Breton, which 
has been in course of erection for some time past, but the 
company will devote the building to the manufacture of 
structural steel, for which there is at present a profitable 
demand in Canada. 





FORTY-FOUR-FOOT PIT LATHE.* 
By J. M. Barnay. 


THE machine here described was designed to meet the 
demands of a manufacturing establishment of the heaviest 
type of electrical machinery. The ever-increasing dimen- 
sions of this class of machinery make it particularly 
desirable that the existing heavy machine tools should be 
capable of extension of capacity with a view to probable 
future requirements ; and that a pit lathe is peculiarly 
adapted to such extension will, doubtless, be readily 
admitted. ee 

The face-plate of this machine measures 30 ft. in dia- 
meter, and the present dimensions of the pit will admit 
of swinging 44 ft. on centres, with a maximum width of 
12 ft. The large face-plate is built up of twelve segments. 
The rim is of box section, the ends of the rim in each 
section being finished to make the joint, and the segments 
being held together at the rim by body-bound bolts. The 
arms are slotted for bolts, and the space between the seg- 
ments is also shaped to receive the usual square-headed 


lany rate of feed from ;; in. to 2? in. per minute can be 
| had without a change of back gears. There was also 
| designed for this machine an outboard bearing to support 
| the outer end of mandrels and boring-bars, which is pro- 
| vided with a geared sleeve connected to a train of back- 
| gears driven by an independent motor, the whole being 
| self-contained and constituting a portable boring and 
| facing tool. 

| An approximation of the total amount of cast iron used 
|in the construction of this machine places the weight at 


| 480,000 lb., of which the —- and two face-plates 


| together weigh about 155,000 

| As would be expected in this class of tool, the centre 
of gravity of the revolving parts lies very close to the 
edge of the pit; hence the matter of a substantial 
foundation became one of considerable importance, and 
to meet the severe requirements the design of the head- 
stock provides a large area for the distribution of this 
pressure, so that tha forward part of the headstock alone 
covers an area of 68 square feet. The masonry founda- 

| tion consists of a layer of the best Portland cement 

| grouting on top, followed by a 5-ft. layer of vitrified 

















bolts, as the inner end of each segment is fastened to the 
smaller face-plate by several body-bound bolts. 

The smaller face-plate is cast in one with the forward 
section of the spindle. The spindle revolves in a bab- 
bitted bearing, measuring 48 in. in diameter by 68 in. 
long, the dimensions of the rear bearing being 22 in. in 
diameter by 28 in. long. It is calculated that the pressure 
on the main bearing will, at times, attain a maximum of 
125 lb. per square inch. 

Teeth were cast into the periphery of the 12-ft. face- 
plate, for the purpose of driving it while turning up 
the spindle bearing. After the spindle was finished by 
this method the segments of the large face-plate were 
bolted on, the spindle assembled on the headstock, and 
the periphery of the 30-ft. face-plate turned off, with the 
spindle in its own bearing. 


A feature of interest in connection with this machine is | 


the method of drive adopted, which is a friction roller, 
18 in. in diameter, made of comp paper, while the 
rim of the large face-plate, 15 in. wide, affords the neces- 
sary contact surface for driving. Power is supplied by a 
75 horse-power motor, quadruple-geared, the use of the 
multiple voltage system giving the machine a range 
covering all diameters from 6 ft. to the present capacity, 


though the gear train is designed to admit of two changes | 


of back gear in addition. 
_ The tool carriages are supported on massive cast- 
iron columns resting on the bottom of the pit, and the 


feed mechanism is driven by an independent motor | 
properly back-geared. By the use of the multiple-volt- | 


age controller, and a device called a feed regulator, 


* Paper read before the American Society of Mechanical 
Engineers, New York Meeting, 


’ 


| brick, which, in turn, rests on a massive column of the 
| best grade of pressed brick, all laid in first quality Port- 
land cement. 

| Figs. 1 to 3 show the assembled pit lathe, driven by 
| the friction roller while taking a heavy facing cut, on 
which occasion four tools were employed. The plan 
also shows the driving motor, with its train of gears and 
| the mechanism employed for adjusting the pressure on 
the friction roller. 


| 
iy 





| _CaTaLocurs.—Messrs. Joseph Wright and Co., of the 
| Neptune Works, Tipton, have issued a new catalogue of 
_ chain cables, slings, hooks, anchors, and other varieties of 
smith’s work. The catalogue is fully priced, and contains 
| numerous illustrations.—We have received from Messrs. 
| Moffats, Limited, of 33, 34, and 35, Charterhouse-square, 
| E.C., a pamphlet having reference to the Lucas incan- 
descent gas-burner, which they are now introducing into 
this country. It is claimed that the new burner is of 
special value for street-lighting.—We have received from 
Bull’s Metal and Melloid Conor. Limited, a copy of 
their new catalogue of castings and forgings in the four 
special alloys. gp rederh- the castings we note some very 
large solid propellers, one illustrated being 18 ft. in dia- 
meter. The smooth surface of these propellers is claimed 
to lead to a considerable increase in the speed of a vessel 
when they are substituted for cast-iron propellers. The 
forged metal we note is also being used for the tail shafts 
of steam yachts and other small craft; one of these shafts 
illustrated in the catalogue is 6} in. in_diameter.—The 
Lahmeyer Electrical Company, Limited, of 109 to 111, 
New Oxford-street, W.C., have issued a pamphlet de- 
scribing in some detail the construction of the firm’s 
high-speed multiphase a]ternators, 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComPiIteD sy W. LLOYD WISE. 
SELECTED ABSTRACTS OF SPECIFICATIONS 


RECENT PUBLISHED 
UNDER THE ACTS OF 1888—1888, 

The number of views given in the Specification Drawings is stated 
pA ed ol where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators etek tn italics. 

Copies of Specifications may be ined at Se ee 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform _ of 8d. 

The date of the advertisement of the nce of a Complete 
Specification is, in each case, given after the abstract, unless the 

‘atent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts, 

ELECTRICAL APPARATUS. 

26,136. The British Thomson-Houston Company, 
Limited, London. (C. EF. Badeau, Schenectady, N.Y., U.S.A.) 
Earthing Device. [3 Figs.) December 21, 1901.—This in- 
vention provides an earthing device capable of serving as an out- 
let for static discharges from a plurality of conductors constitut- 
ing one system, and which also furnishes an indication should any 
one of the conductors become earthed. The apparatus may com- 
prise an earth-connected conductor, a switch therein, and, at the 
side of the switch farthest from the earth connection, a number of 


connections between the earthed conductor and the terminals of 


Figt. Fig, 2, 






































spark gaps in relation, through resistances, with the conductors 
to be protected. The spark gaps are adjusted to lengths which 
the current in the plurality of conductors will be able to strike 
across should one of them become earthed. It will be seen that 
should a static discharge to earth occur, on opening the switch to a 
distance greater than that over which the current in the conductor 
system would maintain an arc, the discharge, if of dangerous 
potential, will continue ; but, on the other hand, should the dis- 
charge be passing from insulated conductors through earth to an 
earthed conductor, the arc would be extinguished, and waste of 
current prevented. (Accepted December 17, 1902.) 


26,510. J. A. Penny, Manchester. Insulators. 
[5 Figs.) December 28, 1901.—In this specification is broadly 
claimed : ‘‘The manufacture of insulators, applicable to over- 
head tramway wires, from earthenware, substantially as herein- 
before described.” In the description the inventor states that 





“my invention consists in forming these insulators from earthen- 
ware, which not only effects a considerable economy, but also is 
more readily obtainable ;’ and also, ‘‘ these earthenware insu- 
lators may be made ina variety of forms.” A preferred form is 
illustrated, but disclaimed. (Accepted December 17, 1902). 


B. Soar, London. Dynamo Machines. 
January 15, 1902.—This invention provides, in iron- 


Fig.2. 


1104, 
(6 Figs.) 


“. 








clad dynamos with internal integral field-magnet poles, several 
constructions that allow the use of field-magnets with polar ex- 





tensions and former-wound coils having openings smaller’ in 
area than the polar faces. There is broadly claimed “in a dynamo- 
electric machine the combination with an arnular field-magnet 
having cores and pole-pieces integral with it, of a ‘former’ wound 
coil having an opening of smaller area than that of the pole-face, 
substantially as described.” The drawing» illustrate the means 
adopted according to this invention in reference tocertain types 
of machine. (Accepted December 17, 1902.) 


P 239. A, ¥. Berry and = British Electric Trans- 
ormer Manufacturing Company, Limi Hayes, 
Mid Transformers for Po urrents, 
(7 Figs.) January 3, 1902.—This invention provides a transformer 
for polyphase electric currents, comprising cylindrical sets of 
primary and secondary windings arranged side by side, and 
wherein each set of windings has extending longitudinally through 
it a group of paper ne nega laminated iron core-pieces that 
are near to the windings and have their laminations at right 
angles thereto, and between which are a number of longitudinal 





ventilating passages, the core-pieces in each set of windings being 
connected at their ends by laminated iron coupling-pieces to the 
core-pieces in the other sets of windings. It is stated that ‘‘ by 
the construction described, a well-ventilated transformer having 
a high efficiency and good regulation can be easily and cheaply 
produced, and the iron and copper comprising the core and 
windings respectively can be arranged in a very advantageous 
manner, so that for a transformer of given power less iron and 
copper will be necessary than in known constructions of trans- 
formers for polyphase currents of corresponding power.” (Ac- 
cepted December 17, 1902 ) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


25,604. G. J. Snelus, Frizington, Cumberland. 
P and Enriching Blast-Furnace Gas. [3 
Figs.) December 14, 1901.—This invention provides a number of 
methods of treating blast-furnace gas for its cleansing or enrich- 
ment. The dust or fume contained in it may be slagged by add- 
ing ground brick, powdered aluminous clay, or soda-ash to the 
fuel charged. The carbonic acid contained in it may be converted 
into carbonic oxide by passing the gas through a second furnace 





essere S 


ofthe kind described. To utilise the available heat for the further 
enrichment of the gas, steam may be admitted to the second fur- 
nace at a point between the gas inlet and outlet. The fuel sup- 
plied to the second furnace may comprise bituminous coal, and 
this improvement is claimed in the following terms: ‘‘In a pro- 
cess for the treatment of blast-furnace gas, the employment of an 
admixture of bituminous coal with coke, dry coal, or anthracite, 
through which said gas is , substantially as and for the pur- 
pose specified.” (Acce December 17, 1902.) 

75. F.C. Tilley, London. Street Gas Lanterns. 
{6 Figs.) January 1, 1902.—According to this invention the tap 
of a gas lantern is provided with a projection adapted to en- 
gaged by a lever so as to turn the tap in one direction only, and 


torch, in applying light to the burner, to also turn on the gas. 
Two lanterns are described and illustrated ; in one of these the 
lever is moved by an aperture-closing flap, and ir the other by 





an aperture-closing ball. The gas is turned off by means of a pull- 
down device, such as a chain having a ring at its lower end. 
(Accepted December 17, 1902.) 


GUNS AND EXPLOSIVES. 


6103. A. Reichwald, London. (F. Krupp, Essen, 
Germany.) Gun-Charge Envelo) March 12, 1902. 
This invention relates to the construction of readily-combustible 
envelopes for ordnance charges such as are described in the 
specifications of British Letters Patent No. 9481, of 1899, and 

0. 7969, of 1900, the object being to enable the ignitability and 
combustibility of these envelopes to be controlled This end is 
attained by making the fabric of which the cartridge con- 
sists, of threads of smokeless powder and threads of ordinary 
(unnitrated) textile material. By varying the proportions between 
the quantities of both kinds of threads, any desired, degree of 
ignitability and combustibility may be imparted to the cartridge 
bag. further control may be obtained by saturating, or by 
leaving unsaturated, the ordinary textile threads of the fabric with 
a solution of smokeless powder. (Accepted December 8, 1902.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 

16,786. J. K. H Walker, and T. Messer, 
Wi d. Shaping Machine. (2 Figs.) July 29, 1902. 
—This invention provides means for machining the hinges of ships’ 
cargo doors. A tool-bar is provided and adapted for use in con- 

















junction with (and to be oscillated by) an ordinary shaping ma- 

chine. The oscillatory or rocking tool-bar is connected to the 

‘slide motion link or other moving Ee ” of the shaping machine, 
ide. 


and es tool-holder is adapted to s (Accepted December 17, 
1902, 
MINING, METALLURGY, AND METAL- 
WORKING. 


21,750. H. Knoth, Birmingham, Ala., U.S.A. Steel 
Manufacture. October 6, 1902.—In this specification is broadly 
claimed ; “ A continuous process for manufacturing steel in open- 
hearth furnaces consisting in reserving a portion of the molten 
refined metal from a previous heat outside of the furnace in which 
it was refined, and introducing this reserve into the same or 
another furnace together with or before or after the amount of 
melted or solid unpurified metal necessary to complete a succeeding 
charge, substantially as herein described.” And ‘* A continuous 
process for manufacturing steel in open-hearth furnaces, consisting 
in reserving a portion of the molten refined metal from a previous 
heat outside of the furnace in which it was refined, mixing this 
reserve with the amount of molten unpurified metal necessary to 
complete a succeeding charge and introducing the mixture into 
the same or another furnace as a charge, substantially as herein 
described.” The inventor states that he prefers to mix in the 
ladle, and finds that this is most conveniently effected by arrang- 
ing the heating furnace for the molten unpurified metal opposite 
or near to the moulds. The ladle into which the entire contents 
of the furnace has been tapped. is moved to the moulds and the 
desired amount of steel poured out. As a next step, the ladle, 
now containing only the reserve of molten refined metal, is moved 
to the heating furnace, from which a sufficient amount of molten 
unpurified metal is poured into it to complete the succeeding 
charge for the furnace, after which it is run back to the furnace, 
and its contents, now thoroughly mixed, charged therein. (Ac- 
cepted December 17, 1902.) 


RAILWAYS AND TRAMWAYS. 


16,896. Siemens Brothers and Co., Limited, Lon- 
don. (Siemens and Halske, Berlin.) Semaphore Signals. 


Fig.1. Fig. 2. 
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Fig.3. = 
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ten, At 


(10 Figs.] July 30, 1902.—This invention relates to electrically- 
controlled railway signals, and has for object to control by the 
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— 





the object appears to be to enable the motion of the lamplighter’s 


passage or cessation of an electric current the effective operatior 
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of a semaphore arm by means of its actuating lever. According 
thereto there is employed a set of four levers jointed together at 
their ends and pivoted at one junction to a fixed point at 
another junction to the armature of an electro-magnet, and 
connected from one of the remaining junctions to the actua- 
ting lever. (Accepted December 10, 1902.) 


25,391. The British Thomson-Houston ‘Gompony, 
Limited, London. (F. FE. Case, Schenectady, N.Y., U.S.A.) 
Vehicle Brakes. [4 Figs.) December 12, 1901.— This inven- 
tion relates to braking systems for railway cars or vehicles, espe- 
cially such as are electrically operated, and has for object to pre- 
vent the skidding of the wheels on the rear axle or truck as the 
car is being brought to rest. In any car in which the motion is 
retarded by an application of brakes to the wheels or axles there 
is a tendency for the body of the carto surge forward, and, since 
its centre of gravity is above the axle, the tendency is for the 
body to swing upward on the forward truck or axle as a pivot, 
thus relieving the rear truck or axie of a considerable portion of 
the weight which normally rests upon it. If, then, the brakes 
are applied with sufficient force to give a good braking effect at 
the forward end of the car, there is danger of skidding the wheels 





—— = = = 
| EE aS SS 
* 


_—- 
m2 


oy) 





at the rear end, and in the heavy cars now commonly used in 
electric railway systems this effect may become very marked if 
it is attempted to brake at a high rate of acceleration. According 
to this invention means are provided for obtaining a maximum 
braking effect on the cod truck or axle without permitting 
skidding of the wheels on the rear axle or truck ; and this is 
accomplished by so arranging the braking system that no matter 
from which end of the car (the front end for the time being) it is 
actuated, the brakes at the rear will be applied with a force less 
by a predetermined amount than those at the front. The inven- 
tion is described in reference to an electro-magnetic brake in 
which less current iscaused to be supplied for braking the rear 
truck than is furnished to the brakes of the forward truck, the 
lessening of the current for the rear of the car being effected by 
shunting part of the current that would otherwise pass to the 
rear electro-magnets, (Accepted December 17, 1902.) 


VEHICLES. 


260. The Wolseley Tool and Motor Car Com) . 
t Cab. 


Limited, and H. Austin, Sismingham. Motor 
[2 Figs.) January 4, 1902.—The motor cab or brougham accord- 



















































ing to this invention is designed, as shown in the drawings, in order 
to afford a roomy interior and convenient point of entry for riders, 
and also to give the driver an angular view to the rear of the 
vehicle on each side thereof. (Accepted December 3, 1902.) 


4036. A. Shuttleworth and W. Fletcher, Lincoln. 
Traction Engines, (2 Figs.) February 17, 1902.—According to 
this invention spring devices are interposed between the driving 
wear and the driving road wheels of a traction engine or the like. 
The invention is limited ir the first claim to those cases in which 
‘the driving power is supplied to the said road wheels near the 


Fin.1. 
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peripheries thereof.” It is stated that ‘“‘the driving power is 
applied to, or near to, the rims of the said road wheels, thus 
giving a very efficient application of the power.” There is de- 
scribed and illustrated a wheel with gear adapted to apply the 
driving power to the road wheel at points nearer to the hub than 
to the periphery. (Accepted December 17, 1902.) 


MISCELLANEOUS. 


23,306. Sir W. G. Arms . Whitworth, 
Limited, and R. Wright, Miswick, ok HE 





Coal. [13 Figs.] November 18, 1901.—According to this inven- 
tion coal or the like carried by railway in a large-sized truck is 
transferred to a plurality of trucks—it may be four—of ordinary 
size, or of boxes mounted on bogies, by tipping the larger truck 
sideways. The large truck is run by gravity on to rails carried by 
a cradle supported by the hoist platform, and the truck is there 
secured by a hook and ay oe The platform with the cradle 
and truck on it are then hoisted by the hydraulic rams. The 
cradle which is pivoted to the hoist is then tipped by vy te or 
chains which pass around pulleys, one of which is carried by the 
ram of an hydraulic cylinder. The cradle is prevented from tipping 
too far by lugs on it, which come against a bar working in guides 
on the hoist. The cradle, when the truck is empty, is brought 
back again by counterbalance weights and ropes or chains, the 
ends of which are fixed to a bar, and the truck is then released 
and is run away by gravity. The coal is delivered through shoots, 
provided with doors operated ty hydraulic cylinders, into boxes 
mounted on bogies. (Accepted November 26, 1902.) 


22,155. E. M. Jaarsma, Sneek, Holland. Fireproof 
Safes. (2 Figs.) October 11, 1902.—This invention provides a 
chamber, heat insulated by a number of separate ascending 
annular and concentric currents of air. The air is led to the 
base of a set of casings, surrounding the chamber, directly from 
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the outer air, without contact with inflammable or heat-conduct- 
ing substances. Air may be admitted to the chamber itself. 
The chamber may contain a burglar-proof safe. In a described 
example the casings are of chimney-like construction and are 
constricted at the upper and lower ends. (Accepted De- 
cember 10, 1902.) 


16,497. H. E. Larsson, Stockholm, and C. A. Green, 
Katrineholm, Sweden. Sand-Distributor. [3 Figs.| 
July 24, 1902.—The sand-distributor according to this invention 
comprises a wheeled support, a sand-box, a rotary sand-stirrer, 
with projections or teeth, directly mounted on the axle of the 


vehicle, and an inclined screen beneath the sand exit opening or 
openings in the box. The sand-distributing screen is preferably 
pivoted and made capable of giving way or yielding when passing 
over and in contact with obstacles on the ground, and may be 
oon) of perforated metal or wire gauze. (Accepted December 10, 
1902 


14,493. F. W. Cocking, Balby, Doncaster. Brick- 
. (4 Figs.) June 30, 1902.—This invention provides a 

firepot appliance for use in the forward drying of earthen goods 
in continuous down-draught kilns. The firepot has a loose grate 





supported within it at a short distance above its lower edge, and is 
adapted to fit on to orintoa part of the kiln whereby it is retained 
in position, unless lifted by means of an appliance temporarily 
ot into holes near its upper edge. (Accepted December 10, 


2131. J. Lewy, Frankfort-on-the-Main, Germany. 
Candles, January 27, 1902.—In order to produce a candle of 
appearance, and which will burn with a smokeless and 
odourless flame, from inexpensive and carbonaceous wax such as 
produces normally a smoky flame and is of a soft and trans- 
parent nature, the inventor adds alcohol to the wax when melted, 


Various waxes may be used, paraffin preferably constituting from 
| 70 per cent. to 85 per cent. of the mixture, and: stearin and 
| alcohol each varying between about 15 per cent. and 2 per cent. 
| (Accepted December 3, 1902.) 

| 





110; H. Daw and J. Hilton, Bolton. Indicat 
or Utilising Stress. [13 Figs.) December 21, 1901.—Accord- 
| ing to this invention the stress on a moving part transmittin; 
| mechanical energy is indicated or utilised. Means are descri 
whereby bending or twisting produced by driving stress in some 
moving part is caused to produce motion of a lever having a 


1. 





stationary fulcrum, and operating an indicator or other device. 
Arrangements are described whereby sudden increase of torque 
in a shaft, such as might be caused by a ship’s propeller encounter- 
ing an obstacle, or a considerable decrease of torque such as 
would result were the pe pened to lift from out of the water, 
would lead to a cutting off of steam from the engine. (Accepted 
(December 10, 1902.) 


25,756. B. M. Drake and J. M, Gorham, London, 
Joining Glass Plates. [1 Fig.] December 17, 1901.—This 
invention, for the pu of joining sheets of glass together to 
form tanks or the like, utilises heat electrically, produced and 
applied in a certain manner. A glass tube having a resistance 
wire led through it is placed in the ange to be joined ; the whole 
is then heated in an oven until near welding temperature, when cur- 
rent is led through the resistance wire until the glass of the tube 
flows and completes the union of the plates at the joining angle. 
There is broadly claimed ‘‘The method of welding glass plates by 
the production of heat at the point of junction by means of a wire 
heated by electricity.” (Accepted December 3, 1902.) 


846. A. E. eard, Paris. Cinematograph. 
(5 Figs.) January 11, 1902.—In this cinematograph, of the kind 
in which the film is kept continuously moving at a uniform rate 
the pausing of the projected image of the film upon the screen 
being obtained by means of the movement of prisms, according to 
this invention the prisms preferably constitute three wheels so dis- 
posed that the rays of light from the film must pass through all 
three of them at thesame time. The prism wheels may be consti- 
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tuted and arranged as shown in the drawing and rotated in oppo- 
site directions. It is stated that ‘‘ All that is essential is to 
synchronise the optical system with the translatory movement of 
the band of prisms so that one prism succeeds to another at 
the precise moment when the band has advanced the length of 
one picture.” (Accepted December 17, 1902.) 


3535. B. F. S. Baden-Powell, London. Range- 
Finders. [2 Figs.) February 12, 1902.—This instrument com- 
prises an oblong box or tube or other base, at the far end of 
which is a reflector or. prism set at an angle of about 45 deg. to 
and on one side of the central axis. At the near end are two 
small peep-holes, on looking through either of which two views 
are visible—the one seen direct, the other reflected or refracted 
from the reflector on the prism. One of these holes is in line with 
the central axis, and objects seen through this which appear near 























together in the centre—that is, at the junction of the direct and 
the reflected views—are at — angles. The second peep-hole is 
to one side of the first, at such a distance that on looking:through 
it the two adjacent objects seen will subtend an angle of, for 
example, 1:10, Thus, by determining the direction of a base at 
right angles to the range, and by measuring along that base until 
the distant object is found to subtend the fixed angle, the length 
of the base multiplied by the fixed multiple, such as 10, gives the 
required range. (Accepted December 17, 1902.) 

22,243, P. A. Newton, London. (P. Sievert, Dresden, 
Germany.) Glass Vessels, (7 Figs.] October 13, 1902.— 
Aceording to this invention glass vessels of cask or bottle-like 
character are made up of'an upper pan-like vessel and a lower 
pan-like vessel (with or without an annular uniting section) and 
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22243 

held fused or cemented ther at the meeting edges. Parts of such 

vessels of large size may be made as descrlbed in the specification 

of British Letters:Patent No. 10,963, of 1899. The parts of the 

| vessels may be held together by screw-rod clamps, and compres- 
sible packing may be in the joints between the parts. (Accepted 
December 17, 1902.) 
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LITERATURE. 


Berechnung und Konstruktion der Schiffs-Maschinen und- 
Kessel. 4 Dr. G. Bauer, Betriebsingenieur der 
Stettiner Masch 
operation of E. Lupwic, A. BortrcHer, and H. 

OETTINGER. Miinich and Berlin, 1902: R. Olden- 

bourg. 663 octavo pages, with 500 illustrations, 11 

plates, and many tables. [Price 17.50 marks. } 

THis volume on the ‘Calculation and Construc- 

tion of Marine Engines and Boilers” is intended to 

serve as a manual for constructors, machinists, and 
students, and would be sure of a warm welcome 
even if it were not practically the first German 
manual of its kind. For although Germany pos- 
sessed several excellent cognate treatises, notably 

Busley’s ‘‘ Development of Marine Engines,” a 

concise general guide-book for the designer and con- 

structor, such as we have in Seaton’s ‘‘ Marine 

Engineering,” did not exist. With the assist- 

ance of Mr. H. Foettinger, and, further, of 

Messrs. E: Ludwig and -A. Boettcher, who have 

written special chapters, Dr. G. Bauer has compiled 

a manual which ranks with the best of its kind, 

and is characteristic of the great strides that ship- 

building has made in Germany, and in particular 
at the works of the Stettin Vulcan. 

Dr. G. Bauer is chief engineer to the Vulcan Com- 
pany, under Director Flohr. This fact gives the 
reader the benefit of a great experience, and 
does not obtrude itself in any way. Dr. uer 
and his fellow authors write as practical men who 
have made thorough theoretical studies. They have 
no space for historical introductions, which, how- 
ever instructive, would be out of place in a modern 
manual. They do not describe and discuss anything 
but what is approved of and practised at the pre- 
sent time. Rigorously adhering to this maxim, they 
confine themselves, for special considerations, to 
vertical engines and the actual boiler systems, and 
exclude not only horizontal engines and trunk en- 
gines, but also the most modern paddle steamers and 
certain kinds of special craft. By engines, more- 
over, we have to understand the main engines driving 
the propeller shaft ; donkey engines, steering en- 





gines, &c., are not dealt with ; while pumps, pipes, | 


shafts, and propellers are, of course, treated. 


inenbau A.-G. Vulcan, with the co- | 
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In studying the book, the reader may imagine | 
'that he is charged with designing the engine 
outfit of a ship, and that he is looking up his | 
theory, formule, and measurements. The subject- 
/matter is divided into eight parts, subdivided 
into sections and paragraphs. The first part, 
the main engine, opens with a section on_the 
calculation of the cylinder dimensions. From 
a footnote on page 1 we see that the steam 
pressures are expressed in atmospheres, and that 
the atmosphere is considered equivalent to 1 kilo- 
gramme per square centimetre. This, it is not 
useless to remark, is now the universal practice in 
Germany, the pressure of one atmosphere being 
taken for convenience as equivalent to 14.2 lb. per 
square inch, and not as 14.7 1b., the usual standard 
in this country. 

The 25 pages on the calculation of cylinder 
dimensions, indicator and volume diagrams, ‘com- 
bined diagrams, design factor, &c.,convey an excellent 
idea of the author’s clear and concise method. A 
general chapter on the utilisation of the steam 
energy in the engine is then interposed. It is 
contributed by Mr. Boettcher, and deals, among 
other things, with the advantages of multiple ex- 
pansion, and of steam jackets for cylinders and 
coils for the receivers, or what are customarily 
termed so on board ship. It would be wrong, 
Mr. Boettcher states, to attempt to heat the steam ; 
the whole object of the jacket is to limit the tem- 
perature variations in the inner cylinder walls to 
the innermost layers. 

The third section, headed ‘‘ Piston Stroke, Speed, 
Mass Action, Turning Moment,.and Balancing,” is 
the more direct continuation of the first section, and 
is equally excellent. It opens with fourteen pages 
of tables, giving brief data concerning many ships 
and boats of various types, built mostly during 
the last decade. 


Our own columns are largely | 
quoted. Similar lists are repeated in other sec- | 
tions and form a valuable feature. The balanc- 





ing problems are treated after Schlick and Lorenz, 
and calculations are given exemplifying the Yarrow- 
Schlick-Tweédy system.’ Critical speeds are touched | 
upon. eh . i 

The author then passes to the general arrange- | 
| ment of the engines; a séction which is illustrated by , 
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many diagrams and plates of engines of various 
types, and he afterwards proceeds to the discussion 
of details, beginning with steam cylinders. The 
introductory lines of the sections generally inform 
the reader on the different practice prevailing on 
warships, torpedo-boats, mail steamers, &e. The 
numerous illustrations are all taken from the prac- 
tice. Everywhere we find definite figures and 
dimensional data, offered in tabular form or in 
notes, concerning steam velocity, cross sections of 
ports, pressures for hydraulic tests of the cylinders, 
wall thickness, bolt diameters, details of stuffing- 
boxes and their packings, and many other features. 

After the cylinders, the slide-valve gear, piston 
rods, cross-heads, crankshaft, valve-gear reds, 
foundations, frames and standards, reversing gear 
and engines, and turning engines, are discussed in 
the order stated. This arrangement does not look 
particularly consistent ; but the volume concerns 
the design and not the erection. It might, perhaps, 
have been as well not to separate the chapters on 
steam cylinders, slide valves and reversing gear, 
which are all by Mr. Ludwig. Special descriptions 
are given of Stephenson’s and of Klug’s gears ; the 
gears of Marshall, Joy, and Heusinger are briefly 
referred to. Governors which are to stop racing 
by the aid of the variation of the water-pressure in 
an air chamber fixed at the stern are not alluded 
to at all; they are, indeed, hardly applied. The 
Schichau steam distribution gear, which has been 
adopted both by the German Navy and the Nord- 
deutsche Lloyd, might have been mentioned, how- 
ever. The Brown reversing engine is fully de- 
scribed, and all-round reversing engines. are ex- 
plained by diagrams and examples of calculations. 

The section on crankshafts opens with calcu- 
lations of torsional stresses. e miss any re- 
ference to Frahm’s work ; we know, of course, that 
full details of his experiments have become available 
only quite recently, but some of his results were 
published as long ago as 1899. 

The section on condensers, essentially surface 
condensers, with a few remarks on injection con- 
densers, is not long, but well written, and contains 
many useful data and hints. 

So far, the first part on the main engine. The 
second part, on pumps (air pumps, circulating, and 
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feed pumps), is all written by Mr. Ludwig. The 
chief types mentioned are those of the Blake 
Pumpen Company, of Hamburg, and the Weir and 
the Worthington pumps. 

The third part concerns shafting, ship's resist- 
ance, and propellers. We are instructed about 
thrust bearings, shaft couplings, and stern tubes ; 
shaft brackets do not fall within the scope of 
the volume. The section on ship’s resistance 
briefly recapitulates Froude’s method, and_re- 
produces the respective calculations after Mid- 
dendorf. Details on tank experiments are not com- 
municated. The subject is rather too special, and 
there is no experimental tank at the Vulcan ship- 
building yards, so far as we are aware. The section 
on ‘‘ Screw Propellers, their Construction and their 
Strength,” covers 43 pages. That will be considered 
quite sufticient. Emphasising that we do not possess, 
as yet, any simple formula which can be recom- 
mended as reliable for all kinds of propeller calcu- 
lations, the author confines himself to practical 
types of blades, and exemplifies his exposition of 
aylor’s formula by calculations of the propellers of 
the Deutschland. Other authorities quoted are 
Barnaby, Fliege, and Seaton. There is no lack of 
dimensional data in this section, nor is there in the 
one following, on ‘‘ Pipes for Steam, Feed-Water, 
Bilge-Water, &c., their Flanges and Valves.” Dr. 
Bauer has furnished the first general chapter, 
the rest is by Mr. D. Ludwig. We notice illustra- 
tions of Blake’s feed-water purifier, and of Weir's 
injection water preheater. The former consists of 
a number of perforated discs, arranged above one 
another in a vertical cylinder, and separated by 
layers of filter-cloth ; the water enters from below, 
and the filter is easily cleaned by reversing the cur- 
rent, if one does not wish to take the cloths out. 

With the fifth part we come to boilers and steam 
generation. The remarks on fans and blowers, 
contained in the introduction, which is from the 
pen of Mr. Boettcher, are afterwards supplemented 
in the section on forced draughts. Cylindrical 
boilers are described by Mr. Ludwig, who also 
contributes a chapter on boiler fittings ; the other 
sections are by Dr. Bauer. No reference is made 
to the use of zine for preventing corrosion of the 
boilers. The preservation of the boilers when not 
at work is not a question for the constructors, but 
the arrangements of the zincs is, and practice has 
arrived at definite rules concerning their position. 
After a brief summary of the advantages and dis- 
advantages of water-tube boilers, follow descrip- 
tions of the boilers of the Belleville, Yarrow, Nor- 
mand, Thornycroft, and Diirr types. In each case, 
except in that of the Diirr boiler, a table is added 
on boilers of the respective types as fitted on ships 
of different navies. In the case of the Diirr boiler 
we have instead a table on evaporation tests, 
carried out by the German Navy. But Buchholtz’s 
very interesting paper on the general experience 
gained with Diirr boilers in the German Navy is 
not quoted. 

The section on forced draught describes the in- 
duced draught of the Ellis and Eaves system, the 
Howden system of forced draught with closed ash- 
pits, and the closed stokehold system. The illus- 
trations explain, among other points, the preheat- 
ing of the air, and how natural draught can be 
applied in the first instance. The sixth part is 
devoted to measuring apparatus. It briefly touches 
upon pressure gauges, thermometers, smoke - gas 
analysis (Orsat apparatus), draught determination, 
Peabody’s throttle calorimeter for determining the 
dryness of steam, Schlick’s pallograph, &c., and 
offers more detailed instructions concerning the use 
of the indicators of Schiffer and Budenberg, Cross- 
ley, and Dreyer and Rosenkranz. The seventh 
wart finally deals with miscellaneous appliances. 

he remaining 116 pages are taken up by general 
tables such as the marine engineer wants, and by 
the alphabetical index of s 5 ae We have 
to add that extracts from Lloyd’s rules, and from 
the regulations of the Germanic Lloyd, the Ham- 
burger Normen, the Bureau Veritas, the police and 
other bodies—not, however, the Board of Trade— 
concerning materials and construction, are repro- 
duced in the various sections. 

The subject-matter index might have been pre- 
pared with more care. The Peabody apparatus 
just referred to is spoken of under the heading of 
**Steam Moisture ” in one place, and of ‘‘ Water in 
Steam” in another ; neither term occurs in the index, 
nor is the term ‘‘governor”’ to be found in it, There 
area fewslips. On the pages following 534, the head- 
ing ‘‘Screw Connection” is repeated, although 





the text has passed on to ‘‘ Lifting Devices, Founda- 
tions, Lubrication,” &c. The name ‘‘ Yarrow” 
is misspelt (with a “J”) until we come to the 
illustration of Yarrow boilers; a few numbers are 
omitted and symbols misplaced, &c. We should 
also like to have more frequent references to recent 
publications on matters of particular interest. But 
all these are minor points, which the reader will 
readily pardon in consideration of the many ex- 
cellent features we have mentioned. The tables 
are embodied in their proper places, the diagrams 
are where the reader would like to find them— 
matters of some consequence—and the materials are 
indicated by a uniform method of shading. The 
publishers have also done their duty in this and 
other respects. The authors plead for lenient criti- 
cism on the ground of overpressure of work. They 
need not have done so, for the clear language im- 
plies both mastership of the subject and careful 
thought, and they have compiled a remarkaoly 
useful book. 





The Acts Relating to the Supply of Gas and Water by 
Companies and Local Authorities. By JosePH REESON. 
London: Messrs. Butterworth and Co. [21s. net.] 

Much water has flowed under the bridges, and done 
or suffered other interesting things, since the first 
edition of this work was published in 1874 ; and we 
welcome its reappearance, brought up to date by 
the author, as a very useful book of reference for 
business men. There are contained in it almost all 
the Acts in force in the United Kingdom relating 
not only to the main subject, but to kindred sub- 
jects, such as the breaking-up of streets, use of 
subways for pipes, protection of pipes from various 
kinds of damage, abatement of nuisance from 
offensive works, and prevention of the pollu- 
tion of rivers and streams. 

In any work in which the merits far outweigh 
the demerits, as is the case here, it is more prac- 
tically convenient, perhaps, to enumerate the 
latter before praising the former. It is there- 
fore in no carping spirit of criticism that we 
would point out a few respects in which this 
book does not quite fulfil its purpose. In a 
book of this kind the great thing to be looked for 
is completeness. If anything be omitted, the value 
of the work is decreased, even though in itself the 
omission may be that of a comparatively unimportant 
enactment. Some day some one, we may be sure, 
will be anxious to find just that particular Act, and, 
not finding it, may be led to condemn unjustly a 
work which is otherwise of great usefulness and 
accuracy. Two statutes the author seems to have 
either overlooked, or not deemed of sufficient im- 
portance to insert. These are the Rivers Pollution 
Prevention Act, 1893 (56 and 57 Vict., cap. xxxi.), 
and the Rivers Pollution Prevention (Border 
Councils) Act, 1898 (61 and 62 Vict., cap. xxxiv.). 
Both are very short Acts—the former having two 
clauses and the latter four—but the former at least 
is important. It was passed in consequence of the 
decisions in Reg. v. Staines Local Board (60 L.T. 
261) and Attorney-General v. Dorking Union (20 Ch. 
Div. 595), and provides that where any sewage 
matter flows or is carried into any stream, after pass- 
ing along a channel which is vested in a sanitary 
authority, the sanitary authority shall, for the pur- 
poses of Section 3 of the similar Act of 1876, be 
deemed to knowingly permit such sewage matter 
to flow or be carried. Thus it extends the doctrine 
of constructive notice to a sanitary authority, 
and lays a liability on them from which they were 
free before the passing of the Act in question. 

The other omitted Act to which we have referred, 
the Rivers Pollution Prevention (Border Council) 
Act, 1898, is not of great importance, bait its 
insertion would have enhanced the value of the 
book by making its contents conform more tho- 
roughly to its title, ‘‘ Complete Gas and Water 
Works.” Another Act which might have been 
noticed is the London County Council (General 
Powers) Act, 1894 (57 and 58 Vict., cap. cexii.), 
Part II. of which deals with the use of fire hydrants 
and the supply of water thereto by the water com- 
panies. But, perhaps, this is a little outsidethe scope 
of the present work, as are also the West Riding 
of Yorkshire Act, 1894 (57 and 58 Vict., cap. clxvi.) 
and the Mersey and Irwell Joint Committee Act, 
1892 (55 and 56 Vict., cap. cxvi.); the two latter, 
indeed, though of interest in the general history of 
water legislation, being rather in the nature of pri- 
vate Acts. 

We have now come to the end of the ungrateful 
task of fault-finding, and can proceed to praise the 
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book, subject to the above remarks, almost un- 
reservedly. Since the work is intended for use 
and ready reference in the ordinary course of 
business, the author has not overburdened it with 
notes on legal views, interpretations of, or decisions 
under, the various statutes, but has been content 
with references to repealing and amending enact- 
ments and cross-references to corresponding pro- 
visions. In one way thisis a pity, since the reader 
is not given the benefit of the author’s great ex- 
perience of the working of the Acts, especially 
those relating to gas in the Metropolis. But to 
the layman, who would refer all such questions to 
his legal adviser, this course will commend itself, 
since the book is thus rendered shorter, and such 
notes as there are will be of great assistance to him, 
and are ample for their purpose. 

It is hardly within the province of this review 
to criticise the legislative wisdom of Parliament as 
displayed in the statutes with which Mr. Reeson’s 
book deals, especially as it seems that important 
alterations of the existing law are contemplated : 
An influential deputation which had an interview 
with the President of the Local Government Board 
in October last, on the protection of our sources of 
water, strongly urged the necessity for an inquiry 
into the existing state of the law. Mr. Long, in 
replying, recognised the gravity of the case laid 
before him, and seemed more hopeful of some- 
thing being done than is generally the case with a 
Government Department. He pointed out that 
the Royal Commission now sitting had recom- 
mended the creation of a separate Commission, 
which should be the supreme river authority to 
deal with matters relating to rivers and their puri- 
fication, and which should have power to take action 
when the local authorities failed to doso. It is to be 
hoped that the recommendation will be acted upon. 
In spite of the opposition which it excited, the 
Government succeeded in getting the third reading 
of their London Water Bill taken in the House of 
Lords on December 16 last, and we may hope that 
their scheme will prove a benefit to the consumer, 
and work more smoothly than its critics would 
have us expect. Mr. Reeson proposes to bring his 
work up to date by publishing the text of the new 
Bill as a supplement to, and uniform with, the 
present volume. 

For the general arrangement of Mr. Reeson’s 
book we have nothing but praise. It is clear, con- 
cise, and easily understood. The book has two 
parts, the latter of which is followed by six ap- 
pendices. Part I. contains those Acts which are 
of general application, from the Metropolitan 
Paving Act, 1817 (57 Geo. IIT., cap. 29), to the Burgh 
Sewerage and Water (Scotland) Act, 1901 (1 Edw. 
VII., cap 24). These Acts are arranged in chrono- 
logical order, so that any Act of which the date is 
known can be very easily found by looking at the 
date given at the top of the pages. Also, as the 
author points out in his short preface, by this 
arrangement a view is obtained of the gradual de- 
velopment of the legislation on the subject of gas 
and water. All introductory and useless words have 
been omitted, since the Interpretation Act of 1889 
has provided that every section of an Act shall have 
effect as a substantive enactment without introduc- 
tory words. This has a considerable effect in 
making the somewhat cumbrous wording of the 
average Act more easily understood by the lay- 
man. 

Part II. contains the clauses relating to the 
supply and testing of gas in London, taken from the 
private Acts of the three Metropolitan gas com- 
panies—the Gaslight and Coke Company, the South 
Metropolitan Gas Company, and the Commercial 
Gas Company—and includes the provisions which 
have been made for the regulation, by means of a 
sliding scale, of the dividends payable to share- 
holders in gas companies in accordance with the 
price charged for gas, and also the regulations as to 
the sale of new shares or stock of gas companies by 
auction or tender. The Acts of each company are 
arranged in chronological order, asin Part I. In con- 
nection with testing, itis, perhaps, a pity that space 
was not found to print the Gas Referees’ Notifica- 
tion for 1901 as an additional appendix. There are 
six appendices dealing with Board of Trade rules 
under the Gas and Water Works Acts, 1870, the 
Local Government Board ulations under the 
same Act, and the similar one of 1873, the Board of 
Trade Regulations as to Electric Traction issued in 
1894 and amended in 1901, the Regulations under 
the Metropolis Water Act of 1871, the Board of 
Trade Regulations as to Electric Lighting under 
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the Acts of 1882 and 1888, and the Bye-Laws of 
the London County Council relating to subways 
and the laying of pipes, mains, cables, &c., 
therein. 

Among the special features of the book is the 
inclusion of the statutory interpretations of terms 
used in the various Acts, including those applicable 
from the Interpretation Act of 1889, most of which 
is printed in full. There are three tables of con- 
tents, one arranged in chronological order, thus 
following the actual arrangement in the book very 
nearly, one in alphabetical order, and one in order 
of subject-matter. Thus, in the first table the 
Metropolis Gas Act, 1860, is found in its place 
under 1860, in the second under the letter M, and 
in the third under ‘‘Supply of Gas, General 
Powers.” But whether the advantage gained by 
this refinement is commensurate with the labour 
which must have been expended on it is, we 
think, doubtful. The index, on the other hand, is, 
without question, admirable. It is very full, 
occupying 200 pages, just one-fourth of the volume ; 





and, so far as we have tested it, seems to contain 
every reference which could be required, giving | 
references not only to pages, but also to the section | 
of the Act required, thus enabling the exact spot to 
be found with the least possible trouble. 

The book seems, on the whole, well calculated to | 
fulfil its design as a complete and handy book of | 
reference for business men. 


The Canal System of England : its Growth and Present | 


Condition, with Particular Reference to the Cheap | 
Carriage of Goods. By H. Gorpon Txompsoy, | 
Cobden Medallist and Prizeman, Victoria University, | 
1903. Published for the Cobden Club by request. 
London: T. Fisher Unwin. [Price 2s. net. ] 
Of recent years there have been signs appearing of 
a reawakening of public interest in our inland 
waterways, which have for so long been neglected. 
One of the serious problems of the present day is 
to find the most economical means of transport for 
the enormous traffic which year by year has to be 
conveyed from one point to another of our country ; 
and when one comes to consider this question care- 
fully he cannot fail to be struck by the immense 
importance of canals, and by the almost complete | 
disregard of that importance during the past 
50 years. Public opinion is fickle, and while at | 
ene time there was a perfect mania for canal con- | 





A 


1682 6. 


PARIS AUTOMOBILE EXHIBITION. 


iy 












































tm) 8 
Sasa 


Lory tH, 


S| Sian 






































Fias. 26 to 28, De Dittrich Motor anp GEAR. 


struction, and for speculation in these undertakings, 
the advent of railways at once brought on a re- 
action, and canals were forsaken in favour of the 
newer means of locomotion. Although sixty or 
seventy years have passed since then, our canal 
system has never recovered from the immediate 
consequences of the panic which then occurred, 
for the chief drawback to all attempts now made 
to make proper use of our waterways is found in 
the fact that so many canals, forming links in the 
through routes of communication, are owned by the 
railway companies, and these rights of proprietor- 
ship were mostly obtained in the years during 
which the panic existed. The question of inland 
navigation is now more important than ever, for our 
railways are blocked, and it would be a benefit to 
them-——would they but see it—to be relieved of the 
heavy and bulky goods which do not require to be 
conveyed with despatch. The benefit to the 
public, on the other hand, would be enormous, on 


jaccount of the cheap freight rates on canals as 
/compared with the exorbitant charges on our rail- 


ways. The whole question is one which deserves the 
most careful attention of all who are interested in 
the promotion of the commerce of England, and 
the present little volume provides a very good 
general introduction to the subject. There is 
nothing very original in it ; rather is it a précis of 
the important factors in the situation—a collection 
from different sources of useful information, The 
author sketches the history of canal construction in 
this country and the present condition of our water- 
ways, and discusses their requirements so as to fit 
them for modern conditions and best efficiency. 
The essay will serve a useful purpose if it helps to 
draw the attention of the public to the serious 








question of the ownership of canals by railway com- 
panies. Until that is made illegal, we cannot 
expect proper progress to be made. 
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THE PARIS EXHIBITION OF 
AUTOMOBILES. 
(Continued from page 134.) 

THE Ateliers de Constructions Mécaniques, 
Ducommun, of Mulhouse, well known for their 
other specialities—large machines-tools in the first 
place—build a four-cycle two-cylinder motor, the 
exhaust valves of which are governed by cam gear , 
ing and rods, which oscillate round an eccentric. 
The latter can be shifted under the action of the 
distribution lever. The volume of carburetted air 


supplied to the motor may be varied at the same 
time. The underframe is of wood with iron fittings ; 
the motor and change-speed gear are carried on a 
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false frame built of channel bars. These works 
also manufacture four-cylinder motors for automo- 
biles, the wheel base of which is 9 ft. 10 in. Such 


motors are fitted to the vehicles built by Messrs. | 


Delaugére and Co., of Orléans. 


The Dewald automobiles contain a special device | 


insuring the lead or lag of ignition, and a car- 
burettor with sliding valve to regulate the air- 
inlet. 

Messrs. de Diétrich and Co., whose works are at 
Lunéville, build their underframes of wood, 
strengthened by buckled steel plates and by a 
steel tube stay ; the corners are stayed by gusset- 
plates, and the driving and transmission gear 
are carried on a cradle built of angles, which 
forms part of the underframe. The driving axle 
is connected by stay rods to the underframe. It 
may be remarked here that every piece is numbered, 
and that in case of an accident, a spare part can 
be very rapidly obtained by applying to the makers 
or their agencies. The de Diétrich motors have 
two and four vertical cylinders, cast in one piece 
with their water jacket. The governor acts on 
the carburettor ; this is automatic, with constant 
level, the mixture remaining uniform whatever the 
speed (see Figs. 26, 27, and 28). The consump- 
tion of essence works out at .88 pint per horse- 
power hour. 

The references to Fig. 26, section through the 
de Diétrich motor, are as follow :— 


A. Crank-shaft. 

. Connecting-rod. 

Camshaft for exhaust (b) and 
. Centre for regulating lead an 
Crank casing. 

Drain pipe 

Inspection plug. 

Water jacket. 

Blow-off cock. 

Water outlet. 

Piston. 

. Outlet valve spring 

. Inlet valve. 

. Outlet valve. 


The carburetter, Fig. 27, shows :— 


. Air inlet. 

. Essence inlet. 

. Constant level float. 

=. Pin valve. 

*, Lever controlling the pin valve. 

. Spray port. 

. Outlet of carburetted gas. 

. Controlling-rod of adjustable piston. 
M. Pin-valve spring. 


The references to Fig. 28, of the clutch 
change-speed gear, are the following :— 


A. Motor flywheel. 
B. Movable cone of clutch. 
C. Throwing-out gear collar. 
D. Shaft of slide gear. 
E. Intermediate shaft of differential gear. 
F. Differential gear shaft. 
G. Differential gear. 
H. Chain pinions. 
d d'. First speed gear. 
’, Second speed gear. 
Third speed gear. 
Fourth speed gear. 
Reversing gear. 


— (d). 
lag in ignition. 
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The motor cars built by the Société des Voitures 
Automobiles Decauville have generally met with 
great success ;.last November one of their light 
types covered 74.5 miles in one hour. The under- 
frame is built of buckled plates, and not of tubes, 
asformerly. It is suspended by three rear and two 
front springs, and is carried on two sets of wheels 
of equal dimensions. The wheels are of wood, 
with metallic naves. The motor is in front; it 
has four vertical cylinders, and develops 16 horse- 
power. The valves are arranged on both sides, 
in two sets, and are mechanically controlled. The 
governor acts on the inlet; ignition is electric, 
by coils and accumulators, the latter being kept 
charged by a dynamo fitted on the automobile. 
The drive is by a shaft with universal joint. 
The casing of the motor and change-speed gear 
forms one rigid and indeformable piece, which 
ensures the accurate lining-out of the shafts. The 
axles are hollow, of forged steel. The casing of 








the differential gear is made on the two ends with 
tubular extensions fitted to the underframe, and | 
through which the shafts run. One end of the| 
shafts is connected to the differential gear, and a| 
dise is keyed on the other, the dise fitting inside | 
the wheel nave, an arrangement ensuring complete 
connection between the wheels and the shafts. 
Messrs. de Dion, Bouton, and Co., of Puteaux, 
have now a world-wide reputation, which may 
be traced from the success they met in former 
years with their small motor for tricycles; this 
is now fitted to a number of different vehicles, 
and is also in demand as a stationary motor. The 





company have largely increased their power of pro- 
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duction, as was evidenced by their 6, 8, and 10| 
horse-power automobiles, and other vehicles exhi- | 
bited. The two first automobiles are driven by a | 
one-cylinder motor, and this appears rather singular, 
seeing the enthusiasm with which the increase in 
the number of cylinders has been greeted generally. 
The speed is 1500 revolutions. The underframe is 
built of weldless steel tubes ; the rear wheels are 
driven by shafts with universal joints (see Fig. 31), 
the references to which are : 
A. Underframe. 
D. Differential gear casing. 
E E. Shafts with universal joints. 
FFF. Axle and hollow journals. 
G. Wheel shaft. 
H. Square setting of I on G. 
. n 
RR. Longitudinal springs. 
R!. Transversal spring. 

The motor shafts transmit their action to the 
wheel nave through hollow axle journals, connected 
to the driving axle and round the outside surface of | 
which the wheels revolve. The 10 horse-power auto- 





De Dion, Bouton, AND Co.’s AUTOMOBILE GEARING. 


mobile carries a two-cylinder motor, and lubricaticn 
is insured automatically by two pumps which re- 
quire no supervision during runs of 200 to 250 
miles. The small 6 horse-power de Dion motor 
car is, in our opinion, the more interesting; its 
cost is comparatively low and the consumption only 
about .2 pint per mile. Figs. 29 and 30 are an 
elevation and a plan of the underframe and gearing. 

The Société des Automobiles Delahaye have 
also adopted vertical motors for a number of 
their motor cars. Those for 24 horse-power have 
four cylinders, and those for 12 horse - power 
/two only. The heavy cars exhibited by this 
firm -have horizontal motors; among them may 
be mentioned a motor omnibus for Guadeloupe, 
in which the drive is by belt and chain gear. 
The motor, the change-speed gear, and differential 
mechanism are quite separate in the Delahaye 
|vehicles, and can be taken to pieces indepen- 
‘dently one of the other. ‘This is contrary to 
the present practice, the motive parts being now 
generally made as compact as possible. The cylin- 
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PARIS AUTOMOBILE EXHIBITION. 



















































Pian oF DELAHAYE UNDERFRAME AND GEAR. 





THE FoumLARON VARIABLE SPEED GEAR AND BELT. 


ders in the Delahaye motors are cast in one piece 
with the valve chests, and very adequate means are 
adopted for their cooling—the water-jacketsurround- 
ing the combustion chamber, the valve chest, and 
all the working parts of the cylinders. The lower 
end of the cylinders is surrounded by an air space, 
the hot air from which serves to heat the carbu- 
rettor. The new Delahaye motors are styled the 
‘Titan ;” the underframe is constructed of buckled 
plates. The motors run at a speed of 900 to 1400 
revolutions ; the motor shaft has a double crank, 
counterweighted. The speed regulator contains 
a throttle valve at the gas inlet, actuated by a 
centrifugal governor, but the valve can also be 
worked by the driver by means of a foot lever. 


When the latter is held completely down, the 
speed of the motor falls to 150 revolutions, so that 
when the car is stopped, or during the throwing out 
of the gear, the motor is silent working. The 
pistons operate a special valve on reaching the 
bottom of their stroke, and thus cause a certain 
quantity of oil for lubrication to be introduced in 
the cylinders at the completion of each suction 
stroke. The throwing into gear is progressive. Figs. 
32 and 33 are detail views of the Delahaye car. 

The vehicles built by Mr. G. Fouillaron, of 
Levallois, near Paris, contain as a special feature 
extensible cone gear with a chain-belt transmission. 
The underframe is made of channel bars. The 





front part carries the motor, carburettor, radiator, | 








pump, and driving pulley; the differential gear, 
the friction-clutch coupling, and the reversing 
gear and following pulley are on an underframe in 
the middle of the vehicle. The changing of the 
speed and the drive are effected by the two pulleys 
and the chain-belt. These pulleys consist of 
two inverted cones (see Fig. 34); one is fast, 
while the other can be made to slide on its shaft. 
The driving pulley is en the motor shaft, and is 
| driven by a small flywheel ; it works the follower, 
a lever insuring the constant tension of the belt. 
The follower transfers the motions to the inter- 
mediate shaft by means of a friction clutch. The 
belt, as shown in Fig. 35, is made of triangular 
pieces of leather held together by gut. For chang- 
ing the speed, the small flywheel above referred to, 
works also an endless screw, on which the lever arm 
of the movable conical pulley slides laterally ; this 
arm is connected to that of the follower by a strong 
spring, and works it in the reverse direction. The 
variation in speed is thus always gradual, without 
shocks, and no strains are on the motor. The 
device allows also a number of different interme- 
diate speeds. 





(To be continued.) 
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MIDLAND RAILWAY THREE-CYLINDER 
COMPOUND PASSENGER LOCOMOTIVES. 

As promised in our issue of August 15 last, and 

through the courtesy of Mr. 8. W. Johnson, Locomo- 

tive Superintendent of the Midland Railway Company, 

we are now able to give further particulars concerning 

his new type of three-cylinder compound passenger en- 
tines, which he has lately introduced to deal with the 
eaviest express traffic. 

With this number we publish on our two-page en- 
raving and on page 176 reproductions of drawings as 
ollow :—On our two-page engraving, Fig. 1 is a longi- 

tudinal section, and Fig. 2 a sectional plan, while on 
age 176, Fig. 3 is a cross-section through the smoke- 
box, and Fig. 4a half cross-section through the firebox. 
In our issue of August 15 last, page 213, we also gave 
a perspective view of one of these engines and its 
tender, prepared from a photograph. 
We gave a description of this new typeof locomotive 





high-pressure cylinder, and D valves are used for the 
ow-pressure cylinders. Each valve is actuated by 
means of an ordinary Stephenson link motion, and the 
reversing gear is so arranged that the high-pressure 
motion can be moved independently of the low-pressure 
motion, and one handle will reverse both motions to- 
gether or separately as may be necessary. To prevent 
excessive forward pressure or unnecessary back pres- 
sure on the high-pressure piston, which would occur 
at starting in some positions of the engine, non-return 
valves are so arranged that steam can pass from the 
low-pressure steam chest into either end of the high- | 
pressure cylinder. These valves only open when the 
pressure on one or other side of the high-pressure | 
piston is lower than the pressure in the low-pressure | 
steam chest. 

The engine has a firebox 8 ft. 6 in. long, and the | 
boiler barrel is 11 ft. 7 in. in length and 4 ft. 8 in. in | 
diameter ; and in the case of the two first engines of | 
the type built, one of the boilers is fitted with plain | 





in our issue of August 15 last, to which we have! copper tubes 1} in. inside diameter, and the other is | 
already referred ; but it will be a convenience that we | fitted with steel Serve tubes 2? in. outside diameter. 
should reproduce this description here, so that it may | In both engines the front portion of the grate is hinged, 














be studied in conjunction with the illustrations we | 





MELLIFIELD. 


REPROLUCTION OF PART OF SPEED 


so that it may be lowered, and the fire and clinker 






RIBBON MADE BY 
ON SLOW SPEED, 
GROSS WEIGHT OF TRAIN 


M.R, 





Working pressure 195 Ib. 

Capacity of tender _... 4500 gallons 

eae fot of tender wheels P ft. 4 in. 
eel-base, engine ee Oe 

” nae 6 ” 6 ” 

a tender . se yee ee 
Total wheel-base ._... Re ue 51 ,, 88 ,, 
Total length over buffers = oO .; 10 ,, 
Weights Empty : Tons Cwt. Qrs. 

On ie wheels ... 19 0 2 

;, driving wheels 18 4 0 

», trailing wheels 7. © 

Total engine re 
Tender __... wie ee ee, mo Ss. *! 
Total weight of engine = ——-——— 
and tender ie 8 2 2 
Weights in Working Order : Tons Cwt. Qrs. 

n bogie wheels ... : » 2m Ss 

» driving ,, oo 8 2 

», trailing ,, 19 a. % 

Total weight of engine ... m- 40° 28 
Tender, with 25 tonsof coalon 52 12 3 
Total weight of engine and —- 
tender ‘ ee) 3 0 





SPEED RECORDING MACHINE 


345-95 TONS. 
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now give. The engines are constructed on the Smith | 
three-cylinder system of compounding, and have, as | 
will be seen, four coupled wheels and a leading bogie. | 
There are three cylinders—one high-pressure and two | 
low-pressure. The high-pressure cylinder, which has 
a diameter of 19 in. and a stroke of 26 in., is placed | 
between the frames under the smokebox, and com- 
municates its power to a central crank on the driving | 
axle. The low-pressure cylinders are 21 in. in dia- 
meter with 26 in. stroke, and are placed outside the | 
frames on either side of the high-pressure cylinder, | 
and communicate their power to crankpins on the | 
wheels at the ends of the axle connected with the 
high-pressure cylinder. The outside cranks are at 
right angles to each other, and the middle crank | 
bisects the angle between them. The middle cy- | 
linder takes steam directly from the boiler at 
195 lb. pressure per square inch, and this steam | 
is exhausted without the intervention of any pi 
directly into the steam chest common to the two outside | 
cylinders. Simultaneously with the admission of | 
steam to the high-pressure steam chest, steam at a| 
pre-determined pressure is automatically admitted to | 
the low-pressure steam chest by a specially constructed 
regulating valve placed on the side of the smokebox. | 
The regulating valve is so arranged that when the | 
maximum pressure allowed in the low-pressure chests | 
is attained, further supply of steam directly from the | 
boiler is automatically cut of ; thus excessive strains are | 
avoided on the moving parts, and although the boiler | 
pressure is 195 Ib. per square inch, none of the pistons | 
are ever subjected to a pressure equal to that of the | 
pistons in a simple engine working with a boiler pres- 
sure of 170 Ib. 

When working compound, the pressure in the low- | 
pressure chests, according to the position of the | 
reversing gear, varies from 40 1b. to 60 lb.; but for | 
starting or working a heavy train up a steep incline, | 
ine power can be obtained by admitting steam | 
from the boiler through the regulating valve to the low- | 
pressure chests for as long a time as is necessary. The | 
amount of steam that can be passed by the regulating 
valve between the minimum and maximum limits | 
is governed by a controlling valve placed in the 
cab. By manipulating this valve, the driver can | 
vary the low-pressure steam-chest pressure to suit 
the work in hand. As an instance of this, quoting | 
from actual indicator diagrams, while working ‘‘ com- | 
— ” at a speed of 10 miles per hour the indicated | 
norse-power is: High-pressure cylinder, 141 ; low- | 
pressure cylinders, 198 ; total, 339 horse-power ; and | 
working ‘‘ semi-compound ” at the slightly higher speed | 
of 11.5 miles per hour, the other conditions being | 
similar, the indicated horse-power is: High-pressure | 
cylinder, 59; low - pressure cylinders, 596; total, | 
655 horse-power. A gauge is provided in the cab | 
which shows the driver the amount of pressure that | 
the engine is working with in the low-pressure steam 
chests. 

A piston valve is used for distributing steam to the 


tO ih ” 
; TIME IN WHICH AN 

! INDICATOR DIAGRAM : 
! WAS TAKEN. : 


- 12+ 25 860s. -- 











| TIME LINE 
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CARLISLE OO" 





¥ia. 5. 


MIDLAND RY ENGINE N? 





2631. AT SLOW SPEEDS. 








SPEED 10-2 M.P.H. 
REGULATOR % OPEN. 
CUT OFF. H.P 697L-P. 787. 
BOILER PRESS. 195 L45 








RECEIVER PRESS. 60 L99 
TOTAL 1.H.P. 358. 








=e oe ange 
M.E.P. 69-6. 
ie 
K M.E.P, 64-5. J M.E.P. 71-3. 
; 7.H.P 120. 1.H.P 106. LHR 132. 
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SPEED I-6 M.PH. 
REGULATOR FULL OPEN. 
CUT OFF H.P 697L-P. 787. 
BOILER PRESS. 195 L45 
RECEIVER PRESS.IGOL9S 
TOTAL |.H.R67546. 















































1.H.P. 302. LHR 76-6. LHR 297. 
SPEED 136 MPH. 
REGULATOR FULL OPEN. 
M.E.R 74-5. CUT OFF H.P68ZLP. 70f. 
BOILER PRESS. 185 L4S 
CEIVER PRESS. 85199 
M.6.R 74-5. See 2. ec = naae ” 
1.H.P. 184 1.H.P. 161. 1.H.P. 186. 
SPEED 19-1 M.P.H. 
REGULATOR FULL OPEN. 
MEP. 72-5. . CUT OFF H.P69{LP. 787. 
la BOILER PRESS. 190 L498 
RECEIVER PRESS.65L# 
{ MEP. 74-3. w 2 TOrars.4.P 707. 
LHR 258. 1.H.P. 206. 1.H.P. 243. 
EE 
(1602.C.) 


remaining in the box at the end of the day’s work 
can then be pushed through into the ashpan. A bogie 
tender has been built to work with these engines, the 
tank of which carries 4500 gallons of water. The 
bogies, instead of having the usual compensating ar- 
rangement, are fitted with a bearing spring over each 
axle. The tank is fitted with an arrangement of floats 
for indicating the amount of water it contains. 

We give below the chief dimensions of the type of 
engine under notice :— 


Diameter of cylinders ... 


H.P. 19 in.; L.P. 21 in. 
Stroke 26 i 


Diameter of driving wheels 7 ft. 
Diameter of bogie wheels 3 ft. 64 in 
Centre of boiler from rails 8 ft. 6 in. 

4 ft. 8 in. inside 


Diameter of barrel (second ring) 


Length of barrel ... ah (= 
= firebox ... 8,, 6 ,, outside 
Grate surface Eas a ee . ft. 
Heating surface, firebox 150 sq. ft. 150 aq. ft. 
a % tubes 
(copper) ... . 1448 ,, (Serve) 1569.8 ,, 
Total ... .. 1808 ,, (With 1719.8 ,, 





Serve tubes) 


These engines are working express passenger trains 
between Leeds and Carlisle, and in practice they have 
proved to be very powerful. They are excellent 
starters, and after starting, the speed accelerates a | 
rapidly. They are also capable of attaining hig 
ate at which their riding is remarkably smooth. 

he engines are economical in fuel and water, and this 
applies equally to the working of either heavy or light 
trains. ith large engines designed on the simple 
system for working heavy trains, it is frequently found 
that they do not work a light train with the same 
efficiency as a heavy one. The compound engine 
here described obviates this difficulty, as a glance at 
the figures giving the coal consumption of engine 2631 
will show. These figures are given in Table I., pages 
174 and 175. When working the lighter trains, it 
will be observed that the efficiency of the engine does 
not diminish, and that the coal consumption is as low 
as that of a small simple engine which could not work 
the heaviest trains satisfactorily. 

To give some idea of the work the compound en- 
gines are doing, we give on pages 172 and 173 diagrams 
of the line between Leeds and Carlisle showing the 
gradients and curves of the road and, side by side, 
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COMPOUND PASSENGER LOCOMOTIVE; 


MIDLAND RAILWAY. 


CONSTRUCTED AT THE COMPANY’S WORKS, DERBY; MR. S. W. JOHNSON, LOCOMOTIVE SUPERINTENDENT. 


Fig.3. | 
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but the mean power developed must have been con- | 
siderably in excess of 965 indicated horse-power. 

The slow-speed indicator diagrams reproduced on | 
page 170 show the power the engine is capable o 
exerting under various conditions at’ starting. The 
second set of diagrams was taken with the controlling 
valve set to give the maximum pressure allowed in the 
low-pressure steam chests, the other sets, with the con- | 
troller admitting the head of steam as shown by the! 
receiver pressure. 

Comparing the power of the second set of starting | 
diagrams with the indicated power, at the same speed, 
of a simple engine having cylinders 194 in. by 26 in. | 
stroke, a boiler pressure of 180 lb., and wheels 7 ft. | 
in diameter, the power of the compound is 35 per. 
cent. greater than the power of the simple engine. 

The tabulated results which we publish on pages | 
174 and 175, giving particulurs of the weight, &c., | 
of some of the trains worked by engine No. 2631, and 
the amount of coal and water used, explain them- 
selves. The coal was weighed on and off the tender 
for each trip, and the consumption includes all coal 
burnt from tered to returning to the home shed. 

On all the trips referred to, with one exception, the 
object was to adhere to the times given in the time- 
table, but it will be observed that invariably a few 
minutes were in hand at the end of the uphill part 
of the journey, and that on the downhill part the speed 
was not excessive, and, in the case of the 3.55 p.m. 
train from Carlisle to Leeds, signal checks caused the 





booked time to be exceeded in nearly every case. We | 
think Mr. Johnson is to be heartily congratulated on | 
the success he has obtained with his new engines, 
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and controlled by the crane- driver, who is ac- 


ELECTRIC “GOLIATH” CRANE. |commodated in the cabin aleng with the crab, so 


THE illustration shown on page 165 is a reproduction | that only one other man is required, whose duty it is 


f | from a photograph taken by Messrs. Annan and Sons, | to hook on and receive the empty boxes at the truck. 


The crane is also capable of travelling longitudinally 
at about 100 ft. per minute under full load. 

The whole crane has been erected complete in this 
country and run under current, with the exception of 
the longitudinal travelling, and all parts are so marked 
|and scheduled that its erection abroad is simply a 
matter of routine and ordinary skill. 

We understand that Messrs. Royce, Limited, have 
on order for shipment an electrically-driven three- 
motor ‘‘Goliath ” crane, having a span of 120 ft., a 
clear headroom of 30 ft., and a longitudinal traverse 
of 500 ft. This crane, which is intended to deal with 
loads up to 5 tons, is for use in a large iron stores. 


Glasgow, and represents an electrical travelling crane 
known as the “Goliath” crane, made by Messrs. | 
Reyce, Limited, Manchester, who are the actual 
manufacturers of everything about the cranes, both 
electrical and mechanical, with the exception of 
the steel constructional work. 

Among the more important features embodied in the | 
crane are slow-speed motors ; tramway-type reversible 
controllers, specially constructed to withstand con- 
stant and heavy work, and so designed as to permit of 
all wearing parts being easily renewable; roller bear- | 
ings to longitudinal and cross traverse axles ; swivel 
bearings; cut gear throughout; over-winding safe- 
guard ; automatic control to prevent lowering heavy | 
loads too fast ; pinions solid on shafts and made from | 
high carbon steel; crab bodies of wrought steel, and, | ‘Tye Uyrversat Eurcrerca Directory (J.A. BERLY's). 
for foundries or erecting-shops, an ditional dead | —'This is a very comprehensive directory, including as it 
constant slow speed for lifting or lowering. does in the British section 11,080 names; in the Conti- 

The ‘‘ Goliath” crane illustrated is of 80 ft. span | nental, 9405; in the United States, 7040; and in the 
has 25 ft. | Colonial, 3465; a total of 30,990. Under these four 


clear headroom, and was made to the order of a large | divisions the firms are set out in alphabetical order, and 
again according to their manufactures; while in the 


mining company. The duty of this crane is to lift | 98%! : : , Pari 
boxes of amide, weighing about 4 tons, out of rail- | gba eee ay oe a ay = theUente = Sweep a 
way wagons, each containing two boxes, which are | Colonies have again been considerably added to, and the 
run un Jerneath ‘it at one end, to carry the box to the | engineer’s name, system of distribution, and the —- 
other side, to tip the contents, and to return and re- | has been included. The book is published by Messrs. H. 
place the box, the total time taken to perform these | Alabaster, Gatehouse, and Co., 4, Ludgate Hill, London, 
operations being slightly under three minutes. The | E.C., and the price is 10s., in British Colonies 12s., other 
tipping mechanism is. very simple, and is operated | countries 13s. 








from centre to centre of the rails, 
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THE STANDARD WATER METER. 
CONSTRUCTED BY MR. GEORGE KENT, ENGINEER, LONDON. 










































































WE illustrate on this page a new form of positive 
water meter now being introduced by Mr. George 
Kent, of 199, 200, and 201, High Holborn, London. 
This meter is of a remarkably simple construction, its 
three principal portions being a top casting, a body 
casting, and the portblock and registering gear. 

It is a two-cylinder meter, but each cylinder is 
divided into an upper and a lower portion, which are 
lettered on the qowiie A and and A! and B! 
respectively. The passages leading to the top and 
bottom of these cylinders are contained in the main 
castings, and connect respectively to the top and 
bottom faces of the portblock C, and are controlled by 
means of the valve D, which moves in an eccentric 
path on the face of the portblock. 

The inlet passage E (Fig. 2) leads into the upper 

rtion of the lower casting, to the whole of which it 
a free access. The circular outlet passage (Fig. 2) 
connects with the boss on the underside of the port- 
block communicating with the annular outlet port G 
(Fig. 4). 

A crankshaft or spindle passes through the centre of 
the portblock, and carries at either end a crank, the 
two standing at right angles to each other. These 
cranks are fitted with crankpins which work respec- 
tively in slots H, forming part of the piston-rods con- 
necting the pistons belonging to the top and bottom 
eylinders of each cylinder. 

On the left-hand side the spindle is provided with 
an eccentric I (Figs. 4 and 8), on which is placed the 
annular valve D. The spindle also carries the worm J, 
which drives the counter-gearing. 








The dial 
counter-box 

The circular valve may be described as an annular 
“*D” valve—that is, it is provided with an annular re- 
cess on the under side, the function of which is to put 
into communication one of the four half-moon ports 
(L, Fig. 2) which connect with the passages leading 
to the top and bottom of each cylinder and the annular 
exhaust port G. At the same time that it does this, 
the — port which communicates with the other 
end of the same cylinder is fully open to the inlet pres- 
sure, as indicated in Fig. 8, which represents a section 
through the portblock and valve. As the crankshaft 
is rotated by the movement of the pistons, the valve 
travels in an eccentric path, placing in turn each of the 
half-moon ports in communication with the proper end 
of the cylinder which it controls. It will be seen that 
as one port commences to close, the next one simul- 
taneously commences to open, and that at the half- 
stroke the two ports are each half-way open. There is 
therefore no possibility of a dead-point. The valve is 
free to rotate on the eccentric. The effect of this com- 
bined eccentric and rotary motion is similar to that of 
the movement used in truing up a piece of metal on a 
surface plate ; and it is found that, so far from wearing 
out of truth, these valves are automatically self-truing. 
The spindle and pins are all thee with bushes of a 
special form of vulcanite. These bushes may either 
rotate in their seatings, or the spindle may rotate in 
them. A distribution of wear is thus insured, which 
prevents any 
meter should 


gga of the counter is placed in the 


in constant and heavy work. 


rt getting out of alignment, even if the | Sco: 


There are no glands in the meter, the pistons and 
the valves being the only working faces; the result 
of which is that meters constructed on this pattern 
retain their initial accuracy in an extraordinary 
manner. A number of 4-in. meters have been sub- 
mitted to running tests, under a variety of conditions, 
with a view to demonstrate this point; and though 
they have passed from 500,000 to 1,400,000 gallons 
respectively, they have one and all remained accurate 
on the measurement of a drip of a few pints per hour. 

An essential feature of the meter is, that upon 
breaking the one joint between the top and bottom of 
the body, the whole of the working parts come freely 
away, and as all these are interchangeable, they can 
be replaced by others in a few minutes without dis- 
turbing the service connections. This er rpg | of 
construction is advantageous for use abroad where 
skilled labour is scarce. 

The principle of the meter is such that it is im- 
possible for it to centre or stop. Continuous accurate 
working is thus ensured, and an objection which engi- 
neers sometimes have to the employment of positive 
meters effectively removed. 





Water Suprty or Bury.—The Examiner on Standing 
Orders of the House of Commons has found the orders 
compked with by the promoters of the Bury and District 
Water Board’s Bill, which authorises the board to expend 
255,0007. on extensions. are to bet new reser- 
voirs at Scout Moor, and these are to be known as the 
ut Moor reservoir, the Scout Moor high level reser- 
voir, and the Newhale reservoir. 
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THE WARD-LEONARD SYSTEM OF 
ELECTRICALLY OPERATING PRINTING 
MACHINERY. 

Enerneers and others who have, during the last 
few years, had experience with printing machinery 
know that many more or less successful attempts have 
been made to drive machines of this class by means of 
electricity ; but although there are some who maintain 
that it is the right method, still it has not yet been 
adopted to any great extent, nor in a way that elec- 
trical engineers hoped might be the case. There have 
been many difficulties to overcome, the greatest of 
all probably being that of driving steadily and eco- 
nomically at slow speeds, more particularly when pre- 
paring the machine for work. 

This difficulty a rs now to have been entirely 
overcome by the Ward-Leonard system of driving ; 
an example of which we have lately had the pleasure 
of seeing at the — office of Messrs. Edward 
Lloyd, Limited, where a 62 horse-power Sextuple Hoe 
press has for the last eighteen months been in regular 
practical operation, driven by an electric motor which 
is regulated by means of the above system. 

All methods of driving by electric motors have up 
to the present time laboured under the disadvantage 
that it was necessary to use in series with the motor 
a large rheostat, which required a number of large 
contacts with sufficient area to carry the whole of the 
current in the motor. This necessitated havin 
switches of very large dimensions, with the drawbac 
aiso that in passing the switch from one contact to 
another there was a considerable jump or step, as well 
as very destructive sparking, the result being that the 
motion of the machine was jerky, and the wear and tear 
of the switch very great. Another great drawback to 
past methods of driving is that when running at slow 
speeds during the process of adjusting and setting the 
machine, a very large loss takes place in the rheostat, 
amounting probably to 90 per cent. or more of the 
whole power, Although many efforts have been made to 
overcome these difficulties, they have not been attended 
with uniform success. 

The Ward-Leonard system has the following advan- 
tages :— 

1. The press can be brought from a state of rest to 
full speed by imperceptible increments of speed. 

2. The press can be started or stopped without jar 
or shocks, and can be made to crawl round at very slow 
speeds for long periods. 

3. The loss of power due to speed regulation is never 
more than 2 per cent., even when running at the 
slowest speeds. 

4, The press is absolutely under control at all 
speeds, no matter what the load. 

This last consideration is of importance, as the 
load on a printing machine may be very variable. 

Generally speaking, the Ward-Leonard system of 
controlling motors consists in delivering the elec- 
tricity to the press motor at a variable voltage, 
suited to the precise speed at which the motor is 
running, and for this purpose it is necessary to 
have a generator with a rheostat in the field for 
so varying the voltage. This generator may be 
driven by an electric motor or by other means, 
and it may generate the whole of the electrical 
power required, or only one-half of it. In the case of 
Messrs. Edward Lloyd, Limited, the generator is only 
half the size of the press motor, and is driven by 
an electric motor which is also about half the size. 
The generator is good for 25 horse-power, and both 
its armature, and that of the motor that drives 
it, are wound for 200 volts. The press motor is 
pon for 50 horse-power and its armature is wound 
or 400 volts. The fields of the generator and the 
press motor are separately excited, the former having 
a reversible rheostat with a large number of contacts 
in circuit with it. The current supplied from the 
line to the armature of the press motor passes through 
the armature of the motor generator, which latter 
runs continuously at full speed. When starting up, 
the field of the generator is fully excited, a the 
voltage of the armature is equal to that of the line 
but in the opposite direction. Consequently no cur- 
rent passes through the press motor. By means of 
the rheostat a small resistance is inserted in the field 
of the generator, so that its armature voltage is slightly 
reduced below that of the line, and a current sufficient 
for the full torque — through the armature of the 
press motor, which begins to turn slowly. To increase 
the speed more resistance is gradually inserted until 
there is no magnetism remaining in the field of the 
generator. The press motor then runs at half-speed, 
the voltage being that of the line. By a still further 
movement of the switch of the rheostat, the field of 
the generator is reversed and gradually strengthened. 
The voltage of the armature of the generator then 
gradually. increases in a direction which assists the 
voltage of the supply mains, and as soon as the resist- 
ance is switched out, the voltage of the supply mains 
is doubled, and the press motor attains its full speed. 
As the controlling rheostat has only to regulate the 


very large number of contacts, which is, of course, a 
great advantage. 


purpose the generator is made capable of giving a 
voltage slightly in excess of that of the line, so that 
when it is in opposition to the line this excess causes a 


which rotates it in a reverse direction. 

There are several creeping switches placed round 
the machine, from any of which the attendant can, at 
slow speeds, regulate the press while preparing it for 
work, 

In case of necessity, it is easy to stop the machine by 
means of sa sage contact brakes, operated by pushes 
placed round the press. 

The whole installation was carried out by Messrs. 
Geipel and Lange, of Parliament-mansions, West- 
minster, they being the sole licensees. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Only a trifling business was 
done at the forenoon market on Thursday, while in the 
afternoon business was nil, not a solitary transaction 
taking place. About 2000 tons changed hands in the 
forenoon, and the dealing was confined to Cleveland, 
which was done 1d. up at 47s. 7d. per ton cash, with 
buyers over. The settlement prices were: Scotch 
iron, 53s. 74d. per ton; Cleveland, 47s. 74d.; and 
Cumberland hematite iron, 58s. 74d. per ton. The 
warrant market ™ again idle and featureless on 
Friday forenoon. rices were the turn easier, the 
cash — for Cleveland being 14d. per ton 
lower for the day. Cleveland only was dealt in, and 
after opening the turn harder at 47s. 74d. per ton cash, 
left off 1d. below the price ruling the previous night. 
Scotch warrants were quo iid. r ton lower at 
53s. 44d. per ton cash buyers. The prices in the after- 
noon, when business was wholly in Cleveland iron, were : 
For Scotch, 53s. 44d. per ton buyers; and sellers 53s. 74d. 
per ton. The settlement prices were 53s. 44d., 47s. 6d., 
and 58s. 6d. per ton. Only a small business was done 


The machines can be reversed, if desired, for which | 


flow of current through the armature of the press motor, | 


Bishop and Mr. James Gavin, joint secretaries of the 
Scottish Manufactured Iron Trade Conciliation and 
Arbitration Board, by Mr. John M. MacLeod, C.A., 
Glasgow :—‘‘ In terms of the remit, I have examined the 
employers’ books for November and December, 1902, and 
I certify that the average realised net eg at works 
brought out is 6/. 7s. 3.29d. per ton. This means no 
change in the wages of the workmen.” 


Sulphate of Ammonia.—This commodity is very firm 
in demand at 12/. 10s. per ton buyers for prompt delivery, 
f.a.s. Glasgow, and f.o.b. Leith. The shipments to date 
for the current year amount to 9049 tons—a decrease of 
1479 tons in comparison with the corresponding period of 
last year. Last week’s shipments of sulphate at Leith 
amounted to 567 tons. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Viscount Cranbourne at the Cyclops Works.—On Satur- 
day morning Viscount Cranbourne, Under Secretary for 
Foreign Affairs, visited the Cyclops Works of Messrs. 
Charles Cammell and Co., Limited,-where he witnessed 
the rolling of an 8-in. armour-plate, weighing about 
25 tons, being a piece of side armour for the battleship 
Fate taco: Fy He afterwards saw some of the bow 
armour for the same battleship, and later witnessed the 
chilling of an armour-plate. An inspection was also 
made of the electrical plant which has been put down 
for driving some of the large machinery. The tour of 
the works was made in company with Mr. F. C. Fair- 
holme, one of the managing directors; Mr. 8S. Roberts, 
M.P., a director; and Mr. W. Hartley, manager of the 
armour department. 


Local Companies’ Reports.—The directors of Messrs. 
Henry Bessemer and Co., Limited, in their annual report 
to the shareholders, state that they can hardly express 
surprise at the somewhat disappointing results, compared 
with previous records, when ne take into consideration 
the acute wave of depression which characterised the 
heavy branches of the steel industry during the first six 
months. This unsatisfactory state of trade was mainly 
due to the dislocation of business caused by the war in 
South Africa, aggravated by the severe foreign competi- 





in the warrant market on Monday forenoon; indeed, 
business was at a complete standstill, and there was prac- 
tically no change in the quotations, Scotch bein quoted | 
at 53s. 74d. per ton, Cleveland at 47s. 6d. and Geusatite 
58s. 74d. per ton cash, sellers in each case. About 3000 
tons changed hands in the afternoon, and prices were 
easier. Cleveland was dealt in at 47s. 6d. a month, Scotch 
at 53s. 44d. cash, and hematite iron at 58s. 44d. per ton, 
and the settlement prices were: 53s. 6d., 47s. 6d., and 
58s. 6d. per ton. Business in the warrant market on 
Tuesday forenoon was very restricted, and in the after- 
noon no dealing took place at all. But the quotations 
were steady. The only dealing in the forenoon was in 
Cleveland iron at 47s. 4d. per ton cash, 47s. 44d. six days, 
and 47s. 64d. one month ; cash sellers were quoted 47s. 54d. 
at the close, or 1d. per ton up. Cleveland was quoted in 
the afternoon at 47s. 54d. per ton, Scotch at 53s. 6d., and 
hematite iron at 58s. 5d., cash sellers in each case. The 
pig-iron warrant market was quite idle this forenoon, only 
one lot of 500 tons of Cumberland hematite iron being 
done at 58s. 3d. one month, being a decline of about 2d. 
per ton. Scotch was quoted at 53s. 3d. per ton cash 
sellers, and Cleveland was the turn lower at 47s. 35d. cash 
buyers. The settlement prices were: 53s. 14d., 47s. 3d., 
and 53s. ljd. The following are the quotations of 
makers’ iron No. 1: Clyde, 63s. per ton; Gartsherrie, 
63s. 6d.; Calder, 64s.; Summerlee, 67s. 6d.; Coltness, 
68s. 6d.; Langloan, 69s. 6d.—all the foregoing shipped 
at Glasgow : Glengarnock (shipped at Ardrossan), 64s. 6d. ; 
Shotts (shipped at Leith), 65s. 6d.; Carron (shipped at 
Grangemouth), 67s. per ton. It is definitely announced 
that an order has been placed in this country for 20,000 tons 
of Cleveland iron and hematite iron by American con- 
sumers. The iron is to be shipped in the course of the 
resent month. Another order for 15,000 tons of Cleve- 
and pig iron for the same quarter is also reported to have 
been F f both orders have been placed, the 
Cleveland pig-iron trade will be materially strengthened. 
The position of consumers in this country will not, 
however, be improved, for there is already a very 
small stock of iron in the country. Unfortunately, 
there is no increase, but rather a decrease in the activity 
in the warrant market to be reported this week. Prices, 
however, show a wonderful degree of steadiness under 
such adverse circumstances, due possibly to advices that 
Germany seems to be recovering from her depression, 
as both basic and foundry iron there have each been ad- 
vanced this week 2s. per ton, and further that considerable 
purchases of Cleveland pigs have lately been made for 
export thence. American reports are still strong, but there 
are few orders reported as fixed within the past few days, 
although inquiries may still be numerous. Home trade 
reports, taken all round, are no worse, and that is all that 
can be said. The turnover during the t week would 
not exceed 20,000 tons in all classes of warrants. The 
number of blast-furnaces blowing in Scotland is 85, 
against 81 a year ago. 

Blast-Furnacemen’s Wages.—Mr. John M. MacLeod, 
C.A., has reported to Messrs. James C. Bishop and James 
Gairn, joint secretaries of the Board of Conciliation 
between the owners of blast-furnaces in Scotland and 
the Scottish blast-furnacemen, that the average selling 
price for cash of Scottish pig-iron warrants in the Glasgow 
market for the months a liveiben and December, 1902, 
and January, 1903, was 2/. 14s. 10.428d. per ton. This 
makes no change in the workmen’s wages. 


_ Wages in the Malleable Iron Trade.—The followin 
intimation has been communicated to Mr, James 





field current, it may be of small size, and yet have a 


tion in some of the most important branches of the com- 
pany’s business. The net profit for the year was 11,538/., 
and the directors recommend the payment of a divi- 
dend of 5s. per share (less income tax) on the pre- 
ference shares, making 5 per cent. for the year, and 
15s. per share (free of income tax) on the ordinary 
shares, equal to 74 per cent. for the year. They also 
recommend writing off the amount standing to the debit 
of improvements and additions account, and further 
to transfer 500/. to the workmen’s compensation fund. 
They also pee to carry forward 21,974/. 17s. 9d._The 
directors conclude by stating they have noticed gratifying 
indications of a distinct improvement in the general flow 
of business since the opening of the New Year, and have 
reasonable grounds for thinking this hopeful state of 
affairs will prevail for some time to come. The directors 
of the North Central Wagon Company, Limited (Rother- 
ham), in their eighty-fourth half-yearly report, state that 
the balance of profit and loss account is 13,140/. 5s. 9d., 
which they recommend should be appropriated in the 
payment of a dividend for the half-year at 10 per cent. 
per annum (free of income tax), 6250/. ; in payment of a 
bonus of 24 per cent. per annum, 1562/. 10s. ; to reserve 
fund, 50007. ; to current half-year’s account, 3277. 15s. 9d. 


Iron and Stecl.—The improvement already noticed in 
the crucible steel trade is maintained. Some firms are 
doing a decidedly a business, and have increased 
their output, but the better demand has not yet become 
general. It is regarded as an excellent sign that file 
manufacturers are much better off for work than they 
were at this time last year, and some firms report that 
they are busy. The old distinction between hand-made 
and machine-made files seem to have quite disappeared, 
and only in special cases is any request now made for 
the hand-produced goods. In face of foreign competi- 
tion manufacturers have now great difficulty in holding 
their own, and but for machinery they would be almost 
driven out of the market. 


South Yorkshire Coal Trade.—Full time is the rule at 
the collieries throughout this district, and the market is 
equal to the output. For household fuel the demand has 
aggre down a little, consequent upon the mildness of 
the season. There is now an absence of pressure, and 
prices are not over firm. Best silkstone is quoted up to 
13s. 6d. and 14s. per ton, Barnsley house 12s. 6d. per ton, 
nuts from 10s. per ton. In the steam coal department 
there has been no change. The inland demand is well 
maintained, and a fair business, considering the season, 
is being done with the ports: Values are firm, from 
9s. 6d. to10s. per ton having to be paid for all supplies 
not contracted for. Small coal is in better request. Coke 
is steady, and with slight improvement in trade would 
be in better request. 








P. anp O. Company.—This company have just issued 
a hand-book of information regarding the sailings of their 
vessels to the Far t and Australia, with a map of 
Europe, Asia, and Africa illustrating the various routes. 
There are included many facts of importance to ocean 
ngers, generally as regards baggage, clothing, &c., 
tom time-tables, postal rates, &c., with notes on 
ports of call. The company are building seven new 
vessels totalling 71,000tons and 77,500 indicated horse- 
wer, four fast and threeintermediate liners. The tota! 
eet now includes 55 liners, measuring 300,394 tons, 
excluding these new vessels, steam tenders, and tugs ; 
including everything the tonnage is 374,644 tons, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Y esterday there was rather 
a large attendance on ’Change, and the tone of the market 
may be described as cheerful, though, as a matter of fact, 
there was not a great deal doing. After the recent con- 
siderable business, it was not at all surprising to learn 
that business was rather quiet. Sellers adhered to their 
quotations, especially for foundry kinds of Cleveland pig 
and East Coast hematite iron, producers of which were 
understood to be well supplied with orders. The com- 
moner descriptions of Cleveland iron were still plentiful, 
and, as a result, comparatively cheaper than the better 
qualities. A few more inquiries from the States were 
reported, and it was said that another small sale or two 
had been made to that quarter. What the Americans 
chiefly wanted, however, was No. 3 Cleveland pig, and that 
quality of iron is none too plentiful just now. he 
general market quotation for f.o.b. delivery of No. 3 
g.m.b. Cleveland pig was 47s. 6d., though some buyers 
endeavoured to purchase at a little less. No. 1 Cleveland 
iron was 49s, 6d.; and No. 4 foundry, 46s. 9d.; whilst the 
lower kinds were : erey forge, 45s. 3d.; mottled, 44s. 9d.; 
and white, 44s. 3d. East Coast hematite pig iron was 
steady at 55s. 6d. for early delivery of wierd numbers, 
No. 1 being 56s.; and No. 4 forge, 53s. Spanish ore 
was reported to be somewhat stronger, freights showing a 
slightly upward movement. and sellers f.o.b. Bilbao 
being rather firmer in their quotations. Dealers as a 
rule would not sell rubio under 16s. ex-ship Tees, and 
some business was recorded at that figure, though there 
were buyers who tried to place orders at a little less. 
To-day the market showed some signs of weakness, but 
sellers of pig iron did not reduce their rates. 


Manufactured Iron and Steel.—A very unsatisfactory 
account must again be given of the manufactured iron 
and steel trades. Steel-rail makers certainly keep busy, 
and they are likely to continue so for some little time, at 
all events; but almost every other branch is characterised 
by dulness, with prospects quite the reverse of encourag- 
ing. Heavy sections of steel rails are steady at 5/. 10s. 
net at works; common iron bars are 6/. 5s.; best bars, 
61. 15s.; iron ship-plates, 6/. 5s.; iron ship-angles, 6/.2s 6d.; 
iron sheets (singles), 8/.; iron sheets (doubles), 87. 10s.; 
steel ship-plates, 5/. 10s.; steel ship-angles, 5/. 6s. 3d.; 
and steel boiler-plates, 7/. 5s. to 7/7. 10s.—all less the cus- 
tomary 25 per cent. discount. 


Shipments of Iron and Steel.—Pig-iron shipments for 
January were satisfactory, amounting as they did to 
75,376 tons. Although this is 28,000 tons below the 
December clearances, when the shipments to America 
were very exceptionally high, last month’s shipments top 
those of January, 1902, by 17,000 tons. Scotland was the 
best customer for pig in the first month of the year, taking 
no less than 28,599 tons, whilst the United States came next 
with 9493 tons. Of the 13,908 tons of manufactured iron 
cleared last month, 2105 tons went to India—the largest 
customer—and the same country took more steel than an 
other land—viz., 5936 tons of the 21,764 tons shipped, 
Portuguese East Africa being a good second wa a 
tonnage of 4281. The total quantity of pig, manufactured 
iron, and steel shipped from the Tees during January 
reached 111,048 tons. 


Coal and Coke.—Fuel steady. 


l Average blast-furnace 
coke strong at 16s. delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.The market for large steam coal has been 
rather firmer, inquiries for prompt and early shipment 
having become more numerous. Quotations for small 
steam coal have been maintained, and there has been a 
good demand for coal for bunkering. The best large 
steam coal has made 13s. 9d. to 14s. 3d. per ton, wile 
secondary qualities have brought 13s. 3d. to 13s. 6d. per 
ton. The best small steam coal has been quoted at 8s. to 
8s. 3d. per ton, while secondary qualities have been 
making 7s. 3d. to 7s. 9d. per ton. The house coal trade 
has shown little change. No. 3 Rhondda large has been 
making 14s. to 14s. 3d. per ton. Coke has also main- 
tained late rates, foundry qualities having made 15s. 6d. 
to 17s. per ton, and furnace ditto 18s. to 19s. per ton. 
As regards iron ore, rubio has been quoted at 14s. 6d. to 
14s. 9d. per ton; Tafna, at 15s. 3d. to 15s. 6d. per ton; 
and Almeria, 14s. 9d. per ton, freight charges included. 


The Swansea Valley.—The tinplate trade is at present in 
a satisfactory condition, but the current output of the Welsh 
mills is in excess of the consumption, and a curtailment of 
the output is ne considered necessary to secure 
remunerative prices. e output of steel bars shows an 
increase. 


Briton Ferry.—The smelting furnaces at the Briton 
Ferry and Albion Steel Works were all active last week, 
as were the mills at the various tinplate establishments. 
The output of hematite iron at the Briton Ferry Works 
was also satisfactory. 


Ynyshir.—A steam-coal pit is being sunk at Ynyshir 
by the Standard Colliery Company, and, after conductin 
operations for some time, the house- seam was reach 
on Thursday. Till the lower seams are struck sinking 
will be continued. Preparations for sinking another 
steam-coal pit at Ynyshir are also being made by the Lewis 
Merthyr Company. 


Coaling Warships.—It is stated that the Lords of the 
Admiralty contemplate the erection at Portland of 
further buildings to facilitate the coaling of line-of-battle 
shi At present the coal is transfe from the shore 


it will be 
the ships’ bunkers. 


the past year’s working of the electric light undertaking 
of that town, states that the number of units sold has in- 
creased nearly 10 per cent., but that these extra units have 
been produced at almost the same cost as*the smaller 
number in the previous year. The coal bill has been re- 
duced by nearly 300/.; the increase in the oil waste and 
water bill is almost entirely on the water required for the 
extra steam ; the repairs bill is 50/. higher, owing largely 
to the repainting of machinery ; while the exceptional 
rise in the cost of installation material (due to the Coro- 
nation and other celebrations) is recovered on the receipts 
side of the account. 


A Coaling Record.—On Thursday, at Portsmouth, the 
Majestic, flagship of Vice-Admiral Sir A. K. Wilson, 
took in 1700 tons of coal at the average rate of 2124 tons 
per hour. In one hour she took in 257 tons, the highest 

uantity ever placed on board a warship in that time. 
he coaling evolution was carried out pate oe the supposi- 
tion that the ship had returned to harbour with her ma- 
chinery in a disabled condition. None of her own appli- 
ances were used, as they were supposed to be unavailable 
owing to the breakdown of her engines. 








MISCELLANEA. 
Tue fifth annual dinner of the Association of Old 
Students of the Central Technical College will be held at 
the Trocadero Restaurant, Piccadilly-circus, on Friday, 
February 20, at 7.30 p.m. Professor _ Unwin, 
F.R.S., M. Inst. C.E., President of the Association, will 
take the chair. Tickets (price 5s. 6d.) can be obtained 
on application to the hon. secretary, Dr. KE. F. Armstrong, 
55, Granville Park, Lewisham, S 


As a result of the tenders recently received by the 
North-Eastern Railway for the electrification of about 37 
miles of double track near Newcastle-upon-Tyne, we are 
officially informed by the railway company that they 
have accepted the tenders of the following firms :—The 
British Thomson-Houston Company, Limited, will supply 
the electrical equipment of the motor coaches and trailer 
coaches on the multiple-vnit system, and will undertake 
the laying of the third rail, bonding and low-tension 
feeders. ‘rhe British Westinghouse Electric and Manu- 
facturing Company, Limited, will be responsible for the 
supply and erection of the high and low-tension switch- 
boards, rotary converters, static transformers, and all 
sub-station equipment. 


An elaborate series of scholarships, free studentships, 
and exhibitions are offered by the County Council of the 
West Riding of Yorkshire for competition under a scheme 
repared by the Technical Instruction Committee of the 
ouncil. Most of the scholarships will be awarded on 
the result of examination, it being probably impos- 
sible, in view of the large number of candidates from 
different districts, to arrange a satisfactory scheme 
of appointment by selection. The minor scholarships 
are intended to pay the fees of youths at secondary 
or — schools, whilst the major —— 
of the value of 60/. to 65/. per annum, are tenable 
at University colleges or higher institutions. Some of 
the scholarships are tenable only by mechanics, textile 
workers, or miners, whilst others are intended for the 
benefit of the agriculturalists. 


We believe it is Simon Newcomb who is responsible 
for the assertion that the most accurate estimate of the 
sun’s distance is to be obtained by measuring on the 
earth’s surface the speed of light. The main difficulty 
is in determining the time taken by light to cross the 
earth’s orbit. Estimates of this, based on the observa- 
tion of the eclipse of Jupiter’s satellites, are said to be 
unsatisfactory owing to the slowness with which the dis- 
appearance takes place, and though there are other 
methods of making this estimate, the probable error is 
still considerable. The speed of light, on the other 
hand, has been measured with great accuracy. Thus, 
according to experiments just completed by M. Perotin 
in France, the speed is 299,860 kilometres per second, 
with a possible error of 100 kilometres. e method 
used was that of Fizeau, one station —, at’ the 
Nice Observatory and the other at Mont Vinaigre, 
46 kilometres away. Professor Michelson, of Chicago, 
is now engaged on another measurement by a com- 
bination of the methods of Foucault and Fizeau, 
in which he hopes to obtain a result corrected within 
5 kilometres, or to one part in about 60,000. In his case 
the toothed wheels of Fizeau are a replaced by accu- 
rately ruled gratings, the spaces and lines of which cor- 
respond to the teeth and gaps of the Fizeau wheels. 
When the light falls on a — it will be reflected, but 
if on a line will be dissipated. 


On Monday, January 26, at the London Institution, 
Finsbury-circus, E.C., an extremely interesting lecture, 
illustrated by lantern views, was delivered before the 
Institute of Tirins Engineers by Mr. Arthur Gulston, 
on ‘‘The Baltic and Arctic Ad of the Ermack.” 
Mr. Gulston, in his opening, said that icebreakers were 
in existence as far back as the year 1870, the first being a 
converted tug at Cronstadt. It was, however, only 
during the last decade that they had reached large dimen- 
sions. The Ermack was the outcome of an idea due to 
Admiral Makaroff, of the Imperial Russian Navy, and 
was built by Messrs. Sir W. G. Armstrong, Whitworth, 
and Co. The Ermack was 335 ft. in length, 71 4t. beam, 
and, with her coals and stores on board, had a displace- 
ment of about 8000 tons. Her propelling machinery 





to the ships in lighters ; but under the proposed scheme, | 


ible for the coal to be conveyed direct to 


The Electric Light at Exeter.—Mr. H. D. Monro, city 
electrical engineer of Exeter, reporting on the results of 


2500 indicated horse-power each, steam being generated 
in six very large double-ended boilers, of 160 1b. pres. 
sure. The Ermack was capable at half- power of 
putting 1300 tons of weight on the ice to crush 
it down, when in her ordinary ice- breaking trim, 
with a draught of 22 ft. to 23 ft. The bow was enor- 
mously strong, and for a considerable distance the frames 
were only 12 in, apart. Theice-belt at the bow extended 
to the keel, and at the sides of the ship was 27 ft. deep. 
The Ermack left the al ty on her maiden voyage to 


Cronstadt early in March, 1899, under the command of 
Captain Vassilieff, Admiral Makaroff being also on 
board. In less than a fortnight after sailing the ice- 


h 

blink was seen just before dark, the first drift-ice being 
met with off the western end of the harbour of Reval. 
In the Gulf of Finland the small drift-ice is first met ; 
this gradually grows to a paste, which, in calm weather, 
soon solidifies into floes. These latter get larger until 
the solid ice is met, and it is in this that the packs of 
ice are found. The Ermack proceeded by night through 
the ice, which was illuminated by the elector projector. 
On the rocks and islands in the Gulf of Finland the 
ice forms to-an enormous thickness, and the noise 
occasioned at the bow of the vessel when breaking ice 
was considerable ; but, such is use, after the first day it 
was scarcely noticed, and the vibration set up forward 
was very small, The Ermack pursued her way through 
the ice right up to Cronstadt, the entrance of the ship 
into that port being the occasion of great excitement, as, 
up to the time of her arrival it had been firmly predicted 
that the feat was an impossibility. Below Cronstadt the 
vessel could easily break her way through the ice at 
8 knots an hour, the icefield being from 18 in. to 24 in. thick, 
with 6 in. of snow upon it. Three days after her arriva 
at Cronstadt she was ordered to Reval to save steamers 
that were in danger of being crushed by the ice, and to 
open the port. Upon arrival at Reval Bay it was found 
that an enormous ice-pack had been formed across the 
entrance to the bay, 15 miles from the town of Reval. 
The pack had formed during a N.W. gale that had 
blown the drift-ice from the Baltic into the bay, packing 
it 34 miles across, about one-third of a mile wide, and 
from 20 ft. to 25 ft. thick, completely closing the har- 
hour. In two hours the Ermack succeeded in emgren | 
a way through this ice-pack, which achievement h 
necessitated fourteen charges, the newly-fallen snow 
being a great obstruction. During the limited time that 
the Ermack was on that station she was instrumental in 
salving 82 vessels that were fast in the ice. The lecturer 
then proceeded to give an account of the Arctic voyage of 
the inne the object of that expedition being to test 
the capabilities of large ice-breakers amongst Polar ice. 
On the Arctic trip the Ermack left the Tyne on July 23, 
1899, and proceeded to Advent Bay, in Ice Fjord, Spitz- 
bergen. she was fully provisioned for twelve months. 
Advent Bay was left on August 5, and on the following 
day they encountered the first Polar drift-ice. Then the 
fight commenced in real earnest, collisions with enormous 
masses of ice occurring continually. The floes became 
thicker and older as they proceeded north, and it was soon 
a question of ice-breaking and charging all thetime. In 
speaking of charging it must be understood that the 
vessel, when stopped by ice, retired 100 yards or more, 
ot up speed to strike the strong spot, and continued to 
Ys so until the obstruction was brokendown. The Ermack 
was also designed for charging astern when desirable. In 
some of the water lanes it was strange to note how the 
ice had separated in a vertical cleavage, leaving walls of 
solid ice on each side of the canal from 12 ft. to 20 ft. 
thick. With half boiler power the Ermack could force 
her way through Polar ice 12 ft. to 14 ft. thick at 24 to 3 
knots an hour. 








PrERSONAL.—We are informed that the partnership of 
Mr. G. A. Watkins and Mr. H. M. Wells in the Henry 
Wells Oil Company, of Deansgate, Manchester, has been 
dissolved by mutual consent, and the business will in 
future be carried on by Mr. H. M. Wells, acting alone. 
—The Krupp Company announces that Mr. Ernst 
Rauchfuss, owing to ill-health, has resigned his ition 
as ‘‘ Schiffbau-director ” at the Germania yard, Kiel, but 
will be retained as consultant to the management. His 
previous post has been filled by the appointment of Mr. 
Karl Steinike, whilst Mr. Wilhelm Miiller has been 
appointed ‘‘ Maschinenbau-direktor.” 





Smicate or Limestone.—An exhibition of patent sili- 
cate of limestone was held at Nos. 28 and 30, Shaftesbury- 
avenue, on the pater Range 9 nie iow 7 — —s the 
roperties y this artificial product were demon- 
eetted. The rocess of manufacture is the invention of 
Mr. L. P. Ford, of Burton, Lower Gresford, and consists 
in subjecting a mixture of sand and lime for a certain 
time to a high temperature and pressure. During the 
process they react on one another, and form a cementitious 
silicate of lime, which appears to almost entirely un- 
affected bya strong solution of hydrochloric acid and water, 
and to be perfectly regular and even in texture. It lends 
itself very kindly to the carver’s tool, and its hardness can * 
be varied to suit the class of work for which it is intended. 
In appearance it resembles fine or coarse-grained sand- 
stone of a light or dark cream colour, but it can be made 
almost any colourthat may be desired, and can be made 
in very large blocks; the nope up to the present time 
is 6 ft. in diameter and 6 ft. high. The cost price to 
manufacture is said to be 34d. per cubic foot. In addi 
tion to being used for building stone the material is made 
into bricks, tiles, and slabs. It is manufactured hy the 


Silicate of Limestone Company, Limited, Victoria man- 
sions, 32, Victoria-street, Westminster, S.W., whose works 








consisted of four sets of triple-expansion engines, of 





are at Ffrith, near Wrexham. 
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EXPERIMENTS ON THE TORSION & TORSIONAL VIBRATIONS IN PROPELLER SHAFTS. 
(For Description, see Page 189.) 
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We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. O. R. 
JOHNSON, at the offices of this journal, Nos. 35 and 36, Bedford- 
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paper edition, 2/. 0s. 6d.; or, if remitted to Agents, 9 ollars for 
thin and 10 dollars for thick. . 

NOTICE TO AMERICAN ADVERTISERS. 

American firms desirous of advertising in EN@IvEERING are 
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Block, Chicago, from whom all particulars and prices can be ob- 
tained. 
ADVERTISEMENTS, 
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5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition 
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NOTICES OF MEETINGS. 

TuE INSTITUTION OF MECHANICAL ENGINEERS.—Monday, February 
$,at 8 p.m. Graduates’ Meeting, at which a special lecture will 
be delivered by Dr. R. T. Glazebrook, M.A., F.R.S., Director of the 
National Physical Laboratory, on ‘‘The National Physical Labo- 
ratory and Engineers.” Members of all classes are invited to 
attend. 

Tuk Surveyors’ InstituTION.—Monday, February 9, when a 
r will be read by Mr. William Woodward (Fellow), entitled 
‘Some of- the Difficulties which Present: Themselves to the 
Architect and Surveyor Practising in London.” The chair will 
be taken at 8 o’clock. : 

Society oF Arts.—Monday, February 9, at 8 p.m. Cantor 
lectures. ‘‘ Paper Manufacture,” by Mr. Julius Hiibner, Four 
lectures ; Lecture II. Tuesday, February 10, at 5 p.m. Colonial 
Section. ‘‘Women in Canada,” by the Countess of Aberdeen. 
The Right Hon. Leonard H. Courtney, M.A., LL.D., will preside. 
—Wednesday, February 11, at 8 p.m. ‘‘The Port of London,” by 
Mr. B. W. Ginsburg, M.A., LL.D. Alderman Sir James Thomson 
Ritchie will preside. ; 

Tue INSTITUTION OF CiviL ENGINEERS.—Tuesday, February 10, 
at 8 p.m. Paper to be read with a view to discussion: “The 
Manufacture and Efficiency of Armour-Piercing Projectiles,” by 
Mr. David Carnegie, Assoc. M. Inst. C,.E.—Students’ meeting, 
Friday, February 13, at 8 p.m. Paper to be read: ‘‘The Con- 
struction and Setting-Out of Tunnels in the London Clay,” by 
Mr. H. A. Bartlett, Stud. Inst. C.E., Mr. W. C. Copperthwaite, 
M. Inst. C.E., in the chair. 

Tue Sanitary InstituTE.—A Sessional Meeting of the Institute 
will be held at the Parkes Museum, Margaret-street, W., on 
Wednesday, February 11, at 8 p.m., when a discussion will take 
place on ‘‘ The Present Shortage of Water Available for aE 
The discussion will be opened by Mr. W. Whitaker, B.A., F.R.S., 
F.G.S., Assoc. M. Inst. C.E. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, February 
12, at the Institution of Civil Engineers, Great George-street, 
Westminster, at 8 p.m. If the adjourned discussion on the 
‘© Metric System ” is concluded at the meeting on the 5th inst., 
the adjourned discussion on Messrs. Scott and Esson’s papers will 
be taken. 

PuysicaL Society oF Lonpon.—The annual general meeting 
will be held at 5 p.m. on Friday, February 13, in the rooms of the 
Chemical Society, Burlington House. After the business of the 
meeting there will be an address by the President-Elect. 
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MODERN MANUFACTURING 
METHODS. 


To many engineers modern manufacturing 


3/methods mean the use of automatic and semi- 


automatic machinery. Some, after looking round 


85|their workshops and scanning their bank-books, 
86| decide that modern methods are not for them, 


because they have not the necessary capital to pur- 
chase the new machines. Others, in better finan- 
cial position, scrap half their plant, and buy fresh, 


ss|and then assume that they are ready to. compete 


with Americans, Germans, and, indeed, all the 


sg | nations of the world. Both are deplorably astray ; 


modern manufacturing methods are mainly intel- 
lectual, and can be practised, in their essence, 
with antiquated plant. Of course, for their 
complete realisation they need modern tools ; but 
the latest and completest equipment will not 
insure economical manufacture in a works in which 
the directing mind is not imbued ‘with modern 
ideas. The secret of successful engineering produc- 
tion is that the thinking shall; be confined to very 
few minds, and that they shall not. only think very 





hard, but shall also think in conformity to one cen- 
tral idea or system of ideas. Ifthe controlling mind 
does not think, or does not think clearly, all the 
other minds in the place think as they like, and 
consequently do not think in harmony. It seems 
strange, but the chief difficulties in enforcing 
modern manufacturing methods are to make the 
heads of departments think out each point com- 


- potty, and to prevent the workmen: thinking at 
5) all. 


Human nature, both in: the foreman and the 
machine-minder, rebels against such a rule, and it 


23} can only be enforced by a man with an iron will 


and a patience that will-wear out opposition. We 
all want to have our opinions ; it seems part of our 
birthright as human beings, and we resent having 
liberty of thought taken from us. On the other 
hand, it is very few of us who are capable of think- 
ing out a matter to its conclusion. Of the earlier 
stages of a process we can .construct an accurate 
mental picture, but the further we project our 
vision the dimmer becomes the representation, 
until at length the distance is completely blurred. 
The owner of an engineering works desirous of 
introducing modern methods is met at the outset 
with opposition of two. different and contrary 
kinds: the workman is aggrieved at having 
all discretion: taken from him, and at having 
ways and methods prescribed to him, while the 
foreman is mat to. shirk the ,load of re- 
sponsibility laid on his shoulders, In the one 
case the man’s amour propre is wounded, and in 
the other the limits of the foreman’s abilities are 
often approached or exceeded, and he either finds 
himself called upon for far more thought and care 
than he has been accustomed to bestow on his 
work, or else he realises that he is unable to 
administer the new system, and that it is to 
his interest. to render it a failure. Both these 
forms of resistance must be borne down by long 
and patient effort if modern methods are to take 
root and flourish in a shop. Bluster and bad 
language effect very little; indeed, they often 
add personal ill-feeling to what was in the main 
merely an indisposition to change. Whatever 
may be our politics, there are very few of us who 
are not conservative in our habits when we have 
lived long enough to form them. 

A Manchester millwright’s shop of 30 or 40 
years ago furnishes an inverted picture—a photo- 
graphic negative as it were—of the conditions 
under which manufacturing can be done econo- 
mically. The owner of a cotton mill wrote—we 
will suppose—to the firm saying that he wanted 
motive power carried intoa part of his mill hitherto 
without it. The letter was opened by the principal 
and handed to the manager, who selected one of 
the men to carry out the job, explaining to him 
what was wanted. This man an an apprentice 
went up to the mill, and took all the necessary 
dimensions. They then returned to the shop and 
made a full-sized drawing, possibly 60 ft. long, in 
chalk on the floor of the attic, as the upper room 
in the workshop building was called. The manager 
was then called up, and approved or criticised the 
design. Assuming it was satisfactory, a list of 
patterns of hangers, plummer-blocks, and the like 
was handed to the storekeeper, and the patterns 
were sent into the foundry. At the same time the 
millwright made full-sized drawings of shafting 
and forgings on large boards for the smith, and 
set to work himself to make any other patterns 
that were needed. As the castings came from the 
foundry they were sent to the Tathe, and after 
being bored and turned they were collected by the 
man in charge. Leaving the pattern-shop, he 
now filled up his time in keying, or staking 
the wheels to the shafts, and fitting the bearings 
to the hangers, or to the enormous ‘‘ fixings” which 
tied together the centres of the spur or bevel 
wheels, These castings were not planed, and neither 
were the-bases of the plummer blocks.. It was the 
universal custom to put from 1 in. to 14 in. of 
wood between the bearings and the base-plates 
which carried them, the thickness depending on 
circumstances and the judgment of the man. When 
all the parts were ready they. were sent, to the mill, 
and-then the millwright, after having been assistant 
manager, draughtsman,  patternmaker, - fitter, and 
assembler, followed them as erecter. He estab- 
lished his levels, bolted up his fixings and hangers, 
inserted his wall-boxes, and completed the job, 
not shirking a bit of smithwork or bricklaying 
if. emergency demanded it, although, as a rule, 
he professed strict ideas as to the demarcation of 
work, subject to the qualification that a millwright 
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could do anything, and could generally do it better 
than anybody else. The system gave good results 
mechanically, but economically it was most expen- 
sive; had it not been that cotton-spinning was 
a very lucrative business in those days, it could not 
have lasted as long as it did. 

In a works in which modern manufacturing 
methods prevail, the ancient millwright has no 
scope ; and in whatever degree any resemblance 
to him can be found, in so far does the place fall 
short of its ideal. It is not that there is less 
thought in a modern shop than in an old one, or 
that the thought is less exact. On the contrary, 
there is more, and of a far higher quality, but it is 
confined to fewer heads, and these all receive their 
guidance from one superior. The great main prin- 
ciples must be dictated by one mind, and must be 
accepted and followed loyally by the subordinates, 
whatever opinions they may secretly entertain con- 
cerning them. The opportunist is not wanted in a 
place that aims at economical manufacture. The 
man who defers decision until he sees how a job is 
turning out, and who adapts his means to indivi- 
dual cases, will never shine at manufacturing. 
Worse still is the man who leaves to others the 
business of watching events and of dealing with 
each emergency as it arises. That is the old bad 
system in which each workman was allowed to 
decide what constituted a fit, and to attain it in 
what way he thought best. Modern manufacturing 
methods imply the laying down of principles to 
which all must conform, even if at times such 
principles do not apply very directly to the matter 
in hand. The foreman who shares the gram- 
marian’s love of exceptions, and the manager who 
permits infractions of his rules, will never produce 
goods cheaply, even if they have the newest and 
most expensive machinery at their command. 

The first essential in modern manufacturing 
methods is neatness. On entering some shops one 
feels that it would work an immediate improve- 
ment in them to put the management into the 
hands of awoman. The feminine instinct in favour 
of cleanliness and order does not cease to be valu- 
able when it transcends the limits of the household ; 
it is easy for hundreds of pounds a year to leak 
away in a comparatively small shop, simply because 
there are no. proper places to stow valuable tools 
and accessories, and because it is no one’s business 
to look after them. We well remember in the days 
of our apprenticeship the master picking up a pair 
of bright nuts beneath the bench, remarking that 
we should not leave our own sixpences lying about 
in the careless fashion we treated his nuts. We 
had never realised that nuts were worth sixpence 
each, and as a rule workmen have no idea whatever 
of the money value of the tools they use. It 
is not likely they should realise what they cost when 
they see them lying about in odd corners covered 
with dust and dirt. If a manufacturer wants his 
men to treat his tools with care, he must evince 
his own care for them by providing proper stores and 
racks, and insisting on them being kept clean. There 
isa natural tendency to untidiness in all of us ; but 
it is probably greater in those who have never 
enjoyed the advantages of well-ordered homes, in 
which a spot or a stain stands forth as a constant 
offence. Order in a workshop can only be attained 
by uniform care and unremitting pressure, com- 
mencing with the manager and transmitting itself 
through every foreman to each individual work- 
man. It is best attained by rendering disorder self- 
evident, by providing ample windows, and keeping 
them clean, by making the floor of material which 
will not disintegrate into dirt, and by insisting that 
all tools and stores belonging to a machine shall be 
put where they can be seen at a glance, and shall 
not be stowed in odd corners or out-of-the-way 
places. Publicity is the cure of many evils, both 
moral and material ; and when it cannot be attained, 
keen sight and ceaseless scrutiuy are needed to pre- 
vent actual loss by damage and neglect. 

Another essential in a works run on modern lines 

.is discipline—the certainty that orders will be 
obeyed exactly, and that modifications will not be 
introduced unknown to the person in authority. 
There may be excellent reasons for refusing to 
obey an order, or for asking to have it confirmed, 
but there can be none for shirking it or following it 
only in part. If lapses of that kind are permitted, 


or condoned, there is an end of all system and 
method. A bad rule conscientiously adhered to 
will soon work its own cure; its results will be 
self-evident, and will call aloud for remedy. But 
if individuals take upon themselves to avoid its evils 





by deviations of their own, then not only does the 
weak spot in the system go undiscovered, but a 
door is opened to endless confusion, for discretion 
takes the place of law, and the control is trans- 
ferred from responsible to irresponsible hands. The 
loss that arises from scrapping a few articles, or 
even scores of articles, is of less importance 
than the introduction of a weak link in the 
chain by which the manager controls the actions 
of every machine in the place. The plea ‘I 
thought it would be better so” should never be 
accepted from any one whose business it is to obey 
and not to think. The fact that the man is right 
has nothing to do with the case. It needs a grim 
determination to refrain from blaming a workman 
who has spoilt a lot of goods by following his in- 
structions when they were evidently wrong, and a 
still greater devotion to principle to reprove the 
man who has avoided loss by correcting mistakes of 
draughtsmen or foremen, but nevertheless the effort 
must be made if the essential characteristic of 
modern methods—the concentration of discretion 
in a very few hands—is to be maintained. The 
manufacturing engineer needs to imitate the early 
Christians who ‘‘took joyfully the spoiling of their 
goods,” as long as their principles were maintained 
inviolable. 

Implicit obedience to orders can only be secured 
when the orders in the main are such as will 
command respect. If the lapses about which we 
have been speaking are too frequent and serious, 
it becomes difficult to maintain discipline and im- 
possible to make profits. Further, the orders 
must not be in conflict among themselves, or greatly 
different in different parts of the works. One 
foreman must not require light cuts and high speeds, 
and another heavy cuts and slow speeds; milling 
machines must not be in favour in one department 
and planers in another for similar work ; and so 
on. If one man could manage the whole place, 
attending to every detail, there would be no possi- 
bility of contradictory orders ; but as this is impos- 
sible, unanimity of purpose and direction must be 
attained by discussion and conference between 
heads of departments under the direction of the 
manager. The old adage—‘‘ divide et impera”— 
has no application to a works. The manager 
must rule by uniting his subordinates in an 
organic whole, which will act with the same 
correlated purpose as do the various parts of 
the human body. A decision, when arrived at, 
must be acted upon unanimously. There may 
be much preliminary discussion and difference of 
opinion, but after action is determined on, indi- 
vidual proclivities must be forgotten in a loyal 
obedience to the will of the manager. For it must 
be remembered that councils and conferences in a 
works must be consultative or advisory, never 
executive. The final responsibility lies with the 
manager ; and if he abdicates his functions to a 
committee of foremen, he is no more likely to be 
successful than is a general who always accepts the 
guidance of a council of war. 

We have only touched on the fringe of our sub- 
ject, and yet our space is already exhausted. On 
another occasion we hope to pursue the theme; 
but we shall have attained a part of our object if 
we have emphasised the point that manufacturing 
methods are more a matter of management than of 
machinery. Hundreds of thousands of pounds 
have been spent on tools which have only created 
disappointment, because they have been worked on 
the old lines—that is, according to the judgment 
of the man in charge—each individual man having 
his own ideas. Thus the machine became a func- 
tion of the man. If he were dirty and untidy, the 
machine grew like him ; if he were slow, the output 
was small; if he were careless, there was an end 
of interchangeability ; and so on. Modern methods 
are mental-—not mechanical—in their essence. 
They have their seat in the intellect of the manager 
and of his immediate assistants. It is imperative 
that he should be able to see in his mind’s eye 
every stage of a job from the time the drawings 
are complete until the last nail is driven into the 
packing case ; and, further, that he shall have the 
determination—the obstinacy, if you will—to make 
everyone in the place fall into his plan. It is 
possible that it may not be the best that could be 
devised, but it can be amended on subsequent 
occasion if need be, and probably will be, for its 
defects will display themselves in a fashion that 
will enable them to be exactly located. When the 
broth is the product of many cooks, it is an endless 
task to discover the cause of the spoiling. 


THE LATEST TRADE UNION CASE. 


THE case of Howden v. the Yorkshire Miners’ 
Association and Others, which has recently occupied 
several days in the Court of Appeal, is by no means 
the least important of the cases which have arisen 
in connection with the rights and responsibilities 
of trades unions. The action was brought by a 
miner against the Yorkshire Miners’ Association, 
its general treasurer, and the treasurers of its branch 
associations, for an injunction to restrain the de- 
fendants from committing a breach of the rules of 
the association, and paying strike pay to cer- 
tain miners out on strike. The following is a 
short summary of the facts. It appears that 
in the summer of 1902 certain disputes arose 
between employers and men at the Denaby 
Main Collieries. The trouble was caused by 
a refusal upon the part of the masters to con- 
sent to pay the men what they demanded for 
the removal of ‘‘bag-dirt.” Attempts were made 
to settle the dispute, but without avail, and in the 
end a large ie of the colliers decided to stop 
work. The rules of the Yorkshire Miners’ Asso- 
ciation contained certain provisions relating to the 
commencement and conduct of a strike. These 
provisions were not observed by the colliers, with 
the result that the committee of the Association 
passed a resolution to the effect that the strike was 
illegal. It should be mentioned that the strike was 
commenced by the men stopping work without 
notice. Inasmuch as they had declared the strike to 
be illegal, the committee at first felt themselves 
unable to grant strike- pay, but a method was 
devised by which they sought to put the men into 
a position similar to that which is occupied by a 
workman who is locked out. Having done this, 
strike-pay was authorised and granted to the men. 
The plaintiff was one of a number of so-called 
‘*blacklegs,” who refused to be bound by the deci- 
sion of the majority ; but he admitted, in the 
course of the case, that he was being assisted by 
the colliery owners. When the case came before 
Mr. Justice Grantham and a special jury in the 
King’s Bench Division, it was argued on behalf of 
the defendants that there was no right of action, 
and this argument was based upon two grounds. 
The first contention was that the plaintiff was 
denied a a of action by reason of Section 4 of 
the Trade Union Act, 1871. That section provides, 
in effect, that nothing in the Act shall enable any 
Court to entertain any legal proceeding instituted 
with the object of directly recovering damages for 
the breach of any agreement for the application of 
the funds of a trade union to provide benefits to 
members. It was submitted that the plaintiff was 
really endeavouring to protect his prospective 
interest in the accumulated funds of the union. 
The judge of first instance, and the Court of 
Appeal, refused to accept this argument. In the 
course of his judgment, Lord Justice Vaughan- 
Williams referred to and relied upon the case of 
Wolfe v. Matthews (21 Ch. D., 194). That was an 
action by the plaintiffs, who were members of a 
trade union, on behalf of themselves and all 
other members of the union, except the defen- 
dants, to restrain the defendants from applying 
any part of the funds of the union in carry- 
ing out an amalgamation with another society, 
contrary to the rules under which the funds, 
or parts thereof, were applicable for providing 
benefits to members. The defendants took the 
preliminary objection that the action was an attempt 
to enforce an agreement for the application of the 
funds of the union to provide benefits to members. 
Mr. Justice Fry held that to grant an injunction 
restraining the application of the funds in a par- 
ticular way was not a direct enforcement of an agrec- 
ment to provide benefits to the plaintiffs. The 
learned judge said that an order that the defendants 
should pay money to the plaintiffs would be a direct 
enforcement of an agreement for the application of 
the funds, but all that was sought there was to 
prevent the payment of the money to somebody 
else ; and he went on to say that either it was no 
enforcement of an agreement at all, or it was an 
indirect enforcement. It seems to us that the 
Court of Appeal were fully justified in applying 
this interpretation of the section to the argument 
advanced on the part of the Yorkshire Miners’ 
Association. 

The second point taken was that the plaintiff, as 
an ordinary member of the union, had no right of 
action. In support of this contention it was said 
| that under the provisions of Section 9 of the Act of 
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1871, thé trustees were the proper persons to bring 
the action. Lord Justice Vaughan Williams, in 
dealing with this point in the course of his judg- 
ment, said :—‘‘ The answer is that an individual 
member of an association may bring an action in 
his own name in a case where it is plain that the 
trustees will not bring the action. He can sue in 
his own name to prevent a company or an associa- 
tion from committing an act which is ultra vires, 
or from doing some act which is contrary to natural 
justice. Because the trustees did not choose to 
bring an action I do not think that the plaintiff is 
prevented from doing so. The act which is com- 
plained of is not merely an act of internal adminis- 
tration, but it amounts to an alteration in the 
constitution of the society. The action was one 
to safeguard the funds of the association.” 

In the event the Court of Appeal granted the 
necessary injunction, and inasmuch as the trustees 
were made parties to the action during the hearing, 
the order of the Court will be binding upon them. 

It is difficult to over-estimate the importance of 
this case, although it is clear that by making an 
alteration in their rules the defendant association 
may confer increased powers upon their committee 
to grant strike-pay. Although the Court of Appeal 
declared that they were not interfering with the 
internal management of the union, the case seems 
to have amounted to a direct enforcement of the 
rules. Seeing that the plaintiff was in reality sup- 
ported by the colliery owners, it is obvious that 
employers have discovered a new weapon which 
may be used by them in their warfare with repre- 
sentatives of labour. We trust, however, that this 
is the last case in which the illegal methods 
adopted in the heat of a strike will be brought 
before the Courts for consideration. 

Ever since the famous Taff Vale Railway case was 
first decided in the House of Lords, actions without 
number have been brought against the unions. 
Claims for damages have been successfully made by 
workmen who have been deprived of employment ; 
injunctions have been granted to restrain picket- 
ing ; trade unions have been held responsible in 
their corporate capacity for the actions of officials 
who have instigated and carried out disastrous 
strikes ; and although these grievances have existed 
for the last thirty years, the Trade Union Acts have 
been erroneously considered to stand between the 
sufferers and redress. The removal of this for- 
midable barrier has occasioned a flood of litigation 
fraught with disaster to the unions. The reason 
why the methods of latter-day trade-union agitators 
do not bear criticism is not far to seek. A 
long period of protection from the consequences 
of strikes, and all their unhappy preliminaries, has 
tempted the unions to press their immunity to the 
utmost, while the belief that there was no redress 
has paralysed the resisting forces of those to whom 
the unions have been so long opposed. Another 
reflection will occur to anyone who can recall the 
circumstances under which trade unions were made 
lawful associations. 

Those Acts were passed to enable the men to 
protect themselves from the tyranny of their em- 
ployers. ‘‘Give us the power of combining to 
protect our common interests,” was the cry of the 
workmen which was heard by, and which influ- 
enced the minds of, Parliament in 1871. In 1903 
the Courts of Justice have heard, and have been 
profoundly influenced by, the complaint of the 
employers that they have no redress for their 
wrongs. Ina word, the Trade Union Acts, like 
many another statute which remains on the book, 
have become obsolete, and the ‘‘ ingenious sophis- 
tries,” to use the words of Mr. Justice Wills, 
whereby the trade unions have sought to bring 
their actions within the protection of those 
statutes, have proved entirely futile. Closer ad- 
herence to the letter as well as the spirit of the 
law would, in our view, bea better policy on the 
part of the unions. 








THE CRYSTAL PALACE MOTOR-CAR 
SHOW. 

Tue exhibition of automobile vehicles which 
was opened last Friday at the Crystal Palace, and 
which will close to-morrow, is certainly the most 
important of its kind that has been held in this 
country. Whether it rivals the Paris Show held 
last December is an opinion which appears to turn 
largely on nationality. However, as both French- 
men and Englishmen seem perfectly satisfied that 
ther respective exhibitions are the best, it would 





seem that every one is pleased. We are not sure 
whether there were a larger number of vehicles 
shown at Paris or at Sydenham, but there is no doubt 
that the exhibits are better displayed in the Crystal 
Palace than they were at the Grand Palais. One 
cannot help regretting that this really noble build- 
ing should not be more often used by Londoners ; 
as doubtless it would be were the train service less 
dilatory, less dingy, and altogether uninviting. 
Of course, the Crystal Palace people would have 
to wake up too, and one of the first things that 
they should do would be to disestablish the catch- 
penny side shows, with their yelling touters at the 
door. 

It is stated that there are between 700 and 800 
cars exhibited. Possibly there are; at any rate, 
there is a splendid collection. It is gratifying also 
to notice that the exhibitors as a body have taken a 
more liberal view in regard to what is shown to the 
public. Some former exhibitions have been exceed- 
ingly uninteresting affairs, because merely the out- 
sides of things have been displayed. One does not 
want to see only panels, cushions, lamps, and wheels, 
but also to learn something about ‘‘the insides of 
things ”—to find out how it is done. The French 
shows have been very liberal in this respect, espe- 
cially the one of last. December. Here in nearly 
every case the makers exhibited what it is now the 
custom to call a chdssis; by which is meant not 
merely a frame, but the whole mechanism of the 
vehicle, together with the underframe, axles, 
springs, and wheels. It would be a boon to the 
describer of shows if some one would invent a 
word, or apply a known English word, to take the 
place of the French term chdssis, which is quite 
inadequate as meaning only a frame. The Auto- 
mobile Club, or the Society of Motor Manufacturers 
and Traders, who organised the present Show, might 
take the matter into consideration. 

Another matter to which reference may be made 
is the question of multiplicity of shows. Already 
we have had one in London, and another is to be 
held later on. With the present To we have 
therefore three in all. That, we think, 1s two too 
many. Weare not saying this wholly from selfish 
motives, but in the interests of manufacturers and 
users alike. To be adequately represented at a 
motor-car show involves a very large outlay indeed. 
It is not as it is with bicycles, which are easily 
moved, and of which many are sold. Before a man 
spends anything from 200/. to 20001. on a motor car, 
he takes the trouble to go round and inquire ; in 
fact, motor cars are not ‘‘ bazaar articles.” One 
show is good, and the expense is warranted by the 
return. Itstimulates interest, leads people to buy, 
and keeps makers up to the mark, besides bringing 
‘the trade” together for mutual improvement. 
But three shows in one year in London alone—- 
another is coming on in Liverpool—are too many ; 
and not only does the public get weary of the 
business, but it adds largely to the price of cars, 
because the expenses must come out of the pockets 
of purchasers ultimately. We hope there will only 
be one show next year. 

As there are about 240 exhibitors at the Crystal 
Palace, it is evident we can only refer to a compara- 
tively few. As the practice of motor-car construc- 
tion has chiefly originated in France, many of the 
details in English-built cars are French in their 
inception. It may be said, however, that one or 
two English firms have taken a course entirely 
their own. In a recent issue (see page 72 ante) 
we illustrated and described the Lanchester car, 
in which the designer, an Englishman, worked out 
all his details independently of foreign example, 
and the result has been a vehicle that for ease of 
driving and pleasant, steady motion, is equalled by 
very few, if any, yet produced. 

In our present issue we illustrate and describe 
the chdssis of another car, which is also of English 
design, and which is now being shown at the 
Crystal Palace. This is that of the ‘‘Soames” 
motor car exhibited by the Langdon-Davies Motor 
Company, of 101, Southwark-street. Here, also, 
special attention has been paid to the comfort and 
pleasure of passengers in regard to ease of running 
and absence of jar and vibration, as will be gathered 
from our description on page 188. 

Another design which is distinctively British is 
that of the Wolseley Tool and Motor Car Company, 
who show no less than sixteen cars of various de- 
scriptions and three chdssis. There is a 30 horse- 
power car which is said to be the fastest touring 
car yet built in England. It would be interesting 
to know what is considered touring speed, The 





three chdssis are interesting examples of motor- 
car design. The Wolseley Company are one of the 
few firms that have retained the horizontal engine, 
holding that the greater ease of lubrication and 
lower centre of gravity are sufficient advantages to 
warrant the adoption of this position. Moreover, 
the horizontal cylinders allow of vertical lift-valves 
being more easily fitted. The normal speed of the 
motor is 750 revolutions per minute, the compara- 
tively low rate of turning being adopted to give longer 
life. The 20 horse-power car has four cylinders. In 
these cars all shafts are parallel with the axles. The 
transmission of power from the engine shaft to the 
change-speed gear is by a pair of Renolds silent 
chains. This flexible drive is held to be prefer- 
able to the usual shaft arrangement, as it is impos- 
sible to keep bearings always in line, owing to the 
working of the frame, unless the latter is made 
unnecessarily heavy. The road wheels are driven 
by chain and sprocket gear. The cooler is of the 
pipe and gill type, the tubes being of copper, and 
the radiators, which are of brass, are soldered on. 
The headers are of aluminium. One-and-a-quarter 
gallons of water are sufficient for a 5 horse-power 
car, and only a quarter of a gallon more is needed 
for the 10 horse-power vehicle. This, it is said, is 
sufficient to keep the engine cool for any distance. 
A pump is provided for circulating the water, but 
the cooler being placed above the engine, there is a 
natural circulation by convection. The frame of 
the Wolseley car is a fine piece of work. It is 
formed from a continuous channel-bar of nickel 
steel, so that there is only one joint. This necessi- 
tates four right-angle turns, and the way in which 
these are formed afford excellent examples of angle- 
smithing — unless, to be literally correct, one 
should say ‘‘channel-smithing.” Engineers will, 
of course, allow the usual discount for ‘‘ exhibition 
finish”’ in the shape of draw-tiling and sand-blast. 
But the way in which these frames are bent. with- 
out any thinning is certainly outside the region of 
any special or spasmodic effort for show purposes ; 
and, indeed, the work throughout is of admirable 
quality. Wooden wheels are used having _ball- 
bearings. The company do not discourage the use 
of solid tyres for low speeds ; indeed, they recom- 
mend them for cars running up to 20 miles an hour. 
Beyond that, pneumatic tyres are considered 
advisable. The 5 horse-power car, having a single- 
cylinder engine 5} in. by 5 in., has a maximum 
speed of 24 miles an hour, and weighs 14 cwt. ; 
the 74 horse-power car, with two cylinders 4 in. by 
4 in., 34 miles; the 10 horse-power car has two 
cylinders, 44 in. by 5 in., and runs 38 miles an hour, 
the weight being 18 cwt.; and the 20 horse-power car, 
having four cylinders, 44 in. by 5 in., runs 56 miles 
an hour, the weight being 23 ewt. A 30 horse- 
power racing car, as well as the 30 horse-power 
touring car, is also made, but the maximum speed 
is not stated. A 50 horse-power chdssis is also 
shown at the Exhibition. This has a channel frame 
deepened in the middle length. There is also a 
45 horse-power racing car. 

We have, as already stated, so recently de- 
scribed and illustrated the Lanchester car that we 
need make no more than brief reference to the 
fine exhibit of the Lanchester Motor Car Company 
at the Crystal Palace. Several cars are shown as 
well as a chdssis. The deep frame, composed of an 
angle bar and a channel bar as top and bottom 
members, with an 18-in. vertical aluminium plate 
between, gives remarkable stiffness, and contributes 
much to the remarkable smoothness with which 
these vehicles run. The skilful manner in which the 
engine is balanced, and some of the other admirable 
features in the design, were referred to in detail in 
our former notice. The objection has been raised 
that the arrangement is complicated ; but this is 
far more apparent than real. It must be remem- 
bered that all the mechanical parts are together 
in one part. If the engine were removed to the 
front platform and placed under a bonnet in the 
usual way, the appearance of complication would 
at once be removed. No doubt in some respects 
the forward position of the engine is preferable ; 
but when the mechanism is all placed below the 
body, it gives a great gain in passenger accom- 
modation. Whilst speaking on this point, it may 
be pointed out that the demand for simplicity may 
be carried too far even in motor cars. No engineer 
would undervalue such an estimable quality, but 
there are some complications that are worth 
tolerating ; in fact, a motor car reduced to its 
barest necessary elements would be a very unsatis- 
factory machine. Jt is the skilful designer who 
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recognises what is really worth putting in, and 
draws the line at that. 

One of the largest and best-appointed exhibits is 
that of Messrs. 8S. F. Edge, Limited, who show 
several examples of the Napier car. It is a little 
difficult to say how many, for the company have 
taken the somewhat unusual course of dividing up 
the large space allotted to them into a number of 
stalls or compartments, into each of which a vehicle 
is placed. The screens are formed by large mirrors, 
so that there is an appearance of a number of cars 
all alike, each with a replica of the spectator beside 
it. At first glance this multiplication of one’s per- 
sonality is a little startling. Certainly the most 
interesting object on the stand is the 50 horse-power 
racing car which won the Gordon Bennett cup last 
year. However much one may object to motor 
cars tearing through the country at racing pace, it 
is not possible to look without interest at a vehicle 
which outdistanced all competitors in a run from 
Paris to Innsbruck—-a distance of 380 miles ; crossing 
one of the stiffest Alpine passes, the Arlberg, on the 
way. It is worthy of note that the Napier car which 
won—the only British entry—was lower powered 
than its competitors ; a Panhard 70 horse-power 
car and a Mors car, put down at 80 horse-power, 
being in the competition. Of course, ‘‘ horse- 
power” in connection with motor cars is an ex- 
tremely uncertain quantity, but at any rate the 
other cars were, at a maximum speed, much 
faster than the Napier so long as they ran, and 
it was only by lasting to the end that the English 
vehicle gained the trophy. It is proposed to 
hold this year’s race in Ireland, it being a condi- 
tion of the challenge that the race shall be run 
in the country of the holder. The inhabitants 
of the district proposed, near Dublin, are said to 
be anxious for the event to come off, but before 
it can do so an Act of Parliament must be ob- 
tained. The company also show several interest- 
ing vehicles, among them a large car built for Mr. 
Arthur Balfour, and two chdssis, one of 12 horse- 
power and one of 20 horse-power; both excellent 
examples of English work. 

Opposite the Napier stand is the exhibit of the 
Thornycroft Steam Wagon Company, who show 
the Colonial wagon and two petrol cars which we 
illustrated and described last week. The motor 
cars have attracted a good deal of attention ; the 
fact of this company, hitherto devoted to steam, 
having taken up the internal-combustion engine, 
giving rise to comment. It may be pointed out, 
however, that the petrol cars are fast-running and 
essentially passenger vehicles, whilst the steam 
wagons are for heavy loads—a very material differ- 
ence. In any case it is a good thing for the English 
industry that so accomplished an engineer as Sir 
John Thornycroft is, together with his son, turning 
his attention to the problem of road locomotion. 
It is worthy of note that the whole of the cars and 
their machinery, excepting only the pneumatic 
tyres, were made at Chiswick or at Basingstoke. 

The Straker Steam Vehicle Company exhibit four 
powerful steam wagons, notable among them being 
a 7-ton wagon, which will also draw a trailer carry- 
ing3 tons. This firm also exhibit two good-looking 
5-ton wagons and a 5-ton wagon chdssis without 
body. This latter feature is especially welcome, as 
it shows a most interesting example of a road loco- 
motive which the public does not often have a chance 
of seeing. We will not, however, deal further with 
the exhibit of this company at the present time, as 
we propose returning to the subject at a later date. 

The Daimler Motor Company have a large exhibit 
in the centre transept, on which are placed some 
fine cars. The company confine themselves chiefly 
to two types of chassis, both of which are shown. 
They have four-cylinder engines, which develop 
respectively 14 and 22 brake horse-power. A 
second, or engine underframe, is not used, the 
engine bearers extending frem side to side. Both 
types have four speeds forward, Several changes in 
minor details have been made, but substantially the 
design remains as is so well known in these cars. 

The Clarkson and Capel Steam Car Syndicate 
have an interesting exhibit not very favourably 
placed. They show a steam omnibus suitable for 
country-house use, a —_ steam carriage, and 
also a light delivery van. One of the special points 


about these vehicles is the burner for raising 
steam, which is designed to burn ordinary paraffin. 
Mr. Clarkson has made some improvements in his 
well-known burner, the alterations being made with 
a view to distribute the flame better and insure more 
perfect combustion under all conditions, 


These 





burners are made for steam-raising purposes up to 
200 horse-power. Another interesting feature is 
the method of lubrication. Oil is supplied to each 
bearing in turn, by means of a pipe system, the 
supply being intermittent, so that only a few 
drops fall on at intervals. The lubricant is distri- 
buted to each duct, as required, by means of a 
many-ported rotating valve. The Clarkson wire- 
covered pipe-cooler is also shown. 

Another form of steam car is that shown by the 
White Steam Car Company. These are light and 
fast cars, which run admirably in regard to silence 
and easy motion. They are of American manufac- 
ture. 
car arrangement, with the engine forward under 
a bonnet, has been adopted, with doubtful advan- 
tage, in regard to appearance at any rate. One of 
these cars did excellent work during the military 
wagon trials at Aldershot last December twelve- 
month. Another steam vehicle, of a different type, 
is the large wagon shown by Jesse Ellis and Co., of 
Maidstone, which is designed for a load of 6 tons, 

Many of the largest exhibits are those of agents 
and dealers, who show cars so well known that 
reference to them is not necessary, whilst in other 
cases the exhibits are of French origin, and will 
therefore be dealt. with, as already explained, in 
our report of the Paris Exhibition. Among other 
exhibits to which we cannot make fuller refer- 
ence owing to limits of space, but which are well 
worthy of attention, the following may be men- 
tioned. There is a fine display of Gladiator cars 
shown by Mr. 8. F. Edge. They range from 4 to 
16 horse-power. De Dion Bouton, Limited, show 
fourteen cars and a chdssis, besides motor bicycles. 
The British Germain Motor Car Company have 
cars from 7$ to 20 horse-power and a Slaughton 
chassis on view.. The Gardner-Serpollet Company 
have a 40 horse-power ‘‘ Sporting car,” two 
20 horse-power cars, and a chdssis. One of their 
40 horse-power chdssis is announced to run at a 
speed of 40 miles an hour, and would cost, com- 
plete with body, 1800/. The condenser is placed 
under the car, and at the speed announced would, 
one would think, speedily become monolithic on 
a muddy road. The Nurnberger Motor Fabric 
Union show a chédssis, chiefly notable through the 
drive being by disc and wheel friction gear, the 
variation in speed being obtained by sliding the 
driven wheel on the face of the disc, according to the 
well-known mechanical device. The London Motor 
Garage Company show several cars by different 
makers.. The Motor Manufacturing Company show 
several cars, one of 20 horse-power, and a chassis. 
De Diétrich and Co. show several cars, one of 24 
horse-power, and a 16 horse-power chassis. Messrs. 
Marshall and Co., of Manchester, have a large 
exhibit, as also have the Humber Company, of 
Beeston, who show a number of cars, motor 
bicycles, and a useful-looking delivery van. One 
of the largest stands is that of the Locomobile 
Company, who exhibit a number of steam cars, 
besides a collection of separate parts. Messrs. 
Panhard and Levassor exhibit several of their 
well-known cars. The Velox Motor Company 
exhibit a chdssis containing some interesting 
features, and a 12 horse-power car. The Albion 
Motor Car Company show a 10 and a 12 horse- 
power car and a chdssis with solid tyres. The 
Motor Construction Company exhibit a steam car 
known as the ‘‘ Vapomobile.” The boiler is of 
the water-tube ‘‘semi-flash” type. It is stated 
that the lower-price cars have American-made 
engines, whilst those more expensive have English- 
made engines. The Auto-Carriage Company show 
the Bardon cars of 12 horse-power. The Simms 
Manufacturing Company exhibit a large number 
of their well-known petrol motors, with the 
Simms - Bosch magneto-ignition applicable for 
launches and motor cars. The Siddeley Auto- 
Car Company, of Coventry, show two cars and 
three chassis, designed on French lines, with mecha- 
nical induction valves and honeycomb cooler. 

Several electric vehicles are shown, among them 
the Electro-Mobile Company exhibit four vehicles 
and a chdssis. They have the underslung battery- 
box which allows of easy exchange and batteries, 
and gives a low centre of gravity. ‘‘ Contal ” cells 
are used, the capacity being 135 ampere-hours for 
a weight of about 8 cwt. This will carry a Victoria 
about 50 miles. The motor is of 5 brake horse- 
power, but can be safely run for short periods at 
over 10 horse-power. There are several interesting 
exhibits of component parts and sundries, but we 
have not space to describe them here. The Bir- 
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mingham Aluminium Casting Company have a re- 
presentative display of excellent castings. The 
tyres shown by various makers form a useful 
exhibit, but not much of a strikingly novel cha- 
racter came before our notice. The Sirdar Rubber 
Company are, however, about to introduce a pneu- 
matic tyre, in which the damage from puncture or 
cutting is to be minimised by a form of construc- 
tion in which the rubber is in compression. 








SOUTH AUSTRALIAN RAILWAYS. 

THe report of the Railway Commissioners of 
South Australia for the year ending June last 
shows clearly how seriously the results of railway 
working can be affected by one or two untoward 
circumstances, because for the first time for two or 
three years the net revenue earned fails to meet 
the interest charges and capital, notwithstanding 
considerable effort to economise in all departments. 
The cause is to be found in the decrease of nearly 
170,0007. in the gross earnings from mineral and 
goods traftic, and of this total 145,6111. is due to the 
very serious decrease in operations in the Broken 
Hill Mining Fields, owing to the continuous fall in 
the price of the metal, and the quotation of lower 
rates for the carriage of ore and concentrates, in 
order to minimise the ill effects of market condi- 
tions. The tonnage carried in connection with the 
mining operations at Broken Hill during the year 
decreased from 638,816 tons to 504,850 tons. The 
causes bringing about this diminution of traffic still 
obtain, and there seems little immediate prospect 
of any decided improvement. Contemporaneous 
with this serious loss in mineral traffic there was a 
slight gain in other minerals, but grain traffic 
shows a decrease of 11,0741., wool of 45161., and 
other goods of 51,8501.; so that, although live 
stock and passenger traffic increased slightly, the 
net result has been a diminution in gross revenue 
of 151,441. . 

The train-mileage, of course, has been reduced, 
but this is not always pari passu with the shrinkage 
in the volume of traffic, and the result is that the 
earnings per train-mile are 53d. less, having 
dropped to 62.07d.. Coal and other elements con- 
tributed to the maintenance of expenses, with the 
result that the rate per mile is about the same— 
32.44d., so that the net revenue per train-mile is 
about 5d. less at 22.63d. The percentage of 
working expenses to revenue is 63.54 per cent., as 
compared with 58.95 per cent. ; and only on one 
occasion during the past fourteen years has the 
ratio been so high. Deducting the expenses from 
the revenue, there is left a balance of 395,658!., 
which is equal to 2.98 per cent. on the total capital 
expenditure. As 469,787/. were required to meet 
the interest on bonds, there is a deficit of 71,1291. 
This is exceptional, as taken over a period of 
fourteen years, the railways, even including last 
year’s unprofitable working, show a net balance 
on the profit side of 42,2561, so that there is no 
need to grow disheartened over the present dis- 
couraging situation, although the conditions at 
Broken Hill are certainly not reassuring. 

The South Australian railways are in the un- 
fortunate position of having two gauges, one of 
5 ft. 3 in. and the other of 3 ft. 6 in.; and in view 
of the certainty that sooner rather than later some 
change will be required, especially if a Trans- 
Australian line is ever to become an accomplished 
fact, the comparative results of locomotive expenses 
on the two gauges may be briefly indicated. South 
Australia is one of the colonies which has persisted 
in the somewhat conservative course adopted in 
this country in regard to statistical returns, and 
no ton-mileage is given; thus we can only deal 
with the somewhat unreliable system of average 
loads. With the 5 ft. 3 in. gauge this load, in- 
cluding engine and tender, works out at an 
average of 188 tons; and the coal consump- 
tion is given as 19.34 lb. per 100 tons per 
mile, equal—according to the rates charged—to 
3.60d. per train-mile. For the 3 ft. 6 in. gauge the 
average load is much greater, being 230 tons, in- 
cluding engine and tender, while the fuel consump- 
tion per 100 tons per mile is 13.08 lb., equal to 
3.22d. per train-mile ; so that it would a that 
so far as coal consumption is concerned the narrow- 
gauge locomotive gives the better economy; but 
this takes no cognisance of gradient and other con- 
ditions of working, which greatly influence the 
results. As regards the other items of ex- 
pense, we note that the wages and material 
under the heading of running expens2s, work out 
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to 12.33d. per train-mile for the wide gauge|contemplation of, and continuance of, a trade 
and 11.64d. for the narrow-gauge lines ; repairs | dispute, for any person, or persons, whether by or 
and renewals at 5.02d., and 3.21d. for wages and | on behalf of a trade union, or any other association 
material; while for greasing and oiling, the relative | of individuals, whether registered or unregistered, 





figures are 0.19d. and.34d. ; but here, again, the 
age of the locomotive is an important factor in 
economy, so that, as with all statistics, there are 
material limitations which make a general deduction 
undesirable, if not dangerous. 








TRADE UNIONS AND THE LAW OF 
CONSPIRACY. 

Ir seems that the trade unions have at length 
realised the truth of Lord Lindley’s dictum, which 
was to the effect that a strike cannot be made 
effective without recourse to illegal methods ; that 
is to say, methods which violate existing law. One 
important union having failed, in the Taff Vale 
case, to escape responsibility for the consequences 
of a strike, representatives of a number of unions 
met together last week to discuss a projected 
Parliamentary Bill, of which the chief object is to 
obtain an amendment of the law of conspiracy. 
It was decided to hold a national conference in 
London, it being explained that the a of the 
conference would be to press upon Members of 
Parliament in all constituencies the necessity for 
an alteration of the law as it stands, and to 
endeavour to obtain their adhesion to a Bill which 
has been drafted. 


It may be of interest to consider the terms of 


the proposed Bill. Clause 1, by which it is pro- 


| to attend at or near a house or place for the pur- 
| pose of obtaining or communicating information, 
‘or of peacefully persuading any person to work or 
to abstain from working, or for any combination of 
|these purposes ; and any attendance, communica- 
ition, or persuasion, as aforesaid, without using 
violence, shall not be deemed a watching or 
| besetting within the meaning of Section 7 of the 
Conspiracy and Protection of Property Act, 1875.” 
It requires no sage to tell us that if this clause in 
the proposed Bill were to become law it would have 
the effect of rendering Section 7 of the Act of 1875 
entirely nugatory. It is true that ‘‘ attending at 
or near the place for the purpose of communicating 
information” is legal; but in placing a meaning 
upon the term the Courts have always shown that 
| they are alive to the fact that under the colour of 
‘*attending ” much may be done which is absolutely 
illegal. To authorise the A prewores persuasion men- 
tioned in the section would be to authorise coercion, 
| which is entirely contrary to the spirit of English 
|law. In the course of a judgment delivered by him 
in 1896, Lord Lindley (who was then Master of the 
| Rolls) said :—‘‘ Parliament has not yet conferred 
| upon trade unions the power to coerce people, and 
| to prevent them from working for whomsoever they 
| like upon any terms they like . . . and until Par- 
| liament confers on trade unions the power of saying 


|to people: ‘ You shall not work for those who are 





— to legalise picketing, is couched in the | desirous of employing you upon such terms as you 
ollowing terms :—‘‘ It shall be lawful during the |and they may mutually agree upon,’ trade unions 








exceed their power when they try to compel people 
not to work, except on the terms fixed by the 
unions. I need hardly say that up to the present 
moment no such power as that exists. . . . The 
trade unions have now been recognised up to a 
certain point as organs for good. They are the 
only means by which workmen can protect them- 
selves from tyranny on the part of those who 
employ them; but the moment they exceed that 
they become engines for evil, and they have no 
right to prevent any man from working upon such 
terms as he chooses.” By the clause above set out, 
the unions seek an extension of their existing 
powers ; in our view, their use or abuse of the 
present system of picketing does not warrant their 
investiture with further ‘‘ means of persuasion.” 

The second clause of the proposed Bill, which 
relates to an amendment of the Law of Conspiracy, 
reads as follows :—‘‘ An agreement or combination 
by two or more persons to do, or procure to be 
done, any act in contemplation or furtherance of a 
trade dispute shall not be a ground for an action, 
if such act, when done by one person, is not a 
ground for an action; and no action shall be 
brought against any newspaper, periodical, or other 
publication which deals with the circumstances of 
such trade dispute. Provided that nothing in this 
section shall exempt such newspaper, or periodical, 
or other publication from liability on any other 
ground.” To appreciate the meaning of the first 
— of this clause it is necessary to refer to the 
egal definition of conspiracy. A conspiracy is 
said to be a combination of two or more persons to 
do a lawful action in an unlawful manner, or an 
unlawful act in a lawful manner. Itis provided by 
the Conspiracy and Protection of Property Act, 
1875, that ‘‘an agreement or combination by two or 
more persons to do or procure to be done any Act 
in contemplation or furtherance of a trade dispute 
between employers and workmen shall not be in- 
dictable as a conspiracy, if such act committed by 
one person would not be punishable as a crime.” 
What the unions require is to extend this doctrine 
to civil wrongs, as well as to criminal offences. 
But in our view there are grave reasons why all 
certain acts which may be legal when done 
by one person should be held unlawful when 
a number of persons combine to do them. 
Combination spells force and coercion. In deal- 
ing with this point in his judgment in Allen 
v. Flood, Lord Lindley said :—‘‘ It is said that 
conduct which is not actionable on the part of 
one person cannot be actionable if it is that of 
several acting in concert. This may be so where 
many do no more than one is supposed to do. But 
numbers may annoy and coerce where one may not. 
Annoyance and coercion by many may be so in- 
tolerable as to become actionable, and produce a 
result which one’ alone could not produce.” If 
these do not constitute sufficient reasons why the 
law should not be amended, it would be interesting 
to hear arguments in favour of the proposition that 
trade combinations are entitled to some special ex- 
emption from the existing law of conspiracy. We 
doubt whether those who support the Bill in the 
House of Commons will be able to satisfy the Legis- 
lature on this point. ; 

The remainder of Clause 2 appears to amount to 
an attempt to protect trade-union organs from 
doing their.share of the work ; but it is presumed 
that unless the law of conspiracy can be amended 
in the desired manner such papers must be held 
liable as conspirators, if their proprietors publish 
anything to stir up the men. 

e third clause of the proposed measure is 
aimed at protecting a union as a body against lia- 
bility for the acts of members or officials, unless it 
be proved that the representative committee autho- 
rise such acts. The clause reads :— 

‘* An action shall not be brought against a trade 
union or other association for the recovery of 
damages sustained by any person or persons by 
reason of the action of a member or members of 
such trade union or other association aforesaid 
acting on its or on their own behalf, unless it be 
proved that such member or members of such trade 
union or other association aforesaid acted with 
the directly expressed sanction and authority of 
the rules of such trade union or other association 
aforesaid.” 

Those who studied the Taff Vale Railway case 
may recollect that, although the executive com- 
mittee of the Amalgamated Society of Railway 
Servants did not expressly authorise the strike, 
they were held to have done. so by implication. 
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In our view, even if the above clause became law, 
as it now stands, a Court of Justice would imply 
express sanction and authority if the funds of the 
union were drawn upon for the purposes of the 
strike ; while the doctrine of respondeat superior 
would make the executive committee responsible 
for the actions of any officials or agents who 
actually conducted the campaign. ‘Even if a 
system of secrecy were adopted, the fact that 
funds were forthcoming to provide strike-pay, &c., 
would afford strong evidence that war had been 
declared at the headquarters of a union. 

Could the Legislature be convinced that a lawful 
strike were possible, some modification of the Law 
of Conspiracy might be made in favour of trade 
unions. But, alas! the experience of the last few 
years has shown that, however anxious executive 
committees and the better class of labour leaders 
may be to avoid recourse to intimidation and 
violence, the myrmidons let loose during active 
warfare too often get out of hand. In view of this 
fact, we doubt whether the present or, indeed, 
any Parliament. is likely to enter upon a serious 
discussion of the proposals embodied in the present 
Bill. 








ABRAHAM 8S. HEWITT. 

ApraHaM Stevens Hewitt was born in a log 
cabin. That is the rule with America’s great men. 
His father was sent to the States in 1790 by 
Boulton and Watt, and the mechanic, for such 
he was, helped to set up the first engine used 
in America. Abraham Hewitt first saw the light 
of day in 1822, in the then remote little town of 
Haverstraw, in New York State, where his father 
had settled and become a cabinet-maker. It 
was the intention of the elder Hewitt to make his 
son the master of some trade (and master he be- 
came, beyond his father’s fondest hopes), but the 
parent gave way to the boy’s desire for book-know- 
ledge. 

Abraham Hewitt made the most of every advan- 
tage offered by the schools near his home. He 
determined to go t» college; but while he was 
preparing, partly with the help of the master of 
the district school and partly with that of the 
Haverstraw parson, his father lost every cent of his 
hard-earned savings. Then Abraham found out 
that some good man had endowed a prize for the 
student who passed the best entrance examination 
at Columbia. The prize was enough money to 
pay the tuition fees through the college. He 
won the prize, and during his stay at Columbia 
earned his living tutoring dull students in classes 
below him. Still further he increased his income 
by competing for, and winning, every prize offered 
for mathematics while he was at the New York 
College, as well as three prizes for Greek. All 
through his life he continued his readings of Latin 
and Greek. He graduated in 1842. He was most 
endowed with that nervous American energy, and 
worked so hard at school that when he came out 
his sight was badly affected and his health impaired. 
As soon as his condition would permit, he took 
up the study of law, meanwhile tutoring. In 1843 
he was the acting professor of mathematics at 
Columbia, and in 1845 he was admitted to the 
Bar. 

In that year the son of Peter Cooper, the great 
philanthropist, was in the graduating class at 
Columbia, but because of his delicate physical con- 
dition he did not keep up with his class. Peter 
Cooper engaged Hewitt to take his son on a tour 
abroad, and to act thereon as his tutor. After- 
wards, each of those young men became Mayor of 
New York. 

On the return voyage the two young men were 
shipwrecked, and spent a day in an open boat on 
the high seas. This experience, in which Hewitt 
showed his devotion to his charge and his duty, 
set a seal on the intimacy of the men; and on 
their return, when Peter Cooper was about to 
embark his son in business, Hewitt was asked if 
he would accept a partnership in the concern. Peter 
Cooper was then, as he was for years after, in 
the glue business. He had, however, a small roll- 
ing mill near an iron mine he owned in what is 
now the town of Trenton, New Jersey. The new 
firm of Cooper, Hewitt, and Co. was formed of 
Edward Cooper, Abraham 8. Hewitt, and Peter 
Cooper for the ‘‘Co.” The young men took charge 
of the works at Trenton, and Mr. Hewitt gave 
special attention to the making of steel, in which 
industry he became one of the first experts of the 





United States. The firm was the first to manu- 
facture iron girders and supports to be used in fire- 
proof buildings and bridges, and was the first to instal 
a Bessemer converter. Its great financial success 
was based on Abraham Hewitt’s close study and 
prescience of the iron market. From 1873 to 
1879 the business was conducted at a loss of 
100,000 dols. per annum. Then came a great 
increase in the value of iron, an increase which 
Mr. Hewitt had foreseen, and which cleared for 
the firm more than 1,000,000 dols. alone by the 
increase in the value of the product in hand. 
More from a philanthropic instinct than from a 
foresight of the advance in manufactured iron at 
that time, Mr. Hewitt had kept his mills running 
at the loss mentioned, storing away the products 
he could not dispose of. It is a notable fact that 
although the firm is a large employer of labour, 
there has never been a strike, even when every 
other iron works closed down, at Cooper, Hewitt, 
and Co.’s. 

‘*T hope when the time comes it will be said of 
me that I was a statesman,” said Mr. Hewitt not 
long before he died. ‘‘I care little for political 
strife except as the good of the community may 
be affected, or for business successes except as the 
general welfare is in that way influenced. But on 
my public papers and endeavours, and on my work 
and speeches in Congress, I hope to be judged, 
and that it may be said that as a statesman I 
laboured. Do not be misguided into giving too 
much attention to small personalities. You will 
find, when you reach my age, that if you have lived 
up to your best judgment, that [is about all that a 
man can hope to do.” 

Of higher importance to the world to-day than all 
else that Mr. Hewitt gave, perhaps, are his views 
uniformly expressed in regard to the necessity for 
the association in great enterprises of capital on the 
one part, and of labour in the form of unions on the 
other. Mr. Hewitt, himself, believed that his dis- 
cussions of this important matter are already bear- 
ing fruit in America, and that events will show that 
he was right in diagnosing the trend of modern 
progress. This, he declared, will result in the dif- 
fusion of ownership accompanied by the concentra- 
tion of management. 

Though Mr. Hewitt had studied law, he never 
practised it. His first step in public service was in 
1867, when he was one of the Paris Exhibition Com- 
missioners. There he wrote a wonderful report on 
Iron and Steel, which was printed by the Congress 
of the United States, and translated into many 
languages. He was elected to Congress in 1874, 
and served continuously, except for one term (two 
years) until 1896, when he defeated Theodore 
Roosevelt in the campaign for Mayor of New York. 

In the notable campaign of 1876, when each 
— claimed to have elected their candidate for 

resident, to Abraham S. Hewitt, probably more 
than any other man, is due the averting of another 
civil war in the States. Mr. Hewitt served but 
one term as Mayor of New York, because, by his 
honesty, and the fact that he could not be influ- 
enced, he incurred the animosity of the regular 
democratic party, so-called—the autocratic insti- 
tution of Tammany Hall. He rather expected the 
nomination by the Republican party, but he had 
been too staunch a democrat in national affairs. 
To enumerate the good and great works of 
Abraham Hewitt would take a volume. As the 
acknowledged father of the underground transit 
system of New York, whose first links are just near- 
ing completion, he is entitled to the deepest grati- 
tude of his fellow-citizens. 

In his own estimation the most successful 
feature of his career was the organisation of 
the Cooper Institute. In his youth he had 
realised the hardships the boy without means 
experiences in attempting to get a_ technical 
education. There was not a place in New York 
—or in all America for that matter—where this 
could be had free, and every boy who desired know- 
ledge could not win a scholarship that would pay 
his way through college. He brought the plan of 
a free technical college before Peter Cooper, who 
gave a vast building and 100,000 dols. as a nucleus 
for the institute, and made him president of the 
six trustees. The Hewitt family and the Coopers 
have donated hundreds of thousands of dollars for 
many years to the fund; Andrew Carnegie has 
given, all told, 600,000 dols., and donations of 
large amounts have been received from other 
philanthropists, until the establishment is a 
tremendous affair, educating in higher sciences 


’ 





over 3000 pupils, who otherwise could probably go 
no further than the public high schools. 

Mr. Hewitt was elected President of the Ameri- 
can Institute of Mining Engineers in 1876, and 
again in 1890. In this last year the Bessemer 
gold medal was awarded him by the Iron and Steel 
Institute. On his eightieth birthday, last summer, 
Andrew Carnegie cabled Mr. Hewitt from Scotland, 
‘* Cordial greetings on ten octaves, every note truly 
struck and grandly sung.” President Roosevelt 
wired : ‘‘ Hearty congratulations on your eightieth 
birthday, and congratulations to New York for 
having in you one of the best possib‘e object-lessons 
in good citizenship.” 

The business offices of Cooper, Hewitt, and Co. 
have long been at 17, Burlington Slip, where Peter 
Cooper’s glue offices were. Here, in an ~old- 
fashioned room with furnishings of forty years ago, 
Mr. Hewitt directed his large business interests. 
He was director in the following concerns : Alabama 
Consolidated Coal and Iron Company ; American 
Bridge Company ; Chrysolite Silver Mining Com- 
pany ; Erie Railroad Company ; Lehigh Coal and 
Navigation Company ; New Jersey and New York 
Railroad Company ; New York, Susquehanna, and 
Western Railroad Company ; Northern Railroad of 
New Jersey ; Shelby Iron Company ; United States 
Steel Corporation; and several banking institutions. 

He was married in 1855 to Sarah A. Cooper, the 
only daughter of Peter Cooper, and was the father 
of six children, of whom Peter Cooper Hewitt, the 
eldest son, is the discoverer of the Hewitt electric 
light and static converter. 








THE JAPANESE SOCIETY OF NAVAL 
ARCHITECTS. 

At the meeting of this Society (already noticed) 
on November 8, the first paper was by Professor 
Purvis, ‘‘On a Proposed Experimental Tank for 
Japan.” This paper had a somewhat special interest 
in view of the proposed naval extension programme 
in that country. It pointed out that while the 
navy of Japan, as gauged by modern ships, stands 
at present in the fourth place among the nations, 
and before either Germany or the United States, 
no less than seven of the naval Powers of the world 
possess, or will shortly possess, an experimental 
tank; such naval Powers being :—Great Britain, 
The Netherlands, Italy, France, Russia, United 
States of America, and Germany, but not Japan. 
The paper spoke of the immense amount of useful 
work done by the Froudes (the late Mr. Froude and 
the present Mr. R. E. Froude) at Torquay and at 
Gosport, and of the assistance which, with the con- 
sent of the British Admiralty, those gentlemen had 
so generously given in the design of tank and appa- 
ratus for so many of the above-named Governments, 
Tt spoke also of the public testimony given by Mr. 
Denny, Herr Schiitte, and others, to the value of 
the results obtained by them in their private ex- 
perimental tanks at Dumbarton, Bremerhaven, 
&c., and concluded with an estimate of cost, show- 
ing that for a little over 100,000 yen (10,0001.) a 
tank having a length of 400 ft. of water space, 
with appropriate breadth and‘depth, could be built 
and equipped ; the equipment would be, in nature 
and extent, comparable to the present British Ad- 
miralty installation at Gosport. 

The paper by Mr. J. Imaoka, surveyor to the 
Japanese Marine Bureau, ‘‘On the Strength of 
Shallow-Draught Steamers,” gave results from 
calculations for two ships actually constructed. They 
were built in Japan for river service in China; 
their dimensions were practically identical, but one 
had engines and boiler contiguous and amidships, 
while the other had them separated by a long cross 
bunker. The result of the calculation appeared to 
show that the shearing stresses were those requir- 
ing most serious consideration ; also that the maxi- 
mum shearing stress in the first steamer was nearly 
double the maximum shearing stress in the second. 
Mr. Imaoka concluded that the arrangement of ma- 
chinery in the latter was the most suitable for craft 
of this kind. 

The paper ‘‘On the Raising of the ss. Ryoyu 
Maru,” by Mr. T. Shirato, of the Osaka Iron Works, 
was a very interesting one. The ship, a steel awning 
deck steamer, 165 ft. in length, had sunk on the 
coast of one of the Loo Choo Islands, and lay 
in a very narrow channel, measuring only 450 ft. 
across ; at the stern she rested on hard rock with deck 
18 ft. below water ; at the bow she had sunk deeply 
into the sandy bottom, and her forecastle deck 
was sunk 48 ft. below water. In the first attempt 
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to raise her, the bulkheads and decks were strongly 
supported by wooden stays and posts, and the water 
was then pumped from the holds. When the 
pumping was commenced at the fore hold, one of 
the hatches gave way under the water pressure, the 
temporary stays and posts being smashed; this 
hatch had been originally a very long one, but was 
subsequently shortened; in effecting the change 
half beams riveted to the hatch coamings had been 
used, the space being then decked over ; this con- 
struction was obviously defective when subjected to 
external water pressure, and brought about the 
failure of the attempt thus first made to salve the 
ship. In the second attempt two sailing junks were 
used as pontoons; they were connected together 
by strong built-up beams of wood, from which were 
suspended four sets of 2}-in. chains passing round 
the fore body of the ship ; a screw jack was applied 
at each end of these four chains, and at the same 
time the water was pumped out from the after part 
of the ship. This method eventually proved quite 
successful ; the steamer was raised and proceeded 
under her own steam to Osaka for repairs. In 
the course of his paper, Mr. Shirato described the 
several ingenious contrivances employed, and the 
unexpected difficulties he met with in bringing the 
work of salvage to a successful conclusion. 

Professor C. Shiba’s paper ‘‘ On the Comparison 
of the Regulations of the various Registration So- 
cieties for the Construction of Marine Boilers,” 
dealt with the formule for boiler shells, flat plates, 
furnaces, and girders, as prescribed by Lloyds, 
the Board of Trade, British Corporation, German 
Lloyd, American Standard Registry, and Japanese 
Marine Bureau. The paper was largely a plea for 
greater elasticity in the prescribed rules, so that, 
for instance, they, or the principles upon which 
they are based, might be applied to the construction 
of boilers of any special type instead of, as at pre- 
sent, being limited to existing types. Mr. Shiba 
is further of opinion that the hydraulic testing of a 
boiler to twice the working pressure is liable to 
cause slipping of the riveted joints and disturb- 
ance of the caulking; as an example he gave 
some calculated results based upon the experiments 
of Professor C. Bach. For boilers built with a 
nominal factor of safety of 5, or thereabouts, he 
considered the rule suggested by Mr. Neilson 
Foley of 1.5 x working pressure + 15 lb. to be a 
more suitable standard for the hydraulic test than 
that now usually adopted. 








NOTES. 
Opposition TO MUNICIPALISATION. 

Ir is a trite saying}that everybody’s business is 
nubody’s business, and nowhere has this been more 
obvious than in the consideration by ratepayers 
of the ambitious proposals of local authorities 
and town councils. We are interested, there- 
fore, in the constitution and incorporation under 
the ‘‘ Limited Liability. Act” of a Ratepayers’ 
Federation for Glasgow. This organisation, which 
has just been registered by guarantee, has for 
its object the ‘‘ watching of all action, or proposed 
action, by public bodies in Glasgow, affecting 
the interests of the ratepaying “citizens, the inten- 
tion being to take such steps as may be considered 
advisable for dealing with Parliamentary Bills, 
provisional orders, questionable expenditure or 
assessments, or illegal restrictions and regulations ; 
and to amend, restrain, and oppose the same.” 
In Glasgow, perhaps more than in any other city, 
the desire of the ruling authorities has been to 
extend the principle of municipal management and 
control ; and although in some directions, where 
such corporate ownership is justifiable, a large 
measure of success has attended public schemes, 
there.is no doubt that in others the prosperity is 
more or less problematic; and it is of the first im- 
portance that the ratepayers should be thoroughly 
acquainted with the real financial condition of the 
schemes for which they are to be held as guarantors. 
From time to time we have had occasion to notice 
the somewhat sanguine financial statements of 
municipal traders—to put the matter in a mild 
way—but ratepayers, as a rule, especially in large 
working-class constituencies, are easily influenced 
by brief—and sometimes evasive—summaries of 
the results; so that should this federation do 
no other work than present a more careful 
analysis of accounts, both of actual working and 
of prospective results, there will be a gain. As a 
distinguished judge, who has very considerable ex- 
perience of parliamentary wire - pulling, has said, 





schemes promoted by municipalities are, as a rule, 
strenuously advocated by gentlemen of the House 
of Commons, largely because the promoters can in- 
fluence the votes of the constituents ; and it has 
become a practice for the members of one corpora- 
tion to secure the assistance of members of other 
local authorities in putting pressure upon Parlia- 
mentary representatives, as a system of mutual help 
towards that gratification of ambition which is one 
of the great evils of modern local politics. The 
Glasgow association has very influential support, the 
list of first guarantors representing practically every 
commercial interest. There is a large ironmaster, 
a shipowner, one of the leading iron merchants in 
the city, a warehouseman, representatives of the 
engineering interést in Mr. W. Lorimer, of the 
Glasgow Locomotive Works; and Mr. George S. 
MacLellan, of Messrs. P. and W. MacLellan, 
Limited, and many merchants. 


Tue Roya, AGRICULTURAL SocreTy OF ENGLAND. 


As our readers will remember, the Royal Society 
of England is to hold its shows in the future on a 
permanent ground on the west side of London. 
The regulations for the next show have just been 
issued, and as the Society is now entering on a new 
phase of its career, it is worth while to explain at 
some length what will be the arrangements for the 
future. ‘The Show ground is an irregularly shaped 
piece of land, about half a mile square. It is 
situated between Acton and Willesden Junction, 
and is accessible from several railway stations. 
The Great Western Railway Company has con- 
structed a Park Royal Station on its Acton and 
High Wycombe branch, rather less than a quarter 
of a mile distant from the main entrance to the 
Show ground. The Acton Station on the Great 
Western main line is a mile distant ; the Willesden 
Junction Station on the London and North- 
Western Railway is a mile and a half distant ; the 
Stonebridge Park Station on the Midland and 
London and South-Western Junction Railway is 
1} miles distant. By road it is 5% miles from 
the Marble Arch to the Show ground. The 
London and North-Western Railway has also 
constructed a temporary station (which, pre- 
sumably, will be only used during the Show 
week) at the north-east corner of the yard. 
It will thus be seen that there are many means of 
reaching the Show, but that only one of them 
lands the passenger so close that he can easily 
complete his journey on foot. The next Show will be 
held from Tuesday, June 23, to Saturday, June 27. 
Hitherto it has been customary to open the Imple- 
ment Yard on a Saturday, and the whole of the 
yard on the following Monday, and to keepthem open 
until the succeeding Friday evening. Now, advan- 
tage is to be taken of the Saturday afternoon holi- 
day to secure a large number of visitors from 
London who have not the leisure at other times for 
such excursions. The last day for sending in 
applications for space in the implement yard will 
be March 16 next ; and such applications must be 
made on forms and accompanied by specifications 
which can be obtained from the Society’s offices, 
No. 13, Hanover-square, W. Up till April 1 
agricultural articles only may be tendered for 
entrance on payment of double fees, but will only 
be received in case there is space available for 
them. No exhibitor will be allowed to take less 
than 10 ft. run of shedding, or more than 100 ft. 
of shedding, and in most cases space will be 
allotted in multiples of 10 ft. As it is possible 
that the Show will now appeal to certain classes of 
exhibitors who have not attended it in the past, it 
may be worth while to explain that applications for 
space must be accompanied by a specification of 
the articles proposed to be exhibited, and that the 
specification must name the lowest selling prices. 

o duplicates of the same article may be entered, 
and no articles other than those included in the 
specification will be allowed to be exhibited at the 
stand. Each exhibitor will be bound to execute 
all orders given to him at the Show, or within one 
month of the closing day, at the price stated in his 
specification, and to deliver the implement within 
six months of the close of the Show, under the 
possible penalty of not being allowed to exhibit in 
future. All exhibits in the implement department 


must be brought into the Show yard by the even- 
ing of Friday, June 19, and must be in their place 
before the evening of the following day ; the confu- 
sion which often reigns in the early days of an exhi- 
bition is not permitted by the Society. Special 
prizes are being offered this year for wind engines 





—namely, one of 501. and one of 201. The entries 
are now closed, and the trials will commence on 
Monday, March 2, and may be continued up till 
April 30. Wind engines must not exceed 4 brake 
horse-power with a wind velocity of 10 miles an 
hour; they are to be erected on towers of such 
height that the centre of the vane is 40 ft. from the 
ground level. 








CONSULTING ENGINEERS. 
To THE Eprror or ENGINEERING. 

Sir,—In your issue of January 16, under the above 
heading, Mr. George Westinghouse makes some state- 
ments In reference to the operation of the Unit Control 
System on the Manhattan Elevated Railway in New 

ork, which appear to me misleading. 

The statement made by Mr. Westinghouse indicates 
that the trouble which was experien in New York 
during a recent sleet storm was due to the fact that the 
magnetic switches used in connection with the Control 
System return to their off-position when the circuit is 
momentarily interrupted. Mr. Westinghouse may be 
unaware of the fact that when the circuit is re-established 
the magnetic switches immediately return to their on 
position. 

In this respect the pontine of the Unit Control 
System using magnetically-operated switches is exactly 
similar to that of an ordinary tramicar controller, or a 
Unit Control System in which the combinations are 
effected by an independent source of power. 

The actual cause of the trouble was that a very severe 
sleet storm came on unexpectedly early in the season 
before the usual mechanical provisions for keeping the 
conductor rail clear had been installed by the railway 
company. 

Yours truly, 
J. 8. Conover, Managing Engineer. 

Rugby, January 31, 1903. 








THE WARWICKSHIRE COALFIELD. — Messrs Stanley 
Brothers, Limited, who recently acquired the Charity 
Collieries, Bedworth, are going 140 yards lower than 
when the colliery was last worked. When in going order 
= Charity Collieries will give employment to upwards of 
500 men. 


MunicipaL Exectric Power.—In connection with a 
roposal of the Sunderland Town Council to supply large 
ocal industrial concerns with electric power, the elec- 
tricity committee of the council has closed contracts with 
Messrs.. W. Doxford and Sons, Limited, shipbuilders, 
and the North-Eastern Marine Engineering Company. 
It is understood that the contract with Messrs. Doxford 
will itself produce an income of about 2000/. per annum 
to the council, Extensions of the municipal electricity 
works for coping with the demand for power for large 
industries will involve an expenditure of about 48,000/. 





Tue INSTITUTION OF CiviL ENGINEERS.—MEETING OF 
STUDENTS.—At a meeting of students of the Institution 
held on Friday evening, January 30, Mr. B. M. Jenkin, 
M. Inst. C.E., in the chair, a paper on ‘The Design of 
the Electrical Equipment of a Light Railway” was read 
by Mr. J. R. MacIntosh, B.Sc., Stud. Inst. C.E. The 
following is an abstract of the a ethan problem is 
considered, by reference to a specific example, under the 
following three headings :—1. The size of the trains and 
the frequency of the service. 2. The action of the motors 
on the level, on gradients, and in acceleration. 3. The 
average load and the maximum demand on the generating 
station and the feeders. The size of the trains and the 
frequency of the service are decided by the amount and 
nature of the traffic which it is anticipated will have to be 
dealt with. The ruling gradient on the line under con- 
sideration is lin 20. From this and the weight of the 
train, the maximum torque required of the motors is calcu- 
lated, and it is found that this torque can be obtained at a 
convenient speed from a 25-horse-power series motor. 
The torque is calculated for every gradient on the line, 
and the corresponding s is obtained from the charac- 
teristic curves of the 25-horse-power motor. In this way 
the time of the journey, excluding stops, is found for that 
particular motor. The currents taken at different parts 
of the line are then calculated. On the steepest ents 
the current is reduced by one-half by putting the motors 
in series instead of in parallel. Taking the maximum 
running current as the starting current, the initial accele- 
ration on the level is calculated. As the motors speed up, 
the current and the acceleration decrease until the accele- 
ration is nil and the current reaches a steady value. B 
plotting a curve, the time thus occupied is determined, 
and also the time lost at each stop. he whole time of 
the journey is then known. From this and the frequency 
of the service, the number of trains running at one time 
is easily found. The maximum demand on the era- 
ting station and on the feeders may be taken as the cur. 
rent required when half the trainsare starting, whilst the 
other half are running under average conditions. The 
average load is found by calculating the ampere-seconds 
consumed on each gradient and in each start, and divid- 
ing their sum bed the time of the Leasing This result 
multiplied by the number of trains gives the average load 
from which, along with the maximum demand, the power- 
station, the sub-stations, and the feeder system are de- 
signed. A discussion followed the reading of the paper, 
in which Messrs. J. M. Bell, B.Sc., J. M. Kennedy, W. 
A. Burton, F. E, Whittle, and W. H. Shortt, Studs, Inst. 
C.E., took part. 





188 


ENGINEERING. 





[ FEB. 6, 1903. 








THE SOAMES MOTOR CAR. 

On page 185 we give a perspective view of the) 
chassis of the Soames motor car, which is now being | 
exhibited at the Crystal Palace Automobile Exhibi- 
tion (a general account of which appears on another 
page) by the Langdon-Davies Motor Coateniing Limited, 
of 101, Southwark-street, S.E. .The engine does not 
appear in the engraving, as it is hidden by the front 
board. It does not, however, form the distinguishing 
feature of the arrangement, as it is of the ordinary type 
of vertical petrol engine with two cylinders, the water- 
jacket being cast solid with the cylinders in the usual 
way. The chief feature is the underframe, which is in 
two parts, as may be seen by the illustration. There 
is, in fact, a double underframe (as distinct from the 
body frame), the top part being composed of stout T 
bars, the side members being Pores 87 to the rear 
cross-bar by angled gusset-plates. These side frames, 
it will be seen, are bent inwards towards each other 
at the fore part in a manner now usual. This top part 
of the frame carries the car body, whilst on the 
bottom section is mounted the whole of the driving 
mechanism, excepting the cooler, which is mounted on 
the front board, and the top of which is just visible 
in our engraving, Between the two parts of the 
underframe springs are interposed as shown. It will 
be seen, therefore, that the passengers have an elastic 
connection between them and the frame carrying all 
the mechanism, including the engine. The vibration 
set up by these heavy parts, either through the work- 
ing of the engine or otherwise, is not communicated so 
directly to the body of the car, and therefore to its occu- 
pants. We have not had an opportnnity of testing this 
vehicle under way, but we are assured it rides as 
easily as a well-sprung horse-drawn carriage. 

This leads to another feature in the design—namely, 
to the adoption of solid india-rubber tyres. The com- 
fort of getting rid of one fruitful source of trouble, 
anxiety, and expense—the pneumatic tyre—will be 
appreciated by every motor-car driver. No doubt the 
solid tyre does not give the same easy traction as the 
pneumatic arrangement ; but it is worth noticing that 
the square, greatly thickened tread, which is now 
becoming so common with pneumatic tyres, detracts 
much from their. resilience, and therefore puts them 
more nearly on an equality with solid tyres in regard 
to the power needed to propel the vehicle. In the 
case of engine-driven motor cars, the amount of pro- 
pelling force needed is, however, of less importance 
than with vehicles worked by muscle, as with 
bicycles, or even horse-drawn carriages. 

t will be evident that with this arrangement of 
double frame with springs interposed, that for the 
control arrangements there must be flexible connec- 
tions between the actuating levers and _ brake 
mechanism. This feature is duly provided for by 
well-known devices. In the case of the reversing 
gear the designers have adopted the Bowden device of 
a wire enclosed ina flexible tube, so well known in con- 
nection with bicycle brakes. The wire has naturally 
to be a stout one, but to judge by the example shown 
at the Palace, the reversing can > done without any 
unusual expenditure of force. 

The change-speed gear, it will be seen, is arranged 
transversely to the frame. Four gears are provided 
so that the speed of the car can be varied between 
2 and 25 miles an hour. The very low speed naturally 
enables very steep hills to be ascended. The method 
of putting the gear wheels into operation is unusual. 
Keyways are cut both in the spurwheels and shafts, 
and by means of a lever (not shown) a key is slipped 
into place, so as to make the required wheel revolve 
with the shaft. Band brakes, as shown, are used on 
the driving wheels, but there is a special brake on the 
driving shaft, consisting’ of a coned disc which can be 
teaak bya pair of jaws, The drive from the change- 
speed gear to the axle is by a pair of chains placed 
side by side, as shown. The chains are of unusual 
size, being made so stout in order to give great dura- 
bility and freedom from accident through breaking, 





the designers being of opinion that weight distributed 
in this way is wisely bestowed. The cooler has a well- 
divided radiating surface, and has a cylindrical con- 
nection above, which is shown in the engraving. 
Natural circulation can be depended upon owing to 
the position of the cooler, and no fan or water-tank is 
needed. The connection to the cylinder water-jacket 
is by flexible pipe, the engine and cooler being carried 
on different spring systems. 

The above are the chief characteristic features of 
the mechanism of this car, which certainly appears 
designed to afford an easy and comfortable-running 
vehicle well designed for pleasure touring. 








THE LATE Mr. Henry Bates.—We regret to record 
the death, on the 1st inst., of Mr. Henry Bates, the 
managing director of Messrs. Hulse and Co., Limited, of 
Salford. Mr. Henry Bates commenced his apprentice- 


ship in the year 1857, in Tamerfors, Finland, and about 
four 
Josep 


years later started at the famous works of Messrs. 
Whitworth and Co., Manchester, where he 





He subsequently went to 


finished his apprenticeship. 


| DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 


(Specially compiled from Official Reports of London Metal and Scotch Pig-Ivron Warrant Markets.) 


NovEMBER. 


DECEMBER. 


JANUARY, 

















“ennoawsea7aigsesil 


NOVEMBER. 


(=a) 





IS 17 19 23 25 29 31 
DECEMAFR. 





5739 & 8 23 27 29 


JANUARY. 


_ In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and Il. in all 


other cases. 
70 lb. to 801b. The metal prices are 
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Messrs. Smith and Coventry, of Salford, and a few years 
later to Messrs. Sharp, Stewart, and Co.’s works, then 
in Manchester. He left this firm to commence business 
on his own account; but shortly afterwards—viz., in the 
latter part of 1872—he started with Messrs. Crossley 
Brothers, the celebrated gas-engine makers, with whom 
he remained for a few years, when he e the manager 
for the Breech-Action Manufacturin Company, in Bir- 
mingham. Some little time afterwards he joined the late 
Mr. W. W. Hulse as his chief assistant in his business as 
consulting engineer, and when this gentleman took over the 





The price of quicksilver is per bottle, the contents of which vary in weight from 
per ton. Heavy steel rails are to Middlesbrough quotations. 








Ordsall Works and the business of Messrs. Hulse and Co, 
in 1882, Mr. Bates went with him as his manager, an 

ever since then up to the present time has been intimately 
associated with the developments of the machine tools 
made by this firm. On the reconstruction of this firm 
into a private limited pay, 1898, Mr. Bates was 
—— managing director., He also held the position 
of consulting engineer and valuer to several of the largest 
and most important firms in this country. Mr. Bates 
was a member of the Tnstfution of Mechanical Engi- 
neers, the Iron and Steel Institute, and other associations, 
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TORSION AND TORSIONAL STRESSES IN 
PROPELLER SHAFTS. 


Mr. HERMANN FrAuM, engineer to Messrs. Blohm and 
Voss, of Hamburg, recently delivered a most valuable 
discourse on some exceedingly interesting and novel ex- 
periments, conducted by him in the shipbuilding yards 
of that firm. Fig. 1, page 180, shows the model and 
experimental room of Messrs. Blohm and Voss, whilst 
Fig. 2 shows an experiment being carried out in a shaft- 
tunnel. The work, which has been going on since 


Fig. 3. 
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from clear sea water to pureoils. The speeds momen- 
tarily attained during trial trips, have been determined 
by the Dutchman log method. Bodies are thrown into 
the water from the bow; and telescopic observations 
made from two points, as far apart on the ship as 
sible, of the moments when those bodies pass the 
ines of sight. Lastly, the natural vibrations of ship 
hulls are being studied with the aid of vertically sus- 
pended iodo. oF those ships. The most important 
and most extensive researches, however, concern the 
experimental investigation of the dynamic forces act- 
ing in revolving propeller shafts, with special regard to 
possible resonance effects. We translate this portion 
of Mr. Frahm’s discourse : 
For many years marine engineers have been troubled 


by mysterious fractures of propeller and tunnel shafts, 
occurring sometimes in perfectly calm seas; fractures 










































































which could not be explained by the supposition of 
Fig. 6. 
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Fig. 


5. 
| defective materials nor of floating obstacles against which 
the propeller blades might have struck. e fractures 


1899, throws light on certain points of extreme impor- 
tance to the naval architect and marine engineer, con- 
cerning which we were very much in need of further 
information. Before proceeding to his chief subject, 
Mr. Frahm touched briefly on the other investigations 
in which he is engaged. Measurements have been made, 
during the launching of ships, of the stresses arising 
in the most strained parts of the ship’s hull, such as 
deck-houses, with the object of obtaining some data 
regarding the stresses which may occur in very rough 
weather. The friction of propeller shafts in their | 
heel-post bearings have been ascertaiued for different | 
) and for various bushings of pock wood (lignum 

vite), white metal, and bronze with various lubricants, 
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occasionally displayed evidence of peculiar torsions, sug- 
gesting that enormous torsional stresses must have been 
at work. 

How could such stresses arise? It could not be directly 
from the couples produced by the steam pressure, for those 
forces rarely exceed their average value by more than a 
half. We were forced to ascribe the accidents chiefly to 
dynamical effects, so far, imperfectly understood. 

That there might be something of the nature of reso- 
nant vibrations in propeller shafts had been suggested 
more than once. But these suggestions did not amount 
to more than suppositions, and were not based on any 
positive data. 











With the object of obtaining such data Messrs. Blohm 
and Voss resolved, in November, 1899, to attack the pro- 
blem experimentally, and I was honoured with the task 
of conducting the experiments. Since the time mentioned 
such experiments have regularly been made at all trial 
runs. Before describing the arrangements adopted, I 
will briefly explain the nature of the problem. 

The distance between the power generator, and the pro- 
peller which absorbs that power, is, asa rule, very consider- 
able on board ship. The connecting-shaft should not, under 
these circumstances, be regarded as a x element, but 
rather as torsional spring, more or less elastic, according 
to its dimensions, which is kept under stress rs ge couple 
acting on the propeller. If we had to deal with a pri 
motor running under perfectly uniform conditions, suc 
as we have approximately in an electric motor or in a 
steam turbine, the whole system, including the propeller, 
would revolve uniformly, and the shaft would remain 
under a constant torsional stress, and would therefore 
undergo a constant torsion. 





Fie, 7. 


The case is different when the power unavoidably fluc- 
tuates as much as it does in marine engines with recipro- 
cating pistons. There must be fluctuations in the torsional 
stresses and correspondingly in the torsions, and further 
in the speeds, but the latter variations will by no means 
be proportional, though that is almost universally 
assumed, to the fluctuations in the turning moments 
which the piston pressures impresson the cranks. Owing 
to the mutual reactions between the couples and the 
masses of the engine and propeller which are connected 
by a shafting of a certain elasticity, those fluctuations 
will, on the contrary, assume values whose theoretical 

redetermination would be exceedingly difficult and 
aborious. 

_ As long as we had no clear knowledge of the fluctua- 
tions in the propeller resistance corresponding to speed 
variations, such predeterminations were paoe F ible 
moreover, especially for the critical s s about. which 
we shall have to speak. The experiments were under- 
taken with the object of investigating the variation of 
those propeller resistances and particularly of the tor- 
sional stresses in the shafts at different speeds. The 
following were the —- points in deciding upon the 
arrangements to be adopted. . 

The first task was the determination of the torsional 
stresses in the shafts, both as to their magnitude and 
variation. This could be done by measuring, point by 
point, for one complete revolution of the engine, the 
momentary torsions of the shaft in their absolute amounts; 
the torsional stresses could then be deduced. Further to 
utilise those data it was necessary to obtain simultaneous 
determinations of the fluctuations in the velocity of the 
= system, separately for the engine and for the pro- 
peller. 

The arrangement which is described in the followin 
lines was adopted as the most suitable, after long an 
tedious preliminary experiments. 

Two flanges are selected on the shaft in b renee well 
accessible and as far apart as possible. Specially pre- 
pared sheets of zinc foil, of paper thickness, are wrapped 
round the flanges and fixed to them. A fine platinum 
style, held by a lever, can be pressed against each of the 
zines. The pivot of each lever lies in the nut of a screw 
spindle which is fixed parallel to the shaft under examina- 
tion. An electric motor, whose can be well 3 
is mounted close to one of the flanges. The motor shaft 
bears two contact discs, exactly equal in construction, 


which synchronously make and break current in two inde- 
pendent circuits. 


ese circuits lead from the positive 
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main of the ship through rheostats to the contact breakers 
and the two platinum styles, and through these and the 
zine tapes to the other terminal. The zincs are chemi- 
cally coated with a black oxide, into which the platinum 
styles cut permanent lines, which at once stop as soon as 
the current is interrupted. 

The experiments are conducted as follow :—The engine 
is stopped when the high-pressure piston is high up. 
The positions of the two styles are carefully marked at 
the zero position of the shaft, when the shaft is supposed 
not to be under any torsional stress. The determination 
of this zero position caused at first a great deal of trouble, 
owing to the uncontrollable friction in the shaft bearings 
and in the stuffing-box of the heel post. The expedient 
finally resorted to was to make two determinations—the 
one after having turned the shaft, by the engine, in the 
one direction, the other, after motion in the opposite 
direction ; and to take the mean between the two marks. 
This method ought to give a correct zero value; the 
process is, moreover, repeated several times. 

The real tests are not commenced until the engine has 
for some time been running at the desired speed. The 
interrupter is then brought up to speed, and the two 
indicator circuits are closed. At a given signal, the 
observers at the two flanges bring the levers in con- 
tact with the zinc tapes, and begin to turn the screw 
spindles so that the styles advance in a direction parallel 
tothe shaft. At a,second signal the levers are taken off 
again. During the interval the styles draw spiral curves 
on the zinc tapes, which are broken up into a series of 
dashes by the current interruptions. 

These short lines, or rather their commencements, * 
give everything that we want. The dashes enable us, in 
the first instance, to plot the velocity curves for the 
planes of the two flanges. The distances between the 
commencements of two dashes accurately represent equal 
time spaces. To obtain velocity curves, we need there- 
fore only measure these distances as ordinates from an 
abscissa which represents time, and trace a curve through 
the ordinates. The scale can be deduced from the mean 
amplitude and the number of the shaft revolutions. It 
will be convenient to plot the curves for the two flanges 
above one another, and to start from the same origin on 
the time abscissa. 

In the second instance, the torsions, and from these 
again the torsional stresses, can be deduced in the follow- 
ing manner. The zinc tapes are so placed in juxta- 
position that the marks for zero torsion and highest level 
of the high-pressure piston are on the same vertical. 
The relative displacements of the dash commencements, 
which correspond to the same moments, then mark the 
torsion of the shaft length between the two flanges for 
that moment. These torsions can also be plotted graphi- 
cally, and acurve be determined for the fluctuations in the 
turning moments. 

From the mean amplitude of this curve, we can, more- 
over, calculate the mean turning moment, and the power 
transmitted to the propeller, when we take the arcs 
on the flange circumference as abscisse — provided 
that we know the modulus of elasticity (thrust) for the 
respective material. To exclude any arbitrary assump- 
tions on this point, Messrs. Blohm and Voss ordered 
three trial shafts from each of the three well-known 
firms of Friedrich Krupp,’ Bochumer Verein, and 
Gewerkschaft Witkowitz. ‘These shafts were examined in 
the Royal Mechanical Testing Station at Charlottenburg, 
and the modulus of elasticity for thrust determined by 
torsion tests. It resulted that the modulus of the respec- 
tive material varied to a surprisingly small degree ; the 
mean value is 828,000 kilogrammes per square centimetre. 
With the aid of this number the effective power, and, 
further, the ratio of the effective to the indicated power— 
i.e., the mechanical efficiency—has been determined for a 
number of marine engines. 

This is, so faras I am aware, the first time that the 
brake horse-power of engines, developing several thousand 
horse-power, has accurately been determined. The 
essence of the method may be characterised as the utilisa- 
tion of the shafting as a torsion ; opm me pe That 
principle limits the application of the method to marine 
engines with their long elastic shafts. The efficiencies 
resulting from the various experiments ranged between 
92 and 88 percent. for the different engines. Only in 
especial cases, and particularly for the critical speeds, of 
which I shall have to speak presently, lower efficiencies, 
down to 82 per cent., were observed. These determina- 
tions may be subject to an error which I estimate at 0.5 or 
1 per cent. 

Reverting to the experiments, I should like to empha- 
sise again that their main object was the exploration of 
the resonance effects. Those resonance vibrations will 
occur when the frequency of the fluctuations in the tan- 
gential pressure di m mes equal, or approximately 
so, to the natural vibration frequency of the shaft. This 
number of the natural vibrations of the shaft can be calcu- 
lated with the aid of the formula 


fe = », /a Jo (Ji sd Js), 
PF T lJ, Js 


where J, and J, are the moments of inertia of the revolv- 
ing masses of the engine, and of the propeller respectively, 
Jo is the polar moment of inertia of the shaft section, 
2 the length of the shaft, and G the modulus of elasticity 
for thrust. ~ : 
The frequency of the fluctuations in the tangential 
pressure is a multiple of the number of revolutions of the 


3 3 &c. When we 


engine for that moment—i.c., ? i 
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. It is not advisable to make use of the ends of the 
dashes for the measurements ; for owing to the sparking 
at the interruption of the currents, the ends of the lines 


are somewhat indistinct. 








speak simply of fluctuations, we really mean the harmonic 
sinusoidal curves, into which even the most irregular 
tangential pressure —— may be resolved by Fourier’s 
theorem. We will call those curves principal harmonic 
curves of the I., II., III., &c., order, according as 
they have the same, double or treble the frequency of 
the shaft speed. We will further introduce the term 
critical number of engine revolutions of the I., II., IIT. 
order, according as the shaft vibrations are produced by 
the principal harmonic curves of the I., II., III. order. 

An example will further explain this. The vibration 
frequency of the shaft of the Besoeki, a single-propeller 
steamer, was calculated at 252. The critical speeds would 
then be 


I. order = ca = 22 

II. order = ~_ = 126; 
III. order = = = 84; 
IV. order = = = 63; 


and so on. 

Of these critical speeds, only those of the IIT. and IV. 
orders lie within the mesa Tne’ possible range. 

We have succeeded, during the trial runs of this 
steamer Besoeki in conducting the experiments above 
described at almost exactly the critical speed of the III. 
order—namely, at 83 revolutions. The lower curve of Fig. 3 
represents, on a magnified scale, the shaft torsions and 
also the torsion moments impressed on the propeller. The 
curve Z will presently be referred to. The upper diagram 
shows in the curves a and } the shaft speeds in the two 
flange planes. We recognise at once that a maximum in 
the front flange corresponds exactly to a minimum in 
the rear flange. 

From these curves for the two flange planes the speeds 
for any shaft section may be found by interpolation. In 
this way the dotted curves of Fig. 3 (upper diagram) 
have been obtained, representing respectively the speeds 
for the middle engine section and the propeller section. A 
— curve has further been dotted for the indifferent 
shaft section—that is, the shaft section which does not 

rticipate in the vibrations. If the shaft were perfectly 

omogeneous, this indifferent section would coincide 
with the mass centre of the propeller mass and of the 
revolving mass of the engine. As the diameter of the 
shaft is never the same throughout, however, this section 
must be deduced by calculation in such a way that the 
mass of the front portion of the shaft, together with the 
engine mass in motion, have the same natural vibration 
— as the rear-shaft portion together with the pro- 

er. 

P We see at the first glance from the amplitudes of the 
curves that the whole system is in violent vibrations 
which escape the eye of the observer, and which can only 
be rendered visible with the aid of the instantaneous 
effects of electric currents. The powerful character of 
these fluctuations is best illustrated by the torsion dia- 
gram, which shows that the shaft is, during one revolu- 
tion, exposed to stresses which attain three times their 
average magnitude, and that these stresses pass through 
zero into negative values. That signifies that the engine 
is at times dragged on by the propeller, and that the 
shaft must be strained far Rocca the admissible degree. 
Such stresses may well lead to fractures if continued for 
long periods. 
In how far these vibrations are connected with certain 
particular speeds is not at once apparent. The experi- 
ments and theoretical considerations clear this point up 
as well, however. In Fig. 4 we see the torsional moments 
for different speeds, rising from 77 revolutions to the 
critical speed of the III. order, which is 83 in this casé, 
and beyond that to 89 revolutions. These curves were 
obtained on the single-propeller steamer Radames. The 
am demonstrates that there is no well-pronounced 





di 
critical speed. The vibrations assume a dangerous char- 
acter already when we approach the critical speed, both 
on coming up to it and on exceeding it. 

The chief lesson which we may derive from this is, that 
the shafts should, in new installations, be so dimensioned 
that the critical speed differs by at least 10 revolutions 
from the normal speed. 

The dotted Z-curve of torsional fluctuations (Fig. 3) is 
also of interest. It is deduced from theoretical conside- 
rations, and agrees, it will be noticed, both in amplitude 
and phase, fairly well with the experimental curve. 
These deductions, it may be added, are rather laborious, 
and require familiarity with the theory of forced vibra- 
tions. 

Before these latter calculations could be made, it was 
further necessary to: determine, as has been pointed out 
above, the law of the change of the propeller resistance 
with speed fluctuations. These preguller resistances were 
indirectly deduced from the experimental torsion and 
speed curves on the D’Alembert principle for a series of 


age It results from this research that those pro- | 
pell 





er resistances do not vary with the square of the 
speed, but rather with the 3.8th power. 

It was further ascertained that additions of from 20 to | 
35 per cent. had to be made in all cases to the calculated | 
moments of inertia of the propeller, in order to allow for | 
the water which the — propeller blades carry with | 
them. This eg theoretical calculation proceeds mainly | 
on the following lines. The first step is to submit the | 
tangential — diagram which has been obtained | 
under consideration of the acceleration of the reciprocat- | 
ing masses to harmonic analysis. Each, of the resulting | 
eng curves, which represent harmonically variable 
orces, is then examined with regard to the conditions of 
motion of the shaft, especially the relative torsions of the | 


, 


two end sections, the constant damping effect of the pro- 
peller — allowed for as just explained. Computation 
of the resulting single conditions of motion then yields 
the real law of motion for the shaft—that is, in our case, 
the Z-curve of Fig. 3. 

In its principal features this theoretical analysis agrees 
with the method pepposed by Professor Lorenz, of Gét- 
tingen, in his notable work, ‘‘Dynamik der Kurbel- 
getriebe” (‘‘Dynamics of Crank Gearings”). That 
method makes no allowance, however, for the damping 
effect exercised by the propeller, which I have intro- 
duced, and which is of particularly great influence when 
we approach critical speeds. 

Before proceeding to demonstrate, with the aid of a 
special model, how the experiments are really made, I 
will describe two auxiliary apparatus which I have found 
very useful in these investigations. 

The first of these instruments, illustrated in Fig. 5, allows 
us directly to ascertain the critical speed of an engine 
while in motion. The apparatus does practically for the 
speed fluctuations of revolving shafts what Schlick’s pallo- 
graph accomplishes for the vibrating hulls of ships. The 
principle is that the revolving shaft drives, by means of a 
cord, a small pulley revolving in front of a uniformly mov- 
ing mass, and the speed fluctuations are recorded on a 
travelling band of paper. The engine is run at slowly- 
increasing —— and the apparatus is made to register 
the torsional fluctuations as the «ge is being raised. 
The number of revolutions at which the largest fluctua- 
tions are recorded will be the critical speed. 

I have several times succeeded in this way in checking 
the critical speeds which theory indicated, and _ the agree- 
ment has always been most satisfactory. Fig. 6, for 
instance, niente the diagrams obtained with the aid 
of this instrument on the Besoeki. 

The distance speed-indicator, or tele-tachometer, illlus- 
trated in Fig. 7, is the other instrument. I had tocon- 
struct an apparatus of this kind,.since the ordinary tacho- 
meters, which are limited as to location, did not prove 
convenient for taking direct readings. The new instru- 
ment is particularly interesting because it is based on a 
utilisation of the very resonance effects whose injurious 
action on propeller shafts have caused these investigations. 
Fig. 2 shows, by the side of the scale marking the number 
of revolutions, a vertical row of little white squares, well 
visible in the real instrument on a dark background. 
These squares are the ends of a series of vibrating steel 
reeds of different pitch, mounted on an electrically fixed 
shaft. The shaft is electromagnetically made to oscillate 
by the — of a small dynamo driven by the 
engine itself. The oscillations are communicated to all 
the reeds; but only those reeds whose natural vibration 
periods agree with the period of the alternating current 
at that particular moment, will be thrown into visible 
oscillations. The view (Fig. 2) shows that the engine, , 
which was a long way off, was at that moment running at 
82 revolutions ; the reeds tuned to the vibrations ranging 
from 79 to 83 are all somewhat active. The little alter- 
nating-current dynamois of the induction type, and bears 
neither brushes nor slip-rings. This tachometer ap- 
— to ‘be well suited both for scientific and practical 
work. 

In concluding, I wish to express my indebtedness to 
my fellow workers, especially to Mr. Dauner, who has 
rendered me_ valuable assistance, particularly in the 
graphical work, and to Mr. Liidders, chief of the electrical 
department of his firm, who constructed the electric appa- 
ratus. 








MontrEAL.—The Customs duties collected at Montreal 
last year amounted to 10,974,450 dols., as compared with 
9,465,000 in 1901. The Customs revenue of the port has 
doubled during the last seven years. 





SHIPBUILDING IN FOREIGN CoUuNTRIES IN 1902.—Lloyd’s 
Registry of Shipping report that last year there were 
built abroad 487 steamers of 747,945 tons, and 469 sailing 
vessels of 327,252 tons, in addition to 80 war vessels of 
191,166 tons displacement. Among foreign countries the 
three leading places are held by the United States of 
America (379,000 tons), Germany (214,000 tons), and 
France (192,000 tons). Of the mercantile tonnage re- 
— from the United States, a considerable proportion 

oes not affect the general commerce of the world, being 
intended for service on the Great Lakes. As showing 
the size of vessels employed in that trade, it may be men- 
tioned that sixteen steamers have been built for it during 
1902 of upwards of 4000 tons each, while seventeen others 
range between 3000 and 4000 tons. On the coast twelve 
steamers of over 4000 tons each, besides three steel and 
six wooden sailing vessels of over 2000 tons each, have 
been launched. he largest steamers included in the 
returns are the Finland and Kroonland of 12,760 tons 
each, which have been built at Philadelphia under the 
survey of Lloyd’s ister. At Quincy, Mass., 
has been launched the largest sailing vessel yet con- 
structed—viz., the steel seven-masted schooner Thomas 
W. Lawson, of 5281 tons. Germany has launched 
four steamers exceeding 8000 tons each, the largest of 
which is the Kaiser Wilhelm IT. of 20,000 tons, built at 
Stettin. Three steel sailing vessels exceeding 3000 tons 
each are included in the output of Germany during the 
year, the largest being the five-masted ship Preussen, 
5081 tons, built at Geestemiinde, under the survey of 
Lloyd’s Register. In France, although the construction 
of large steel sailing vessels seems now to be declining, 
54 such vessels, of 2000 tons and upwards, have been 
launched during the year under review. The largest of 
these are about 3200 tons each, eight of this tonnage 
having been built. The steam tonnage launched in 
France during 1902 is rather less than in 1901 ; but there 
are now 77, tons under construction, as com 
with 59,000 tons a year ago. 
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INDUSTRIAL NOTES. 


Tne Fourth Quarterly Report of the General Fede- 
ration of Trade Unions shows that the income for the 
quarter was 7539/. 19s. 5d.; the expenditure, 5082/. 
lls. 4d.; balance to the good, 2457/. 8s. ld. The total 
reserve fund has now reached 74,665/. 14s. 8d. Of this 
amount 40,000/. is invested with the Leicester Corpo- 
ration, 10,000/. with the Oldham Corporation, and 
5000/. with the Batley Corporation. In addition to 
which there was nearly 20,000/. on deposit account at 
the bank, besides current account and cash in hand. 
So far.the funds have not been used, as was feared, 
for the promotion of strikes. The largest contributors 
to the funds are the Amalgamated Engineers, 1871/. 
lls. 6d.; Boot and Shoe Operatives, 615/. Os. 6d.; Card 
and Blowing-Room Hands, 524/. 7s.; Gas-Workers and 
General Labourers, 484/. 13s.; Operative Cotton Spin- 
ners, 415/. 78.; the Tailors, 323/. 6s. 6d.; Ironfounders, 
3901. 7s.; National Union of Labour, 238/. 10s.; Lon- 
don Society of Compositors, 213/. 19s.; Plasterers, 
226l. 2s.; Shipwrights, 206/. 5s.; the other contributors 
were all under 200/. The chief recipients of strike 
pay were: The North Wales Quarrymen, 1225/., be- 
ec the voluntary funds subscribed ; Midland Coun- 
ties Federation, 839/. 12s. 6d.; Card-Room Operatives, 
599/. 13s. 4d.; Gas-Workers, 480/.; Amalgamated En- 
gineers, 450/. 1s. 4d.; Cotton-Spinners, 363/. 10s.; 
Dock Labourers, 2911. 18s. 9d.; Ironfounders, 158/. 
18s. 4d.; Hatters, 101/. 5s.; the other recipients were 
all under 1002. The Penrhyn Quarrymen took a large 

roportion of the whole—over one-fourth. The la- 

urers’ unions came next with another fourth. The 

more skilled trades took only a moderate share of the 
benefits, but largely subscribed. 

The principal subject dealt with in the report is 
‘‘Taff Valeism and its Remedy.” It recounts what 
has been done by the three chief representative labour 
committees as regards the drafting of a Bill, and the 
calling of a national conference on the subject. It is 
proposed that the conference shall oe all sections 
—Socialists, Fabians, Independent Labour Party, &c., 
as well as trade unions, trade councils, and labour unions 
and federations all over the kingdom. The stated 
object is to secure ‘‘a united labour movement” for 
the purpose of undoing the effects of the recent 
decisions in the Law Courts. The value of such a 
mcvement will consist in its prudence even more than 
in its numerical strength. The more recent trial of 
the Denaby Main miners, the report thinks, over- 
shadows even the Taff Vale case, as the decision, in 
the opinion of the federation, ‘breaks the Trade 
Union Act, 1871.” Be that as it may, the two cases 
taken together suffice to cause anxiety to the trade 
unions, and to the three representative bodies by whom 
the conference is called. The report refers to the 
negotiations which had the effect of settling the 
dispute in the lock trades in the Midlands, in the 
tinplate trade at Llanelly, and other disputes in South 
Wales and Lancashire. It deplores the continuance 
of the dispute at the Penrhyn quarries, and advises 
the men to seek work elsewhere. In one sentence in 
the report it complains that ‘‘ nothing will be done by 
the present Government to compel Penrhyn to alter 
his policy.” Would it be done by any government or 
party? There is a certain power given by the Con- 
ciliation Act, but it has never been exercised. Would 
the men relish compulsion in such a case? Would 
the Denaby Main miners have submitted to it without 
a strong protest? They set at nought the decision of 
the Courts and of their own union. 





The appeal against the injunction in respect of the 
Yorkshire Miners’ Association was concluded in the 
Court of Appeal on Friday in last week. The appeal 
was dismissed with costs. The point raised that the 
trustees should not be added as defendants in the case 
was over-ruled, and the Court refused to exempt them 
from: costs. The Court regarded the trustees as 
necessary to the action, they being the custodians of 
the funds. But Lord Justice Vaughan Williams said 
that there was nothing to prevent the Court from 
safeguarding the trustees if proceedings were taken 
against them as to the past, by allowing them to raise 
such objectionsasa defence as they thought proper. The 
Court thought that they were necessary to the action 
as defendants in the case for an injunction. But they 
are even more necessary if the colliery company should 
sue for damages. The proceedings hitherto have 
related solely to the injunction against the union as 
regards paying strike allowance. The injunction was 
granted. A stay of execution was agreed to pend- 
ing an appeal. The appeal has been dismissed. The 
injunction stands g against the union. Strike-pay 
cannot be continued by the Miners’ Association. 
There remains, however, the question of damages 
for breach of contract, if the company think fit to 
proceed. Such a procedure would be on the lines of 
the Taff Vale case. But so far this aspect of the case 
remains unraised. The Court has decided that there 
was a breach of contract. A continuance of support 
by the union to the men guilty of such te igre 
illegal. The illegality of the payments made by the 





union is ey declared. If that be so, the 
contention would be that the money ought to be re- 
placed. How, and by whom? The officials could not 
replace it if required, nor could the trustees. Only 
a Pee’ levy of the men could repay the amount 
disbursed. 

In the Denaby Main miners’ case the question of 
icketing did not arise. The main allegation was 
reach of contract. The action to restrain the union 
from continuing to pay strike-pay by an injunction 
was brought by a member of the union, he being the 
plaintiff, and the union the defendant, in the action. The 
Court has full power to join in any action any person 
or persons, either as plaintiff or defendant, not in the 
pleadings. This is specially provided for in the Rules 
of Court pertaining to County Courts, the Superior 
Courts, of course, having such powers. nse- 
quently there was nothing novel in the decision to 
add the trustees as defendants. The Court de- 
cided that the action by Howden as plaintiff did 
not come within Sub-section 3 of Section 4 of the 
Act. It was decided that while the trustees may 
have been the proper parties to intervene, any mem- 
ber could intervene if the trustees failed to do so. 
The Court further decided that the question at 
issue was not a mere matter of administration, but 
an alteration of the constitution of the union. The 
presiding judge pointed out that the rule relied upon 
did not sanction the payment of strike allowance. 
The strike commenced in direct contravention of the 
rules of the association. The local men repudiated the 
relation of masters and servants, and incurred the 
liability. The union in allowing strike-pay accepted, 
in law, the responsibility. The illegality of their 
action seems to be obvious. An injunction in such a 
case is no new thing; it was granted against the Iron- 
Moulders of Scotland a long time ago. The law as 
now defined imposes duties upon the executive and 
all other officers to see that the rules are carried out, 
even at the risk of withholding strike-pay if occasion 
requires. 





That which is called ‘‘ Taff Valeism” in the report 
of the National Federation of Trade Unions seems to 
be aceepted by the Courts of America, and now of 
Australia, asa sound doctrine in law. Injunctions have 
been granted in the United States on the lines of Mr. 
Justice Farwell’s judgment in the Taff Vale case since 


it was originally delivered. Now it is reported that: 


great perturbation has been caused in labour circles by 
an extension of that doctrine to Australia by the 
Supreme Court of New South Wales. By the judg- 
ment delivered in Sydney by Mr. Justice Walker, the 
Australian Workers’ Union was rendered liable for 
having established a camp near Warrand Station, ad- 
jacent to Coonable, for the pu of preventing 
William Keogh, a leading pastoralist, from obtaining 
shearers except at the union rates, he then being at 
issue with his employés as to rates of wages. In 
giving his decision the judge declared that if the men 
of the union committed illegal acts ‘‘ for the benefit of 
the union, the union itself was liable to anyone who 
suffered by their acts, being acts of persons who for 
that purpose were, in law, agents or servants of the 
union.” That decision practically covers the Taff 
Vale case as to picketing, and the more recent case of 
the Denaby miners, where the men were supported by 
the funds of the union. The Australian Workers’ 
Union has given notice of appeal; but it is said that 
public opinion is favourable to the decision given, and 
of making it applicable alike to associations of em- 
a Spe as well as workmen. In New South Wales 

th parties are required by the Industrial Arbitration 
Act to be incorporated for the pu s contemplated ; 
and it is felt that the funds should be rendered amen- 
able to processes at law. It will be seen that the case 
is a little different, for in New South Wales incorpora- 
tion is compulsory, and therefore the entity of the 
unions is recogni But the men do not appear to 
like the judgment. 





The iron trade in the Wolverhampton district has 
improved. Marked-bar firms, while still busy on con- 
tracts for the Admiralty, have booked some substantial 
orders from regular customers, both for bars and best 
hoop-iron at standard rates. There have also been 
numerous inquiries for future supplies. Better busi- 
ness is also reported in unmarked iron, but it is said 
that competition—home, not foreign—has cut down 
prices to such a low level that the margin of profit is 
inconsiderable. For common qualities still lower rates 
have to be accepted. Boiler plates and tank iron have 
been in good request ; tube-iron fairly so. Galvanised 
corrugated roofing sheets have been in better inquiry 
by shipping agents, but keen competition keeps the 
rates low. The steel trade is fairly active, prices 
generally being firm. There is no material change in 
the engineering and allied industries, but all branches 
are not equally active. Some are busier than 
others, but there are no signs of actual depression, 
except in, perhaps, one or two sections. In the hard- 
ware industries the major portion continues to be fairly 
or moderately employed. Very few complain of bad 


trade, though most think that it might be better. It 
seems probable now that a revival is near at hand, as 
greater activity is anticipated in various parts of South 
Africa. 





In the Birmingham district the pig-iron trade has 
been firmer, and makers are indisposed to accept orders 
of any bulk except at an advance. Marked bars are in 
active demand at full standard rates, and there is better 
inquiry for better qualities of unmarked iron. The gal- 
vanised sheet trade is busy, but the keen competition 
of South Wales and Lancashire makers keeps prices 
down. Great activity is reported in the rolling- 
stock branches. There is a brisk demand for steel 
of all descriptions. In the engineering and allied 
trades there is little change. The same may be said 
of all the other iron, steel, and metal-using branches. 
Actual badness in trade is not seriously complained 
of in any branch of importance ; ‘‘dull” or ‘“‘ quiet” 
are the worst descriptive terms used. 





The position of the engineering trades in Lancashire 
is not much changed on the whole, the outlook not 
prem, § ogre as altogether satisfactory. Locomo- 
tive builders are getting fairly full of work for the 
entire present year, and there is general activity in 
all sections of electrical engineering. Some special 
machine-tool makers are also securing a fair quantity 
of orders. Other than these, most branches are in a 
condition of comparative quietude as regards new 
work coming forward. Boilermakers are becoming 

uiet, and there is no stir in the moulding branches, 
tt is satisfactory to find that the textile-machine- 
making sections can report a little improvement, but 
scarcely sufficient to give hopes of any speedy spurt 
of activity. There is a lack of animation, as though 
the various branches of industry were in a state of 
suspense, but not of expectation. This also has been 
the case in the iron trades—business slow and quiet. 
More inquiry for pig iron, but at low prices. A slight 
improvement is reported in the finished branches, but 
the steel trade has been slack. However, the year is 
young as yet for any great influx of work. 





The position of the shipbuilding and engineerin 
branches on the North-East Coast has so far improv 
that it is probable that a strike will be averted. The 
proposed reduction in wages, which was to have taken 
effect on and from the 2nd inst., has been postponed 
until the 9th to allow of further negotiations. 

The situation on the Clyde has similarly improved. 
There the reduction in wages was to have commenced 
as from the 2nd inst., but it has been postponed to the 
15th inst. to allow the workmen involved to vote 
upon the question at issue. The mere fact of post- 
— in order to carry on negotiations shows a 

esire to avert a stoppage of work, and to settle the 
matters in dispute by peaceful means.. 


The strike in Holland has developed and extended 
to such an extent that serious consequences are antici- 
pated. In the first instance the dispute affected only 
a section of the ‘‘dockers” engaged by ship-freighters. 
The railwaymen and others threatened to strike in 
sympathy if terms were not arranged. No settle- 
ment having been arrived at, the railway and tram- 
waymen throughout the country, to the number of 
about 17,000 men, engaged in both passenger and goods 
traffic, resolved to come out. They refused to run the 
wagons or handle the goods traffic for ship-freighters 
whose men were on strike. It seems that the strike 
is mainly concentrated upon the State Railway system, 
traffic on which is nearly suspended ; but on the Dutch 
Railway Company’s lines traffic continued, though with 
considerable delay. It appears that the men engaged 
in connection with the mail steamer traffic at Flushing 
refused to put to sea with passengers who had come . 
by the State railway. There also, it is reported, that 
the men employed at the Municipal Gas Works re- 
fused to assist in shunting the coal-wagons consigned 
to the works. The consternation was such towards 
the end of last week that troops of infantry and cavalry 
were despatched to the localities involved, but were 
unable to proceed by rail, and had to march. An- 
other section of the  railway-workers—the signal- 
men—also joined in the strike. This system of 
sympathetic strikes is thought by some to be a great 
reserve power, but in reality such strikes are senseless 
and wasteful in energy and resources. A wise general 
would not seek to extend his line of attack or defence 
if he could avoid it ; and labour leaders, were they 
prudent, would not at once cut off the supplies and 
increase the number of persons to be supported in a 
labour dispute. 





The labour disputes in Spain seem to have had a new 
development. Barcelona has acquired an unenviable 
notoriety by reason of violence and intimidation, hasty 
action, and then collapse. The scene has now changed 
to Reuss, where some 10,000 men are out, the order 
being for a general strike. Many cases of intimida- 
tion are alleged to have taken place, but the troops 





were confined to barracks to avert collisions with the 
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strikers, unless the rioting and violence were such as 
to render their presence absolutely necessary. It ap- 
pears that there are three converging causes for these 
outbreaks in Spain: low wages and long hours of 
work ; scarcity of work and provisions ; and political 
discontent. The latter tends to provoke industrial 
troubles, but the politicians keep out of sight as far as 
possible. 


A case regarded as of some importance to coalminers 
came before the Court of Appeal last week. The 
laintiffs in the case were coal-hewers employed at the 
Bertha pit, in Cumberland, who paid 6d. per man per 
fortnight for the purpose of paying the checkweigh- 
man under the 1 Mines Regulation Act. The 
defendant was the treasurer of the checkweighers’ 
fund, and alse the treasurer of the union. He paid 
the checkweighers’ salary of 100/., but there was a 
surplus of 37/. 9s. 8d., and this he, the treasurer, dis- 
bursed, as was held, improperly, for he returned 4s. 
per man to those in the union and ignored those not 
in the union, who had equally contributed to the fund. 
The County Court upheld that view; the treasurer 
thereupon appealed. The appeal was dismissed with 
costs. Leave to appeal against this decision was re- 
fused. The treasurer had not acted dishonestly, but 
he treated the balance as money belonging to the 
union, whereas it belonged to all who contributed, 
whether union men or not. The union will have 


to ey: 

he negotiations for the purpose of formulating a 
new wage agreement in the South Wales and Mon- 
mouthshire coalfields, in lieu of the old sliding-scale 
arrangement, seems to be in a fair way towards a suc- 
consfal solution of the difficulties. The questions of a 
minimum wage and of small coal have been practically 
arranged, and at the last conference two sub-committees 
were appointed to investigate and report, and to draft 
clauses on points still in dispute. These sub-committees 
consist of five on each side. There remains the question 
of appointing an independent person to fix the selling 
— of coal to the workmen for domestic purposes. 

t appears that some of the coalowners are dissatisfied, 

but their action is not considered to be of sufficient 
importance to result in any secession. 

or laying the pits idle at Wingate Colliery, 
Durham, on the occasion of a fatal accident to a 
comrade, the employers have issued 530 summonses 
for damages against the men. 

Miners’ wages in Warwickshire are 50 per cent. 
above the rates of 1888, but the agent of the union 
says that the present wages are not sufficient for the 
work done and the risks involved. He further states 
that the rates of wages do not much affect the price 
of coal to the consumer, and very little the profits of 
the coalowner. 





The plasterers out on strike at Bradford are receiv- 
ing 20s. per week—1l5s. from the union, and 5s. from 
the General Federation. The men are averse to arbi- 
tration, because of the results in connection with the 
carpenters and joiners and masons last year. 





It is stated that some fifty ‘labour candidates ” 
will be put forward and nominated at the next General 
Election, and that each of those returned will be paid 
at the rate of 200/. a year. The funds available are 
said ‘to amount to 50,000/. for those purposes alone. 
Labour leaders propose, but the constituencies dispose 
in this connection. The latter alone have the power 
to decide. 








SUBMARINE TELEGRAPH ENTERPRISE. 

CoMMENCING with January, 1903, the Eastern Tele- 
graph Company, Limited, has reduced its tariffs from 
Great Britain and Europe to South and East Africa 
and Mauritius, and vice versd, from 3s. to 2s. 6d. per 
word. This reduction was made pursuant -to agree- 
ments entered into with the Governments of Great 
Britain, the Cape Colony, and Natal. The revenue of 
the company for the six months ending September 30 
last year was 582,830/. ; the ordinary expenses of the 
half-year were 156,888/., and the expenditure for the 
repair and renewal of cables was 69,185/. After meet- 
ing sundry other charges, there remained a. total 
available balance of 343,547/. ; and after providing for 
interest on debenture and preference stocks, paying 
two quarterly interim dividerds of 1} per cent. each 
upon the ordinary stock, carrying 10,000/. to the main- 
tenance ships’ reserve fund, and 145,000/. to the 
general reserve fund, there was still left a balance 
of 22,383/. to be carried to the credit of 1902-3. 
The revenue for the first six months included 22,473/. 
received for dividends upon the company’s invest- 
ments in other telegraph companies, At the close of 
September, 1902, the company had formed reserves to 
the amount of 1,460,736/., the principal being the 
general reserve, 958,424/., and the maintenance ships’ 
reserve, 200,626/. This latter fund was charged during 
the past six months with 10,000/. for the cost of new 
boilers, &c., supplied to the company’s steamer Mirror. 
In the course of the six months ending September 30, 





1902, the general reserve was also charged with 
100,000/. in reduction of the cost of new cables. The 
value of the spare cable and other stores in hand at 
the close of September, 1902, was estimated at 
260,804/. The company reports a loan of 845,000/. 
from the Eastern and South African Telegraph Com- 
pany, Limited. 

As we have already stated, the expense attending 
the repair and renewal of cables for the half-year 
ending September 30, 1902, was 69,185/.; but it may 
be well to enter into a few further particulars 
upon the subject. During the period in question 
the omarery had six repairing steamers at work 
—viz., the Chiltern, the Electra, the Mirror, the 
Amber, the John Pender, and the Duplex. The 
expenses of the Chiltern were 9763/.; those of 
the Electra, 9923/.; those of the Mirror, 17,443J. ; 
those of the Amber, 10,888/.; those of the John 
Pender, 17,454/., and those of the Duplex, 8700/.; 
making a total of 74,171/., increased to 107,692/. 
by the value of the cable used, and sundry expenses 
at stations, and other charges in connection with 
repairs. On the other hand, the 107,692/. was reduced 
to 69,1852. by amounts charged to other companies for 
the call of ships for cable-repair purposes, and for the 
hire of ships for repair and laying cables. The Chil- 
tern was engaged on repairs to the Perim and Aden 
No, 2, and the Suez and Aden No. 3 cables; she also 
repaired the Mozambique and Lourengo Marques cable 
for the Eastern and South African Telegraph Company, 
and the Suakim and Jeddah cable for the Turkish 
Government. The Electra was engaged on repairs to 
the Vigo and Gibraltar cable, the Lisbon and Gib- 
raltar Nos. 1 and 2 cables, the Porthcurnow and Lisbon 
Nos. 1 and 2 cables, the Gibraltar and Malta No. 1 
cable, the Bona and Malta No. 1 cable, and the Villa 
Real and Cadiz cable. She further repaired the 
Emden and Vigo cable for the German Submarine 
Telegraph Company. The Mirror was engaged on 
the Malta and Alexandria No. 1 cable, and the 
Lisbon and Gibraltar No. 1 cable; she was also in 
dock a considerable time at Hartlepool, undergoing a 
eneral overhaul, being fitted with new boilers, &c. 
The Amber was engaged on repairs to the St. Helena 
and Cape Town cable; she also repaired the Mossa- 
médes and Cape Town and Robben Island cables for 
the Eastern and South African Telegraph Company, 
and the Katonon and St. Thomé, the St. Thomé and 
Gaboon, and the Dakar and Conakry cables for the 
West African Telegraph Company, Limited. The 
John Pender was engaged-on repairs to the Malta and 
Alexandria Nos. 1 and 2 cables, and the Bona and 
Malta No. 1 cable; she further repaired the Madeira 
and St. Vincent No. 2 cable for the Western Telegraph 
Company, Limited, and was also occupied by an expe- 
dition for laying new cables and diverting existing 
cables on the West Coast of Africa for the African 
Direct and West African Telegraph Companies. The 
Duplex, which was hired from the Eastern and 
South African Telegraph Company, Limited, was en- 
saged in repairs to the Porthcurnow and Lisbon 

os. 1 and 2 cables; she also lay some time in har- 
bour at Plymouth. In connection with the forma- 
tion of reserves to the amount of 1,460,736/., as we 
have already indicated, the total may seem consider- 
able and imposing, and so, nodoubt it is; but we 
question, after all, whether it is sufficient, as the com- 
pany has a debenture indebtedness of 1,736,225/., to 
say nothing of a loan of 845,000/. from the Eastern 
and South African Telegraph Company, Limited, and 
its future is entirely dependent upon the continuance, 
of course, of submarine telegraphic business. 

The cost of the cables, land lines, stations, ships, and 
investments in other companies, &c., amounted at the 
close of September, 1902, to 7,439,183/., while a further 
expenditure of 851,646/. had been made at the same 
date on account of new cables. Spare cable and other 
stores stood in the books at the close of last year at 
260,804/. In observing that the reserve fund is none too 
large, and is even, perhaps, scarcely large enough, we 
do not wish in any way to reflect upon the general man- 
agement of the company, which appears to have been 
very good, a large portion of its submarine network 
having undoubtedly been built up out of profits ; so 
that in a period of increased competition the adminis- 
tration has been enabled, without much difficulty, to 
make substantial reductions in its tariffs. 

The Direct United States Cable Company, Limited, 
is a much less ambitious undertaking than the Eastern 
Telegraph Company, Limited; but it is worked on 
substantially the same lines. A large reserve fund 
has been built up out of revenue, and various new 
works, valued at 314,125/., which might legitimately 
have been charged to capital, have been provided for 
out of the reserve accumulations. In the six months 
ending December 31, 1902, the directors further 
increased the reserve fund by 10,000/., while the 
interest accruing on reserve-fund investments was 
added to the fund, which was increased accordingly 
during the past half-year from 460,384/. to 478,861/. 
The Direct United States has not been a particularly 
successful undertaking, the dividends which its pro- 
prietors are receiving being only at the rate of 3/. 5s. 





per cent. per annum. Still, it appears to be well and 
carefully managed ; and as it has no debenture debt, 
its reserve fond of 478,861/. appreciably increases the 
security of the 1,214,200/. which it has raised by shares. 








THE PHYSICAL SOCIETY. 

At the proceedings of the meeting held on January 23, 
1903, Professor S. P. Thompson, President, in the chair, 
a paper, ‘‘On an Oscillating Table for Determining 
Moments of Inertia,” was read by Mr. W. H. Derriman. 
The apparatus consists of a circular wooden table which 
can be suspended from a wire by means of brass supports. 
A pointer is attached to the centre of the bottom of the 
table, and immediately below is another fixed pointer. 
In the top of the table a circular groove is cut, in which 
pieces of lead can slide. These pieces of lead form 
together half of a circular ring of rectangular cross sec- 
tion. The body, the moment of inertia of which is re- 
quired, is placed in position on the table, and the lead 
weights moved until the two pointers are opposite to one 
another. The table therefore always oscillates about the 
same axis, and since the lead weights are at a fixed dis- 
tance from this axis, the moment of inertia of the table 
remains constant. The apparatus can be employed for 
determining the moment of inertia of a body about 
any axis, and is useful for proving the law that the 
moment of inertia of a body about any axis is equal 
to its moment of inertia about a parallel axis through 
its centre of gravity together with the moment of 
inertia of the whole mass, collected at its centre of 
gravity, about the given axis. An experimental verifica- 
tion of this law is given in the paper, the values of d? 
being plotted against the corresponding values of ?%. 
The results are correct within about 3 per cent. and the 
points fall upon a straight line. The moment of inertia 
of the table itself can be found with the aid of a body of 
known moment of inertia, or it can be obtained from a 
series of observations upon any body placed at different 
positions on the table. 

Mr. Skinner described an inertia balance by means of 
which moments of inertia can be determined without the 
use of stop-watches. The table which carries the body 
is suspended bya wire. Fixed to thecentre of the bottom 
of the table there is another wire, similar to the first, 
but twice as long. This wire carries a screwed brass 
bar, the axis of the bar being at right angles to the wire. 
At the middle point of this wire there is a pointer fixed 
at right angles to it, and on the brass bar are two weights 
which can placed at varying distances from the axis. 
To the bottom of the bar is attached a fourth wire, the 
same length as the first one, and its lower end is clamped. 
By arranging so that the upper table oscillates to the left 
when the bar is oscillating to the right, and adjusting the 
weights on the brass bar until the pointer is stationary, 
the moments of inertia of bodies placed upon the table 
can be determined. 

The Chairman referred to an inertia table designed by 
Professor Perry in which an aluminium ring was sup- 
ported by a trifilar suspension. 

A paper entitled ‘‘ Vote on an Elementary Treatment of 
Conducting Networks,” by Professor L. R. Wilberforce, 
was read by Mr, Derriman. In this paper the author 
shows that the well-known reciprocal relations: between 
the parts of a conducting network can be readily estab- 
lished without an appeal to the properties of determi- 
nants. The fact that there is no continuous accumula- 
tion of electricity at any point te a series of equations 
of a certain type, and the application of Ohm’s law to 
every branch of the network gives a second series of 
another type. These equations are written down for 
two different sets of external currents and internal elec- 
tromotive forces, and a general equation is obtained from 
which the ordinary reciprocal relations follow as particular 


cases. 

Mr, T. H. Blakesley said the results were well known, 
and were proved by Maxwell by a more complicated 
method. He pointed out that if any two conductots in a 
network are considered, then the rest of the network can 
be replaced by four suitable resistances joining the ends 
of the two conductors. 

A paper, ‘‘ On the Theory of the Quadrant Electrometer,” 
was read by Mr. G. W. Walker. For the purpose of 
some experiments which the author is taking up, he bas 
found it necessary to examine carefully the theory of a 
symmetrical quadrant electrometer, and the results of 
his investigations are put forward in this paper. The 
late Dr. John Hopkinson pointed out the imperfection 
of the usual formula given by Maxwell, and also gave an 
empirical formula which closely represented his experi- 
ments. The general result is well known—namely, that 
the sensibility of the electrometer rises to a maximum as 
the potential of the needle is raised, and that any further 
increase in the potential of the needle reduces the sensi- 
bility. The author’s experiments have been made with a 
sensitive electrometer by Bartels, of Gottingen, which 
shows a maximum sensibility when the potential of the 
needle is about 100 volts. The sensibility seems to go on 
diminishing after this, at least until very high voltages 
are used. The formula for a quadrant electrometer is 
investigated more rigidly than in the text-books, and 
an equation is arrived at which is practically identical 
with the empirical formula of Hopkinson, and which 
represents exactly the results obtained by the author from 
a Bartel’s electrometer. The equation contains a con- 
stant which must be positive to explain the results, and 
it is shown that this is the case. An investigation is 
then undertaken to obtain a numerical value for this 
constant. The solution of the electrical distribution for 
a system like the quadrant electrometer is very difficult, 
but the author discusses and solves a similar two-dimen- 
sional problem which confirms his view that the air-gap 
is sufficient to account for a maximum sensibility de- 
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nding upon the potential of the needle. The ordinary 
ormula would be more nearly obeyed with a small air- 

gap. It is pointed out that although diminishing the 
air-gap raises the potential of maximum sensibility, it 
does not follow that higher sensibility is obtained by re- 
ducing the air-gap. The author then discusses the results 
obtained by Ayrton and Sumpner from a White electro- 
meter with a bifilar suspension, in which the variation 
in sensibility is shown to be due to want of symmetry, 
He states that this effect is not the same as that ob- 
served by Hopkinson, and. that their experiments pro- 
bably apply to an extremely unsymmetrical instrument of 
comparatively low sensibility, and that the maximum 
considered in this paper is beyond the range of their in- 
strument. 

Mr. Addenbrooke stated that he had studied the quad- 
rant electrometer from a practical point of view for many 
years. He looked upon Hopkinson’s paper read before 
the Physical Society in 1885 as the basis of all work upon 
the electrometer. Hopkinson pointed out that in a 
White instrument the deflection was proportional to the 
potential difference between the needle and the quad- 
rants up to certain voltages, and ascribed the variations 
in sensitiveness at high voltages to want of symmetry. 
Mr. Addenbrooke said that there were many things 
which might affect the rule that the sensibility was pro- 
portional to the potential of the needle. The field is not 
uniform between the quadrants, the tilting of the needle 
may be serious, and there may be lateral displacement if 
the needle is not centrally suspended. In practice the 
distance between the quadrants must not be too small, 
and the needle should beas heavy as possible. He thought 
that the sensitiveness of different electrometers similar to 
the one used by the author in his experiments would vary 
considerably. There was always a difficulty with regard 
to contact-errors when working with very sensitive electro- 
meters, but it was generally possible te get rid of it by 
balancing. He pointed out how the formula usually 
employed with a quadrant electrometer could Pr 
by arranging so that the potential of one set of quadrants 
was as much above zero as that of the other set was 
below. 

Mr. Appleyard said that the sensibility of the instru- 
ment was increased by —— away with the sulphuric 
acid and connecting-wire. he effect of the surface- 
tension in the White electrometer was variable, and 
— among other things, upon the strength of the 


acid. 

Dr. A. Griffiths indicated an improved method of 
arriving, in an elementary manner, at the ordinary 
formula for the quadrant electrometer by considering the 
electrical energy per unit volume instead of the capacity 
per unit length. 

The Society then adjourned until February 13, when 
the annual general meeting will be held. 








THE PHOTOMETRY OF ELECTRIC LAMPS.* 


By Dr. J. A. Fiemine, M.A., F.R.S., Member, Professor 
of Electrical Engineering in University College, 


London. 
(Continued from page 162.) 


In making a series of tests of incandescent lamps, it is 
desirable to check the setting of the comparison lamp by 
means of a large-bulb standard, at intervals, just as the 
setting of the potentiometer is checked at intervals by 
means of the standard cell. In making photometric 
examinations of incandescent lamps, it is, of course, neces- 
sary to take the candle-power in different directions. In 
order to eliminate the variation in candle-power which 
exists in different horizontal directions when the axis 
of the tested lamp is vertical, a committee of the Ameri- 
can Institute of Electrical Engineers recommended that 
the lamp under test should be revolved on its vertical axis. 
This is not difficult with stiff filaments, but with the long 
high-voltage filaments now used there is a risk of break- 
ing the filament, or forcing it against the bulb of the 
; lamp, if the speed of momen ey exceeds about two per 
‘ second, and this is hardly sufficient to eliminate all 
flickering. In any. case, the maximum_ horizontal 
and minimum horizontal candle-power should be taken, 
and also the candle-power in the direction of the 
axis of the lamp. or certain purposes it may be 
necessary to take the mean spherical candle- power. 
The usual process is to be content with taking the 
maximum candle-power in a horizontal direction, but 
since by far the larger number of lamps are hung head 
downwards, in use this value alone does not give sulisient 
information as to the performance of the lamp, and the 
candle-power in the above-stated three directions should 
always be furnished. In the actual photometric measure- 
ments it is desirable to oscillate or move one of the lam 
on a plan recommended by Sir W. de W. Abney. Ifthe 
a under test is moved to and from the photometer in 
gradually diminishing arcs, it is easier ,to determine the 
exact position of balance than if this isnotdone. Onead- 
vantage of the. above-described method is that the com- 
parison lamp can be adjusted to work as nearly as pos- 
sible at the same watts per candle as the lamps under test. 
This is especially desirable when using the Lummer- 
Brodhun photometer, as it is very sensitive to small 
differences in the spectral quality of lights compared. 

Before proceeding to discuss the special difficulties con- 
nected with the photometry of arc lamps, it may be well 
to describe the a which the writer has found in 
practice to work well for determining the form of the 
polar curve of luminous er of arc lamps. 

Owing to the unsymmetrical distribution of light from 
an arc lamp, it is more important than in the case of the 
incandescent lamp to determine the luminous intensity in 





* Paper read before the Institution of Electrical 
Engineers. 








different directions, and to set these out in the form 
of a polar curve, the radii of which’ represent to 
scale luminous intensity. Various devices have been used 
for this purpose, but a convenient arrangement is as 
follows :—On a suitable base is erected a wooden gallows 
about 9 ft, high and 3. ft. wide. From the top of this the 
arc lamp to investigated is suspended. In the two 
—— of the gallows are two openings, through which 
pass brass tubes or hollow bearings to which are con- 
nected another rectangular frame, as shown in the diagram 
(see Fig. 6). The lamp is so that the arc A is exactly 
in line with the axis of these hollow trunnions. On the 
outside of one of the uprights is a circular scale of degrees, 
and the swinging frame carries a pointer, by means of, 
which its angular position relatively to the horizon is de- 
termined. he swinging frame also carries three plane 
mirrors, I,, Is, Iz, which are set at angles of 45 deg., and 
catch the ray from the are lamp, and reflect it down one 
of the hollow trunnions. The ray therefore emerges in 
the same direction, no matter what may be the angular 
position of the swinging frame. This frame can be so set 
as to catch a ray coming from the arc at any angle above 
or below the horizon. It is quite possible, by means of a 
standard incandescent lamp, to determine the total and 
constant percentage loss of light by the three mirrors at 
each of which the ray is refiected at an incidence of 
45 deg., and hence to apply the necessary correction to 
the measured intensity of the selected ray. By employing 
a photometer and a standard glow-lamp, measurements 
can be made of the luminous intensity of the arc in any 
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direction relatively to the horizontal plane through the 
arc. This direct measurement is often rendered difficult 
because the electric arc shifts its position continually, and 
there is, therefore, a periodic waxing and waning of the 
light in any direction. This difficulty, however, can b 

overcome by photometering the arc against itself, or, in 
other words, comparing the luminous intensity of the 
ray coming from the arc in any direction with that of 
the ray coming off in a horizontal direction. This is 
accomplished by fixing three other mirrors, H,, Hs, Hs, 
to reflect round the ray coming in a horizontal direction 
from the are, and make it coincide in direction with the 
three-times reflected ray coming from off the arc at any 
angle above or below the horizon. In each case the ray 
suffers reflection at three mirrors placed at angles of 
45 deg., hence there is no difference in the loss by reflec- 
tion, and both the rays are weakened in the same ratio,* 
We have then to determine the ratio of the intensities of 
these two rays. One way by which it can be achieved is 
by employing the device, much used by Sir W. de W. 
Abney—viz., a rotating metal disc having sectors cut out 
of it, the apertures in which can be more or less closed up 
whilst the disc is runningt (see Fig. 7). If we interpose 





* Many forms of arc-lamp photometer have been de- 
vised, such as that of M. Rousseau, in which the ray is 
reflected from a mirror at various angles of incidence, 
but this requires a correction at every angle for loss by 
reflection. 

+ This method for weakening a ray of light in a known 
ratio was originated by Mr. Fox-Talbot, whose name 
is well known in connection with the development of 
er. The use of a rotating dise with apertures 
which could be more or less closed, and through which the 
ray was sent, was described by him in the Philosophical 
Magazine for 1834, vol. v., page 331. See also Lord 
Rayleigh’s article, ‘‘ Wave Theory,” Encyclopedia Britan- 
nica, 9th Edition. 








such a rotating disc with variable apertures in it, in the 
path of the brighter ray, or in the paths of both rays, we 
can weaken the stronger ray until the two are of the 
same intensity. By the use of a Foucault or Rumford 
photometer, and a pair of such rotating discs, we can 
accordingly determine the ratio of the luminous intensity 
of the ray coming from the arc in any. inclined direction 
to that emitted in a horizontal direction. The question 
whether the Fox-Talbot sector dise reduces the intensity 
of a transmitted ray in the proportion:of the total open 
sectorial angle to 360 deg. has often been raised. Experi- 
ments made in the Pender laboratory for the author, by 
Mr. W. C. Clinton, support the affirmative conclusion 
generally accepted. An incandescence lamp was placed 
on a photometer bench, and balanced aga‘nst a comparison 
lamp by means of a Lummer-Brodhun photometer. _Be- 
tween the photometer and the cg ae lamp a Fox- 
Talbot disc was interposed, and the nce between the 
two lamps was obtained for various illuminations by 
reducing the apertures of the rotating disc, and by moving 
one lamp at the same time to various distances. Thus 
the lamp being first placed at 80 in. from the photometer, 
a balance was found when the disc apertures were 97 
per cent..open. The lamp was then moved respectively 
to 120 in., 160 in., and 204 in.,.and the photometer 
balance obtained by closing the disc apertures successively 
to 44, 24, and 15 per cent. of full aperture reckoned as 100 

The illuminations produced on the photometer disc at 
these distances are therefore, by the law of inverse 
squares, respectively— 
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, A, A, ., 
* 144° 256° 416’ 
00 : 44.4: 25: 15.4; 


and the above figures are almost precisely in the ratio of 
the aperture of the disc in the several experiments—viz. :— 


97 : 44: 24:15; 
since on reducing the above figures to percentages they 


become— 
100 : 45.3 : 24.75 : 15.5; 


and, with the ‘exception of the second, agree closely with 
the ratio deduced from the law of inverse aquares. 

A single observation, or rather the mean of a number 
of observations, taken against a standard glow-lamp will 
enable us to determine the mean absolute horizontal 
luminous intensity, and hence the polar curve of luminous 
intensity can be plotted out. 

In taking the absolute luminous intensity of the arc, 
the most convenient standard to use is the glow-lamp of 
the large-bulb pattern, which is worked at an efficiency of 
24 watts per candle. There is no reason why manufac- 
turers of arc-lamps should not furnish, on demand, the 
polar curve of luminous intensity, because such a curve 
at once enables us to determine the mean spherical candle- 
power, and also the illumination on the surface of a road- 
way, due to the arrangement of any number of such arc- 
lamps at known heights and distances. The geometrical 
constructions for doing this are nr well known, but 
it may, perhaps, be convenient to give them here. 

Let A (see Fig. 8) be an arc placed on a post X A stand- 
ing ona roadway X Y. It is required to determine the 
illumination at any point P. Draw the line A P, and 
round A set off the polar curve of candle-power of the 
are as determined experimentally. Let GE F be a semi. 
circle just touching this polar curve. On the other side 
of the line X A, and on the base F G, describe a rectangle 
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or as percentages— 
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K F GH, of which the side K F is equal to the maxi- 
mum radius vector of the polar curve. Draw the horizontal 
line through A, draw a line B D vertically through B, and 
through where A P intersects the semicircle, draw 
Q C horizontally and produce it to L, setting off a length 
C Lequal toA B. At P set up P M perpendicular to 
X Y, and make P M equal to the quotient of B D divided 
by (A Pj. This can be done at once by means of a 
slide rule. ’ 

Then if AB represent to any scale the luminous 
intensity of the are in the direction A P, M P will re- 
present the horizontal illumination on the roadway at P. 

If other radii of the polar curve are drawn, and the 
same construction followed out, then the extremities of 
all the lines similar to C L will define a curve GL F, 
called the Rousseau curve, which has the property that 
its mean ordinate F N is the so-called ‘“‘mean spherical 
candle-power of the arc.”* Similarly, the upper ex- 
tremities of all lines like P M define a curve X MY, 
the ordinates of which define the illumination on a 
horizontal surface. 

The proof is easily given of these propositions. Let 
the angle D A B be denoted by 6. Let I be the luminous 
intensity of the are in the direction of AB. Hence 
AB=CL=I. Let the radius of the semicircle A F 
be denoted by R. Then if we consider @ to increase by 
an increment d 0, the corresponding increment of the arc 
of the semicircle is Rd 6. Tf the whole figure revolves 
round A X as an axis, then the area of the zone swept out 
by this elementary arc is 2 7 R2 cos 6 d 0, and the whole 
quantity of light falling on the zone is 2 7 R? I cos 6 d 0. 

If we call I the ‘“‘mean spherical luminous intensity,” 
then I, is defined by the equation :— 


0 


1. 
tr RT = 27k I cos 6d @, 


T 
| Rdé@.cos@.I. 
0 


The right-hand side of the above equation denotes the 
area of the Rousseau curve G L F, and the left-hand side 
denotes the area of the rectangle N F, F G, where N F is 
the mean ordinate of the curve GLF. Hence N F repre- 
gents the mean spherical luminous intensity Ip Again, 
the illumination at P on the horizontal plane is equal to 
A Bsin 0/A P? = BD(AP). 

Accordingly, if we have the polar curve of luminous 
intensity of an arc when included in its globe, we can, by 
means of a simple geometrical construction on the drawing- 
board, set out a curve whose ordinates represent the 
illumination produced on a roadway by any number of 
such arec-lamps placed at any distances and at any heights; 
for the illumination produced by all the lights is the sum 
of the separate illuminations. Asa general rule, it will 
not be necessary to consider more than the two adjacent 
arc-lamps in obtaining the resultant illumination. We 
are able, therefore, to set out a curve along a line joining 
the base of the two arc lamp-posts showing the maximum, 
minimum, and mean illumination in candle-feet, or any 
other similar units, on the roadway, and decide exactly as 
to the proper heights and distances of the arcs to obtain 
a given result. 

ff the polar curves of luminous intensity of arc-lamps of 
various descriptions are available, they enable us to make 
a comparison between them as street illuminants when 
arranged in any suggested way, without further experi- 
ments. Manufacturers of arc-lamps are not, however, in 
the habit of furnishing this very necessary information ; 
but there is no more reason why they should not do so 
than that makers of engines should not furnish an indi- 
cator diagram for an engine. 

With this polar diagram at hand we have the means of 
pre-determining the effect of any proposed arrangement 
of open or closed, direct-current, or alternating-current 
ares, arranged at -stated distances or on posts of 
stated heights. When once the lamps are in position, 
an illumination survey can be made by means of an illumi- 
nation photometer, and extensive researches of this 
character have been carried out in past years by Sir 
W. H. Preece and Mr. A. P. Trotter.t What is required, 
however, is a means of ne the illumination 
before making expensive experiments. It is usual in these 
surveys to calculate or to measure the illumination either 
on the pavement surface or at a height of about 4 ft. or 
5 ft. above the pavement. The measurement most _re- 
quired is that of the illumination on a horizontal or 
vertical surface about 5 ft. above the pavement or road 
surface, because it is on the illumination at this point 
that our ability to distinguish objects in the street 
depends. 

arious photometers have been designed for determin- 
ing by one observation what is commonly called the 
‘‘mean spherical candle-power” of the are. A. 
Blondel has devised several appliances for ares a 
measurement of this descrintion. One instrument, called 
by him the *‘ Lumenmeter,” collects the total flux of the 
light from the are, and concentrates it upon a semi- 
transparent screen, which then forms a secondary focus, 
the luminous intensity of which is determined. Whilst 
this appliance is valuable in comparing together the 
luminous efficiency of different arcs, it does not obviate 
the necessity for determining the polar curve of luminous 
intensity, since this last curve, as shown above, affords 
the means of predetermining the exact distribution of 


illumination. 
(To be continued.) 





* See La Lumiere Electrique, vol. xxxvii., page 415. 

+ “The Distribution and Measurement of Ilumina- 
tion,” by A. P. Trotter, A.M. Inst, C.E. (Proc. Inst. 
Civil Eng., vol. ex., 1891-92). 





LAUNCHES AND TRIAL TRIPS. 


On Wednesday, the 21st ult., the steel screw passenger 
and cargo steamer Nord II., built by Sir Raylton Dixon 
and Co., Limited, Cleveland Dockyards, Middlesbrough, 
to the order of Consul Victor Ek, for Messrs. Angfartygs 
Aktiebolaget Nord, of Helsingsfors, proceeded to sea for 
_ = trials. A mean speed of 134 knots was easily 
obtained, 


There was launched on Wednesday, the 21st ult., from 
the pontoon e of Messrs. C. S. Swan and Hunter, 
Limited, Wallsend-on-Tyne, a steel floating dock which 
has been built to the order of Messrs. 8. P. Austin and 
Son, Limited, of Sunderland. The principal dimensions 
of this dozk are: Length over all, 350 ft.; beam, extreme, 
63 ft. 64 in.; depth, 35 ft. 4 in.; the lifting power will be 
3600 tons. In order to meet the t demand for dock 
accommodation in Sunderland, Messrs. Austin and Son 
have had this new pontoon built, and it will be capable of 
docking vessels up to 400 ft. in length and 52 ft. in beam. 
It will be the o: y floating dock on the River Wear, and 
willsupply a long-felt want on that river, offering facilities 
for repairing large vessels, which have hitherto had to be 
sent to other ports. The dock is one of the well-known 
types designed by Messrs. Clark and Standfield, of Lon- 
don, and is of the L-shaped or one-sided type, which en- 
ables vessels to be brought on broad-side, and sufficient 

ower is being provided to enable a large vessel to 
ifted in the short space of time of one hour. The machi- 
nery and pipe arrangement has been fitted by the North- 
Eastern Marine Engineering Company, the pumps bein 
driven by electrical motors, which will be supphed wit 
power from the shore. The dock is fitted up with the 
latest appliances for quickly adjusting bilge and side 
shores, and when fitted up at Sunderland will be able to 
dock vessels in the shortest possible time. 


On Friday, the 23rd ult., the new steamer Tudor Prince, 
built by the Sunderland Shipbuilding Company, Limited, 
ed on her official trial. The principal dimensions 
are: 360 ft. between perpendiculars by 48 ft. extreme 
breadth by 31 ft. deep. e vessel is built to carry 7200 
tons deadweight, and is fitted with deep tank in after 
hold, suitable for either cargo or water ballast, in addi- 
tion to cellular bottom and peak tank. The vessel has 
been built to the order of Messrs. the Prince Line, 
Limited, Newcastle. The trial was satisfactory in every 
way, a mean speed of 11 knots being obtained. 











The French cruiser Jeanne d’Arc left Toulon on the 
morning of Friday, the 23rd ult., in order to undergo 
her official trials at full s The results were inferior 
to what had been anticipated. The engines developed 
30,000 horse-power, the number of revolutions per minute 
was 137, and the speed attained was only 21.8 knots. 
The coal consumption was about 1 kilogramme (2.2 lb.) 
per horse-power per hour. The temperature in the 
stokehold was bearable. 


The first-class battleship Albemarle returned to Ply- 
mouth on Friday, the 23rd ult., and reported that her 
thirty hours’ trial at three-fourths power was highly 
satisfactory so far as the machinery was concerned, but 
a strong south-west wind and heavy sea in the Channel 
made the speed less than was anticipated. The engines 
developed an indicated horse-power of 13,587 and worked 
smoothly. The ship left on the 28th for a full-power 
trial at 18,000 horse-power, which was attended with 
satisfactory results. Although the machinery worked 
satisfactorily, the contract speed of 19 knots was not 
reached. Her engines developed 18,296 horse-power, and 
the mean ago was 18.64 knots, the coal consumption 
being 1.96 lb. per horse-power. 


On Monday, the 26th ult., the Princess Victoria, which 
has been built to the order of the Canadian Pacific Rail- 
way by Messrs. C. S. Swan and Hunter, Limited, of Walls- 
end-on-Tyne, was taken to sea for her trial trip. The 
vessel has been designed for the company’s mail and pas- 
senger service between Vancouver and Victoria, British 
Columbia, in connection with their trans-Continental 
trains from the eastern provinces of Canada, and is of the 
following leading dimensions: Length between perpen- 
diculars, 300 ft.; breadth, extreme, 40 ft. 6 in.; depth, 
moulded, 17 ft. 6 in. The machinery has been con- 
structed by Messrs. R. and W. Hawthorn, Leslie, and Co., 
Limited, St. Peter’s, and consists of two sets of four- 
cylinder triple- expansion engines, balanced on the 

arrow, Schlick, and Tweedy system, the cylinders being 
26 in., 40 in., 434 in., and 434 in diameter with a stroke 
of 33 in., steam being supplied by six single-ended 
boilers, working at a pressure of 180 ib. per square inch, 
and fitted with fans for forced draught on the enclosed 
stokehold system. On the trial trip everything worked 
without the slightest hitch, and the ak of 18? knots 
was maintained in very stormy weather over a trial of 
four hours’ duration. 








A steel screw steamer was launched by Messrs. 
Wigham-Richardson, and Co., Limited, from their Nep- 
tune Shipyard, Newcastle-on-Tyne, on Wednesday, the 
28th ult. The steamer was named the Tung-Shing 
(“Mutual Protection”), and is being constructed to the 
order of the Indo-China Steam Navigation Company, 
Limited, of London. She is 275 ft. in length by 40 ft 
beam, and will be propelled by triple-expansion_ engines, 
which are also os by Messrs. Wigham- 
Richardson and Co., Limited. 


On Wednesday, the 28th ult., the Flensburg Ship- 
building Company launched from their yard a steel screw 
steamer of 8000 tons deadweight, built to the order of 








the Deutsche Dampfschifffahrts Gesellschaft ‘‘ Hansa,” 
Bremen. Her dimensions are as follows: Length over 
all, 440 ft.; breadth, extreme, 53 ft. 2 in.; depth of hold 
from top of keel to upper deck, 33 ft.3in. The engines 
and boilers will be fitted by the engineering department 
of the firm; the former being of the quadruple-expan- 
sion type, with cylinders 24 in., 34 in., 51 in., and 74 in. 
in diameter by 54 in. stroke, and the boilers, three in 
number, measuring 14 ft. by 12 ft., are fitted with How- 
den’s system of forced draught. On leaving the ways the 
vessel was named Lichtenfels. 





Messrs. Ramage and Ferguson, Limited, launched from 
their yard, West Pier, Leith, on Friday, the 29th ult., a 
steel screw steamer, which has been specially built for 
Messrs, James Currie and Co.’s Leith and Hamburg pas- 
senger service. The new steamer, which is named the 
Vienna, is of the following dimensions: Length between 
perpendiculars, 280 ft.; breadth, moulded, 37 ft.; depth, 
moulded to main deck, 19 ft, 10 in. The machinery con- 
sists of gp me engines, with cylinders 24? in., 
42 in., and 68 in. in diameter by 45 in. stroke, steam being 
supplied from three large boilers working at 180 Ib. pres- 
sure, and fitted with Howden’s system of forced draught. 





The cable-repairing steamer, named the Patrol, which 
has just been added to the fleet of the Eastern Extension, 
Australasia, and China Telegraph Company, Limited, has 


be| completed her trials, and will shortly leave the Tyne. 


This vessel has been built by Messrs. Wigham-Richardson 
and Co., Limited, by whom also the propelling machiner 
and boilers have been constructed. he trials, whic 
were long and stringent, took place in stormy weather 
last week, but were nevertheless highly successful, the 
vessel attaining a 8 of about 15 knots over a mm | 
continuous run. The Patrol is a very finely modell 
steel twin-screw steamer with a clipper bow, which with 
the stern are fitted with powerful cable raising and 
ay, gear. As the steamer will be employed not 
only in laying new cables, but also in raising and repairing 
old ones, she has been fitted for the task with specially 
powerful picking-up gear, whilst her main engines are 
designed for much going astern. The vessel is 370 ft. in 
length by 44 ft. beam, and she is propelled by twin screws 
driven by triple-expansion engines. 








Our Stream Encines ABproaD.—The value of the ex- 
ports of steam engines (other than locomotives and agri- 
cultural engines) from the United Kingdom in December 
was 169,830/., as compared with 128,751/. in December, 
1901, and 164,783/. in Tocco, 1900. The largest ship- 
ments made in any one direction in December were those 
to South Africa, which were valued at 27,446/., as com- 

red with 10,8397. in December, 1901, and 12,0517. in 

ecember, 1900. British India ranked second, the exports 
to that quarter being valued at 26,176/., as compared with 
28,2801. and 16,586/. The aggregate value of the steam 
engines exported in the whole of last year was 1,859,648/., 
as compared with 1,725,627/. in 1901, and 1,842,987/. in 
1900. European countries took British. steam engines 
last year to the value of 580,442/., as compared with 
557,656. in 1901, and 593,323/. in 1900. The colonial 
demand moved on as follows in the last three years :— 








Colonial Group. | 1902. 1901. | 1900. 
| oie BRE £ 
British South Africa 235,683 | 1,288,874 109,124 
British India - -.| 289,429 | 275,167 217,706 
Australasia .. ws $ + 270,08 232,413 247,355 





Upon the whole, the past year was a favourable one for 
British mechanical industry, the experience of the twelve 
months showing that for the present, at all events, 
threatened American competition is less formidable than 
had been anticipated. Whether this will be the case 
when the United States have a denser population, and 
by consequence a cheaper supply of labour, remains to be 
seen. 

Srret.—The exports of unwrought steel from the 
United Kingdom in December were 23,687 tons, as con- 
pared with 15,698 tons in December, 1901, and 16,606 tons 
in December, 1900. The United States figured in these 
totals for 5767 tons, 1555 tons, and 1004 tons respectively ; 
British India, for 3119 tons, 2479 tons, and 2061 tons 
respectively ; and Canada, for 3137 tons, 748 tons, and 
75 tons respectively. The increase in the American and 
Canadian demand will not escape attention. The aggre- 
gate exports of unwrought steel for the whole of last year 
were 301,331 tons, as compared with 213,815 tons in 1901, 
and 308,448 tons in 1900. The principal contributions to 
these latter totals were the following : 








Country. | 1902. | 1901. | 1900. 

| tons tons tons 
Norway - me PF 17,644 12,137 20,114 
United States... ~—..|_—«51,816 13,776 | 17,608 
British India a a 42,606 37,857 81,420 
Australasia .. 31,790 34,479 29,205 
Canada 53,305 13,108 13,546 








The growth of the American and Canadian demand last 
year was not a little remarkable ; but it is explained of 
the fact that the activity prevailing in the American metal- 
lurgical industry during the twelve months was so great 
that it was necessary for American firms to import steel 
to a rather appreciable amount from Great Britain in 
order to execute current contracts. The greatly increased 
Canadian demand for unwrought steel last year is further 
explained by the generally prosperous condition of the 
— and the expansion of Canadian industries of 
inds, 
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Electrical Installations of Electric Light, Power, Traction, 
and Industrial Electrical Machinery. By RANKIN KEN- 
nEDY, C.E. In four volumes, with numerous diagrams 
and illustrations. Vol. III. The Production of Elec- 
trical Energy, Prime Movers, Generators, and Motors. 
1902. London: The Caxton Publishing Company. 
[Price 9s.] 

Wits this volume Mr. Rankin Kennedy carries 
his work on electrical installations one step further 
towards completion. The first volume was general 
in treatment, dealing with fundamental principles 
and the methods of applying theoretical results in 
practice. The second volume was devoted to stan- 
dardising and electrical measurements, with some 
considerations on methods of supply and explana- 
tions of instruments used. Now we come in the 
present volume to the production of electrical 
energy by heat engines combined with dynamos. 
The book is intended for practical electrical engi- 
neers, and not for electricians, the author’s dis- 
tinction between these two classes of persons 
being that the former must be steam and me- 
chanical engineers with some knowledge of electri- 
city and magnetism, while the latter must have 
a profound knowledge of electricity and magnetism, 
electro-dynamics, electrolysis, insulation, instru- 
ments, and measurements. It would be easy to 
raise objections to this classification, but we need 
not do so here, as we believe we understand fully 
the kind of person for whom Mr. Kennedy professes 
to write. He is the man who may be called upon 
to take charge of an installation, or to assist in 
carrying it out, or in manufacturing the plant ; but 
he is not the person who will have to draw out the 
scheme for such an undertaking, or design the ma- 
chines to be used in it. What he wants, therefore, 
is a sound knowledge of engines, the ability to 
appreciate details of design, to know the best form 
of engine for special electrical requirements, and so 
on, and along with this a thorough knowledge of 
his electrical machines. If an engineer wishes to be 
thorough, he must read more widely than is pos- 
sible by confining himself to this book ; for he will 
not find here, nor does the author profess to give, 
full instruction in theory. His work is rather an 
explanation of some of the machines used in modern 
practice, discussing their special features, and con- 
sidering especially the requirements of plants not 
exceeding 200 kilowatts output. His reason for 
confining himself to smaller units is that the large 
plants are practically in the hands of but a few 
tirms, ‘‘who,” he candidly says, ‘‘are not likely to 
consult works of this nature in regard to engines 
and dynamos.” 

There are only three chapters in the volume. 
The first is devoted to accumulators in installations. 
It explains the action of the secondary cell, de- 
scribes the construction of some well-known types, 
and considers the results of experimentson the effects 
of heat and of cold on cells. Towards the end of 
the chapter there are some remarks on the pos- 
sibility of obtaining a primary battery to give elec- 
tricity direct by the consumption of fuel. The 
second chapter deals with prime movers. The 
author takes water-wheels first, then steam tur- 
bines, under which head the De Laval and the 
Parsons turbines are described at some length. 
Gas engines next receive attention, and finally the 
steam engine is considered. There are numerous 
illustrations of engines, as the author discusses briefly 
most of the types in common use, and illustrates 
sometimes the whole engine, sometimes special 
parts. The fact that turbines are still so seldom 
used in installations, the author puts down to ultra- 
conservatism on the part of consulting engineers, 
especially those who advise municipalities, whom 
he accuses of ‘‘ following a fashion ” set by others, 
instead of showing initiative and striking out for 
themselves. There may be some truth in this— 
probably there is, but it is an exaggeration ; for 
the steam turbines are as yet nearly all protected 
by letters patent, and even at the present time im- 
provements are still being made. We agree with 
Mr. Kennedy, however, in his contention that there 
is too great a tendency to praise everything in each 
new installation set up, and that more criticism of 
the engineering features would be a benefit. 

The last chapter is purely electrical. It deals 
with electrical generator and motor construction. 
We have not space enough at our disposal to con- 
sider it in detail, and we will therefore’ be content 
to outline its contents. The parts of the dynamo 





eefield-magnets, armature, commutator, &c.—are 








considered separately, and then the whole machine 
is studied. The author has a preference for the 
continuous-current machine, and does not. consider 
that the method of transmission now popular— 
alternating high-tension currents, transformed at 
the receiving station to low tension, and then con- 
verted to continuous currents—is likely to be final. 
As an indication of the truth of his statement, he 
points to the recent installation at Lausanne, where 
transmission is made by continuous currents at 22,000 
volts, these currents being used to drive motors, 
which in turn drive polyphase generators, supply- 
ing alternating currents for power and light in the 
town. The different types of machine in common 
use—continuous-current, single-phase, and poly- 
phase alternating—are separately considered, and a 
few pages are devoted to calculation of windings 
and magnetic flux. 

There is much that is interesting in this volume. 
Some engineers will not agree with all the author’s 
views, but we prefer that an author should express 
his own views clearly and support them, rather 
than that he should be content to ‘‘ follow the 
crowd.” Mr. Rankin Kennedy at times makes 
digressions from his main subject to hit out at some- 
body or something ; sometimes we agree, some- 
times we disagree, but we recognise that he has 
tried to supply useful information in an attractive 
form to his readers, and these digressions add to the 
human interest of the volume, as they disclose some- 
thing of the personality of the author. In this 
volume, as in the earlier volumes, misprints appear 
too frequently, and somewhat mar the otherwise ex- 
cellent appearance of the book. The phraseology 
is sometimes cumbersome ; sometimes the sentences 
are not in accordance with the strict rules of 
grammar ; but if we overlook these faults in the form 
of the work, there is much in its substance which 
should prove of interest to the practical man. 
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VOLCANOES AND VOLCANIC DUST. 


By Txomas ANnpREws, F.R.S., M. Inst. C.E., 
F.C.S. (Telford Medallist and Telford Prizeman, 
Institution of Civil Engineers ; Bessemer Prize- 
man, Society of Engineers), Chemical and Metal- 
lurgical Testing Laboratory, Wortley, near Shef- 
field,* 

(Concluded from page 98.) 
Votcanic Dust. 

TuHE awful volcanic catastrophies at Martinique 
and St. Vincent have been vividly described in detail 
from time to time, so that no very detailed descrip- 
tion is needed in this paper. 

The preliminary report of the Royal Society of 


* This paper contains the substance of a lecture, given 
by the author at the University of Cambridge, November 
ob, 1902, in which the subject was more extensively treated. 
In this lecture the etic properties of the volcanic 
dust were demonstrated in a series of experiments, and 
the effect of polarised light on the volcanic dust was also 
demonstrated, 3 





London on the recent eruption of Soufriére says 
that the general form of Mont Soufriére, St. 
Vincent, ‘‘ suggests a comparison with Vesuvius. 
It is a simple cone without lateral or parasitic 
craters,” the ejecta varied from red-hot fine dust 
and sand to large red-hot. blocks as much as 5 ft. in 
diameter, which latter appeared to consist of débris 
forcibly torn by the enormous eruptive force from 
the ‘‘ weathered andesites and andisitic tuffs, such 
as can be seen in the walls of the crater.” 

The depths of the deposits varied from 1 ft. to 
3 ft., and in some places from 5 ft. to 12 ft., and in 
some ravines where the deposit had accumulated in 
masses like snow drifts, the depth reached as much 
as 200 ft. Admirable descriptions are given of the 
terrific nature and destructive force of the fierce 
hot blast, which in its mad course uprooted and 
partially destroyed great cotton trees ‘‘10 ft. or 
more in diameter.” A careful consideration is 
given to the various zones of force of the blast from 
the fearful tornado at its first emission until it 
somewhat slowed down. The Commissioners con- 
cluded that the eruption proceeded from the large, 
or old, crater. 

The present crater of Soufriére appears to be 
‘* slightly larger than before the eruption, but con- 
siderably deeper,” and the ‘‘northern wall is now 
a naked precipice of rock, perhaps 2000 ft. high ;” 
and, singular to say, the crater now contains three 
small lakes of water, from one of which issue 
‘* jets of mud and steam with a hissing sound.” 

he Commissioners state that the view down 
into the present crater was ‘‘an impressive spec- 
tacle, its naked rugged walls of rock looking down 
on the steaming lakes below.” 

The Commissioners express their views as to the 
nature of the ejected mass of red-hot volcanic dust, 
which they appear to consider is ‘‘a lava blown to 
pieces by the expansion of the gases it contains,” 
‘*the mixture of dust and gas behaving in many 
ways like a fluid. The exact chemical composition 
of these gases remains unsettled. They appear to 
consist principally of steam and sulphurous acid.” 
It was presumed that they did not contain much 
oxygen, and they ‘‘ do not support respiration.” 

Analogies were drawn between the two eruptions 
of Mont Soufriére and Mont Pelée; and attention 
was drawn to the circumstance that both the vol- 
canoes were of the same type, having ‘simple 
cones with a large vent near the summit, and with 
out parasitic craters.” 

The Commissioners further state that both erup- 
tions ‘“‘have been characterised by paroxysmal 
discharges of incandescent ashes and a complete 
absence of lava streams.” 

The eruption of Mont Pelée is stated to -have 
begun ‘ with the flow of mud lavas, but none such 
were seen in St. Vincent.” 

According to the first report of the United States 
Geological Survey, by Mr. Robert T. Hill, on 
‘‘The West Indian Volcanic Eruptions,” it appears 
that the first indications of volcanic activity were 
observed by a picnic party in May, 1901, who per- 
ceived ‘‘a small fume rising at one corner of the 
crater lake’ of Mont Pelée, Martinique. 

On April 23, 1902, three earthquake shocks 
were experienced in St. Pierre, accompanied by a 
considerable smoke ascending from the ‘‘summit 
crater” of Mont Pelée. Eruptions appear to have 
commenced two days afterwards and continued 
more or less intermittently in the form of ashes up 
to May 5. A most admirable description of what 
subsequently occurred has been given in a series of 
valuable articles in Nature, and other papers have 
largely contributed to our knowledge of the awful 
catastrophe. 

The gallant Captain Freeman, who saved the s.s. 
Roddam, and who was an eye-witness of the cala- 
mity from the sea, states that ‘‘although there were 
many minor puffs of clouds from Pelée, there was 
only one great eruption, and this came from the 
side of the mountain. There were no detonations 
or loud reports, and from his point of view there 
was no sheet of flame accompanying or following the 
blast.” 

With reference to the cloud of eruption from 
Mont Pelée it has been stated that ‘‘those who 
saw the cloud from the front say that it was not 
accompanied by incandescence,” whereas, ‘‘ those 
who were at the side or behind the same testify to 
seeing a flash-like flame suggestive of the ignition 
of a gas.” 

The great black cloud-like eruption of May 8 
issued from ‘‘a point fully 1000 metres below the 
summit” of Mont Pelée, and this huge destructive 
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MICROSCOPIC EXAMINATION OF VOLCANIC DUST. 





Fig. 1.—Volcanic dust from Soufriére, St. Vincent, eruption, 
May 8, 1902, which fell on a vessel about 100 miles to wind- 
ward of the volcano. As seen by transmitted light at a 
magnification of 35 diameters. Actual magnification of 
engraving, 21 diameters. 


Fig. 3.—Volcanic dust from Soufriére, St. Vincent, eruption, 


Fig. 2.—Volcanic dust from Soufriére, St. Vincent, eruption, 
May 8, 1902, which fell on a vessel about 100 miles to wind- 


May 8, 1902, which fell on a vessel about 100 miles to wind- 
ward of the voleano. As seen by transmitted light at a ward of the volcano. As seen by transmitted light at a 
magnification of 50 diameters. Actual magnification of magnification of 50 diameters. Actual magnificatio of en- 


engraving, 30 diameters. graving, 30 diameters. 





Fic. 4.—Volcanic dust from Soufritre, St. Vincent, eruption, 
May ¥, 1902, which fell on a vessel about 100 miles to wind- 
ward of the volcano, As seen by transmitted light at a 
magnif.catio1 of 125 diameters. Ac ual magnification of en- 
graving, 75 diameters. 


Fie. 6.—Voleanie dust from Soufriére, St. Vincent, eruption, 


Fie. 5.—Voleanic dust from Soufriére, St. Vincent, eruption, e, St 
May 8, 1902, which fell on a vessel about 100 miles to wind- May, 1902 ; collected at Barbadoes, 96 miles from the volcano 
I As seen by direct illumination at a magnification of 35 dia- 

9 


ward of the volcano. As seen by transmitted light at a 
magnification of 125 diameters. Actual magnification of 
engraving, 75 diameters, 


meters, Actual magnification of engraving, 21 diameters. 





Fie. 7.—Voleanic dust from Soufriére, St. Vincent, eruption, 
May, 1902; collected at Barbadoes, 96 miles from the volcano, 
As seen by direct illumination at a magnification of 35 dia- 
meters. Actual magnification of engraving, 21 diameters. 


side blast is estimated to have rushed towards the 


doomed city of St. Pierre with a speed of a mile a 


minute. 

It is stated in the above report that the gas 
accompanying this awful ‘‘steam-blast was hydro- 
chloric rather than sulphurous,” and the force of 


the blast was so great as to level buildings, destroy 


the city, and overturn the ships in the harbour. 
The fearful destruction of life appears to have 
been caused by the inhalation of hot ashes, steam, 
or flames. 
The chief ground-flowing evacuation of Mont 


Fie. 9.—Voleanie dust from Soufriére, St. Vincent, eruption, 


Fie. 8.—Volcanic dust from Soufriére, St. Vincent, eruption, \ 
May, 1902; collected at Barbadoes, 96 miles from the vol- 


May, 1902; collected at Barbadoes, 96 miles from the vol- I , Y r 
cano. As seen by transmitted light at a magnification of cano. As seen by transmitted light at a magnification of 
50 diameters. Actual magnification of engraving, 30 dia- 50 diameters. Actual magnification of engraving, 30 dia- 
meters, meters, 


Pelée appears to have been mud, unaccompanied |from a letter written to Sir W. T. Thiselton 
by lava. Dyer, F.R.S., by Dr. Nicholls, C.M.G., of 

The matter ejected from Mont Pelée did not| Dominica, whose opinion, as a leading scientist, 
contain sulphur, whereas that thrown up by St.|is of considerable value in showing the nature of 


Vincent contained that element, which shows a/the horizontal hot blast from the new crater of 


marked contrast in the character of the respective 
eruptions. Moreover, it was noticed that, whereas 
stones ‘‘ 5 in. or 6 in. in diameter fell at a distance 


Mont Pelée which devastated St. Pierre. 
‘¢ The eruption came suddenly and unexpectedly, 
f |and probably in a few minutes the 35,000 persons 
of about 5 miles” from the volcano in St. Vincent, | in the city of St. Pierre were corpses. It would 
the ejecta from Mont Pelée were generally of a finer | appear that a sudden fissure was opened: on thé 
| nature. side of the mountain overlooking the city, and 
| The author thinks it desirable to give an extract near to the Etang Sec on this flank of the volcan’ 
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Fig. 10.—Volcanic dust from Soufriére, St. Vincent, eruption, 
May, 1902 ; collected at Barbadoes, 96 miles from the volcano. 
As seen by transmitted light at a magnification of 50 dia- 
m ters. Actual magnification f engr. ving, 30 diameters. 





Fig. 13.—Volcanic dust from Soufriére, St. Vincent, eruption, 
May, 1902; collected at Barbadoes, 96 miles from the vol- 
ecano. As seen by transmitted light at a magnification of 
125 diameters. Actual magnification of engraving, 75 dia- 
meters. 





Fig. 16.—Voleanic dust from Cotopaxi. As seen by transmitted 
light at a magnification of 250 diameters. Actual magnifi- 
cation of engraving, 150 diameters, 


a large vent belched out lava, superheated steam, 
and acid gases downwards on to St. Pierre and the 
roadstead. The flashing off into’ steam of the 
water imprisoned in the incandescent lava con- 
verted that lava into sand and dust before it 
reached the city, and the radiation of heat from 
molten rock at a temperature of above 1000 
deg. Cent. caused an incredibly hot blast that 
would create a red-hot hurricane—if I may 
employ such a term — that would kill people 
and animals instantly, and that would cause all 
inflammable matter to burst into flame. This, 
from what I gather, is what really happened, and I 
do not think that poisonous gases or electrical 
phenomena are accountable for the destruction of 
life. You can imagine what is the enormous heat 
right over the vent of an active volcano. Well, St. 








EXAMINATION OF VOLCANIC DUST. 





Fie. 11.—Volcanic dust from Soufriére, St. Vincent, eruption, 
May, 1902; collected at Barbadoes, 96 miles from the vol- 
cano. As seen by transmitted light at a magnification of 
50 diameters, Actual magnification of engraving, 30 dia- 
meters. 





Fie. 14.—Voleanic dust from Cotopaxi. 
mitted. light at a magnification of 125 diameters. 
magnification of engraving, 75 diameters, 


As seen by trans- 
Actual 





Fie. 17.—Volcanic dust from Cotopaxi. As seen by transmitted 
light at a magnification of 250 diameters. Actual magni- 
fication of engraving, 150 diameters. 


Pierre practically for a short time was in such a 
position, the vent being directed laterally towards 
the city until the fissure was closed and the volcanic 
ejecta were again directed vertically upwards.” 

It appears that in the case of both Mont Pelée 
and St. Vincent the chief destructive forces pro- 
ceeded from the sides of the mountains, and not 
from their crater summits. 

The author has had opportunities of microscopic- 
ally examining some of the volcanic dust which was 
recently ejected from Mont Soufriére, St. Vin- 
cent’s Island, and which was gathered from the 
deck of a vessel at Barbadoes, about 96 miles from 
the voleano. Another sample of dust was examined 
from the eruption of May 8, and which had fallen 
on the deck of a vessel 100 miles to windward of the 
island of St. Vincent. 





Fig. 12.—Volcanic dust from Soufriére, St. Vincent, eruption, 
May, 1902; collected at Barbadoes, 96 miles from the vol- 
cano. As seen by transmitted light at a magnification of 
100 diameters. Actual magnification of engraving, 60 dia- 
meters. 





Fie. 15.—Volcanic dust from Cotopaxi. As seen by transmitted 
light at a magnification of 125 diameters. Actual magnifi- 
cation of engraving, 75 diameters. 





Fig. 18.—Voleanic iron crystals. As seen by vertical illum‘na- 
tion at a magnification of 50 diameters. Actual magnifica- 
tion of engraving, 30 diameters. 


The dust from the two places was generally 
similar in character, though in the sample from 
Barbadoes the grains were of larger type. 

The dust generally consisted of minute particles 
of varying size, and when examined by transmitted 
light at a magnification of 50 diameters, it was seen 
that the majority of the particles were more or less 
transparent. The approximate dimensions of some 
typical ones are given on Tables I and II., page 198. 

Speaking generally, the largest particles seemed 
mostly to consist of volcanic glass, in which gas 
was frequently occluded in internal cavities. The 
medium-sized particles appeared also to consist of 
volcanic glass together with felspar crystals. The 


smaller-sized portions of the dust appeared to be 
principally mineral crystalsor disintegrated portions 
of crystals. 


Some of the larger particles appeared 
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to be of the nature of a greenish volcanic glass; 
there were also crystals, or fractured portions of 
crystals, apparently of felspar and quartz. A notice- 
able feature was the presence of some partially 
transparent particles of greenish brown tint, which 
seemed to indicate the presence of olivine, and 
sometimes brown coloured semi-transparent glassy 
particles were noticed. Many of the transparent 
crystals manifested a sharpness on their edges, but 
others were more or less rounded. When viewed 
with polarised light, the effect on some of the crys- 
talline particles was very fine. In some of the 
glassy crystals were noticed numerous internal 
cavities seemingly inclosing volcanic gases. Some 
of these particles which did not transmit light ap- 
peared, as far as could be ascertained, to be of the 
nature of magnetic oxide of iron. There was also 
a noticeable quantity of very minute disintegrated 
crystalline débris. 


TasLE I.—Approximate Size of Voleanic Dust from Sou- 
fritre, St. Vincent, Eruption, May 8, 1902, which fell on 
a Vessel about 100 Miles to Windward of the Volcano. 

Dimensions of volcanic dust particles in parts of an inch, 
Longitudinal Dimensions, Transverse Dimensions, 
0.006 0.0002 


0.0004 0.0002 

0.0001 0.0001 

0.0008 0.0006 

0.0006 0.0004 

0.0001 0.0001 

0.0068 0.0068 

0.0159 0.0114 

0.0091 0.0068 

0.0114 0.0036 

0.0136 0.0068 

0.0114 0.0045 

0.0068 0.0045 

0.0091 0.0045 

0.0068 0.0045 

0.0013 0.0013 

0.0082 0.0023 

0.0145 0.0032 

0.0068 0.0045 

0.0136 0.0036 

0.0068 0.0055 

0.0023 0.0013 

0.0182 0.0045 

0,0036 0.0023 

0.0205 0.0114 

Largest dimension 0.0205 0.0114 

Smallest 9 0.0001 0.0001 
General average 

dimension .. 0.0074 0,0038 


Illustrations of this dust, as seen by transmitted 
light at various magnifications, are given on Figs. 1 
to 5 inclusive. 

TABLE If.—Approximate Size of Volcanic Dust from 
Soufritre, St. Vincent, Eruption, May, 1902.  Col- 
lected at Barbadoes, 96 Miles from the Volcano. 

Dimensions of volcanic dust particles in parts of an inch, 


Longitudinal Dimensions, Transverse Dimensions. 


0.0114 0.0045 

0.0059 0.0045 

0.0159 0.0114 

0.0182 0.0114 

0.0091 0.0068 

0.0091 0.0077 

0.0086 0.0068 

0.0086 0.0082 

0.0136 0.0059 

0.0150 0.0068 

0.0145 0.0064 

0.0091 0.0077 

0.0114 0.0068 

0.0077 0.0068 

0.0114 0.0077 

0.0055 0.0055 

0.0159 0.0068 

0.0136 0.0068 

0.0100 0.0059 

0.0177 0.0068 

0.0145 0.0091 

0.0109 0.0059 

0.0100 0.0068 

0.0073 0.0059 

0.0109 0.0091 

Largest dimension 0.0182 0.0114 

Smallest 0.0086 0.0032 
General average 

dimension .. 0.0112 0.0069 


Illustrations of this dust, as seen by transmitted 
and also by opaque light, are given on Figs. 6 
to 13 inclusive (see pages 196 and 197). 

For purposes of comparison the author made a 
study of volcanic dust ejected from Mont Coto- 
paxi. It was at once seen that the volcanic dust 
from Mont Soufriére was of a very much larger 
type than that from Mont Cotopaxi. This cir- 
cumstance, in conjunction with the smaller nature 
of the dust from the Soufriére eruption in 1812, 
appears to indicate that a considerably greater ex- 
pulsive foree was at work at the last eruption of 
Soufriére than was the case either when the dust 
was ejected from Cotopaxi or at the Soufriére 
eruption of 1812. 

The approximate dimensions of some typical dust 

articles from Mont Cotopaxi are given in Table 

Tl. and on comparing these with Tables I. and 

II., the approximate difterence will be easily seen. 
Illustrations of the volcanic dust from Soufriére, 





xi, as seen at various 


St. Vincent, and from Coto 
igs. 1 to 17 inclusive. 


magnifications, are given in 


TABLE III.—Approximate Size of Volcanic Dust from 
Cotopaxi. 
Dimensions of volcanic dust particles in parts of an inch. 
Longitudinal Dimensions. Transverse Dimensions. 


0.0034 0.0024 

0.0004 0.0004 

0.0004 0.0004 

0.0014 0.0010 

0.0034 0.0020 

0.0008 0.0008 

0.0006 0.0004 

0.0004 3.0004 

0.0040 0.0030 

0.0020 0.0014 

0.0008 0.0006 

0.0066 0.0040 

0.0006 0.0004 

0.0018 0.0012 

0.0024 0,0024 

0.0040 0.0028 

0.0002 0.0002 

0.0006 0.0004 

0.0012 0.0010 

0.0006 0.0004 

0.0001 0.0001 

0.0040 0.0028 

0.0040 0.0030 

0.0020 0.0016 

0.0046 0.0016 

Largest dimension 0.0066 0.0040 

Smallest ‘ 0.0001 0.0001 
General average 

dimension . . 0.0020 0.0014 


Tllustrations of this dust, as seen by transmitted 
light, at various magnifications, are given in 
Figs. 14 to 17 inclusive (page 197). 

Professor d’Albuquerque has made a chemical 
analysis of the substances soluble in hydrochloric 
acid, with the following results :— 


Per Cent. 
Tron oxide 4.7 
Alumina 12.5 
Lime .. 5.9 
Magnesia 0.78 
Soda .. 1.2 
Potash 0.08 
Silica .. - s> 0.1 
Sulphuric anhydride oe ee oe 0.1 
Insoluble in hydrochloric acid, silicates 75.2 


There were also traces of sulphides and sulphur- 
ous anhydride. 

(The above analysis is taken from Professor T, G. 
Bonney’s Notes, Nature, June 12, 1902, page 154. ) 

A mineralogical examination made by Dr. Long- 
field Smith by the Sieve method of analysis gave 
the following results : — 


Diameter of Particles p ercentage. 


in Millimetres. 
to.5 0.01 
65, 85 3.06 
-35 ,, .20 7.21 
2 5,238 66.20 
LT ok ee 0.89 
-10 and less .. 22.63 


(Nature, June 12, 1902, page 154.) 
F 


Dr. Longfield Smith made a preliminary mine- 
ralogical examination of the dust from St. Vincent 
which fell at Barbadoes on May 7, 1902, at a dis- 
tance of about 100 miles from the source of erup- 
tion. Dr. Smith found the volcanic dust to con- 
sist of ‘‘ volcanic minerals and volcanic glass, the 
minerals predominating and consisting chiefly of iron 
and magnesia, also a considerable proportion of 
quartz and some potash felspar.” (Natwre, May 29, 
1902, page 112.) 

A comparison of the dust which fell in the erup- 
tion of 1812 with that which has fallen in the recent 
eruption shows that the dust of 1812 was of a much 
finer and smaller character, and that it consisted 
mostly of ‘‘ dark brown voleanic glass.” 

This difference in characteristics between the 
dust falling during the respective eruptions of 1812 
and 1902 appears to indicate some difference in the 
source of origin of the ejected matter, or, at any 
rate, a difference in the circumstances producing the 
two eruptions, and in the respective ejective forces 
at work in these separate eruptions. 

Dr. Smith remarks that ‘‘ during the recent fall 
of volcanic dust it was noticed that the ash at first 
was rather coarse and of brownish colour, then it 
became slightly redder, while the final deposits con- 
sisted of a whitish grey impalpable powder.” 
(Nature, May 29, 1902, page 112.) 

The Rev. J. H. Darrell, another observer of the 
volcanic dust from Soufriére, remarks that the vol- 
canic dust appeared ‘‘to consist of comminuted 
rock produced by attrition of the material by the 
successive outbursts.” (Dominica Guardian, May 
9, 1902.) 

Dr. Nicholls noticed that the ‘‘lava (and its 
products—viz., pumice, scoriz, mud, ash, and 
dust) thrown up from Mont Pelée was of an 





andesitic nature, whilst that from the St. Vincent 


volcano was a light basaltic lava.” (Nature, June 
26, 1902, page 203). 

Mr. G. Tr Prior, at the meeting of the Minera- 
logical Society on June 10, considered that the 
constituents of the volcanic dust from the Soufriere 
eruption ‘‘are like those of a hyperstheneaugite- 
andesite,” which would appear to indicate that the 
St. Vincent eruption was connected rather with 
Pacific than with Atlantic sources of origin. 

The West Indian Volcanoes Committee of the 
Royal Society found the voleanic dust which fell at 
Barbadoes (about 100 miles away from the volcano) 
to consist principally of ‘‘ magnetite, hypersthene, 
augite, plagioclase (anorthite - labradite), small 
pellets of pumice, and fine powder composed of 
minute mineral particles and disintegrated pumice.” 
(Nature, June 26, 1902.) 

Professor Bonney considers that the matters 
ejected from Soufriére and Mont Pelée ‘are gene- 
rally similar.” 

In addition to the type of volcanic dust referred 
to in this paper, there are occasionally ejected from 
some volcanoes small crystals of iron. <A typical 
illustration of these iron crystals is given on Fig, 18, 


Tut Mission OF VOLCANOES. 


The all-wise Creator has ordained work for the 
most gigantic forces of Nature, as well as for the 
most minute microscopic forces which he has 
brought into action. 

Terrific as are the forces of volcanic action, they 
have in the past, and do yet serve their ordained 
purpose in the magnificent scheme of creation and 
cosmic development. 

Volcanoes form a natural vent for the pent-up 
internal forces resulting from the slow cooling 
and consolidation of the earth’s mass. They act 
as the safety valves of the world, without which 
the crust of the earth would in all probability burst 
with explosive force, and with a resultant cataclysm 
“——. to contemplate. 

olcanoes tend in fact to maintain the normal 
stable equilibrium between the interior and the 
outer surface of the world. Moreover, in the course 
of time they help to equalise the relationship be- 
tween the sea and land areas of the globe. 

Volcanic action in the past has been one of the 
most potent agencies in the formation of the pre- 
sent contour of the globe, and it appears destined 
in the future to maintain its place as a permanent 
factor in mundane developments. 

Furthermore, an important and deep moral 
lesson is taught by the study of volcanic action. 

The display of these gigantic forces from time to 
time impresses the soul with a reverential sense of 
the majesty, dominion, and power of the Eternal 
Lord, the Creator of the ends of the earth; for 
‘‘the pillars of heaven tremble” (Job xxvi., 11), 
and ‘‘the thunder of His power who can under- 
stand "(Job xxvi., 14), for ‘‘He putteth forth His 
hand upon the rock; He overturneth the moun- 
tains by the roots” (Job xxviii., 9). 

The comparative insignificance of man and the 
smallness of human knowledge is brought pro- 
minently before the thoughtful mind, for, ‘‘ Hast 
thou heard the secret of God?” (Job xv., 8), and, 
‘* Knowest thou the ordinances of heaven? Canst 
thou set the dominion thereof in the earth ?” 
(Job xxxviii., 33); but, ‘‘ with God is terrible 
majesty ” (Job xxxvii., 22). 

Our ignorance of volcanic phenomena is a rebuke 
to the present boastful attitude of the human mind, 
and the true scientist will conscientiously endorse 
the beautiful thought expressed by Sir Isaac 
Newton, when, a short time before his death, he 
uttered these memorable words :—‘‘I do not know 
what I may appear to the world; but to myself I 
seem to have been only like a boy playing on the 
sea-shore, and diverting myself in now and then 
finding a smoother pebble or prettier shell than 
ordinary, whilst the great ocean of truth lay all 
undiscovered before me.” 

Truly, as the Scriptures say, ‘‘ With the lowly is 
wisdom” (Prov. xi., 2), for ‘* Wisdom resteth in 
the heart of him that hath understanding” 
(Prov. xiv., 33). 

APPENDIX. 

A further idea of the awfulness and magnitude of 
the phenomena is afforded by the detailed account 
given in the Dominica Guardian by the Rev. J. H. 
Darrell, who thus describes the effect as witnessed 
from a row-boat some 8 miles from Soufriére. 

** At 12.10 p.m. (May 7) I left in company with 
several gentlemen in a smal] row-boat to go to 
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Chateaubelair, where we hoped to get a better view 
of the eruption. As we passed Layou, the first 
town on the leeward coast, the odour of sul- 
phuretted hydrogen was very perceptible. Before 
we got half way on our journey a vast column of 
steam, smoke, and ashes ascended to a prodigious 
elevation. The majestic body of curling vapour 
was sublime beyond imagination. We were about 
8 miles from the crater, as the crow flies, and the 
top of the enormous column, 8 miles off, reached 
higher than one-fourth of the segment of the circle. 
I judge that the awful pillar was fully 8 miles in 
height. We were rapidly proceeding to our point 
of observation, when an immense cloud, dark, 
dense, and apparently thick with volcanic ma- 
terial, descended over our pathway, impeding 
our progress and warning us to proceed no 
further. This mighty bank of sulphurous vapour 
and smoke assumed at one time the shape of 
a gigantic promontory, then appeared as a col- 
lection of twirling, revolving cloud-whirls, turning 
with rapid velocity, now assuming the shape of 
gigantic cauliflowers, then efflorescing into beauti- 
ful flower shapes, some dark, some effulgent, others 
pearly white, and all brilliantly illuminated by 
electric flashes. Darkness, however, soon fell 
upon us. The sulphurous air was laden with fine 
dust that fell thickly upon and around us, dis- 
colouring the sea ; a black rain began to fall, fol- 
lowed by another hail of favilla, lapilli, and scoriz. 
The electric flashes were marvellously rapid in 
their motions and numerous beyond all computa- 
tion. These with the thundering noise of the 
mountain mingled with the distant roar of the 
lava, the shocks of earthquake, the falling of stones, 
the enormous quantity of material ejected from the 
belching craters, producing a darkness as dense as 
a starless midnight, the plutonic energy of the 
mountain growing greater every moment, combined 
to make up a scene of horrors,” 





ADDENDA. 

The lecture at the University of Cambridge 
embraced the following subjects: Physics of the 
earth’s crust ; solidification of matter ; structure of 
rocks of igneous origin ; description of a volcano ; 
theories of voleanic action and energy ; lunar vol- 
canoes ; causes of existing volcanoes ; remarks on 
effect of stresses in the interior of the earth ; causes 
of fluidity of lava ; illustrations of typical volcanoes 
at rest and in eruption ; the phases of volcanic ex- 
plosions illustrated ; submarine volcanoes ; probable 
causes of special local volcanic energy ; the micro- 
crystalline structure of volcanic dust recently 
ejected from West Indian volcanoes compared with 
voleanic dust from the volcanoes of the Andes ; 
microscopic demonstration at high magnification of 
the structure of volcanic dust, showing occluded 
gas cavities and other phenomena with polarisation 
effects ; the mission of volcanoes. 

The lecture was also illustrated by typical speci- 
mens of various volcanic bombs and other volcanic 
products, volcanic dust, &c., ejected from Mont 
Soufriere, St. Vincent, and from Mont Pelée, Mar- 
tinique. 








THE VIBRATION OF STEAMSHIPS. 


By Rear-Admiral Grorcr W. Metvitxe, Engineer- 
in-Chief of the United States Navy. 


(Continued from page 138.) 


ExTREME ImpoRTANCE OF SHORT-PERIOD 
VIBRATIONS. 

Some statements of Mallock’s show most remark- 
ably the importance of exceedingly minute vibra- 
tions if the period is short enough. The Board of 
Trade Report, in the appendices of which he gives 
many interesting results, deals with vibration, 
causing complaint, produced in houses near the 
Central London Railway. ; 

[p. 5.] ‘* Perhaps the most remarkable thing 
which the inquiry on the subject of train vibrations 
has made evident is the extreme smallness of the 
actual motions which give rise to complaint. 

“The amplitudes of the vibrations in the houses 
examined rarely exceed a thousandth of an inch, 
and such an amplitude when the frequency is over 
10 per second is a genuine source of annoyance.” * 


* This gives the strongest support to the force x fre- 
quency measure of the importance of a vibration. For 
an amplitude of a thousandth of an inch and 10 vibrations 
per second we have :— 


Y= 


600° x .002 
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_ 6002 x .002 _ 


= .432, A= —_ = = 072. 








My whole examination of Berling’s pallograms 
brings this great importance of these short-period 
vibrations out most clearly. And are not heat, 
light, and electricity, manifestations of excessively 
rapid vibration—measured by millions of millions 
per second? The experiencing of such a vibration 
of the most incredibly small amplitude means 
instant death. 

Let me conclude this section by a quotation from 
Mallock. He has studied the problem for many 
years, and has been employed by the British 
Admiralty on several occasions to make obser- 
vations and advise them. He went out on the 
ships with this one object in view. This is what he 
says in 1895.* 

‘*The only remaining remark I have to make is 
with regard to ships, torpedo-boats, and so on. I 
am sure any naval officer would be willing to stand 
a considerable amount of slow vibration, but the 
annoying thing is the exceedingly rapid vibrations 
which make movable objects unwilling to stay in 
their proper places, and prevent writing or reading 
with any degree of comfort. That going on for 
days together is most trying. The first vibration 
is only 120 or 130 per minute, and you might have 
a good deal of that and not mind it very much. The 
only way to get rid of these tremors is by having the 
engine thoroughly balanced,t and I believe any little 
extra weight that would be involved in doing this 
would earn its passage over and over again in the 
comfort and readiness for service which the absence 
of vibration would bring about. . . . I think any- 
body who has been in the charthouse of some of our 
ships going at full speed must have experienced a 
good deal of trouble in keeping charts on the table, 
and would realise that the prevention of these rapid 
vibrations is a most desirable thing.” 


SECTION II. 
Tue Non-OccurRENCE OF TORSIONAL VIBRATION 
OF THE SHIP. 
So far I have dealt only with vertical and hori- 
zontal transverse vibrations. Let us now deal very 
briefly with torsional vibrations. 





Non-OccurRRENCE OF TORSIONAL 
VIBRATIONS. 


There has been a great difference of opinion as 
to whether or not torsional vibrations presented 
themselves. Macalpine, in his paper, argues that 
they will not, and advocates a form of his engine 
which, for simplicity, he leaves very unbalanced 
torsionally. His reasons I will detail more fully 
in Section III. when referring to his system. In 
his paper he gives the deduction of the well-known 
equation for the periodic time of a circular tube, 
vibrating torsionally with two nodes (equation (8) 
of Section III.). From this he deduces that, in 
any ordinary case, a ship will vibrate torsionally 
from seven to ten times during every revolution of 
the propelling engine running at the highest speed 
likely to be adopted. Consequently, there will be 
no synchronism between the large first-period tor- 
sional couple and the torsional period of the 
ship. The only effect of this first-period couple 
will be a very minute rigid body rotation, the 
value of which, in a particular case, he computes. 
Similarly, he shows that the second-period couple, 
which is much feebler, will cause much less effect. 
By the time wereach seventh to tenth-period couples, 
for which synchronism may exist, he shows they 
are not sensibly different in his engine from those 
in the ordinary forms of engine ; and they are ex- 
cessively feeble. 

He finally refers to twin screws with unbalanced 
engines as forming a much worse case than his 


ARGUMENTS FOR 








This must, in most cases, have been felt by the residents 
who complained of these vibrations, through a thick 
carpet—that is, through a very non-resilient medium, the 
thickness of which would be over 100 times the amplitude 
of vibration. If A gives the importance of the vibration, 
as measured, it is only equivalent to one-fourteenth of 
our unit, and, as felt through the carpet, this would 
inevitably suffer great reduction. The value .432 would, 
of course, suffer the same reduction, but might still be 
left a sensible fraction of the unit chosen. Most probably 
Mallock’s delicate vibration-recording apparatus rested 
on the bare floor. The tripod on which it was supported 
would have pointed legs, so that even if pee gt a 
carpet, it would come practically in contact with the 
floor ; not having the yielding support, and consequent 
reduction of vibration amplitude, which a carpet would 
supply under the comparatively large surface of the 
human foot. 

* Transactions, Institute Naval Architects, London, 
vol. xxxvi., page 327. 
+ The ita]ics in this quotation are mine, 








engine, as the leverage of the forces producing the 
couple is much longer. Even with twin screws, 
there is usually no noticeable effect, and never one of 
a serious magnitudé. 

I quote the next few paragraphs from my own 
paper, page 127 :— 

‘In support of this statement of his, and as 
strongly supporting his whole contention, I may 
add another quotation from Mr. Yarrow’s celebrated 
1892 paper :— 

‘** As a further proof that the vibration is due to 
the machinery, I may mention that two years ago I 
made a passage to the United States in one of the 
very fast twin-screw steamers. I selected a berth 
in the central portion of the vessel, thinking it a 
good position for comfort, but the vibration was 
found to be so excessive that after five days it was 
scarcely bearable to the passengers whose berths, 
like my own, were situated at the points of greatest 
vibration. The vibration was found to vary periodi- 
cally. When the two low-pressure pistons were 
descending at the same time it was excessive ; but 
when one low-pressure piston was ascending and 
the other descending, it was entirely neutralised.’ 

‘** Here we have the whole matter brought to a 
crucial test. Mr. Yarrow’s berth, being at the 
centre of the vessel, was not only at the point of 
maximum vertical, but also of maximum torsional 
vibration. No doubt the berth was at the outside 
of the vessel where the movement from a given 
angle of torsion would be greatest. The engines 
were exceedingly far from being balanced, for when 
acting together they gave rise to vertical vibrations 
‘scarcely bearable.’ When the vertical forces were 
exactly counteracting one another, realising pre- 
cisely the effect of Macalpine’s proposed engine, 
but with a greatly exaggerated leverage between the 
opposing forces, the vibration was ‘entirely neutra- 
lised.’ The evidence could not be stronger or freer 
from doubt ; and it enhances its value a thousand- 
fold that it was given by an engineer of the highest 
ability, who had been specially studying and 
experimenting on this very subject for years pre- 
viously to 1890. If there had been a sensible 
torsional vibration, it would no doubt have been 
noted. The conditions were entirely favourable to 
their being set up. The engines would usually run 
so nearly at the same speed that elastic torsional 
vibrations would have ample time to reach their 
maximum development before the favourable phase 
passed. The rigid body rotation requires no time 
to grow;-it appears at once of such amplitude 
as will keep the moment of momentum always zero. 
Yet none was noted, though the unbalanced forces 
and the lever arm between the engines was so 
large.” 


ARGUMENT FOR OCCURRENCE OF TORSIONAL 
VIBRATION. 


‘*Tn what immediately precedes, it has been stated 
that with ‘the ordinary engine elastic torsional 
vibrations do not occur. It may be objected that 
Herr Schlick, in his 1895 paper, before the Institu- 
tion of Naval Architects, speaks of elastic torsional 
vibrations, giving formule and diagrams. He does 
not mention the length of ship on which his obser- 
vations were made, but judging from the engine 
revolutions (150) one is led to conclude it was not 
a very large ship. His formula, which is equiva- 
lent to equation (17),* would probably have given 
not less than 1500 vibrations per minute. He omits 
to give a numerical example. But his diagrams of 
torsional (?) vibrations are marked 150 per minute. 
Mr. Mallock, in the discussion, calls his attention 
to the great discrepancy between the calculated and 
observed periods. Herr Schlick’s reply is entirely 
unsatisfactory. He says the difference is due to the 
small torsional rigidity of the steel hull. ‘ Every 
shipbuilder,’ he says, ‘knows that the rigidity of a 
ship’s hull against torsion is relatively small... .’ 
To reduce torsional vibrations from 1500 to 150 per 
minute would require a reduction of torsional 
150 y= in 
1500) ~ 100°° 

‘* As the ship was a German war vessel, it would 
have a steel deck, and, consequently, a torsional 
rigidity more nearly 80 or 90 per cent. of the 
as steel tube. I have little doubt that 
what Herr Schlick observed was the first-period 
rigid body rotation spoken of above.” 


rigidity in the proportion ( 


Beriine’s EvipEnce. 


It is with deep interest that we turn to the 
careful and elaborate plottings by Berling, made to 





* Equation (8), Section III. 
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settle this very point. He says [page 386, Jahrbuch | 
der Schiffbautechnischen Gesellschaft, 1901] :— 

‘*In order to examine whether the horizontal 
vibrations might be regarded eventually as torsional 
vibrations, it was attempted to find a possibly 
existing torsional axis by plotting the horizontal 
vibration amplitudes of the decks to different sides 
of the frame lines. As Plates 3 to 6 clearly | 
demonstrate, we would have to suppose two 
torsional axes, one upper and one lower, which | 
have been laid down in the drawings. 

‘* But it appears to be entirely inadmissible that | 
ships should have torsional vibrations simul- 
taneously about two longitudinal axes ; it may 
therefore be concluded that the number of torsional 
inertia-vibrations of these cruisers is too high to be 
at all excited by the frequency of the force- 
vibrations that are sent into the ship by the exist- 
ing numbers of revolutions of the main engines.” 

This absolutely confirms my opinion and 
Macalpine’s, our prediction being confidently made 
from theory ; and Berling gives precisely the same 
reason for the complete absence of elastic torsional 
vibrations. The minute rigid body rotational 
vibrations of first and second period have also 
been so small that they have escaped Berling’s 
delicate measurements. 


SECTION [II. 
THe Macapine System oF) BALANcine. 
Since Macalpine’s paper has appeared in full in 
ENGINEERING,* I need only give the briefest out- | 
line, referring to the original paper for all details. 


DESCRIPTION OF DESIGN AND ADJUSTMENTS FOR 
BaLANCE. 

Instead of repeating any of the designs of this 
engine which have already appeared in ENGINEER- 
NG, I will give one which Macalpine made for my | 
last year’s paper. Figs. 24, 25, and 26 show a} 
four-cylinder quadruple engine, working on two 


* Vol. Ixxii, page 68, 
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THE PARIS AUTOMOBILE EXHIBITION. 
(For Description, see Page 206.) 
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Fics. 55 anp 56. Carsurettors ; Herstau Factory. 


|cranks. The high-pressure and first intermediate- 
| pressure cylinders are immediately over the cranks. 
/The second intermediate -pressure is connected 
| through levers and links to the high-pressure cross- 
| head. Similarly, the low-pressure is connected to the 
first intermediate-pressure crosshead. It is at once 
evident that the upward movement of the high- 
| pressure piston is precisely the same as the downward 
movement of the second intermediate-pressure. By 
| proper adjustment of the moving masses a perfect 
| vertical and horizontal balance can be attained ; 
|for a comparatively light counterbalance on the 
consi exactly balances the revolving masses ver- 
'tically and horizontally. The levers and links can 
| be so adjusted that there is no unbalanced hori- 
|zontal force from them, and it only remains to 
| properly adjust the masses of the parts moving with 
| the crossheads to make the total vertical force zero. 
Both Macalpine and I give the full details of the 
calculation in our papers, and, as these calculations 
can readily be referred to, I will not repeat them. 
| Macalpine sent me this design as an improve- 
| ment on one of those which he gave in his paper, 
|in which the crosshead ends of both front and back 


Fics, 40 anp 41. Cuassis or Messrs. C, E. Hennriop. | links were above the lever ends. He pointed out 
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that in that case the motion of the back piston is 
not absolutely the reverse of that of the piston over 
the shaft. ‘hough the difference of displacement 
of this piston from the required position is, in the 
earlier design, never more than a very small fraction 
of an inch, he very properly avoids the risk of an 
approximate balance when it can so easily be made 
perfect. 

To make clear the mechanical advantages of this 
design over that for which it is substituted, I will 
quote from my last year’s paper :— 

‘*The bearing surfaces in this and the merchant 
engine design have all been increased. Though the 
surfaces in the earlier design seem ample, the in- 
crease puts the long running of the engine without 
readjustment beyond question. 

‘* By bringing the main guides to the outsides, 
their accessibility is considerably increased, and it 
also allows the levers, though raised, to be kept 
closer together with their centre bearings outside 
them and in easy reach. Making a centre front 
column leaves theengine perfectly open overthe main 
bearings, so that not only these, but also the main 
crossheads, front links, and centre lever bearings, 
can be easily got at, even when the engine is run- 
ning. To make this easier at the after end, the 
after back column of the second intermediate-pres- 
sure cylinder is moved a few inches aft of the centre 
of the corresponding main bearing. As strength is 
easily provided, this shift may be made without 
fear. Also, to give better head-room above the 
intermediate platform, the high-pressure and first 
intermediate-pressure valves are worked from 
above. This is also improved by dispensing with 
the jaw guides of these gears, as shown in the view 
of the valve gear, Fig. 26. 

‘The extra length of back piston-rod required 
by the modification of the design is 25 in., but this 
weight is almost entirely saved by the shortening 
of the links. In any case, its inertia at full speed 
only increases the pressure on the main bearings 
by 24 lb. per square inch, so that the addition is 
unimportant. 

‘*The travel of the levers above and below the 
horizontal position is made unequal. This in no 
way affects the balance, but by preventing the 
lever and links from drawing so nearly into line 
when the crank is at the top makes the adjustment 
of the whole connection less delicate. The links 
have also been so designed that they can be kept 
exactly to length. The levers can readily be with- 
drawn to the back. The back links and glands of 
back cylinders are in easy reach. 

‘*The cross-ties are attached so that the expan- 
sion of the cylinders will have no sensible effect. 

‘**Some of the weight saved by bringing down the 
back cylinders is added to the front columns and 
some to the front of the bedplate, so that the total 
is not much altered. 

‘** The front cylinders are held from fore-and-aft 
movement by a jaw cast on the low-pressure cy- 
linder, which holds, by sliding contact only and 
without bolting, the foot for the centre back 
column of the front cylinders, 

‘*The front of the engine may now be toward the 
centre of the ship, as is usually most convenient ; 
and the hatches, instead of coming close together, 
will leave a wide passage on deck between them. 
The hatches do not now require to come much be- 
yond the centre of the back cylinders, which will 
leave these openings of about the ordinary width, 
and give broad outboard passages on deck. 

‘*The high-pressure and first. intermediate-pres- 
sure valves draw up, those of the second interme- 
diate pressure and low pressure draw down.: This 
not only suits the design, but also the narrower 
hatches.” 

If, in making the balance, a little weight had 
to be added to the moving parts of the back 
cylinders, I think it might, insome cases, be well 
to add it partly by lengthening the piston-rod, and 
thus bringing up the back cylinders to the same 
level as the front ones. The framing would thus 
be improved, and the upper atawartship bolts ren- 
dered unnecessary. 

I need not refer to the long discussion of the 
admissibility of the lever, further than to say that 
we on this side of the Atlantic know it and are not 
afraid of it. 

If the lever is all right, if we adopt it here, we 
can realise a complete solution of the vibration 
problem. If we decide against ‘it, we can make no 
further progress in this direction with the recipro- 
cating engine. Its adoption gives us also a lighter 


engiue, a simpler engine, and one which takes up 








much less room in the ship. The non-vibrating en- 
gine is also necessarily the better and safer to run. 


As Macalpine shows, in a figure in his paper | 


which he drew at my request, the engine occupies 
very much less space in the ship. [found that a triple- 
screw arrangement could be made very conveniently 
with this engine when it was hardly possible with 
the ordinary four-crank engine, as the machinery 
space became so long. 

PossiBLE TORSIONAL BALANCE. 

The engine, as shown in Figs. 24 to 26, has an 
unbalanced inertia torsional couple. By placing 
the cylinders tandem, or adding a third cylinder on 
the other side of the vertical line through the shaft 
and also connecting it with a lever, any increase 
of unbalanced torsional couple over that in ordi- 
nary forms of engine is avoided. But these ar- 
rangements are not to be commended for ship- 
board. 

Macalpine long ago pointed out to me that by 
increasing the number of cranks almost perfect 
torsional balance can be attained. Take three 
cranks at 120 deg., and make the moving masses 
alike for each of the three cranks. The first- 
period torsional couple for the forward crank may 
then be represented by C, cos @; and the total 
torsional couple from the three cranks will be 

C, cos 04+C, cos (0-+120°)+C, cos (6 —120°)=0 

Similarly, for second and fourth-period torsional 
balance, we have : 

C, cos 2 0+C, cos 2 (8 +120°) 4+-C, cos 2 (8 —120°)=0 

C, cos 4 0+C;, cos 4 (0 + 120°) +C, cos 4 (9@—120°)=0 

Similarly, the valve gears for each crank may be 
balanced. This gives perfect torsional balance for 
first, second, and fourth periods. 

For very large engines it would probably be 
advisable to adopt three cranks and six cylinders. 
In such cases it is usual to decrease the size of the 
largest cylinders by increasing their number. 

With four cranks in opposite pairs, at right 
angles, we could only have first and second-period 
torsional balance. 


Errect oF TorstIoNAL UNBALANCE. 


But I do not believe the complication of three 
cranks and six cylinders to be in any way necessary 
for balance, as no sensible torsional vibrations arise. 
Of this, in the last section, I have given the 
strongest practical proof. I will now recall, very 
briefly, the theoretical examination given in both 
my paper and Macalpine’s of the effect of the un- 
balance of his two-crank engine. 

The periodic time of torsional vibration of a 
circular, uniform tube, there being two nodes— 
the gravest torsional vibration that would occur— 


is, in seconds : S 
T= t/, bt, ae 
gh 


l= -? of the tube in feet 
g =3 
= the weight in pounds per cubic foot of the elastic 
. cantettal of the ye 500 for steel 
m = the modulus of rigidity in pounds per square 
foot = 12 x 144 x 10° for steel. 

The elastic tube, at each section, is supposed 
symmetrically loaded with inelastic material, till its 
moment of inertia is increased to n times that of 
the unloaded tube. Thus the elastic structure of 
the ship is loaded with woodwork, machinery, and 
cargo, which contribute little to the elastic reaction. 
From figures supplied by his friend, Professor F. P. 
Purvis, Macalpine concluded that for a ship n will 
range from about 3 to less than 2, the figures for 
warships being nearer the lower limit. 

Take a tube (ship) 400 ft. long, having an engine 
running 112.5 revolutions, and take n = 2, 3, and 
as high as4. We readily find, using equation (8)— 

n = multiplier for moment of inertia 2 : 

N= number of vibrations per minute 1119 913 791 

S = number of synchronizing period 9.9 8.1 7.0 

In order that the ship may act like the tube, 
what we require is to make a torsionally stiff struc- 
ture—that is, so to stiffen it that the sections can 
change shape but very slightly when the twisting 
couple is applied. This is amply done in a ship 
by means of the frames, beams, and bulkheads ; 
so we may be sure the above result does not differ 
greatly from the truth for a ship. Especially is this 
the case since the time of one vibration lengthens 
in the same proportion as the square root of the 
elastic reaction diminishes. We see, then, that the 
proportionate change in the period is much smaller 
than that of the elastic reaction. 

This synchronism only occurring with high-period 





torsional couples in the engine, one naturally 
inquires— 

What increase is there in the torsional couples of 
the various periods in this engine over the ordinary 
engine? Macalpine gives fully the details of this 
calculation, comparing the increase of torsional 
couples from two cylinders acting on one crank, 
arranged as in his system, over that of both 
cylinders acting direct. 

The results are :— 


. Percentage 
Period. Increase. 
2nd 25.7 
3rd 0 
4th 7 
5th 0 
6th 3.4 
7th 0 


&e., &e. 

Thus, in those high periods which will syn- 
chronise, there is no sensible increase over the 
torsional couples for an ordinary engine. Hence 
we need not fear these vibrations, as they do not 
occur with an ordinary engine. 

We have still to examine the very large first- 
period torsional couple produced by this engine, 
but which scarcely exists in the direct-connected 
engine. It will produce no elastic torsional vibra- 
tions, as it only applied from a seventh to a tenth 
as quick as the slowest of these vibrations ; but it 
will rotate the ship as a rigid body. 

If %, is the greatest angular rotation of the ship 
from its undisturbed position, and b the _half- 
breadth of the ship, the greatest vertical linear 
displacement at the side of the ship is— 

mr Db 
$b 


ae 
due to one pair of cylinders. 
the reciprocating mass for each cylinder. 


(9) 


n= 

r = the crank radius. 

D = the athwartship distance between the cylinder 
centres. 

I = the moment of inertia of the ship about the 


longitudinal axis for these vibrations. 


The engine, Figs. 24 to 26, is about the same 
power as each of the engines of the United States 
battleship Alabama. Taking the weights from the 
earlier design, which are little different from those 
of the design figured here, Macalpine deduces from 
equation (9) that the two pairs of cylinders would 
give for the Alabama 

¢, b = .0045 in., 
or a total movement of less than one hundredth of 
an inch. 

Aiming a gun athwartship at a target three miles 
distant, there would be an apparent movement of 
the sight on the target— 

1 3 x 5280 
= 100 * ~ -36 
36 ft. being the half-breadth of the ship. 

The rigid body second-period vibrations will be, 
relatively to the first period, very small. And, for 
ships in every way similar, the angular displace- 
ment ¢, will be constant, and ¢, 6 proportional to b. 
Thus, even in small high-powered ‘dios, ¢,b will 
remain small. 

I believe this system is correct, both theoretically 
and practically ; that by its adoption we would get 
over all the very ‘serious difficulties arising from 
unbalanced engines. IfI err, I err in good com- 
pany—my opinion coincides with that of Philip 
Watts and Macfarlane Gray. 

(Zo be continued.) 


= 4.4 in. 








THE RUSSIAN FIRST-CLASS 
CRUISER “BOGATYR.” 
In accordance with the high aims of the new naval 
scheme, the Russian Government invited, in the 


| spring of 1898, tenders for the construction of a 


protected cruiser of approximately 6000 tons dis- 
placement. The mean speed of two trial runs, 
each lasting six hours, was to be 23 knots, and 
this speed was to be realised under certain defined 
conditions. The cruiser was to carry the normal 
complement of 580 men, provisions for 60 days, 
water for 10 days, a normal load of 720 tons of 
coal, 76 tons of engine-repairing materials or spare 
parts, and an armament as follows :— 
Ship Guns : 
Twelve 15-centimetre (5.9 in.) quick-firing guns, 
45 calibres long, with ammunition for 2160 shots. 
Twelve 7.5. centimetre (2.95 in.) quick-firing-guns, 
50 calibres long, with ammunition for 3600 shots. 
Eight 4.7-centimetre (1.85. in.) quick-firing-guns, 50 
calibres long, with ammunition for 4860 shots. 
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Boat Guns: 
Two 3.7-centimetre (1.46 in.) quick-firing guns. 
Two 6.5 (2.56 in.) landing guns. 


wo 7-millimetre (0.28 in.) machine guns. 
All with ammunition and accessories. 
Torpedo Armament : 
Two submerged broadside torpedo guns. 
Four torpedo guns. 
Two boat torpedo guns. 

The cruiser was to have bunker space for 1100 
tons of coal. With normal load the metacentric 
height was to be guaranteed at 750 millimetres 
(29.5 in.), and with all the coal on board it was 
to be 700 millimetres (27.6 in.). Of German firms 
the Germaniawerft Friedr. Krupp, of Kiel, F. 
Schichau, of Elbing, and the Vulcan Company, of 
Stettin, participated in the competition ; of foreign 
firms, Messrs. William Cramp and Co., of Phila- 
delphia, and others. As the result of the competi- 
tion, the Russian Government entrusted each of 
the three firms, Cramp, Krupp, and Vulcan, with 
the construction of one protected cruiser. 

While Messrs. Krupp and Messrs. Cramp con- 
formed almost entirely to the design outlined by 
the Russian Government, and fitted shields for 
all the 15-centimetre guns, the Vulcan Company 
suggested a modification in the mounting and pro- 
tection of these guns. Four of those guns were to 
be placed in turrets, two in each, one at the for- 
ward end, and the other in the poop; four in the 
casemates, and four only behind shields. It is 
scarcely necessary to enforce the enormous supe- 
riority of the casemate over a shield as a means of 
protecting gun, ammunition, and crew, and the 
attainment of the high speed and the high gun- 
power results with this important modification be- 
comes a matter of considerable interest. All the 
smaller guns were likewise protected by shields. 

In view of the great amount of ammunition 
carried, and the large complement of marines re- 
quired under the conditions of the Russian Govern- 
ment—the full complement of the ship being 580 
officers and men—and further because of the modi- 
fications due to the turrets and casemates for the 
guns, the Vulcan Company proposed a considerably 
increased displacement, namely, of 6750 tons, in order 
to be able to comply with all the other stipulations 
made; but at the same time they agreed to the same 
speed, &c. The result was the building of the Bogatyr, 
the vessel which forms the subject of the present 
article. With our issue of January 30 we published 
a two-page engraving, containing a longitudinal 
section and three deck plans of this ship, and this 
week we give another two-page plate, and further 
illustrations on pages 208 and 209. 

The modified design carried out by the Vulcan 
Company, with the approval of the Russian Govern- 
ment, proved so satisfactory to the Russian Govern- 
ment that they at once began the construction of 
four sister-ships of the Bogatyr, on the Vulcan plans, 
in their own shipbuilding yards. The compliment 
thus paid to the Vulcan Company and its direc- 
torate was not depreciated in any degree by the 
substantial monetary remuneration received by the 
company for the use of the designs. The chief dimen- 
sions adopted by the Vulcan Company were :— 


Length over all 134 metres (439 ft. 74 in.) 


Length in the water line... 132 (433 ft 0 in.) 
Length between perpendi- 

culars—... as .. 127 ,, (416 ft.8 in.) 
Breadth, maximum, be- 

tween frames... aa (54 ft. 54 in.) 
Depth, moulded... oe ee (34 ft. 14 in.) 
Draught... e 2% 6.3 ,, (20 ft. 8, in.) 


The guns and torpedo armament were exactly to 
stipulation. 

The contract speed of 23 knots, it was calculated, 
called for engines indicating 19,500 horse-power. 
Preference was given to two, instead of three, pro- 
peller shafts, for the following reasons :— 

1. Simplicity in working. 

2. Greater control of the installations. 

3. Simpler engine signalling service. 

4. Less weight ; or, with the same weight, 
stronger construction of engines and boilers. 

0. Considerable saving in space. 

_ 5. Increased efficiency of the whole installation, 
Since three propellers influence one another dis- 
advantageously. 

he twin-screw arrangement, too, rendered more 
Space available for large and accessible ammunition 
magazines, which are shown on the plan (Fig. 7). 
The arrangement of only three groups of boilers 
Instead of four led to a further saving in space 
forward, where ammunition accommodation was 
wanted. It thus became possible to construct the 


magazines of large dimensions. Large ammunition 
chambers are in themselves a great advantage for 
any warship, as in such case the working of the 
ammunition hoist is much facilitated. The upper 
deck (Fig. 3) has also profited from the good distri- 
bution of the guns and of the ammunition hoists, 
and the well-designed arrangement of the engine 
and boiler plant. Clear space for drilling the 
sailors and marines, such as we find on both sides 
of the Bogatyr, from poop to forecastle, can, as a 
rule, only be met with on regular naval liners. 

The deck-houses on the poop and on the main 
deck for the officers, and in the waist of the ship 
and forecastle for the men, afford spacious and well- 
ventilated accommodation. The arrangement of 
the hospital is a specially noteworthy feature in 
the design and general arrangement of the living 
quarters. 

The cruiser is fitted with two steel masts, with 
pitch-pine tops, rising 37 metres (121 ft.) above the 
water-line. There are three yards on each mast: a 
lower yard and a Mars yard, both of pitch-pine, 
with a signal yard, of steel tubing. 

The use of wood has been limited to the lowest 
possible amount in order to reduce all fire risks. 


STEEL CoNnsTRUCTION. 

Turning now to the constructional work, which 
is shown on the series of cross-sections reproduced 
on pages 208 and 209 (Figs. 13 to 24), it may be said 
at the outset that it was stipulated that the tensile 
and compression stresses on the hull must not 
exceed 10 kilogrammes per square millimetre (6.35 
tons per square inch). In calculating the strengths, 
the customary assumption was made that the wave 
length is equal to the’ship length, and the wave 
depth equal to 0.05 of the length. The stresses 
were calculated for the ship when in several posi- 
tions on a wave crest and in a wave hollow; the 
maximum resulting stress was 9.80 kilogrammes. 
Reduction to the least possible dead mass, allowing 
full utilisation of the material, is always aimed at 
in the construction of cruisers. The trials to which 
the Bogatyr has been submitted demonstrate that 
this problem has successfully been solved by the 
Vulcan Company. 

The sternpost, which is made of two steel cast- 
ings, has been provided with a heel for the rudder 
bearing, as shown in the longitudinal section of 
the ship, Fig. 1. It was not thought advis- 
able to dispense with the addition of this heel, as 
is often done in warships, as it forms an essential 
element in securing the strength of the stern. 
Three eyes, it will be seen, are also cast to the 
post to guide the rudder; the horizontal portion 
of the post is fitted with strong flanges for the 
purpose of fixing the shaft brackets (Fig. 7). 
The latter consist of two arms of elliptical 
sections, and extend with their upper ends into 
the ship, where they are braced by angles con- 
necting them with the steel skin. The Vulcan 
Company applies this construction by preference to 
war ships, and has found it once more advantageous 
in the case of the Bogatyr. The rudder, which is 
balanced, is built up with steel plates, and is filled 
with pine. 

The stem is a two-part steel casting, and has the 
shape of aram post. Provision is made for joining 
it to the armour plates and the decks, and. there 
is an opening for the bow torpedo tube which lies 
above the water line (Fig. 1). 

The chief point to be studied in designing the 
double bottoms which are shown in the various 
cross-sections was to secure strength to stay the 
vital parts of the cruiser against ramming. For 
this reason, and in the interest likewise of an 
augmented transversal strength, the inner bottom, 
which has a length of 96 metres (315 ft.), has been 
carried from the level of one armoured deck to the 
other for a length of the ship over a distance of 
|63 metres (207 ft.)}—that is, much more than half 
ithe full length. There are also longitudinal 
/bunkers next to the boilers (Fig. 7), and these 
|two arrangements protect the boilers and engines 
|against ramming, and further afford some pro- 
| tection against torpedo attack. It is the first time 
‘that the Vulcan Company has adopted this con- 
| struction, which, having been fully approved of by 
the Russian Navy, will probably be imitated. 

As regards bulkheads, the subdivision into many 
compartments follows the universal practice. The 
bedplates for the main engines have their longi 














transferred to the skin plating, and further to the 
covering of the double bottom. 

The cofferdam, which has a length of 78 metres 
(256 ft.), extends from the armoured deck to 
one metre above the 6.30 metres water-line. It 
reaches aft beyond the boiler and engine-rooms, 
and is divided by the watertight bulkheads. Of 
these transverse watertight bulkheads, twelve ex- 
tend from the inner bottom to the armoured deck, 
and nine from the armoured deck to the upper 
deck. Further provision against sinking is to be 
found in the high-level double bottom, in the 
watertight longitudinal and cross-bunker walls, the 
long.tudinal walls of the ammunition chambers, 
and in the cofferdam. 


ARMOUR. 

For the protection of the engines and boilers, the 
steering engine, and the ammunition, an armoured 
deck extends over the whole length of the ship. It 
is horizontal in its middle portions, as shown on 
the cross-sections, and inclined to an angle of 
34 deg. at the sides. When the ship is drawing 
6.30 metres (20 ft. 8 in.) of water, the armoured 
deck is 1.35 metre (49 in.) below the water-line at 
the slopes, but 0.75 metre (30 in.) above it in its 
middle portion. The armoured deck is built of 
two layers of plates. The lower layer has a 
thickness of 15 millimetres (0.59 in.), and is 
riveted watertight; the upper layer of special 
plates is bolted to the lower, the thickness being 
18 millimetres (0.7 in.) in the middle horizontal 
portion, 54 millimetres (2.13 in.) at the slopes, 
where the deck covers in the engines and boilers, 
and 39 millimetres (1.53 in.) at the forward and 
aft ends. The part of the engines which projects 
above the armoured deck is protected by a dome 
(Figs. land 19). The sides of this dome consist of two 
layers of plates; the lower one 15 millimetres thick 
and riveted watertight, and the upper one of 70 
millimetres nickel steel; the horizontal top is formed 
of two layers of plates, the lower one 15 millimetres 
and the upper one 18 millimetres (0.7 in.) in thick- 
ness. all the plates which exceed 30 millimetres 
(1.18 in.) in thickness have been submitted to gun 
tests. 

The engine-room skylights are fitted with massive 
tighting screens, easily movable by hoists. As a 
rule, armoured gratings are used for this purpose ; 
they have on the Bogatyr been applied only as 
narrow lateral bars, where the hot air is to escape. 


PROTECTION OF ARMAMENT. 


The turrets, which are placed on the poop and 
forecastle (as shown in Figs. 1, 2, 14, and 21), are 
fitted in front with a hard nickel-steel mantle-plate 
125 millimetres (5 in.) in thickness. The rear half of 
the circumference is formed by nickel-steel plates 
of 90 millimetres (3.54 in.), not hardened. Floor 
and ceiling are made of 25-millimetre (1 in.) 
armour-plates. The tubes for the ammunition 
hoist, from the armoured deck up to the poop or 
back, consist of 73-millimetre (2.87 in.) unhar- 
dened nickel steel. 

Unhardened nickel steel, 80 millimetres (3.15 in.) 
in thickness, is also applied for the front plates of 
the four casemates on the upper deck (Figs. 3 
and 23); the sides and backs are formed of two 
layers of ms at 17.50 millimetres (0.69 in.) 
in ‘thickness. e floors and ceilings are made 
in thicknesses of 25 millimetres (1 in.). 

The shafts of the ammunition hoists for the four 
casemates are built up of nickel-steel plates of 
60 millimetres (2.36 in.); they extend from the 
armoured deck to the upper deck. The shafts of 
the ammunition hoists for the 15-centimetre guns 
mounted behind shields (Fig. 14), and for all the 
smaller 7.5 and 4.7-centimetre guns have an 
armoured tube of nickel steel of the same thickness 
—60 millimetres ; this tube is carried to a height 
of 1200 millimetres (47 in.) above the water-line. 

The conning-tower, of elliptical shape, 3890 milli- 
metres by 3200 millimetres (153 in. by 126 in.) in- 
ternal dimensions, stands on a strong foundation 
upon the deck under the lower bridge. The wall- 
plates havea thickness of 140 millimetres (5.51 in.), 
the plate protecting the entrance being 90 millimetres 
(3.54 in.) thick. All are made of hardened nickel 
steel. The floor and ceiling are formed of 25-milli- 
metre (1-in.) ship armour-plates. The portions of 
the floor and ceiling near the compass are made of 
chrome nickel steel. 





tudinal girders on the plane of the girders of the 
double bottom (Fig. 19). Bending stresses are 
avoided in this way, and the stresses are uniformly | 





An armoured trunk, made of forged steel 70 
millimetres (2.76 in.) in thickness, and having a 
diameter of 590 millimetres (23 in.), protects the 
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THE PARIS AUTOMOBILE EXHIBITION. 
(For Description, see Page 206.) 
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Fias. 42, 43, 44. Four-Cytinper Motor Carrtace; Messrs. Havtier anp Co, 


signal wires and communication tubes between the|in each casemate on the upper deck at the four | broadsides there can be simultaneously fired eight 
armoured deck and the floor of the conning-tower. | quarters (Fig. 3), the remaining four being placed | of the 15-centimetre, six of the 7.5-centimetre, and 

The armour on the boiler uptakes and funnel | on the boat deck, and protected by shields (Fig. 2). | four of the 4.7-centimetre guns. The revolving 
base between the armoured deck and the interme- | The position of the twelve 7.5-centimetre guns is | guns turn through an arc of 240 deg. ; the casemate 
diate deck is of a thickness of 40 millimetres | also shown on the deck plans. |and side guns have a radius of 120 deg. et 
(1.58 in.), and consists of a lower layer of water-| The disposition of the guns is such thatauniform| The eight 4.7-centimetre guns have been distri- 
tight ship-plates of 10 millimetres (0.39 in.), and | and strong fire can be maintained from bow and | buted as follows : 


an upper layer of 30 millimetres (1.18 in.) of un-| stern, while the broadside is heavy for this size of | Two on the upper deck, available for the stern fire. 
hardened nickel steel. |ship. Four of the 15-centimetre guns, four of the; ‘Two on the after bridge. 
| 7.5-centimetre and two of the 4.7-centimetre guns | Two on the forecastle. ree 
ARMAMENT AND AMMUNITION TRANSPORT. ‘train forward ; sternward there point four of the | Two on the upper deck, pointing forward. 


While two 15-centimetre guns are mounted in| 15-centimetre, two of the 7.5-centimetre, and four| As shown in Figs. 2 and 3, they have all a range 
each of the turrets forward and aft, one is placed! of the 4.7-centimetre guns. From each of the! of 120 deg This effective distribution of the 
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ordnance is enhanced by the considerable elevation 
at which the guns are placed. Their levels are :— 


Front turret, 9.15 metres (30 ft.) above water-line. 

hg casemates, 7.75 metres (25.5 ft.) above water- 
ine. 

Broadside guns, 5.40 metres (172 ft.) above water-line. 

Rear casemates, 5.40 metres (17# ft.) above water-line. 

After turret, 8.45 metres (27{ ft.) above water-line. 


Particular care has been bestowed on the ammu- 


nition transport. There are the following ammuni- 
tion hoists :— 
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ta ‘ ; and each 4.7-centimetre gun with twenty 
shots per minute. An ammunition trans- 

= port passage has been built under the 
upper deck, by means of which each of the 

respective guns can easily and conveniently 

be served from one hoist. The 15-centi- 

metre projectiles are transported fcur at 

the time, in metal baskets, complete with 

explosive charge ; the 7.5-centimetre pro- 

jectiles, sixteen at the time, likewise with powder. 

he preparatory ammunition is stored on the 
upper deck in spacious boxes for all calibres. All 
Four for the casemates. these arrangements, the distribution of the guns, 

Two for the upper deck guns. the efficient hoists, and the rapid and convenient 

There is, further, one hoist for every three of the | transport of the projectiles, make the cruiser 
7.5 or 4.7-centimetre guns. | eminently fit for offensive warfare. 

All these hoists are worked electrically, but can| The torpedo outfit of the Bogatyr comprises two 
be operated by hand ; and there are, further, spare | lateral pe acon tubes, placed between the rear 
hand-hoists. The electrical appliances permit of|and the middle boiler-rooms (Fig. 17); four 
supplying each 15-centimetre gun with six charges| tubes above the water-line ; two of these permit 




















For 15-Centimetre Guns :— 
Two hoists for the turrets. 


| per minute, each 7.5-centimetre gun with twelve, | broadside attack, one being placed on the first in- 





206 


ENGINEERING. 


[ Fes. 13, 1903. 








termediate deck, near the engine-pit ; the other two 
are fixed respectively in the stem and stern-post. 
The torpedo ammunition consists of 14 Whitehead 
torpedoes. Torpedo nettings are provided for 
each side (see Fig. 4). 


Space DIstRIBUTION IN THE SHIP. 

The length of the cross-bunkers, engines, and 
boilers aggregate 58 metres (190 ft.)—i.e., 45.7 per 
cent. of the total length of the vessel). The longi- 
tudinal bunkers have a length of 41 metres (134. 5ft.). 
The remaining space below the armoured deck in the 
after part is utilised for the ammunition chambers 
and the Brown steam steering engine ; the fresh- 
water tanks and the oil tanks have also been placed 
in this portion, below the I-platform deck. For- 
ward there is, in addition to ammunition magazines, 
space for the provisions for the crew, and, further, 
the cooling plant. The torpedo-tubes are built 
into the platform deck, between the after and the 
intermediate boilers ; below is the middle ammuni- 
tion chamber (Figs. 1, 6, and 7). 

The space above the armoured deck, up to the 
intermediate deck, is utilised for various purposes 
in the following order, reckoning from aft to fore : 
Provisions for commander and officers ; boats for 
the crew; holds for the torpedo nets, &c. ; coal 
bunkers; provisions for the crew; ammunition 
chamber ; engine stores ; chain boxes; and boat- 
swain’s inventory. On the deck plans reproduced 
on our two-page engravings, however, each item is 
clearly marked, so that the reader will easily be 
able to follow the details. 

The lower deck (Fig. 4) accommodates aft the 
stern torpedo and the officers’ cabins, baths, &c. 
In the middle portion are the cabins and mess 
for the deck officers, as well as the exceptionally 
large engineering workshop, and the wash and 
bath-rooms for the stokers and crew. The space 
extending from the after boiler uptake is exclu- 
sively reserved for the crew ; we find here also the 
large hospital. 

The poop, which has a length of about 30 metres 
(100 ft.), contains the state-rooms of the com- 
mander and the first officer; further only the 
officers’ dining-room (Fig. 3). The forecastle is 
fitted up for the crew, as shown in Fig. 3. 

All the cabins and social rooms are unusually 
spacious for a cruiser. 


THe AvuxILiARY MACHINERY. 


The anchor-hoisting gear, with its three capstan- 
heads, is mounted on the upper deck, and is driven 
from a steam engine situated on the armoured deck. 
The centre one of the three capstan spindles is 
carried through the forecastle deck, and there is 
one capstan on this deck as well (Fig. 2). This 
capstan is worked by hand. The whole machinery 
is sufficiently powerful to pull the anchor out of 
firm ground with steam of 8 atmospheres (114 Ib.) 
pressure, and to raise it, together with its chain 
of 100 metres (330 ft.). At the maximum load the 
gear must raise the chain at a speed of 12 metres 
(40 ft.) per minute. 

The stern capstan stands on the rear end of the 
poop ; it is fitted for steam or hand power, and is 
stopped by means of a pinching mechanism. 

he boat outfit consists of : 


Steel. 
2 steam launches ... ... 12.8 m. (42 ft.) in length. 
1 long boat... an aS 5 fees, Ma 
1 working cutter ... ie ee Ts, 9 sa 
1 motor boat sb OO: gy C005) ea 
“ood. 
1 officers’ cutter ... ps) O98 ,, 190.,,) a 
1 commander’s gig ... 843 ,, (27%, ) = 
llife-gig ... Soy 5 BE, 108 me 
2 yawis_... “ oh | MRD: gp. GD inn D 


10 boats in all, and their positions on board are shown 
on the boat deck (Fig. 2). 
The steam launches are raised and lowered with 
the aid of a boom ; the operation of the boom and 
the swinging of the boat is effected by means of 
two powerful windlasses, placed on the upper deck 
in front of the poop (Fig. 3). 

The steam steering engine, of the Brown type, is 
so dimensioned that, with an admission pressure of 
10 atmospheres (142 1b.) the helm can be turned 
from 35 deg. on the one side to 35 deg. on the 
other, within 30 seconds, when the ship is running 
at a speed of 23 knots. There is a spare hand 
steering gear. The steam steering gear is actuated 
by motors from a distance with the aid of: 1. 
A hand-wheel in front of the apparatus. 2. A 





hand - wheel in the front conning-tower. 3. A 
hand-wheel on the front upper bridge. The 
change-over slide of the mechanism can further 
be actuated electrically from the conning-tower. 

The electric installation supplies light to all the 
rooms in the cruiser, the signal lamps, compasses, 
and the search-lights of a diameter of ts centimetres 
(30 in.). There are four steam-driven dynamos, 
each of 640 amperes, at 105 volts, in the auxiliary 
engine-room below the armoured deck, and two 
more dynamos, each of 320 amperes, above the 
armoured deck (Fig. 6). The lamps number 
altogether 850. 

The signal service comprises 35 telegaphones, 
speaking-tubes, and telegraph apparatus of approved 
German systems. 

The high-pressure steam-heating plant adopted 
is that of the German Navy. 

There are two galleys for the officers and for the 
men. The former hasa capacity for 40 ofticers, the 
latter for 550 men. Among the appliances we 
notice two baking ovens and five large samovars. 


VENTILATION. 


Each ammunition magazine is fitted with a sepa- 
rate ventilator, which could renew the air contained 
in the chamber six times within one hour. In 
rooms which are likely to become very hot, the 
whole air is renewed every 3 or 4 minutes. In all 
the other rooms the air renewal takes place in 
periods of 10 or 12 minutes. 

The boiler-rooms alone contain fourteen fan 
engines. The engine-rooms receive their fresh 
air through two large ventilating shafts, and 
there are, further, two electric fans. Those rooms 
above water level, whose efficient ventilation is 
especially desirable, are fitted with Utley windows. 
The gases from the bunkers are discharged into 
the funnels. 

(To be continued.) 








THE PARIS EXHIBITION OF 
AUTOMOBILES. 
(Continued from page 169.) 

Messrs. Darracg AND Co., of Suresnes, had a 
number of automobiles of 8, 12, and 20 horse-power. 
The motors have either two or four cylinders ; the 
valves are worked positively, and a throttle valve is 
fitted in the inlet pipe. The radiators are of the 
beehive pattern. The underframe of their 12 horse- 
power vehicle is of wood with iron fittings, and in 
front are grouped the motor, the receivers, the radia- 
tor, &e. The motor is vertical, and its speed varies 
from 200 to 1220 revolutions. The consumption of 
essence is about .28 pint per mile. The rear axle 
is driven by the large steel bevel-wheel of the 
differential gear ; it revolves in a steel tube fitted 
to the differential gear casing. 

We illustrate in Figs. 36 to 39, page 201, two auto- 
mobiles and sections of the motor built by the 
Gobron-Brillié Company, of Boulogne-sur-Seine. 
This firm manufacture a special type of methylated- 
spirit carburettor, mechanically controlled. The 
methylated - spirit supply is governed by cells 
cut round a conical plug which turns in a shell. 
The motor is stated to work satisfactorily at speeds 
varying from 200 to 1200 revolutions. It consists, 
as shown in Figs. 38 and 39, of two vertical cylinders, 
m and m!, placed side by side and open at both ends. 
The cylinders contain four pistons, e, e! and ff}, 
coupled two by two, which move in opposite 
directions, the explosion taking place in the 
chamber m and mi’, at the central part of 
the cylinders. The rods of the lower pistons 
work the crank-shaft direct at c and c!, the 
top pistons working it through a crosshead h 
and connecting-rods ¢ and ¢#'. The motor is 
four-cycle, and the cycles are alternate in 
order to give a motive impulse per turn. The 
Gobron-Brillié underframe is either of wood, with 
iron fittings, or metallic throughout. The motor 
is placed in various positions, and the transmission 
is either by chain or toothed-wheel gearing. The 
automobiles shown by these manufacturers were of 
18 and 27 horse-power ; and it is stated that they 
have a racing car now in course of completion 
carrying a 100 horse-power motor with four cylin- 
ders and eight pistons. 

The Gladiator Company, of Pré St. Gervais, near 


Messrs. C. E. Henriod, of Neuilly, had a very 
complete exhibit; they are well-known manufac- 
turers, especially, perhaps, in conjunction with 
their ‘‘ Universal” axle, which acts as a speed 
transformer, and can be used with any motor. 
They claim as advantages for this axle the reduction 
in the number of mechanical parts, a maximum 
effect for the motor, great facility of erection, 
and the doing away of all twisting strains. The 
Henriod cars are shown in elevation and plan in 
Figs. 40 and 41. The chdssis is built up of steel 
tubes ; the motor is in front and the change-speed 
gear in the middle. The motor is with two or four 
cylinders, and the governor allows the speed to vary 
from 200 to 2000 revolutions. Messrs. Henriod 
have recently completed a 60 horse-power four- 
cylinder motor. ; 

We illustrate in Figs. 42 to 51, pages 204 and 205, 
various detail parts of the automobiles built by 
Messrs. Hautier and Co., of Paris. These manufac- 
turers appear to have aimedat simplifying their types 
by reducing the number of _ toaminimum. They 
build four, two, and one cylinder motors. The chdssis 
is of steel channels, and is slightly curved; when 
under no load the rear rises slightly, horizontality 
being obtained when it is loaded. The centre of 
motion is on the front axle; the motor flywheel is 
in the front of the cylinders. The crankshaft and the 
drive and change-speed gear are enclosed in a large 
casing. When the motor shaft runs at 1000 revolu- 
tions, the speed of the driving-shaft is only 200. 
The motor speed is not slowed down for throwing 
in the differential gear ; the working bevel pinion 
and the toothed rim on the axle gearing in 
each other are equal in diameter. The coupling 
constitutes a universal joint, to which are connected 
the motor shaft and the driving-shaft. A pinion is 
keyed onthe endof the motorshaft (Fig. 50, page 205), 
the transmission shaft ending in a double arm fitted 
with two loose pinions gearing with that on the 
motor shaft. The whole device is contained in a 
box fitted with an inside toothed rim, which 
remains geared with the two pinions of the double 
arm. When the motor is working, the first pinion 
effects the rotation of the two loose ones; the 
transmission shaft remains motionless; but the 
toothed rim revolves round it, driven by the two 
pinions. In this case the mechanism is out of 
gear. But when pressure is exerted on the drum 
fitted on the side of the box that contains the 
toothed rim, the latter is held fast ; the two loose 
pinions do not turn round their journals, but round 
the toothed rim, carrying with them the trans- 
mission shaft. The speed of these pieces is in pro- 
portion to their diameter, generally in the ratio of 
1to5. The progressive effect of the coupling-up 
gear is insured by the more or less sliding action of 
the drum in the jaws until the latter hold it fast. 
The jaws (Fig. 49) are jointed at their lower 
part and are fitted at top with right and left- 
handed screws at B ; a strong spiral spring, shown 
at A and M, tends to cause the spindle to turn for 
the tightening action. The box containing the 
spring is held fast at ¢c and c. The opening 
of the jaws for disconnecting is obtained by 
the action of a foot lever; this is connected 
to a rack which gears in a pinion keyed 
on the other end of the spindle. The motor fly- 
wheel acts also as a ventilator in conjunction with 
the radiator, and to this effect it is constructed as 
shown in Figs. 47 and 48. The motor is shown in 
section in Fig. 46, the references to which are the 
following :— 

B. Ignition interrupter. 
m. Follower for exhaust cam. 
d. Follower for inlet cam. 
b b. Socket for ordinary ignition plug. 

The cylinders are 3.93 in. in diameter, with a 
| 4.52 in. stroke. The governor acts on the time of 
lift of the valves, and not on the height of lift ; the 
| compression remains, therefore, the same. Fig. 45 
|is a front elevation of the Hautier car, in which the 
| references are :— 

A. Water-tank. 
b, b. Motor supports. 
d, d. Tubular cradle. 
z, «. Journal lubricators. 
ma. Carburetting handle. 
m b. Ignition handle. 
| The Belgian Gun Factory, of Herstal, near 
| Liége, were among the foreign exhibitors, and their 





Paris, exhibited several cars. The frame is of display contained motor-bicycles of an improved 


wood, with cross-stays for stiffening. 


All the| type. In these, the motor—of 2 horse-power—is 


mechanical parts are carried ona false frame ; the | placed vertically in the lower part of the frame and 
motors are generally of the Aster or Clément| in a closed casing, formed of the lower front tube. 
system, 


| The carburettor is automatic, of the constant-level 




















ali pin 





“a Wricae  IArecRNiNBONSCC ems 








FEB. 13, 1903. | 


ENGINEERING. 


207 








type. With regard to automobiles, the Herstal 
factory, after a series of experiments which extend 
over a number of years, have adopted a type, of which 
the following is a brief description. The motor is 
vertical, with four cylinders, of 16 horse-power 
nominal, and its normal speed is only 650 revo- 
lutions. It is therefore practically silent work- 
ing and runs very pene , with but very little 
wear and tear. Each pair of cylinders is cast with 
a water-jacket, oval in section; the cylinders are 
bolted to a crank casing made of partinium, the 
latter being — by a false frame fitted to the 
underframe. e motor weighs about 33 lb. per 
horse-power. The gas inlet is throttled by a tubular 
regulator controlled by a rod, the latter being con- 
nected to a slide actuated by the governor. A 
second rod prevents the governing action when a 
higher power, up to 20 horse-power, is required of 
the motor. The inlet pipes are kept at a con- 
stant temperature by a_ bell - shaped heating 
device, which contains metal filings kept hot by 
the escape gases. The ignition device is placed 
within sight of the driver, in the rear of the 
hood, under a glass cover. As is usually the 
case, there are three speeds, and the maximum 
speed is by direct gearing. The change-speed gear 
is of a special type, and consists of two triangular 
pieces which can be made to turn to the right and 
to the left, and which are cut in the centre to afford 
space to the third shaft of this gear. When the 
two triangular pieces are vertical the gearing is 
direct by the central shaft. 

According as they are shifted, different wheels 
are made to gear with the toothed wheels on the 
central shaft, and corresponding speeds are ob- 
tained. The changing of the speed is carried out 
noiselessly. An expansion joint is fitted on the 
transmission gear.. Special precautions have been 
taken to prevent, as faras practicable, all shocks on 
the steering mechanism ; and with this object the 
pivots have been given a suitable incline. Figs. 52 
to 56, page 201 and 205, show the Herstal car and 
carburettors. 

(Zo be continued.) 








THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(FROM OUR OWN CORRESPONDENT.) 
(Continued from page 143.) 
Fine Screw THREaDs. 

The next paper read was a plan for ‘‘ Finer Screw 
Threads,” by Charles T. Porter. It is due to Mr. 
Porter’s position and experience that he should 
have the full use of ENGINEERING’s columns, espe- 
cially as he is never prolix; hence we present this 
paper practically in full :— 

1. I have for several years felt a growing conviction 
that the pitches of our machine screw threads are far 
too coarse, and ought to be changed. They reduce the 
area of the bolt unnecessarily. The Sellers thread made 
a considerable gain in this respect; but in the larger 
bolts the reduction of area is still two or three times as 
much as it needs to be. Again, the inclination of the 
thread permits the nut to be jarred loose easily. For 
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these two reasons threads of much finer pitch seem to be 
called for. Finer threads will also be stronger to resist 
stripping, the circle on which the shear must take place 
being larger. This, however, is of no practical con- 
Sequence, as the strength of threads to resist stripping in 
nuts of standard height is now more than twice the 
strength of the bolt. 

2. The gain in strength of the bolt by the use of finer 
threads is shown in detail in the following table, and the 
reduction of the inclination is illustrated in the diagrams. 


The system there represented is one that I have con- 
templated for my own use. Other engineers may think 
it will be useful for them also. 

It will be observed that fractions and odd numbers 
are avoided, and that the coarsest thread is six to the inch. 
Sharp angles at the bottom of threads—even the obtuse 
angles of 120 deg. in the Sellers thread --invite fracture, 
especially in steel. A very small arc, preserving con- 
tinuity of surface, will remedy this defect. In this system 
ro Slag will be rounded and filleted to the radius of 
; in. 

Proportions of Porter’s Screw Threads. 
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32. | Diameters | Areas 
be o |} 
$35 aM as —— Increase of 
BES Of | At Bottom | Of | At Bottom of Area. 
z=* Bolt. of Thread. | Bolt. Thread. | 
a | | | | 
ae a ‘s < Yea 7 
£18 g¢!#,)8 | 28 | # 2/8 
ei 3) —¢18) $19) £198) 9 
Fiki 2 | k | gk] 8] £ £ |58| 3 
aie ei ae, & | a | a | a |e] @ 
in. in. In. | in 
20 24 3 | ‘185 | 1958 .04908| ".027| “03.” | .oo8 | 11.11 
18 24) ¥, | .240} .07669| .045| .0525 | .0075| 16.66 
16 |22 § | .204| .8160| .1104 | .068! .0785 | .0105| 15.44 
14 (22) | .344| .8785] .1503 | .098] .1125 | .0195) 20.96 
13 20, }° | ‘400 | 435 | -1963 | 1126] 1488 | .0228] 18.09 
12 |20} », | .454| 4975] .2485 | .162| 1943 | .0823 
ll 18 :507 | 5525} 3067 | 202| [240 | .038 | 18.81 
10 /18| .620 | .6775|  .4417 361 | .059 | 19.53 
9 |16} 3% | .731| .794 | .6018| 1420! .495 | .075 | 18 
8 |16} 1 | .837| .919 | .7854 | 550! .663 | .118 | 20.54 
7 (14/ 12 | .940 1.0815} .9940 | .695) .837 | .142 | 20.43 
7 |14) 14 | 1.065 1.1565) 1.227 895} 1.051 | .156 | 17.43 
6 |14) 18 | 1.160 |1.2815| 1.484 | 1.06 | 1.289 | .229 | 21.6 
6 |14) 14 | 1.984 |1.4065| 1.767 | 1.297) 1.555 | .258 | 19.89 
5} [12) 18 | 1.389 |1.5165| 2.073 | 1.518] 1.808 | .290 | 19.1 
5/12) 1$ | 1.490 |1.6415| 2.405 | 1,743] 2.115 | .872 | 21.34 
5 (12; 14 | 1.615 |1.7665| 2.761 | 2.05 | 2.45 — .400 | 19.51 
4} 12) 2 | 1.712 |1,8915] 3.141 | 2.305) 2.81 — .505 | 21.9 
4} |10) 23 | 1962/2112 | 8.976 | 3.025| 3.58 150 | 16.69 
4 |10] 24 | 2.175237 | 4.908 | 3720! 441 69 | 18.54 
4 10] 23 |2495/262 | 5.939 | 462| 5.38 | .76 | 16.45 
o 10} 3 | 2.628 |2.87 | 7.068 | 5.43 | 647 (1.04 | 19.15 
3} 10| 3} | 2.878 3.12 | 8295 | 652| 7.65 (1.18 | 17.33 
3} | 8) 34 | 3.100 /3.337 | 9.621 | 7.55 | 8.75 (1.20 | 15.89 
3 | 8| 3} | 3.917 |3.587 |11.044 | 865 |10.10 /|1.45 | 1676 
3 | 8 4 | 3.566 /3.887 |12566 |10.00 |11.58 1.58 | 15.8 
2% | 8| 44 | 3.798 |4,087 |14.186 | 11.33 | 13.13 1.80 | 15.88 
2} | 8) 4h | 4.027 |4.387 |15.904 [12.75 |14.80 2.05 | 16.07 
28 6) 4} | 4.255 |4.534 [17.720 |14.20 1615 1.95 | 13.73 
5a 5 | 4.480 |4.784 |19.685 115.78 [18.00 [2.22 | 14.06 
24 | 6} 5} | 4.730 |5.034 |21.647 |17.52 | 19.90 (2.38 | 13.58 
23 | 6| 54 | 4.953 5.284 |23.758 | 19.28 | 21.90 2.62 | 18.58 
28 | 6} 5% | 5.28 |5.584 |25.967 | 21.25 | 24.05 (2.80 | 13.18 
Bt | 6) 6 | 5.428 5.784 [28.274 | 23.10 hes |s:20 | 18.85 
The accompanying outline (Fig. gpg the finest 
his arc, of .0045 in. 


thread, pe our to the inch. 
radius, it will be seen, rounds this thread completely. 
The bottom of the coarsest thread, six to the inch, is 
also represented, on the same scale, in a dotted line. It 
shows the efficiency of this arc to avoid the breaking 
angle in all threads, This last feature I shall apply also 
to pipe threads. 

. 3. It will be observed that in the bolts most commonly 
used the increase of strength averages about 20 per cent., 
and that in all the bolts above 24 in. the strength of each 
bolt, threaded on the system here proposed, will equal or 
exceed the strength of the next larger bolt, threaded on 
the existing system. 

4. The reduction of inclination effected by the proposed 
Pep will be best shown by thegraphical method. For 
this purpose I have selected the 1-in. bolt. If a right- 
angled triangle be drawn, the base of which is equal to 
the circumference of the top or of the bottom of the 
thread, and the height equals the pitch, the hypothenuse 
will represent the inclination of the thread and its length 
in one revolution. 

But these angles are too small for distinct illustration. 
In Figs 2and 3I have therefore drawn the diagrams to 
two scales. The horizontal scale is full size; the ver- 
tical scale is ten times full size. In these the relation of 
the inclinations to each other can be accurately observ: 
It will be seen that while the reduction of the inclination 
at the top of the thread in this bolt is 50 per cent., its re- 
duction at the bottom of the thread is considerably more 
than 50 per cent. Any one who is so inclined can com- 
ute these inclinations in each of the thirty-four bolts, 
he above illustration seems sufficient for the purpose of 
my argument. 

5. In conclusion, I take pleasure in acknowledging my 
obligation to Mr. H. F. J. Porter for valuable aid in the 
preparation of this paper ; especially for the suggestion 
to round the angles of the threads. 


Payinc WorRKMEN. 


The next te was entitled ‘‘ Gift Propositions 
for Paying Workmen,” by Frank H. Richards. 
This paper, which was in opposition to the bonus 
or piecework system, seemed to rest on a series of 
assumptions rather than on experience. It con- 
tained imaginary conversations between the 
‘*boss” and the workmen, but omitted an impor- 
tant one which would undoubtedly have been the 
sequel to the others, and that was between the 
walking delegate and the men. As the paper 
assumes data, so this may be assumed :—‘‘ Dele- 
gate: ‘See here, men, I am looking after your 
interests ; don’t you see your employer is making 





all the profit on your extra amount of work, and 


ed, | the - lication of these 


the union has fixed your output at ten wheels 
and if any chap turns out one more, he’l' be fined 
or expelled ; and if the boss don’t like it, we will 
order a strike till he does.” In this manner the 
lazy workers are always protected against the ener- 
getic. There were several written discussions to 
the effect that the premium system was always in 
favour of the energetic man. Another argued that 
the piece-work system frequently showed that piece- 
an based on day labour was too high, and that 
without cuts it was unpractical, so that the premium 
plan avoiding this was a satisfactory solution. 
Another said :— 

Under this system the objects are to find out the best 
way of doing work, put the results of the investigation 
in the form of instruction cards, then offer the workman 
sufficient bonus for working according to these instruc- 
tions to make it worth his while to do so. He stated that 
if the work is light, this bonus may be as low as 20 per 
cent. ; if the work is heavy, it must be 30 to 50 per cent.; 
and if conditions are unpleasant, it may need to be as 
high as 80 percent. He gave his experience, and par- 
ticularly described some systems of planning work and of 
getting work through the shop which tended to result in 
increase of production and prevention of delay, due to 
the waiting of one department on another for material or 
parts. 

One of the speakers stated that he had inaugu- 
rated the premium plan in many places in which it 
had been taken up, and that he believed that the 
best way was to be honest with the workman, pay- 
ing him well, and to expect him to be honest. at 
the thing which manufacturers wanted in many 
cases was not a system of increasing production 
slightly, but a system of finding out costs quickly. 
The speaker further argued that the best way to 
get the co-operation and interest of the workman is 
to make him a stockholder. 

This view seems to have found favour with the 

eatest organisation of modern times—the United 

tates Steel Corporation—and after a little hesi- 
tancy always incident to accepting an offer from an 
employer to an employé for the latter’s benefit, due 
to suspicion that it is not all it seems, the employés 
of that corporation are subscribing freely to the 
stock. Your correspondent always maintained, 
when he had control of men, that the alliances 
should be between the company and its employés, 
and not among employés hired by various and rival 
concerns. He succeeded at one time in establish- 
ing just such an alliance, while superintendent 
of a mine, and it worked to mutual advantage as 
long as he was in charge. This would be a most 
happy solution of the labour question if it could 
be ve on a large scale, and the United States 
Steel Corporation’s plan will be watched with much 
interest by all employers of labour and their 
employés as well. A little more liberal spirit on 
the part of the employers, and a modicum of con- 
fidence on the part of the employés, will go far to 
solve the vexed relations of uhoa and capital, 


DEFLECTION OF BEAMS, 


The final paper for the morning session was 
entitled ‘‘The Deflections of Beams by Graphics,” 
by W. Trinks. 


This is an argument for the design of machinery on 
the basis of deflection permissible rather than strength, 
and for the use of graphical methods for determining the 
amount of deflection. The working out of the equations 
and their reduction to graphical form are shown, and also 
graphical forms to the solution of 
a problem on the deflection of a shaft. The system in- 
volves the understanding of the methods and equations 
of the calculus in order to follow the working out of the 
principle; but, like most graphical methods, the practical 
application can be reduced to drawing-board operations, 
which, although somewhat complex, are very much easier 
than the analytical computations for the same purpose. 
Two different methods of graphical working are shown— 
one by rectangular ordinates, the other by a polar method. 


The paper, being an argument based on mathe- 
matics, cannot be condensed, nor will space permit 
its presentation in full. Those interested can 
obtain it from the secretary of the society. 


SMoKE PREVENTION. 


One of the topical questions followed: ‘‘Smoke 
Prevention.” his was certainly in New York 
City a burning question, and the Board of Health 
has had it under consideration all last fail, since we 
could not obtain anthracite coal, and must either 
use bituminous coal or stop business. The Langer 
system of Germany was cited :— 

In this system heated air is introduced above the fire 
and the firing is done at regular and stated intervals, only a 
small amount of coal being thrown on at a time, sothat the 
furnace is never cooled down, the introduction of cold air, 





lowering the temperature of the furnace, being what 
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causes smoke. In some investigations made it was found 
that when the boiler door was opened until smoke appeared 
at the top of the furnace, it took about half a minute after 
the door was closed for the furnace to become heated, so 
that no smoke appeared; by this was meant that there 
was absolutely no discoleration, although the coal in 
use was of poor quality. 


The St. Louis method, introduced after the anti- 


smoke ordinance was passed, was described :— | ae 


Here the Illinois coal of low grade, which was previ- | t co 
ously fired in a thick bed all over the fire, and produced | aS OO eae 


large quantities of smoke, was thrown on a space about | 
16 in. wide, near the front door, ard, after coking, pushed 
back with a hoe, and spread over the whole fire. 
this method only a slight grayish smoke was visible at 
any time coming from the chimney, and the engineer 
succeeded in effecting a saving of fuel over the old 
process. 

Luncheon was then thoroughly enjoyed, and the 
members visited the power stations of the Inter- 
Urban Street Railway Company at Ninety-Third- 
street and East River; the Manhattan Railway 
Company at Seventy-Fourth-street and East River; 
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and the Waterside station of the New York Edison | Put was 59,000,007. Of this sum, Australasia produced 
Company at Thirty-Eighth-street and East River. |7/-? Per cent.; the United States, 27 per cent.; the 
(To be continued.) Transvaal, 11.8 per cent.; Russia, 10 per cent.; Canada, 

. 6.5 per cent.; India, 3.5 per cent.; Mexico, 3.2 per cent.; 

: | Rhodesia, 1.2 per cent.; China, 1 per cent.; and other 
TuE OvurruT or GoLp.—On Tuesday evening, at the | countries, 8.6 per cent. In 1898, when the Transvaal was 
Royal Victoria Hall, Lambeth, Mr. Bennett H. Brough the world’s largest producer, its share in the world’s 
gave a popular lecture on the world’s gold mines. Not- | output was 27.6 per cent. The present conditions and 
withstanding the temporary diminution in the supply | prospects of the more important mines in Africa, Austral- 
caused y the South African War, the world’s gold pro- asia, United States, Canada, and other countries were 
duction last year was greater than in the previous year. | discussed, the conclusion arrived at being that there were 








Mr. Brough estimates that the value of the world’s out- | no signs of falling off in the world’s gold production. 
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THE RUSSIAN FIRST-CLASS CRUISER “ BOGATYR.” 
CONSTRUCTED BY THE STETTINER MASCHINENBAU ACTIEN-GESELLSCHAFT, VULCAN, BREDOW, 
(For Description, see Page 202.) 
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STEAM WAGON. 


On page 212 we illustrate a steam — exhibited 
at the recent Crystal Palace Automobile Show by the 
Straker Steam Vehicle Company, of 8, Bush-lane, E.C. 
As stated in our general notice of the show (see page 
184 ante), this firm exhibited three large wagons and a 
chissis, and we then stated that we proposed to illus- 
trate one of these vehicles later, and to give fuller 
details. 
The Straker standard 5-ton wagon is 18 ft. long and 
6 ft. 6 in. wide, the wheel-base being 10 ft. and the 
gau e 5ft. 3in. from centre to centre. With a full 
the designed maximum s is 7 miles an 
hour, whilst an ascending grade of 1 in 6 can be 
negotiated on ordinary roads. A trailer carrying 
2 tons can also be drawn on fairly level roads. The 
frame is constructed of steel channel bars braced 
together by transverse members of channel steel, tee- 
bars, and angles. The body is constructed of timber, 


the construction being strengthened by angles, plates, | g 


and bends. The length is 12 ft. and the width 6 ft., 
thus giving an area of 72 ft. The driving axle rotates 
in bearings which carry the back part of the wagon, 
the springs being interposed, and which are connected 
to the frame of the vehicle by adjustable radius rods. 
The forward end of the frame is carried by the front 
axle, there being a spring cradle of special design, the 
arrangement of which is well shown in Fig. 2 on page 
212. The axle, it will be seen, is mounted on a cen- 
tral pivot so that a three-point support for the frame is 
secured in order to relieve it from twisting strain. 
The central bearing is made a ball bearing in order 
to give ease in steering. 

A compound engine is used, the cylinders being 
4in. and 7 in. in diameter by 7 in. stroke. A single 
eccentric reversing gear has been adopted so that the 
ne space may .be as free as ible from yalve 
rods. There is a by-pass for admitting high-pressure 
steam to the low-pressure cylinders in am to give 
os power in starting on steep hills and Sad 
roads, 

A complete system for lubricating bearings is pro- 
vided, and a lubricator is attached to the steam pipe. 
The engine is enclosed in a light dustproof casing. 
It can be disconnected so as to run idly, and two 
speed gears are provided, the ratios being 9.2 to 
1 and 16.7 tol. These will give road speeds approxi- 
mately from 3 to 7 miles an hour. The flywheel 
on the crankshaft affords a means of turning the 
engine by hand for changing gear. The engine 
crankshaft is extended in square section and carries 
a steel sliding double pinion, thrown in and out 
of gear as required. This pinion meshes with steel 
aed wheels mounted on a countershaft, rotating in 
earings secured to the channel frame. A sprocket 
pinion is on the countershaft, and by means of a com- 
pound ‘‘ silent ” roller chain the power is transmitted 
to the back axle as shown in Fig. 3. This is of the 
** live” type, turning in axle-boxes having phosphor- 
bronze bearings fitted with grease pads, The sprocket 
wheel is mounted on the differential gear, one bevel 
wheel of the latter being keyed to the back axle and 
the other to the driving sleeve, which is securely 
fastened to one of the driving wheels. An arrange- 
ment is fitted on the end of the back axle by means 
of which a locking-pin can be made to connect up both 
wheels in case of necessity, and this can be done with 
the wheels in any position. The axle-boxes are con- 
nected to the countershaft bearing by a radius rod 
which is made adjustable as to length by means of a 
nut and screw. All the wearing surfaces are case- 
hardened. 

The boiler is of the vertical type, and has 2.2 square 
feet of grate and 70 ft. of heating surface, the working 
pressure being 205 lb. per square inch. There are 
four concentric shells arranged vertically. In this 
way two annular water spaces are formed, with an annu- 
lar flue space between them. In the flue space there 
are a number of short radial tubes, which thus connect 
the outer and the inner annular water chambers, and 
afford water-tube heating surface in the path of the 
ascending gases. As no rivets are used in the con- 
struction of the boiler, it is easily taken apart for 
purposes of cleaning. The boiler is fed either by an 
injector or by a pump attached to the main engine. 
Coke is used for fuel, the firing being through a 
central door. There is a supe"heater and a reheater 
for rendering exhaust steam invisible. The coke 
bunker is in the front, and will carry enough fuel for 
about a 6 hours’ run. 

The road wheels are of mild steel, with cast-iron 
hubs. The driving wheels are 3 ft. 6 in. in diameter 
by 9 in. wide, the tyres being } in. thick. The lead- 
ing wheels, which are bushed with gun-metal, are 
2 ft. 6 in. in diameter by 5 in. wide, the tyres being 
fin. thick. The tyre plates are cut in sections, so as 
to provide for expansion. The steering wheel is of 
aluminium, and is on an inclined spindle, the steering 
motion being conveyed through steel worm and seg- 
ment. There is a powerful block-brake which the 
driver can apply from his seat by a screw and a crank 
lever. The engine can also be reversed so as to act as 





a brake, and will in this way stop the vehicle on hills 
under all reasonable conditions. ; 
The 7-ton wagon also shown at the Crystal Palace is 
of heavier and stronger build than the 5-ton vehicle, 
as it will transport 10 tons in all when dragging a 
trailer carrying 3tons. The length is 21 ft. 6 in. over 
all, the wheelbase being 11 ft. 6 in. The body has an 
area of 84 ft., the length being 14 ft. and the width 
6 ft. The engine is of the compound type, having 
cylinders 4 in. and 7 in. in diameter by 9 in. stroke, 
and runs normally at 400 revolutions per minute. It 
is estimated to develop about 60 horse-power. The 
maximum speed on the level is 7 miles an hour, and 
hills of 1 in 8 can be ascended. The boiler is of the 
same type as that described, but has 3.3 square feet of 
grate and 77 ft. of heating surface. The gear ratios 
are 22 to 1 for slow speed, and 17 to 1 for the higher 
speed. The driving wheels are 3 ft. 10 in. in diameter 
and 12in. wide, the front wheels being 3 ft. in diameter 
and 7 in. wide. There is a water supply tank of 180 
allons capacity. In —— design this wagon 
resembles the 5-ton vehicle. 








Society or ELectro-CHEMISTS AND METALLURGISTS.— 
The new er of Electro-Chemists was successfully 
inaugurated on Wednesday, the 4th inst., at the general 
meeting held at St. Ermin’s Hotel. After a few intro- 
ductory remarks had been made by Mr. James Swinburne, 
Pres. Inst. E.E., the formal motion that the Society be 
formed was moved by Mr. Joseph Swan, F.R.S., and 
seconded by Mr. Alexander Siemens. It was stated that 
similar organisations for the promotion of electro-chemical 
science and practice had n in existence for a consider- 
able time both in Germany and the United States. The 
seriousness of adding to the already very great number of 
existing scientific societies had been keenly felt by the 
provisional committee, but up to the present, at any rate, 
owing to the peculiar nature of the science of electro- 
chemistry and electro-metallurgy, no satisfactory modus 
vivendi had been arrived at for affiliation with an existing 
organisation. The following council was unanimously 
elected :—President—J. W. Swan, F.R.S.; Vice-Presi- 
dents—Professor A. Crum-Brown, M.D., D.Sc., F.R.S., 
Lord Kelvin, F.R.S., G.C.V.O., Sir Oliver T. Lodge, 
D.Sc., F.R.S., Ludwig Mond, Ph.D., F.R.S., Lord 
Rayleigh, D.C.I., F.R.S., Alexander Siemens, M. Inst. 
CE. 2 Swinburne, Pres. Inst. E.E., M. Inst. C.E. ; 
Council—George Beilby, Bertram Blount, A. J. Charle- 
ton, Pres. Inst. M.M., W. R. Cooper, M.A., B.Sc., 
Sherard Cowper-Coles, F. G. Donnan, M.A., Ph.D., 
Professor A. K. Huntington, R. A. Lehfeldt, D.Sc., F. 
Mollwo Perkin, Ph.D., W. 8. Squire, Ph.D., O. J. 
Steinhart, Ph.D. Intending members are requested to 
send their names to the hon. sec., Mr. F. 8. Spiers, 82, 
Victoria-street, 8.W. 

Sewer VENTILATION.—A meeting of the Incorporated 
Association of Municipal and County Engineers was held 
at Birmingham on ere, the 31st ult., under the pre- 
sidency of Mr. T. H. Yabbicom, C.E., Bristol. Short 

pers on the subject of ‘‘Sewer Ventilation” were read 
“ or for, Mr. T. C. Caink eo | surveyor of Worcester), 

r. R. Read (city surveyor of Gloucester), Mr. W. J. 
Steele (deputy city engineer, Bristol), Mr. H. H. Hum- 

hries (surveyor to the Erdington District Council), and 

r. C. Chambers Smith (surveyor to the Sutton, Surrey, 
District Council). Mr. Caink first discussed the point, 


which he admitted had already been debated ad nauseam, | P 


whether it was necessary to ventilate sewers at all; and 
he came to the conclusion that if the sewers were properly 
laid.in the first instance, with proper joints, it was not 
necessary that they should be ventilated. Ventilating 
shafts had proved a failure, owing to the interference of 
wind pressure; and mechanical destructors had also 
failed. The solution of the problem would be found 
in checking the too rapid discharge of sewer gas from 
drains, and he decal a process by which he had secured 
a satisfactory result by passing the air out of sewers 


through a layer of cotton wool in an enclosing —“~ . 


changing the cotton wool every three months. He 
vocated the entire separation of house drains. Mr. Cross 
described the system adopted by his council of erecting 
outside pillars, with hexagonal heads and aluminium 
flaps to prevent reverse currents, used in connection with 
a water spray, which washes the gas. In the opinion of 
Mr. Humphries, the best solution of the problem was a 
judicious combination of surface and shaft ventilation, 
the surface ventilators acting as inlets and the shafts as 
outlets. Mr. Read said it was difficult to fix on any 
universal remedy because of the difference in fall and 
rate of flow, but he was convinced that intercepting 
traps were both absurd and dangerous. The real safe- 
guard for the inhabitants of a oe thee | in the soundness 
of the drains. Interceptors paralysed the flow from the 
house drains, caused the drains to become coated with 
putrid sewage, and absolutely prevented proper ventila- 
tion of the sewers. He would leave out these traps or inter- 
ceptors altogether from house drains, and so secure a 
better current throughout the sewers. Mr. Chambers 
urged that atmospheric influences alone would never 
remedy the evil of sewer gas ; mechanical means must be 
resorted to, and he recommended the Shone system of 
fans driven by electricity, which forced air through 
sewers. Mr. Steele described in detail the system ap- 
proved in Bristol,.of not intentionally providing any 
means of communication between -the sewers and the 
atmosphere, and he contended that figures showed that 
the system had no perceptible effect on the death-rate. 
Open manhole sewers he regarded as worse than open 
sewers, 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
Glasgow Pig-Iron Market.—A moderate amount of 
business was done last Thursday. In the forenoon, how- 
ever, only one lot of 500 tons of Cleveland was done at 
47s. 54d. one month, and the quotation closed 1d. down 
at 47s. 14d. per ton cash buyers. Scotch warrants were 
uoted 1d. per ton better at 53s. 3d. cash sellers, while 
umberland hematite iron was quoted at 58s. 0d. 
cash per ton sellers. In the afternoon about 4000 
tons were dealt in, and quotations were practically 
round the forenoon close, and the settlement prices 
were: Scotch, 53s.; Cleveland, 47s. 14d.; and Cum- 
berland hematite iron, 58s. per ton. Business was re- 
rted on Friday at 53s. 3d. for Scotch iron, 47s, 2d. for 
Floveland, and at 58s. 24d. for Cumberland hematite iron, 
but really very little was done, and the settlement prices 
were: 53s. lid, 47s. 1}d., and 58s. 14d. per ton. A mode- 
rate amount of business was repo as having been done 
in the ‘‘ring” on Monday, and the tone was firm, the cash 
rice of Cleveland gaining ‘= per ton. The makers of 
Fitness and Dalwellington brands advanced their quota- 
tions by 1s. per ton for Nos. 1 and 3 irons. The pro- 
duction of iron at the Clyde Iron Works was temporarily 
suspended, owing to the great flood of the surrounding 
district by the breaking of the Clyde in several places. 
Some moderate sales of Scotch foundry iron have just 
been made for shipment to America. In the forenoon 
the market was very idle, only 1000 tons of Cleveland 
being dealt in at 47s. . one month, with buyers 
over, wre 4 just the turn harder than on Friday ; 
and Scotch warrants were quoted unaltered at 53s. 
per ton cash buyers, but in the afternoon no _ busi- 
ness was done in Scotch, the transactions being wholly 
in Cleveland. The settlement prices were: 53s., 47s. 3d., 
and 58s, per ton. Business in the iron market on Tues- 
day was practically at a standstill, and the quotations 
were unchanged. Scotch was quoted in the forenoon at 
53s. per ton cash, and 53s. 24d. sellers. No transactions 
took place in Cleveland, but the quotations were 
47s. 3d. per ton cash buyers, and one penny higher 
per ton sellers. In the afternoon Cleveland alone 
was in demand at 47s. 5d. per ton 23 days, and 
Cumberland hematite iron was quoted at 58s. 14d. 
per ton cash buyers, and 47s. 34d. sellers, and the settle- 
ment prices were: 53s. 14d., 47s. 3d., and 58s. per ton. 
Business was more active to-day, and the tone was ver 
firm, the dealing being confined to Cleveland, whic 
changed hands at 47s. 6d. cash. A small business was 
done in the afternoon, all in Cleveland. The settlement 
— were: 53s., 47s. 6d., and 58s. 44d. per ton. 
uring the past week, day after day, each market 
report has been a Id_ repetition of its prede- 
cessor—nothing but dull, listless markets, sometimes 
not a transaction taking pl: and yet it is difficult 
to understand the reason of this position. American 
demand, so far, is all that was expected of it at this 
season. Continental reports are undoubtedly better, and 
look as if they were to improve still further. Hence trade 
reports are showing cage strength than most of the 
prophets predicted. In fact, looking all round, the year 
1s Opening in a fairly auspicious manner, and it is to 
hoped that the speculative activity fast developing in 
the London metal market may soon spread northwards. 
Evidently a little speculation is all that is wanted. 


Finished Iron and Steel.—Fresh business in the malle- 
able iron department continues very small ; and in respect 
of steel there is little doing in the home market beyond 
the ordinary work as required to complete orders at 
resent in hand, such as shipbuilding and bridge-build- 
ing; but the inquiries from Canada and the United 
States are considerable in volume, and there is said to be 
every probability of them continuing for some time. In 
fact, once the navigation reopens, the trade with Canada 
will more than likely expand. The circumstances seem 
to the steelmakers’ sufficient justification for them to 
maintain prices at their present level. Prices are quoted 
about the same as of late: angle-bars, 5/. 5s. to 5. 7s. 6d. 
per ton ; ship-plates, 5/. 10s to 5/. 12s. 6d.; and boiler- 
plates, 6/. 10s. per ton. 


Sulphate of Ammonia.—This commodity continues firm 
in demand, and is now realising 12/. 15s. per ton for 
present delivery at Leith f.o.b. he shipments for the 
year to recent date show a decrease of 1576 tons when 
compared with the corresponding period of last year. 
Last week they canned at Leith to no more than 
163 tons. 

Glasgow University Engineering Societuv.—At a meeting 
of the Geaiets, held on Thursday, the 5th inst., a paper 
was read by Mr. John Ward, Sen., of Dumbarton, on 
“The Work and Worries of a Shipyard.” Speaking of 
the work of a yard, the lecturer showed how the wages- 
costs could be systematically kept, and the results inter- 
preted to practical advantage. The worries arose from 
variety of causes, not the least of which was the irregu- 
larity of many of the men, especially after holidays. It 
was sad to see how such a large part of the high wages 
earned in shipbuilding were wasted, and mutual benefit 
schemes managed jointly by employers and employés 
were to be encouraged. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Hull Coal Returns.—The imports of coal to Hull 
during January totalled 253,504 tons, against 220,976 tors 
in 1902, an increase of 32,528 tons. The coastwise trade 
was fairly well sustained, 21,838 tons on dealt 
with, of which 14,770 tons went to London. e exports, 
favoured by the extended open weather, show a con- 
siderable increase ; the total last month reached 131,915 
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tons, against 77,621 tons in the corresponding period of 
last year, the increase being 54,294 tons. The increase is 
largely due to the heavy business done with the United 
States, which last month took 54,854 tons, as against only 
20 tons in January, 1902. Germany last month received 
15,993 tons, against 10,839 tons last year ; Sweden, 17,172, 
against 13,974; North Russia, 9090, inst 8813; and 
Denmark, 6152, against 3416. Peelsfield heads the list 
of contributing collieries with 17,984 tons, an increase of 
10,040 tons upon the return for January, 1902. 


Death of Mr. Thomas Baker.—On Thursday, the 5th 
inst., the death occurred of Mr. Thomas Baker, one of 
the founders of the well-known steel and file manufactur- 
ing firm of John Baker and Sons, Monmouth Works, 
Sheffield. He remained in business until 60 years of age, 
when he retired, and afterwards lived a quiet life. Mr. 
Baker had reached the advanced age of 75. 

Iron and Steel.—The demand for pig iron, which a few 
weeks ago showed distinct signs of improvement, has 
again become quiet, and apprehension is felt that should 
the American demand collapse there would be something 
approaching to a slump in the home market, in conse- 
quence of the output of iron being much in excess of the 
requirements of the country. Both iron and steel scrap 
have dropped 2s. 6d. per ton. With to the 
crucible steel trade, business continues to develop very 
slowly. As compared, however, with a year ago, there are 
more steel furnaces at work, and men are being found 
better employment. Still, very few steel works indeed 
are working up to their limit. Although at the forges 
and tilts there are no accumulations of work, a fair 
amount of business is being done. The complaint, how- 
ever, is that the weights of material sent in are only small. 
Manufacturers of picks, shovels, and similar mining and 
——- tools are busy preparing for the spring season 
demand, but in many of the tool trades there are com- 
plaints of slackness. 

South Yorkshire Coal Trade.—There is little fresh to 
report in connection with the coal trade of the district, 
the pits generally having sufficient business on their 
books to provide constant work. The mildness of the 
season is responsible for a comparatively small consump- 
tion of household fuel, and the demand at present is 
rather dull. Only a moderate tonnage is going to the 
Metropolis, where the merchants have apparently bought 
beyond their actual requirements. Values, however, are 


unchanged. Best silkstone softs make up to 13s. 6d. and 
14s. 6d. per ton, Barnsley thick seam 12s. 6d. per ton, 
and nuts 10s. 6d. per ton. The demand for hards is 


equal to the output, although the tonnage going into the 
local manufactories is not up to the average. Up to 10s. 

r ton is being paid for supplies in the open market, 
Put 9s. remains the contract figure for best hards. 








HazeEiu’s ANNUAL FOR 1903.—The date of issue of this 
annual has been delayed for a month, so that the review 
of events in 1902 onan be made complete, and for this 
the editor and publisher are to be commended. We have 
now a complete record of the war, of the Education 
Bill, of the Metropolitan water scheme, &c.; the new 
scheme for naval officers is included, and many other 
recentevents. The year’s p in aérial navigation, in 
wireless gg and in railway development in South 
Africa, Canada, Persia, and Siberia is recorded. The 
trade of the year, including a comparison of the recent 
progress of British and foreign trade, is reviewed ; and 
among the new articles are contributions on armies of 
the world, coal supplies, copyright, British and foreign, 
emigration, and alien immigration, labour movement, 
motor vehicles, navies of the world, and telephones. The 
publishers are Messrs. Hazell, Watson, and Viney, Limited, 
52, Long Acre, W.C. 


Tue “Rivers” Evectric Heater.—We have recently 
had the opportunity of examining, at His Majesty’s Offics 
of Works, an electric heater of a rather novel construction, 
which is the invention of Mr. E. G. Rivers, chief engineer 
to the heating department. It consists of a series of 
plates of enamelled iron, about 2 ft. 6 in. long by 6 in. 
wide, which are placed together in couples, and fixed in 
a vertical position in a suitable frame by means of screws. 
Any number of these couples can be pl together with 
two or three inches of space between them, according to the 
amount of heat required. The two plates of each couple 
are placed face to face, but are kept a small distance apart 
by astrip of asbestos sheeting, which is inserted between 
the — all round their. outer edges. The s thus 
left between the plates is filled with finely powdered gas- 
retort carbon, the electric conductivity of which varies 
according to the degree of fineness to which the carbon is 
ground. Into this carbon electric wires are led, one at 
each end of the couple, with one inthe middle. The 
middle wire carries the positive current, and the end 
wires the negative. The current, therefore, flows from 
the middle of each couple to the two ends. The 
wires are, of course, insulated from the plates. 
The resistance of the powdered carbon to the pas- 
sage of the current causes the mass to heat up to 
about 190 deg. Fahr. Although in the heater we Nase 
described there is no means of regulating the tempera- 
ture, we understand that in the commercial form there 
will be a small switch at the bottom, which can put in 
Contact one or all the couples at the same time, and so 
regulate the heat given off. The heater in question 

occupies a space of about 3 ft. by 2 ft. 3 in. by 9 in., and 
1s said to take 14 units of electricity to raise it to a tem- 
— of about 190 deg. Fahr. The inventor claims 

or his system that he gets a large heating surface at a 
moderate temperature, and that for the space occupied the 

eater is about equal to a low-pressure hot-water radiator 
of the same size. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron ivan ile: the weekl 
market here was only moderately attended ; and thoug’ 
a fairly cheerful tone prevailed, the amount of business 
transacted was but small. A few more inquiries from 
America were reported ; but, so far as could be ascer- 
tained, they did not lead to business. Anything but 
satisfactory accounts were given of negotiations with 
the Continent. Buyers offered 47s. 3d. for early f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig iron, and in 
several cases they did business at that figure; notwith- 
standing that, most merchants asked 47s. 44d., and some 
of the makers were not hoon saga to quote less than 47s. 6d. 
No. 1 Cleveland was s y at 49s. 6d. No. 4 foundry 
pig was very scarce, owing to the large quantities 
recently sent to Scotland, the demand from which 
uarter continues, as a result of the short supply of 
tch iron caused by the heavy sales of the product 
north of the Tweed to customers across the Atlantic. 
No. 4 was fully 46s. 9d., and in fact one or two firms were 
inclined to ask a little more. The lower qualities of 
Cleveland iron were as plentifnl as ever and quotations 
were weak. Grey forge was down to 45s. ; and mottled 
and white were each about 44s. 6d. East Coast hematite 
pig was steady, mixed numbers being 55s. 6d.; No. 1, 
56s. ; and No. 4 forge, 53s. Spanish ore showed little or 
no change. Rubio was 16s. ex-ship Tees. To-day the 
market was rather stronger, owing to Middlesbrough 
warrants advancing to 47s. 5d. cash. This materially 
assisted to make the price of No. 3 g.m.b. Cleveland 
firm at 47s. 43d. Quotations for other descriptions of 
pig iron were unaltered. It is gratifying to learn, as an 
indication with regard to the view taken of prospects for 
the future, that a few orders for forward delivery of 
Cleveland iron have been placed at rates similar to prices 
for early delivery. 


Manufactured Iron and Steel.—In these two important 
branches of the staple industry it is difficult to find en- 
couraging features just now. Certainly railmakers are as 
busy as ever, and they are likely to continue so for some 
little time, but nearly every other department is charac- 
terised by slackness. Quotations all round are stationary. 
Common iron bars are 6/. 5s.; best bars, 6/. 15s.; iron 
ship-plates, 6/. 5s.; iron ship-angles, 6/. 2s. 6d.; steel 
pres ( s2-70H 5l. 10s.; steel ship-angles, 5/. 6s. 9d.; and 
steel boiler-plates, 7/. 10s.—all less the customary 24 per 
cent. discount. Heavy sections of steel rails are firm at 
5/. 10s. net cash at works. 


Coal and Coke.—Coal is a little quieter. Gas coal, as 
the season advances, is in poorer demand, and quotations 
are easing. Bunker coal is not quite so strong. Blast- 
furnace coke is very firm, owing to continued heavy con- 


sumption, and average qualities readily realise 16s. per | pe 


ton delivered here. 








Tuer Exectric Licut at R10.—The Brazilian Govern- 
ment has come to an understanding with the Rio de 
Janeiro Gas Company with respect to the establishment 
of an electric light installation in that capital. 





SmuicaTE-or-Lime Stone: Erratum.—At the bottom 
of the third column on page 179 of our last issue, there 
appears, through a printer’s error, the expression 
‘Silicate of Limestone.” This ought to have been 
‘* Silicate-of-Lime Stone.” 





Tur Junior INSTITUTION OF ENGINEERS.—A meeting 
of this Institution was held at the Westminster Palace 
Hotel on February 6. The chairman, Mr. Kenneth 
Gray, in opening the proceedings, madea feeling allusion 
to the death of Sir St Stokes, Bart., of Cambridge 
University, who had been for some years a vice-president 
of the Institution, and also to that of Mr. Quintin Hogg, 
from whose work in connection with the Polytechnic 
Institutions movement young engineers had derived much 
benefit. A paper on “‘ The Calorimetry of Gaseous and 
Liquid Fuels” was read by Mr. W. Garnet Wernham. 
After emphasising the importance of means for conduct- 
ing a rapid and simple test of the heating value of fuels, 
the methods employed were described in detail. The 
first—the analytical method—was stated to be more suit- 
able to the laboratory, but where carefully carried out was 
extremely valuable for checking the result obtained by 
the direct calorimetric test. his latter method was 
next investigated, the calorimeters of Rumford, Fabre, 
and Silbermann, and Berthelot being first illustrated, 
as they were distinct from instruments of the Hart- 
ley, or flowing-water type. Several of these latter 
instruments—the Hartley, Junker, and Simmance and 
Abady calorimeters—were explained in detail, and a de- 
scription of a test with the last-named instrument was 
given. The calorimetry of liquid fuels was next con- 
sidered, and the methods of — the oil were de- 
scribed, the analytical test being unreliable for this class 
of fuel. The question of the standardisation of calori- 
meters was entered into, the author suggesting that an 
efficiency test should be made with gas of a known heat- 
ing value, such as hydrogen or pentane air-gas, and a 
constant given for each instrument. In conclusion, a plea 
was made for uniformity in method of expressing calorific 
values, at present the English and French units being 
used together in a manner calculated to cause great con- 
fusion. An animated discussion followed, and the meet- 
ing closed with the announcement of the neem yy Sigs on 
Perens 21 to the East Greenwich Works of the South 
Metropolitan Gas Company, and of the meeting on 
March 6, when some ‘‘ Practical Notes on the Use and 
Maintenance of Electric Motors for Factory Work ” 
would be presented by Mr. W. T. George. 





NOTES FROM THE SOUTH-WEST. 
Cardiff.—Inquiries for both large and small steam coal 
have been of no great importance ; and although previous 
quotations have been maintained, the market has shown 


rather a downward tendency. The best 1 steam coal 
has made 13s. 9d. to 14s. per ton, while secon qualities 
r ton. The best small 


have pace 13s. to 13s. 6d. a 
steam coal been making 7s. 9d. to 8s. per ton, while 
secondary qualities have commanded a quotation of 7s. 
to 7s. 6d. per ton. The house coal trade has been rather 
easier ; No. 3 Rhondda large has been quoted at 14s. to 


14s. 3d. per ton. Coke has shown maver any change ; 
foundry — have made 18s. to 18s. 6d. per ton, and 
furnace ditto 15s. to 17s. per ton. As iron ore, 


rubio has been making 14s. 6d. to 14s. 9d. per ton ; Tafna, 
15s. 3d. to 15s. 6d. per ton; and Almeria, 14s. 9d. per 
ton; freight charges included. 


Milford Docks.—The directors of the Milford Docks 
Company report that the net profits for the past half- 
year amounted to 2794/., representing a return of 13s. 10d. * 
per cent. on the debenture stock for the six months, In 
the corresponding period of 1901 the profits amounted to 
a corresponding return of 13s. 9d. per cent. on the same 
stock. Additional works, for the accommodation of the 
mackerel and coal trades, are well advanced. The bur- 
then of the vessels which entered the docks during the 
past half-year amounted to 259,211 tons, as against 
240,064 tons in the corresponding period of 1901. 


Bristol and South Wales Railway Wagon Company, 
Limited.—In their report for the half-year ending De- 
cember 31, 1902, the directors of this company state that 
the revenue account shows a disposable balance of 7367/., 
and the directors recommend that a dividend be paid at 
the rate of 10 249 cent. per annum, less income-tax, 
leaving 1095/. to be carried to the current half-year. The 
rolling stock of the company consists of 15,149 carriages 
and wagons and 13 locomotives. The contingent fund 
stands at 34,975/. 

The Bute Docks.—The returns of the imports and 
exports at the Bute Docks, Cardiff, in 1902 show a sub- 
stantial and encouraging increase in the imports, amount- 
ing in the te to nearly 170,000 tons, bringing the 
total to well over 2,100,000 tons. The principal increases 
occu in iron ore, iron, deals, Pan poy, and grain. 
The exports declined last year to 7,684,087 tons, as com- 
pared with 7,837,160 tons in 1901; the outward move- 
ment of coal and coke having been only 7,090,291 tons, as 
compared with 7,216,311 tons. There was, however, 4 
great increase in the exports of rails; the outward move- 
ment of general merchandise also showed a substantial 
increase. 


Bristol Tranways.—The ss receipts for 1902 
amounted to 237,447/., and the working and general ex- 
mses and renewals were 155,430/., leaving a net revenue 
of 82,0177. The dividend for 1902 comes out at 9 per 
cent. per annum. The reserve fund amounts to 113,319/. 
The receipts from the tramways last year showed the 
substantial increase of 20,101/., and those of the carriage 
department an increase of 3627/. The total number of 
passengers carried during the past year on the company’s 
cars and omnibuses was 41,192,899, or 125 times the popu- 
lation of Bristol. 








BrazitiAN Harsours.—Para harbour is about to be 
dredged out to a — sufficient to allow of the largest 
steamers visiting that port to get alongside the quays, 
and these are to be improved and extended along the 
whole water-front of the town, five years being the period 
estimated to be necessary for carrying out the works. 
The improvement of Manaos harbour already been 
commenced under the direction of New York engineers. 





TECHNICAL INSTRUCTION IN ELECTRICAL TRACTION IN 
Sout Lonnon.—In view of the adoption of electrical 
power as a means of traction on the South London tram- 
ways, and the rapidly increasing use of electrically-driven 
vehicles, and the probable development of electric light 
railways being likely to create a large demand among 
engineers and artizans in the district fora thorough know- 
eae of electrical traction work, the governing body of 
the Battersea Polytechnic is arranging a special scheme 
of instruction with a view to or pea a School of 
Electric Traction in connection with the Electrical Engi- 
neering yah of the Polytechnic. The Technical 
Education rd have made a first grant for equipment, 
and it is hoped within the course of the next year to 
provide examples of apparatus and machines required for 
adequate practical instruction, so as to fully meet the 
requirements of students preparing for, or enga in, 
any branch of electrical traction work. 





PersonaL.—Mr. R. L. Newman, naval architect, 
formerly of 17, Slate-street, New York, asks us to state 
that he has removed his headquarters into larger offices 
at 817, Cheeseborough Buildings, Bowling Green, New 
York.—The Leeds ayy and Hydraulic Company, 
of Providence Works, Cross Stamford-street, 
been converted into a limited liability company under 
the same directorate as hitherto.—The Unbreakable 
Pulley and Mill Gearing Company, Limited, of West 
Gorton, Manchester, have appointed Eug Nahman and 
Co., of Place Mohammed Ali, Alexandria (also at Cairo), 
their ts for t and the Soudan.—The Consoli- 
dated Pneumatic Tool Company, Limited, announce that 
on and after the 28th inst. the address of the som 
offices of the company will be Palace Chambers, 9, Bridge- 
street, Westminster, S.W., and all communications 
should be addressed accordingly after that date. Their 
new workshops and showrooms will be situated at 73, 74, 
and 75, York-street, Westminster, 8.W. 


as 
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THE STRAKER STEAM WAGON. 
CONSTRUCTED BY THE STRAKER STEAM VEHICLE COMPANY, ENGINEERS, LONDON. 


(For Description, see Page 210.) 





Fic. 1. Generat View or 5-Ton Wacon. 
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Lockwoop’s BuILDER’s AND Con-| up to date by Mr. A. P. Haslam, A.I.E.E. We ob- 
TRACTOR’S PricE-Book FoR 1903.— serve, however, no notice on ‘the new methods of 
The new issue of the above price- ferro- concrete construction, which may, perhaps, go 
book just issued by Messrs. Crosby far to check the enormous increase in building costs 
Lockwood and Son, London, has which has been so marked a characteristic of recent 
been thoroughly revised under the years. No doubt, in order to enable full advantage to be ; 
direction of its editor, Mr. F. T. taken of the new system, some modification of building 
W. Miller, A.R.I.B.A. Special at- | regulations will be needed. This has, however, already 
tention has been paid to the matter been done in one or two progressive towns, and we know 
of sanitation, ventilation, andlight- of a nine-storey warehouse recently completed in which 
ing, the notes on electric lighting the walls at the bottom are but 12 in. thick, whilst at the 
DovusLe Cua Drive, having been enlarged and brought | top they are but 4 in. in thickness. 
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DESIGNED AND CONSTRUCTED BY THE STETTINER MasgoffpyBAU 
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We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the Publisher, Mr. O. R. 
JouNsON, at the offices of this journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States: Mr. W. H. Wiuky, 43, East 19th-street, New York, 
and Mr. H. V. Houmes, 1257-1258, Monadnock Block, Chicago. 
The prices of subscription (payable in advance) for one year are : 
For thin (foreign) paper edition, 12. 16s. Od. ; for thick (ordinary) 
paper edition, 2/. Os. 6d. ; or, if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 


NOTICE TO AMERICAN ADVERTISERS. 


American firms desirous of advertising in ENGINEERING are 
requested to apply to Mr. H. V. Houmes, 1257-1258, Monadnock 
va Chicago, from whom all particulars and prices can be ob- 
tained. 








ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must accompany all orders 
for single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed ‘advertisements on the wrapper 
and on the inside es may obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaran 

Advertisements intended for insertion in the cur- 
rent week’s issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 
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ENGINEERING can be supplied, direct from the Publisher, 
post free for twelve months at the following rates, payable in 
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Foreign and Colonial Subscribers receiving Saag oy copies 

hrough newsagents are requested to communicate the fact to 

the Publisher, together with the agent’s name and address. 

Offices for Publication and Advertisements, Nos. 35 
and 36, Bedford Street, Strand, London, W.C. 
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NOTICES OF MEETINGS. 

NortH OF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS,—A general meeting will be held in the Wood Memorial 
Hall, Newcastle-upon-Tyne, at 2 o’clock, on Saturday, February 
14, The following papers will be open for discussion :—‘‘Camp- 
bell Coal-Washing Table,” by Mr. Clarence R. Claghorn (Trans. 
Inst M.E., vol. xxiii., page 435); ‘‘ The Gases Enclosed in Coal,” by 
Dr. Broockmann (Trans. Inst. M.E , vol. xxiv., page 18); ‘‘ The 
Gases Enclosed in Coal and Coal-Dust,” by Dr. P. Phillips Bedson 
(Trans. Inst. M.E., vol. xxiv., page 27); ‘‘Improved Offtake- 
Socket for Coupling and Uncoupling Hauling-Ropes,” by Mr. 
W. C. Blackett (Trans. Inst. M.E., vol. xxiv., page 61); ‘‘ Sinking 
on the Seashore at Musselburgh,” by Mr. Robert Martin (Trans. 
Inst. M.E., vol. xxiv., e 126). The following papers will be 
read or taken as read :—-‘‘ Working a Thick Coal Seam in Bengal, 
India,” by Mr. Thomas Adamson; ‘‘ A Measuring Tape, and its 
Use in Mine-Surveying,” by Mr. 8S. J. Pollitzer ; ** The Underlay- 
Table,” by Mr. S. J. Pollitzer. A new miners’ electric safety-lamp 
will be exhibited. 

Society oF ArTs.— Monday, February 16, at 8 p.m. Cantor 
Lectures. ‘‘ Paper Manufacture,” by Mr. Julius Hiibner. Four 
Lectures ; Lecture ILI..—Tuesday, February 17,at8 p.m. Applied 
Art Section. ‘‘ Heraldry in Decoration,” by Mr. George W. Eve, 
A.R.E. Mr. Lewis Foreman Day will preside.—Wednesday, Feb- 
ruary 18, at 8 p.m. ‘‘Three-Colour Printing,” by Mr. Harvey 
Dalziel. Mr. Carmichael Thomas will preside. 

Tue INSTITUTION OF CIvIL ENGINEERS.—Tuesday, February 17, 
at 8 p.m. Paper to be further discussed: ‘The Manufacture 
and Efficiency of Armour - Piercing Projectiles,” by Mr. David 
Carnegie, Assoc, M. Inst. C.E. Paper to be read, time permit- 
ting : ‘‘ Mechanical Handling of Material,” by Mr. G. F. Zimmer, 
Assoc. M. Inst. C.E, Students’ visit, Wednesday, February 18, at 
2.30 p.m., to the works of the Kew Bridge, in course of construc- 
tion. Assemble at the Bridge. Train from Westminster Bridge 
Station to Gunnersbury, 1.42 p.m. It is essential that Students 
who desire to take part in this visit should intimate their intention 
to the Secretary not later than the Monday morning preceding 
the date of the visit. 

RoyaL METEOROLOGICAL SocteTy.—Wednesday, February 18, at 
7.30 p.m., in the rooms of the Society, 70, Victoria-street, West- 
minster, 8. W., the following paper will be read :—“ Report on the 
Phenological Observations for 1902,” by Mr. Edward Mawley, 
F.R.H.S. 

Tue INSTITUTION OF MINING AND METALLURGY. — Thursday, 
February 19, at 8 o’clock p.m., at the rooms of the Geological 
Society, Burlington House, Piccadilly, London, W. The following 

apers will be discussed :—1, ‘‘On an Improved Form of Mining 
jindlass,” by Mr. G. Percy Ashmore (Member). 2. ‘ Mining in 
Korea,” by Mr. 8. J. Speak (Associate). 

Tue INSTITUTION OF MECHANICAL ENGINEERS.—Friday evening, 
February 20, the Fifty-Sixth Annual General Meeting will be held 
in the Institution House, Storey’s Gate, when the chair will be 
taken at 8 o’clock. The annual report of the council will be 
presented to the meeting, and the results of the ballot for the 
annual election of the President, Vice-Presidents, and Members 
of Council will be announced. Papers to be read and discussed 
together :—‘‘Hydraulic Experiments on a Plunger Pump,” by 
Professor John Goodman (Member), of Leeds ; and “‘ Experiments 
on the Efficiency of Centrifugal Pumps,” by Mr, omas E. 
Stanton, D. Sc., of Teddington. 

Royat INSTITUTION OF GREAT BriTaIn.—Friday evening, Feb- 
ruary 20, at 9 o'clock. Principal E. H. Griffiths, Sc.D., F.R.S., on 
“The Measurement of Energy.” Afternoon lectures next week :— 
Tuesday, February 17, at 5 o’clock.—Professor Allan MacFadyen, 
M.D., B.Se., on the ‘Physiology of Digestion” (Lecture VI.). 
Thursday, February 19, at 5 o’clock.—Sir Clements Markham, 
K.C.B., F.R.S., on ‘‘ Arctic and Antarctic Exploration” (Lec- 
ture III.). Saturday, February 21, at 3 o’clock.—Mr. Arthur B. 
Walkley on ‘‘ Dramatic Criticism ” (Lecture III.). 

THE JUNIOR INSTITUTION OF ENGINEERS.—Saturday, February 21, 
at 3 p.m. Visit to the East Greenwich Works of the South 
Metropolitan Gas Company. 
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OPEN QUESTIONS? 

Tue past few years have been characterised by 
some most. remarkable results in experimental 
physics, which have led in certain cases to very pro- 
found modifications of pre-existing theories. Thus 
Professor Thomson’s work has been interpreted as 
an indication that it is really not at all difficult to 
‘knock a chunk” off an atom, whilst the experi- 





ments of Crémieu have been held by their author 
to disprove Maxwell’s hypothesis, that a moving 
charge of electricity was equivalent to a current. 
Again, the delicate experiments of Landolt and 
Heydweiller have, so far, given results incon- 
sistent with the great principle of the conserva- 
tion of weight in chemical reactions. The attitude 
with which the scientific public have met these 
attacks on certain of their favourite generalisa- 
tions has been of interest, and, in some respects, 
curious, since the more important the theory 


o3| attacked, the greater the calmness. with which 


the discordant experiments have been discussed. 
Thus the discovery of argon, for which at the 


29|time no place could be found in Mendeleef’s 


scheme of the chemical elements, was received 
with fairly wide-spread incredulity, and, in some 
quarters, with derision and abuse. One impas- 
sioned controversialist, indeed, accused its dis- 
coverer of insulting the whole body of chemists 
by assuming that the latter had been working for 
seventy years with their eyes shut.. On the other 
hand, Heydweiller’s experiments, which, in the 
highly improbable event of their being confirmed, 
would absolutely alter our notions as to chemistry 
and mechanics, have merely led to suggestions as 
to sources of possible error, and to attempts to 
show mathematically that the doctrine of conserva- 
tion of mass and conservation of energy must 
stand or fall together. 

The results obtained by Landolt and Heydweiller 
seemed to show that in certain chemical actions— 
such as the dissolution of cupric sulphate in water— 
there was a change in weight, minute but measurable, 
the amount observed being 0.2 to 0.3 milligrammes. 
In fact, the experiment indicated that the law, as 
usually accepted, is true to 1 part in 100,000, but 
threw doubt on its accuracy to 1 part in 1,000,000. 
The fact that a long-accepted principle is ques- 
tioned on such grounds is a stating testimony to 
the sensitiveness of modern methods of esti- 
mating weights. The quantity in dispute is about 
equal to the difference in the weight of 8 cubic 
inches of iron when weighed at sea level and at 
4in. above sea level. Indeed, Dr. Guilleaume, 
of Sévres, has stated that it would be certainly 
possible to observe that a pair of kilogramme- 
weights side by side weighed more than when 
one is placed on top of the other. Most people, 
in view of the trivial nature of the difference 
between observation and theory, would dismiss 
the whole difficulty as due entirely to experimental 
error; but Lord Rayleigh brought the whole 
matter before the recent meeting of the British Asso- 
ciation, stating that he considered the discrepancies 
too large to allow of the law of conservation of weight 
being accepted as proved, but hoped that further 
experiments would settle the matter. When a 
savant of Lord Rayleigh’s calibre expresses himself 
with such caution, it is, perhaps, rash for ergineers 
to put forward an opinion ; nevertheless, we are 
ourselves pretty confident that further and more 
careful experiments will account for the facts ob- 
served without making requisite any revision of our 
accepted theories on the subject. 

A contrary result would probably be welcomed 
by the school of philosophy which, for metaphy- 
sical reasons, rejects the assumption that all mole- 
cules of an element are exactly similar, or, as 
Maxwell put it, bear every appearance of being 
manufactured articles. They deny that, in the 
ultimate, natural phenomena can be referred to the 
working of mere mechanism, and, if we under- 
stand them rightly, would see an element of free 
will even in the attraction of one atom to another. 
Poincaré has stated that, given any series of 
phenomena, an infinite number of mechanisms can 
be devised, the working of which will give rise to 
the phenomena actually observed. To each of 
these mechanisms will correspond a_ different 
theory, of which, even in the most favourable case, 
only one can really represent things as they are. 
Such a representation is, however, he remarks, not 
the principal aim of a theory, the main object of 
which is rather to facilitate prediction ; and in the 
case cited, any one of the wrong theories above 
referred to would do this as well as the single cor- 
rect one, so long as no new phenomena were intro- 
duced into the series to be co-ordinated. In the 
practical work of the world an imperfect theory is 
much better than none at all. No known gas accu- 
rately observes Boyle’s law, but the utility of the 
concept is but little effected thereby. And to 
take a more modern instance, there are considerable 
difficulties still unexplained in the theory of the 
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ionisation of electrolytes due to Arrhenius. On this 
theory the mere solution of most mineral salts in 
water splits up the molecules of the salt into ions, 
which may either be atoms or atomic groups. This 
splitting up is, however, accompanied by no absorp- 
tion of heat, though much heat may have been 
liberated in the original formation of the molecule. 
It is true that each ion bears an enormous electric 
charge, but the charges, being of opposite sign, 
should tend to keep the ions constituting the mole- 
cule together, whereas they appear free. Never- 
theless, and in spite of these difficulties, the theory 
has led to remarkable predictions, which experiment 
has confirmed, and has greatly facilitated the 
grouping together of a number of phenomena which 
at first sight seem in no way closely allied. That 
it has attained its final form, however, is unlikely, 
and it may well be profoundly modified in the 
future. Indeed, as time goes, almost all old 
theories are superseded by new ones, but their 
skeletons are often incorporated into the ultimate 
constitution of ‘the science, as that of a coral is 
into the substance of the reef on which it grew. 
The very terms which originated in the days 
of more imperfect knowledge are often retained 
and used in much the same way as when first 
introduced. The expression ‘latent heat” is 
itself a legacy from the days when heat was con- 
sidered a substance ; and as commonly used, no 
one ever stops to remember that the heat which 
has disappeared is no longer heat, latent or other- 
wise, but is represented by an equivalent quantity 
of internal and external work. 

The object of a theory being to facilitate pre- 
diction, it is natural to adopt that which most 
readily lends itself to arithmetical and algebraical 
calculations. Mathematicians tell us that the posi- 
tions of the heavenly bodies could be predicted with 
equal accuracy on the Ptolemaic hypothesis of a 
geocentric universe as on that of the modified 
Copernican theory, which has replaced it, only the 
arithmetical work would be much more tedious and 
involved. Nevertheless, from the mathematical 
point of view, there is no reason for assuming the 
one hypothesis to be more correct than the other. 
The Ptolemaic cycles and epicycles used to pre- 
dict the future positions of the planets are merely 
analogous to Fourier’s trigonometric series ; and it 
thus follows that by taking a sufficient number 
of terms astronomical calculations could on this 
system be made to any degree of accuracy desired. 
We are reminded here that amongst the hypo- 
theses put forward to account for the erratic beha- 
viour of Uranus prior to the discovery of Neptune 
was the suggestion that at such an enormous dis- 
tance from the sun Newton’s laws were no longer 
exact. The brilliant rehabilitation of these laws sub 
sequently is a hopeful augury for the ultimate re- 
sult of the careful investigation now being made 
into the doctrine of conservation of mass with which 
we have dealt above. 

As already stated, M. Crémieu is responsible for 
another weighty attack ona scientific concept which 
for many years had been considered as thoroughly 
well established. Maxwell asserted, and Rowland 
was held to have proved, that an electrified particle 
in motion was equivalent in all respects to an electric 
current. In Rowland’s experiment it appeared that 
a moving charge could deflect a magnet just as a 
current would do. Action and reaction being equal 
and opposite, it followe1 that a moving magnetic 
field would produce motion in an electric charge 
suspended in it. The experiment made by Crémieu 
failed, and on repeating Rowland’s experiment a 
negative result was again observed by him. 

Other experimenters have been more successful 
in this latter regard, and by a very ingenious 
arrangement Professor R. T. Wood has removed 
the experiment from the list of those gers 
only in a well-equipped !aboratory, and made 
it one which can be demonstrated to a large 
audience. The charge used by Rowland was 
carried on a revolving disc, and the highest 
speed reached was about 300 ft. per second. Pro- 
fessor Wood, on the other hand, used a stream of 
carbonic acid gas escaping from a jet at a velocity 
of at least 2000 ft. per second. The nozzle was 
of the type used in Armstrong’s hydro-electric 
machine, and as a consequence the flowing 
stream was highly electrified, the potential 
attained being such that sparks 4 in. long could 
drawn from the apparatus. Whilst Row- 


be 


land’s original experiment seems in this and other 
ways to have been confirmed, no one, so far as we 
are aware, has yet succeeded in satisfactorily de- 





monstrating the converse result sought for by 
Crémieu. Such an experience is, however, not un- 
common. When Oersted observed the deflection 
of a compass needle placed near a wire conveying 
current, Wollaston immediately suggested that as a 
current produced magnetism, magnetism ought to 
produce a current, but failed in his attempts to 
establish the exactitude of his logic. This was, 
however, afterwards effected by Faraday, and we 
thoroughly believe that the present controversy 
between M. Crémieu and his critics will finally be 
settled by some ingenious observer discovering the 
requisite conditions for success in the converse to 
Rowland’s experiment. 








THE NATIONAL PHYSICAL 
LABORATORY. 

One of the most hopeful signs for the future of 
the British engineering industry is the increased 
importance of students’ associations connected with 
the larger technical institutions of the country. 
These associations are rapidly increasing in num- 
bers. The young men who form the membership 
show an earnestness which is full of good augury 
for the future. The papers that are read, and the 
discussions upon them, are generally of a high 
order, while the visits and excursions that are 
undertaken periodically to the important engineer- 
ing works cannot fail to have a most beneficial 
effect in preparing young engineers for their future 
career. In this respect the present generation has 
an immense advantage over those that preceded it, 
and there can be little doubt that the leading men 
of the future will largely be drawn from among 
those who have taken prominent part in the 
graduates’ or students’ associations. The advan- 
tages gained in the manner above indicated belong- 
ing to such bodies can hardly fail to secure this 
end ; and, moreover, those who are most earnest in 
their work, and most determined to rise in their 
— are likely to be amongst student mem- 

ers. 

The Graduate Section of the Institution of 
Mechanical Engineers is one of the most prosperous 
of these junior affiliated societies ; the membership 
has increased very rapidly, especially during quite 
recent times, and in the Institution house at 
Storey’s Gate an ideal meeting-place is afforded, 
which graduates are entitled to look on as their 
own. On Monday evening last Dr. Glazebrook, 
the chief of the National Physical Laboratory, 
honoured the graduates of the Institution by giving 
a lecture in which he described the arrangement of 
the National Physical Laboratory at Bushey House, 
together with the equipment, and gave particulars 
of the work now done or proposed at that establish- 
ment. This lecture was to some extent prepara- 
tory to a visit of the graduates which the authorities 
have kindly arranged shall be made to-morrow. It 
is unnecessary here for us to dwell upon the import- 
ance of this Laboratory: the work to be done by it is 
enormous, covering as it does so vast a field of re- 
search ; but great as the work is in extent, its mag- 
nitude is not less in importance ; in fact, if this 
country is to hold its own in manufacturing indus- 
try, which must in modern days be conducted on 
scientific lines, a national institution of this kind is 
a necessity. 

We do not propose to follow Dr. Glazebrook in 
his description of the establishment already erected, 
as we intend shortly printing his paper in full. It 
will be evident to those who appreciate the needs of 
modern manufacturing industry that what has 
already been done at Bushey House can be no more 
than the germ of what mustcome. What is needed, 
of course, is more money, and we are convinced 
that in no direction could the funds of the nation be 
more advantageously directed than in extending the 
National Physical Laboratory, so that it may become 
worthy of its name and of the country that for so 
long held undisputed supremacy in the industrial 
art. Dr. Glazebrook’s liane was illustrated by 
lantern slides, and these showed very plainly how 
much effort has been made to do the work de- 
manded of the institution on inefficient means. 
For instance, an old laundry and other offices had 
been made into a battery-room and a house for the 
engine-driver, whilst the delicate measuring instru- 
ments were shown to be housed in the basement of 
Bushey House itself. For much of the apparatus 
Dr. Glazebrook had to express his thanks to private 
donors. To those who have come forward in this 
manner the thanks of the community are due to the 





Britain as a nation that for a great national need 
we should have to depend on these eleemosynary con- 
tributions. The work is, as the title of the estab- 
lishment states, national, and should be supported 
from national funds. 

For all this, the laboratory might be made to a 
large extent self-supporting. One of its chief 
functions would be, as Dr. Glazebrook explained 
in his lecture, the testing of materials, gauges, and 
mechanism generally for manufacturers, or it may 
be for prospective purchasers. We are assured 
that there is a large demand for such work as this, 
but before it can be undertaken the apparatus must 
be installed. Dr. Glazebrook told the graduates how 
eagerly the competition in regard to timepieces was 
watched by manufacturers, and the number of 
letters received asking when the decisions would 
be published. Pressure gauges, as was pointed out 
during the discussion which followed the lecture, 
are often lamentably incorrect, the error being 
frequently 10 or 15 per cent., whilst sometimes it 
rises to 20 or 25 per cent. These errors are not 
found in the gauges of the leading makers, which 
are generally correct within very small limits ; but 
the desire for cheapness leads in too many cases to 
the employment of gauges which, although of 
fair outward appearance, are manufactured under 
conditions which render it impossible to secure 
accuracy. But if there were a recognised authority 
which could give a certificate of accuracy, or near 
approach to accuracy, there is no doubt that makers 
would gladly avail themselves of its services, and 
purchasers would in time demand such a certificate 
as naturally as they look for the hall-mark on silver 
plate. Dr. Glazebrook said he had been met with 
the objection on the part of some large manufac- 
turers of certain articles that they could not afford 
to have them certificated ; it would look as if they 
doubted the excellence of their own productions— 
that, we agree with Dr. Glazebrook, is an altogether 
erroneous view. As was pointed out later, the 
makers of chronometers in this country have 
achieved a very high reputation, and no doubt this 
has been largely due to the testing of chronometers 
by public authority and the system of awarding 
certificates. No chronometer-maker in this country 
would think for a moment that he sacrificed his 
dignity by applying for a certificate. 

he application of scientific methods to the 
alloying of metals is another problem of physical 
research to which Dr. Glazebrook made reference. 
The work that has hitherto been done in this field 
has been carried on by private enterprise, the 
names of Roberts-Austen, Stead, Hadfield, and 
Arnold—to mention only a few amongst English 
investigators which occur to us on the spur of the 
moment—will always be held in honour in connec- 
tion with this subject ; but it will detract nothing 
from their merits to say that their work has been 
partial and incomplete." Perhaps, indeed, all work 
in the field of physical research must be incom- 
plete ; but this must necessarily apply with greater 
force to the investigations of private individuals 
who have not at-their command the time nor the 
resources that a national establishment should pos- 
sess. A great deal of work of this nature is done 
at present by professors of technical colleges ; but 
it must be remembered that these gentlemen are 
not appointed to their important posts so much 
for the purpose of scientihe investigation as for 
teaching young men known principles. A man’s 
leisure time is not the time to carry on the work 
we are now considering ; and though much may be 
done by dint of enthusiasm and unwearying labour, 
yet the professor should be thinking chiefly of his 
primary duty of training the coming engineer. In 
regard to the laboratories of large manufacturing 
concerns, they have their own work to do also. In 
the case of public companies the shareholders’ money 
is at stake, and however enthusiastic a chairman 
or managing director may be in the cause of science, 
he is not justified in directing an expensive labora- 
tory staff to undertake investigations for the good of 
the country at large. When one has a combination 
of manufacturer and professor, both animated by a 
pure love of scientific research, very much may be 
done, as has been proved by the co-operation of 
Professor Arnold and Mr. R. A. Hadfield ; but 
even in such cases as this it is evident that only 
partial results can be achieved. 

To the general public it may appear that the 
work proposed to be done by the National Physical 
Laboratory is not of the highest importance. The 
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in alloys of metals, the hardness of a piece of steel, 
and other matters of a like nature appear trivial 
to the man in the street. We are beginning to 
learn, however, that it is dangerous to make the 
man in the street the final authority ; and it is to 
be hoped that those who see further and think 
leeper may have sufficient influence to insure the 
National Physical Laboratory being established 
on a satisfactory and permanent basis worthy of 
the nation. 
There is one matter to which Dr. Glazebrook did 
* not make reference in his paper, but which we ex- 
pected would have been mentioned. Some time 
ago, when the National Physical Laboratory was 
still a thing of the future, one heard a good deal 
about the establishment of an experimental tank 
for marine purposes, such as that first introduced 
by the late Mr. Froude, and with which he did 
such admirable work for the nation in connection 
with the ships of the Royal Navy. As our readers 
are aware, the original Torquay establishment of 
Mr. Froude was removed to Haslar, and has since 
been carried on as a branch of the constructive 
department of the Royal Navy under the direction 
of Mr. R. E. Froude. There is, as our readers 
are also aware, one other experimental tank in this 
country—that belonging to the eminent firm of 
Denny, and situated at Dumbarton. For long these 
were the only two tanks existing, but of late 
several have been constructed abroad. In Great 
Britain, however, excepting in the case of Messrs. 
Denny, no shipbuilder has such perfect means of 
testing models of vessels or other conditions bear- 
ing on the design of ships as the tank affords. 
It will be remembered that Mr. Yarrow and 
Dr. Elgar brought this matter up at the meeting 
of the Institution of Naval Architects, held in 
December, 1901, and from steps subsequently 
taken there appeared every prospect of a national 
tank being constructed. he proper home for 
this would undoubtedly be the National Physical 
Laboratory, and here it was proposed the tank 
should be erected. Why the programme set 
forth has not been carried out we are not aware ; 
one would hardly think it could be for want of 
funds, for the shipbuilders of this country are an 
extremely wealthy body, and the comparatively 
small sum required for the erection of the tank 
would be a trifle for them to subscribe. We under- 
stood at the time that the authorities of the 
National Physical Laboratory were quite willing to 
take over the tank if constructed, and superintend 
its working. Nothing has been said yet to show 
that their opinion has been altered in this respect. 
As we have already stated, we hold that national 
work of this kind should have the support of 
national funds, but no doubt in this case of an 
experimental tank the conditions are exceptional. 
Shipbuilders would benefit so directly, and the 
sums dealt with in ship contracts are so large, that 
the matter might well be left to the initiative of the 
shipbuilders themselves. 








THE PORT OF LONDON. 

TuovcH London still remains the first port of 
the Empire, there is a concensus of opinion that, 
unless very great reforms are instituted and costly 
improvements effected in the character of its 
approaches and the equipment.of its docks, it will 
before long be ousted from its present pride of place. 
The duty of making the necessary changes would 
seem to lie in the first instance with the dock 
companies, but the financial situation of these is 
such that they are not in a position to undertake 
the responsibility of executing one-tenth of the 
constructional work necessary, and, even were 
matters otherwise, it is to be feared that, 
in the present temper of the public, Parlia- 
ment—if it granted them the necessary powers— 
would saddle the concessions with such onerous 
conditions as to foil all hopes of commercial success. 
In such matters the community is often short- 
sighted. Haunted by the fear of capital receiving 
more than a fair recompense, it forgets that good 
service and bad payment seldom go together. 
A railway company, for example, the share- 
holders of which receive no dividend, generally 
offers the public a bad and inadequate service. 
Indeed, the present unfortunate prospects of 
London as a port are in no small measure due to 
the fact that the dock companies have paid badly, 
which, in turn, is itself largely due to their being 
obliged by law to permit and facilitate the loading 
and unloading of vessels in dock by means of 





lighters, the latter having free entry to the docks. 
At most ports the dues are paid partly by the ship- 
owner and partly by the consignees of the cargo; but 
in the London docks only the cargo actually landed 
on the dock wall is liable to dues ; and at Millwall 
not less than 60 per cent. of the goods imported 
escape these dues, and over 90 per cent. of the 
goods exported are similarly favoured. 

But few of the public have either the time or in- 
clination to master the immense mass of data 
having reference to the port of London to be found 
in the Blue Books issued by the Royal Commission 
which has recently reported on the matter, Those, 
however, who wish to get at the real gist of these 
reports will find a most valuable summary of the 
facts established in a paper read on Wednesday 
evening last by Dr. B. W. Ginsberg, before the 
Society of Arts. A portion of his paper, which is 
of special interest, is that in which he traverses the 
special pleading of certain gentlemen who offered 
evidence on behalf of the dock authorities. Sir 
Henry Le Marchant and Mr. Scott protested that the 
dock facilities in London were adequate to the traffic. 
Since no ships of over 600 ft. in length sought admis- 
sion to the docks, they advanced the opinion that no 
such ships would use the port, even could they be 
accommodated there. The Port of London is, 
however, the front door for a population of nine 
millions, to supply whose needs enormous quan- 
tities of grain and other bulk cargoes are un- 
loaded. The grain ships entering Millwall Docks 
measure 470 ft. long by 56 ft. wide, and are rated 
at 7300 tons. The Leyland and Johnston boats 
engaged in a similar traffic, which discharge at 
Liverpool, are 25 per cent. bigger. The advantages 
of size in the transport of freight has been well 
illustrated by Professor Biles, who has stated that 
if the transport of a ton of freight at 12 knots for 
5000 miles in a 500-ft. steamer costs 8s. 6d., the 
corresponding cost in a 600-ft. boat will be 7s. 6d., 
and in a 700-ft. boat7s. The Albert Docks can take 
in boats up to 536 ft. only, and though it is asserted 
that Tilbury can accommodate any vessel afloat, it is, 

erhaps, doubtful whether the biggest White Star 

iners could really pass the locks. In any case, 
Tilbury is so far down stream that goods must be 
sent on to London proper by rail or barge, at an 
additional expense, before being finally placed in 
the hands of the consignees. At Liverpool, on the 
other hand, vessels 150 ft. longer than any yet 
built can be docked, and this right at the centre of 
commerce. 

Dr. Ginsberg suggests that the first improvement 
should be the dredging of a channel 1000 ft. wide 
by 30 ft. deep at low water from the mouth 
of the Thames up to the entrance to the Albert 
Docks. New York and Boston, indéed, are pro- 
viding 40-ft. channels into their ports. As matters 
stand, a ship drawing 26 ft. of water may be 
delayed four hours in the Thames on 310 days of 
the year; whilst if she draws 28 ft., she may be 
delayed 5} hours any day in the twelve months. 
Hence, if a sudden fog comes on, or the boat is 
delayed on entering the dock, it may be necessary 
for her to turn round and steam down stream again 
a distance of 20 to 25 miles in search of deep water. 
A 1000-ft. channel 30 ft. deep would enable such 
vessels as missed the tide at the docks to swing in the 
channel. The work, it issuggested, should be carried 
out by a Trust, appointed partly by the Corporation 
of London and the London County Council, and in 
part by the shipowners using the port. The rights 
of the barge-owners and wharfingers should be 
bought up, and all goods landed should pass 
through the hands of the Trust, and be stored, if 
necessary, in their warehouses. The existing docks 
and warehouses should be purchased at a fair price, 
based upon their value for their present use, and 
not on their value as landed estate. The difference 
in the two valuations is enormous. Thus, if used 
for the erection of office buildings and the like, the 
site of the London Docks is valued at 1,080,000/. ; 
but the owners have no legal power to use 
their property for this purpose, but only as a 
dock. There would thus be nothing unfair in buy- 
ing up the undertaking at its value as a dock only, 
without regard to its possible advantages asa build- 
ing site. The original cost of the area in question 
was 60,0001. Dr. Ginsberg further proposes that 
the proposed Trust should be the pilotage autho- 
rity for the port, but he does not enter into the 
question as to what should be done with the old 
docks and what new ones should be provided. This 
is a highly technical matter which he wisely leaves 
to the decision of experts. 


THE METRIC SYSTEM. 


THE discussion on the Metric System was con- 
tinued before the Institution of Electrical Engineers 
on Thursday, February 5. The report of the com- 
mencement of the discussion will found in our 
issue of January 30. 

Sir Frederick Bramwell wished to make a slight 
correction on his former statements. He had 
assumed that the penalties in the proposed Bill 
were novel; but Mr. Siemens had shown him that 
they already existed in the Act regulating the use 
of the present weights and measures. 

Mr. Emerson Dowson, who is the chairman of 
the Decimal Association, commenced by referring 
to Sir Frederick Bramwell’s remarks. He said 
that the quotations of Napoleon’s views were not 
greatly to the point ; if they had been on military 
matters, they might have been authoritative ; but 
what Napoleon thought, more than eighty years ago, 
about weights and measures was not very pertinent 
to the affairs. of to-day. Since Napoleon’s time 
France had adopted the metric system ; and this 
example had been followed by every European 
country except Great Britain and Russia ; and, in 
addition, the countries of South America and Japan 
were using the same measures. Mr. Beresford 
Hope’s anticipated confusion between the decigram 
and dekagram was not realised in other countries. 
These names were not used in practical busi- 
ness, and people asked for a 10-gramme weight of 
butter, and not for a dekagram. It was quite 
possible to divide the kilogram into quarters, 
eighths, and sixteenths. Of course there were 
difficulties, but there was no system which was 
entirely free from them, and the right thing 
was to select one which answered best in the 
majority of instances, Sir Frederick had ad- 
mitted that we were handicapped in our dealings 
with France, and had suggested that manufac- 
turers should use both systems, according to the 
market they were supplying, That, however, was 
impossible ; it involved’the losses arising from both 
systems, and a dual system could not be carried on. 
All scientific men used the metric system, but that 
did not require them to employ decimals in every 
case; vulgar fractions might be used when they 
were more convenient. On the whole he thought 
that fewer mistakes were made from the wrong 
position of the decimal point than from errors of 
calculation in fractions. He admitted that the 
names in the metrical system were objectionable, 
but very few of them were used, and; as a matter 
of fact, one or two units, with their multiples and 
sub-multiples, supplied all necessary purposes. At 
this point the President announced that the 
speakers would be confined to ten minutes each, 
and Mr. Dowson had to hurriedly conclude his re- 
marks by observing that all our colonies were ready 
to adopt the metric system, and were only waiting 
the example of the Mother Country. 

Mr. Thomas Parker (Wolverhampton) admitted 
that the British system of weights and measures 
was exceedingly objectionable, and that unless we 
changed them we should find ourselves left behind 
in the world’s race. He had given thirty years of 
study to the metric system, and for four years he 
had used it practically, and had found the units 
unsatisfactory and imperfect. In the United States 
there was a very strong objection to them, and it 
was probable that America would not accept them. 
What was wanted was a better set of units. He 
proposed one of which he had put the particulars 
in the form of a diagram on the wall, and in this 
the inch was the unit of length, and the weight 
of a cubic inch of water the unit of weight. Other 
measurements were multiples or submultiples, in 
the decimal system, of these units. In the United 
States it was the custom to scrap whatever was of 
no use ; it was time, he suggested, that we should 
scrap our existing system of measures, and select 
a fresh one by the aid of common-sense, and not on 
the principles of high science. 

Sir Andrew Noble regretted to find himself 
opposed to Sir Frederick Bramwell, but it was so 
often they were in agreement that they could afford 
to agree to differ on this one point. At present we 
had a coinage that was very nearly a decimal one ; 
every silver coin was a decimal of a pound, and it 
only required that the farthing should be altered, 
so that 50 farthings should be equal to a shilling, 
instead of 48, to complete the series. Every sum 
could then be expressed by three decimals, while 
19s. 113d. required six figures for their expression. 





Foreign countries found great inconvenience in their 
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dealings with England. The only weight we had 
common to our various standards was the grain ; 
the ounces and the pounds in the troy and avoir- 


dupois weights were different in each case, and it 
was a matter of great trouble to compare one with | 


another. The French system was, in his opinion, 
perfect. If you knew the volume of a body and 
its specific gravity, you were able to obtain its 
weight in tons immediately. It was quite certain 
that there must be one system of measurement 
uniform for all countries, and it was hopeless to 
expect that we should get other people to adopt 
ours. There were so many advantages in the metric 
system that it was both right and reasonable that 
it should be made compulsory in a certain number 
of years. It was absurd to carry our regard 
for the feelings of weak members of the community 
to an unreasonable length. Dr. Johnstone Stoney 
had proposed a modified metric system, based on 


25 millimetres to the inch, as a_ half-way house | 


towards the adoption of the complete system ; but 
in his opinion sooner or later the ordinary metrical 
system must be adopted. 

Mr. Leslie Robertson said that it had been his 
privilege to work in countries using the metric 
measures. He had gone to France to superintend 
the building of torpedo-boats from English designs, 
and had found it so troublesome that he had been 
obliged tore-make thedrawingsas a preliminary. The 
screw threads were a great difficulty, and in Ger- 
many they still adhered to the Whitworth thread. 
He thought that the Institution ought to proceed 
with very great caution before it expressed an official 
opinion in favour of the metric system. 

Dr. Johnstone Stoney said that there had been 
three Acts of Parliament relating to the metrical 


| in 1620 by Professor Edmund Gunter, of Gresham 
College, who invented the surveyor’s chain, ten 
|square chains being equal to an acre. Already 
engineers in levelling used decimals of a foot, and 
so might anyone else, but the objection was against 
,making the system compulsory. For electrical 
engineering the metre was a very convenient 
unit, and if the change were made it would affect 
electrical engineers less than others. They must 
remember, however, that if the metric system was 
in vogue here, it would add to the convenience of 
the German manufacturers of electrical machinery, 
for he found from the Customs reports that we 
imported twenty times as much electrical machi- 
nery as we exported. The cost of buying new 
weights and measures in the retail trade would 
be very great, and here, again, much of the 
supply would come from Germany. It must be 
;remembered that in Germany engineering was 
an absolutely insignificant industry at the time 
| the change was made, and even then, that the pro- 
| cess was very slow. Rhenish inches were still used 
| there by joiners ; miners reckoned the depths of 
| their shafts in lachters. Statistics expressed in 
centners reckoned sometimes ten to the ton, and 
sometimes twenty. As for Sir William Preece’s 154 
measures, most of them had been abolished by Act 
of Parliament long ago. Of course, if we aimed at 
ideal uniformity, we should all use metric measures, 
and all speak volapuk ; but it was a question if we 
should be compensated for adopting a change which 
| forbade the use of bi-section in calculation, and 
| rendered existing literature valueless. 

Sir John Wolfe Barry said he was bold enough to 
admit that he was averse to the metre as a unit, 
and to decimals for calculations ; both were useful 








system, and it was imagined that that of 1878 ren-| to many, but not to everybody. It had been said 


dered it legal. 


But the lawyers found that an|that the metric system was spreading over the 


earlier Act had not been repealed, and that there- | world, but it must be remembered that the nations 
| 


fore the use of metrical weights was illegal, and 


that used it did not represent 40 per cent. of the 


could not be adopted in pharmacy. In 1896 the} total population. He remembered when it was 
former clause was repealed, and a table of equiva- | said that it was absolutely necessary to learn French 


lents was proposed. However, on his showing how 


to travel ; now the English was much more uni- 


cumbersome they were, the Government passed | versal, and we were told that we ought to learn 


the Act without the table, and a fresh table was | 


German. Similarly, it was quite possible that the 


afterwards issued by an Order in Council. There | English measurements might in the end prevail over 


had been a deputation to Mr. Balfour and to Mr. 


the metric. It was, however, those nations who 


Ritchie, and these statesmen had said that the next | were not commercial that had adopted the metric 


step must be taken by the people, and not by Par- | 
liament. The use of the metric system had been | 
rendered possible to everyone, and compulsion 
could not be adopted until there was a popular | 
demand for it. Under these circumstances he had 
submitted his plan of a modified metre, in which 
9 decimetres went to the yard. The alterations 
would then be so small that they could be intro- 
duced without involving trade losses. It would be 
possible to begin with the imperial and end with 





system. It was possible that we were strong enough 
to act for ourselves, and leave others to follow. He 
had found the metre too large for purposes of 
calculation, and not so convenient as a foot. He 
held that 12 was a better multiplier than 10, 
and certainly for ‘‘ quantity measurement” it was 
far more convenient. In reply to the argument about 
| international trade, he asked how much did we 
| export into protectionist countries, and why should 
we make it easier for such countries to invade 


the metric measures, otherwise they might wait|our own markets? Did the decimal advocates 
fifty years before the metric system was introduced. intend to make 20 hours to the day, and 100 deg. 


At this point the President read a short note 
from Lord Kelvin, in which he regretted that he 
was unable to be present at the meeting to con- 
vince Sir Frederick Bramwell of his errors. He 
said that the introduction of the metric system 
would be a great blessing to all the world. 

Sir William Preece rose to differ from Sir Frede- 
rick Bramwell. It was fifty years since he first 
wrote a paper in favour of the decimal system, and 
during the whole of the interval his convictions had 


remained unchanged. There was great merit in| 


of latitude and longitude in the quadrant? Cer- 
tainly he objected to the introduction of such 
systems as Mr. Parker’s and Dr. Johnstone Stoney’s ; 
we did not want a third system, at any rate. 

Mr. Walker said that the Chambers of Commerce 
had petitioned in favour of the metric system, but 
they did not understand what it was, and they had 
not agreed among themselves as to the precise 
change that they wanted. In calculations, he said, 
it was very much safer to use fractions because they 
generally convey some definite idea to the mind, 








the metric system, but more in the decimal ; the | whereas a long string of decimals did not do so. 
two were totally different, but each had its own| Then, if there were a mistake in the fractions, it 
merits. The metric system could only be introduced | was generally to be perceived, whereas a misplaced 
because it was necessary, and could not be forced decimal point did not act as a danger signal to the 
on the nation by Parliament. Our own system was | calculator. 
execrable. There were 154 distinct units of length} Mr. Shoolbred could not think that the duo- 
in the country, whereas in the metric system there | decimal system was simpler than the decimal ; his 
was only one. Mr. Parker had started a new hare | experience was that the French system of dividing 
—the inch—and had said that it could not be) by ten was better. Of course, the transition would 
improved upon ; his own opinion was that it could | be a period of difficulty ; but the American Con- 
not be made worse. The inch was devised by one of | gress was going to ease the change by first render- 
our Saxon kings, and was defined as being the length | ing it compulsory in government departments, and 
of three well-grown barleycorns. In the future the later on with the general public. Sir Frederick 
uniform system of the world would be the metric | Bramwell had said that Coleman Sellers had aban- 
system; it was already used by Messrs. Willans | doned the metric system ; but he had heard that 
and Robinson, Siemens Brothers, Greenwood and | that was not so. That Institution, as a body, did 
Batley, and by the Shropshire Iron Company ; and all its work in metric units, which formed a 
was there a single electrical engineer who did not use universal language understood by electricians all 
every day the British Association system of units? over the world. 
There was really no difficulty ; the ohm had been} _Lieut.-Colonel Crompton said that much of the 
changed twice, and no one had been inconvenienced. | discussion had been entirely irrelevant ; the matter 
Mr. Bennett H. Brough said that Mr. Siemens | turned upon ibilities, and everybody desired 
had brought forward Watt as the original proposer | uniformity if it were ible. It was very un- 


of the metric system, but he had been anticipated | likely that there would be any change in America ; 





there they held to the inch most steadfastly. The 
cost of making the change involved the expenditure 
of millions of money, and would fall most heavily 
upon the mechanical engineers. They would have 
to change all their dies and gauges and jigs, and 
the cost would be absolutely enormous. If the 
outlay in the United States and here were added 
together, it would be far in excess of the total 
outlay of the world outside those two countries. It 
was not a question of population. Here vast 
sums were invested in lineal measures. When 
Germany made the change it had comparatively 
few manufactures, and, as compared with the 
United States and ourselves, the matter was a 
mere trifle to them. He thought also that in the 
matter of leading screws for lathes there would be 
very great difficulty. 

Major-General Webber said that the change from 
British measures to the metrical system interested 
builders and architects even more largely than en- 
gineers, and he was sorry that they were not repre- 
sented there. He had made a calculation as to the 
number of figures required in certain computations 
connected with building, and he found that the 
British system required 62, as compared with 23 
in the decimal system. 

Mr. Levin said that we had no duodecimal 
system, no multiple of 3, and in measures no divi- 
sion by 3 below the inch. Colonel Crompton had 
spoken of the cost of new gauges ; but surely the 
capitalised value of the labour expended in calcula- 
tion was greater than the value of the lineal mea- 
sures and gauges. 

Mr. Siemens, in replying to the discussion, said 
that he had been prepared to hear something about 
screws from Colonel Crompton, and he would be 
glad if, while he was replying to other speakers, the 
Colonel would examine four screws that he had 
brought, two of which had been made on a lathe 
with 4-millimetre leading screw and two with a }-in. 
leading screw. The nut for the 4-millimetre pitch 
screw was made with a French tap, and the nut for 
the }-in. screw with an English one. He would 
like Colonel Crompton to tell him which of the 
screws was made on the 4-millimetre leading screw, 
and which on the English. He thought it was 
Colonel Crompton who said that a lot of extraneous 
matter had been introduced into the discussion. He 
attributed that to the comparison made by Sir Frede- 
rick Bramwell. Forhisownparthe hadsimply wanted 
to discuss what could be said for the metric system, 
and what against it. The question of compulsion 
had been brought in because he had quoted what 
the Select Committee of the House of Commons 
had said. It was not his idea. He had referred to 
international trade in his remarks, although Sir 
Frederick Bramwell had thought he had not. He 
had said that intercommunication had very much 
increased during the last century, and especially 
during the last part, and that was why it was very 
desirable that a general system of weights and 
measures should be adopted. That was the 
opinion come to by other péople, and had been held 
by the Select Committee of 1862. They had said it 
was very desirable to have one international system. 
The same conclusion was arrived at by the 
German Committee appointed about the same time ; 
and, as he had said in his opening remarks, the 
instructions to the German Committee were to find 
a national unit, not an international one ; but after 
they had heard the witnesses, and deliberated, they 
came to the conclusion that it was absolutely neces- 
sary, if any change should be made, that that 
change should be to an international system. They 
had no predilection for the metric system, for 
forty years ago everything English was most 
favourably regarded in Germany ; and they came, 
to the conclusion that it was better to adopt the 
metrical system. Then, the next thing which has 
been mentioned relates to the Greek and Latin 
names. As a matter of fact, however, many 
names were not used. In lengths, there was 
the kilometre, metre, and millimetre, and some- 
times centimetre; you use the gramme and the 
kilogramme, and you use the litre; in everything 
else you use the square or the cube. Some 
countries had tried to avoid these names; in 
Sweden, Holland, and Germany there were special 
names introduced. In Germany they made an- 
other alteration; they did not adopt the kilo- 

mme, but half-kilogramme, called the ‘‘ pound.” 
fn 1840 this was adopted for the Customs units, 
and in 1860 it had been made compulsory, and so 
they kept it until 1870. Conneeted with this 
introduction ‘of the pound was a very interesting 
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thing. Some of the little German countries 
thought{they would improve on the French system, 
and therefore they did not divide a pound into 
500.grammes, but into 30 oz., some into 32 oz., 
and others into 10 oz.; they thought the introduc- 
tion of the figure ‘‘3” a great improvement, but 
when the change came to be made it was found 
better to stick to the pure metric system. In 
1870, in Germany, the metric system was allowed ; 
in 1872 it was made compulsory ; and in 1877 the 
kilogramme was made the weight unit, and not the 
pound. In Holland and Sweden likewise the pure 
metric system was adopted. Another point brought 
forward against the metric system was decimal 
division. He thought they were putting the cart 
before the horse; those who advised the metric 
system had not afterwards forced decimal arith- 
metic on an unwilling world. They divided the 
metre into decimal parts, and so on, because the 
decimal system was in use. ‘With due deference to 
Sir John Wolfe Barry, although such an expert in 
the duodecimal system, had he had any experience 
with the metrical system ? because, as many short 
cuts were to be found when you were working in 
the metrical decimal system as existed in the Eng- 
lish; everything depended on what you were used to. 
He had personally been educated in feet and inches, 
as he had left Germany years before the metric system 
was made compulsory ; if they would allow him to 
boast a little, it made no difference to him whether 
the calculations were decimals or duodecimals. Sir 
Frederick Bramwell was not quite right in saying 
that the metrical people compelled you to use 
decimal fractions. The metrical people never used 
fractions at all if they could help it. If you have 
to deal with big weights, you took the kilogramme ; 
if you had to deal with small weights, you used the 
gramme; and for chemical weights you took the 
milligramme. Sir Frederick Bramwell had said 
that he was not against decimal fractions at all, and 
that he used them whenever they were handy, in 
proof of which he had multiplied 25 by 4, and 
proved that they were 100. His answer was, 
that if the decimal fraction was convenient, by 
all means use it; or if vulgar fractions were 
more convenient, use them. There was nothing 
in the metrical system against vulgar fractions. 
Why should you not talk about half a_ kilo- 
gramme? He certainly did not believe that the 
period of transition would be so difficult, or would 
cause so much commotion as people thought. The 
screw thread was, however, certainly difficult. The 
talk about the Whitworth thread in Germany was 
all very fine ; there were no end of threads in 
this country. What had been the upshot of several 
committees which had met—not only the Com- 
mittee of which Sir Frederick Bramwell and Colonel 
Crompton are members, but the members of the 
War Office Committee, the Zurich International 
Committee, the German Engineers’ Committee, 
and all other committees in different parts of the 
world ? The upshot of their deliberations was that 
it is practically impossible to make screws fit which 
have been manufactured by two different firms, 
unless standard screws and cutters were set up at 
some place where everybody could go and compare 
them. The War Office was putting up a standard 
screw machine at Bushey Park (National Physical 
Laboratory), and all screws eventually to be sup- 
plied to the War Office were to be standards ; other 
people could get leading screws to assist them in 
making War Office screws. Eventually it came 
back to gauges, templates, and standard taps. The 
screw difficulty, though looking formidable, was 
really nothing much. 








THE LEGAL POSITION OF TRADE 
UNIONS. 

Durine the past few years a drama of surpassing 
interest has been enacted in the Courts in connec- 
tion with the legal position of trade unions. Com- 
mencing with an authoritative declaration to the 
effect that these bodies may be held liable, in a 
corporate capacity, for the illegal acts of officials, 
a long series of judicial decisions have gradually 
curtailed the powers of the unions. Lulled into 
apathy by a belief that the Trade Union Act of 
1871 had legalised oppression and tyranny, em- 
ployers have calmly submitted to the mandates of 
union officials; have suffered enormous losses 
through strikes ; and last, but not least, have seen 
their factories lie idle while valuable contracts 
have passed into the hands of their foreign com- 
petitors.~ Is it surprising to find that a declaration 





to the effect that trade unions can be held respon- 
sible for illegal acts has been followed by a flood of 
litigation, which has terminated for the most part 
in a manner unfavourable to the combinations of 
workmen ? 

It is highly instructive to consider a short epitome 
of the case law which has so effectually blunted the 
weapon of labour in its undying warfare with capital. 

In considering these cases it should be re- 
membered that trade unions are not, nor have they 
ever been, legal bodies in the sense that a limited 
liability company is a legal body. The Trade 
Union Act, 1871, was merely intended to remove 
the ban or legal disability, which, owing to the 
fact that they were in restraint of trade, had de- 
prived such associations of the protection of the 
law. As evidence of the fact that they were not 
completely brought within the protection of the 
law by this statute’ it may be mentioned that 
a special clause was inserted, providing that nothing 
in the Act should enable any Court to entertain 
any legal proceeding instituted with the object of 
directly enforcing or recovering damages for any 
agreements made between members and the union 
for the purpose of inter alia, providing benefits to 
members. In other words, the Courts have been 
practically prohibited from enforcing or interpret- 
ing the rules of these bodies. 

It was in obtaining the assistance of the Court 
of Chancery to restrain picketing that employers 
first found that the law was not so entirely un- 
favourable to their interests. In Lyons v. Wilkins 
an action was brought against the executive com- 
mittee of a union to restrain them from picketing 
the plaintiff's works. An injunction was granted, 
the late Lord Justice Smith saying, when the case 
reached the Court of Appeal :—‘‘ The truth is that 
to watch or beset a man’s house, with a view to 
compel him to do or not to do what is lawful for 
him to do or not to do is wrongful, and without 
lawful authority, unless some reasonable justifica- 
tion is consistent with the evidence.” 

But further surprises were in store. In Linaker 
v. Pilcher (February, 1901), Mr. Justice Mathew 
had before him a case in which a libel had been 
published in a paper carried on by, and for the 
benefit of, a trade union. He decided that damages 
were payable by the trustees out of the funds of 
the union, and this although the trustees were not 
responsible for the libel. 

To restrain picketing by injunction, to obtain 
damages for unlawful acts, were long steps towards 
emancipation ; but the Taff Vale Railway Case v. 
the Amalgamated Society of Railway Servants, 
which was commenced in September, 1900, and 
which reached a final stage before Mr. Justice 
Wills in December last, is the true Magna Charta 
of employers. By Section 9 of the Act of 1871 
the trustees were empowered to bring and defend 
actions relating to the property of the union. It 
was for many years assumed that this express 
declaration excluded any possibility of the union 
being sued as a corporate body. The Taff Vale 
Railway case, however, dispelled this illusion, it 
being there decided that a union could not only be 
sued in its registered name, but that the executive 
committee could be sued on behalf of themselves 
and other members of the society, and an injunc- 
tion and damages can be obtained in a proper case. 
Further, upon the case being fought out to a finish, 
the jury found that the executive committee ex- 
pressly authorised, and were responsible for, illegal 
actions which resulted in a disastrous strike, the 
cost of which was estimated to amount to some 
30,000. It only remains to be argued whether the 
railway company are entitled to judgment. But 
even if the Taff Vale Railway case be decided 
adversely to the employers, the law reports contain 
striking evidence of the effect of the declaration 
that trade unions may sue and be sued. 

Two actions—e.g., Giblan v. the National Amalga- 
mated Labourer’s Union, and the Glamorgan Coal 
Company v. the South Wales Miners’ Federation 
—have been brought with a view to obtaining 
damages for the alleged wrongful acts of the 
defendant in inducing persons to break, or not to 
enter into, contracts with the plaintiffs. Although 
in these instances the plaintiffs were unable to 
bring home liability to the unions, it was clearly 
laid down by the House of Lords in Quinn v. 
Leathem that a combination of two or more, 
without justification or excuse, to injure a man in 
his trade by inducing his customers or servants to 
break their contracts with him, or not to deal with 
him or continue in his employment, is actionable, 





if it results in damage to him. Again, in the very 
recent case of Read v. the Friendly Society of 
Operative Stonemasons, the defendant society in- 
formed the plaintiff's employers that unless they 
refused to teach the plaintiff his trade they would 
call the workmen out on strike. His employers 
having refused to teach him, the union were held 
liable to an action for a conspiracy to coerce the 
employers to break their contract with the plaintiff, 

A perusal of the above cases, which do not pur- 
port to be anything like a complete list of the im- 
portant actions to which the Taff Vale case has 
given rise, will suffice to show how materially the 
intimidating powers of the unions have been cur- 
tailed. One other case, however, calls for notice. 
We have seen that the Act of 1871 prevents judicial 
interference with the internal administration of a 
union. The case of Howden v. the Yorkshire 
Miners’ Association, however, which was recently 
heard in the Court of Appeal, shows that the Court 
will interfere to restrain the grant of strike-pay 
where the strike has been commenced in contraven- 
tion of the rules. Of course, this decision may be 
overcome by an amendment of the rules; but it 
illustrates the evil days upon which the unions ap- 
pear to have fallen when we mention that the action 
was brought by a member of the defendant associa- 
tion, supported, no doubt, by the colliery owners. 

To sum up, trade union policy appears to have 
been examined and to have been found wanting ; a 
long spell of immunity has favoured the adoption of 
tyrannical methods ; while immunity from liability 
to pay damages has caused the accumulation of 
strike funds which give the unions enormous power. 
A careful study of recent decisions may induce these 
bodies—which are upon the whole, to use Lord 
Lindley’s words, organs for good—to bury the 
hatchet and adopt a policy of peace, retrenchment, 
and reform. 








THE MILLER SYSTEM OF AUTOMATIC 
RAILWAY SIGNALLING, 

THrovucH the courtesy of the officials of the Great 
Central Railway Company, the British Miller Signal 
Syndicate, Limited, of 9 and 11, Fenchurch-avenue, 
E.C., were enabled, on Thursday, February 5, to 
demonstrate the working of their system of auto- 
matic block signalling, a special feature of which 
lies in the fact that the signals operated are inside 
the engine cab. The driver, therefore, receives 
his ‘‘line clear” or ‘‘line blocked” indication 
without requiring to look outside his cab; an 
arrangement which, if satisfactory in other respects, 
should much diminish the difficulties of fog-signal- 
ling. It is not, however, easy to make such a system 
self-sufficing. Indeed, an arrangement of this kind 
was in use for many years on the Northern 
Railway of France, but was ultimately aban- 
doned as inadequate and unsatisfactory. hether 
the new system, shown at Woodhead, will give 
better results remains to be. seen; but, from 
the point of view of the British signal engineer, it 
labours under the disability of introducing per- 
missive block working. Nevertheless, it should be 
stated that 28 miles of track, constituting the 
approach to the New York terminus of the New 
ork Central and Hudson River Railroad, have 
recently been equipped by the Miller Signal Com- 
pany ; and their plant is also in use on 35 miles of 
the Chicago and Eastern Illinois Railway, the por- 
tion of the line fitted being crossed on the level at 
different points by the rails of other companies. 
The system is entirely automatic in its action. The 
line is divided up in a series of blocks, each of 
which is insulated from its predecessor. The rails 
of each block are connected to opposite poles of a 
three-cell gravity battery, and the P. D. between the 
rails being thus very low, there is very little leak- 
age of current between the rails. The engine and 
tender are roughly insulated from each other, the 
insulation being bridged by a polarised relay on the 
engine, which directs the current from a small dy- 
namo mounted on the locomotive, through one or 
other of two signal lamps, showing respectively ‘‘line 
clear” or ‘‘ line blocked.” Whenever the engine 
crosses from one block into the next, a current 
passes up the engine wheels, through the relay and 
down through the tender wheels, back to the track 
battery. This current, by means of the relay, 
causes one or other of the signal lamps to light up, 
and the driver accordingly gets ‘‘line clear” or 
‘*line blocked,” the corresponding lamp remaining 

alight till the next block is entered. 
he electrical connections of the track batteries 
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are such that if a driver on entering a new block | that to the left of B is connected to the positive 
receives ‘“‘line clear,” he knows that he has a/ pole. The short length of rail B D is connected up 
clear road for two blocks ahead of him. As to a separate battery, and may be made either 
worked in the United States, on receiving ‘‘ line | 
blocked” on entering a section, the driver gets | 
































his train under control; and if the same signal | c - 
is repeated on entering the next block, he still | i — 
further reduces speed and crawls along at a foot 

pace, until he either comes within sight of the 

obstruction, or finally on entering still another 3 

block section receives ‘“‘line clear,” when, as 

already stated, he will know that he has a clear | a2 

road for two blocks ahead, and can thus proceed | ~*. c 

again at full speed. Whilst on the open road this | wa 
system does not seem dangerous, yet British engi- | 

neers will probably reject the idea of permissive : 
block working, at any rate, through junctions. > 35 
To meet this objection the plan of working may 

be modified in various ways. In the first place, 

at junctions men must be stationed to work the | 

points, and they may just as well work a sema-_| a Bin 











phore or a fog signal at the same time ; whilst on 


the open road both fixed signals and fog-signal- | 








men would be dispensed with. Another possible} 2 











a 9 
A 


Fig.4. 


The system of relays working the signals will be 
readily understood by reference to the diagrams 
(Figs. 4 and 5). Two whole block sections and 
the ends of two other sections are shown in these 
figures. Section I. ends at the joints A B, section 
IL. at the joints J K, and section III. at the joints 
NO. Three relay batteries are shown—-viz., S, T, 
and U. As indicated in Fig. 4, each short length 
of rail corresponding to BD is connected to the 
positive pole of its relay battery, and hence on 
entering any of the blocks shown, an engine 
would receive a ‘“‘line clear” signal. In Fig. 5, 
however, an axle at W in block section IV. has 
short - circuited the relay Z. This relay works 
two armatures moving together, but insulated 
from each other, as shown. These fall away, 
opening their respective circuits as indicated. 
The upper of the two armatures, it will be seen, 
breaks the circuit through the relay Y, and the 
armature of this falls, in turn. This armature 
changes the poles of the relay battery U, so that 
the short rail section O.Q, which was previously 
(see Fig. 4) connected to the positive pole of this 
battery, isnow connected tothe negative pole, so that, 
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method of working would be to make it a rule of | positive or negative, dependent upon the state of 
| 


the road that a red lamp signal received two blocks | certain relays to be described later on. The length 
from a junction must be taken as a stop signal. of rail AC is entirely insulated, and is not con- 


as indicated in Fig. 2, an engine crossing the joints 
N O would receive a ‘‘line blocked” signal. Pro 
ceeding back to the next relay system, it will be 








The driver would then bring his train to rest | nected to any battery. The rails beyond C and D | seen that the double armature relay X has still a cur- 
with the engine and tender on opposite sides of the |are connected to the opposite poles of the track | rent through it, being connected direct to the two 
insulated joint at the beginning of the next block. | battery for the block-section to the right of A B. | rails of the block section III. Hence, both of its 
Having his train halted in this position, ‘line | Suppose, now, the last pair of engine wheels rest in| armatures are held up in the same position as in 
clear” would be received immediately the road was | the position E F, and the first pair of tender wheels | Fig. 4. The circuit through the relay V, which in 
open for the train to proceed. Of course, the ob-| in the position GH. Then the engine and tender | Fig. 4 is completed through the relay battery U, 
jection may be raised that, in the case of a diver-)being insulated from each other, as described | is now, however, broken by the lower armature 
gent junction, the driver could on this system above, a current will flow through the relay R, | belonging to Z; and, as a consequence, the arma- 
receive no positive indication as to which road carried by the engine, in the direction indicated | ture belonging to V falls, and thus connects KM 
through the points was open. This is a matter to | by the arrow. | to the negative pole of T, instead of to the positive 


In this case the “‘line clear” signal | gativ : itl 
which some railway men attach great weight, and will be given. If, however, as in Fig. 2, the rail| pole, as in Fig. 4. Hence, on crossing the joint 
in view of the great inconverience and delay which length B 


is negative, the current will flow through |J K, the engine would also receive a ‘line 
would be attendant upon a train taking the wrong the relay in the opposite direction, and a line-| blocked” signal. Proceeding now to the relays 
road, the point is undoubtedly of much importance. | blocked signal will, rege, be received by the | R and H, these, it will be seen, are exactly as in 
Having described above the general scheme of the | driver on the foot-plate. Fig. 3 is intended to | Fig. 4, though the current through R is reversed. 
system, it will be.of interest to go into the details indicate the reason for making the length of rail| Hence, the rail length BD is positive, and an 
of it somewhat more fully. The arrangement of AC longer than BD. When the latter is negative, | engine crossing the joints A B would receive a 
the rails at the end of each block section and the and the engine wheels lie to the right of it, and the | ‘‘line clear” signal, showing the driver that the 
beginning of the next is as represented diagram- tender wheels on it, as in the figure, a current will | two blocks ahead of him were unoccupied. ; 
matically in Fig. 1. Here A, B, C, and D repre- tend to pass through the relay in such a direction! In the arrangement adopted on the Chicago 
sent insulating joints between successive lengths as to give a ‘line clear” signal, but this relay is, and Eastern Illinois Railway, the conducting wire 
of rail. The whole length of rail in the block | it will be seen, short-circuited by the rail between between the relay systems belonging to different 
to the left of A is connected up to the nega-/| the wheels G and E, and thus the “line blocked ” | block sections is dispensed with, the rails themselves 
tive pole of a track battery, as indicated, whilst | signal is retained, | providing all the conductors needed. This plan 
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was also that used at Woodhead, but the working 
of the system is best explained with the arrange- 
ment shown in our figures. We may add further 
that the track and relay batteries are combined 
into one. The only polarised relay used is that 
carried by the engine, and this is constructed with- 
out the use of permanent magnets. The insula- 
tion between the engine and tender is not of a 
kind to be easily injured. The bearing plate 
taking the pull of the drawbar is laid on a sheet 
of fibre, and similar sheets of fibre are placed 
underneath the buffers or chafing plates between 
the engine and the tender. The water connections, 
being through hose, require no insulation ; whilst 
the hinged plate bridging the gap between the 
engine and the tender is sufficiently insulated by 
the timber beam which supports the floor plate on 
which it rests. The laying of a slice-bar, or other 
tool, between the engine and tender is stated to be 
incapable of short-circuiting the engine relay. What 
device is employed in the case of a tank engine we 
do not know. 

It is claimed that the failure of any one of the 
circuits shown will open some relay, and thus give 
the ‘‘ line blocked” signal. In other words, that 
it is impossible to get ‘‘line clear” unless all the 
circuits are closed and the batteries are in working 
order. The system, however, appears to us to be 
one respecting which further experience in practical 
working under varied conditions is desirable. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, January 28, 1903. 

Consumers of all kinds of iron and steel have begun 
to show a little disposition to increase their purchases, 
and quite a number of fair-sized sales were made 
during the past week in New York, Philadelphia, 
Pittsburgh, Chicago, and Birmingham, Ala. The 
"mt nec were in no cases extensive, but enough 

usiness was done to show that there is a stronger dis- 
sition to buy. Furnace interests acted on the de- 
ensive inthe matter, and yielded to demands only as 
they were presented. The fuel famine is _ still 
causing a great deal of inconvenience, and it is pro- 
bable that this source of dissatisfaction will not be 
abated for some time yet. Great difficulty is encoun- 
tered in the wg i cha 05 and notwithstanding 
vigorous efforts have been made to get freight out of the 
way, miles of cars are still standing, and the accu- 
mulation appears to be increasing. Quite a lot of 
southern iron was contracted for recently because of 
an unexpected concession for future deliveries. 

A part of the improving demand above noted, espe- 
cially in the Western States, is found to be due to the 
movement of implement manufacturers, who have 
thought this a favourable opportunity to increase their 
contracts for material for Tetinte delivery. Outside 
of the implement interests, quite a number of buyers 
are appearing, and the tone of the market has been 
considerably strengthened. 

The demand for structural material would be very 
active were it possible for manufacturers to accept 
business, but consumers are content, or are obliged to 
be content, with having their orders placed on the file 
with the assurance they will be attended to. 

The American :Bridge Company has begun to book 
additional large contracts, one of which was placed for 
9500 tons, another for 4500 tons, besides: several 
smaller orders. Cast-iron pipe is also in very heavy 
demand, and prices range at 34 dols. per ton for 6-in. 
to 12-in. pipe. Municipalities and corporations all 
over the country are now making estimates for pro- 
— requirements, and it now looks quite probable 
that the producing capacity of the pipe works will be 
absorbed for six mie very early in the x ge 

The production of standard rails in excess of 50 lb. 
to the yard for the last year was 2,335,000 gross tons, 
exclusive of the Colorado works. Capacity this year 
will be increased by the new Lackawanna works, near 
Buffalo, and by two new mills, one in the South and 
one at Youngstown, Ohio, besides some additional 
output from the older mills because of increasing 
capacity. 

essemer iron is selling at furnace at 21 dols. to 
21.50 dols. ; No. 2 foundryiron in Western Pennsylvania 
at an average of 23.50 dols. delivered. Forge iron is 
20.50 dols. at Pittsburgh. The inquiries for finished 
iron and steel have during the past week shown signs 
of an expanding demand. Plain and galvanised sheets 
are very active; merchant steel will once more be 
wanted in large lots, because of the decision of imple- 
ment makers to extend their requirements under con- 
tract. There is no material change in the pig iron 
situation further West. Supplies are rather limited. 
Demand for mechanical equipment has again begun to 
appear, and some large orders are now in negotiation. 
About 300,000 dollars’ worth of machinery has just 
been contracted for to equip a new locomotive works 
at Montreal. The inquiries for machinery from pre- 
sent indications will assume very large proportions 





during the winter. A great deal of very good equip- 
ment will be thrown into the scrap heap, and more 
efficient machinery substituted. The American scrap 
heap is a very important factor in American success. 
No matter how good a thing is, it goes out for some- 
thing better, pa something .better is always — 
up. ‘The coke and coal situation has not improve 
as much as hoped for. Immense quantities. of coke 
are blockaded in the Connellsville region for want of 
motive power. Coal is scarce in many places, and 
four blast-furnaces in Western Pennsylvania recently 
closed down for want of fuel. Western Pennsylvania 
needs more railroads, and preparations are being made 
to supp! the want. More cars and motive power are 
an absolute necessity, and there appears to be no 
remedy for this vital matter in sight. 








ARMOUR-PIERCING PROJECTILES. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, February 10, 1903, Mr. J. 
Clarke Hawkshaw, M.A., President, in the chair, the 
paper read was ‘“‘The Manufacture and Efficiency of 
Armour - ne Projectiles,” by David Carnegie, 
Assoc. M. Inst. C.E. : j 

After alluding briefly to early experiments with round 
cast-iron shot, and the supersession of the latter by Whit- 
worth solid punching projectiles, the author described 
and illustrated numerous designs for armour-piercing pro- 
jectiles made since 1863. He next dealt with the mate- 
rial used for projectiles, and stated that improvements in 
the manufacture and treatment of steel had rendered it 
possible to make cast-steel projectiles which could pene- 
trate face-hardened steel. The modern projectile was 
composed of steel containing carbon, associated with one 
or more of the following metals: Nickel, chromium, man- 
ganese, and molybdenum. Typical proportions of ele- 
ments other than iron in shells which were air-hardened 
were—carbon, 0.80 per cent.; silicon, 0.2 per cent.; sul- 
phur, 0.04 per cent.; phosphorus, 0.04 per cent.; man- 
ganese, 0.12 per cent.; nickel, 2.00 per cent.; chromium, 
2.00 per cent. ; 

With regard to manufacture, cast-steel projectiles were 
cheaper than forged steel, although the efficiency of the 
forged exceeded that of the cast. The various operations 
in the manufacture of aed and of cast-steel projectiles 
were described, and details were given of various devices 
for chilling the point of the shell. The operations of 
annealing, machining, and hardening were next referred 
to. In present-day methods of hardening, three mediums 
were used—viz., water, oil, and air. These mediums 
differed in intensity of action, and the choice of the 
method to be used was determined by the composition of 
the material to be hardened. Each medium might also be 
varied, in temperature in the case of water and oil, and in 

ressure in the case of air. Carbon steels were, as a rule, 

ardened in water, or partly in water and partly in oil; 
nickel steels in water, in oil, or in air under pressure ; 
chrome-nickel steels in oil, or in air under pressure ; and 
steels having self-hardening ——— b pact. Pap 
and allowing to cool in air. ‘The author described several 
methods of performing these operations. The use of the 
pyrometer for registering the quenching temperature was 
referred to, and curves were given showing the rate of 
heating projectiles and cooling them in different mediums, 
The author remarked that it would be a useful to 
obtain, if possible, a table of hardness according to the 
quenching temperature ; and it might be expected that, 
with the same material quenched at different tempera- 
tures in the same cooling medium, such a table could be 
obtained by ascertaining the compression in tons per 
square inch of test-pieces so treated. 
mented with this object in view, but the results obtained 
had not shown a uniformly increasing hardness as the 
quenching temperature was raised. : 

The subject of testing projectiles after hardening was 
also dealt with, and the tests applied to English and 
American armour-piercing shells were described. Calcu- 
lation of the internal stress needed to produce such frac- 
ture in the head of a projectile as often occurred spon- 
taneously showed the necessity for these tests. Mention 
was also made of capped projectiles, and the means of 
attaching the cap. , j 

The remainder of the sai dealt with the efficiency of 
armour-picrcing projectiles, and contained a brief history 
of the progress and development of armour-plate. Illus- 
trations prepared from pho phs showing the develop- 
ment of armour-plates manufactured in Germany durin 
the past ten years were given, and were compared wit 
French, American, and English plates. The effect on 
both projectile and plate in each trial was mentioned and 
compared. The value of the cap on the point of a projec- 
tile Bred at normal impact was refe to; and tables 
were appended giving the perforation of face-hardened 

lates with different projectiles at different velocities. 
hese tables showed the results of German and of Ameri- 
can practice. 








THE VIBRATION OF STEAMSHIPS. 
To THE Epitor OF ENGINEERING. 

Sir,—Admiral Melville, in your issue of January 30, 
professes to have the papers which I communicated 
to the Institute of Naval Architects in 1901 and 1902, 
and pointedly asserts that he does not understand my 
position. Let me state it in a few words. The balancing 
of engines in general in order to eliminate the primary 
and secondary forces and couples is conditioned by eight 
simultaneous equations, which are given in ENGINEER- 
inc, April 12, 1901, in the article on page 491. These 
eight equations may be satisfied by five and six-crank 
engines, but not by four-crank engines. Moreover, five 


He had experi- | h 





and six-crank engines satisfy further conditions relatin 
to forces and couples extremely s in comparison with 
those of the first and second order. My opinion, based 
upon these results, is ‘‘that there can be no doubt that 
these are the kinds of engines to use to avoid vibration.” 
Engineers do not, or will not, build five and six-crank 
engines. The four-crank engine is almost universal in 
modern fast boats. What then can be done in the way of 
balancing a four-crank engine? On page 492 of the 
above-mentioned issue it is proved mathematically that a 
four-crank engine can be designed to satisfy six out of the 
eight conditions. But such an engine is called a Yarrow- 
Schlick-Tweedy engine. Therefore amongst four-crank 
engines none can approach the arrangement adopted in 
the Yarrow-Schlick-T weedy engine, since it satisfies six 
out of the eight conditions. 

To see how nearly the usual arrangements of four- 
crank engines a xO the degree of balance possible 
with a Yarrow-Schlick-Tweedy engine, I arranged the 
same set of parts in five typical ways, and the results of 
this are shown in the curves are in ENGINEERING, 
J ay 11, 1902, pages 60 and 61. A study of these curves 
will convince any unprejudiced engineer that it is idle 
for Admiral Melville to pretend that the Yarrow-Schlick- 
Tweedy method is not the best way to arrange a four- 
crank engine. My position is that of an investigator, 
and whatever opinions I have expressed on the subject 
are fully justified by the facts on which those opinions 
were expressed. 

Admiral Melville criticises the data on which the in- 
vestigation is based (the valve gear has all been reduced 
to crank radius). Let him take a case and draw curves 
showing the unbalanced forces and couples, in the way I 
have done for the data I could get, choosing his data from 
the mass that he must have at his disposal. + It would be 
far more convincing to him than anything that he could 
read of other people’s work, and far more to the point 
than a mere quibble about the valve gear being too heavy 
or that the speed is not quick enough. Admiral Melville 
must feel that his line of argument is very weak when he 
stoops to the familiar device of abstracting isolated sen- 
tences from two —_ which are concerned with different 
parts of the subject, and comparing them in parallel 
columns. If he has my paper of 1901, he knows quite 
well that the remarks he quotes refer to five and six-crank 
engines in comparison with four-crank engines, and in this 
connection my statement that couples of considerable 
magnitude left unbalanced in a four-crank engine com- 

with what would be left in a five or six-crank engine 
is literally true. He must know that the remarks he 
uotes from my 1902 paper all refer to the comparison of 
different types of four-crank engines amongst themselves, 
and these remarks should be read with immediate refer- 
ence to the diagrams on which they are based, and which 
ont given on pages 60 and 61 of ENGINEERING, July 11, 
1902. 

He states that the whole of my 1902 ay is coloured 
with the laudable desire to present the best possible case 
for my friends. Any one who reads the ed will at once 
see that the whole of it is concerned in showing the ma- 
thematical consequences of using certain weights in certain 
ways. Admiral Melville is the first man I know who 
owned to seeing any colour in mathematical processes ; it 
is usually the reverse in my experience. And as to the 
data on which the processes rest, they are all given. 
But what is Admiral Melville’s position in the matter? 
No man has such unique opportunities for research in 
the subject of engine-balancing, and to no man can the 
results be so important. Yet what has he done to ad- 
vance the subject? So far as I know, he has published 
no results of the behaviour as regards vibration of the 
many ships he has engined. He states that Macalpine’s 
engine offers a complete solution of the problem. Has 
e tried one? No! He knows the theoretical possi- 
bilities of balancing a five-crank engine. Has he tried 
one? Apparently he prefers to build four-crank engines. 
Does he arrange these cranks in order to make the un- 
balanced forces and couples a minimum? No! Instead 
he makes a personal attack on anyone who ventures to 
show how it may be done. Admiral Melville may have 
very good reasons for the faith that is in him; but to 
wander from paper to paper, culling a fact here, a figure 
there, isolating Cera Lat wee where he disagrees, 
is not the way to strengthen his position. 

ours truly, 
W. E. Dasy. 

City and Guilds of London Institute, Technical 

College, Finsbury, E.C., Feb. 9, 1903, 








THE GRENFELL SIGHTING DEVICE. 
To THE EpiToR oF ENGINEERING. 

S1r,—Will you allow me space to add a few supple- 
mentary remarks to the article in which you recently 
described my new gun-sighting system. The considera- 
— governing the design of this mechanism are as 
follow :— 


To obtain accuracy and rapidity of fire, three conditions 
have to be satisfied :— 4 
1. The sight must be on the target when the gun is 


discharged. 

2. The sight must be correctly adjusted at the moment 
of per. : : ; 

3. The gun must be discharged immediately the load- 
ing is completed. ; zt 

To satisfy these three conditions two distinct opera- 
tions have to be performed, and each in its most perfect ° 
manner. : 

These operations are :— 

I. The pure physical one of aligning the sight and 
jiring the gun. : 

II. The control of the angle between the “‘axis of the 
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gun” and the “line of sight,” in accordance with momen- 
tary requirements. 

Jnder modern conditions of gunnery the perfect per- 
formance of these two operations means :— : 

(a) Keeping the sight aligned at all times, thus ensuring 
that the gun is cence pe when the sight is on the target 
by eliminating personal error, and that it is on the target 
when the loading is completed. ‘ 

(b) Keeping the sight adjusted at all times, thus ensuring 
that the adjustments of the sight are correct at the 
instant of firing. : 

To keep the sight always on the target, is an exceedingly 
difficult and delicate operation, and demands the un- 
divided attention of those engaged in it, and that they 
should not be hampered by any other consideration or 
disturbing cause whatever. 

To keep the sight adjusted from moment to moment 
can only be done from careful observation of the fall of 
shot, and of the rate of change in the range, &c. To 
make the first estimation of the adjustments, to correct 
these from the fall of shot, and to accurately estimate 
the rapid changes in range, &c., in the interval between 
the rounds, require a carefully-trained sight-setter whose 
whole attention is concentrated upon these observations, 
and who must be given complete independence in the 
performance of this operation. : ; 

Thus it is evident that these two operations, of ‘‘ align- 
ing the sight and firing the gun,” and “controlling the 
angle between the axis of the gun and the line of sight,” 
are wholly dissimilar in their requirements. Each can 
only be performed in a perfect manner if it is rendered 
easy and rapid; and if it can receive the undivided 
attention of those executing it, free from all other con- 
siderations and outside disturbances. 

It followsas a necessary consequence that the two opera- 
tions cannot be performed by one operator ; that the per- 
formance of one operation must in no way affect that of 
the other; and that both must go on independently and 
continuously. ; 

The TN proposed for embodying these con- 
siderations is consequently designed to effect the isolation 
of the two fundamental operations, freeing one from the 
restrictions im by the requirements of the other, in 
order that each may be developed and perfected in accord- 
ance with its own peculiar requirements; while co-ordi- 
nating them to produce the utmost rapidity and accuracy 
of fire. . 

It does this as follows :— 

The firer is provided with a hand-wheel, with which he 
can freely control the alignment of the sight and gun 
together in elevation, but is unable to alter the angle 
between the axis of the gun and the line of sight. 

The sight-setter is provided with a hand-wheel, so 
placed that he can command a clear view of the fall of 
shot and of the changing conditions, and by operating 
which he alters the axis of the gun in relation to the line 
of sight, or, in other words, he adjusts the gun for range 
without altering or disturbing the line of sight in any way. 

The firer and sight-setter can work their hand-whee 
simultaneously or independently, neither interfering 
with the result required by the other, or being conscious 
that the other operation is taking place. a 

Thus the gun can be manwuvred by the laying numbers 
without reference to the work of the sight-setter, and 
the sight-setter who is observing the target, &c., can 
adjust the axis of the = for range with the maximum 
rapidity, and keep it ac justed right up to the instant of 
firing. 

The application of the system as carried out in the 
Narcissus mounting provides for the movements of the 
gun and sights in elevation only. To completely carry 
out the system, the horizontal component of the laying 
operation—i.e., the training, as well as the adjustment 
for deflection, should be similarly treated. This is quite 
practicable in hand-worked eum iy and the necessary 
mechanism for this has been designed. 

The general arrangement is to place the hand-wheel for 
traiming the gun and sight together in pointing, in its 
present position, for the training number on the right of 
the gun, The hand-wheel for adjusting the gun in de- 
flection is placed conveniently with that for effecting the 
adjustment in elevation. oe) : 

As illustrating the.effect which the application of this 
system has in admitting of the separate development and 
perfection of the method and means of carrying out the 
two fundamental operations, the following considera- 
tions are of interest :— 

1. In the method of controlling the angle between the 
axis of the gun and “line of sight,” experience may 
show the desirability of employing two men—one to ob- 
serve and correct errors in deflection, the other to observe 
and correct errors in elevation. For this purpose the 
proposed mechanism is peculiarly suitable, as the hand- 
wheels for effecting the two adjustments can be arranged 
one on either side of the gun, or in a variety of positions 
clear = the - — : ; 

2. Speed of sight adjustment, being of great import- 
ance, can be accelerated with the proposed mechanism as 
much as desired; the rate depending merely upon me- 
chanical advisability. This may be of great importance 
in rapidly changing from one target to another. 

With the existing arrangements great speed of adjust- 
ment would be very confusing to the aim, and would be 
»hysically objectionable, as the eye-piece of the telescope 

as to be carried away from the eye of the firer. 

Mention must now made of some further effects 
arising out of the application of this system. — 

The sight-setter must necessarily assume his true func- 
tion—that of controlling the work of the firer to produce 
the desired result. This can only be effected if he is 


given the absolute and independent control of the angle 
between sight and gun, in accordance with reasoned de- 
ductions from his own observations of the fall of shot, 





A cer bearing, &c. His duties are fully as important as 
those of the firer, and possibly more difficult to satisfac- 
torily perform, and it would appear that he should there- 
fore receive just as careful a training. 

With such a training and the proposed mechanism, the 
sight-setter is raised to his full value. 

So important is he, that it seems necessary when the 
system is applied to power-worked guns, that he should 
have an observation hood of his own, from which he can 
make his observations, and where he can control the sight 
adjustments. This application of my system to power- 
worked mountings has also been worked out. 

With this system the sight-setter may be compared with 
one directing the water from a hose; the gun being the 
hose, the firer the power behind the water. 

Yours truly, 
Hvusert GRENFELL, Captain, R.N. 

Parliament Mansions, London, 8.W. 








MISCELLANEA. 

Aw Agricultural Show is to be opened at Buenos Ayres 
in May next, under the direction of the Argentine Rural 
Society. We are informed that exhibits of agricultural 
machinery from British makers will be welcomed, and 
should prove profitable to the exhibitors, since the field 
open to such machinery in the Argentine Republic is 
almost unlimited. Full particulars can be obtained on 
application to any of the Argentine consulates. 


The Institution of Electrical Engineers have now pub- 
lished a series of ‘‘ model general conditions,” which, it is 
suggested, should be nn as a basis of all contracts for 
plant, mains, and central-station equipment. Hitherto 
every engineer has had his own standard form of con- 
tract, the clauses of which have sometimes been such as 
to put the contractor absolutely in the power of the 
peer for whom the work was executed, who was made 
oth judge and jury in his own case. 

We learn that it has been decided to form a ‘‘Cape 
Society of Civil Engineers,” and that Mr. John Brown, 
C.M.G., M.I.C.E., is to act as the first president, whilst 
Mr. Braine will act as hon. sec. and treasurer. - Meetings 
will be held monthly. Much important civil engineerin 
work has already been accomplished in Cape Colony, an 
much more is in prospect for the future. The new society 
should therefore serve a useful purpose in bringing to- 
yether to their mutual advantage those engaged in these 

ifferent great undertakings, and we wish it every success. 


We have received the first issue of the Bulletin Tech- 
nique, just published by the Association des Ingenieurs 
Sortis de ’Ecole Polytechnique de Bruxelles. The pro- 
duction is capitally printed and well illustrated. The 

rincipal articles in the first issue are two, one of these 

y Professor E. Pierard, deals with X-ray phenomena, 
and gives diagrams of the best forms of tube and other 
apparatus. The other article by Mr. René Tirou is de- 
voted to a description of German and American plant for 
handling and transporting ore, coal, chemicals, and other 
‘*bulk ” merchandise. We trust that the new publication 
will have a long and useful career. 


A number of changes have been announced in the dates 
arranged for the reading of certain papers before the 
Manchester Section of the Institution of Electrical Engi- 
neers. Thus Mr. Highfield’s paper on ‘‘ Electric Driving 
in Factories ” will be taken on the 17th inst. in’ place of 
the 3rd, as originally fixed. The paper on ‘‘ Long Dis- 
tance Transmission Lines,” by Messrs. Cowan and 
Andrews, will be read on March 3 in place of February 17, 
and that of Mr. Metzger on ‘‘ Fuel Consumption at 
Central Stations” will be taken on April 7 in place of 
March 3. Mr. Gibbing’s paper on ‘‘ The Use of Electric 
Tramways for Goods Traffic” will be read on April 21 in 
place of April 7. 

The Wolseley Tool and Motor Car Company, Limited, 
are constructing a testing track on a large plot of ground 
they own immediately facing their capacious premises at 
Adderley Park. This additional area comprises nearly 
8 acres, and has been purchased with the object of erect- 
ing extensive additions to the Wolseley factory. Until 
the space covered by the track is actually required for 
building, the company intend utilising it for testing pur- 
poses. The course will be an ideal one for putting cars 
through their paces, as it has all kinds of gradients, one 
short strip being 1 in 5. The complete track will give two 
laps to the mile. It is now nearly y for use, the 
steam roller having been at work on it for the last few 
days. Freedom from the bondage of the speed-limit will 
in future enable the Wolseley cars to be tested at top 
speeds. The course will also be useful for teaching drivers 
how to manipulate the car before allowing them to try 
their skill on the high roads. 


The eighth annual convention of the Incorporated 
Municipal Electrical Association will be held this year 
in the neighbourhood of Sunderland and Newcastle. 

edings will commence with a reception by the 
Mayor of Sunderland on J 7 15, and will close at the 
same town with a general business meeting held on 
July 18. The meeting on the 16th will be held at 
Newcastle, and on the 17th at Middlesbrough. Visits 
have been arranged to a number of central stations, ship- 
yards, and engine works, The papers set down for 
reading and discussion are as follows :—‘‘The Influence 
of Capital Charges on the Cost of Electricity Supply ;” 
‘*The Relation of Small Local Authorities to the Power- 
Distribution Companies;” ‘‘ Methods of Stimulating 
Demand ;” ‘‘ Future Economies in Electrical Ilumina- 
tion;” ‘The Economical Driving of Workshop Machi- 
nery by Electricity.” Further particulars can be ob- 
tained from Mr. C. McArthur Butler, Secretary, 
I.M.E.A., St. James’ Hall, Piccadilly. 


When the Brooklyn Elevated Railway Company de- 





termined to adopt the multiple-unit system of electric 
traction, they ‘gave orders for experimental trains to the 
Westinghouse Electric and Manufacturing Company, the 
General Electric Company, and the Sprague Electric 
Company. After these trains had been put to work, a 
careful record was made of all mishaps and accidents to 
each train, and of the repairs necessary for it. These 
trials terminated in the adoption of the Westinghouse 
Company’s system of electric pneumatic control. The 
principal advantage claimed for this system’ is that the 
power necessary for working the ting switches is 

uite independent of the main ony em the trolley or 

ri 


third rail to thé motors, so that the driver retains control 


over his train even if the main circuit supply of current 
fails. The standard trains now being supplied to this 
railway company have five cars, each of which has four 
motors, but still longer trains are run over part of the 
line. These long trains, on reaching suburban branches, 
are broken up into smaller units, which proceed sepa- 
rately to different destinations. The system is, we 
understand, also to be introduced at Liverpool. 


We have received particulars of a test made last month 
at Messis. Connal’s Pig-Iron Stores, with a slab of con- 
crete 7 in. in thickness, reinforced by a sheet of expanded 
metal near its underside. The slab, which had been con- 
structed on August 2, 1902, was supported on dwarf 
walls 3 ft. in height. It had its temporary centring 
struck on September 2, 1902, and had been loaded with a 
provisional evenly-distributed load of 3 ewt. to the super- 
ficial foot on November 12, 1902, this load having remained 
upon the slab until January 20, 1903. It was composed of 
concrete consisting of one part of best Portland cement, 
together with about 24 parts of brick broken to pass a 
?-in. mesh sieve, and 14 parts of clean sharp sand, all 
obtained in the neighbourhood of the test, in the ordinary 
way. The slab had a bearing of 6 in. on all four sides, 
the unsupported area of the slab being 15 ft. by 15 ft. 
The test to destruction was executed by the gradual 
application of pigs of iron carefully laid upon the un- 
supported area of the slab—that is to say, clear of the 
supporting walls, and the slab finally gave way under a 
total load of 56 tons 11 ewt., the fractures radiating from 
the centre to the angles of the square. The test was 
made on behalf of the New Expanded Metal Company, 
York Mansions, S.W. 


A writer in Armée et Marine states that the trial s s 
of recent large French warships have been obtained only 
by burning coal at the rate of | 33 Ib. to 35 Ib. per square 
foot, whilst in other marines he states the grate 
area allowed is more liberal, so that trial ao 
are attained with a consumption of but 224 lb. to 
27 lb. of coal per square foot of grate. The high 
rates of combustion reached at the trials of French 
cruisers and ships are, he proceeds, attained only 
by the use of selected coal, and a picked staff of stokers, 
and cannot be repeated under service conditions. As a 
consequence, a cruiser which attains 20 knots on her 
trial is not on service good for more than 18 knots. With 
a view to remedying this state of affairs, the French 
Admiralty have decided to abandon the use of small- 
tube boilers on large ships, and to provide sufficient grate 
area to enable the designed speeds to be obtained with a 
rate of combustion not greater than that common in 
other navies. With this change it will be possible for 
the French Navy to make the conditions of its official trials 
more stringent. At present the machinery is accepted 
if it works satisfactorily for a full-speed trial lasting 
three hours; but with the reform just announced it will 
be possible to extend these trials to eight or twelve hours, 
or even more. It will be remembered that in the days 
of the old return-tube boiler the British Navy suffered in 
a similar way to that mentioned above. Insufficient 
grate area and heating surface was provided in the attempt 
to cut down weight, and the deficiency of steam-raising 
capacity made good by forced draught under a high water- 
pressure. The ends of tubes in the combustion chamber 
gave constant trouble from burning out; and the evil 
was so pronounced that the Admiralty introduced a 
special renewable mushroom-sha ferrule, which pro- 
— the ends of the tubes from direct contact with the 

ame. 








Our Locomotive Exports.—It is satisfactory to note 
that our locomotive exports have begun the new year 
well, their value in January having been 281,796/., as 
compared with 147,734. in January, 1902, and 131,818/. 
in January, 1900. The principal shipments during the 
first month of the last three years were as follows :— 


Country. Jan., 1903. | Jan., 1902. | Jan., 1901. 





£ £ | J 

South America oa rr 24,003 | 19,253 19,296 
British South Africa y 31,053 | y 4,070 
British India a --| 104,081 | = 52,163 | 40,724 
Australasia .. és * 93,644 § 10,150 | 7,476 





It will be generally admitted that the results indicated 
by these figures are highly encouraging. It is cram 
satisfactery to witness the good demand prevailing on 
South African account. The largély-augmented Indian 
demand would appear to show that renewed activity is 
being displayed in connection with Indian railway de- 
velopment. The Australasian demand has also been 
growing of late by leaps and bounds, showing that Ameri- 
can locomotives are making little pi s in that quarter. 
It is, perhaps, right to observe that this is is due, to some 
extent, to the fact that the Americans are so overdone 
with home business that they are less eager to obtain 
foreign contracts, as they could scarcely execute them 
even if they obtained them. 








FEB. 13, 1903. | 


ENGINEERING. 





221 








SCHUCKERT MOTOR; LOWSON MILLS, ARBROATH. 


(For Description, see Page 


222.) 


ane 














INDUSTRIAL NOTES. 

Mr. ALFRED MoseEzy has been explaining in The 
World’s Work the origin and objects of the Labour | 
Commission which recently went to and returned from | 
the United States. The mission was unique in itself. | 
Undertaken by one man, with some definite objects in | 
view, he proposed to the chief trade unions of this | 
country that they should select their own delegates ; | 
but he desired that they should be responsible officials | 
or accredited representatives of the unions recognised | 
in the industries to be inquired into and reported | 
upon. The unions, generally, responded favourably to | 
the invitation, and sent their best men as delegates. | 
The reports of these delegates will appear in due | 
course. They have, it is stated, already ved sent’ to | 
Mr. Mosely, as the originator of the scheme. For the | 
present we have to deal with two contributions :| 
firstly, that of Mr. Mosely himself ; and secondly, that | 
of Mr. M. J. Cunniff. Mr. Mosely was struck, it 
appears, by the enormous development of American 
trade, He says :—‘‘ The United States was, and is, 
forging ahead with a ‘rapidity unprecedented in the 
history of nations. Britain was, and is, advancing too 
slowly for its own economical safety in the rush of 
twentieth-century competition.” ENGINEERING has 
been pointing this out for a long time by special 
articles and otherwise. The facts and figures given 
amply show the expansion of American trade. Mr. 
Mosely does not attribute the decadence of British 
trade wholly to trade unions ; in his opinion employers 
are also to blame. He advocates American methods. 
Workmen in the United States are paid better, and 

enerally their condition is better than in this country ; 
but they produce a greater amount per capita than the 
men engaged in the same class of work here. If 
England is to maintain her supremacy in trade, it is 
essential that her workmen shall be of the best as 
regards quality and quantity of work. Will employers 
and employed work together for that end? 

The other article, by Mr. M. J. Cunniff, records his 
experiences as gained by accompanying Mr. Mosely’s | 
British Commission on their tour of inspection and | 
inquiry. He does not pretend to write as an expert, 
but he studied the questions at issue, labour unions 
and the like, in order to understand the objects of the 
Commission. His description of some American 
methods is not reassuring—cheap foreign labour, poorly | 
paid, ‘‘ sweating” to secure profits, working at high | 
speed, in unwholesome places, boys, girls, and women 
being employed. In other instances he speaks of | 
better systems and conditions; of collective bargains | 
mutually between employers and the representatives | 
of the workers; also of employers who refuse to 
recognise the unions, but pay good wages and maintain 




















good and wholesome factories and workshops. These 
employers seek to inspire initiative on the part of the 
employés, the latter being benefited thereby. Quality 
and quantity are exacted, but the pay corresponds. 
Mr. Cunniff thinks that there is a growth of greater 
confidence between employers and employed in the 
United States. He quotes Mr. H. R. Taylor’s opinion 
as to laying bricks. The latter, representing the British 
Bricklayers’ Union, shows that the American method 
would not be allowed by British architects, even if the 
builders were willing to adopt it. The writer thinks 
that too much is spent in management in British 
industries. In machinery he says that America is in 
advance of us. That is an old story. The minute 
division of industry is one of the reasons why the 
American workpeople produce so quickly. But in 
some trades at home, notably in the boot and shoe 
trades, the division is so minute that there are over 
100 operations in some factories to produce a pair of 
boots. ; 





Matters are still unsettled as regards the Denaby 
Main Collieries’ dispute. The men are still out, being 
supported by voluntary levies by the miners of York- 
shire, Derbyshire, Warwickshire, Nottinghamshire, 
and other districts. As these levies are in no way the 
property of the union, it cannot be made to bear re- 
sponsibility for the distribution of the money. And 
yet the attitude of the men is a cause of much anxiety 
on the part of the officials of the union. In the first 
instance the executive of the union refused strike-pay ; 
this the general council overruled, backed up by the 
local lodges and districts. Now that the Court has 
decided that the action taken is illegal, and that the 
union must bear the brunt of the transactions, the men 
continue to resist, being backed up by miners in other 
districts. The council has had to take action in the 
matter, and it is proposed that the men return to 
work. But the men, at a meeting held last week, re- 
solved to ‘‘play on.” Now the whole question has 
been remitted to the various branches of the Yorkshire 
Miners’ Association. Meanwhile, it is said, a number 
of men have returned to work. It would seem that 
the men are determined to set at naught all efforts at 
a settlement, and that the only way to curb their 
action is by stopping supplies. If the council had, in 
the first instance, supported the executive, the in- 
tense suffering, heavy losses, and legal costs would 
have been avoided ; in addition to the risk still hang- 
ing over their heads of the damages incurred if the 
action is carried on. The federated miners are 
rragys ate more law, legal eight hours, and what 
not ; yet they have little respect for the law when it 
goes against them. 


be bound by the County Court decisions; by the 
executive councils of their own association; and are 
now tacitly resisting the decision of the Court of 
Appeal. But the arm of the law is stronger than the 
union. 





The third annual report of the Labour Representation 
Committee, just issued, states that there are 119 trade 
unions and two Socialist societies affiliated, the total 
membership being about 700,000 men. In addition to 
these, 50 trades councils are affiliated, but the members 
of the latter are for the most part included in the 
above aggregate of 700,000 members. The organisa- 
tion is otehone a strong one as regards numbers. 
Financially it is reported that the committee will have 
about 50,000/. with which to start the campaign at the 
General Election. It is stated, but not in the report, 
that some 50 candidates are selected to fight in that 
election. The average cost of each election cannot be 
less than 500/. This will absorb 25,000/., leaving a 
like sum towards the maintenance of the elected dele- 
gates to Parliament. Reference is made in the report 
to the elections at Clitheroe, Cleveland, and Devon- 
port. The first is claimed as ‘‘one of the greatest 
triumphs which labour has ever had in political his- 
tory.” As regards Cleveland, the lack of unanimity 
amongst trade unionists and other labour men was the 
cause of failure. At Devonport it was want of pre- 
paredness. It is stated that eleven labour candidates 
are selected with the approval of their unions, and 
that eight others have been adopted by constituencies. 
Others await the approval of the committee. It is 
delightfully easy to compute upon paper, or on the 
platform, the forces at actenienslt th , from the com- 
putor’s point of view, the possible, if not probable, 
results. But the constituencies are the chief factors 
in the case. They decide; and when the test comes, 
it will be found that local differences will become a 
dominant factor in the result. The reference to the 
unemployed is likely to lead to differences. The 
attempt to turn that body to account may be disas- 
trous, even ‘‘ if it be only united in itself, and knows 
its own mind.” Paid delegates to Parliament represent 
a policy which does not commend itself to the general 
public, and the latter always hold the balance. 





The Foresters’ Miscellany for the current month has 
an article on the subject of ‘‘ Old-Age Pensions,” more 
particularly with reference to the draft measure pre- 
pared by the Committee appointed at the National 
Conference of Friendly Societies, representing 3,750,000 
members. In commenting upon the formulated scheme 
or measure, it calls attention to the fact that the 
resolution adopted by the conference restricted the 
amount of State pension to 5s. per week “for all 
thrifty persons who are unable to work, and in need 
of the same,” at the age of sixty-five years. The 
writer proceeds to show that Clauses 4, 5, 6, 7, and 8 
go far beyond the intention. He shows that a man 
may have standing to his credit the maximum sum 
allowed by the Post Office or Trustee Savings Banks, 
may have shares in a co-operative society of any 
amount, and may have a house of his own worth 250/., 
all at interest, and yet may claim the pension under 
the Bill; or he may have 5s. per week from his 
friendly or trade society, may earn 10s. per week from 
his employment, and may live rent free, and yet may 
claim under the Bill. The scheme put Scrwend is con- 
demned by the Ancient Order of Foresters, and sur- 

rise is expressed that such a scheme was ever put 
orward for approval after the refusal of the society to 
have anything to do with such proposals. At present 
it has only consented to take a vote on the subject. 
It is said that the ss employer, by taking ad- 
vantage of the pension, might employ the pensioner at 
low wages, when he alone would get the benefit. Be 
that as it may, the faultiness of the scheme is apparent 
when it would be possible for a person to claim when 
he or she might have oommlaaal savings in the 
Savings Bank, co-operative societies, or building 
societies, or may earn a considerable proportion of 
wages at work other than his usual employment ere 
he attained the age of sixty years. The proposals 
made show how many difficulties surround the much- 
vaunted scheme of State pensions. 





The ‘‘economic question” is still to the front in 
South Africa—the supply of labour to the mines. 
Chinese importation seems to have been abandoned, 
or bong to be impossible, but there are Asiatics 
other than Chinamen. On the other hand, there is 
a mass of native labour—African labour, very various 
in character, according to tribe and situation. It 
is said that the Kaffirs are returning, or are willing 
to return, to work, but not at the rates of wages 
offered. British white labour does not appear to be 
enamoured of the mines—of the work, the regulations, 
or the pay. Italians or other European workmen may 
or may not be suitable, but if engaged in large numbers 
there is a danger of friction, if not of collision, between 
the British and other European labourers. It is 
thought that this problem of the supply of labour, 





The Denaby men have refused to | 


and of its conditions, will be a more difficult one than 





222 


ENGINEERING. 





(Fes. 13, 1903. 








the settlement of differences between Briton and Boer. 
The solution may not be as difficult as those at home 
suppose, but it appears to be causing perturbation in 
the Rand. It will be well if the old Act for the 
emancipation of slaves in the British colonies is re- 
examined in order to see whether the proposals for 
forced labour can be adopted and acted upon without 
an infringement of the text or spirit of that Act. 

If labour is to be imported into South Africa, why 
cannot the unemployed now parading our streets be 
considered? They could be “assisted.” They are 
mostly young. Judging by the processions, nearly 80 

er cent. must be under 40 years of age, probably 
under 30. Here they are a nuisance and a danger ; 
there they could be of use to themselves and to the 
colony—if they willed it so. They could be lawfully 
hired, and be protected as Britsh subjects. In 
Australia some good material for the future was ex- 
ported there in the earlier part of the nineteenth 
century. 





The Ironworkers’ Journal for the current month 
contains a review of the iron trade in 1902. It isshown 
that the average selling price, upon which is based the 
wages scale, fell from 6/. 5s. 2.23d. in January and 
February, 1902, to 6/. 3s. 3.47d. in May and June. 
Then there was a slight recovery in July and August, 
an improvement in September and October, but not 
quite kept up in November and December. Wages in 
1902 were reduced by 24 per cent., in 1901 by 174 per 
cent. Wages in the two first months of this year 
remain the same as in the two previous months. 
The sub-committee of the Board of Conciliation 
and Arbitration for the manufactured iron and 
steel trade of the North of England a fully 
in the Jarrow Steel Mill case, recommending the em- 
ployment of two additional men to assist in the anneal- 
ing furnaces, so that the ‘ * complained of by 
the men might be obviated. The board adopted the 
report as the decision of the standing committee, the 
same to come into operation at once. The claim of 
Messrs Palmers’ Iron Seianent for a reduction of rates 
paid in the 36-in. cogging mill was disallowed, as 
it was shown that there had been no improvement 
in machinery or appliances to justify such a 
reduction. The claim of the West Hartlepool Works 
for a reduction of 25 per cent. in rates was referred 
to a sub-committee to visit the works, inspect the 
new arrangements, and report thereon to the standing 
committee. The Journal gives a large proportion of 
Mr. Burt’s circular on the Taff Vale case, in which 
fair play and justice alone is claimed, not in any way 
the power to break contracts, or to coerce, intimidate, 
or molest the men who refuse to be ruled by trade 
unions. It is high time that responsible labour 
leaders spoke out plainly upon these matters. Mr. 
Cox gives some information ey his American 
tour, but this part must be left over for the present, 
as one of the series of reports by the Mosely Commis- 
sion. 





In the Wolverhampton district the high value of 

ig iron is reported to be fully maintained, while 
Eeison in unmarked bars, common sheet, and tube- 
strip is limited in character. Consumers for the most 
part confine their orders to the supply of immediate 
wants. Moderate business is reported in boiler-plates, 
best rods, and hoops. There is a good current demand 
in the steel trade for steel plates, billets, and angles. 
No material change is reported in the condition of the 
engineering and allied trades. Some branches are 
more active than others, but there is very little com- 
plaint of serious slackness in any of them, the iron- 
founders being, perhaps, the worst off. But if mould- 
ing be slack, the ee of some other sections are 
far from bright. In the numerous hardware industries 
there are variations in activity ; but for the most part 
they are from fairly to moderately employed. Serious 
depression seems not yet to have made its appearance 
in any of the numerous branches which are scattered 
over a wide district, and pp a great number of 
persons, in many instances of both sexes. The old 
cry of distressed chainmakers is not heard. 





In the Birmingham district the complaint still is the 
dearness of oe iron. It was rather expected that 
some reduction would be made, but it a pears that 
makers are able to obtain full rates. This shows a 
demand, however lessened by the price. This is due 
to the absence of keen competition, by Belgian and 
German makers. In the finished iron branches the 
demand has not been so active, and some concessions 
in price have been obtained, chiefly in unmarked 
bars, galvanised and corrugated sheets. In the steel 
trade standard prices are maintained. 
neering and allied trades there is very little change. 
Some sections are busier than others, but serious slack- 
ness is not complained of. The same is true of the 
other iron, we 5 and metal-using trades. Some are 
busier than others ; but serious depression is nowhere 
reported. 


The position of the engineering trades in Lancashire 


In the engi- | 





remains without material change as regards most 
branches, but locomotive builders are again full of 
work, orders of considerable weight having been placed, 
sufficient in fact to keep them well engaged over the 
whole of the current year. There has also been a good 
deal of work given out in electrical engineering, espe- 
cially in connection with steam engines and electric 
enerators. Some of the machine-tool-making firms 
on also had an accession of orders, but the general 
run are still indifferently supplied with work. iler- 
makers are quiet ; textile-machine makers report very 
little improvement, and general engineers are onl 
moderately employed. Still, on the whole, those in- 
dustries are not so badly off as was expected some time 
ago. The tide seems to have turned, but the flow is 
slow and languid. The iron trade continues quiet, 
but for the most part prices have been maintained. 
The orders, however, are of a limited weight, as 
though there were expectations of lower rates, or of 
concessions to buyers. 





The strike of ship-joiners and others on the North- 
East Coast eventuated in a crisis last week, the em- 
ployers having threatencd to close the yards unless 
the strike was abandoned. But that threat was accom- 


panied by an invitation to a conference to which all | 


sections employed in the shipbuilding trades were in- 
vited. 


the proposed reduction in wages to one half: It was 
agreed that a committee of six on each side be ap- 
eT to consider the whole question, and report. 
The belief is that a settlement will result from the 
action thus taken. 

On the Clyde the engineering employers have agreed 
to postpone the proposed reduction for a fortnight to 
enable the parties to consider the whole situation. 
The employers contend that they are justified in their 
action, but this themen deny. However, the negotiations 
may result in a mutual agreement. 





The Board of Conciliation for the Durham Coal 
Trade has decided that wages shall be advanced 1} per 
cent., dating from the pay-days February 9 and 16. 
The rates now will be 35 per cent. above the basis 
rates for underground men, banksmen, enginemen, 
mechanics, and cokemen, and 32 per cent. above the 
rates for all other classes of workmen at the collieries. 

The negotiations for a new wages agreement in the 
South Wales coal trade seems be making progress 
towards a settlement. If the remarks of ‘‘ Mabon,” 
the miners’ representative, may be taken as an indica- 
tion of the result, the advantage will be to the men in 
the union or federation ; the non-union men will have 
to look after themselves. 
the responsibility of collective contracts for men who 
refuse to pay their share of expenses. 

It is reported that the American Coal Commission 
have concluded their labours of investigation, and that 
now they will hear the arguments on either side as re- 
gards the dispute. It is hoped that a peaceful arrange- 
ment will result from the inquiry. 





Strikes in Spain continue. Some 5000 drivers 
connected with the carrying companies at Madrid 
came out on strike last week, the cause being a 
protest against the new Municipal Tax. At Valla- 
dolid an unemployed procession of about 1000 persons 
was charged by the gendarmes, after the former had 
seized a cart laden with bread. At Barcelona a 
general strike is still advocated. At Catalonia some 

,000 men are idle by reason of strikes and bad 
trade. Other towns are in a similar condition of 
unrest. 

The strike in Holland has terminated, the transport 
companies having agreed to the terms of the men on 
strike. The dispute had assumed serious dimensions 
ere the concessions were made. 








ELECTRIC POWER TRANSMISSION AT 
ARBROATH. 

THE application of electrical power in the textile 
industries of this country, although not by any means 
general, is slowly but surely coming into favour, and 
in this respect the following account of the plant 
installed by Messrs. Andrew Lowson, Limited, 
Arbroath, is of particular interest. This company 
have, in all, six mills or factories, these being situated 
in different parts of the town; previous to the altera- 
tions which have been made, each of these mills formed 
a separate unit, with the necessary engines and boilers 
for the power required. The average load on each 


mill was equal to about 300 indicated horse-power, or | 


a total of 1800 horse-power when all the mills were in 
operation. 

The engines were of the beam type, condensing ; the 

»wer was transmitted from main shafts through 
vevelled wheels and upright shafts to the upper flats of 
each factory, the arrangement of the gearing in general 
being in accordance with the usual practice in old- 
established works of this class. 


| Power transmission effected imthis manner, besides 
| having a very low efficiency, involves a high factor of 
expenditure in maintenance ; and the type of engines 
employed, although the best that could be obtained at 
the dates of their erection, were wasteful and expensive 
as compared with the high-class engines of modern 
construction. 

The replacement of existing machinery and plant in 
any works is always a matter for serious consideration, 
and especially is this so when, as in the case of 





Asa result of such conference the employers | 
made concessions to the men, reducing the amount of | 


The union will not take | 


Messrs. Lowson, the operating of a number of mills 
situated in separate parts of the same town is in- 
| volved. Important economies could doubtless have 
| been effected in each individual mill by renewing the 
| power plant, and arranging the drives in accordance 
with oo modern practice ; but, whatever the success 
attending this procedure, the general business would 
still have been saddled with six different power 
stations, entailing the carriage and handling of coal 
supplies, as well as the increased losses resulting from 
radiation and condensation, &c., incidental to such 
conditions of working. 

Messrs. Lowson, after mature consideration of the 
whole circumstances, decided on adopting the scheme 
of electrical transmission, and accordingly instructed 
their consulting engineer, Mr. D. Munro, to 
| prepare and omnis plans for the working of their 
| various factories from one central power station. 

Fig. 1, page 223, which is copied from the ordnance 
map of the town of Arbroath, shows the relative 
| position of Messrs. Lowson’s mills, as well as the 

intervening streets and properties belonging to the 
Corporation and adjoining proprietors. It will be 
|obvious that in any arrangement of cabling for the 
objects in view, many different interests had to receive 
due consideration; this was especially the case in 
| regard to way-leaves, which necessarily determined 
| the direction of the line of main cabling, as also the 
| initial cost and the fixing in situ. Another point 
jf importance was the obtaining a site close to the 
railway, thereby enabling the firm to get the coal 
and other supplies delivered direct into the stokehole 
at the power station. The only position found avail- 
able for this purpose was on Messrs. Lowson’s property 
| close to John-street Mill, which, as will be seen from the 
| plan, occupies a position to the south-west of the other 
| factories. The block of buildings forming the power 
| station is bounded by John-street on the east and by 
| the main line of the Dundee and Arbroath Railway 
| onthe west, the available space between street and 
ssn being about 40 ft. in width by 150 ft. in 
| length. 

| To meet the requirements of the firm, as well as to 
| provide for probable extension, it was deemed ad- 
visable to put down an installation of at least 2000 
| horse-power, and the space at disposal necessarily 
| determined, to a large extent, the design and general 
| arrangement of the power plant. 

Previous to deciding on the electrical scheme, Messrs. 
Lowson had under construction a number of Lanca- 
shire boilers 30 ft. long by 7 ft. 6 in. in diameter for a 
working pressure of 1601b. per square inch. These 
boilers were intended to take the place of old boilers 
in the several mills, but ultimately it was arranged 
to use the new boilers for the general scheme. The 
| boiler-house is designed to hold six boilers of the size 
named, and three of these are already in position. 
When completed, the stokehole will consist of the 
space between the two sets of boilers, and provision 
| has been made for bunkers into which coal will be 
| delivered direct from the trucks, and afterwards be 
| lifted by special appliances into the hoppers of the 
| mechanical stokers. 

In connection with each bench of boilers there is 
a set of economisers, and in other details the boiler- 
house is equipped with all the most recent appli- 
ances. 

Referring to the illustrations, Figs. 2 and 3, page 224, 
are elevations of the engines and generators. Space is 
provided in the engine-room for two large and one small 
electrical sets, the latter being intended for the lighting 
of the factories, and also for supplying such power as 
may be required during repairs or the running of light 
loads. The steam-pipe connections and the arrangement 
of air-pumps and condensers will be readily under- 
stood from the illustrations. The water for condensing 
purposes is led from the river through a conduit below 
the adjoining mill, and ‘under John-street to a well or 
tank in the engine-room, also shown in the engraving. 
As there is frequently a large percentage of suspended 
matter in the river water, it was deemed advisable to 
lay a series of settling-tanks in the conduit, as well as 
provide strainers at the inlet from the river ; and the 
"arrangements thus made have proved to be very effec- 
tive in preventing solid matter finding its way into the 
/engine-house well. The discharge from the air-pump 
‘flows into a hot well situated in the stokehole, and 

from there back into the river at a point well below 
| the inlet for cold-water supply. 

The steam engines are of the Willans central valve 
three - crank compound type, having the cranks 
arranged at angles of 120 deg. apart, and a complete 

| engine for each crank. This insures extremely even 











































































































Fes. 13, 1903.] ENGINEERING. 223 
ELECTRIC POWER PLANT AT THE LOWSON MILLS, ARBROATH. 
MR. R. D. MUNRO, M.I. MECH. E., CONSULTING ENGINEER, GLASGOW. 
pean: | Voc, 
Fig.7 . 
5 
a, 
Py 
WEST MILL _WYND JLo 8 Bs et 
e ga 
S YANCH MILL N° SS 
8 ps 
eee eee * mes peromcnemerne f + gE 
a 
: q Te ” a re pl 
Ya Hy 4 4 
ae ann ms | Main 8 “a 
INCH MILL NeQ. - TBox fo WWN?3. \w ef 
Motor ; ; +) ‘ 
———— = [- -} motr 
% BT 
5 { w% ae TRE 
m ORCHARD STREET so ¢ 
S Il sealiow 
8 
8 ae 
e - 
ae 100 200 300 FEET 
(eset eet pe reer ort 7625 4] 

















SENG Zp 


1%, 

| Gay 
OZ. 
S moet Wok 



























running at all loads, inasmuch as an equal amount of 
work is done on each crank, The diameters of the 
cylinders are as follow :—High- pressure, 18.9 in.; 
low-pressure, 32.29 in.; length of stroke, 13.39 in. 
The two large engines are each designed to give 825 
indicated horse-power, with a pressure at the throttle- 


valves of 145 lb. per square inch when working con- | 
densing and running at 270 Scthgsescm wl to minute, | 


both being capable of taking an overl of 25 per 
eent., and sustaining the same for a period of two 
urs, 

There are two single-acting air pumps of the Pulso- 
nieter Engineering Company’s manufacture (jet con- 
densing), each pump having a diameter of 15 in. by 
12 in. stroke, driven by a compound condensing engine, 
















































the cylinders of which are, respectively, 6 in. and 
12 in. in.diameter by 12 in. stroke, the average —_ 
being about 80 revolutions per minute. The condens- 
ing plant generally is in accordance with the standard 
designs of the Pulsometer Company ; and provision has 
been made to guard against flooding of the cylinders 
in the event A a pie, «cl in the pump or failure of 
valves. The air-pump engines, as well as main engines, 
are also arranged to work non-condensing should this 
be required. The generators for the large sets, Figs. 
4 and 5 (see also page 221), are of the well-known 
Schuckert type, direct coupled to the engines, and 
having each a normal output of 600 kilowatts. .These 
generators have twelve outer poles, and the armature is 
of the Schuckert surface-driven type. The machines 


are designed for an electromotive force of 500 
to 530 volts, and both are capable of withstand- 
ing an overload of 25 per cent. for three hours’ 
continuous working without any undue rise of tem- 
perature. The armature of the generator is bolted 
| direct to the engine flywheel through an extension of 
| the spider. The switchboard, which has been placed 
on a raised platform, consists of three marble panels 
fixed to a wrought-iron frame. The two generator 
panels each contain an ammeter, voltmeter, a maximum 
cut-out on the one pole, and a minimum cut-out on the 
other. The maximum cut-outs are of the Schuckert M. L. 
type, with trip-gear. Each generator panel also contains 
a shunt regulator. The bus-bars and feeder connec- 
j tions are designed for a maximum load of 3000 am- 
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vided with a special arrangement, which prevents the 
attendant cutting out the starting resistances too 
quickly. One complete turn of the handle advances 
the contact-brush from one stud to the next. In 
addition, a separate carbon switchbreak with magnetic 
blow-out is fitted on this starter, acting as a spark- 
diverter. 

The Baltic Mill, situated at the extreme end of the 
feeder cables, is a weaving factory ; whilst the other 
mills referred to are for flax and tow preparing, and 
spinning. The weaving factory was originally driven 
by a beam engine with a line shaft, driving eight subsi- 
diary lines of shafting through bevelled gears, in accord- 
ance with the usual practice. The beam engine and line 
shaft have been removed, and each subsidiary shaft has 
been extended and fitted with motors geared to give the 
required speeds (Figs. 8 to 10, page 225). The floor 
space in the factory is so closely occupied by machines 
that it was found inconvenient to place motors thereon, 
as might otherwise have been done. The amount of dust 
in the mills also rendered absolute protection of the 
motors a necessity, and special wall-boxes were there- 
fore designed, each of which is large enough to contain 
a 20 horse-power motor with all the necessary gearing 
(see Fig. 8). These boxes are firmly built into the 
wall, and the bearings of the main shaft are fixed 
securely to the sides of the frame of the respective wall- 
boxes. The boxes are self-contained, and Absolutely 
dust-proof. Facilities are also provided for inspecting 
and cleaning, &c. ; and as the bottom of the boxes are 
about 7 ft. above the floor-level, they do not inter- 
fere with the head room of the passage. 

Ventilation of the motors is ——7 provided for by 
means of the ventilating pipes, which are shown on the 
engraving. The switchboard ae these eight 
motors is situated in a separate room, which also con- 
tains eight starters, each of which is protected by a 
double-pole switch, two single-pole fuses, and a no- 
voltage release. The speed of these motors can be 
varied from 900 to 1000 revolutions by resistances in 
the shunt circuits, as already explained. 

In addition to the motors described there are two 
other motors in the Baltic Mill—viz., a 20 horse-power 
geared motor driving calenders and hoist, and a 45 
horse-power motor for driving the reeling and coping 
machinery. 

The Baltic Mill was originally lighted by incandes- 
cent lamps at a pressure of 100 volts. The current for 
this lighting was supplied by an old dynamo driven 
from one of the mill shafts. This has been replaced 
by a motor-generator set of 30 kilowatts output. The 
motor, which has an output of 42 brake horse-power, 
is shunt wound, designed for a pressure of 500 volts, 
and is direct coupled to the generator which supplies 
current to the lamps at a pressure of 105 volts. This 
motor-generator set, with switchboard, &c., has been 
erected in the old engine-room of the Baltic Mill. 

On account of the high voltage and the danger of 
fire in these flax mills the utmost care has been 
exercised in running the cable connections to the 
different motors. The cables employed are of the 
paper-insulated lead-covered type, run on planks fixed 
to the wall, and fastened at frequent intervals by 
cleats. The cables from the switchboard to the 
motors and starters have been laid in wooden trenches, 
and cables of different potential have been kept apart. 
The lead covers of the main cables, as well as the 
pipes containing same, have been earthed by wires and 
earth plates. All the starters for the different motors 
are of the Schuckert oil-cooled type—viz., the resistance 
coils are enclosed in a cast-iron hermetically-sealed 
vessel, which is filled with mineral oil, and the 
starters are further equipped with a special carbon 
spark-diverter. 

The first large set has now been running for upwards 
of twelve months, and has given satisfaction in every 
respect as to fuel economy and steadiness of running. 
The advantage of steady running in this industry 
cannot be over-estimated, and the facilities that 
motor-driving present in respect to variation of speed 
is of such importance as to justify its adoption irre- 
spective of the other economies incidental to electrical 
driving as compared with the former arrangements. 

The whole of this work has been carried out in 

accordance with the designs and under the supervision 
of the firm’s consulting engineer, Mr. R. D. Munro, 
M.I. Mech. E., 111, Union-street, Glasgow. The 
alteration of gearing, as well as all the millwright work 
in connection with the various parts of the contract, 
have been executed by Messr:. Douglas Fraser and 
Sons, and this firm’s steel pulleys, as also their 
— blocks and _ brackets, of special design, have 
yeen employed throughout. The complete electrical 
olant, including the cables, were supplied and erected 
»y the British Schuckert Electric Company, Limited, 
Clun House, Surrey-street, London, W.c. The engines 
were supplied and erected by Messrs. Willans and 
Robinson, Rugby, and the boilers by Messrs. James 
Carmichael and Co., Dundee. 








ARGENTINE Rattways. —The Buenos Ayres and Pacific 
Railway Company is proceeding with surveys for an exten- 
sion $0 La 


Paz. 





THE PHOTOMETRY OF ELECTRIC LAMPS.*, 


By Dr. J. A. Fiemine, M.A., F.R.S. (Member), Professor 
of Electrical Engineering in University College, 


London. 
(Continued from page 194.) 
III. HeTeRocHROMATIC PHOTOMETRY. 

We may in the next place consider some interesting 

uestions connected with the photometry of lights of 

ifferent temperature, and therefore, in general, of dif- 
ferent spectral character. Any ave of lights may be 
defined as isochromatic or heterochromatic, as follows :— 

If we form the spectra of two lights and alter the 
brightness of one of them until the spectra match each 
other in brightness at one common wave-length, say in the 
yellow, then if the spectra are matched at all other corre- 
sponding points in brightness at the same time, the lights 
are said to be isochromatic. On the other hand, if the 
spectra of two lights, when equalised at one common 
wave-length in brightness, are unequal in brightness 
at all other points, they are said to be heterochro- 
matic. Thus, for instance, if we form the spectra 
of acandle and an arc lamp and reduce them to the 
same brightness of the yellow, the candle spectrum 
would be the brighter of the two in the red, but the arc 
lamp » ae > would be much the brighter of the two in 
the violet. Hence, this fact introduces us to the ques- 
tion: In what sense can we speak of the candle-power of 
an arc lamp? Can any scientific meaning at all be attached 
to this common expression? The human eye has two dis- 
tinct powers corresponding to the two principal qualities of 
a ray of light—namely, a power of colour discrimination, 
anda powerof brightnessdiscrimination. Wecan pronounce 
a ag rage upon two adjacent illuminated surfaces, and 
say that they are either alike or unlike in colour; but 
apart from the colour difference we can also pronounce a 
judgment in respect of their illumination or brightness. 
This last judgment is more difficult in proportion as the 
two patches of light approximate to pure spectral colours. 
In judging two white surfaces illuminated by pure red 
and blue fi ht respectively, there is room for a large 
difference of personal opinion as to their relative bright- 
ness, whereas if the two incident lights are very impure 
—that is to say, much mixed with white light—then it is 
possible for several persons to make a closely identical 
pane as to the equality or inequality in respect of 
rig tness of the illuminated surfaces. 

oubts have sometimes beén raised whether we can 
compare differently coloured surfaces or lights in regard 
to brightness or illumination alone. It is clear, however, 
that any compound ray, whether reflected from a surface 
or radiated by an illuminant, can be expanded into a 
spectrum ; and each individual ray compared as regards 
brightness with the corresponding ray in some standard of 
light. Hence the effect of the compound ray is to produce 
a certain resultant or integral brightness which is a con- 
sequence of all the separate intensities or brightnesses 
of the rays of which it is com , a8 well as a certain 
compound colour sensation which is due to the sum of 
all the separate colour effects of the various wave- 
lengths. 

he opinion has been advanced by Lépinay and Nicati, 

and has also been supported by Blondel and others, that 
the eye possesses a form or detail discriminating power, 
which is not identical with its power of discriminating a 
difference in brightness. It may be argued, however, that 
this detail-discriminating power depends essentially upon 
the brightness-discriminating power of the eye. If, for 
instance, we are reading a gen ne agony 2 a pattern 
of black lines drawn on a white ground, we have really 
before our eyes portions of a surface which have unequal 
reflecting powers, and hence, when illuminated, there is 
a difference in the brightness of thetwo parts. We guide 
the eye along the boundary of a letter by the aid of the 
difference in brightness between the adjacent parts, and 
we cannot distinguish any pattern on a surface in which, 
between the adjacent portions, there is no difference 
either in brightness or colour. On the other hand, Lépinay 
and Nicati have asserted that if we equalise, what we may 
call, the integral brightness on two separate white surfaces, 
one illuminated by light of one kind, say blue, and the 
other illuminated y 4 ight of another kind, ~ red, then 
we can more easily distinguish a black pattern drawn = 
the surface illuminated by red light, than upon the surface 
illuminated by the blue. Sucskeveinvedt ators havestated 
that if yellow and blue light produced by any prismatic 
means are adjusted to produce equal apparent brightness 
when falling upon two parts of a uniform white surface 
then when these rays are allowed to fall upon a printed 
book the type is more easily read which is illuminated b 
the yellow light than that illuminated by the blue.t It 
may therefore be the case that the integral brightness 
of lights of different spectral compositions is not a measure 
of their power of bringing out a detail printed in 
black on a white ground. f so, we must include, 
amongst the powers of the eye, a definite detail-discrimi- 
nating power, and among the qualities of a ray of light 
a detail-revealing power, re agrees by this term 
‘“‘detail” a fine pattern of black on white, such as a 

rinted page or handwriting, or fine black lines or black 
im on a white ground. It may be noted in passing 
that we cannot detect the existence of a black line on a 
white ground unless the width of the line subtends a 
certain angleat theeye. A line mgs ig angular width of 
one minute can certainly be seen. is corresponds with 
aline 1 millimetre in width viewed at a distance of 344 
centimetres, or about 11 ft., but a black line on a white 





* Paper read before the Institution of Electrical 


Engineers. 
+ Macé de Lépinay and W. Nicati, Journal de Phy- 


sique, vol. ii., page 75, 1883. 


ground having a width subtending an angle of one second 


certainly cannot be seen. 

This ability to see a black line on a white ground is 
dependent on the illumination of the surface. Thus, if 
we draw a series of parallel black lines of gradually 
increasing width, we shall find that they cease to be 
visible, one by one, either as we move farther away from 
them, or as the illumination on the paper is dec 
The same thing is true of white spots of various angular 
magnitudes placed on a black background. Hence the 
power to discriminate a number of black lines having a 
given angular width ruled on a white surface may become 
a measure of the illumination of the surface. If on a 
white ground we place a number of black lines or black 
dots, or on a black ground a number of white dots of such 
a diameter that at the distance of distinct vision they 
subtend an angle of one second of arc; and if we illumi- 
nate one portion of this ruled or dotted surface, one by a 
standard illumination and the other by a light under 
test, we may assert the two portions to be equally illumi- 
nated when we can with equal ease or sharpness distin- 
guish the pattern on the two portions. 

This statement, however, is largely qualified by the 
reflex power of the pupil of the eye to vary in aperture 
according to the illumination of the object regarded. If 
we could control the aperture of the pupil, there might 
possibly be a definite discriminating power corresponding 
to each e of illumination. As it is, the lower the 
illumination the more we “‘strain” the eye in the effort 
to see detail. 

It appears that this method of judging the equality of 
illumination of two parts of a white surface does not 
lead to quite the same results as the — of judging 
the integral brightness of the surfaces. Lépinay and Nicati 
have accordingly distinguished these two methods by 
— them the ‘‘ method of equal brightness” and the 
‘*method of equal distinctness or sharpness ;” and M. A. 
Blondel, in discussing this subject, has —e out that 
we may distinguish the value of a standard according to 
its ‘luminous intensity ” or its ‘‘ visual intensity,” or we 
may, perhaps, translate these expressions somewhat freely 
by calling them ‘‘the power of creating brightness” and 
‘“‘the power of revealing details.”* 

The purposes for which we require artificial light are 
peer for revealing what we call the colour differences 
vetween objects, and partly for revealing detail. In 
the one case the chromatic quality of the light is of great 
importance. In the second place, the chromatic quality is 
not of so much importance, provided it is accompanied by 
sufficient intensity or brightness. Thus, for the purpose 
of reading, we are far less concerned with the chromatic 
quality of an illumination than we are when we are pro- 
viding an illuminant for a picture gallery or a dye-house. 

Another matter in connection with heterochromatic 
photometry of special interest is that known as Purkinje’s 

henomenon, which is intimately related to the general 
aw connecting stimulus and sensation. The above pheno- 
menon is best illustrated by the following experiment. 

We take a white right-angled wedge and illuminate 
one side by a red light, and the other side by a blue light, 
and adjust the distances of these two illuminants until 
we obtain what we consider is an equal illumination on 
the two adjacent sides of the wedge. If we then move 
in both these lights to half their distance from the wedge 
—in other words, make the objective brightness of the 
surfaces four-fold—we find that the retinal stimulation or 
the apparent brightness of the two surfaces are no longer 
the same. It is therefore clear that, although the retinal 
sensation of brightness increases with the objective or 
actual illumination of the surface, it does not increase 
according to the same law for all colours. 

Fechner’s law connecting sensations and stimulus is 
sometimes stated in the form that sensation varies as the 
logarithm of the ratio of stimulus to minimum stimulus, 
understanding by the latter term the stimulus which has 
to be applied before any sensation at all results.t Hence, 
it is clear that if we could set out in the form of a curve 
for the different colours the objective intensity and the 
retinal sensation for different colours, these would be re- 
presented by different curves. The curve corresponding 
to a red light would be steeper than the curve correspond- 
ing to a blue light (see Fig. 9, page 227). It follows from 
this that if we illuminate such a simple wedge photometer 
on one side by a candle, and on the other side by an arc 
lamp, the ratio of the distances at which these two illu- 
minants must be placed in order to produce what we con- 
sider to be an equal brightnees on the two surfaces, will 
depend upon the d of that surface brightness. Hence 
there is no fixed ratio between the luminous intensity or 
illuminative power of an arc lamp and a candle in regard 
to the brightness they produce on a white surface, apart 
altogether from their colour difference. 

In view of these facts, great authorities, such as Von 
Helmholtz, have declared that there was no such thing 
as heterochromatic photometry ; in other words, no pos- 





*The reader may be referred to a paper by M. A. 
Blondel read before the Congress of Electricians at Chi- 
cago, 1893. See also the Electrician, vol. 32, page 117, 
for curves representing the distribution of visual intensity 
and luminous intensity in the spectrum ; also for an ex- 
cellent discussion of the problem of heterochromatic 
photometry. , d 

+ If S stands for sensation and I for stimulus, and ¢ for 
the least stimulus which will create recognisable sensation, 
then, according to Weber’s investigations on Fechner’s 


law, S = k log I where k is some constant of sensation. 


a 
See also Principal C. Lloyd Morgan, F.R,S., on “‘ Studies 
in Visual Sensation,” Proceedings of the Royal Society, 





vol. Ixviii., page 459. The Croonian Lecture, March 21, 
1901, 
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sibility of aang © any scientific sense the candle- 
power of an are. ith regard to colour-distinguishing 
power, or colour-revealing power, it isperfectly clear that 
no scientific meaning can attached to the term ‘‘ candle- 
power of an arc.” Our standard light, as regards re- 
vealing the so-called natural colours of objects, is daylight, 
say the light from a northern sky, such as that which an 
artist admits to his studio. The same surfaces viewed by 
the aid of other illuminants may create totally different 
sensations in the eye, and it isa question whether any 
single numerical coefficient can be attached to these illu- 
minants defining their colour-revealing powers in terms 
of daylight, taken as a standard. On the other hand, if 
we separate out the sensation of brightness from that 
of colour, we can then define the power of an arc in 
terms of that of a candle, as regards its power of 
producing brightness on a white surface, provided we 
define what that brightness shall be. If we take as our! 
standard of brightness one candle-foot—that is, the illu- | 
mination produced by one candle placed at a distance of | 
1 ft. from a white surface—then we can by one single | 
number express the ratio of the two lights in producing | 
brightness of this kind ; but the same ratio is not applic- 
able to other de of brightness, and hence, gener- | 
ally speaking, there is no_ such thing as an absolute | 
“*candle-power of an arc.” In consequence of Purkinje’s 
phenomenon, an arc lamp has less candle-power the | 
nearer the eye is to it. | 
It has therefore been proposed that we shall define the | 
ratio of two heterochromatic lights by means of their) 
detail-distinguishing powers. This could be done if we) 
agree on a certain pattern which shall afford, as it were, | 
a standard of discrimination. Suppose, for instance, 
that we rule on a white surface a number of black lines 
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1 millimetre wide and 1 millimetre apart ; then the width 
of these lines subtends an angle of 1/ at a distance of 3.44 
metres. We can by photography reduce this diagram to 
such dimensions that the lines subtend the same angle at 
a distance of 10 in., which is about the distance of dis- 
tinct vision. If we cover the two sides of the Ritchie 
wedge or a Bunsen disc with two pieces of paper equally 
vale with the above pattern of lines, or on which the 
above standard has been photographed, then we might 
define the equality of brightness or illumination on the 
two surfaces of the disc or wedge as being those which 
enable us to distinguish with equal ease the ruled pattern 
on the two surfaces. The same test can be applied usin 
white dots of given angular magnitude on a black groun 
as the test object. Such an equalisation may be called an 
equalisation of distinctness, as compared with an equalisa- 
tion of mere surface brightness on two white surfaces. 
The first may be called ‘‘ the method of equal distinctness,” 
and the second may be called ‘‘the method of equal bright- 
ness.” The two methods do not lead to precisely the 
same results when we employ two such illuminants as a 
candle and an arc-lamp. 
Some of the above statements have been tested by ex- 
riments recently made in the Pender Laboratory at 
Jniversity College, London. The Purkinje phenomenon 
can be easily shown in the following manner :—A cube of 
wood is covered on two adjacent sides with fine white | 
card. Two incandescent lamps are placed in wooden | 
boxes, the front of one being covered with red glass and 
the other with bluish green. The kind of glass that is 
convenient to use is that employed for railway signals, 
known as ruby red and signal n. These lamps are 
placed on either side of the cube, so that one surface of 
the cube is illuminated by red light and the other by 
green, the sides forming equal angles with the rays of 
light. The lamps are placed about 6 ft. apart. The 
cube must then he so placed that on looking at the edge 
from a distance of 4 ft. or 5 ft. the two surfaces appear 
equally bright, one being red and the other green. The 
two lamps are then moved in, each to half its distance, 





and it will be found that the side illuminated with red 
light is now much brighter than the other. | 
If, on the other hand, the lamps are moved away to | 


| of this tube we examine a Ritchie w ) 
' which are covered over with white paper ruled with black 


| dots one-fifteenth of a millimetre in diameter, placed, 


double their distance, the green side predominates in 
brightness. 

xperiments have also been made to obtain a standard 
for testing the discriminating power of the eye in various 
illuminations. This has been done in the following 
manner: It is possible to buy a certain kind of black- 
printed calico with white spots upon it placed at equal 
intervals, these white spots being 2 millimetres in dia- 
meter. If a square of this material is photographed, 
it is possible to obtain a tapi pen h consisting of black 
spots on a white ground of such a size that when 
the photograph is viewed at a distance of 10 in, 
which is the distance of distinct vision, the diameter 
of the spots subtends an angle of 1’. By preparing two 
paper p' ——_ of this description, consisting of black 
or white dots having an angular magnitude of 1’, and 
placing these photographs on either side of a Ritchie 
wedge, it is easy to balance two lights placed on the two 
sides of the wedge, not with ard to their _— of 
making equal surface brightness, but with regard to their 
power of equally revealing detail. 

A difficulty, however, that has presented itself is that 
this photometric method does not appear to be sufficiently 
sharp. One can change the intensity of one of the lights 
by a percentage which would make itself at once evident 
in an ordinary photometer, without changing in a very 
marked degree the discrimination of the detail. This, 
however, is undoubtedly connected with the reflex power 
of the eye to accommodate itself to different illumina- 
tions on the surface regarded. If the illumination falls 
off on one side, the pupil of the eye, in looking at that 
surface, immediately expands in the effort to search for 
more detail. This matter does not seem to have received 
sufficient attention in many researches in which the power 
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250 millimetres through an aperture 1 millimetre in dia- 
meter placed close to the eye. Two lights are then said 
to produce equal illuminations on this disc, if when so 
regarded we see the pattern on each part with equal 
distinctness : 

The question which remains to be decided is, Which of 
these two methods best gives us a measure of the practical 
value of the illuminant? Before, however, we can con- 
struct a photometric method, we must know the law 
according to which the effect varies. The assumption 
which lies at the root of all present methods of photo- 
metry is that the brightness of a surface varies inversely 
as the square of the distance of the illuminating source 
from it. The postulates made are that equality in retinal 
sensations implies equality in objective brightness or 
illumination, and that actual illumination must vary in- 
versely as the square of the distance from the luminous 
source, in consequence of the rectilineal pro tion of 
light. If the detail-distinguishing power of the eye does 
not vary pari passu with the illumination of the surface, 
we have no right to assume that we can read equally well 
by the light of four candles placed 2 ft. away from the 
page as by one candle placed 1 ft. away. If an arc-lamp 
at a distance of 10 ft. renders a certain black-and-white 
detail as clearly as a candle placed 1 ft. away, we can 
infer nothing about the “can ct gta ” of the arc until 
we know how many candles placed at 10 ft. away are equi- 
valent in detail-revealing power to one candle p: 1 ft. 
away from the surface. Experiment shows that the 
detail-revealing power of four candles at 2 ft., and nine 
candles at 3 ft., and one candle at 1 ft. are practically 
the same. Hence, if in the above case of the arc and 
candle we find that an — of detail-revealing 
power results from the are at 10 ft., and the candle at 
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of the eye to see fine lines has been used as a measure of 
— 

he author has, however, found that the difficulty 
arising from the reflex adjustments of the pupil of the 
eye can be tly, if not entirely, overcome by the 
following simple device :—A thin metal plate is placed in 
front of one eye, which is pierced with an aperture 
1 millimetre in diameter, and through this small barnes f 
the diagram of the ming tea disc or wedge is examined. 
The light that reaches the eye is therefore limited by the 
angular aperture of this small opening, and no alteration 
in the pupil of the eye, within the limits naturally occur- 
ring, can influence the amount of light entering the eye. 
Nothing can alter it but the illumination of the disc 


looked at. : 
During this examination of the disc ee © the small 
aperture the other eye must, of course, be closed. Any 


one can try the experiment by pricking a hole in a visit- 
ing card with a large pin, and holding this aperture 
exactly in front of one eye. 

If, aided by this simple device, we examine a sheet of 
black paper, or black calico, on which there are small 
white spots or narrow white lines, it will be found that as 
the illumination is gradually decreased upon the screen, 
the spots vanish with extreme sharpness at one point. 
It follows, therefore, that by the use of such an ‘“‘ artificial 
pupil ” of constant size, the process of photometry by the 
discrimination of a standard black and white pattern is 
rendered much more exact. 

The arrangements most convenient to use for such a 
discrimination photometer are a brass tube, having at the 
end close to the eye a brass plate pierced with an aper- 
ture 1 millimetre in diameter (see Fig. 10). By the aid 
ge, the two sides of 


lines of various widths and placed on the sides of the 
wedge, or else with dead-black paper, on which there are 
small white spots or parallel white threads one-fifteenth 
of a millimetre in diameter. These spots or lines, when 
regarded from the distance of most distinct vision— 
namely, 10 in.—have an angular magnitude of 1 minute. 
Such a standard paper can be prepared by photography 
without difficulty, and it may be possible to agree upon a 
standard discrimination pattern, consisting of such white 


B Two SOURCES OF LIGHT. 


1 ft., we can say that the arc in question has 100 
candle - power. uppose, however, we compare the 
integral —— of two adjacent white surfaces pro- 
duced by these two illuminants respectively, at the 
distances named, we should then probably find that 
the arc-illuminated surface looked brighter than the 
candle-illuminated surface. The arc-light contains rays 
that practically add nothing to its detail - revealing 
| we but they do add to its integral brightness-pro- 
ucing power. 

he sum and substance of the foregoing discussion is 
that our methods of defining luminous intensity are still 
imperfect. The term ‘‘candle-power of an arc” has no 
scientific precision as at present used, and we must seek 
for some better basis for the numerical evaluation of an 
— 

The difficulties of heterochromatic photometry, and 
especially the personal difficulty experienced by many 
observers in distinguishing between the general bright- 
ness of two surfaces and their colour difference, has led 
to many suggestions with the object of putting the 
photometry of lights of a different spectral character on 
a more certain is. Two of these methods are suffi- 
or important to deserve mention here. The first is 
that due to Crova, which is upon absorption. The 
old plan of holding a piece of red or green glass in front 
of the eye when comparing, by means of the photometer, 
an arc-lamp with a candle or glow-lamp is, of course, 
utterly unscientific, and the figures obtained of no value 
whatever. Crova’s method depends on the fact dis- 
covered by him (see Comptes Rendus, vol. Ixv., page 572) 
that the integral hp ngewe of two nearly white lights 
are in the ratio of the brightness of the rays in them 
having a wave-length .582 u. Hence, if by means of an 
a medium we select from two heterochromatic 
lights the rays approximately of this wave - length 
and determine their relative intensity, we have, ac- 
cording to Crova, a figure which gives us the rela- 
tive brightness of the two lights. For this purpose- 
Crova employs a_ solution consisting of sublimated 
anhydrous ferric chloride 22.321 grammes, crystallised 
nickelous chloride 27.191 grammes, dissolved in distilled 
water, and the volume brought up to 100 cubic centi- 
metres at 15 deg. Cent. This solution is placed in a glass 
trough, and transmits radiation of a wave-length lying 





say, 1 millimetre apart, and examined at a distance of 





between .630u and .534u having a well-marked maximum 
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at .582u.* If this trough is held in front of theeye when 
making a photometric comparison between an arc-lamp 
and a candle, and if the distances of the illaminants are 
adjusted so that the two parts of the photometer disc 
seen through this solution are of equal brightness, then, 
according to Crova, the luminous intensities of the two 
lights are inversely as the squares of their distances from 
the screen. It is certain, however, that Crova’s method 


can vy d be applied within limits. If the spectral charac- 


ter of the two lights is very different, it is unquestionably 
inapplicable. 

Another method for eliminating the colour difficulty in 
the photometry of dissimilar lights is by employing the 
method of ‘* flicker,” suggested by Professor 8. N. 
in 1893.t Rood constructed a photometer as follows :— 
A Ritchie wedge with white surface has placed in front 
of it a prism or a lens in such a manner that on looking 
through it the eye sees only one of the surfaces of the 
wedge at atime. If the prism or lens is made to vibrate 
rapidly, so that alternate glim are obtained of the 
two sides of the wedge, we have what is called a ‘‘flicker” 
photometer. If the two sides are illuminated by hetero- 
chromatic lights, then on employing the vibrating prism 
the difficulty of determining when the two sides on the 
wedge are equally bright, apart from their colour differ- 
ence, is reduced. 

The principle of the flicker photometer was discovered 
by Professor Rood in the course of some experiments 
with a Maxwell colour top. The principle involved is 
that if two gurfaces are alternately presented to the eye, 
which are differently illuminated, then a certain peculiar 
flicker is produced, which is destroyed if the surfaces are 
made to be equally bright. The two surfaces must, how- 
ever, alternately fill up the whole field of view of the 
eye, and be, as it were, superimposed. The flickering 
effect then disappears, provided that the surfaces are 
equally bright, no matter whether they are of the same 
colour or not.t 

Another variety of flicker photometer has been de- 
seribed by Professor F, P. Whitman.§ From a circle of 
white card, which is fixed to the axis of a motor, he cuts 
away asemi-circular segment. This disc is placed on the 
photometer bench so as to make an angle of 30 deg. with 
the line of light. Behind this disc is placed another 
fixed sheet of white card, inclined to an angle of 60 deg. 
to the revolving disc. The two lights to be compared are 
placed on either side of this arrangement, and on revolv- 
ing the disc and looking in the proper position we obtain 
intermittent glimpses of the white card behind. 
brightness of the two surfaces—-namely, that of a disc and 
the card—are then equalised by moving the lights, and 
this equality in brightness is known to exist when the 
“flicker ” just vanishes. The author has made a slight 
modification of the above form of flicker photometer by 
employing a white card disc cut in the form of a Maltese 
cross, With the open sectors equal in magnitude to the 
cross arms, and using the dise on the axis of a motor as 
above described (see Fig. 11, page 227). Another com- 
pact form of flicker photometer devised by the writer con- 
tains in a box the screen and fan driven by clockwork at 
just the right speed. It is quite an easy matter to com- 
pare by means of it an arc lamp and a candle. 

Mr. A. Vernon Harcourt has mentioned in a paper on 
‘* Photometry by the Pentane Standard ” that his atten- 
tion was drawn if Mr. Dibdin, chemist tothe late Metro- 
politan Board of Works, to the fact that a star disc affords 
a much better means of comparing heterochromatic lights 
than the simple Bunsen grease-spot disc. In using the 
ordinary Bunsen grease-spot disc for the comparison of 
heterochromatic lights, the writer has found that the 
colour difficulty is partly eliminated by throwing the eye 
out of focus. In other words, not endeavouring to obtain 
too sharp a view of the object looked at. 

It was shown in 1877 by Charpentier, and by Donders 
in 1880, that the so-called yellow spot in the retina of the 
eye is less sensitive than the remainder of the retina to 
the most refrangible rays. Hence the judgment which is 
formed as to the relative brightness of two adjacent sur- 
faces different in colour, will depend upon the angular 
magnitude of these surfaces. If the two surfaces do not 
subtend an angle at the eye greater than 45’, then 
there is a selective action in the eye which [reduces the 
colour difference between the two patches, and renders it 
more easy to decide as to their relative brightness. If, 
however, the patches to be compared are much smaller 
than this, there is a considerable increase in difficulty in 
deciding as to their general brightness. 

Before heterochromatic photometry is placed on a per- 
fectly satisfactory basis, we require to determine and to 
define more closely what it is we are comparing, or desire 
to compare. We want, if possible, some means of defining 
how far any given illuminant differs from daylight in 


* u = .001 millimetre. Comptes Rendus, vol. cxix., 
No. 16, page 627 ; October 15 of Electrician, vol. xxxiii., 
page 754; or Palaz, T’raité de Photometrie Industrielle, 
page 82. 

+ Science, vol. vii., 1898, e 757. Also Science Ab- 
stracts, vol. ii., Abstract 26. Als» see American Journal 
of Science, vol. xlvi., page 173, 1893. 

+ According to the mvestigations of E. S. Ferry on 
‘* Persistence of Vision ” (see American Journal of Science, 
vol. xliv., September, 1892), the duration of a visual im- 
pression upon the eye is not much affected by colour, but 
almost entirely determined by brightness, and the dura- 
tion (D) varies inversely as the logarithm of the bright- 
ness (B) of the light, or 

I 


= 
I k log B’ 
§ Science Abstracts, vol. ii., Abstract No. 28. Also 


Physical Review, vol. aes 241, 1896. See Proc. Brit. 
Association, Aberdeen, 1885, 
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colour-revealing power for certain standard coloured 
surfaces. 

This may be difficult to do numerically, but it is prob- 
ably not impossible. Considering various surface colours 
produced by paint or dyes, we find, for example, that 
certain shades of green affect the eye differently by day- 
light and by candle-light or arc-light. It may be possible 
to define in some numerical manner the d of this 
difference. If, for instance, we are engaged in lighting a 
picture gallery so that it can be visited at night, our 
object is to produce an illumination which as nearly as pos- 
sible will reproduce daylight in its effect on the pictures. 
At present there is no means of describing in any definite 
manner how far any given illuminant is appropriate for 
this purpose or not. . 

In the next place we require to arrange and define a 
standard detail pattern, in order that we may determine 
the quality of any given light in revealing detail ; and, 
finally, with respect to the integral brightness, we have 
to determine and define a standard of brightness or 
illumination in the production of which the lights con- 
sidered should be compared. 

The mere term ‘‘ candle-power of an arc” is unquestion- 
ably too vague to satisfy requirements at the present day 
in defining the value of a given electric arc-lamp as an 
illuminating agent. Apart altogether from the difference 
in the distribution of the light created by continuous- 
current arcs and alternating-current arcs, open and 
enclosed arcs, flame arcs, and other varieties of arcs with 
1 ag igs oa carbons, there are peculiarities about 
the light emitted from these various forms of arc-lamp 
which render them best suited for particular forms of 
illumination, and not sufficient information of scientific 
value is gained by simply describing them as arcs of so 
many mean spherical candle-power, or so many watts. 
Our ideal light is daylight. We ought to be able to 
define how far any artificial light can act as a substitute 
for daylight in enabling us to see surrounding objects in 
their proper colours, with their proper details and their 
proper brilliancy or relative oe ea 


(To be continued.) 








SOCIETY OF ENGINEERS. 

Tuk first ordinary meeting of the Society of Engineers 
for the present year was held on Monday ie, Feb- 
ruary 2, at the Royal United Service Institution, White- 
all. Mr. Percy Griffith, the President for 1902, first 
occupied the chair, and presented the premiums awarded 
for papers read during that year—viz., the President’s 
Gold Medal to Mr. Sees Andrews, F.R.S., for his 

per on ‘‘ The Effect of Segregation on the Strength of 
Steel Rails” ; the Bessemer Premium of Books to Mr. 
Augustus R. Galbraith for his paper on ‘‘ The Hennebique 
System of Ferro-Concrete Construction”; a Society’s 
Premium of Books to Mr. Benjamin H. Thwaite for his 
paper on ‘British versus American Patent Law Practice 
and Engineering Invention” ; and a Society’s Premium 
of Books to Mr. Brierley D. Healey for his paper on 
‘* Recent Blast-Furnace Practice.” 

Mr. Griffith then introduced the President for the 
present year, Mr. J. Patten Barber, to the meeting, and 
retired from the chair, receiving a hearty and unanimous 
vote of thanks for his services during the past year. 

The President then proceeded to deliver his 


INAUGURAL ADDRESS. 

After thanking the members for having elected him to 
the presidency, he congratulated them on the member- 
~ being 523—the highest number the Society had ever 
had. In dealing with some of the works which concerned 
an engineer holding a municipal appointment, he stated 
they were so numerous that it would only be possible to 
refer to a few which were of general interest. On the 
subject of roads, in which the public interest had been 
revived since cycling became common, it was stated that 
great improvements had been made in their condition 
since the establishment of county councils, and the main- 
tenance had been under the control of qualified engineers. 
The use of more suitable stone, broken to proper sizes, 
steam rolling, and the more judicious application of 
binding material, had largely contributed to the improved 
state of the main roads. It was im ible to fix the 
stones on a macadam road by the method advocated by 
critics—of making them ‘‘unite by their own angles ;” 
even in McAdam’s time the fixing of the stones was 
accomplished by the small particles ground off the loose 
stones by the traffic. The addition of suitable bindin 
material was necessary even when a steam roller was u 
for consolidating the new coat of stone with which a 
macadam road was repaired. ‘Tar macadam formed a 
cleaner and smoother surface than ordinary macadam, 
but was more slippery and not suitable for very heavy 
traffic ; it made an ideal road for cyclists and motorists, 
but its great cost made the formation of a track along the 
roads improbable. The use of the scarifier for breaking 
up the surface of macadam roads prior to repairing 
them enabled the work to be done more effectually and at 
about one-third of the cost of hand-picking. 

For paving town roads of very , ae traffic, granite 
setts, asphalte, and wood were used, but the former were 
frequently objected to on account of being noisy, and the 
second because of its slipperiness ; w being the ma- 
terial most favoured by the public. Jarrah wood, from 
Australia, was chiefly used for wood paving, although 
there were other oe | woods equally suitable, but they 
were not obtainable in quantities. The supply of other 
woods was a subject deserving the attention of the 
Colonial Governments, but at the same time the planting 
of trees should be carried on in order to make the timber 
industry an enduring trade. 

For the cleansing of roads the horse scraper and the 











machine broom were of great service, and a machine 
was needed which would sweep mud or dust from a road 
and transfer it to a vehicle for removal, so as to save the 
labour and time occupied in forming it into heaps and 
loading into vans by manual work. The prevention of 
dust from the roads in the busy streets of a populous 
town was absolutely essential, the fine particles of refuse 
and débris from the pavements being very offensive and 
injurious. Specially -constructed vans, which would 
spread water, to which a disinfectant had been added, in a 
fine spray on the road surface might be tried ; and perhaps a 
machine which would take up the dust from the road by 
exhaustion, and discharge it into a receptacle containing 
water, might at some time be invented. Pavements 
which add little to the noise produced by traffic were 
necessary in the principal streets where business was 
carried on; and although the noiseless shoe for horses did 
not seem to be practicable, improvements should be made 
in the construction of vehicles so as to diminish the 
clatter made by them. 

Referring to the dis 1 of house refuse by means of 
destructors, the President remarked that great improve- 
ments had been made which had resulted in more perfect 
combustion both of the refuse and the gases from the 
cells, and that no nuisance was caused in the neighbour- 
hood of properly-designed installations. From the clinker, 

aving, bricks and other articles were made by hand or 
oy hydraulic machinery. It was desirable that the dust 
which filled the air in the destructor building during the 
clinkering of the cells should be prevented. From the 
burning of house refuse steam was raised and used for 
pumping and other useful purposes. 

The improvements in motor vehicles for the haulage 
of heavy loads were stated to have been the result of the 
trials which had been made, and of the perseverance and 
enterprise of the makers. But the tare weight of 3 tons 
had been found too low for enabling a motor vehicle on 
four wheels to haul a greater load than 4 tons at a speed of 
5 miles per hour, and the necessity for a tare of 4 tons 
being allowed had been indicated the judges in the 
Liverpool trials. The desirability of trials being carried 
out for determining the relative effect of motor and horse 
vehicles on roads, the most suitable forms of wheels and 
tyres, and other questions connected with the subject of 
motor traction was pointed out. 

Dealing with tramways, the various methods of trac- 
tion were mentioned, cable or electric being the only 
systems likely to be adopted by the authorities in this 
country. The overhead trolley was chiefly used, although 
the cable system was not je Dam In the crowded streets 
of some large towns the conduit was being selected. 
Surface contact was a system recently introduced at 
Wolverhampton. More substantial construction was re- 
quired for electric tramways than for those worked by 
horses, and special attention was needed in order to pre- 
vent the springing of the rails. An appeal was made for 
accurate work and attention to every detail of con- 
struction. 

Speaking of sewerage, the President observed that 
increased knowledge of hydraulics and the manufacture 
of more suitable materials had enabled engineers to con- 
struct better sewers than those of fifty years ago. The 
carrying away of storm water was a serious problem in 
rapidly-extending towns, and sufficient provision had not 
been made for dealing with rainfall in earlier schemes of 
sewerage. The results of many experiments and the 
actual working of various systems for dealing with sewage 
had shown the efficacy of bacterial processes for purifying 
crude sewage. 








CanapIAN Pactric Ratmway.—The Canadian Pacific 
Railway Company sold its lands last year to the extent of 
2,420,440 acres, for which the company received 8,140,245 
dols. The corresponding sales effected in 190) were 
830,922 acres, the collections effected being 2,643,973 dols. 





Evecrricity AT BIRMINGHAM.—The electric supply 
committee of the Birmingham Town Council reports that 
on July 30, 1901, the council sanctioned certain capital 
peat: ae amongst which was the sum of 128,000/. for 
the erection of a generating station on a site acquired 
for that purpose in Summer-lane. The committee now 
reports that the sanction of the Local Government Board 
was subsequently obtained to a loan for this amount for 
a period of twenty-eight years. A site in Summer-lane 
was rg ees and the plans of the proposed station pre- 
press argely in anticipation of a probable early demand 
or electric energy for tramway purposes. The abandon- 
ment of the Edgbaston and Harborne tramway scheme, 
and the present position of the tramway question gene- 
rally, caused the committee to carefully review the 
whole subject, with the object of seeing if there were any 
alternative method by which the ordinary growth of the 
department could be met at a more moderate outlay. 
The committee is glad to find that this increase can be 
mpage for, certainly for 1903, and probably for 1904, 
xy a comparatively small extension of the plant at 
the Water-street station. There is at present some ex- 
cess of engine over boiler-power there, and it will be an 
economy for these plants to be equalised. This can be 
done, and the necessary additional output provided, by 
putting in two Babcock boilers and a fifth engine. The 
total cost of the work, based largely on definite quota- 
tions, will be about 11,5007. By the time it is necessary 
to proceed with the Summer-lane work, more informa- 
tion will, no doubt, be available as to tramway require- 
ments ; and in the ordinary course the department will 
be in a better position to bear the increased financial 
burden. The committee recommends that the finance 
committee should be authorised to apply for loans for 
3000/7. for services and street works, and 2000/. for meters 
for extensions in the near future. 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComriteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 
The number of views given in the Specification Drawings is stated 
p Rae med where none are mentioned, the Specification is not 
Where inventions are communicated from abroad, the Names, 
ée., of the Communicators are given in italics, 
— of Specifications may be ined at the Patent Office Sale 
anch, 25, Southampton Buildings, Chancery-lane, W.C., at 
The dats of t poh doo f the acceptance plete 
of t. vertisement of t a@ Com; 
are ‘ion is, in each case, given after t. phy unless the 
‘atent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 
18,610. A. Muirhead, Shortlands, Kent. Rela: 
(3 #ags.] September 17, 1991.—This invention relates to electrical 


relays, and is described in reference to relays of the kind protected 
by British Letters Patent No. 3343, of 1900. A battery, contacts, 
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and a double or divided circuit comprising electro-magnetic step- 
by-step mechanism are all so disposed in reference to the movable 
part of the relay that departures of the said part from zero posi- 
tion, under the influence of mechanical force or of earth current 
are automatically compensated. (Accepted December 24, 1902.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


4809. H. Campbell, Gloucester. Internal-Combus- 
tion Engines. [2 Figs.) February 25, 1902.—In this specifica- 
tion is broadly claimed, “In internal-combustion engines, the 
method of introducing the charge of hydro-carbon admitted to the 
combustion chamber by admitting the oil bodily along with the 
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air, the air spraying the oil into the combustion chamber when 
drawn in by the movement of the piston during the charging 
stroke, substantially as and for the purposes described.” The oil is 
preferably introduced by a passage to the valve seating and on to 
the outer side of the air valve. (Accepted December 24, 1902.) 
2617. R. Dempster and Sons, Limited, and J. W. 
Broadhead, Elland, Yorks. Retort-Houses. (3 Figs.) 





February 1, 1902.—In order that retort-houses for settings of in- 
clined retorts, with the approved system of conveyors and con- 
tinuous hoppers for feeding them, may be in respect of their side 
walls of ordinary dimensions, according to this invention the fur- 
naces are placed below the floor level, and in new buildings the 
hoppers are placed in the roof, the sides of the hoppers forming 
srs of the roof principal, or the roof principal springing from the 

oppers. In adapting an old building the hoppers may be placed 
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between the principals of the roof. The conveyor is in both cases 
arranged outside the roof; if centrally, it may within an ordi- 
nary roof ventilator; or if otherwise than central, it may be 
covered in with a small light roof structure of iron or wood. Con- 
structions according to the invention are described and illustrated 
in which the building is specially constructed, and in which the 
building is of old type but adapted for use with the inclined retort 
system. (Accepted December 24, 1902.) 


1990. J. E. Dowson, London. Gas-Making. [2 Figs.] 
January 24, 1902.—-In this specification is broadly claimed: 
“The improvement relating to the producti t 





f g g 
for use in gas engines consisting in heating the air to be used for 
the production of said gas by means of the exhaust gases from 
said engine, substantially as set forth ;” and also, ‘‘ The improve- 
ment relating to the production of generator gas consisting in 


Fég. 1. 














the heating of the air to be used for the production of said gas, 
by means of the hot gas produced substantially as set forth.” 
The hot gas is produced in the gas-producer or by combustion 
of the producer-gas ina gas engine. Hot gases produced in either 
or both of these ways may be used, the air preferably being 
heated first by the exhaust gases from the engine. A tubular 

eat interchanger is claimed for use for the purpose described. 
(Accepted December 24, 1902.) 


23,363. E. L. Pease, Hurworth Moor, Durham, 
Cl . [2 Figs.) November 19, 1901.—Gas cleaning and 
drying apparatus according to this invention comprises (a) in 
respect of the cleaning apparatus a centrifugating chamber having 
surfaces adapted to be wetted, and with means for introducing 
gas at the periphery and withdrawing it near the axial line of the 
chamber; and (b) in respect of the drying ee a centri- 
fugating chamber in which the gas flows radially in contact with 
drying surfaces. The cleaning and drying devices are conve- 
niently combined in one apparatus, in order that the tendency to 
promote flow of gas in the proper direction by the drying device 
may neutralise the counter tendency in the cleaning deviee. It 
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is stated that “‘ blast-furnace gas has its heating power greatly 
increased when freed from dust, and its extraction is a matter of 
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~ rama that is becoming recognised.” (Accepted December 24 
1902. 


GUNS AND EXPLOSIVES. 


22,641. C. D. Abel, London. (Rheinische Maschinen 
Sabrik, Dusseldorf, Derendorf, Germany.) Shell. [8 Figs. 
October 17, 1902.—This invention provides a shrapnel shell in 
tended on bursting to have its fragments distributed within a 


comparatively small area. The shell has a small bursting charge 
and is constituted of concentric casings, or of a concentric casing 
and annuli some of which are slot in a direction longitudinal 
of the shell and all adapted to engage in order to prevent rela- 
tive rotation of the parts. (Accepted January 24, 1902. 


2150. F. C. Fairholme and J. E. Fletcher, Shef- 
field. Projectiles, (18 Figs.) January 27, 1902.—In this 


48 | specification is claimed: ‘‘The manufacture of projectiles by 


rolling them whilst they are subjected to pressure tending to 
force their ends towards each er.” In both provisional and 
final specifications is described the rolling of projectiles singly by 
‘* rollers so placed as to feed the projectile forward in the Ad 
tion of its nose or point, which is at the same time rolled between 
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rollers of special form or driven into a revolving or stationary 
cup-shaped die.” The feed motion in some cases may be assisted 
by hydraulic or other pressure acting on the rear of the projec- 
tile; or the projectile may remain stationary, and the rolls be 
caused to travel round it. A number of machines adapted for the 
purpose desired are described. The object of the rolling is to 
shapen and toughen the impact end of the projectile. (Accepted 
ber 24, 1902.) 


Christiania, Werwag. Torpedo. 
‘us. (7 Figs.) October 14, 1902. (Conven- _ 

tion date, March 14, 1902.)—-When liberating torpedoes at an 
angle with the sighting line, according to this invention the 
rudder of the torpedo is set to bring the torpedo through a curved 
course into the sighting line, and means are provided whereby a 
pic device is brought into action as soon as (but not 
fore) the torpedo approaches the sighting line, so as at the right 
moment to correct the rudder setting, to the course of the 
torpedo coincident with the sighting line, and to k it in this 
course. Specific apparatus is described and claimed in the fol- 


lowing terms; “Steering apparatus for torpedoes wherein a 
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torpedo launched at an angle with the aiming line continues its | carries a roller en 
motion in a curved course until it approaches the aiming line, and | on the driving wh 


only then Gomes under the influence of the gyroscope, charac- 
terised by the combination with a locking arrangement of a 
steering apparatus, by which it is set at the launching, and an 
automatic ‘switch arrangement for this locking arrangement, 
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which switch arrangement is acted upon by an adjustable distance 
apparatus in such a way that the locking apparatus, after the 
torpedo in its curved course has nearly reached the aiming line, 
is liberated, so that the gyroscope can begin to act, all for the 
purpose that the straight course of the torpedo shall coincide 
with the aiming line, whereby an estimation of the distance is 
made superfluous.” (Accepted December 17, 1902.) 


1849. T. K. North,London. Gun Carriages. [7 Figs.) 
January 23, 1902.—A machine-gun carriage according to this 
invention has, identical with the socket on the gun that holds the 
box containing the ammunition supply in rear, sockets disposed 
upon it to carry reserve ammunition feed-boxes similar to and 


:) 
the single-rail railway system according to this invention the 
driving and weight-bearing wheels are unflanged, and side-strain is 
taken on wheels obliquely arranged, and which bear upon the 


under sides of a specially-formed rail head. 


gaging with a cam surface on the inside of arim 
eel, (Accepted December 24, 1902.) 


RAILWAYS AND TRAMWAYS. 


25,556. R. J. Baldrey, Ootacamund, Nilgiri, In: 
ingle-Rail Rallwape: (15 Figs.} December 14, 1901,—In 





In order that want 








adapted to take the place of the ammunition-box in use on the 
gun. The sockets for the spare boxes are preferably situated 
upon the lateral arms of the carriage. A special formation of the 
ry that carries the gun mount and also of the means for coup- 
ing such a gun to a motor cycle are described. (Accepted De- 
cember 24, 1902.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


25,297. A. Myall, Otley, Yorks. Producing Inter- 
mittent Rotary Motion, (3 Figs.) December 11, 1901.— 
This invention provides apparatus by means of which intermittent 
rotary motion may be imparted to a driven shaft from a con- 
tinuously rotating driving shaft in such manner as to cause the 
driven shaft to be rotated at any desired speed relative to the 
continuously rotating shaft, and so as to cause the driven shaft to 
come gradually to rest, to remain at rest for a definite period, 
and then gradually to start again into motion; such diminution of 


of balance may be taken up between vehicles, the buffers may be 
made to engage slidably. The driving wheels and the diagonally- 
arranged wheels may be provided with means for causing their 
relative approach when it is desired to increase the adhesion of 
the driving wheels, or for braking. (Accepted December 24, 1902.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


2963. J. E. L. Ogden, Liscard, Chester. Super- 
heater Control. (7 Figs.] February 5, 1902.—According to 
this invention the temperature of steam supplied is thermostati- 
cally controlled by apparatus comprising an expansion tube and 
adapted, it may be, to mix more or less of saturated steam with 
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motion, rest, and acceleration of motion being positively controlled 














and made to occur one or more times during a revolution, as may 
be required. Ina described apparatus, wherein a shaft is driven 
froma continuously rotating shaft in such manner that it has only 
one period of rest in a revolution, and performs one complete revo- 
lution for every three revolutions of the driving shaft, the driving 
shaft carries a pinion having 32 teeth, gearing with a spur-wheel 
on the driven shaft ; this spur-wheel is provided in the first in- 
stance with 72 teeth, but six of these are removed, leaving a gap, 
which, when opposite the pinion, permits the pinion to rotate 
without affecting the spur-wheel. An arm borne upon the driven 
wheel is engaged by a roller on the driving wheel, and itself 





superheated steam ; or the apparatus may, should the superheated 
steam be too hot, admit cold air to the superheater casing. Where 
there are a number of boilers together, some of which may be 
under lower pressure than others, the apparatus may cause any 
excess of superheated steam to flow into those boilers having the 
lowest pressure. (Accepted December 24, 1902.) 


TEXTILE MACHINERY. 


253. R. Thompson Cross, Stalybridge. 
Carding Machinery. [4 Figs.) January 4, 1902.—This in- 
vention relates to the stripping of waste from the flats of flat 
carding engines, and such as has usually been done by means of a 
comb reciprocating just in front of the wire on the flats, at each 
stroke pushing the waste down in front of it, and so cleaning the 
flats as they slowly pass under it. To better perform the stripping 





operation, according to this invention an additional movement is 
given to the comb by making it oscillate on its own axis or stock 
at the same time that it is reciprocating in the ordinary way. 
This object may be attained by making the comb-stock free to 
revolve in its bearings, and at one end a pin or projection forming 
a crankpin is made to engage with a fixed plate, whereby the 
10n) oscillating motion is obtained. (Accepted December 24, 
1902. 


PUMPS. 


74. KR. Stirling, Baku, Russia. Liquids. 

(22 Figs.] December 14, 1901.—This invention relates chiefly to 
the direct raising of oil from deep tube-wells by means of com- 
air blown into the oil. According to this invention the 

air is injected into the oil at a plurality of levels, and certain means 
for automatically controlling the issue of air from each of the air 





outlets and for proportioning the amount so used to the require- 
ments of the monient are provided. Apparatus described for use 
in this relation is actuated by alterations of liquid level in the 
well or in the raising-tube. Air is preferably conveyed to the de- 
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sired points in the raising-tube by a-concentric tube or concentric 
tubes surrounding the raising-tube. A valve may be actuated by 
moving one or other of the tubes vertically upward or downward. 
(Accepted December 17, 1902.) 


MISCELLANEOUS. 
2292. G. Wilton, Beckton, London. Pitch Sub- 
stitute. January 28, 1902.—According to this invention there 


is added to some liquid or quasi-liquid hydrocarbon, a powdered 
bituminous substance, and the mixture is then distilled, or, it may 
be, only heated, for the production of an artificial pitch. Ex- 
amples given include, in one case, the addition of 30 per cent. 
of bituminous coal to tar, with subsequent distillation ; and in 
another case the addition of bituminous coal to soft pitch, the 
mixture being afterwards heated. (Accepted December 24, 1902.) 


1082. G. Hinchcliff, Skelmansthorpe, Yorks. Joint- 
ing Bricks or Tiles. [4 Figs.) January 15, 1902.—Accord- 
ing to this invention bricks or tiles such as constitute the linings 
of dye and tallow vats are joined together by metallic lead instead 
of by cement. The tiles are recessed with channels, which, when 





the tiles are placed together, preferably form dovetail slots having 
their narrower edges accessible. The slots are filled with lead, 
poured while molten ; and the lead filling, when cold, may be 
caulked to cause it to watertightly fill the dovetail grooves. A 
lining for a dye vat may conveniently be made up of long tiles the 
full height and width of the tank. (Accepted December 24, 1902.) 








Water Suppty or Leicester. — The state of the 
reservoirs of Leicester is again causing some anxiety to 
the water committee of the town council. At present 
there are in stock 721,721,000 gallons, showing a deficiency 
of 657,000,000 gallons as compared with the total storage 
capacity. The average consumption per day is 4,816,000 
gallons, and it is feared that, unless a heavy rainfall takes 
place next month, there will be difficulty in the course 
of the summer. The water committee is looking out for 
supplementary supplies until Derwent water is available. 





Tue Loca GovERNMENT ANNUAL AND OFFICIAL 
Drrectory.—This annual, now in its twelfth year, is 
edited by Mr. S. Edgecumbe Rogers, and issued at 
1s. 6d, from the offices of the Local Government Journal, 
27a, Farringdon - street, London, E.C. It gives officially 
corrected lists of the chief officials of all corporations, 
London borough councils, county councils, s of 
guardians, urban and rural district councils, county and 
borough asylums, &c., throughout the kingdom, as well 
as the public libraries, public parks, and City companies 
of London. The telegraphic addresses and telephone 
numbers of all those London borough councils which 
have adopted them is this year added for the first time. 
There is an abstract of the local government legislation 
of 1902. The charges for water and gas in London are 
shown, 
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THE VIBRATION OF STEAMSHIPS. 
By Rear-Admiral Georce W. MELvILLez, Engineer- 
in-Chief of the United States Navy. 
(Continued from page 202.) 

SECTION IV. 

THE CONDITIONS FOR OBTAINING A Goop 
TurRNING MoMENt. 


DeFIniTI0on oF Goop Turninc Moment. 
Durine the last few years it has been much 
debated whether or not the Schlick engine offered 
advantages regarding uniformity of turning moment 
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over the ordinary four-crank arrangement with | 
cranks at right angles. 

D. W. Taylor, United States Naval Constructor, | 
explicitly affirms that it does. Franzel, in several | 
passages of his paper, after careful examination, | 
very strongly denies it. Professor Dr. Lorenz 


deals almost exclusively with the Schlick engine, | shaft, and therefore the variations of propeller 
and reading his paper is likely to lead one to thrust, are insignificant. 


believe that the introduction of irregular angles | necessary to make this statement since, even now, 
has been an advance with regard to turning | one meets frequently with the proposition, which is 
moments. Professor Dalby’s paper tends to give |incompatible with the theorem of ris viva, that 
the same impression, but towards the end he only | the variations of the turning moment correspond to 
says :—“ The crank-effort curve from one of these | equally large variations of propeller thrust.” Even 





engines can be made as uniform as the curves from 
any of the other four-crank types.” 

Except in the case where synchronous torsional 
vibration of the shafting would be set up, it has 
never been proved that a considerable irregularity 
of turning moment would be of consequence in 
overstressing the mechanism, or would sensibly 
lower the efticiency of the engine or propeller. As 
Dr. Lorenz said, in the discussion of Dr. Bauer’s 
paper, ‘‘I regard this examination as of the utmost 
importance, since by it is demonstrated that even 
with great variations of turning moments of the 
engines, the variations of angular velocity of the 
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It seems to me the more 


if we have fairly large variations of propeller 
thrust, it does not follow that the nature of the 
action of the propeller will be much changed, or its 
efficiency greatly affected. On the other hand, 
when torsional vibrations are induced, the impulses 
of the propeller may become violent ; and then, not 
only may we have great lowering of propeller 
efficiency, but also the whole machinery—-and even 
the ship— may be severely stressed. 

What, then, is a good turning-moment curve ? 
We may answer: One which will not set up 
sensible elastic torsional vibration of the shaft, and 
which will make the engine easy to handle. 





Fig 28. 
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The large variation of turning moment is usually 
a second-period variation, having two decided 
maxima and two decided minima per revolution. 
If the engine runs 100 revolutions per minute, 
and the natural period of the shaft vibration is 
about 200, such a curve shows an exceedingly bad 
turning moment. 

If the shaft would vibrate 300 or 400 per minute, 
this might still be an exceedingly good turning- 
moment curve, provided it did not contain sensible 
third or fourth-period elements. It might be good, 
even though it seemed rather unsatisfactory when 
judged in the usual way by the ratios of the maxi- 
mum torque to the mean or minimum. On the 
other hand, if these ratios are good, but there is 
present a large third or fourth-period element 
which would set up synchronous torsional vibra- 
tions, the curve is exceedingly bad. 

Evidently a turning-moment curve which is good 
at full speed may be bad at a lower speed from 
synchronism being established, and vice versd. 

Let us now examine the question, beginning with 
Dr. Lorenz’s investigation. 


Dr. LorENz’s INVESTIGATION AND ASSUMPTIONS. 

Dr. Lorenz’s paper is an interesting and valuable 
one, but its value would, I think, have been much 
enhanced had he made a careful examination of 
the degree of error in the assumptions on which 
his reasoning is based; or even had he very ex- 
plicitly, in all cases, stated what the assumptions 
were. It would have very greatly modified the 
conclusions arrived at, and have led to fuller 
knowledge and more just appreciation of the whole 
subject. 

I will begin by developing his rule in a manner 
which, I trust, will clearly exhibit the assumptions 
involved. 

Starting from the indicator diagram, Fig. 27, 
we deduce the steam turning-moment curve, A A, 
Fig. 28, on the expanded crank circle as base. 
The moment is zero at top centre, increases 
to a positive maximum, and then falls to zero 
again at bottom centre; and again rises to a posi- 
tive maximum on the up-stroke. This curve may 
thus be approximately replaced by a second-period 
curve of sines, B B, laid off from the mean torque 
line as a base. 

I have had my friend, Mr. Williams, make this 
analysis by Fourier’s theorem, and the component 
cos 2@ and sin 2 8 curves are shown by CC and SS 
respectively, on the zero torque line as axis. 
Adding the ordinates of the C and S curves at each 
point, and using the mean torque curve as. an 
axis, gives us the second-period sine curve B B. 
The equation to the curve B B is, in foot-tons : 

T,=11.69- 9.59 cos . 20+3.04 sin 20 (10) 
=11.69 — 10.06 cos (20 +17° 35’) 


11.69 is the mean torque from this cylinder, and 








the second term gives the variation of torque, the 








ENGINEERING. 


232 





[FeB. 20, 1903. 











(16) 


T’, cos (20+) +'T’s cos (20 + 2ay 4-8) + &e. =0 


amplitude being 10.06. If the mean torque and | 
amplitude happened always to be equal, the curve 
BB would just come down to the zero line ; and 
its area above the zero line would be proportional to 
the mean torque, and, consequently, proportionally 
equal to the power from the cylinder. 

Here, then, we have actually two assumptions :— | 

First assumption. The curve A A may be re-| ts aun ies 8s = \ 
placed by the preven BB in its effect on the whole | weed ar auiiiaee | 
mechanism. ~sin (20+8,) 4 +T’s sin (2a9-++Bo- B,)+ 

Second assumption. The amplitude of the curve | (20+,) , + T's sin (20+ 82° 81) 4 
BB is proportional to the mean torque ; that is, | 
to the power from the cylinder, given by the area 
of the curve A A. 

Third assumption. The area of B B is propor- | 
tional to the mean torque and power from this | 
cylinder. 

The first assumption is only justified if the syn- | 
chronising torsional vibration is near the second 
period ; or if the whole conditions are such that sen- | : ; 
sible torsional vibrations of no other period are| As T’,, T’,, &c., are, by the second assumption, 
induced.* Hence, though Dr. Lorenz does not refer | proportional to the powers P,, P,, &c., developed 
to elastic torsional vibration (or, perhaps, may be | in the first, second, &c., cylinders, we may write 
held to do so very obscurely in his opening sen- | instead of equation (18); 


| at each part of the revolution. 
That is, writing 
(20 + 8; + 2a, +8, ~/;) instead of (20 +2a,+,), &e., 
cos (26+ 8;) | T’, + T’, cos (2a)+8- B)+ 


T’s sin (2a3 +83 — 8;)+&e. \ (17) 


This will always be zero if we have the two con- 
ditions : 
T’,+T’, cos (2a,+B2— Ay) + T's cos (2a +83 ~ B;) 
+&e.=0 
T’, sin (2a + 8, —f))+T"s sin (2a; +Pa-Pi) | 
+&c.=0 


+ (18) 
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tence), I maintain that the substitution of B B for | 
A A limits his whole investigation to a particular | 
case. 

The second assumption can never be greatly in | 
error ; but in those cases where the error in this | 
assumption goes directly to augment the error of | 
the third assumption, about to be noted, it may 
render Dr. Lorenz’s rule anything but exact. In! 
equations (10) and (21) below, the amplitude falls 
short of the mean torque by 14 and 2.6 per cent. | 
respectively ; which gives a deviation from the 
second assumption of about 11 per cent. I will 
suppose the second assumption to hold. 

We may then write equation (10) approximately : 


T,=T; 1 - cos (20+) | (11) 


Suppose the crank of the next cylinder preceded 
this one by the angle 4,, we would similarly have : 


P, + Py cos (209+ By rig +P cos (2a3 + 83-8) 
+&e.=0 
Py sin (2a2+8,—f))+P3sin (2a3+ Ps— Ba) J 
+&e.=0 


Dr. Lorenz’s next assumption is : 

Third assumption. The angles f,, g,, &c., may 
be considered all equal. 
This, I will show 
error. 

(19) become 
P, +P. cos 2a,+P 3 cos 2a3+&e. = 0) 
P, sin 2ay+P3 sin 2a3;+&c. = 0) 
Drawing a polygon Oabcd0O, Fig. 29, with the 
sides proportional to P,, 
| 2a,, 2 a,, &c., as marked, the first condition (20) is 
, that the last side, here P;, must terminate on x x. 


yu. 


mon | aya $99 5 \ 4 
T,=T'y | 1-08 (20+ 202+ fy) 5 « (12) | and if the polygon closes there can be no second- | 
and so on for all the other cranks. — ra a = bor — Hesnnene curve, 
The total turning moment is given by : Won beso ag om sage: | 
T=T. +-'T.4+&o, 13) e may still keep the polygon closed, and move 
ee (15) any of the lines (P,, P,, P,, in Fig. 29) except 


The mean turning moment for the whole engine 


es: the first and last, parallel to itself. We thus, 
is given by: 


usually, have an infinite variety of ratios P,/P,, 
P,/P,, &e., which would fulfil conditions (20), and 
thus annul any second-period effect. 


Ta =T,+T othe. . (14) 
Adding all the equations, like (11) and (12), for 
each crank we thus get : 


T = Tm 


APPLICATION TO SEVERAL Forms oF ENGINE. 

With two cranks at right angles, the conditions 
become exceedingly simple. Fig. 30 shows that we 
must then have P, = P,. 


‘T, cos (20 +8,)4 


T’s cos (20+ 2a. +8.) +&e. . (15) 


Obviously, if we are to have no variation of | 
turning moment of second period, we must have : 


’ 


| sure cranks opposite. 
(19) 
| are contiguous. 


| 
shortly, is rather a serious! , 
Admitting it for the moment, conditions | 


(20) | 


P,, P,, &c., and the angles | 
The second condition is that it must terminate on | 
Hence, if both conditions are fulfilled, the | 
polygon must close, P; coming in to O as shown ; | 


| With the ordinary four-crank engine, with | ’ 
| opposite pairs of cranks at right angles, or in the) it will generally be desired to 


| Macalpine engine with two cranks at right angles, 
the conditions are again very simple. From Fig. 31 
we at once see that they reduce to 


P, +P.=P3+Ps, 


|P, and P, acting on opposite cranks in the four- 
crank engine, on the same crank in the Macalpine 
engine ; and similarly for P, and P,. 

In the case of four-crank triples this condition 
will be carried out very readily if P, is the high- 
pressure, P, the intermediate-pressure, and P,, P,, 
the two low-pressures, the crank of one being 
opposite the high-pressure and that of the other 
opposite the intermediate-pressure. As, without 
very early cut-offs in the low-pressures, it is 
impossible to bring up the power of each approxi- 
mately to that of the high-pressure or interme- 
diate-pressure, this arrangement of the low-pres- 
sures at right angles is alone to be commended. 
The least first-period inertia vertical unbalance is 
| obtained when the opposite cranks are contiguous ; 
say, beginning at the forward end of the engine, 
\forward low-pressure and high-pressure cranks 

| opposite, intermediate-pressure and aft low-pres- 





86+4495sum 20-71 cos 20t tons. 
8 G6 - 8.38 cOs (26 +32°5) 
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The least second-period 
unbalance is obtained when cranks at right angles 


In the three-crank engine with cranks at 120 deg., 
2a,= 240 deg., 2a,=480 deg. Fig. 32 gives the con- 
ditions 
P,|=P,=Ps, 
since by moving P, parallel to itself we do not 
destroy these equalities. 

In Fig. 33, O a b cis the polygon for the Deutsch- 
land, the angles being the same as in Fig. 2. It is 
drawn on the assumption that the powers from 
crank I. and crank IV. are equal, or 


PyeHP as 
Here 
P, : P, : P; H r, 
=1 ; 1.585 : 1.535: 1 


Thus, admitting Dr. Lorenz’s third assumption, 
the second-period element can equally be eliminated 
from all the engines we have considered with two, 


| three, four, or more cranks. 


With two, three, and the ordinary four-crank 
engine, all that is required, to see if the conditions 
are fulfilled, is to take the indicator diagrams and 
at most make a slight addition, readily adjusting 
the powers to suit. 

With the Schlick engine, from the diagrams we 
must draw a polygon ; and, to make it close, make 
a much more troublesome and a very unequal ad- 
justment of the powers. The more complex con- 
ditions are not by any means so likely to be 
carried out. : 

Further, suppose we have a quadruple engine, 
develop nearly 
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of his paper, p. 185 :—‘‘ That is to say, in an 


engine with equal distribution of work and two 
right-angles, according to my rule, we must con- 
fine ourselves to a balance of the first order.” | 


Errect or Not Makino Turrp AssUuMPTION. | 

Now let us examine the third assumption. 
Fig. 34, page 232, is one of the low-pressure cards 
from the same engine as gave the high-pressure 
card, Fig. 27, page 231. Fig. 35 is the turning- 
moment curve from it, the equation to which is 

T, = 8.6 — 7.1cos20 + 4.45 sin 2 0 
= 8.6 — 8.38 cos (2 @ + 32° 5’) - (21) 
By = 32° 5’. 
From equation (10) 
B, = 17° 35’. 
Thus 
8, - B, = 14° 30’. 

Easily within the limits of oy therefore, we 
are liable to an error of 144 deg. in making the 
third assumption. 

If, in Fig. 29, we turn one side of the polygon, 
say bc = P, through an angle ¢, leaving all the 


Y Fig.36. 


Ws, ~ 


Lg 
A. 





-25 P;, or, if all four powers be equal, P, = P, = | bution of power ; and neither in this nor the cases 


eee | . | shown in Fig. 33 would a shift of the sides of the 
=F = 4 P, the amplitude becomes |polygon parallel to themselves have improved 
.0625 P. /matters. By the opposite angular movement in 


Maximum torque 1.0625 ; al cases the original distribution of power would 
Minimum torque ~ 1-.0025 ~ 2-155. | have been improved. 

: i _ ,... | hus we have an equal chance of our being led 

This could be further improved by diminishing to adopt a very bad or a good distribution of power 





P;, while keeping P, + P, constant. | in order to close the polygon. 
In Fig. 32, for P; = P,=P:, we similarly get-— | But how is the engineer in charge to determine 
_ Amplitude of second-period variation | the required distribution? From his indicator 
1, ospas3p | diagrams he must lay down his four turning-moment 
| Se | curves, and byapplying Fourier’s analysis to all these 
and ; | curves determine Pj, 2, Bs, Bs; lay down his cor- 
Maximum torque _ 13 _ | 19 rected polygon ; determine what changes he will 
Minimum torque 11 ~~ /adopt to try to make it close; then repeat the 


With the Schlick engine, Fig. 33, the result | whole process, perhaps half a dozen times, hampered 
‘depends on which crank is affected, the worst case bY the fact that he cannot change one diagram 
‘being for that one developing most power. Sup- | Without affecting at least one other ! 

pose bc turned 144 deg. without any change of, Truly, this possible closing of the polygon we need 
power in any of the cylinders— not credit as a great advantage to the Schlick engine. 

Amplitude of variation of second period These ratios of maximum to minimum torque 

suppose, of course, the second-period element alone 


| = .25 P; = .076 P, |present. They indicate the magnitude of the effect 
i Fig.4. 


en YARROW - ScHucK-Tweeoy Tyre. 
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And the point O at the end of P,; is moved to O’, 
where also 
OO’ = P; x 2sin to; 
or, with ¢ = 14° 30, 
OO’ = .25 P;. 

APPLICATION TO SEVERAL Forms or ENGINE. 

In the two-crank engine, Fig. 30, with P, = 
P,, this would give an amplitude of variation 

= .125 P, 

where P = P, + P,, the total power. 


. ximum torque 125 9 -" 
Ratio ™2ximum torq 1.1 Bo) = 1,286, 
minimum torque 1—-.125 7 


The only way to improve this would be to alter 
the shape of the card in such a way as would 
diminish 8, — 8,, and this could in some cases be 
done by a little wire-drawing in this and also in the 
other forms of engine. 

In the ordinary four-crank engine, or the Mac- 
alpine engine with two cranks at right angles, Fig. 
31, suppose one of the four cards different from the 
rest, say P; has 8, — 8, = 14° 30’. 

Then the amplitude of second-period variation is 
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sides of the same length and (except P,) the same | since, here, as we have secn, | that would produce vibration of this period. In the 
in direction, the point C is shifted to C’, a distance | 1.535 ore ‘complete turning - moment curve, with all the 
: tie Ps=9 (1 + 1.535)? = 303 T yeriods present, the ratio would usually be much 
Ps x Sains ¢. , 1076 | eee than the above. 
| Moxtmers tongue LOO. 1.164. | But we see that even with Dr. Lorenz’s rule ful- 


| Minimum torque "1 ~.076 | filled, the error of the third assumption, especially 
We need not stop to examine the case of two | if augmented by the error of the second, may give 
diagrams of different shape from the others, or | usa rather irregular curve. 
intermediate conditions arising from values of B,,| = §gconp-Periop INERTIA TURNING MoMENT. 
B,, B,, &c., all different. It would not modify our Now let us deal with the second-period inertia 
pomeven 8 — omission can readily be sup- | turning moments. These arise from the parts 
P But ,, andre Getta teak: the febdiek engine has moving with the crosshead and a portion of the 
the great <inaiaene over the others that, by Ic ae — eh. ae., os 
y Se ee : » ~*~, | contribute a slight amount, which we may neglect. 
pews SE, oo setae gd The turning moment in a vertical engine is zero 
Mere h ; y jat top stroke, as there is no leverage. As the 
oe Se 33, let take what is really the worst |C'@2* revolves, the upward inertia force pulls it 
B.. . a : sah : pie od . Pe ly n rn pe | back, producing a negative moment. — —— 
ag pel Pawn. 7 2 “*5: | falls to zero near half-stroke, due to the piston 
The same result would have followed by turning | gaining its highest velocity, ‘ab Glick timeo the 





ab to ae through 144 deg. ‘inertia is, of course, zero. Further on a positive 
Then we must adjust the powers thus - turning moment appears, which again vanishes at 
Bis. @ “Pei et Be. 2 | bottom stroke ; anda similar set of changes takes 
=Oa : ad : de : c¢O 'place on the up stroke. Thus far, the greater part 
=1 : 2.686: 2571 : 1 of the inertia turning moment is of second period, 
That is, the distribution of power, which already , and may be expressed by 
could hardly be considered good, must now be made | - Csin20 
| very bad. = + Ccos (20 +3) (22) 


By turning O a to the right, or turning Oc to the | ; 
left, about O, we would also have got bad distri-| Thus it follows the same law as the second-period 
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steam turning moment, but here Dr. Lorenz’s 
third assumption is rigidly fulfilled—namely, 


1 = By = By = be. = F 


C,, instead of being proportional to P,, is pro- 
portional to m,, the weight of the parts reciprocat- 
ing with the crosshead, plus a part of the connect- 
ing-rod, calculated by a well-known rule, depend- 
ing on the position of its centre of gravity. 

Thus the conditions for no second-period inertia 
turning moment are from (20) 

Mm, + Mg COS 2 ag + m3 cos 2 a3 + &e. = 0 
Mg Sin 2 dg + m3sin2 a3 + &c. = 0 


} (23) 


APPLICATION TO SEVERAL Forms oF ENGINE. 

To apply these to the various engines only means 
substituting m for P in Figs. 30 to 33, and in the 
explanations supposing the third assumption ful- 
filled. Thus 

For second-period inertia balance 


Ordinary two-crank en- 


gine... x fa Mm, = M2. Fig. 30. 
Ordinary four-crank, or 

Macalpineengine with 

two cranks at right 

angles ... pec we 1 + M=M;+ m. Fig. 31. 
Three-crank engine with 

cranks at 120 deg. Mm, = My = M3. Fig. 32. 
Schlick engine ... . Mz? Mg: M3: Mm, = 

Oa:ab:be:cO. Fig. 33. 


It is strange that Giimbel has proposed to balance 
the variation of steam turning moment by the 
inertia turning moment. For second period one is 
approximately expressed by 

k P, cos (20 + B,), 
f; being comparatively small ; the other by 


ky m R? cos (24 + 5 ) 


where R is the revolutions per minute. 
No doubt on shipboard k P, rises approximately 


according to R*?; but cos (26+ 8) and cos ( 20+ 5) 
indicate vectors nearly at right angles. 


TH-PERIOD STEAM TURNING 
Moments. 


The third and fourth-period variations of steam 
turning moment, and all higher periods, depend on 
minor variations of the indicator cards. The values 
of 8;, By, B3, &c., for each of these periods will thus 
he very largely affected by every slight change of 
distribution of steam, making corresponding changes 
in the vector diagrams, like Figs. 29 to 33. Hence 
the existence of these variations in the total turn- 
ing-moment curve from any of these engines is 
largely fortuitous. 


THIRD AND Four 


Tuirv-Periop INERTIA TuRNING MoMENT. 

For third-period inertia turning moment, any 
engine with cranks at 120 deg. (three, five, or six 
cranks) offers the worst case; for the vector dia- 
gram, Fig. 36, with angles 34,, 3a; resolves itself 
into a straight line, and the effects from the dif- 
ferent cranks are therefore cumulative. The total 
third-period effect is equal to that for one crank 
having the same stroke as the engine, but having 
a reciprocating mass 

Mm + M, + M3. 

An engine with two cranks at right angles has 
3a, = 270 deg. Fig. 37 shows that the unbalance 
is equivalent to that of one crank with recipro- 
cating mass 

= (m,? + m2). 
If m, = m,, this becomes 
1.414 m, 
and the proportion of this to the total reciprocat- 
Ing mass is 
1,414 m, 
3 2m, 

Similarly, in the two-crank Macalpine engine, 
Fig. 38 gives the unbalance equivalent to a crank 
with mass : 

14 


ie 
; For vertical balance m, = M,, and m, = m,; and 
if second-period torsional balance is desired, the 
masses acting on each crank would have to be equal. 
Thus, to fulfil both conditions we require 
Mm, = My = Mg = M4. 

Then the proportion of the above unbalanced mass 

for third period to the whole reciprocating mass is 


sz £707, 


{ (my + mz)? + (ms + my)? 


/8 m, = .707 


The trebled angles for the Deutschland are shown 
in Fig. 39. The unbalance is equivalent to that of 
a single crank with a reciprocating mass of 35.3 
tons ; the reciprocating masses being those used in 
Section I. 

The total reciprocating mass for all four cranks 
is 67.8 tons. Thus we have the equivalent propor- 
tion of the unbalanced to the whole mass. 

= 35.3 + 67.8 = .521. 

This proportion will vary a little with the crank 
angles adopted. 

The ordinary four-crank engine is shown in 
Fig. 40. Here 

3a = 3 x 180 = 540 deg. = 180 deg. + 360 deg. 

3as = 3 x 90 = 270 deg. 

3a; = 3 x 270 = 810 deg. = 90 deg. + 2 x 360 deg. 

The unbalance is equivalent to that of a crank 
with mass 

{(m — Mo)? + (m3 - ms)2}4 

Obviously, there will be third-period torsional 

balance if 
Mm, = My and m3 = m4. 

For second-period torsional inertia balance we 

have found the condition 


m + Mz = Mg + M4. 
Hence we obtain both of these inertia torsional 
balances if we make 


Mm = M = M3 = M4. 


This is the only one of these engines which can 
have a third-period inertia torsional balance. Un- 
fortunately, it cannot be balanced vertically. 

The two-crank Macalpine and Schlick engines 
are not greatly different in this respect, as the former 
has lighter weights for the back cylinders than 
the Schlick has for the heavy centre cylinders, in 
the same size of engine. 

But the obvious conclusion is that where there 
is danger of torsional vibration, none of these en- 
gines should be run near the speed that would 
synchronise (that is, with revolutions one-third of 
the natural period for these vibrations), unless it 
be an ordinary four-crank engine where the con- 
ditions for the balance have been approximately 
carried out. 


VALUE OF AMPLITUDES, FOR First to Fourtu- 
Periop, oF Inert1a TorstonaL Moments. 


I will give the value of the torsional inertia 
couple as far as fourth-period,* to enable us to 
form a more definite conception of the numerical 
values of the quantities we are dealing with. The 
turning moment 





p= mw { 0635 sin 0—.5001 sin 20 -.1920 sin 30 
g . 


—.0161 sin 40+ &c. }. 


m = the reciprocating mass, say, 5/8 M, where M 
is the sum of the revolving and reciprocating 
masses for each cylinder. The connecting-rod is 
supposed four cranks in length, and the crank 
turns uniformly. The other quantities are as in 
equation (1). Take the case of the steam load on 
the piston, at half stroke, being equal to the 
centrifugal force of M revolving with the crank- 
pin. This corresponds with a fairly high piston 
speed, as a rule. 

Then the maximum steam turning moment from 
this cylinder would be, approximately, 


(24) 


Mer 1p, r mde? Sr, 
g 8 
The first-period moment from equation (24) is 
insignificant. 


The second-period moment is : 
2 mex 5 Ts — _.313T, 


This is very well worth balancing. 
The third-period moment is : 


= xE Th 1900 
8 
This also is fairly large, and would probably in 
most cases exceed the amplitude of the third-period 
variations of the steam turning moment. In the 
Deutschland at 90 revolutions the value of this 
inertia moment is, from. Fig. 39 (w? = 88.8, r = 
36.4 in.), 
1920 x 35.3 x 88.8 x 36.4? 


= 172 foot-tons. 
122 x 32.2 





* See Macalpine’s Analysis, ENGINEERING, vol. lxiv, 


The fourth-period inertia torsional moment. is 
very small, giving in the above example 
Pe “_s T. = —.0101 T, . 


This amplitude is much smaller than the usual 
fourth-period element of the turning moment due 
to steam. Hence I give no diagrams for it, though 
the reader may supply them readily for himself. In 
the Deutschland its value is 


172 x :9161 — 144 foot-tons. 
1920 


If we lengthen the connecting-rod, we do not 
diminish the second - period inertia torsional 
moment. The value of the coefticient is always 
above .5. The coefticient for third period is not 
quickly lowered. By lengthening the rod from 4 to 
44 cranks, the coefficient falls from .1920 to .1698. 


CoNCLUSIONS FOR THIS SECTION. 

We have now examined, much more fundamen- 
tally than has hitherto been done, the characteris- 
tics going to make up a good turning moment ; the 
conditions for balance of the various periods, and 
the degree of unbalance, in several varieties of 
engine. I think most of my readers will conclude 
with me that the advantages claimed in respect to 
turning moment for the Schlick engine are not borne 
out by this examination, as all that is practicable 
with it can be carried out much more simply in all 
the other engines, and with it we cannot balance 
for second period with equal powers on each crank. 
From the special difficulties arising from the use of 
a polygon, like Fig. 33, in making the adjustment 
for second-period torsional steam balance, and par- 
ticularly from the preceding third assumption never 
being strictly fulfilled, one would expect that the 
accomplishment of avery good (that is, ‘* good,” 
judged by the usual and rather superficial ratios) 
turning moment, while quite possible, is fortuitous. 


ILLUSTRATION FROM ProressoR DaALBy’s PAPER. 


From the curves of turning moment in Professor 
Dalby’s 1902 paper, I think these conclusions can 
readily be supported. 

He first uses a set of cards taken on the full- 
power trial of H.M.S. Powerful, and constructs 
turning-moment curves for various types of en- 
gines. In the case of four-crank triples, in which 
the high pressure and ‘one low-pressure act on 
opposite cranks, and the intermediate pressure and 
another low-pressure act on opposite cranks at 
right angles to the former, he finds 

Maximum torque _ 1.68 

Minimum torque” ~*~" 
Applying the same cards to the Schlick engine, 
he finds practically the same ratio—that is, 1.7. 
Now, taking cards from a Schlick engine he gets 
a turning-moment curve reproduced in Fig. 41. 
[Dalby’s Fig. 4.] 

Maximum torque _ 

Minimum torque 
I have had the same cards combined for cranks 
at right angles, and the result is Fig. 42. 

Maximum torque _ 1.4 
Minimum torque 

There is little to choose between the two curves, 
and by a slight readjustment of the powers, Fig. 42, 
could easily be further improved.. 
The high-pressure and aft low-pressure cards 
which Professor Dalby uses in this case I have re- 
produced in Figs. 27 and 34 to show the possible 
error, within practical limits, of Dr. Lorenz’s third 
assumption. Therefore, in the case of Fig. 41, the 
result must have been partly fortuitous, since 8,—/, 
were not near zero, and the powers of the various 
cards must have fitted better with an altered 
polygon, such as O adc, Fig. 33, than with that 
derived from the double-crank angles, O a b c. 
Further, if it is required to run for considerable 
periods near the revolutions which might give 
fourth - period torsional vibrations, neither the 
curves in Figs. 42 or 41 are to be recommended, 
as they both contain a strong fourth-period ele- 
ment. It would be much wiser to seek a distri- 
bution of steam by which this element would be 
weakened, although thereby a (superficially judged) 
less satisfactory turning-moment curve saglaed. 


(Zo be continued.) 


1.33. 








AMERICAN STEEL ContTracts.—Contracts for about 
70,000 tons of open-hearth steel have been recently 
placed at Pittsburgh. A contract has been also closed 








707. 
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page 512, equation (12). 





at Chicago for 12,000 tons of steel bars. 
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GRINDING MACHINES AND 
PROCESSES.—No. XV.* 
By JoserH Horner. 

In this article we continue our study of that class 
of link-grinders in which the radial arm occupies 
the vertical position. The horizontal, and the two 
alternative settings of the arm—that is, pivoted 
either above or below—do not necessarily mean any 
difference in relative merits in design, but simply 
different ideas of constructors. In either case the 
vertical machine occupies less floor space than the 
horizontal ; but, in the latter, the dust falls away 
better from the work. In these illustrations, also, 
the arms are tapered castings instead of round rods 
—a more rigid form, and better suited for vertical 
machines. We also include a machine in which the 
movements are operated by hand instead of being 
self-acting. 

Figs. 216 and 217, page 233, illustrate a large ver- 
tical grinder, which stands 4 metres 50 millimetres 
high, and weighs 8000 kilogrammes, made by Fried- 
rich Schmaltz, of Offenbach-on-Main, Germany, for 
a firm of shipbuilders. It is capable of grinding the 
curves of links of marine engines from 1 metre 50 
millimetres to 3 metres radius, and up to 2 metres 
3 millimetres in length. It will also grind flat sur- 
faces 2 metres long and 200 millimetres wide. The 
table measures 2600 millimetres long by 400 milli- 
metres in breadth. In consequence of the swinging 
design of the pendulum arm the spindle is driven 
by a motor, though the work itself, when surfacing, 
is driven by belt from a countershaft. 

The standard A of the machine is a single hollow 
casting, containing screws and gears by which the 
radius is adjusted and the feed imparted. Upon 
its face a slide B can be adjusted vertically, and 
over the face of B the radial arm C can also be 
adjusted to effect alterations in its radius. C is 
pivoted to B at the centre a through an interme- 
diate slide, partly seen in section in Fig. 218. 
While C is adjustable on B for variations in radius, 
the two are moved together for variations in feed, 
thus :— 

Two hand-wheels, D E, at the side of the machine, 
within reach of the attendant, operate two vertical 
shafts, F G (compare with Fig. 219), through 
mitre wheels on spindle and sleeve respectively of 
the wheels. One shaft actuates two pairs of mitres, 
b, c, Fig. 216, at the top of the machine, and thus 
the screw H for radial adjustment. The other 
shaft operates the spurs d and e and the screw J for 
the feed, which moves the slides B and C in unison. 
The quadrant K steadies the radial arm C in its 
oscillatory movements. To it also the arm is 
clamped when surfacing work is being done. 

The weight of the slide B is counterbalanced by 
the weights L L, and that of the radial arm by the 
weight M ; N N being the pulleys belonging to the 
first named, and O O those for the second. 

The spindle P is driven from the 3 horse-power 
motor Q through the pulleys RS. Its reciproca- 
tory motion is derived from the pulleys TU; T 
being on the motor spindle. U actuates worm gear 
enclosed in a box t. and levers thence to the 
sliding bearing W move the spindle bearings to 
and fro. 

The traverse of the wheel over the work is effected 
by the screw X, driven through bevel wheels from 
the three-stepped cone pulley Y, belted from the 
overhead, and driving through a nest of mitre 
gears Z, with a clutch reversal. A sliding nut on 
the back of the radial arm C allows the screw to 
act as the arm is swung away from the centre. 
Figs. 220 and 221 illustrate the detail of the slide 
fitting, by which the connection is made between 
the screw X, which has immovable centres, and the 
vendulum oscillating frame C. Connection is made 

tween the nut B of X and the slide C by the 
collared pin A. The slide C pivots on A, and is 
capable of vertical movement, sliding in the frame. 
Take-up strips are provided. When the arms strike 
the stops ff, Fig. 217, the lever g is thrown over 
and reverses the direction of rotation of the screw, 
and is so held by the pointed spring catch until the 
other stop is struck. 

For holding links, a couple of special jigs are 

* The dates at which the previous articles appeared are 
as follow, No. I. to No. XI being in our last volume :— 
No. L., July 4; No. IL., July 25; No. III, August 8; 
No. IV., August 22; No. V., September 5; No. VI., Sept- 
ember 19; No. VII., October 10; No. VIII., October 24; 
No. [X., November 7 ; No. X., November 21; No. XI., 
December 12 ; No. XII., December 26, 1902 ; No. XIIT., 
January 16, 1903; and No, XTV., January 30, 1903. 
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VERTICAL GRINDING MACHINE FOR EXPANSION LINKS. 
CONSTRUCTED BY MESSRS, MAYER AND SCHMIDT, ENGINEERS, OFFENBACH-ON-MAIN. 
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placed on the table as shown in the drawings, | drives the spindle, and D drives the sleeve. 


The 


Figs. 216 and 217, consisting of bearings with caps, | pulley E on the overhead is used for traversing the 


which clamp the pins of the link. For grinding the 
dies which slide on the outsides of the links, a 
device, shown in Fig. 222, is used which holds the 
dies in their correct position, the pendulum frame 
being raised or lowered to grind each die to the 
correct radius without altering their setting. | 

When straight work is being done, the pendulum | 


slide F along G, the varying heights of F and G 
being provided for by the system of idler pulleys 
shown in the front elevation of the machine, 
Fig. 224. The emery-wheel head is traversed in 
the longitudinal direction of the spindle by power 
from the slotted disc H. 

We now trace out these and other details in the 


Cc 


frame is clamped by the two bolts on the quadrant drawings, Figs 225 to 227, omitting the actual 
K, and the table is driven by a rack and pinion, grinding head previously described. There is a 
through worm gear h, belted from the pulleys i and | difference between these drawings and those in 
k, seen in Figs. 216 and 217. | Figs. 223 and 224 in the fact that the countershaft 

The vertical link-grinder illustrated by Figs. 223 | is situated overhead in the first case, and below, at 











and 224, page 236, is by Mayer and Schmidt, of 
Offenbach-on-Main. These give general views only, 
with the countershaft arrangements. Details are 
shown in Figs. 225 to 227 on the present page. 
The construction of the grinding spindle will be 
recognised as being identical with that which was 
illustrated in Article XII., applied there to a plain 
hole-grinder, and reference may be made to that 
for an account of its details. 

Referring to the general views, Figs. 223 and 
224, A isthe drum from which the grinding head 
1s belted. A drives to B, whence the pulley C 





one side of the standard, in the second. So that in 
Figs. 225 and 226 A is the driving drum, corre- 
sponding with Ain Figs. 223 and 224, and Eis 
the drum for traversing the slide F. But A and 
E in Figs. 225 and 226 are not on the same shaft, 
but on two, the one that carries E being driven from 
the other that carries A through a pinion and wheel 
a. From the shaft of E also, the to-and-fro motion 
of the head is operated through worm gears b and 
the slotted disc i. 

The amount of to-and-fro motion of the head is 
regulated by the adjustment of the rod J in the 














disc H, but the longitudinal a of the head to 
suit the link is produced by adjustment of the 
handle c, actuating mitre wheels d, and thence 
the screw e and nut f. This movement is rendered 
necessary by the fact that the link itself cannot be 
placed where it is most suitable for the head tra- 
verse, as there is no lateral adjustment of the link- 
carrier. It is therefore necessary to be able to 
adjust the position of the grinding head so that it 
will start and finish its stroke correctly according 
to the position of the link. 

The traverse of the table or slide F along G is 
effected by the belt from E, passing over the idler 
pulleys gg andh to the tightening pulley j, the 
same reference letters being retaine 
groups of figures, though the arrangement is re- 
versed. At all vertical positions of the slide F, 
therefore, the pulley h receives motion, and 
actuates the screw K through a nest of clutch 
mitre wheels, seen detailed in vertical section in ° 
Fig. 227. The belt always runs in one direction, 
but the direction of movement of the screw K is 
reversed by the clutch and its lever k. The 
latter is moved by the stop-rod 1 and locked by 
the spring plunger m. The handle v moves the rod 
w, and with it the right and left-hand screw to 


in the two 
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throw out the clutch, so that the slide can be 
moved and adjusted by hand. 

The radius of the arm L, which pivots on QO, is 
imparted by the screws M and N, operated in 
unison from the handle N and mitre wheels p. 
The rod slides in the slot q, Fig. 224, during its 
radial movements. 

The feed is imparted by the handle r, which 
gives motion to a gear s threaded to the screw wu, 
through which the height of the brackets that con- 
tain the mitre wheels p is adjusted, and with it the 
height of the radius rod L for feed. 

This machine is equally well adapted for grinding 
straight links, which are bolted to the tee-slotted 
table. Curved links up toa radius of 1600 milli- 
metres are within its capacity, and also holes up 
to 109 millimetres diameter. 

In these Figs. 225 and 226, P represents a sheet- 
iron guard stretched across the supports ¢ t, over 
the front and top of the slide G, to protect the 
surfaces from the emery dust. This is an excep- 
tional fitting in this class of machine. A similar 
device exists in some cylindrical grinders. 

A vertical link-grinder by the Actien-Gesellschaft 
fiir Schmirgel and Maschinenfabrikation, of Bocken- 
heim, is illustrated in Figs. 228 and 229, page 236. 
It differs from any which have been yet illustrated, 
in having separate tables for curved and straight 
links, besides which the method of operation of the 
machine is different. 

In these figures A is the floor line, beneath which 
a considerable portion of the radial arm is sunk. 
The standard or pillar of the machine is provided 
with a sliding head B, fitted with a vertical slide C 
for the wheels. It has vertical faces to carry the 
slides for the work ; D being for the curved links 
and E for straight ones. The various movements 
are operated by hand, except the reciprocating 
movement of the head. 

The emery-wheel spindle is seen at F, driven by 
the two-stepped pulley G. The wheels are pro- 
vided with hoods H, through which the emery dust 
is exhausted by the fan J. The slides B and C are 
both capable of adjustment—one, B, for longitudinal 
traverse, the other, C, for vertical feed. The first 
is imparted by the handle K turning the screw L 
through the nut M. A slot in the radial arm N 
slides over M, as the arm is pivoted around its 
fulcrum pin O by the action of the handle K. The 
other slide C is adjusted by its handle P up or down 
on B, giving the feed. The link Q is bolted to the 
slotted brackets R R, which are adjustable for 
centres on the flat extension S, at the end of the 
radial arm N, to suit links of different lengths. 
The arm N being moved around O by the handle K, 
the radius ground is exact. 

Radii of different dimensions are obtained by 
turning the hand wheel T, which actuates the 
mitre wheels U and the screw V and nut W. 
When the position of the latter is determined, it is 
locked there ready for grinding by the handle X. 

The automatic reciprocating movement is im- 
parted to the emery wheels by the belt pulley Y 
actuating worm gears Z, and a slotted disc and con- 
necting-rod within the framing. 

On the other side the bracket E carries the table 
for straight links. The brackets R R are used for 
these, being transferred to the slotted table on E. 
The adjustments and movements of this table and 
knee are by hand, and three in number : vertical, 
longitudinal, and transverse. 

We have not exhausted the link-grinders, but 
have illustrated a good selection therefrom. Enor- 
mous numbers of links are required every year, out- 
side the locomotive industry, for stationary and 
agricultural engines and marine work, so that a 
great extension of the employment of this class of 
machine may be anticipated. There is no engine- 
shop in the country where at least one of these 
machines could not be installed with advantage ; 
and if the planet spindle is embodied, the machine 
need never be idle, since it is equally adaptable for 
holes and pins. In cheap engine work there is 
still too much of distortion permitted to remain in 
case-hardened links and holes, because of the 
difficulties of correcting them properly with emery 
sticks, cloth, and laps. All this might easily be 
avoided and deeper case-hardening practised if 
these machines were generally put down instead of 
being exceptional. In some cases their utilities 
might be extended, as, say,-in grinding curved 
arms of long radiusand segmental pieces other than 
links. There is not much of this in engineering, 
outside of special classes of work, but there is 
some. 





THE USE OF A TRADE NAME. 


THE case of The Worcester Royal Porcelain 
Company, Limited, v. Locke and Co., which 
recently came before Mr. Justice Byrne, in the 
Chancery Division, involved the discussion of an 
important principle in relation to the use of a 
trade name. An action was brought by the 
plaintiffs to restrain the defendants from selling 
china or porcelain not manufactured by the 
plaintiffs under or in connection with the word 
‘* Worcester” without clearly distinguishing it 
from the plaintiffs’ goods. In other words, the 
plaintiffs claimed a monopoly of the use of the 
word ‘‘ Worcester” in connection with these par- 
ticular articles. Strange as it may seem, their 
right to this monopoly was recognised by the 
Court, the learned judge consenting to make an 
order for their protection. Those who know any- 
thing of the law of trade marks will recollect that 
a geographical name cannot be claimed as part of 
a trade mark. It is therefore interesting to in- 
quire how it has come about that a single firm 
has been successful in establishing their title 
to use the term ‘‘ Worcester” in connection with 
hardware. 

It appears that the first manufacture of porcelain 
or china was commenced at Worcester in 1751 by 
one Dr. John Wall. The business established by 
this enterprising medical practitioner changed hands 
upon divers occasions, until in 1813 it became 
vested in a firm of ‘ Barr, Flight, and Barr,” and 
so continued until 1840. In 1776, however, one 
Robert Chamberlain, who had at one time been in 
the employment of the original firm, started the 
manufacture of china, &c., on his own account. 
He and his successors continued to carry on busi- 
ness down to 1840, when there was an amalgama- 
tion of the two firms, who now form the plaintiff 
company. In 1801 a third business was started by 
one Grainger, who in his turn had left the services 
of Messrs. Chamberlain. Grainger and his suc- 
cessors carried on business down to 1889, when they 
were bought up by the plaintiff company. From 
this outline of the history of the firms it will be 
seen that all the china businesses commenced in 
Worcester since 1751 became vested in the 
“pe gy company in 1889, In 1897 one Edward 

ocke, who had been in the plaintiffs’ employ- 
ment, set up a new manufactory. His _busi- 
ness was sold in 1898 to the defendants, who 
claimed the right to use the words ‘‘ Worcester 
china” in describing their wares. Commenting 
upon the facts of the case, the learned judge in the 
course of the case said :—‘‘The word ‘ Worcester ’ 
in connection with china or porcelain and similar 
wares has undoubtedly, for considerably more than 
a century, acquired a secondary meaning, outside 
and independent of its primary geographical sig- 
nification. This secondary meaning denoted, and 
denotes, the goods of particular makers, the pro- 
ducts of particular manufactories. . Having 
decided that the plaintiffs had made out their 
right to this secondary meaning, the learned judge 
gave judgment in their favour. 

There are one or two observations which we 
should like to make with respect to this judgment. 
In the first place, it must not be imagined that 
serious consequences are likely to follow the grant 
of a monopoly of this kind, for there are no natural 
advantages in the way of soil or water or otherwise 
attaching to Worcester, making it specially suitable 
for the manufacture of porcelain. It is not as if a 
firm of steel manufacturers were to lay claim to the 
sole use of the phrase ‘‘ Sheffield steel.” So far, 
therefore, Mr. Justice Byrne’s judgment is not 
likely to prove subversive of any important prin- 
ciple. But there are certain features of the case 
which tempt us, with the greatest deference, to 
differ from the conclusion at which he has arrived. 
Thus, from the facts as above stated it appears 
that a number of different firms have manufac- 
tured china in the borough since 1751. By what 
name or names did they describe their wares? Is 
it not arguable that since more than one firm 
carried on the china business in Worcester during 
the last century, no monopoly can now be claimed ? 
It is true that the plaintiff company had bought 





as applied to old china manufactured by the plain- 
tiffs and their predecessors. 

It is true that by long user persons have been 
known to obtain the monopoly of the use of a 
geographical name forming part of the description 
of their goods. Thus in the case of Powell »v. 
the Birmingham Vinegar Brewery Company ((1896) 
2 ch., 54) the right of the plaintiff to the use of the 
words ‘‘ Yorkshire Relish” was clearly recognised 
by the Court. That, however, was a simple case of 
uninterrupted user for a considerable period. 

In the case of Lea v. Millar, however (Sebas- 
tian’s ‘‘ Digest of Patent Cases,” page 305), the 
plaintiffs were manufacturers of a sauce which they 
termed ‘‘ Worcestershire Sauce.” The defendant 
having sold a sauce under the same name and with 
similar labels, an injunction to restrain him from 
so doing was refused on the ground that both the 
name and style of label had been long used by sauce 
manufacturers other than the plaintiffs, and that 
the plaintiff had publicly abandoned his old 
labels by the recent adoption of a new label bearing 
their signature as a distinctive mark. 

It is easy to see that the learned judge was him- 
self somewhat doubtful about the case; and his 
doubts are very well expressed in the part of his 
judgment where he states what the defendants may 
or may not do :—‘‘ The defendants are entitled to 
advertise fairly the experience of Mr. Locke, their 
managing director, in connection with the manufac- 
ture of china, and also fairly to describe his former 
employment with the plaintiffs and their prede- 
cessors in business. They are also entitled fairly to 
give the address of their works at Worcester. But 
they are not, in my opinion, entitled to use the 
word ‘ Worcester’ in connection with their goods, 
without clearly distinguishing such goods from the 
goods of the plaintiffs.” 

For the proper enforcement of a judgment of this 
kind the defendants would require to be under 
constant supervision. 

In a manufacturing country, it is, in our view, 
essential to prevent as far as possible the sole use of 
a particular geographical name falling into the 
hands of one firm. Consider the result if any of 
the following were to be declared monopolies :— 
‘* Worcester Sauce,” ‘‘ Chelsea Buns,” ‘‘ Taienth 
Bloaters.” The Legislature has taken wise steps 
to prevent the use of geographical names ; we 
trust the Court of Chancery may see its way to 
enforce the same principle in cases which come 
outside the Trade Marks Acts. 








NEW ZEALAND RAILWAYS. 

A very satisfactory provision is made in connec- 
tion with the regulations of fares and freight rates 
on the New Zealand State Railways, under which 
concessions are made when the return on the 
capital cost exceeds 3 per cent. ; and for the year 
ending March, 1902, it is gratifying to note that 
the return on the capital involved in the construc- 
tion of lines already opened was 3.43 per cent. 
Even if the money invested in lines under con- 
struction, but not yet opened, be included in the 
calculation, the percentage is still 3.19 per cent. 
This sliding-scale system can only be regarded as 
safe if a satisfactory provision is made for renewals 
and for keeping the railways well up to the ever- 
increasing requirements of a new colony. It is 
therefore important to note the extent to which 
repairs and improvements are paid for out of 
revenue. The management of the Government 
Railways in this, as in all other colonies, recognise 
the immense importance of locomotives of great 
tractive power, and as a consequence 70-lb. rails 
are now being laid, so that the load travelling over 
them may be very considerably increased ; 404 
miles of track were thus relaid during the year ; 
but according to the report of the chief engineer, 
Mr. John Coom, the rate of relaying should be at 
least 100 miles per annum, in order to keep pace 
with the requirements of the traffic; whereas 
during the past two years the rate has only been 
70 miles a year. 

The Minister of Railways, the Hon. Sir J. G. 


| Ward, in his report, points out that there are 
‘included in the working expenses a sum of 10,142/. 


in existing rights by 1889; but if all the scissors for additions and improvements to lines and struc- 


manufacturers at present in Sheffield were to com-| tures, which might have been fairly charged to 
bine, would they, mero motu, obtain a monopoly in | capital ; while of 55,7051. spent on bridge repairs 


the expression ‘‘ Sheffield scissors ?” 


Mr. Justice Byrne met this argument by stating 


that the word ‘‘ Worcester” had obtained a special 


|and renewals, 45,6261. has been charged to working 


expenses, leaving a balance of 10,0791. debited to 
capital. But 176,339/. has been charged to capital 


meaning, both as applied to modern china and also and expended on improvements to station build- 
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ings, sidings, water services, safety and inter- 
locking appliances, signals, stock-yards, approaches, 
crossings, telephone and telegraph facilities, re- 
spacing sleepers, relaying lines, and improving 
wharves. It will be realised that many of these 
improvements cannot be regarded strictly as likely 
to increase the revenue, especially in the absence 
of competition, so that it seems doubtful whether 
the whole of the sum should have been added to 
the capital expenditure. In addition, the capital 
account has been expanded by the addition of 
rolling-stock, &c., to the amount of 601,650I. 
This includes 59 locomotives, 104 carriages, and a 
large number of wagons, &c. ; but here, again, it 
seems doubtful financing to add to capital the cost 
of cushioning second-class cars, fitting Westing- 
house brakes, and re-arranging the car-lighting 
system—items included in the 601,6501. Thus there 
has been added to capital something like 780,000/., 
without any addition to the mileage, although with 
a very material increase of the rolling stock and 
improvements to the station buildings. 

The work to which we have referred clearly 
establishes the progressive character of the manage- 
ment, and indicates the realisation of the aim to 
secure immunity from accidents as far as human 
foresight and effective means can do. The West- 
inghouse brakes, interlocking gear on the principal 
lines, electric train-tablet system for working single 
lines of railways, are amongst the improvements in 
course of completion. 

The volume of traffic during the past year has 
been greater than in any previous year, the gross 
receipts showing an increase of 147,3501., while the 
net profits are 22,9611. higher. This latter, of 
course, would have been greater but for the large 
concessions made in passenger fares and freight, 
and the additional facilities provided in the way of 
train service. The permanent additions made to 
the time-tables during the year amounted to 161,079 
train-miles, at a cost of 40,6291.; while, at the 
same time, the policy adopted last year of sepa- 
rating goods and passenger service has been ex- 
tended, and the passenger trains have on the more 
important lines been considerably accelerated. The 
total train-mileage has thus been increased 9.64 per 
cent., and the locomotive mileage by 11.93 per 
cent., while the average haul has been very con- 
siderably increased in weight. The new locomo- 
tives, especially those for goods traflic, have a 
higher tractive power than those formerly used. 
But the only indication of this result is the fact 
that while the number of locomotives has increased 
by 20 per cent., the available tractive power has 
gone up 38 per cent. It seems in a measure sur- 
prising that the New Zealand Government Railway 
authorities should not, in their returns, give the 
ton-mileage as well as the passenger mileage, as 
such data would be of very great interest, espe- 
cially as the returns include details of the mileage 
and cost of running engines of all the types 
adopted. A comparison of mere engine-mileage, 
however, is illusory, as the load forms a very im- 
portant element; and it would have been interest- 
ing to have had the cost per engine ton-mile added 
to the records given in the report, which, as they 
stand, are of comparatively little value for purposes 
of actual deduction. 

The railway returns certainly indicate a gratify- 
ing development of the resources of the country, 
and especially of the interior. The total revenue 
of 1,874,586. is the highest ever reached, and the 
addition in ten years is over 750,000/. The pas- 
senger traftie accounts for quite a third of the total 
revenue, and as regards commercial development it 
is important to note that the volume of traffic has 
been at a greater ratio than the growth in earnings, 
rates having been on the downward grade. In ten 
years the tonnage of minerals dealt with has in- 
creased from 873,899 tons to 1,443,792 tons; the 
quantity of grain has almost doubled—from 442,000 
tons to 813,345 tons; timber, another of the im- 
portant exports of New Zealand, has gone up 
steadily from 170,000 to over 427,000 tons, the 
increase of the past year being very large—47,000 
tons. Wool has fluctuated more, owing, no doubt, 
to the variations in weather conditions, but the 
total has now reached over 100,000 tons, whereas 
ten years ago it averaged about 85,000 tons. As 
to live stock, which is shipped in steamers with 
refrigerating chambers, development has continued 
very steadily ; ten years ago the number of sheep 
passing over the railway had just reached the 
million, and now by steady stages it has gone up 
to 2,724,860; while as regards cattle, the number 


| has more than doubled in six years, the total now 
being 83,458. 

Although there has been heavier trains, the 
average revenue per train-mile has slightly de- 
creased, having been for the past year 88.75d., as 
compared with from 89.75d. to 93d. in the preced- 
ing five years. The expenditure per train-mile has 
been also on the increase over a period of years, 
and the ratio of expenditure to revenue was last 
year higher than for something like fifteen years, 
being 66.80 per cent. This increase was partly 
accounted for by increased expenditure on the 
maintenance of way, which for two years has 
averaged 1961. per mile open. The locomotive 
expenses per train-mile have lately gone up by 
nearly 3d. to 16.64d. per train-mile, in part due to 
reconstructions undertaken at the railway works of 
the State, but only two new locomotives were built 
at those works, the remainder being imported from 
America and Great Britain. The net earnings per 
train-mile were thus. 29.43d., as compared with 
31.17d. in the previous year, while the amount per 
average mile opened was 2801., as compared with 
2751. in the previous year. The length of railway 
now opened for traffic is 2235 miles, and the capital 
cost works out to 81591. per mile. 








THE BRITISH ELECTRIC CAR 
COMPANY. 

Tue works of the British Electric Car Company, 
Limited, which are situated at Trafford Park, 
Manchester, have been established for the manu- 
facture of electric tramway cars, and trucks and 
carriages for electric railways. These works were 
set up in 1901, at the end of which year operations 
were commenced. The company purchased 12 acres 
of land close to the Manchester Ship Canal, so that 
water communication is obtained. Theré are also 
sidings in conjunction with the Trafford Park rail- 
ways, which give direct connection with the London 
and North-Western Railway, the Lancashire and 
Yorkshire Railway, the Great Central, the Mid- 
land and Great Northern Railways, and the 
Cheshire lines ; in fact, all the railways converging 
at Manchester are thus accessible, as well as the 
basins of the Manchester Ship Canal. 

The works consist chiefly of four large shops, all 
on the ground floor. They are equipped with the 
necessary plant and appliances needed for the 
complete manufacture of cars, trucks, and railway 
carriages. The principal departments are the 
frame-shop, the main body-building shop, and the 
paint-shop ; these are parallel to each other, and are 
each 250 ft. long. The frame-shop is 40 ft. wide, the 
main body-building shop 80 ft. wide, and the paint- 
shop 40 ft. wide. Another building, 265 ft. by 40 ft., 
contains the timber mill and the machine-shop 
for metal-working. In addition to these depart- 
ments, there is a smithy and a timber store; the 
latter, of spacious design, is specially for storing and 
seasoning timber. The buildings have been specially 
designed for the purpose of car construction, parti- 
cular attention being paid to the question of accessi- 
bility, and moving the large and somewhat cumber- 
some objects manufactured. The outer walls are of 
brick, the roof being of steel, covered with slate 
and glass, so that good light is obtained. There is 
a steam system of heating, and the flooring is of a 
substantial character, being laid on creosoted 
timbers. The offices and drawing-oflice are in a 
separate building at the end of the metal-working 
shop. 

In order to facilitate construction, the cars are 
placed crosswise in all the buildings, throughout 
the process of construction and painting. The 
three chief shops are situated 50 ft. apart, there 
being, therefore, two ways between the three 
buildings. In these passages lines are laid down 
parallel to the buildings, and on these lines are 
two electric traversers, having platforms on the 
level of the floor of the shops. In this way any 
one car can be taken from its position and placed 
in another position in any of the shops without 
interfering in any way with its neighbours, and, of 
course, it can be removed for shipment at once at 
any time ; in order tu carry out this plan the sides 
of the shops are composed of a number of large 
doors. The general arrangement effects a great 
economy in space, and is of immense convenience 
as compared to the usual system of building cars 
longitudinally, or in line along the length of the 
shops. In such cases several cars may have to be 
removed to allow one to be taken away. 





Five lines of railroad sidings run across the ends 


of the shops, being therefore at right angles to the 
traverser tracks. The latter are arranged to cross 
the first line of sidings, and can thus bring the 
car to be loaded above that line of rails. Fig. 1, 
on page 240, illustrates the sidings, and shows 
three cars loaded on to special railway trucks 
for transportation. The second track carries a 
double-jib traveller crane, which is electrically 
operated, there being a collector wire for supply- 
ing current. The jibs of this crane overhang the 
centre of the first line of rail, and the car, havin 

been slung up by suitable gearing, is lifted clear of 
the traverser. The latter is then withdrawn, and 
the railway trucks are shunted under the suspended 
car, which can thus be loaded straight on to the 
truck and despatched to its destination. The 
whole arrangement for handling the cars is of 
interest, as it has been well thought out, and is 
superior, at any rate, to many of the arrangements 
in older works. It is possible to take a car from 
any position in the works and load it on to the 
railway truck in less than 15 minutes. 

The factory is equipped with a large number of 
machine-tools, both for wood and metal-working ; 
these are all electrically driven. There are the 
usual machine-.tools, such as lathes, milling 
machines, &c., which need not be described. 
Amongst some of the special tools may be noticed 
a large double-ended lathe for turning car-axles. 
There is a special key-seater, and a pneumatic 
press for putting wheels on axles. In the smithy 
there are power-hammers, and an American machine 
known by the ae name of ‘ Bulldozer ;” 
this is a powerful tool for forging heavy axles, 
truck crossbars, &c., which it will do at one press. 
The smith’s shop is well arranged, it being light and 
airy, and provided with special arrangements for 
carrying off smoke ; there is a corduit for distri- 
buting blast to the hearths, the air being supplied 
by an electrically-driven fan. 

A notable feature of this company’s operations is 
the special arrangements made for procuring 
American timber, for which purpose there is a 
branch establishment in New York. The agent 
there selects the timber required : oak, ash, pine, 
and other American timbers, such as are used in 
car construction. This affords a supply of uniformly 
well-seasoned American stocks, as pa & that timber 
is sent over which is suitable for the work, it being 
inspected and approved before being shipped. We 
are informed that this branch of the organisation 
has resulted in very considerable saving to the com- 
pany, as delay might often occur in the execution of 
work owing to timber being found to be unsuitable 
when it comes to be worked, possibly owing to 
want of seasoning or to other causes. 

It is evidence of the large development of electric 
traction in this country that these works have been 
busy ever since they started, and, indeed, have 
already been enlarged, whilst further considerable 
extensions are in immediate prospect, plans for 
which we had an opportunity of seeing on the 
occasion of our visit to the works. During the 
time of the company’s existence there have been 
turned out cars of many types, varying from small 
single trucks for surface tramway cars up to the heavy 
rolling stock of the London underground railways. 
At the time of our visit the company had supplied, 
and had under construction, cars aud trucks for the 
following tramways :—Huddersfield Corporation, 
London United, Newcastle Corporation, the Dublin 
United, Aberdeen Corporation, South Lancashire, 
Hamilton, Motherwell, Wishaw, and the Salford 
Corporation. In addition to these, carriages for 
light railways had been made; amongst others, 
those of the Isle of Thanet Company and the Ports- 
down and Horn Deane Company. For foreign 
work, cars have been constructed for the Alexandria- 
Ramleh Railway, and the Bendigo Tramways in 
Australia. The first tramcars sent to Egypt from 
England were made at these works, all others for 
that country having previously been supplied from 
the Continent or from America. Itis worth notice 
that we in England formerly bought cars from 
America, but the Trafford Works are now supplying 
them abroad, in competition with American and 
Continental makers. 

A typical car made by the company is designed 
to carry 54 to 56 passengers; the body is 
16 ft. long. It is mounted on the standard truck 
of the company, the design of which is clearly 
shown in Fig. 2, page 240. The truck is de- 
signed on the lines of standard railway practice. 
In place of heavy castings and forged side 





members, it has rolled angles of fixed section. 
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THE WORKS OF THE BRITISH ELECTRIC CAR CO., TRAFFORD PARK, MANCHESTER. 


(For Description, see Page 239.) 








noon Prires keccraic Seaver uit 
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Fic. 2. Tue British Erectric Car Company’s STANDARD TRUCK. 
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THE BRITISH ELECTRIC CAR COMPANY. 





aE 





Saree 





te 
= 


SAT 
= a | 





“ 


The car body is supported on a chord above the 
truck frame ; this chord is connected to the primary 
springs of plungers passing through the horizontal 
member of the angle-bar which forms the side 
frame. The primary spring system consists of two 
semi-elliptic and four coil springs on each side ; 
the secondary spring system consists of four coil 
springs on each side of the car, one being on 
each side of each journal-box, as shown. These 
secondary springs on each journal-box are con- 
nected across the top by an equaliser bar. The 
various parts of the truck being constructed on 
standard principles enables all members to be 
made in a systematic manner, which ensures 
accuracy and excellence of work. The brackets 
and other parts are drop-forged, whilst machine- 
tools specially designed for the particular parts on 
which they have to operate enable the work to be 
done both expeditiously and accurately. 

A special type of electric car built at these 
works is shown in Fig. 3. It is a double-bogie 
trailer for the City and South London Railway, 
and has no motor. The length is 26 ft. over the 
body, which is of teak ; the underframe is of steel. 
It will be seen that the platform at each end is on 
the truck, and not attached to the body. The 
object of this is to allow the platforms to swivel, 
so that they do not project over the rails in going 
round curves, and in this way the available length 
of the carriage is increased. These cars are fitted 
with Westinghouse brakes. 

We illustrate in Fig. 4 one of the United 
Electric Tramways Company’s cars running be- 
tween Hammersmith and Twickenham. These are 
fine vehicles, and very handsomely finished, no ex- 
pense having been spared by the company in 
equipping their stock ; the length over all is 33 ft., 
and they will carry 70 passengers. 

An important branch of the works is devoted to 
the supply of all accessories needed in operating 
electric cars, such as destination indicators, spare 
parts, &c., which are required for replacing, due 
to wear and tear of running gear. 


As the construction of these electric cars is | 
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comparatively a new industry, we add to this 
description a specification of the British Electric 
Car Company’s standard truck, which is illustrated 
in Fig. 2. 

In conclusion, we have to thank Mr. A. K. Baylor, 
the General Manager of the Company, for the 
details and information we are now enabled to put 
before our readers. 


The following is the company’s specification for 
their standard 60-ft. truck, 6-ft. wheel base, the 
rail gauge being either 5 ft. 6 in., 4 ft., or 
4 ft. 84 in. :-— 


Dimensions. 


Ft. In. 
Wheel gauge at gauge point, or to suit 
rail and curves. ... ah es cae 8} 
Wheel base... as ea na fy 6 0 
Spring base a cs tes ca oe ae 
Extreme length of om 5 plate: a OS af 
Width over top cho ss i 24 ee 
Length of axles ... si abs = 6 5 
Height from top of rail to top of top 
late with weight of empty body 
by 30 in. diameter wheels... ea ae re 


The trucks can also be supplied to suit 5 ft. 6 in., 
6 ft. 6 in., or other wheel base as required. 

Wheels and Axles.—Wheels and axles will be made to 
suit the section and gauge of the rail, of best quality chilled 
cast-iron, the chill to be not less than § in., or more than 
Zin. The wheels will be concentric with the axles. Steel- 
tyred wheels will be provided if required ; also special 
wrought-iron centres. . Diameter of the wheel, 30 in. or 
30} in., unless otherwise specified. The axles will be of 
open-hearth steel, having an ultimate strength of 33 to 
35 tons tensile, with an elongation of 18 per cent. to 
20 per cent. pas med on 2-in. test-pieces. The axles 
will be made subject to a test for a falling weight of 
2000 Ib., or 1 ton falling freely through 20 ft. and 15 ft. 
respectively, for 4-in. and 3}-in. axles. Axles receive five 
blows—turned over each time before receiving blow. 
Bearings 3 ft. 6in. apart. The wheels will be pressed on 
by an hydraulic press, at a pressure of not less than 
25 tons, or greater than 30 tons. 

Truck Frame.—This consists of two side-bars of angle 
steel running the whole length of one piece. ‘wo 
diagonal cross-bars on each of the motors are suspended, 
and two end cross-bars which carry the brake hangers. 
The side frames are carefully drilled and rhymered, and 


|horn riveted on to them with reinforced steel angles 
| for wearing surfaces. The material used tohavea tensile 
| strength of 28 to 32 tons, with elongation of 20 per cent. 
| in 8 in. 

Azle-Boxes,—The truck is supported on the journals of 
the axles by four axle-boxes, with suitable be The 
axle-boxes to be made of best grey iron, with a capacity 
of 1 quart. ; Nd 

Automatic Lubrication.—An automatic lubricating pad 
will be inserted in the wheel, and will embrace a segment 
of the underside of journal. ; i 

Journal Brasses.-—Journal brasses will be provided of 
bronze, or a special anti-friction metal, in such proportion 
as may be required by the weight to be carried. The 
bearings are bored and highly finished, and well fitted to 
the journals. : ; 

End Cross-Bars.—The end cross-bar of angle-iron, 3 in. 
by 3 in. by 4 in., suitably arranged to carry the spring: 
steel block hangers. 

Azle-Box Spiral Springs.—These are suspended from an 
queen lever, which rests on the top of the axle-box. 
The weight of the truck frame is transferred to this 
through steel angle-plates securely riveted on frame. 

Top Chord.—The top chord will be in one piece of steel, 
8 in. thick by 3in. wide. To this top chord are fastened 
the spring B ungers. ; 

Spring Plungers.—These consist of machinery steel, 
1} in. in diameter, having end shouldered down to a 1-in. 
shank. The shoulder rests on cupped washer plates to 
keep the spring in position ; the lower shank end passes 
through the lower washers and through the angle bracket. 
The lower end of the outer set of springs have up-thrust 
or back-lash springs to prevent oscillation. 

Springs.—The truck has two separate sets of springs, 
eight axle-box cushion springs, and the primary, or car- 
carrying, springs. The axle-box cushion springs are 4} in. 
in diameter, and of suitable section to safely carry the 
load to absorb the shock of the road. The axle-box springs 
are suspended from an equaliser on either side of the 
axle-boxes. The primary, or car-carrying, springs consist 
of eight helical coil-springs of round section, and four 
laminated end bearing-springs. 

Brakes.—The brake system is of the link suspension 
type, with spring steel hanging links or block hangers, so 
arranged that gravity will tend to keep blocks away from 
the wheels when not in use; this is assisted also by the 
springs. Corning brake shoes are supplied with the 
truck. The main body of this shoe is of tough hard iron, 
cast about a soft grey-iron core ; the body of the shoe has 
a chilled face. The life of a corning shoe is from four to 
10 times that of a cast-iron shoe, according to the hardness 
of the cast-iron. 








THE HOTCHKISS ORDNANCE 
COMPANY, LIMITED. 

On a number of previous occasions we have de- 
scribed and illustrated in much detail the various 
types of ordnance manufactured .by the Hotchkiss 
Company at their St. Denis works, near Paris. 
These works were established as_long ago as 1875, 
chiefly for the production of the Hotchkiss revolv- 
ing gun, an American quick-firing weapon that met 
with much favour at the French Admiralty. 

Of late years considerable changes have been 
made in the company and its works at St. Denis. 
Many of the original Hotchkiss designs have 
become obsolete, and the patents have expired ; 
the management has changed, and the equipment 
of the factory—up-to-date twenty-five years ago— 
has been exchanged for modern machinery. 

It might therefore be said that the original 
output of ordnance of the St. Denis factory, of 
which our readers have been made so long 
acquainted through our columns, has to a great 
extent disappeared, and has been replaced by other 
types, which we shall proceed to describe. Before 
doing so, however, we may add here a few words 
upon the present organisation of the company. The 
Hotchkiss Ordnance Company, Limited, with its 
offices at 25, Victoria-street, London, 8.W., has 
Mr. Charles F. Parsons as its chairman and 
managing director. The French company, which 
is associated with the English company under the 
name of La Société Anonyme des anciens établisse- 
ments, Hotchkiss et Cie., with offices at 21, Rue 
Royale, Paris, and its works at St. Denis, has for 
its managing directors Messrs. Theodor C. Favarger, 
Alfred C. Koerner, and Laurence V. Benét. The 
technical work of the company is under the control 
of Mr. L. V. Benét, weil known in the United 
States as an artillery expert, and the chief credit 
of the new designs we shall illustrate is due to 
him and the staff under him. 

The policy of the present organisation has been 
to improve as far as possible the quick-firing guns 
which the original Hotchkiss Company was created 
to manufacture, by the application of automatic 
and semi-automatic systems, and to design and 
construct new and more powerful types of ord- 
nance. 

The special types of guns which we propose to 








describe, and which, with the exception of the 
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automatic machine gun (rifle calibre), have all been 
produced within the last two or three years, are as 
follows :— 
Automatic machine-gun (rifle calibre). 
(.472-in. high-power automatic machine-gun. 
1-pounder 37-millimetre automatic gun for field and 
naval service. 
3-pounder 47-millimetre high-power automatic gun for 
naval service. 
1-pounder 37-millimetre semi-automatic gun for field 
and naval service. 
3-pounder 47-millimetre semi-automatic gun for field 
and naval service. 
6-pounder 57-millimetre semi-automatic gun for naval 
service, 
9-pounder 65-millimetre semi-automatic gun for naval 
service, 
14-pounder 76-millimetre semi-automatic gun for naval 
service, 
9-pounder 65-millimetre semi-automatic field gun. 
The automatic machine-gun (rifle calibre), an early 
form of which has been previously described in these 
columns, has been much modified and improved, 
and we shall illustrate the latest model of this gun 
which the company are now manufacturing. We 
shall also give short descriptions of some of the 
principal quick-firing guns still manufactured at the 
St. Denis Works. 


Tue Horcukiss AutomMATIC MacHINE-GUN 
(RirLE CALiBRe). 


This gun has been developed from a very primi- 
tive type invented by Baron Odkolek, and usually 
referred to as the Odkolek gun, The original de- 
sign contained the germs of the existing type, but 
it was complicated and impracticable. In its evolved 
form it is illustrated by Figs. 1 to 8, page 244, which 
show the 1903 model. The process of develop- 
ment has resulted in a gun of such a distinct type 
that its relation to the original model can hardly 
be recognised. The gun as now produced com- 
bines a high efficiency with the utmost simplicity 
attainable in a gun of this type. As will be seen 
from the illustrations, there are only twenty-nine 
parts in all, including the barrel and shoulder-piece 
(see Fig. 9, page 248). These are so designed that 
the gun can be stripped and reassembled by hand, 
when required, without the use of a single tool. 
This is an enormous advantage, especially in 
view of the difficulty of replacing and repairing the 
parts of such guns upon active service, and in 
countries where repairing-shops and skilled labour 
are not available. When it is remembered that 
other machine-guns now in use by various Govern- 
ments have upwards of 130 working parts, it will 
be obvious that in fulfilling the requisite conditions 
of fire with a gun of this simple construction, the 
Hotchkiss Company must be credited with a very 
detinite advance. 

The qualities essential to an efticient machine- 
gun may be stated as follows :— 

i. Certainty of operation. 

2. Simplicity ; that is to say, it should be capable 
of being dismounted, assembled, and cared for by 
a soldier of average intelligence, and without the 
use of tools. 

3. The feed should be independent of gravity, and 
should operate at any angle of elevation or depres- 
sion. 

4. The mechanism should be actuated by the 
force developed by the propelling charge, thus ob- 
viating accident or derangement through hang- 
fires. 

5. The mechanism should be rectilinear, in order 
that its action should not impair the accuracy of 
fire, and should operate independently of a water- 
jacket, or other artificial cooling device. 

6. The cartridges should not be brought in con- 
tact with any heated portion of the gun until the 
instant of discharge. 

7. The gun and equipment should be sufficiently 
light for portage over considerable distances. 

8. The ammunition should be carnied in compact 
form, and fed from the original packages, and the 
amount expended should be readily controllable. 

9. The certainty of operation should be inde- 
pendent of rain, dust, or rust, and all parts of the 
gun should be interchangeable, so that any damaged 
part may be instantly replaced. 

The Hotchkiss automatic machine-gun fulfils all 
of the above requirements, and it may be arranged 
to use any model of small-arm ammunition. Slow 
tire may be delivered at any rate up to about 100 
rounds per minute, and rapid fire up to from 500 
to 600 rounds per minute. The weight of the gun 
is 24 kilogrammes (53 Ib.). 

The operation of the gun, of course, depends 





upon the utilisation of a portion of the powder 
gas, by means of which, after the first cartridge 
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hinged a steel tongue, by means of which the belt 
is started into the feed-block. As in the case of the 


has been fired by hand, the various operations of | feed-strip, the cartridges are packed close together, 
the breech action, feeding mechanism, firing, and | the belt for 250 rounds having a length of 12 ft., 
extraction of empty cartridge-cases, are performed | and weighing only 3.3 1b. Being wholly metallic, 


automatically, but under complete control of the 
gunner. 

The gun consists of a single barrel, screwed into 
the front of the receiver, which contains the opera- 
ting mechanism ; below and parallel to it is secured 
a hollow cylinder, which is in communication with 
the bore through a port drilled through the barrel. 
Contained in this cylinder is a piston, on which are 
formed suitable cams for operating the breech-block, 
the firing and the feed, mechanism. On discharge, 
as soon as the bullet has passed the port connect- 
ing the bore and the cylinder, the powder gas enters 
a chamber in the front end of the cylinder and 
throws the piston to the rear, where it is held by 
a sear. On releasing the sear, by pressing the 
trigger, the piston is thrown forward to its initial 
position by the main spring. It is obvious that if 
the sear is held out of engagement by pressing the 
trigger, and the supply of cartridges be kept up, 
the piston will have a constant reciprocating motion. 
The piston engages with the breech-block, and by 
its motion opens the breech, pushes the cartridge 
into the chamber, closes the breech, and fires. On 
opening the breech it extracts the fired cartridge- 
case, and brings a fresh cartridge to the loading 
position ; performing, in other words, the functions 
of a soldier’s hand when operating a straight-pull 
rifle. 

The cartridges are carried in flat brass strips, 
each containing 30 rounds. Each feed -strip is 
packed in an ordinary pasteboard box, from which 
it is fed directly through the gun. 

The feed mechanism comprises a feed-wheel, which 
engages in cams cut in the piston, and registers 
with openings formed in the feed-strip. Each 
backward and forward motion of the piston brings 
a fresh cartridge in line with the chamber, ready 
to be pushed home by the breech-block, and fired. 

The gun is fitted with a shoulder-piece, and with 
a pistol-grip and trigger for controlling the fire. 
Aiming and firing are therefore carried out, as in 
all Hotchkiss guns, with the same facility as when 
firing a rifle from a rest. 

Two men are required to work the gun—one to 
load and the other to fire; but a single man can 
work it in case of necessity. 

The distinct and important characteristics of the 
system are as follows :— 

The gun, as stated above, consists of 29 parts 
(exclusive of sights), but including barrel, shoulder- 
piece, &c. There are no screws or small pins, 
and only four springs in all, of which but one—the 
mainspring—is essential to the working of the gun. 
All parts of the mechanism are so designed that it 
is impossible to assemble them incorrectly. The 
feed mechanism is positive, and independent of 
gravity. The cartridges are preferably carried in 
feed-strips of elastic brass, on which three rows of 
clips are formed, which embrace and hold the cart- 
ridges at the neck, the middle of the body, and 
the head. The cartridges are packed closely 
together, a feed-strip holding thirty rounds being 
only about 15 in. in length. Packed in this 
manner, they stow very compactly in the ammu- 
nition-boxes, and are thoroughly protected against 
jolting or accidental damage. The feed mecha- 
nism is so devised; that it withdraws the feed- 
strip from the packing-box, brings the cartridges 
one by one, by positive motion, in line with the 
chamber, and ejects the empty strip. The feed 
works equally well at any angle of elevation or 
depression. 

he system of loading with feed-strips gives the 
officer better control over the rate of fire and ex- 
penditure of ammunition than is possible with 
a belt feed. The feed-strips, being made of 
metal, are not affected by rain or damp, and may 
therefore be stored for any length of time without 
deterioration. Whilst the feed-strip affords the 
preferable method of feeding the gun under the 
more usual conditions of service, there are, however, 
certain confined positions where space is lacking for 
two men to work the gun. For such cases feed-belts 
are provided which hold 250 rounds, as shown in 
Fig. 10, page 248 ; these may be used interchangeably 
with the feed-strips. The feed-belts consist of a series 
of steel cartridge-holders, which are hinged together, 
forming a continuous chain. Each holder has four 
clips which embrace the cartridge at the neck and 
near the base. To the first cartridge-holder is 


’ 





the belt is not affected by ojl, water, or tempera- 
ture, and may be used repeatedly without reform- 
ing. The loaded belts apg ,agrried coiled in light 
oak chests, from which t, e fed directly to the 
gun. ey 

The safety of the gun against accident is assured 
by the following features :— 

1. No accident can be caused by a_hang-fire 
cartridge, as the mechanism being actuated by the 
gas pressure, the breech remains closed and locked 
until the shot is fired. 

2. The breech cannot open until the bullet has 
left the muzzle, because the locking-dog and breech- 
block are operated by the piston alone, and this 
latter only begins its backward movement when the 
bullet has passed the port, and admitted gas to the 
cylinder. 

3. The cartridges are pushed into the chamber 
and fired simultaneously by the action of the 
breech-block and firing-pin, and are held in the 
feep-strip away from any heated part of the gun 
until the instant of firing. This avoids all danger 
of excessive pressure due to heated cartridges. 

4. Each barrel, and the entire mechanism, is 
proved with a pressure of 5000 atmospheres, 
whilst the highest pressure developed by small- 
arms ammunition rarely exceeds 3000 atiro- 
spheres. 

All the moving parts of the mechanism are 
independent of the barrel, which is fixed to the 
receiver, and they remain cool after prolonged 
firing. A special and distinctive provision against 
overheating the barrel is made, without employing 
a water-jacket, by an arrangement termed a 
*‘yadiator,” shrunk on the barrel, over and in front 
of the chamber, which presents a greatly-increased 
surface for radiation. Experience shows that th's 
device is attended with a large measure of success, 
the temperature of the barrel not exceeding a 
maximum of 400 deg. Cent. after any number of 
rounds fired in rapid succession. As shown by 
experiment, under prolonged firing the action of 
the mechanism has in no case been interfered with 
by the heating of the barrel. 

The mechanism being rectilinear in its motion, 
and symmetrically disposed with reference to the 
trunnions, these take up the recoil and vibration, 
and the aim is not deranged by firing. The gun is 
trained from the shoulder like a rifle, and fired at 
the instant of aiming by pressing the trigger. The 
loss of velocity of bullet due to tapping the barrel 
near the muzzle is insignificant, and the experiment: 
has shown that this does not exceed j}oth part of 
the initial velocity. 

The action of the mechanism is as follows :— 

The gun is cocked for the first shot by drawing 
the piston to the rear by means of the cocking- 
handle. This compresses the main spring. Mean- 
while the locking-dog has been lifted by the un- 
locking-cam formed on the body of the piston, and 
the breech-block withdrawn, the trigger engages 
with the sear, and, the piston being held in its 
backward position, the gun. is ready for loading. 
The gun is loaded by pushing a feed-strip or belt 
into the feed-block. The openings in the strip 
engage with the teeth of the feed-wheel, which is 
now secured by the pawl engaging with the ratchet, 
and thus the first cartridge is held in position pre- 
paratory to the operation which brings it in line 
with the chamber and frees it from the strip. . The 
stop which arrests the piston at the end of its 
backward motion is pressed down by the feed-strip, 
and so thrown out of action. On pressing the 
trigger the piston is released, and under the action 
of the main spring is propelled forward, carrying 
with it the Rosie sad ; this, in moving forward, 
pushes a cartridge out of the feed-strip into the 
chamber. When the cartridge is home, the locking- 
cam on the piston body brings the locking-dog of 
the breech-block to bear against the recoil-blocks in 
the receiver. The breech now being closed and 
locked, the firing-pin is driven against the primer 
by the tang on the piston, and the cartridge is 
fired. After the bullet has moved forward and 
passed the port connecting the bore with the cylin- 
der, the powder-gas drives the piston to the rear, 
withdrawing the breech-block with its extractor, 
and ejecting the cartridge-case. The piston is now 
held by the trigger, the main spring is compressed, 
and the gun is ready for the next shot. The teeth 
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of the feed-whcel being engaged in the feed-cams 
cut in the piston stem, ,each backward motion of 
the piston turns it one tooth, and draws the feed- 
strip forward, bringing another cartridge to the 
loading position. If the trigger be held back, the 
piston is free to move forward again under the 
action of the main spring, and the fire will be kept 
up continuously and automatically until the supply 
of cartridges in the strip is exhausted. The feed- 
strip having been exhausted, falls to the ground, 
and the stop, being no longer held down, rises, and 
holds the piston in its backward position, indepen- 
dently of the trigger, and the piston is ready to 
move forward, when the stop is again pressed down 
by a fresh feed-strip. In case of a missfire, the gun 
may be re-cocked by pulling back the cocking- 
handle; the defective cartridge is ejected by this 
motion, and the firing may be continued. If it be 
required to withdraw a partially-expended feed- 
strip, the pawl is released from the ratchet of the 
feed-wheel by pulling the cocking-handle to the 
rear ; the feed-wheel is then free to turn backwards, 
and the strip may be withdrawn. If it be required 
to lock the gun, the safety-lock must be given half a 
turn from ‘‘fire” to the ‘‘safety” position ; the 
piston being secured by the eccentric cam of the 
lock, either when the breech is open or closed. The 
action of the mechanism depends in great measure 
on the pressure of the powder gas in the cylinder. 
The pressure may be increased by screwing in the 
regulator, or decreased by unscrewing the same. 
This varies the capacity of the cylinder chamber, 
and consequently the pressure. 

The action of the mechanism can be better fol- 
lowed by reference to the detailed drawings of 
the gun, shown in Figs. 1 to 8, page 244, the 
references to the various parts being given. 

For land service the gun is generally used with a 
field tripod, as shown in Fig. 10, page 248. This 
tripod consists of a socket, pivot, two legs, and a trail, 
the latter carrying a seat for the gunner. The gun 
forms, with the pivot and socket, a universal joint, 
and may be laid in any direction and elevation by 
means of the shoulder-piece. The tripod can be 
converted into a litter by swinging the legs upwards, 
and in this form the gun may be transported by 
hand over considerable distances. An essential 
feature consists of an arrangement by which the 
pivot is vertical, whether the tripod be used as a 
litter or in the upright position. Hence, equal 
accuracy of fire is obtainable whether the gunner 
be seated on the tripod or lying prone beside it. 

The tripod is fitted with an oscillator, which may 
be thrown in or out of gear, admitting a lateral 
movement up to 5 deg., and with an elevating 
device by which the gun may be secured at any 
angle of elevation. 

A travelling carriage for the gun has been 
designed to meet the requirements of service with 
cavalry or infantry, and to be moved at all gaits 
over any kind of ground. Fitted with a guide-bar 
and drag-ropes, instead of a pole, it may be used 
as a naval landing carriage. A feature of the car- 
riage is the arrangement by which the upper part 
of the gun-carriage forms a complete tripod, on 
which the gun may be transported by hand, and 
fired independently of the wheels. 

When it is desired to remove the tripod from the 
carriage, the strap securing the trail, and that 
securing the legs, are loosened ; the legs are swung 
to the front, the trail of the tripod is turned about 
60 deg. to the left, and the whole lifted off the 
lower carriage. Gun and tripod may now be trans- 
ported as a litter, or the legs may be swung to 
their downward position, when the gun is ready for 
firing. 

The limber comprises a light under-body, to 
which are secured the axle, pintle-hook, and pole. 
The chest is wholly metallic, and is fitted to receive 
13 ammunition boxes and the accessory chest ; 
5900 rounds of ammunition on feed-strips are 
carried, besides a full complement of spare parts. 
To the limber are secured entrenching tools and a 
waterproof. 

Fig. 11, page 248, show a galloping equipment 
Which has been specially provided for this gun for 
accompanying cavalry or mounted infantry in the 
field. The design of this equipment is mainly due to 
Major Carthew Yorstoun (Poona Horse), with some 
modifications in the disposition of the ammunition- 
boxes made by the company. The equipment is 
exceedingly light and compact, and well within 
the necessary limits and weight. 

The gun, tripod, and accessories are carried on 


containing 240 rounds each, or 1680 rounds in all, 
upon each of the ammunition horses. 
The details and weights of the equipment are as 
follow :— 
Gun Horse. 





Lb. Oz. 
Harness complete ~ ore 
Panels... es ee a we ass aa 
Saddle-frame .. oe ots Bei ce a ee 
Gun-hanger ... 4 aos “es eee 1 int 
Tripod-hanger dee oF Mer «0, eee 
Accessory box (filled) <n sit Je eG 
ripod... Fi a a 8 ae, Sor 8 
Gun-pouch. ... se ed a a ane 
203 «4 
Ammunition Horse. 
Lb. Oz. 
Harness, ashstick, and waterproof a 
Panels... a ae Pe oe os a 
Saddle-frame... a ~ pee a aged 
Seven light metal boxes filled (eight 
strips each = 240 rounds, in all 1680 
rounds)... Kee iss ye ... 169 4 
Ammunition hangers ie ae sca 8 
242 2 


Additional carriages for the gun comprise the 
naval tripod mounting for general service on board 
ship, boats, &c.; the naval mounting shown in 
Fig. 13, page 245 ; masthead mounting ; and parapet 
mounting ; which it is not necessary to describe here 
in detail. 

The naval landing carriage is arranged with a shield 
to afford complete protection for the gunner, to carry 
a moderate supply of ammunition (900 rounds), and 
to be readily dismountable for stowage in boats. 

The protection consists of a folding bullet-proof 
shield, to the lower section of which are secured the 
axle, the socket carrying the Y pivot, and the attach- 
ments for the trail, and the ammunition chest. The 
trail, consisting of a light steel tube, is fitted with 
seats for the gunner and loader, and with the usual 
trail eye-piece. The carriage is provided with an 
elevating and training device, and with an oscillator 
admitting a lateral movement up to 5 deg. The 
elevating arrangement can be thrown out of gear 
when it is desired to train and fire the gun from 
the shoulder. 

The limber consists of a light steel body, to which 
are secured the axle, pintle-hook, and draught-pole. 
It is provided with fittings for securing the limber- 
chest and accessory-box, and is supplied with light 
entrenching tools and drag-ropes. The limber- 
chest carries 2160 rounds of ammunition, with feed 
strips and boxes. 

The progress of this gun in the matter of its 
adoption by different governments has been re- 
markable. A few years ago it was practically un- 
known and unproved, whereas to-day it will be 
found in the service of many of the principal 
governments of the world, including those of 
France, Japan, Chili, Norway, Sweden, Portugal, 
Bolivia, Mexico, Holland, Belgium, &c. Consider- 
ing the short space of time that this gun has been 
in the field, this record is remarkable. In certain 
other countries the gun is now under trial, and 
likely to be shortly adopted ; in others it has proved 
itself equal in all respects, if not superior, to com- 
petitive types of machine-guns under the most 
exhaustive test conditions. 

Several of these guns were in use in the course 
of the late South African War. One of them 
accompanied the 16th Lancers throughout the war, 
and was in action upwards of thirty times, firing 
more than 15,000 rounds. It is important to note 
that the gun passed through this ordeal without 
accident or any call upon the reserve parts provided 
for emergencies. 

A good deal of interest has lately been centred in 
the possible adoption of armed automobiles for 
service in warfare. The view of the Hotchkiss 
Company is that an armoured car that could carry 
one or two machine-guns on revolving pedestal 
mountings would likely to be of considerable service 
under certain conditions. 

Such cars could rapidly transport machine-guns to 
any points required, in an emergency, but are 


armed with a Hotchkiss automatic machine-gun 
(rifle calibre), with the pedestal mounting above 
referred to. This gun can be trained in any direc- 
tion, and depressed or elevated as required. A 
spare gun is carried at the side of the car, and 
a tripod which can be used if required. Accom- 
modation for the necessary supply of ammuni- 
tion is provided, and spare parts and accessories 
accompany the gun. The gunner is protected 
by a bullet-proof shield attached to the mounting, 
and similar protection can be given if desired 
to the drivers of the car. The model shown 
is not considered in any way to have reached 
finality, but is simply illustrated as possessing the 
elements of a car which may subsequently develop 
into a practical arm. The car in question created 
considerable interest at the Automobile Exhibition 
lately held in Paris. 

During the course of the South African War, the 
attention of the Hotchkiss Ordnance Company was 
drawn to the fact that the range of the rifle calibre 
service machine-gun was very often found insufti- 
cient, and attention was consequently given to the 
problem of developing a machine-gun of higher 
power, suitable for accompanying mounted infantry 
or cavalry in the field, and which would have a 
considerably greater range than the service machine- 
gun. Experiments were consequently carried out, 
and the company have now produced and perfected 
a high-power machine-gun, 0.472 in. calibre, of 
much higher velocity and greater range ; this will 
be described and illustrated in the next article. 


(To be continued.) 








BOGIE THIRD - CLASS CARRIAGES FOR 
THE SOUTH-EASTERN AND CHATHAM 
RAILWAYS. 

ON our two-page plate we publish this week engrav- 
ings illustrating some fine bogie carriages recently 
built for the South-Eastern and Chatham Railways. 
In a future issue we shall publish further illus- 
trations, which, with those appearing in this number, 
will constitute almost a complete set of working 
drawings for the carriages in question. We shall 
reserve a (letailed description of them until the whole 
of the illustrations referred to are in the hands 
of our readers. 











_ Locomotives ON Rattways.—The number of locomo- 
tives on twenty-two of the principal railways of England, 
Wales, and Ireland at the close of 1902 compared as 
follows with the corresponding number of engines upon 
the same systems at the close of June, 1902: — 





Company. December 31, June 30 
1902. 1902. 
Belfast and Northern Counties 48 48 
Central London .. “< es 28 28 
City and South London 52 52 
Great Central .. ee + 937 919 
» Eastern... aa we 1,080 1,074 
» Northern .. oa re 1,279 1,279 
» Northern (Ireland) eS 151 151 
» Great Southern § and 
Western (Ireland) .. aa 267 267 
Great Western .. ~~ <a 2,107 2,080 
Lancashire and Yorkshire... 1,363 * 1,353 
Brighton .. “ve x at 535 542 
Tilbury .. A aa Pa 62 62 
North-Western .. as ae 2,530 2,515 
South-Western .. aa ad 734 734 
Metropolitan = ae Fe 89 89 
Metropolitan District .. a 54 54 
Midland .. Ba “: aN 2,782 2,767 
Midland Great Western (Ire- 
land) i aia is 131 130 
North-Eastern .. it ‘in 2,142 2,142 
North Staffordshire .. pe 163 163 
South-Eastern and Chatham .. 734 734 
Taff Vale .. “ ss = 198 198 
Total .. es 17,466 17,381 


The general conclusion which may be drawn from the 
above comparison is that boards of directors have been 
very chary of late in adding to locomotive stocks. It will 
be observed that 14 of the 22 companies made no addi- 
tions whatever to the number of engines owned by them. 
This observation applies to systems of the magni- 
tude of the North-Eastern. Even also in the cases of 
companies which have increased their locomotive stock, 
the additions made during the past six months have been 
unusually moderate. The London, Brighton, and South 
Coast has even reduced the number of its engines, 
having broken up seven during the past six months. 
Upon the whole, there appears to have been a change of 
policy in regard to additions to locomotive stocks. This 





specially designed for reconnoissance and outpost 
service. The value of motor cars for such work has 
been repeatedly demonstrated in recent manceuvres, 
both in England and on the Continent, and as their 
speed precludes the support of an escort, the neces- 
sity of providing them with means for their own 
defence is evident. 

Fig. 12, page 248, shows such a car designed by 





the gun horse ; and seven boxes of ammunition, 





is, no doubt, the outcome of an unmistakeable tendency 
to agitation, which has been noticeable among railway 
proprietors during the past year. The change of policy 
1s, no doubt, in many instances, a salutary one; at the 
same time it may be carried too far, as it cannot be really 
economical when traffic is prowing to starve locomotive 
stocks. The Great Central, it should be observed, will 
have to add further to its stock of locomotives, as it is at 





Messrs. Charron, Giradot, and Voigt, of Paris, and 


resent having 109 engines from the Railway Rolling 
Btock Trust, Limited. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 5, 1903. 

Tur railway system of the United States is to be 
considerably enlarged and improved during the coming 
year. Twenty systems have recently completed their 
estimates for contemplated outlays which aggregate 
264,000,000 dols. The Pennsylvania leads with 
70,000,000 dols., the New York Central and Vander- 
bilt lines with 30,000,000 dols., the Wabash with 
2(),000,000 dols., Baltimore and Ohio 20,000,000 dols., 
Northern Pacific 12,000,000 dols., Union and Southern 
Pacific 10,000,000 dols. each, and the remaining 
systems with various lesser sums. Tracks are to be 
elevated, bridges built, tunnels bored, terminal im- 
provements of an extensive character made, and a 
variety of expenditures which it would be difficult to 
tabulate. All of these outlays involve purchases of 
iron and steel and large quantities of timber. More or 
less of the expenditure will be devoted to the con- 
struction of facilities designed to reduce the running 
time between the Atlantic and Pacific Coasts. The 
effect of these heavy requirements coming on the 
market will be to keep the iron and steel mills in the | 
oversold condition in which they have been for a year | 
or more past. 

There are no evidences of falling off in demand even 
among the smaller consuming interests. At all points 
there is the greatest activity possible, and buyers 
everywhere have very little stock to go and come on. 
The freight congestion throughout the country is much 
complained of, and railroad managers are unable to 
make much headway against it. Radical measures are | 
being taken, contemplating, among other things, the | 
opening of new  freight-distributing yards. The 
shortage in coal and coke is also the cause of much 
complaint, and the tendency in prices is still upward. 
The coal-miners of Indiana and Illinois have made 
demands for a 20 per cent. increase in wages, and the 
matter is now under advisement. There seems to be 
no easing up of the fuel situation. A combination is 
proposed among all the independent sheet and tinplate 
interests. The mills are the Ashland Steel Company, 
United Steel Company, American Rolling Mill Com- 
pany, Portsmouth Steel Company, La Belle Iron 
Works, and the Allegheny Iron and Steel Company. 

The Northern Steamship Company, with head- 
quarters at Chicago, has sold its fleet which plies 
between Duluth and Buffalo and Chicago and Buffalo 
to a syndicate representing the Pennsylvania Railroad, 
New York Central, Lackawanna, and the Erie. This 
1s a very important combination, and a significant one. 
The fleet is to be greatly increased in order to meet 
the rapid increase in volume of lake traffic. The iron | 
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trade is much the same as a week ago; southern 
furnace managers are hearing of a good many require- 
ments for delivery during next summer ; but no large 
transactions have been closed. Northern furnaces 
are meeting southern quotations in competing territory. 
There is an increase in the number of furnaces in 
the Pittsburgh and Ohio district, which have been 
banked for want of fuel. There is scarcely a 
manufacturing plant, large or small, in Western 
Pennsylvania that has been able to run full time. 
There is a greater scarcity of iron and steel products 
than for months. A worse condition of things could 
hardly be imagined. Consignees are awaiting deli- 
veries from mills, and in the meantime customers are 
going without. Railroad managers have already 
egun to place orders for finished material in anticipa- 
tion of the demands of their engineering departments. 
Locomotive works have been unable to book much new 
business for the past week or two, notwithstanding 
the fact that railroad managers are extremely impor- 
tunate. The smaller shops are all crowded with work, 
and the manufacturers of implements are pushing in 
their orders for material with even greater alacrity 
than they did a year ago. The tendency appears to 
be in the direction of a higher level of prices, because 
of advancing cost of labour, and of fuel, as well as of 
railroad freight rates. The effect of these advances 
will be to narrow the margins of manufacturers, but 
this can be borne without any serious inconvenience in 
many lines, especially among the manufacturers of 
iron and steel who own their own ore supplies. 


February 10. 


Large dealings have not yet opened up between 
makers and buyers of pigiron. Both sides are stand- 
ing off, being unable to agree upon terms for the 
we wd of the year. Makers of pig iron know that 
the advantage is all on their side, and that sooner or 
later buyers will be obliged to come to their terms. The 
upward tendency still shows itself on account of 
higher wages and freights and dearer fuel. An ad- 
vance in soft coal amounting to about 15 per cent. 
is likely to be declared soon, which will affect 
300,000 miners. An advance will soon take place in 
Bessemerand non-Bessemer ores, which will still further 
stimulate the upward tendency. Our dependence 
on foreign sources of supply, for pig iron especially, 
still continues, and large quantities will soon be im- 
ported. Consumers on this side anticipate a fuller 
supply as soon as the maximum output of furnaces can 
be had, which depends upon the fuel supply and the 
ability of railroad companies to’ make deliveries. 
Foreign steel has advanced, and an advance in English 
pig is regarded as probable. Quite a number of buyers 





of steel rails are now in the market, and it is probable 
that some of them will be obliged to go abroad for 
summer deliveries. The situation is very strong. 
Spring requirements will soon be covered. Inquiries 
for plate and structural material are still showing 
themselves, and large orders will be placed during the 
rest of the month. 

Stove manufacturers in all sections of the country 
will be the first heavy buyers of foundry iron. Bar 
iron and steel bars are very strong, because of the 
rush of inquiry from small shops. The vehicle and 
implement industries are overcrowded with work, and 
these sources of demand are always relied — early 
in the year for a great deal of business. There is a 
good demand for sheet iron both east and west. Cast 
pipe is also being inquired for, and the mills could fill 
= with abundant business were they disposed to yield 
alittle. The billet mills are far oversold. There is a 
heavy demand for boiler tubes for all manner of steam 
work. Locomotive builders are heavy buyers, and 
contracts are frequently announced from the ship- 
yards. A great many light rails are being wanted 
for side tracks, for manufacturing companies, mining 
companies, pipe lines, and the like. Reports from all 
iron and steel centres point unmistakably to the 
coming of a heavy demand. Railroad companies will 
be prepared to place heavy orders for material during 
March. Much new work is projected, and very little 
material has been purchased for it. Engineering 
plants are all busy, and the managers say that their 
capacity is practically sold up to midsummer. Tram- 
way construction is projected on a very large scale. 
At least 2000 miles of work have been heard of within 
the past 30 days. The builders, in view of the diffi- 
culty of obtaining deliveries, are already negotiating 
with mills and equipment plants for supplies. 








THE BUILDING OF CRANKSHAFTS. 
By Wm. R. Austin. 


One of the essential things required for the manu- 
facture of a good crankshaft is a first-class boring 
machine ; and a second is the possession of a good 
and steady lathe in which to finish the shaft before the 
various parts have been shrunk and coupled together. 
The boring of the holes in the webs and the turning 
of the crankpins and body parts of the shaft must be 
smoothly finished and quite parallel. If they are not 
so, the stress thrown on the material of the web is very 
unequal, 

It is difficult to estimate what this stress is with 
exactitude, because the quality of the workmanship 
plays an important part in the matter ; but given 
smooth and accurate work, a close approximation can 
be formed of the stress on the material of the web, and 
from it the gripping power of the web on the body of 
the shaft ; provided we know the amount which has 
been allowed for shrinkage. 

It isa general practice to allow s}5th part of the 





diameter of the shaft for shrinkage, and while some 

firms give y};th of the diameter, others, again, only 

allow from 7} th to the yjysth part of the diameter. 

If we take the case of a shaft 11}in. in diameter and 

allow },th part of the diameter for shrinkage, we find 

2 . stress 

(working from the basis———— 
strain 

that the stress on the material of the web close to the 

shaft is much too high, as follows :— 

1. 11.25 x 3.1416 = 35.34 in. circumference of shaft 

in way of web, 

sks X 11.22=.022 in. difference in diameter of shaft 

and eye of web for shrinkage. 

2. (11.25 - .0225) 3.1416 = 35.27 in. circumference of 

eye of crank web. 

Subtract (2) from (1) 35.34-35.27 = .07 in. exten- 

sion of material when shrunk on shaft. 


And iso = .00198 in. strain on material due to 
shrinkage. 
3. .00198 x 30,000,000 = 59,400 Ib. 


59,400 = 29,700 lb. per square inch stress on web at 


= modulus of elasticity) 





each side of shaft and close to it. This is equal to 
about 13 tons per square inch on the material and very 
close to the elastic limit of good steel; while the 
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stress, at the outside of the web’s circumference where 
22 in. in diameter, is about 6.7 tons per square inch. 

It will thus be apparent that the practice which 
allows even s},th part of the diameter for shrinkage 
is excessive, and ,4;th to ;/yoth part of the diameter 
would be more in accordance with the stress which 
should be placed on the material. 

Steel should be used in preference to iron for crank- 
webs, as it is better able to withstand the severe 
strain placed on these important parts. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was firm on 
Thursday forenoon, about 4000 tons of iron being deals 
in, and at better prices. Cleveland was dealt in at an 
advance of 2d. per ton up at 47s. 7d. per ton cash buyers ; 
Cumberland hematite iron was quoted at 14d. better per 
ton, and Scotch iron also was 14d. per ton up. In the after- 
noon about 4000 tons again were dealt in, and the market 
closed firm. Cleveland left off 3d. up on the day at 
47s. 8d. per ton cash buyers. Cumberland hematite iron 
also closed 3d. up at 58s, 6d. cash, with buyers over. 
Scotch warrants, which were not dealt in, were quoted 
lid. up on the day at 53s. 14d. per ton cash buyers. 

1@ settlement prices were: Scotch iron, 53s. 14d.; 
Cleveland, 47s. 74d.; and Cumberland hematite iron, 
58s. 44d. per ton. The market was dull in tone 
on Friday forenoon, and business done only amounted 
to about 2500 tons, all confined to Cleveland, which 
left off 2d. per ton down at 47s. 6d. cash buyers. 
Scotch warrants were quoted unchanged at 53s. 3d. 
per ton cash sellers. Cumberland hematite iron was 
also unaltered at 58s. 74d. cash per ton sellers. About 
4000 tons changed hands in the afternoon, and_ business 
was again confined to Cleveland iron, which closed 1d. 
per ton down on the day at 47s. 7d. cash, with buyers 
over, the settlement prices being 53s. 14d., 47s. 6d., 
and 58s. 6d. per ton. Glasgow iron market was 
steady in the forenoon, but quiet, only 2000 tons 
being dealt in. Business was again confined to Cleve- 
land, which was 1d. per ton better at 47s. 8d. cash 
buyers. Scotch warrants were quoted unchanged at 53s. 
per ton cash buyers. There was no quotation given 
for hematite iron. In the afternoon about 2500 tons 
were dealt in—again all Cleveland—which left off 
unchanged on the day at 47s. 8d. cash sellers, and 
the settlement quotations were :—53s. 1}d., 47s. 74d., and 
58s. 6d. per ton. A better business was done on 'l'uesday 
than for some time back, and prices were firm, partly in 
sympathy with the strength of copper. In the forenoon, 
however, only about 2000 tons were dealt in. Business 
was still confined to Cleveland, which after being done 
at 47s. 74d. per ton cash, improved to 47s. 8d. per ton, 
leaving off at 47s. 74d. buyers per ton. In addition 
one lot of 500 tons was done at 48s. three months. In 
the afternoon the market was firm and fairly active, about 
9000 tons being dealt in. Cleveland, to which the dealing 
was again confined, left off 4d. per ton up on the day at 
48s. cash sellers. The settlement prices were :—53s. 14d., 
47s. Thd., and 58s. 6d. per ton. The Glasgow pig-iron 
market this forenoon was firm, but quiet, only about 2500 
tons being dealt in. Cleveland, to which dealing was 
still confined, was done 2d. up at 48s. Ohd. cash. Quota- 
tions for the other descriptions were practically unchanged. 
In the afternoon only 1500 tons of Cleveland were dealt 
in, and quotations continued round the forenoon close. 
The settlement prices were :—53s. 14d., 48s., and 58s. 44d. 
The following are the market quotations for makers’ iron : 

Clyde, 63s. per ton ; Gartsherrie, 63s. 6d. ; Calder, 64s. ; 
Summerlee, 67s. 6d.; Langloan, 69s. 6d. ; Coltness, 70s. Gd. 
per ton —the foregoing all shipped at Glasgow ; Glengar- 
nock (shipped at Ardrossan), 64s. 6d. ; Shotts (shipped at 
Leith), 65s. 6d. ; Carron (shipped at Grangemout A 67s. 
per ton. The warrant market has evinced a firmer ten- 
dency in the course of the past week, and dealings have 
been rather more extensive than for some time past, with 
evidence that outsiders are again attracted to the market. 
Generally the feeling seems to be more “bullish,” 
and this is not to be wondered at when the better 
reports from Germany and the improved condition 
of trade in the Midlands are considered. There are 
also the latest American cables, which report a con- 
siderable reduction in the output of the furnaces there 
last month. Makers’ brands of Cumberland hematite 
pig iron are quoted at 58s. 9d. to 59s. per ton, while 
Scotch hematite iron remains unchanged at about 60s. 6d. 
per ton. 

Finished Iron and Steel.—Finished iron and steel remain 
practically unchanged, alike as regards demand and 
prices. 

Sulphate of Ammonia.—This commodity remains firm 
at 12/. 15s. per ton for promps delivery both at Glasgow 
and Leith. The shipments for the past week amounted 
to 3611 tons, and there was a decrease on the year of 1892 
tons when compared with those for the corresponding 
portion of last year. 


West of Scotland Coal Trade.—The coal market keeps 
very steady, and the outputs at the various pits ramos 
out the West of Scotland are moving off very freely, and 
prices remain firm. House coal, however, is not in such 
strong demand. Dross is very scarce, especially of the 
better sorts. The prices f.o.b. Glasgow may be quoted 
as follow :—EIl coal, 9s. 6d. to 10s. 3d. per ton, according 
to quality ; splint coal, 10s. 6d. to 11s. ; steam coal, 10s. 
to 10s. 3d. ; main coal, 9s. to 9s. 3d. per ton. 

Institution of Engineers and Shipbwilders.—An ordinary 
meeting of this institution was held last night, Mr. 
William Mollison, vice-president, in the absence of Mr. 





Foulis, president, in the chair. The discussion on the 
cw vad by Mr. William Thomson, F.R.S.E., on ‘‘ Circu- 
ation in Shell Boilers,” was the first business on the 
billet ; and there were two contribution to the discus- 
sion by Mr. F. J. Rowan, Mr. C. M. Matthey, Mr. 
S. Couper, Mr. Hall- Brown, Mr. Syme, Mr. R. T. 
Napier, Mr. Reid, Professor Watkinson, Mr. H. W. 
Andrews, Mr. Wilson, and Professor Jamieson, and Mr. 
Thomson replied at some length. He was subsequently 
awarded a very hearty vote of thanks for his paper. 
Professor Watkinson afterwards read some “Notes Re- 
lating to the De Laval Steam Turbine, the Wire-Drawing 
Calorimeter, and the Superheating of Steam by Wire- 
Drawing.” The discussion on this paper was postponed 
for a fortnight, as was also one by Mr. C. A. Matthey on 
“‘The Dynamic Balance of the Connecting-Rod.” 


Institution of Civil Engineers ; Glasgow Association of 
Students.—The fifth general meeting of the current 
session was held in the Institution Rooms, 207, Bath-street, 
Glasgow, on Monday evening, the 16th inst., Mr. And. 
Home Morton, A.M. Inst. C.E., Vice-President, in the 
chair. Mr. W. Foulis, Jun., Stud. Inst. C.E., read a 
paper on ‘‘Water-Tube Boilers.” Mr. Foulis said that 
the principal advantages which water-tube boilers pos- 
nek for land work were the large size of units which 
could be employed, the ease with which they could be 
transported and erected, the small floor space occupied, 
and their comparative immunity from serious explosions. 
Their disadvantages were the necessity for careful and 
regular feeding and for pure feed water. For use in the 
mercantile marine Mr. Foulis was of opinion that the 
water-tube boiler was not, at present, so suitable as the 
Scotch boiler, the saving in weight of, and space occupied 
by, the former being more than counterbalanced by their 
greater coal consumption and inability to work satisfac- 
torily at full power for any length of time. In naval work, 
however, the weight and space occupied were the first 
considerations, ae water-tube boilers were now largely 
used in the navies of all countries. In conclusion, the 
author described very briefly, by the aid of a number of 
excellent models, the better-known types of water-tube 
boilers, showing the advantages claimed for each type. 
An interesting discussion followed; and on the motion 
of the chairman a very hearty vote of thanks was awarded 
to the author. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

John Brown and Co., Limited.—The directors of this 
company have issued a notification that the arrangements 
for the amalgamation of Thomas Firth and Sons are now 
complete, and that at a special meeting a resolution will 
be proposed appointing Mr. Bernard A. Firth a director 
of the company. The directors will also be empowered 
to establish local boards, local managing or consulting 
—, or local agencies in the United Kingdom or 
abroad. 


Sheffield Gas Company.—The half-yearly report-of the 
directors of this re ag A states that the consumption of 
gas had been practically the same as in the corresponding 
period of 1901. They regarded this as satisfactory, as, 
sa to the exceptional mildness of the winter, and the 
largely-extended use of incandescent-gas burners, a greater 
falling-off might have been looked for. The working for 
the half-year resulted in a surplus profit of 12,0607. 5s. 11d., 
after payment of the usual dividend as follows :—On 
135,000/. class A stock, 6750/. ; on 209,984/. class B stock, 
10,4997. 4s.; on 523,4987. class C stock, 26,174/. 18s. ; 
total, 43,4247. 2s. The directors also allude to the reduc- 
tion of 2d. per 1000 ft. in the price of gas, and state that 
this concession has been made “in view of the prosperous 
state of the company’s affairs.” 


North Central Wagon Company, Limited.—The eighty- 
fourth half-yearly meeting of the above company was 
held at Rotherham on the 11th inst., Mr. G. W. Chambers 
presiding. The report and accounts were adopted, the 
sum of 5000/. added to the reserve fund out of the profits 
for the half-year, and a dividend declared at the rate of 
10 per cent. per annum, together with a bonus of 24 per 
cent. per annum. 


Tron and Steel.—A slight improvement is noticeable in 
the iron and steel branches, and it is expected that a 
marked development will take place within the next few 
weeks in the demand for raw material. A more encou- 
raging report is made of business in Swedish iron and 
steel, prices for which show signs of advancing. Con- 
sumers are now ordering fairly freely. Stocks of the 
best qualities are low, and difficulty is being experienced 
in procuring supplies, makeis announcing that they are 
booked up to the extent of their output for some months 
ahead. Te the commoner qualities, which are more 
plentiful, an active business is recorded. 


South Yorkshire Coal Trade.— Business throughout this 
district can be best described as steady. There is an 
absence of pressure at present, but as yet little coal of 
any kind has been nl into stock. The mildness of the 
season continues to keep the consumption of house coal 
well under the winter average, but there is a fair amount 
of business doing. Quotations are kept up by merchants, 
but pit prices have latterly receded 6d. a ton. Silkstone 

ualities are listed at 13s. 6d. per ton, and best Barnsley 
thick seam 12s, 6d. per ton. No change has taken place 
in the position of the steam-coal branch. There is only a 
comparatively small tonnage leaving the district for 
shipping purposes, but the general inland demand is about 
normal. hin in the open market are a trifle easier, 
averaging about 9s. 3d. per ton. A fairly good demand 
prevails for small coals, but prices are weak. Coke sells 
freely at late rates, 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly numerous attendance on ’Change here, and though 
the amount of business actually transacted was not very 
large, inquiries were on a pretty good scale, and quota- 
tions for most kinds of pig iron were —. No. 1 Cleve- 
land pig was 49s. 9d., and No. 3 g.m.b. 47s. 6d. for 
both early and forward delivery, and towards the close 
those were rather buyers’ than sellers’ prices. No. 4 
foundry pig was fully 47s., and was scarce owing to the 
continued large demand for Scotland. The lower qualities 
of Cleveland pig were still plentiful, and consequently 
weak in price. Grey forge was 45s., and mottled and white 
each 44s. 6d. East Coast hematite pig iron was in fairly 

ood request, and quotations for mixed numbers ranged 
oes 55s. 9d. to 56s.; whilst No. 1 was 56s. 3d.; and No. 4 
forge 52s. 9d. to 53s. Rubio ore was stronger than for 
some time past. Buyers reported business done at 16s. 
ex-ship Tees; but sellers, as a rule, put the price at 
16s. 3d. To-day the market showed a marked improve- 
ment in No. 3 and No. 4 foundry. The former 
readily realised 47s. 9d., and up to 48s. was named by 
several makers; and the latter was advanced to 47s. 3d. 
Mixed numbers East Coast hematite were strong at 
56s. Other quotations were unaltered. During the past 
few days there have been more inquiries in the market on 
American account both for Cleveland iron and for 
hematite, but they do not a r to have resulted in 
further orders being placed. ay e Normanby Iron Com- 
pany have put outafurnace. The two furnaces at the 
Coatham Iron Works, after standing idle for some years, 
are about to be re-started. A furnace is going out at the 
Redcar Iron Works. 


Manufactured Iron and Steel.—There is not much new 
to report with regard to the manufactured iron and steel 
branches. Quotations are pretty stationary, and few new 
orders are in the market. Messrs. Dorman, Long, and 
Co. will shortly resume operations at their Middlesbrough 
works, which have been closed for some months for 
extensive alterations and the putting down of up-to-date 

lant. Common iron bars are 6/. 5s. ; best bars, 67. 15s. ; 
iron ship-plates, 6. 5s.; iron ship-angles, 67. 2s. 6d, ; 
steel ship-plates, 5/. 10s. ; steel ship-angles, 5/. 6s. 3d. ; 
and steel boiler-plates, 7/. 5s. to 77. 10s.—all less the cus- 
tomary 24 per cent. discount. Heavy sections of steel 
rails are firm at 5/. 10s. net cash at works, and producers 
are well off for work. Cast-iron chairs are 3/. 10s. net. 


Coal and Coke.—Fuel prices tend downwards. We are 
now at a very quiet time of the year for gas coal, and 
contracts are being made at lower rates than were ob- 
tained a year ago. Household coal has been reduced 1s. 
to 1s. 6d., and the demand is now only very moderate. 
Coke has also been lowered. Notwithstanding the con- 
tinued heavy local consumption, average blast-furnace 
qualities have fallen to 15s. 9d. delivered here. Business 
has been done at that price, but some firms are very 
unwilling to regard it as the general market quotation. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Quotations for large steam coal have shown 
little change, and small steam coal has also remained 
steady at late rates. The best large steam coal has been 
making 13s. 9d. to 14s. per ton, while secondary qualities 
have brought 13s. to is. 6d. per ton. The & small 
steam coal has realised 8s. per ton, while secondary qua- 
lities have brought 7s. to 7s. 6d. per ton. The house coal 
trade has been rather dull ; No. 3 Rhondda large has been 
making 14s. to 14s. 3d. per ton. Foundry coke has com- 
manded a quotation of 18s. to 18s. 6d. per ton, while 
furnace ditto has made 15s. to 17s. perton. As regards 
iron ore,rubio has been quoted at 14s. 6d. to 14s. 9d. per 
ton; Tafna, at 15s. 3d. to 15s. 6d. per ton; and Almeria, 
at 14s. 9d. per ton; freight charges included. 


Portsmouth Docks.—No. 12 dock in Portsmouth Dock- 
"teers which is being extended to a length of 600 ft., is to 
ve ready for occupation by the end of the financial year. 
Dock No. 13 is to be similarly extended. Ultimately, 
ital Portsmouth will have four docks of 600 ft. 
each. 


Bristol and South Wales Railway Wagon Company, 
Limited.—The eighty-fourth half-yearly meeting of this 
company was held at Bristol, on Friday, Colonel Savile, 
presiding. In moving the adoption of the report, the 
chairman said he was thankful that the company was 
going on in the same uniform manner as for more than 
40 years past. Mr. J. Inskip seconded the resolution, 
and the report was adopted. On the motion of the chair- 
man, seconded by Mr. R. Hall Warren, adividend at the 
rate of 10 per cent. per annum was declared. 


Welsh Coal for French Steamers. —The Compagnie 
Générale Transatlantique has placed orders for best 
steam coal with local firms aggregating 175,000 tons. 
Deliveries are to commence next month, and to terminate 
in March, 1904. The prices obtained by the successful 
tenderers have not been disclosed, but they are stated to 
range between 13s. 3d. and 13s. 74d. per ton, less 25 per 
cent. and 3d. 


South Wales Coal and Iron.—The exports of coal in 
January from the six ge am Welsh ports—Cardiff, 
Newport, Swansea, Port Talbot, Neath, and Llanelly 
—were : — Cardiff, 4658 tons; Newport, 2199 tons; 
Swansea, 1229 tons ; and Port Talbot, Neath, and 
Llanelly, nil; or in all 8086 tons. The exports of coke 
were :-—-Cardiff, 2602 tons; Newport, 1804 tons ; Swan- 
sea, 194 tons; Port Talbot, 3051 tons; and Neath and 
Llanelly, nil ; or in all 7651 tons. The exports of patent 
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fuel were :—Cardiff, 15,774 tons ; Newport, 6490 tons ; 
Swansea, 28,214 tons; Port Talbot, 1800 tons; and 
Neath and Llanelly, nil; or in all 52,278 tons. The 
total of 2,069,486 tons representing the exports of coal 
from the six ports in January, compared with a corre- 
sponding total of 1,904, 673 tons in January, 1902. 


Llanelly.—The tinplate trade has been reduced to an 
unsatisfactory condition, in consequence of the advance 
in raw materials. The coal trade hasshown little change. 


Penarth.—The imports into Penarth last year amounted 
to 154,872 tons, as compared with 123,950 tons in 1901. 
The exports amounted last year to 3,601,312 tons, as com- 
jared with 3,469,159 tons ; coal and coke figured in these 
latter totals for 3,599,404 tons and 3,467,538 tons re- 


spectively. 








WATER IN QUEENSLAND.—The Mount Morgan Gold 
Mining Company, Limited, suffered greatly from drought 
last year. During the second six months of the year, 
98,280,100 gallons of water were carried v4 railway from 
Stanwell to Mount Morgan at a cost to the company of 
7,440. 15s. 10d. 





SourH AFRICAN TRRIGATION.—An irrigation experi- 
ment on a large scale is about to be carried out in the 
Colesberg district by means of private enterprise. About 
320,0002. will be required, and that sum will be furnished 
by the late Mr. Rhodes’ estate, Messrs. Wernher, Beit, 
and Co., and Mr. A, Bailey. An estate of 140,000 acres, 
with a frontage on the Orange, has been acquired, and it 
is anticipated that the scheme will provide a good living 
for 1000 settlers and their families. The underlying idea 
of the scheme is the development of the country, and not 
money ae ; and after payment of 5 per cent. on the 
capital, the whole of the surplus profits will be devoted to 
the settlers. The settlement will be thrown open to 
English and Dutch alike on equal terms. The works con- 
templated will, it is expected, occupy 24 years. 

MANCHESTER Sup CANAL.—At the half-yearly meeting 
on Tuesday of the Manchester Ship Canal Company, the 
Chairman (Mr. Bythell) said the most important recent de- 
velopment was a Boston line, which began on January 10, 
and was being conducted by the great International Steam- 
ship Company. The directors were hopeful that negotia- 
tions with this great steamship company would lead toim- 

ortant results, and that in time they would have other 

ines. The chief traffic superintendent—Mr. Gibson— 
and his staff, with the canal company’s agencies in Liver- 
pool, London, New York, and Canada, were vigorously 
and energetically endeavouring to get new traffic in every 
direction. They had secured during the half-year two 
other new lines—one from Eastern Norwegian ports, 
and another from Italian ports, Marseilles, and Spanish 
ports; and he was glad to say they were = 
these vessels loaded back again to Italian and Spanish 
ports. Mr. C. H. Scott, chairman of the Prince line 
of steamers, had been appointed a director in the 
place of Mr. S. Platt. He was’ glad to report that 
Messrs. Lamport and Holt, who had been running a 
regular line of steamers from New York since 1894, had 
announced their intention to put on newer and larger 
steamers, and to bring cattle at regular intervals to Man- 
chester. A prominent fact connnected with traffic was 
that there had been an increase’ of 452,000 tons of mer- 
chandise carried during the half-year. The net revenue 
for the coming half-year was likely to be seriously affected 
by impending litigation, but still the directors hoped to 
be able to hand sufficient to the Manchester Town Council 
to enable that body to make a reduction of 2d..in the 
pound on the city rates. 





Raitway Trarin-MILEAGE. — The aggregate distances 
run by trains in the second half of last year — twenty- 
two of the principal railways of England, Wales, and 
Ireland compared as follows with the corresponding dis- 
tances run in the corresponding six months of 1901 :— 





eee Dec. 31, 1902. Dec. 31, 1901. 

Company. Miles. files. 

Belfast and Norther 
Counties .. we 840,468 830,730 
Central London .. it 632,426 614,517 
City and South London .. 625,883 495,106 
Great Central .. 9,736,041 9,393,222 
Great Eastern 11,804,774 11,947,547 
Great Northern .. Pe 12,132,655 12,412,384 
Great Northern (Ireland) 1,835,678 1,874,873 

Great Southern and Wes- 
tern (Ireland) 3,147,863 2,983,711 
Great Western... oe 24,008,103 23,808,893 
Lancashire and Yorkshire 9,383,720 9,394,573 
Brighton .. Sie ec 5,643,373 5,584,573 
Tilbury 880,056 805,861 
North-Western 24,940,009 24,910,296 
South-Western 9,302,086 9,242,778 
Metropolitan sa 1,643,322 1,629,356 
Metropolitan District 1,129,283 938,624 
M idland Je on e 24,525,563 24,951,077 

Midland Great Western 
(Ireland) .. Sie e 1,362,110 1,299,730 
North-Eastern ‘ 15,501,973 16,329,094 
North Staffordshire os 1,495,902 1,496,662 

South-Eastern and Chat- 
ham ; 7,827,836 7,497,102 
Taff Vale 1,994,236 1,927,369 
Total 170,393,360 170,367,077 


Tt will be observed that in seven cases train-mileage was 
reduced while increases were reported in the 15 other 
instances. The most important decrease was effected 
upon the extensive network of the North-Eastern, while 
the Midland appeared as a very good second in the en- 
forcement of a retrenchment policy. More careful 


administration—that is, a closer attention to working 
tig apparent generally from the compariscn which 
e have made. 





MISCELLANEA. 


Tue exhibition to be opened at Rheims, France, on 
May 15, 1903, will contain an important colonial sub- 
division, a special pavilion being reserved for those 
European products intended for export to the Colonies. 
Full particulars can be obtained from the ‘‘ Administra- 
tion de Exposition” at Rheims, to whom application 
should be made before the 28th inst. 


We learn that the daily Press has been in error in 
stating that turbines were to be adopted for one or 
other of the United States cruisers Tennessee and 
Washington. These boats will have reciprocating engines 
and water-tube boilers, probably of the Babcock and 
Wilcox ty One of the boats will be built by the 
William Cramp and Sons Company, and the other by 
the New York Shipbuilding Company, of Camden, N.J. 


Messrs. Vickers Sons and Maxim have had a 12-in. 
armour-plate selected from the plates for the forward 
barbette for H.M.S. Dominion, for the purpose of test- 
ing and ascertaining its quality in relation to the sample 
plate on which the contract was based. The plate was 
fired at on January 19 last at Shoeburyness, and was sub- 
jected to the full. Admiralty test for this thickness of 
armour, and passed in an exceedingly satisfactory manner, 
with very slight penetration and no cracks. 


The Royal Agricultural Society have arranged for a 
series of trials se re wor to be made at their perma- 
nent show-yard, Willesden, on Monday, March 2, et seq. 
The windmills must not exceed 4 brake horse-power, 
with a wind speed of 10 miles per hour. They will be 
used to pump against a head of 200 ft., and each trial will 
last 10 af Seventeen competitors have arranged to 
take part in this competition, the prizes offered to the 
most successful being two—one of 50/. and the other of 20/. 


The Carnegie Company have orders for 9000 tons of 
nickel steel rails, the bulk of which has been ordered by 
the Pennsylvania Railroad Company. The rails will con- 
tain 34 percent. of nickel and the same per cent. of 
carbon as is now usual. Part of the order is for rails 
weighing 85 1b. per yard, and the rest is of 100-1b. rails. 
The cost per ton is said to be double that of ordinary rails, 
but it is believed that they will last four times as long. 
The Pennsylvania Company laid 300 tons of nickel steel 
rails in 1899, which were used on a heavy grade and curve 
near Altoona. 


The cables of the Niagara Falls Power Company were 
damaged by lightning on January 29 last. The accident 
took place at 10.45 p.m., and a fire was started which, 
fed by the insulation of the cables spread into the trans- 
form er house, seriously damaging a portion of it. Fifty- 
two cables were put out of action. On discovering the 
fire, the generators were stopped, and steps taken to repair 
the damage. Within one hour, the local service was re- 
stored, and by 4.30 p.m. on the next day 10,000 horse- 
power were being transmitted to Buffalo; and on the 
second the whole of the plant was again in operation under 
its normal load of 50;000 horse-power. 

Carborundum has for some years been known as an 
abrasive possessing for certain work special advantages, 
which have led to its manufacture on a very large scale at 
Niagara. It is now proposed to use it asa refractory 
material, especially for the lining of rotary kilns for 
cement making, and its use for such purposes has been 
patented by Mr. Engels, of Diisseldorf, who is represented 
in the London district by Mr. Grant Baillie, of 31, 
Charlton-road, Blackheath, 8.H. The material is made 
up into bricks, the cement used being fireclay and water- 
glass. Ordinary firebrick coated with a layer of car- 
borundum mixture ;'; in. thick is said to be protected 
against the highest temperatures reached in industrial 
furnaces. 

We have received from Mr. W. H. Bedford, of Wigan, 
a capitally made cardboard model of a slide-valve motion. 
This, we note, forms one of a series of working models, 
illustrating all the usual forms of valve gear. Six of these 
have already been published, and illustrate respectively 
the working of the common slide-valve, the Meyer valve 
gear, the automatic expansion gear, the link motion, a 
radial valve gear, and the Corliss gear, and we learn that 
other models are in preparation. Each model is accom- 
panied with a Zeuner valve diagram or its equivalent, the 
results obtained with which can be compared with those 
exhibited by the working model, an arrangement which 
shows clearly the errors arising from a neglect of the de- 
parture from a simple harmonic motion, due to the use of 
rods of finite length. A small explanatory pamphlet 
dealing with the special features of the gear in question 
is also included with each working model. 


At a meeting of the Yorkshire College Engineering 
Society, held on Monday, the 9th inst., a paper on 
‘*Pneumatic Tools” was read by Mr. J. R. Kelly, who 
dealt with this recent and important development of engi- 
neering, principally from a practical standpoint. e 
claimed the advantages of portability ; absence of skilled 
labour for operating ; absence of risk ; increase of output 
as perdi. with manual labour, and low cost as com- 
pared with fixed tools doing the same work. He explained 
the construction and action of pneumatic hammers and 
drills, and gave particulars of remarkably good work 

rformed by these tools, citing the repair of the s.s. 

truria as aninstance of time and labour saved by their 
use. He was careful to explain that he did not consider 
pneumatic riveters would displace fixed hydraulic riveters 
where work could be taken to the machines. The lecture 
was illustrated by slides and tools in operation. 

In a paper recently read before the Glasgow Local 
Section of the Institution of Electrical Engineers, Mr. 
M. B. Field, M.I.E.E., describes some investigations 





made on the Glasgow tramway mains with a Duddel 


oscillograph. The work was all done at a sub-station. 
The voltage wave received from the generating station 

roved to have superimposed on it a series of ripples of 
fick periodicity, 5 a it would appear, to the teeth of the 
generators, there being twelve of these teeth per cycle, 
and twelve ripples per cycle were superim d on the 
voltage wave. The ripples reappeared on the direct cur- 
rent voltage obtained from the rotary converters, there 
being an alternating electromotive force of 300 cycles = 
second superimposed on the direct-current voltage of 
volts. The range of this alternation was about 6.8 volts. 
Mr. Field points out that in certain circumstances these 
ripples in the alternating-current circuit might be largely 
— by resonance, and thus cause injury to the insu- 
ation. 

A complimentary dinner to Sir William H. White, 
K.C.B., ERS. the late Chief Constructor and Assistant 
Controller of the Navy, is being o 
fessional brethren, and will be held, kind permission 
of the Wardens of the Worshipful at ay of Gold- 
smiths, at the Goldsmiths’ Hall, on Thursday, March 26. 
A large and representative committee has been formed, 
among whom are—-Mr. Hawkshaw (President of the 
Institution of Civil Engineers), Mr. W. H. Maw (Presi- 
dent of -the Institution of Mechanical Engineers), the 
Earl of Glasgow (President of the Institution of Naval 
Architects), Mr. Whitwell (President of the Iron and 
Steel Institute), Mr. Swinburne (President of the Insti- 
tution of Electrical Engineers), the Earl of Northbrook, 
Lord Kelvin, Lord Brassey, Lord George Hamilton, Sir 
Frederick J. Bramwell, Bart., Sir Bernard Samuelson, 
Bart., Sir James Kitson, Bart., Sir Lowthian Bell, Bart., 
Sir Edward H. Carbutt, Bart., Admiral Sir John Hay, 
Sir John Wolfe Barry, Sir William H. Preece, Sir 
Benjamin Baker, Sir Nathaniel Barnaby, Sir George 
Bruce, Sir John Durston, and Sir J. I. Thornycroft. 
Sir Frederick Bramwell, Bart., is the honorary treasurer, 
and Mr. Leslie 8. Robertson, M. Inst. C.E., 28, Victoria- 
street, Westminster, the honorary secretary. 


At a recent meeting of the Dublin Local Section of the 
Institution of Electrical Engineers, Mr. G. F. Pilditch, 
A.M.I.E.E., read a paper describing in some detail the 
electric light and power station at Rathmines. This 
station isasmall one, supplying continuous current at 440 
volts, which is distributed on the three-wire system. The 
generating plant consists of one 350 kilowatt Dick Kerr 
generator, driven by a Willans’ high-speed engine, and 
a second generator of 150 kilowatt capacity, supplied by the 
seme makers. Steamisfurnished by three Lancashire boilers 
each 30 ft. long by 8 ft. in diameter, designed for a work- 
ing pressure of 1601b., and capable of evaporating 7000 lb. 
of water per hour. A recent test made of the generating 
sets showed that the steam consumption was 23.6 lb. per 
kilowatt-hour with the larger set, and 27.75 lb. per kilo- 


nised by his pro- 


watt hour with the smaller set, the vacuum being 235 in. 


only. The works cost (fuel, oil stores, wages, repairs, and 
maintenance), has during the first year’s working averaged 
1.34d. per unit, and rates, taxes, and management ex- 
penses have been 0.5d. The load factor for the year was 
19.16 per cent., and the coal burnt per unit sold was 
10,5 1b. The rate to private consumers taking electricity 
for lighting purposes is now 44d. per unit, whilst current 
for power is supplied at 3d. per unit, and for public 
lighting at 2.20d. per unit. 


Speaking at a discussion before the American Society 
of Civil Engineers on the sanitary disposal of refuse, Mr. 
Rudolph Hering stated that garbage crematories had not 
been very successful in the United States, since the fumes 
allowed to escape from the furnaces gave rise to com- 
plaint. In England and in Hamburg, he stated, such 
complaints were rare. This was, in part, due to the fact that 
in America it was in some cases attempted to cremate garb- 
age pureand simple, whilst in Europe the refuse burnt con- 
sisted of a mixture of ashes, garbage proper, and dry com- 
bustible rubbish. Mixed garbage in America, however, 
has much the same composition as in Europe, and should 
be as easily burnt. The furnaces usedin English destructors 
were, he stated, built with sloping grates of small area, 
whilst in America large horizontal grates had been used, 
which required constant stoking to secure proper com- 
bustion. Large dust chambers were also fitted to 
European destructors, which collected tine material which 
would otherwise pass into the atmosphere. Finally, 
the garbage firemen in Europe were more skilled than 
that class of stoker employed in the States. As showing 
the importance of this matter, Mr. Hering stated that 
the Hamburg destructors proved unsatisfactory until 
English firemen were imported by the authorities to show 
the Germans how to run the plant. 





Go.p.—As a result of the peace which has now happily 
prevailed in South Africa for eight months, the deliveries 
of South African gold to Great Britain have once more 
attained the first place in our general gold imports. 
Our aggregate imports of gold in January came out at 
1,469,504/., as compared with 1,418,926/. in January, 
1902, and 1,766,598/. in January, 1901. The overwhelm- 
ing predominance of South African supplies is indicated 
by the following Table, which shows the receipts of gold 
from that quarter, as well as from British India and Aus- 
tralasia, during the first month of the last three years :— 





Colonial Group. Jan., 1903. | Jan., 1902. | Jan., 101. 





£ | £ £ 
British South Africa 757,059 -| 323,540 20,000 
British India 227,955 | 215,025 976,045 
Australasia .. 266,655 613,868 391,249 
' 





The exports of gold from the United Kingdom in January 
were valued at 1,206,787/., as compared with 1,116,880. 








in January, 1902, and 1,670,260/. in January, 1901. 
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NOTICES OF MEETINGS. 


Tue INSTITUTION OF MECHANICAL ENGINEERS.—Friday evening, 
February 20, the Fifty-Sixth Annual General Meeting will be held 
in the Institution House, Storey’s Gate, when the chair will be 
taken at 8 o’clock. The annual report of the council will be 
presented to the meeting, and the results of the ballot for the 
annual election of the President, Vice-Presidents, and Members 
of Council will be announced. Papers to be read and discussed 
together :—“‘ Hydraulic Experiments on a Plunger Pump,” by 
Professor John Goodman (Member), of Leeds ; and “‘ Experiments 
on the Efficiency of Centrifugal Pumps,” by Mr. Thomas E. 
Stanton, D. Sc., of Teddington. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—General meeting in the Lecture Theatre of the Technical Col- 
lege, Hart-road, West Hartlepool, on Saturday, February 21, at 
6 p.m., when the discussion on Mr. J. H. Gibson’s paper on 
“Large Stop-Valves for High-Pressure Steam” will be resumed 
and closed ; the discussion on Mr. J. H. Pescod’s paper, ‘‘ Mini- 
mum Metacentric Heights in Small Vessels,” will be resumed ; 
a paper on ‘‘Loss of Power in Steamship Vibrations,” by Mr. 
J. Denholm Young, Wh. Sc., will be read and discussed. 

Tue SuRVEyoRs’ InsTITUTION.—The next ordinary general meet- 
ing will be held in the lecture hall of the institution on Monday, 
February 23, at 8 o’clock, when a paper will be read by Mr. Henry 
——"* (Fellow), entitled ‘‘ Regulations for Protection from 

ire.” 

Society oF Arts.— Monday, February 23, at 8 p.m. Cantor 
Lectures. ‘‘ Paper Manufacture,” by Mr. Julius Hiibner. Four 
Lectures. Wednesday, February 25, at 8 p.m., ‘‘ Tonkin, Yunnan, 
and Burma” (Lecture IV.), by Mr. Fred. W. Carey, late H.B.M.’s 
Acting-Consul at Szemao, China. Thursday, February 26, at 
4.30 p.m. (Indian section) ; ‘‘Gleanings from the Indian Census,” 
by Mr. Jervoise Athelstane Baines, C.S.I. Sir Robert G. C. Mow- 
bray, Bart., M.P., will preside. 

Tue INSTITUTION OF CrvIL ENGINEERS.—Tuesday, February 24, 
at 8 p.m. Paper to be read with a view to discussion : ‘* Mecha- 
nical Handling of Material,” by Mr. G. F. Zimmer, Assoc. M. Inst. 
C.E. Students’ meeting, Friday, February 27, at 8 p.m. Paper 
to be read: ‘‘The Relative Advantages of Single Screws, Twin 
Screws, and Triple Screws, for Marine iy gy by Mr. E. 
Falk, Stud. Inst. C.E. Mr. S. W. Barnaby, M. Inst. C.E., in the 
chair. 

CLEVELAND INSTITUTION OF ENGINEERS.—Tuesday, February 24, 
in the hall of the Cleveland Literary and Philosophical Society, 
Corporation-road, Middlesbrough, at 7.30 p.m. precisely. Paper 
on ‘The Steam Turbine” (illustrated by lantern slides and a 
model), by the Hon. Geoffry L. Parsons, M.A., A.M. Inst. C.E., 
A.M.I.E.E., Newcastle-on-Tyne. 

LIVERPOOL ENGINEERING SocireTy.—Wednesday, February 25, at 
the Royal Institution, tae ver fpr at 8 p.m., when a paper 
will be read by Mr. George Cecil Kenyon, Assoc. M. Am. Soc. C.E., 
entitled ‘‘Temporary Dams.” 

TuE INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, Feb- 
ruary 26, at the Institution of Civil Engineers, at 8 p.m. 
‘‘The Nernst Lamp,” by Mr. J. Stéttner (Member); and, if time 
permits, ‘‘ Distribution Losses in Electric Supply Systems,” by 
Mr. A. D. Constable, A.M.IL.E.E., and Mr. E. Fawssett (Assoc.) ; 
abstract of a paper read before the Glasgow Section on Feb- 
ruary 10, ‘‘A Study of the Phenomenon of Resonance in Electric 
Circuit by the Aid of Oscillograms,” by Mr. M. B. Field (Member). 

Roya InstituTION OF GREAT Britatn.—Friday, February 27, 
at 9 o’clock. Adolph Liebmann, Esq., M.A., Ph.D., M.R.I., on 
“Perfumes: Natural and Artificial.” Afternoon lectures next 
week :—Tuesday, February 24, at 5 o’clock, Sir William Abney, 
K.C.B., D.C.L., F.R.S., on ‘‘ Recent Advances in Photographic 
Science” (Lecture I.). Thursday, February 26, at 5 o’clock, Pro- 
fessor L. C. Miall, F.R.S., on ‘‘ Insect Contrivances” (Lecture I.). 
Saturday, February 28, at 3 o’clock, the Right Hon, Lord Ray- 
leigh, O.M., M.A., D.C.L., F.R.S., M.R.L, on ‘ Light: its Origin 
and Nature” (Lecture I.). 
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THE METRIC SYSTEM. 

In our issues of January 30 and February 13 we 
reported the discussion on the metric system which 
took place before the Institution of Electrical 
Engineers in the previous weeks. Candour com- 
pels us to say that the debate was exceedingly 
barren on both sides, for it consisted more of 
statements of individual likes and dislikes than 
of arguments. Mr. Alexander Siemens’ speeches 





formed almost the sole exceptions. His opening 
statement traced the metric system from its earliest 
conception by Watt to the present day, showing 
how it had been adopted by one country after 
another, and how it was the universal experience, 
even in our own country, that when the revi- 
sion of the weights and measures of a nation 
was entrusted to a commission, the result was 
the recommendation of the metric system, even 
when the greatest latitude of choice was allowed, 
and -popular opinion ran in favour of some 
other system. Given the conditions rendering a 
change desirable, the choice always fell on the 
French system, and already every European coun- 


99| try, except Great Britain and Russia, has adopted 


the metric system, in addition to several South 
American Republics and Japan. Although not 
put in the form of argument, Mr. Siemens’ reason- 
ing was extremely cogent, and it had the advan- 
tage of offering few points for his antagonists to 
seize upon. That the metric system was well 
adapted to the needs of highly-civilised peoples, 
and that trade and manufactures flourished under it, 
was proved, and no one rose to deny these facts. 
Further, no one had the hardihood to defend 
our weights and measures, or to assert that 
they were incapable of improvement. The two 
arguments that were forthcoming were, first, 
that it was less costly to bear the evils we have 
than those involved in a change; and, second, 
that if it was necessary to abandon our present 
system, we might adopt one that involved less 
dislocation of our ideas and habits than the metric 
system. 

Mr. Thomas Parker came forward with a com- 
plete system founded on the inch, and on the weight 
of the cubic inch of water—that is, he wished to 
retain the chief measure used in his own trade, 
while he altered the measures of all people who 
sold by weight and volume. Dr. Johnstone Stoney 
suggested that a metre of 40 in. should be adopted 
to render it possible to convert inches into 
metres without awkward decimals. The present 
yard would then be nine decimetres, the foot 
three decimetres, and the inch 25 millimetres, 
according to the new scale. He did not explain 
the measures of weight and capacity. The weight 
of a cube of water, measuring 4 inches each way, 
when expressed in pounds, ends in a recurring 
decimal, while a litre of this kind bears no more 
simple relation to the quart than does the genuine 
litre. Here, again, we have a simplification of 
lineal measures at the expense of those of weight 
and capacity. It is only necessary to mention 
these new measures to dismiss them. If we decide 
to face all the inconvenience of a change, it will 
be foolish to adopt a system that leaves us out- 
side the family of nations. We are still the 
greatest exporters of manufactured goods in the 
world, and our existence depends on our main- 
taining that position. People who talk airily 
of our abandoning it, and living on our home 
trade, are so deplorably ignorant of facts that 
it is not worth while to listen to them. We receive 
from abroad several hundred million pounds’ worth 
of produce annually, all of which are paid for by 
manufactured goods, and can only be paid for in 
that manner. Half our exports go to countries in 
which the metric system apne and to some 
extent are inconvenient to the importers and mer- 
chants who distribute them, and sometimes they 
are also unfitted to the needs of the users. For- 
tunately, our goods are, in the main, of high 
quality, and can bear a certain amount of handi- 
capping. But yearly our competitors are creeping 
up to our standard of excellence, and when they 
reach it the question of weights and measures 
will turn the balance against us. It will be 
no advantage to us that we have adopted a 
logical system based on the inch, or that we use 
an improved metre 40 in. in length. The foreigner, 
of course, would raise no objection to receiving 
14 per cent. additional length for which he had not 
to pay, but the business would scarcely be profitable 
from our point of view. 

The introduction of the metric system is essen- 
tially an engineer’s question. It is only those who 
deal in exact measures that will feel the expense of it 
seriously ; and itis those that have to calculate who 
will gain much advantage, if we'except the ex- 
vorters. The ordinary trader will have to provide 
himself with new weights and measures, and have 
the beams of his weighbridges re-marked ; but the 
expense to individuals will not be great. On 
the other hand, he will greatly simplify his 
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book-keeping, and probably before the end of 
the year he will be in pocket. There will be a 
re-adjustment of prices to suit the new measures, 
and for a week or two there will be a struggle be- 
tween buyer and seller as to who is to appropriate 
the odd fraction of a penny, which arithmetic 
shows to be necessary for an exact equivalent. 
The first fluctuation in wholesale prices will put an 
end to that. As for the retail trade, weights play 
a very small part in it. A lady buys ‘ material” 
in dress lengths, which curiously vary with the 
fashion more than with the size of the purchaser. 
She chooses a piece of bacon or cheese, and then 
has it weighed merely to calculate the price. She 
orders tea in quantities to last about a week, or a 
month, and the difference between a pound anda 
half kilogramme is of no account in such rough 
calculations. A man gets his tobacco in packets; 
a small packet to empty into his pouch, or 
a tin to keep on the shelf at home. It 
is little matter if the packet be 5 per cent. 
heavier than before. Experience of alterations in 
duty shows that the manufacturers contrive to 
supply the dearer article at the old price. In 
retail shops people buy on one of two principles : 
either they purchase such a quantity as they can 
conveniently store, or use while it is in good condi- 
tion, or they buy as much as they can afford to pay 
for at the time. In the former case the 10 per 
cent. difference between the half kilogram and the 
pound, and between the metre and the yard, makes 
no practical difference. In the latter the quantities 
are generally small, and the metrical system with 
its small units lends itself admirably to fine division. 

We may dismiss as foolish all the talk about the 
inconvenience the metric system will bring to the 
poor. Reason and experience both demonstrate 
that it is very small, and that it disappears in a 
fortnight. Here it should not last so long, for in 
all the Board Schools the upper standards are being 
instructed in the metrical system, and in a few 
years the majority of young people should under- 
stand it. Probably it is not taught at Eton, so 
that we cannot hope for our statesmen to be 
familiar with it until the Cabinet is recruited more 
freely from universities of the Birmingham type. 
As a matter of fact, the opponents of the system 
in Parliament probably do not buy by weight or 
measure once a year. In a West-End shop most 
things are sold individually, like hats and gloves, 
or in packets for which no particular weight is 
guaranteed, like soap, perfumes, corn-flour, and 
boot-polish. Even in the East End the grocer’s 
window is filled with cases and bottles, and a large 
proportion of his trade is carried on in the original 
] 

To the engineer the introduction of the metric 
system bears two aspects, according as he views it 
as a professional man or a manufacturer. To the 
former it offers enormous advantages. It is beyond 
all doubt that it is easier to design in millimetres 
than inches ; while for matters of calculation the 
benefit of having only one initial standard, so that 
weight and volume are practically interchangeable, 
is very great. Sir Frederick Bramwell denies this, 
and in evidence displays his marvellous ability in 
mental calculation in vulgar fractions. He is like 
Madame Patti writing in praise of a soap ; he could 
calculate on any system, just as she would have been 
beautiful whatever she had used to wash her face. 
On the other hand, Sir Benjamin Baker has given 
evidence that he uses metrical measures to check 
his calculations in British units; while Mr. 
James Swinburne employs the c.g.s. system in 
all his calculations, finally converting the result 
into legal measures. It is the universal testimony 
of those who have become accustomed to the metric 
system for the purposes of design and calculation 


error not exceeding ;); in., while it is quite impos- 
sible to make castings to such limits, or anything 
like it. Again, where jigs are used it would, in a 
majority of cases, be mere pedantry to throw them 
away. For instance, if the bolt-holes round the 
flange of a steam chest be set out by a jig, it does not 
matter whether the centre-to-centre dimension can 
be expressed in millimetres or not. Often they cannot 
be expressed in fractions to be found on any scale or 
rule. For instance, if the extreme holes in a row are 
2 ft. 9} in. apart, and there are six intermediate 
bolts, the spaces measure 433 in., which is a quite 
unmanageable dimension in theory, but which offers 
no difficulty to a man with a pair of dividers, There 
are a great number of shop dimensions that do not re- 
quire an accuracy greater than #y in.; the remainder 
mostly concern small objects in which the cost of 
alteration is not so great. Gauges are an un- 
doubted difficulty. They would certainly have to 
be superseded, and the expense would be consider- 
able ; but, considered as a percentage of the »um 
invested in tools, the figure would not be great. 
Twist-drills and reamers also would need renewal, 
and these grow daily more expensive, owing to 
their extended use. 

Colonel Crompton laid great stress on the cost of 
renewing lead screws; but Mr. Siemens met him 
by producing two screws produced by a milli- 
metre-pitch screw, and two by a j-in. pitch 
screw, and two nuts, one tapped by a French tap 
and the other by a Whitworth tap, and defying 
him to differentiate between them. We gathered 
that Colonel Crompton did not decide the point. 
For 99 jobs out of 100 the existing screws will serve 
all purposes, and it will not be a great matter to 
find new screws for 1 per cent. of lathes. Any one 
who has carefully studied screw-cutting knows that 
the errors usually to be found are far in excess of 
those caused by cutting metrical threads by British 
lead screws. In any case screw threads yet await 
standardisation. No two shops produce Whitworth 
threads exactly alike, while there are more than two 
systems of gas threads in this country. In France 
there are several types of bolt threads. Germany 
adheres in the main to tre Whitworth thread, but 
has others. The Sellers thread is almost universal 
in America, but not quite. If we wait for interna- 
tional agreement in screw threads before we reform 
our measures, we are likely to wait too long. 

Such discussions as took place before the Institu- 
tion of Electrical Engineers have one grave defect. 
Nine-tenths of the speakers have a knowledge of 
only one system. It is like a debate on the Gallic 
language and literature carried on by men who 
know just enough French to ask their way from 
the Place de l’Opera to the Champs Elysées. The 
discussion should be confined to those who have 
extended experience of both methods, and their 
evidence should be considered judicially. After that 
the body of the members might give their opinions 
as to whether the advantages were worth the cost of 
the change. Several important engineering firms 
have already made it, and are loud in praise of it. 
In Lancashire textiles have been made to metric 
dimensions for years, because they were more sale- 
able on the Continent. If there is an order 
offered for locomotives in metric dimensions, our 
engineers make no difficulty about accepting it. 
All electrical units are on the c.g.s. system, and 
nothing would induce electricians to alter them. 
Difficulties are not made by those who have faced 
the subject fairly. They come mostly from those who 
are, as Sir Frederick Bramwell said of himself, 
‘**too old dogs to learn new tricks.” Those who 
have not the assurance to pretend the metric 
system is complex, draw a red herring across the 





trail by advocating a duodecimal system. There 
are immense theoretical advantages about the duo- 


that they would not abandon it if they could./ decimal system, but neither it nor the decimal 
They are like the man who has had his morning | system have any organic connection with the metric 


bath and feels new energy put into him. 


It wears | system. 


The decimal system dates back to pre- 


quite a different appearance to him from what it | historic times, to the date when man first learned 


does to the man who is warm in bed. 


to count his fingers. It was a great pity he had 


The manufacturing engineer cannot regard this | not twelve, but he had not, and it is as likely he 


question entirely disinterestedly. 


Crompton said, he has large sums invested in| the decimal system. 


As Colonel | will develop that number as that he will abandon 
It will cost us and the | 


lineal measures—in gauges, jigs, patterns, and| Americans far more than all the other nations to 
the like—and it will be very expensive to scrap | change our standards, for our manufacturing plant 


them. This is true ; but it is easy to exaggerate | 
the sum at stake. There are many works that would 
be the gainers for a wholesale scrapping of patterns 
and the introduction of new ones. But really there | 
are very few cases that a pattern will not serve) 
equally well for either system. 


sions can be reproduced in millimetres with an | late for us to follow them then, 


Any British dimen- | delay, whatever it may cost. 


is greater than that of all the world beside. When 
our American friends have overstocked their home 
market, and turn to export, it will not take them 
long to decide if a change is necessary ; and if they | 
do so decide, they will make it without unnecessary 
It will be somewhat | 
| 
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THE INTERNATIONAL FIRE- 
PREVENTION CONGRESS. 


Aw invitation by the British Fire-Prevention 
Committee has been recently circulated among the 
leading scientific and technical societies of the 
world to participate in an International Fire- 
Prevention Congress convened for July 7 of the 
current year. 

The importance of the subject to be considered 
cannot be disputed, and the occasion is not only a 
suitable one on account of the Fire Exhibition 
which takes place in the Metropolis this summer, 
but is most appropriate if we consider the ever- 
increasing loss of property by fire, combined with 
the particularly harrowing loss of life which has 
been so remarkable of late in and about London. 

There have been several congresses, to which we 
have referred from time to time, dealing with fire 
matters, notably in 1901: a Fire Congress at 
Berlin, which was held in the council chamber of 
the Imperial Houses of Parliament ; one at Paris 
in connection with the last International Fire 
Exhibition ; another at Amsterdam ; and we have 
also had gatherings of fire chiefs here in London 
in 1893 and 1896. 

But excepting, perhaps, the Amsterdam Congress, 
which, to a considerable extent, was a Fire-Pre- 
vention Congress of serious character, these gather- 
ings have been primarily fire brigade meetings or 
tournaments, and the fire-preventive or scientific 
side has been left in the background. The coming 
Congress for July, we are glad to see, has been 
described boldly as a Fire-Prevention Congress, 
and thus appeals to the professional building and 
engineering element in the first place, and only in 
the second to fire chiefs, whose primary duties 
relate to fire-quenching. We trust good will be 
derived from the present deliberations being limited 
to the precautionary measures essential to prevent 
fire and to prevent an outbreak of fire from spread- 
ing rapidly. 

Another feature of the impending Congress is its 
division into sections. There will be— 

Section I. Building Construction and Equip- 
ment. 

Section II. Electrical Safeguards and Protection 
from Lightning. f 

Section III. Legislation and Administration. 

Section IV. Fire Survey and Fire Brigade 
Patrols. 

Section V. Insurance and Fire Losses. 

Section VI. Standards and Tests for Materials. 

It is to be anticipated that more practical results 
will be obtained by splitting up the Congress into 
sections than by conducting the whole of the pro- 
ceedings in plenwm, and the experience of other 
technical and medical congresses has certainly been 
in this direction. Much, of course, in each case 
depends on the sectional chairman and sectional 
honorary secretaries, but we have no doubt that the 
British Fire-Prevention Committee — which not 
only has many influential friends in England, but a 
great many in America and on the Continent—will 
be able to make a suitable selection in each in- 
stance. We trust, too, that the Committee will 
not be too insular in its selection, for there are 
several leading authorities in other countries who, 
being also fully conversant with the three Congress 
languages, would be sure to be able to preside in a 
most admirable manner. 

The programme of the Congress, which seems 
to have been carefully thought out, can be obtaincd 
from the Congress Offices, at 1, Waterloo-place, 
London, S.W. The work is divided over three 
days—viz., July 7, 8, and 9, the first: day being 
|occupied with a general meeting, the second 
| with sectional meetings, and the third again 
| with a general meeting, whilst the afternoons are 
devoted to tests, inspection of buildings, viewing 
| the Exhibition, and a visit to the National Fire- 
Brigades’ Tournament. There is necessarily, as 
‘usual, a certain amount of entertaining, and the 
| Friday after the Congress is devoted to excursions 
of a useful, as well as a pleasant, character. 

In order to facilitate the visit of delegates, the 
railway companies have very courteously reduced 
‘their fares, whilst many noble owners are throw- 
ing open their private art galleries and collections, 
and the Exhibition authorities have provided free 
admission both to Exhibition and Tournament. 

Regarding membership, we would, however, 
make some remark. There has been the some- 
what curious division into foreign delegates, im- 
perial delegate, and ordinary members, apparently 
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based upon the Tuberculosis Congress of last year ; 
but why should the official foreign delegates be 
limited to one, and why should these foreign dele- 
gates—generally representing rich institutions or 
public authorities—be exempted from the Congress 
fee? We can fully understand that there is a certain 
feeling of courtesy to the stranger in this matter ; but 
the foreign ordinary member, we assume, pays his 
dues, so why not his more official colleague? Why, 
too, should each foreign official delegation be 
limited to one? for surely a foreign municipality 
might desire to send both their superintending 
architect and their chief fire brigade officer, and 
there would sure to be internal complications as 
to which was to be the ‘‘ official” delegate of these 
two gentlemen, whilst if they were both official 
foreign delegates it would not hurt anyone. The 
matter has particular reference to foreign Govern- 
ments sending over their delegates, for in most 
Governments both the home office and the public 
works office would probably desire to be repre- 
sented, and there would again be a clashing of the 
departments. We think this feature in the pro- 
gramme might be modified, and more than one 
foreign official delegate allowed and the exemption 
from fees cancelled. 

While we criticise we should, however, like to 
say a word as to the novel feature in the Congress 
circular — viz., that application, with the usual 
Congress fee of 1l., must be made by a certain 
date, after which the Congress fees are raised. 
We assume this is in order to avoid the troubles so 
often arising at gatherings of this description, of a 
large number of members only applying within a 
few days of the actual Congress, and thereby 
upsetting the whole of the arrangements and 
causing the executive some heavy extra expense. 
We think this commendable feature deserves 
copying elsewhere. 

After perusing the ‘‘ primary objects ” in view, 
as expressed in the Congress circular, we are 
desirous of recommending this Congress to the 
engineering societies, architectural, chemical and 
allied societies, and also the chiefs of the large 
permanent brigades, to the building surveyors 
and city architects, and to those who control 
the constructional part of insurance companies’ 
work. 

Apart from the benefit derived by public autho- 
rities and municipalities, members of the profes- 
sional classes in particular must, both collectively 
and individually, benefit by giving somewhat more 
serious attention to the question of fire prevention; 
and as the subject happens to be one in which 
nearly every profession should be more or less 
interested—whether architect, chemist, or actuary 
—attendance at, and also participation in, the Con- 
gress can only be to the public good. 

That tests take place during Congress week, and 
that with the last day of the Congress the National 
Fire Brigades’ Union will open what we may 
expect to be an excellent display, should afford a 
considerable amount of interest to those visitors 
who are not specifically concerned in the scientific 
side. 

But it is the great Government departments and 
municipalities who, we hope, will properly avail 
themselves of this Congress, and not take up that 
attitude of laissez faire, which so often prevails 
among public bodies in respect to movements of 
this kind, only to be awakened by some great local 
calamity. 

We understand that three of our great Govern- 
ment departments are wisely sending delegates to the 
Congress —all men of very high professional stand- 
ing. We have also been given to understand that 
a considerable number of municipalities in the 
North are sending carefully selected delegates ; and 
we trust that the southern municipalities will take 
up the subject in an equally serious spirit of our 
northern friends. Further, it would be well if the 
whole of the great Government departments directly 
interested in the subject sent representatives. That 
the foreign Government departmentsandassociations 
will be represented, of course, goes without saying, 
as interest is far more acute abroad, where the fire- 
preventive movement is making rapid advances. 
Throughout the United States and the northern 
part of Europe, Russia, Germany, Scandinavia, and 
the Netherlands, the Governments are showing cor- 
siderable anxiety in the direction of fire prevention, 
whilst in the United States the new building enact- 
ments show to what a length the municipalities will 
go to obtain a change from the more dangerous 
forms of construction with which the American 








cities are so generally associated, to the more 
substantial structures of which they stand so much 
in need. 

We trust that those arranging for the Congress will 
not omit to call the attention of the foreign public 
authorities to this meeting, for it is also not im- 
probable that we could learn a considerable amount 
as to preventive measures from some of our visitors. 
New York, Chicago, and Boston, for instance, we 
understand, are rapidly advancing in the question 
of fire tests and standards of fire-resisting materials, 
and, having considerable means, are able to do their 
work on an almost magnificent scale. In Berlin, 
again, the Royal Technical Research Laboratories 
are now carrying out a most elaborate series of 
fire experiments, in which new appliances and appa- 
ratus are being used. Again, the foreign fire 
chiefs, particularly those from the United States, 
from Austria, and from Germany, would be able to 
give us the benefit of considerable information as to 
the electrical fire hazards, to which we do not pay 
sufficient attention in this country; and again, 
our American insurance friends would be able to 
tell us of the means adopted for encouraging fire- 
preventive construction among the ordinary owners 
of property, and particularly in the factories of the 
States. 

There is one subject, however, on which we 
should lay stress, as deserving the close attention 
of a gathering of this kind, and that is the 
standardisation of fire-resisting materials. Based 
on the tests conducted in London, we should surely 
be able to arrive at a standardisation equitable to 
all parties and applicable for the specific pur- 
poses of building as practised in the Metropolis. 

It seems ridiculous to classify as ‘‘ fire-proof” a 
floor that is intended for a small tenement in the 
suburbs, and utilise the same description for a 
floor that is required in the West India Docks. <A 
door that will do good service for separating a 
tenement from a shop is described equally ‘‘ fire- 
proof” as one that is to separate two risks ina 
hop warehouse. The term ‘‘fire-proof”’ itself is 
illogic, much more so the application of this term 
to all manner of materials and forms of construc- 
tion having different ratios of resistance. The 
sooner this is put an end to the better, and if the 
opportunity of the Congress could be taken to 
obtain a definite settlement in this direction, that 
alone would be a step forward in the right direc- 
tion. 

Lastly, regarding electrical safeguards and pro- 
tection from lightning. It should now be possible 
to make some definite statement recognised by 
a gathering of professional men as to what is 
required. If the professions represented at such 
a Congress were to commend the latest ‘‘ wiring 
rules,” this alone would be of great benefit 
throughout the country. As to lightning, would 
it not be possible for the Lightning Research 
Committee to put forward the results of its inves- 
tigations, and similarly get these adopted on an 
occasion of this kind ? 

Altogether, the opportunity of this Congress is 
one that will be rarely again forthcoming in the 
interests of fire protection, and it is to be hoped 
that not only will the professional world recognise 
this, but that the executive will guide the Congress 
deliberations into a direction that may lead to 
directly practical results to all concerned. 








OVERHEAD WIRES. 

THE decision in the Court of Appeal in the case 
of the Finchley Electric Light Company v. Finchley 
Urban District Council has drawn attention once 
more to a matter which is of considerable public 
importance, but which is not as well understood as 
it might be—the question, namely, of the rights 
which a private person or company may have, or 
may obtain, to erect wires across public streets and 
highways for the purposes of supplying electric cur- 
rent for electric lighting, traction, or power trans- 
mission. The Finchley case is instructive, but as 
the decision in it is in line with earlier decisions on 
the same subject, we may with advantage take one 
of these ‘‘ leading cases ”’ first. We shall also have 
to notice the bearing of one or two statutes on the 
question. 

Let us clear the ground by pointing out at once 
where the law does not admit of overhead electric 
lines being erected. Section 14 of the Electric 
Lighting Act, 1882, is as follows :— 

** Notwithstanding anything in this Act or in any 
Act incorporated therewith, the undertakers shall 








not be authorised to place any electric line above 
ground, along, over, or across any street, without 
the express consent of the local authority ; and the 
local authority may require the undertakers to 
forthwith remove any electric line placed by them 
contrary to the provisions of this section, or may 
themselves remove the same and recover the ex- 
penses of such removal from the undertakers in a 
summary manner ; and where any electric line has 
been placed above ground by the undertakers in 
any position, a court of summary jurisdiction upon 
complaint made, if they are of opinion that such 
electric line is or is likely to become dangerous to 
the public safety, may, notwithstanding any such 
consent as aforesaid, make an order directing and 
authorising the removal of such electric line by 
— person, and upon such terms as they may think 
id 

This section, then, gives to local authorities an 
absolute veto over any proposal, made by any 
undertakers, authorised by Provisional Order or 
special Act, to erect wires across a street. It in- 
cludes wires which might be used for traction, and 
on this point Lord Cross’s Committee reported :— 
‘* The Committee are of opinion that while it may 
be advisable to maintain the veto of local authori- 
ties as to the erection of overhead wires given by 
Section 14 of the Act of 1882 in respect of other 
electric wires, it is not advisable that in the case of 
overhead wires for traction purposes the local 
authority, other than the London County Council, 
should have an absolute veto. While due weight 
should be given by the Board of Trade to the re- 
presentatives of local authorities, the Committeo 
think that in the case of wires for purposes of trac- 
tion it would be suflicient to give a locus standi to 
such local authorities.” We need hardly add that 
this recommendation has not yet been passed into 
law, with the result: that municipalities have had 
it all their own way in tramway schemes. 

Section 14, however, is not the only section deal- 
ing with this subject, for as a still further precau- 
tion it is ordained by the Electric Lighting (Clauses) 
Act, 1899, that in addition to the permission of 
the local authority the undertakers must also obtain 
that of the Board of Trade before they may place 
any line above ground, except within premises 
solely occupied or controlled by themselves. It may, 
perhaps, then be asked, in view of these statutory 
provisions, whether anyone at all is at liberty to 
erect overhead wires. The statutes are explicit on 
the subject, and there is no way of getting round 
them. ‘True, but it must be remembered that these 
provisions to which we have referred only apply 
to undertakings authorised under the Electric 
Lighting Acts, and that it is possible for anyone to 
start an electricity supply scheme without such 
authority. Such an undertaking works under certain 
disadvantages ; but, on the other hand, it need not 
first obtain the consent of a local authority before 
leading its wires across a street, provided it does not 
place these wires so as to be a danger to the public. 
The reason for this peculiar state of affairs is found 
when we examine the rights of ownership which a 
local authority has over the public roads and streets. 

No one could, without permission, lead electric 
wires over land belonging to another person with- 
out committing a trespass; and it might seem, 
therefore, that as the streets are vested in the local 
authority, that body would have the right to re- 
move any wires stretched across these streets. 
But itis not so. The question was fully considered 
in 1884 in the case of the Wandsworth Board of 
Works v. the United Telephone Company (13 
Q.B.D., page 904), and the Court of Appeal held that 
where a street ‘‘ vests” in the local authority, by 
Section 96 of the Metropolis Management Act, 1855, 
or by Section 149 of the Public Health Act, 1875, 
‘*street”’ includes a depth below the surface and a 
height above the surface sufficient for ordinary user 
asa street. That is to say, the fee simple is not 
vested in the local authority, but only a limited 
property. As tothe height above the surface vested 
in the local authority, one of the learned judges 
instanced such height as would be required for the 
passage of a fire-escape. In this Wandsworth case 
telephone wires crossed the street above the level 
of the roofs of the houses, and the Court held that 
so long as these wires were not a nuisance—e.4., 
dangerous to the public using the street—the local 
authority had not such a property in the street as 
to entitle them to maintain an action for an in- 
junction. 

This case, therefore, made it clear that if any 
promoters of an unauthorised undertaking ob- 
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tained permission from landowners to pass their 
lines and cables over their lands, they could, with- 
out permission, take these cables across the high- 
ways, so long as they did not interfere with the 
traftic or with the public. At the present day this 
law still holds so far as the right to erect wires is 
concerned, but steps have been taken to regulate 
the manner in which they shall be erected. This 
was done by Section 4 of the Electric Lighting Act 
of 1888. The section is too long to quote here, but 
the effect of Sub-Section 1, with which we are 
specially concerned, is that where lines are erected 
over, along, across, or under any street, for the 
purpose of supplying electricity otherwise than 
under the authority of the Electric Lighting Acts, 
the Board of Trade may require that these lines 
shall be continued and used only in accordance with 
by-laws and regulations made for the protection of 
the public safety, and of the lines of the Postmaster- 
General. In pursuance of this section the Board of 
Trade has issued regulations very closely resembling 
those made for lines erected under statutory autho- 
rity. One rule is that where a line crosses a street 
it shall be not less than 30 ft. from the ground. 

We may see an illustration of an unauthorised 
undertaking, with its wires crossing public streets, 
in the Finchley case. There the plaintiff company, 
formed in 1890, was supplying electricity to customers 
without statutory authority. The Urban District 
Council in 1889 obtained a provisional order, and 
is only now starting the work of supplying elec- 
tric current for lighting purposes. Company and 
Council are thus rivals, supplying the same area ; 
and one of the arguments of the plaintiffs was that 
the Council used their powers as local authority to 
injure the business of their trade rival. The par- 
ticular act complained of was that, in October, 
1901, when the company had carried mains across 
a particular public road at a height more than 30 ft. 
above the ground, the Council caused their servants 
to cut the wires, and threatened to ‘‘do it again” 
if the wires were renewed. The company claimed 
an injunction against the Council ; but Mr. Justice 
Farwell refused to grant it, as he held that this 
particular road, before it vested in the Council 
under the Public Health Act, was held in fee simple 
by the Turnpike Trustees, and that the whole estate 
held by these trustees was now vested in the 
Council. That is, the council were the owners in 
fee simple, and had therefore a right to remove 
the wires. It should be noticed that in this 
decision Mr. Justice Farwell was not going 
contrary to the decisions in the earlier cases. 
He was, in fact, bound by these cases; but 
for the special circumstance that the earlier 
road authority in this case had undoubtedly been 
owner in fee simple; and as that authority had 
ceased to exist, he considered the fee simple must 
now be in the Council. But the Court of Appeal, 
in spite of this special circumstance, has reversed 
the decision of Mr. Justice Farwell, and has held 
that all that is vested in the Council is the street, 
with so much of the area above and below as is 
necessary for its ordinary use as a street ; and that 
the wires in question, being carried at a height 
not less than that permitted by the Board of Trade 
regulations, were outside the Council’s area of use. 
A perpetual injunction has therefore been granted 
against the Council. 

It is certainly remarkable that a power which 
many electric supply companies would greatly like 
to possess, and which, did they possess it, they 
would gladly use, is absolutely forbidden to them, 
as the consent of the local authority cannot be 
obtained ; while a supply company, which has 
simply started business without parliamentary 
authority, making private arrangements with owners 
of land, can snap its fingers in the face of the local 
authority, provided the Board of Trade regulations 
be attended to. If this pcwer were not possessed, 
it would certainly be very difficult, if not altogether 
impossible, for any unauthorised person or company 
to supply electricity to any extent; for it is ex- 
pressly provided in the Board of Trade regula- 
tions that ‘* Nothing in these regulations shall be 
deemed to authorise the owner to break up or 
interfere with any street.” It is noteworthy, also, 
that in the model form of Provisional Order a note 
is given stating that ‘‘ Where an Order is granted 
to a company or person having overhead wires 
already installed, a clause will be inserted providing 
for their removal except in special circumstances.” 

In London special provision has been made for 
this subject by the London Overhead Wires Act, 
1891, which authorises the County Council to make 








by-laws with respect to identification, regulation, 
and construction of overhead wires, and to removal 
of wires erected or placed otherwise than in accord- 
ance with such by-laws and of disused wires. This 
Act does not apply to any wires belonging to an 
authorised undertaking, nor does it authorise the 
Council to confer any powers of placing wires for 
electric purposes overhead on any person or com- 
pany not authorised under the provision of the 
Electric Lighting Acts, 1882 and 1888. Urban 
authorities may obtain somewhat similar powers of 
making by-laws for the regulation of wires belong- 
ing to unauthorised companies or persons, by adopt- 
ing Part II. of the Public Health Acts (Amend- 
ment) Act, 1890, which, when adopted, authorises 
such authorities to make, alter, and repeal by-laws 
for prevention of danger or obstruction to the public 
from wires, &c., along or across any street. It will 
be noticed that there is no power given to veto the 
erection of overhead wires, but simply a power of 
regulation to protect the public. 

he whole question we have been considering is 
of interest at the present time, when suggestions 
are frequently made for setting up overhead wires 
alongside public roads for the use of electric motor 
cars, fitted with trolleys but not running on rails. 
We have heard this subject discussed, and the ques- 
tion asked as to what the legal aspect of the matter 
would be—what powers would be required for the 
erection of such overhead wires? The decision in 
the Finchley case affords a convenient opportunity 
of considering the matter, and the summary we 
have given above may be of interest. 








AMERICAN IRON PRODUCTION. 

Tue United States has established another record 
in pig-iron production. It was a foregone con- 
clusion, from the activity in the country and the 
periodical reports, that last year would see a big 
increase in the total of 1901, but the actual figures 
are none the less striking. The American Iron and 
Steel Association estimates that the quantity made 
was 17,821,307 tons. There was an _ increase, 
roughly, of 2,000,000 tons, as compared with the 
calendar year 1901, which latter, in turn, had shown 
an increase of somewhat over 2,000,000 tons com- 
pared with the calendar year 1900. In other 
words, in 1902 the United States produced 
4,000,000 tons more iron than two years before. 
The fact becomes additionally significant when 
it is recalled that the 1900 make of iron (13,789,242 
tons) had been the largest ever reached up to 
that time. Considering the many retarding 
circumstances which prevailed during the year, 
operating to restrict the production, it must cer- 
tainly be considered noteworthy that it should have 
been found possible to turn out so much iron. 
Mr. Swank deems it remarkable that there should 
have been such a large increase when there were 
such serious adverse conditions to contend with, 
chiefly inadequate transportation facilities, result- 
ing in a short supply of coke and iron ore, and the 
banking for longer or shorter periods of many 
furnaces. The anthracite coal strike also seriously 
interfered with the activity of many Eastern fur- 
naces. Of course, our good American friends are 
crowing over the results, and it may be allowed that 
they have reason, and that the figures of the United 
Kingdom and Germany look very poor by com- 
yarison. The United Kingdom in 1901 produced 

,761,890 gross tons of pig iron. For 1902 the 
output of this country was presumably somewhat 
over 8,000,000 tons. The production in Germany 
and Luxemburg in 1901 was 7,860,893 metric-tons, 
and for 1902 it may be estimated at half a million 
tons more. Belgium’s output in 1902 was in the 
neighbourhood of 1} million tons. Hence the 
statement that the output of the United States at 
17,821,307 tons was in excess of the combined make 
of iron in the same period by Great Britain, Ger- 
many, and Belgium, does not appear to be wide of 
the mark. 

Large as was the production, it was not equal to 
the requirements of the country. At any rate, 
Mr. Swank reports that the American Pig Iron 
Storage Warrant Company held no pig whatever in 
any of its yards on December 31. He also points 
out that this is the first time since its organisation, 
in 1889, that the company has not held at least a 
small quantity of pig iron in its yards at the 
close of a calendar year. As for the stocks of 
pig iron unsold in the hands of manufacturers or 
under their control, the amount, which had been 
exceptionally small at the beginning of 1902, was 





still further reduced, the aggregate on December 31, 
1902, being only 49,951 tons, against 70,647 tons on 
December 31, 1901, and 442,370 tons on December31, 
1900. The 49,951 tons is less than a single day’s 
production. It became necessary in these circum- 
stances to supplement home supplies of iron and 
steel with large importations from abroad. Of pig 
iron the imports last year were 625,383 tons, as 
against only 62,930 tons in 1901, and 52,565 tons in 
1900. Taking iron and steel in all its forms, the 
imports were 1,213,255 tons in 1902, against 
221,297 tons in 1901, and 209,955 tons in 
1900. Exports at the same time were heavily 
diminished. Of pig iron, the country exported 
only 27,487 tons, against 81,211 tons in 1901, 
and 286,687 tons in 1900. Of steel the shipments 
were 2409 tons in 1902, against 28,614 tons and 
107,385 tons respectively. Taking all the ship- 
ments reported by weight, the exports were 372,811 
tons, against 700,852 tons and 1,154,283 tons in 
the two years preceding. The total domestic con- 
sumption appears from the statistics to have been 
18,442,899 tons in 1902, against 16,232,466 tons in 
1901, 13,177,409 tons in 1900, and but 9,381,714 
tons in the calendar year 1897. If in place of the 
exports and imports of the pig metal we should sub- 
stitute the exports and imports of both steel and 
iron in all its forms, the contrast would be still 
more striking, for in 1902 the imports exceeded the 
exports in amount by 840,444 tons, whereas in 191 
exports exceeded imports by 479,555 tons, and in 
1900 by 944,329 tons. 

Pennsylvania is, of course, an easy first among 
the twenty-two producing States, having no less 
than 8,117,800 tons to its credit, this comparing 
with 7,343,257 tons in 1901 and 6,365,935 tons in 
1900. Ohio is second with 3,631,388 tons, against 
3,326,425 tons and 2,470,911 tons; Illinois third 
with 1,730,220 tons, against 1,596,850 tons and 
1,363,383 tons ; and Alabama fourth with 1,472,211 
tons, against 1,225,212 tons and 1,184,337 tons. 
During the year the South made a distinct advance. 
Altogether the Southern States turned out 3,034,574 
tons of pig iron, against 2,578,864 tons in 1901 
and 2,604,671 tons in 1900. All the other leading 
States, however, also greatly increased their make. 
Prices advanced considerably notwithstanding the 
effort of the United States Steel Corporation to 
prevent an undue advance. Taking the leading 
grades of iron and steel, values for the past year 
averaged 5 dols. to 6 dols. a ton higher than for 
1901. Thus the average of steel billets was 30.57 
dols., against 24.13 dols., and the average of grey 
forge pig iron (Lake ore) at Pittsburgh was 19.49 
dols., against 14.20 dols. In the case of steel rails, 
where the influence and authority of the United 
States Steel Corporation were effective, there was 
no change all through the year from the schedule 
price of 28 dols. a ton at the mills, It is worth 
noting that this was actually far below the average 
price for the twelve months of steel billets, from 
which the rails are made. 








THE TRADE PORTS OF JAPAN. 

THE great developments which, in recent years, 
have taken place in the Mercantile Marine and in 
the Navy of Japan have naturally led to the study 
of the harbour accommodation, with the result that 
considerable improvements have taken place, and 
many more are being carried out and suggested. 
At the present time the subject is being discussed 
in the public journals, and evidently there is a 
strong public opinion in favour of energetic steps 
being taken to keep the ports and harbours up to 
the growing requirements, not only of the internal 
trade of thecountry, but also of the increasing foreign 
trade. Mr. Megata, Director of the Taxation Bureau 
of the Department of Finance, has been taking an 
active part in the discussion, and his opinions have 
great weight, not only on account of his official 
position, but also because he has just returned 
from a tour through Europe and America, in which, 
like all other intelligent Japanese, he made good 
use of his opportunities and his business knowledge 
in studying what may be called the economics of 
harbour accommodation and its results on the trade 
and industry of the country. He has come to 
the conclusion that it is absolutely necessary that 
the harbours of Japan should be improved and 
rendered more adequate to the growing requirements 
of the country. : 

He points out that England, the United 
States, Germany, and Russia are all directing their 
attention to the expansion of their trade in the 
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Orient, and all are inquiring into the geographical 
position of Japan. He states that in all these 
countries the ‘equipment and facilities of sea- 
ports are as nearly perfect as can be, and thereby 
the different countries are trying to enlarge their 
foreign trade. Further, by having recourse to 
‘one-quarter free-trade ports’ they are each, 
through its own seaports, endeavouring to increase 
their share in the rights and advantages arising out 
of international commerce.” By ‘‘ one-quarter 
free-trade ports,’ Mr. Megata means, it may 
be explained, such ports as constitute warehous- 
ing centres, and he makes two general suggestions : 
firstly, that in contradistinction to the idea of free 
ports, Japanese ports should be made ‘‘one- 
quarter free ports ”—that is, that the existing port 
dues should be reduced to that extent; and, 
secondly, that no time should be lost in perfecting 
Japanese seaboard accommodation for trade pur- 
poses. He points out that Yokohama is the 
main sea-gate of the empire, and for purposes 
of foreign trade, especially that with America, 
no port in the country is more conveniently 
situated. It is, however very much in need 
of development and fitting with all the latest 
appliances necessary for the trade of a large har- 
bour ; for although improvements have taken place 
in recent years, they are still very inadequate. As 
for Kobe, it forms a kind of distributing centre or 
trade station between Europe and Asia, and has 
for its sphere of commerce the points east of Hong 
KXong, in China, and Korea, and up to Vladivo- 
stock. 

Nagasaki’s position is very much like that of 
Kobe, but it is nearer to the ports of China and 
Korea, and also Vladivostock, and its magnificent 
harbour and ample coal supplies render it a place of 
great importance from a naval point of view. As 
to Osaka, where a new harbour has been projected, 
while Mr. Megata thinks a harbour of the dimen- 
sions proposed quite necessary, he points out that 
its trade with China, Korea, Vladivostock, and 
nearer points will only require smaller vessels. 
At Yokohama and Kobe the Government itself has 
already begun the work of effecting necessary 
improvements ; while at Nagasaki and Osaka the 
municipalities themselves are undertaking the con- 
struction of harbours. Mr. Megata thinks that 
the next step necessary seems to be that the 
citizens of the four ports provide on their own 
account such facilities as will meet the respective 
requirements of the places. At Kobe and Naga- 
suki the local Custom Houses are already in pos- 
session of spacious grounds, and they are under- 
stood to be ready to lease out to local bodies 
or individuals lots for the purpose of erecting 
warehouses for the development of international 
trade. Mr. Megata is very decided on the subject, 
for his conclusion is :—‘‘ Do not say the matter 
should be deliberated upon. The need of the day 
is not deliberation, but immediate execution.” 

We need not go into the discussion which has 
taken place on the policy of free ports and partially- 
free ports. The prevailing opinion in Japan, how- 
ever, seems to be that the ports may well remain 
as they are in name, but that the need for im- 
proved and enlarged accommodation in the manner 
indicated by Mr. Megata cannot be too strongly 
emphasised. The Japan Times, which may be 
taken to represent enlightened Japanese opinion, 
insists on the urgent necessity of increasing and 
improving harbour accommodation at all the trade 
ports, and points out that with the great Trans- 
Siberian Railway in full working order, and an 
isthmian canal through Central America, momentous 
changes must occur in the trade routes and cur- 
rents of the world, and these changes are appa- 
rently not far off. Japan may or may not become 
a great intermediate station on these new high- 
ways of international commerce, but that will all 
depend upon the preparations she makes to 
offer sufficient inducements for the great trafic 
that may come her way. And nothing will 
be more important than the enlargement and 
improvement of the land and water tradal 
facilities at the open ports. The Japan Times 
concludes a lengthy article on the subject by say- 
ing :—‘* Mr. Megata’s suggestion that the present 
is not a bit too soon for us to go right ahead in the 
building of warehouses at our open ports, seems to 
be quite apposite. We would even go further, and 
say that the suggestion is one that should at once 
be taken up in good earnest, and carried out even 
at some sacrifice of the undertakings and enterprises 
of the hour.” It is quite evident from this discus- 


sion that the Japanese not only keep themselves 
acquainted with the latest developments of engi- 
neering, but also study what we may call commer- 
cial and political dynamics, so that they may anti- 
cipate the economic and industrial changes which 
are the results of the work of the engineer. 





NOTES. 
THE PuysicaL Society. 

THE new President of the Physical Society is 
Dr. R. T. Glazebrook, whose name, long known to 
physicists, has lately become familiar to wider circles, 
owing to his appointment as first Director of the 
National Physical Laboratory. His inaugural ad- 
dress was delivered on Saturday last, and dealt 
mainly with the present position of the society. 
This, we are sorry to learn, is not as flourishing as 
could be wished, since the membership remains 
nearly stationary ; and we fear there is much truth in 
the common belief that when an institution ceases to 
advance, it is highly likely to recede. The Society, 
we believe, fills a niche which no kindred society 
is competent to occupy. The Royal Society dis- 
cussions have for many years, to a preponderate 
degree, been concerned with questions of biology ; 
and even when an important subject, such as the 
discovery of argon, occupies their attention, ab- 
stracts of the remarks made by the different 
speakers are not readily accessible to non-fellows. 
On the other hand, the Physical Society to a 
certain extent compromises its standing by a 
certain laxity as to the admission of members. 
Generally speaking, this does little harm, as papers 
are only accepted for reading after being submitted 
to expert criticism, and the abstract of the dis- 
cussion supplied to the Press is carefully edited. 
Nevertheless, certain cranks have endeavoured to 
attract attention to their peculiar notions by 
notifying that they were members of the society. 
Dr. Glazebrook suggests that a change in the 
hour of meeting might be an advantage. These 
meetings are now held at 5 o’clock on Friday after- 
noons, an hour which is by no means convenient to 
many able men engaged in business during the day. 
He further suggests that more attention should be 
paid to placing abstracts of a paper in the hands of 
those interested some days before that fixed for its 
reading. Owing to the omission of this precaution 
certain very valuable papers read before the Society 
have been passed without any discussion whatever, 
a circumstance which must have been highly dis- 
couraging to their authors. All departments of 
physics are now so specialised that it is unfair, both 
to the author and his critics, to expect the latter to 
discuss off-hand a paper of real importance. 


RaILWAyY-ACCOUNTING AND ToN-MILEAGE. 


Mr. W. M. Acworth, in a very convincing argu- 
ment before the Royal Statistical Society, urged 
the importance of the railway companies sup- 
plying the Board of Trade with more complete 
statistics than those now compiled, to show 
especially the true state of the rolling - stock, 
and also the ton-mileage of freight dealt with 
during the year. No unbiassed statistician or 
economist can fail to realise the value of such data, 
although the management of railways, naturally, 
do not desire to take the public—nor, for that 
matter, their shareholders—too much into their 
confidence. We hope, therefore, that the recent 
action of the Inter-State Commerce Commission 
of the United States will form a further in- 
centive to our Board of Trade to move in 
this important matter. In America the ton- 
mileage and the revenue and expenditure per ton- 
mile have always been available, and have formed 
an important contribution towards the general eco- 
nomic consideration of railway operating. The 
Commission, recognising the value of such informa- 
tion, have decided to exercise their full powers 
under the Act constituting their Commission ; and 
have notified the railway companies that in future 
they must supply the tonnage, ton-mileage, earn- 
ings, and expenditure per ton-mile of the follow- 
ing commodities :—Grain, hay, cotton, live stock, 
dressed meats, anthracite coal, bituminous coal, 
and lumber. Such data are to be confined to 
freight carried in car-load lots. It is not at 
all surprising to note that the Association of 
American Railway Accounting Officers have 
opposed this request: Firstly, on account of 
the cost of furnishing the additional information ; 
secondly, because any conclusions which might be 
drawn from the statistics would be of no practical 








value; and, thirdly, on account of the diverse 
conditions under which the freight business of the 
different roads is conducted. It is averred that 
a summary of such statistics would prove to be 
misleading. The Commissioners have very properly 
taken the view that the risk of any misunderstand- 
ing is well worth accepting, in view of the value of 
the information itself, and they therefore insist on 
the information being given. Some of the railway 
companies, however, are consulting their legal 
advisers as to whether it is not possible to evade 
the order, or to prove that it is ultra vires. 


RHOpDESIA. 


The report made by Mr. J. F. Jones, C.M.G., to 
the British South Africa Company, which has just 
been published, conveys the impression that natural 
resources have been distributed in Rhodesia with 
even a more lavish hand than in the Great Lakes 
Region of the United States. Even in the matter of 
water power available, America must take a second 
place, since the far-famed Niagara Falls are com- 
pletely outclassed by the Victoria Falls ofthe Zambesi. 
At Niagara the river is but half a mile wide, and 
it falls 158 ft. The Zambesi Falls are 1} miles 
wide, and over 400 ft. high. The volume of water 
is thus enormous, though the Falls are situated 
about 900 miles above the river mouth. On 
the north of the Falls are enormous deposits 
of 20 per cent. to 33 per cent. copper ore, whilst a 
few miles south are the Wankie coalfields, yielding 
a coal much better than any hitherto found in 
South Africa, and only slightly inferior to the very 
best Welsh. The railway is expected to reach this 
coalfield in April next, and will be carried across 
the Victoria Falls into the copper-mining region, 
where there are also, it should be added, deposits 
of iron and zinc. The Zambesi will be bridged at 
this point, but the extension of the line north of 
the river is not to await the completion of this 
bridge, since an aerial ropeway will be established 
in the first instance, enabling coal and material to 
be cheaply transferred from one bank to the others 
The Wankie coal will also be taken to the gold 
mines in Southern Rhodesia, which at present have 
to use wood as fuel. This wood has to be hatled 
greater and greater distances as the trees nearer 
head-quarters are used up, and one mine is said to 
be now burning 15]. worth of wood per diem, which 
could be replaced with 5 tons of coal. This 
coal, it is expected, will be delivered in the 
neighbourhood of Bulawayo at 30s. to 32s. per ton, 
so soon as the railway is opened to the coal mine. 
It is satisfactory to note that the Rhodes trustees 
are making good the timber which has been de- 
stroyed for fuel by planting new trees. With the 
extensions now under way, the Rhodesian Railway 
system will be 2193 miles long. These lines 
all earn much more than sufficient to pay their 
interest charges, so that it has already been pos- 
sible to reduce freight rates ; and it is hoped that 
further concessions in this respect will soon be pos- 
sible. The British South Africa Company have 
also taken steps to reduce the oversea rates, and 
are fighting the shipping ‘‘ ring” by importing 
all their freight by the Houston or British India 
Lines. By this action all South Africa should 
benefit, and it is to be hoped that the other colonies 
will show themselves equally public-spirited. The 
agricultural prospects of Rhodesia are also excel- 
lent. Corn grows everywhere ; cotton of excellent 
quality grows wild, and tobacco is also grown with 
success. 


WIRELESS TELEGRAPHY, 


The current number of the Nineteenth Century 
contains an article by Mr. Charles Bright, F.R.S.E., 
on ‘The Present Position of Wireless Tele- 
graphy,” which affords excellent food for reflec- 
tion. To meet the present conditions of commercial 
telegraphy in dealing effectively with a continuous 
stream of messages at an almost limitless speed, in 
cipher code, without the prospect of confusion, 
interference, or eavesdropping, much has yet to 
be achieved. Those who have criticised the Post 
Office for not having yet entered into working 
arrangements with the Marconi Company are appa- 
rently ignorant of the conditions which go to make 
up an efficient telegraph service. We certainly 
need a service intermediate between that afforded 
by the mail and that afforded: by costly cablegrams. 
In many cases we should use the telegraph freely 
instead of the mail if there were such a thing as 
‘easy ” rates for non-urgent messages, to be trans« 








mitted, say, within twenty-four hours. Possibly 
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the aetheric system may be found equal to work 
of this description. One thing is quite certain : 
any competition that is set up by wireless tele- 
graphy can but react for the public good. The 
present superiority of the cable as a reliable, accu- 
rate, speedy, and secret messenger is, however, so 
marked that, apart from the lowering of the rates for 
comparatively unimportantand non-urgent messages, 
it would seem that the field of wireless telegraphy 
for continuous everyday use to distant countries is, 
at present, strictly limited. Looking ahead, too, 
it may be surmised that--on similar grounds—both 
systems will have their useful sphere, and that it is 
improbable that cables will become obsolete in any- 
thing like the near future. Meanwhile, it is essen- 
tial that wireless telegraphy ke got in hand, under 
the single control either of the Government or 
of some responsible parties under Government 
license, to avoid the endless confusion that is 
bound otherwise to be an accompaniment of any 
system of telegraphy founded on the wafting of 
electric waves, of enormous potential, into space. 
Notwithstanding a great wealth of words on both 
sides, the public have not, so far, had much oppor- 
tunity of arriving at a broad and disinterested view 
of the subject resulting from temperate evidence. 
The time is now ripe for a full inquiry into the 
value of the aetheric system of telegraphy for the 
various work that it professes to do. Such an 
inquiry should benefit alike the Government and the 
people. If the wireless method should gome out well 
from the ordeal, so much the better for the country ; 
for there can be no question that, if only for the 
sake of keeping the existingservice ‘‘up to themark,” 
nothing but good can come from a healthy competi- 
tion. As the true meaning of Imperial unity becomes 
more and more appreciated, it becomes of increas- 
ing importance that our Imperial telegraphic 
facilities should be improved. It is doubtful 
whether anything else tends to develop, in so high 
a degree, a common feeling of kinship amongst 
the Empire. If wireless telegraphy, by the mere 
act of serving as a competitor, can help to 


awaken those concerned to this idea, it will | 


have done useful work here—even if not otherwise. 
In the Times of the 5th inst. a letter appeared 
from Mr. Henniker Heaton, M.P., followed by 
others from Sir John Wol’e Barry, Sir Henry 
Tyler, and Mr. Charles Bright. Mr. Henniker 
Heaton called attention to the ‘‘ wickedness” of 
the Post Office in not giving Marconi’s Wireless 
Telegraph Company facilities at Poldhu for con- 
necting up with the Postal Telegraphs, and con- 
trasted their policy in this matter with that of the 
Navy, Trinity House, and Lloyds. But, as Mr. 
Bright remarked in reply, the requirements for the 
latter are very different to those of the Post Office 
Telegraphs; and it is conceivable that the pre- 
sent policy of the Post Office in this matter is the 
result of a careful and unbiassed consideration 
on the part of the Post Office technical officers. 
The title of Mr. Heaton’s letter was, sensationally 
enough, ‘‘ Wireless Telegraphy—Friend or Foe ;” 


























TYPE H, 


but, not content with this, he must strikeout into 
‘* Polar expeditions,” ‘‘ hostile currents,” ‘‘ vicious, 
toppling icebergs,” ‘‘carnivorous creatures,” and the 
‘* deadly unseen worst foe of a freezing all-pervad- 
ing temperature!” Sir Henry Tyler’s letter, 
written from the same (Carlton) club, was more 
temperate in character. We can only say with 
reference to this that we should be glad to see a test 
made by independent experts, such as would tell us 
something about the present reliability of wireless 
| telegraphy for cipher code. If favourable to the 
Marconi Company, this should be worth a good deal 
more than all the sensational clatter that has been 
lately let loose. 














THE LATE MR. T. M. BARR, M. INST. C.E. 

Tus week we have to record the death of Mr. Thomas 
M. Barr, Perth, a gentleman who has been in the ser- 
vice of the Caledonian Railway Company for many years. 
Mr. Barr was born at Mar "hill, one of the north-western 
suburbs of Glasgow, in the year 1834, and he was a 
member of the engineering staff of the Caledonian Rail- 
way Company for the long period just mentioned, most 
of the time as a district assistant to the late Mr. George 
Graham. Mr. Barr first served his apprenticeship as a 
joiner with Mr. Blair, who was a contractor in Glasgow, 
and then he joined Mr. Thomas Kyle, who was the lead- 
ing land surveyor in the city. With the firm of Thomas 
Kyle he remained seven years; and during that time 
he spent much of his effort in making an _ engineering 
survey of the Clyde, and in taking the soundings of that 
river between Glasgow and Port Glasgow. That was all 
in preparation for the Act under which the Clyde Trust 
was constituted. 

Mr. Barr left Mr. Kylein the year 1860, and joined 
the Edinburgh firm of Messrs. Wylie and Peddie, civil 
engineers. They had a large amount of Parliamentary 
work, one of the pieces of work being the railway be- 
tween Peebles and Inverleithen, another being the Kirk- 
cudbright Railway, and a third being the Berwickshire 
Railway. Mr. Barr was engaged on all of these railways, 
setting out two of them, and in 1862 he was appointed 
the resident engineer to superintend the construction of 
the Kirkcudbright Railway. He had charge of it up till 
1865, when it was opened. Mr. Barr subsequently be- 
a general manager of the Glasgow and South-Western 

uilway. 

Mr. Barr, in April, 1871, left the service of the Glasgow 
| and South-Western Railway, and joined the Caledonian 
| Railway as the principal assistant to the late Mr. George 
Graham, who was for very many years the chief engineer to 
the Caledonian Company—practically from its first enter- 
ing upon the work of survey and construction. Mr. Barr 
was employed in designing and superintending the carry- 
'ing out of many important works, in enlarging and 
| extending the accommodation of various stations, and in 
| the laying out and constructing new lines of railway, 
chiefly in the Glasgow district. 

Mr. Barr took up the duty of engineer for the Northern 
Division of the Caledonian Railway on February 1, 1880. 
That extended to about 400 miles of railway, including the 
Callander and Oban Railway, and embraced all north of 
—— to Aberdeen, and from Arbroath and Dundee to 

n 





Mr. Barr always accompanied the train of the late 
Queen Victoria when travelling over the Northern Divi- 
sion, and he made altogether 84 such journeys. During 
his practice as an engineer he had the responsible charge 
of carrying out engineering works of various kinds, to the 
value of about 3,000,000/. 

In the thirty-fourth session of the Institution of Engi- 
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neers and Shipbuilders in Scotland, 1890-91, Mr. Barr 
read a paper giving an account of the ‘Renewal of Rail- 
way Viaducts and Bridges on the Northern Division of 
the Caledonian Railway, 1880-88,” for which the Society 
awarded him a medal. 








ROYAL METEOROLOGICAL SOCIETY. 

Tur monthly meeting was held on Wednesday evening, 
the 18th inst., at the Society’s rooms, 70, Victoria-street, 
Westminster, Captain D. Wilson-Barker, F.R.S.E., 
President, in the chair. 

Reference was made to the death of Mr. James 
Glaisher, F.R.S., who was one of the founders of the 
Society in 1850. 

Mr. E. Mawley presented his report on the ‘‘ Pheno- 
logical Observations for 1902.” In all parts of the British 
Isles the phenological year ending November 30, 1902, 
was for the most part cold and sunless. Rain fell at un- 
usually frequent intervals, so that although the total 
quantity proved deficient, there at no time occurred any 
period of drought. Wild plants were every here behind 
their mean dates in coming into flower, but the depar- 
tures from the average were, as a rule, slight until about 
the middle of May. After that time until the end of the 
flowering season, the dates of, blossoming were later than 
in any other year since the present series of records was 
instituted in 1891. 

The swallow, cuckoo, and nightingale were a few days 
earlier than usual in making their appearance. 

The most remarkable feature as regards the weather 
and its effect on vegetation was the way in which it 
favoured the growth of all the farm crops, except potatoes 
and hops ; for it is seldom in the same year that the yield 
of wheat, a oats, beans, peas, turnips, mangolds, 
and grass are alike abundant, even in a single district, 
— in all parts of the kingdom, as was the case 
in 1902. 

On the other hand, all the fruit crops were, more or less, 
deficient, with the exception of strawberries, which yielded 
well, but were, like most other fruits, lacking in flavour. 








STEEL BALL - BEARINGS. 
To THE EpIToR oF ENGINEERING. 
_ Str,—By way of —— to the interesting article 
in your issue of December 26 last, on ball-bearings indus- 
trially applied, I beg to submit the results of practical 
observations that I have been able to make on the ball- 
bearings used in our installation of centrifugal pumps. 

The pattern supplied from the first by Messrs. Sulzer 
Brothers is the type A, Fig. 1, above. 

This had the defect of resting directly upon the shaft 
by means of a shoulder of 1 millimetre only. Asa result of 
the narrowness of this shoulder, the stress per unit of sur- 
face was very great, and produced a rapid wear of the shaft. 
In consequence of this wear, the bearing no longer bore 
evenly on the shoulder, and the axis of the bearing ceased 
to coincide with the axis of the shaft. The bearings thus 
being under unequal strains, as well as the balls, the wear 
was rapid, and soon put everything out of working order. 

To remedy this defect, it was essential to increase the 
surface of support of the bearing on the shaft, on the one 
hand (to diminish, that is, the stress per unit of surface) ; 
on the other hand, it was necessary also to avoid allowing 
the bearing to work directly on the shaft. 

During the year 1900 we carried out continuous trials 
with different patterns of bearings, so as to reach the end 
in view. After a year of such trials, we decided to adopt 
types H; and Him, leaving to the immediate future 
the execution of comparative trials of these two types, 
employing alternately balls of § in. and § in. in diameter. 

looking at Figs. 2 and 3 it will be at once seen that the 
bearing, or ball race, no longer works directly on the shaft, 
but is supported by an intermediate piece 0, fixed to the 
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shaft by means of a key, and supporting itself on the | with §-in. balls. Ishould here observe that bearings with 
shaft by a shoulder of 4 millimetres instead of 1 milli- | }-in. balls are less rapidly heated than those wit 


metre as before. 


The introduction of these types obliged a modifi- 


and when one knows that the heating of a bearing almost 
’ invariably indicates either wear of the shells or the frac- 
cation of the pump shafts, but as the requirements of the | ture of a ball, it is easier to take precautions for the 
service allowed but very little time for alterations, the | removal of the defective bearing when warned by a 
new patterns could only be put into use gradually. 
Moreover, we have a considerable stock of bearings to 


| gradual heating than when the heating is sudden. 
'a ball breaks while at work, we are usually made aware 


§ in.; 


When 


The accompanying Table gives details of the duration 
of ball-bearings over the years 1901-2. 
In pump I may be seen bearings of pattern A which 
have lasted for 240 days, only an occasional 
balls having been required. , 
used in pump IIT has even lasted 289 days. It will also 
be seen that the duration of pattern H, is very variable, 
and primarily depends on the quality and tempering of 


he trial pattern (Fig. 4) 








change of 





DATES. 


January 1 


February 24 
March 8 
so - 


» 0 


March 25 
April 13 
26 


” 


May 3 .. 
a ae 


OO oe 


May 26.. 
June 6.. 


eae 
July 13... 


July 16.. 
so. ase 
August 15 
September 8 
October 6 


2 
» = 


November 15 
December 4 


~I 


” 8 
” 4 
” 15 
” 28 


* The bearings thus marked were from the same delivery, and were, as well as the balls, 
of 


pattern A, and therefore continue to utilise them for cur | of it by a metallic 
pump I. Practice had shown that these patterns gave | then indispensable, 


Removed bearing after 


-|Removed bearing after 


Puype I. 


.| Bearing A }in. in place . 


since September 25, 
1900. Balls changed 
October 7, 1900, and 
November 21, 1900 


Changed the balls 


Changed the balls 


Changed the balls 


Changed the balls 


233 days’ working. 
Put in a bearing A 
4in., taken on Feb-| 
ruary 18, 1901, from 
Pump III. after 31 
days’ working 
Changed the balls 
Changed the balls 


Changed the balls 


Changed the balls 


Changed the balls 


240 days’ working. 
Put in place a bear- 
ing A } in, 


Changed the balls 


1901. 


Pump II. 


Trial bearing 


Removed trial bearing 
and put in place an A 
gin. bearing 
Changed the balls 


Changed the balls 


Changed the balls 


Changed the balls 

Removed the bearing 
after 72 days’ work- 
ing. Putin place an 
A §-in. bearing 


Changed the balls 

Removed the bearing 
after 41 days’ work- 
ing. Putin place an 
A §-in. bearing 


Changed the balls 


Changed the balls 
Changed the balls 
Removed the bearing 
after 78 days’ work- 
ing. Put in place an 

A §-in. bearing 


Changed the balls 
Changed the balls 


Removed the bearing 
after 107 days’ work- 
ing. Putin place an 
Hr }-in. bearing 


Removed the bearing 
after 40 days’ work- 
ing. Putin place an 
Hi 4 in. bearing 


Changed the balls 

Removed the bearing 
after8 days’ working. 
Put in place an Hi 
§-in. bearing 








very satisfactory results, 


With all the patterns that we have had in use, we have 
employed balls of in. and 4in. diameter. 
were to the number of 16 per bearing, while there were 
The results have been almost analogous, 
although I have observed less wear with balls of 4in. than 


20 of the latter. 


too soft metal. 


HORCAJO MINES.—BALL-BEARINGS. 


Pump III. 


Bearing A {in. in place 
since November 5, 
1900 


Removed the bearing 
after 89 days’ work- 
ing. Put in place a 
trial bearing 

Removed trial bearing 
and put in place a 
bearing A 3 in. 

Removed the bearing 
after 15 days’ work- 
ing. It is in good 
order, and can be 
used again. Put in 
place a trial bearing 


Changed the balls 


Changed the balls 


Removed the bearing 
after 289 days’ work- 
ing. Putin place an 
Hi }-in, bearing. 





The former 





avoided. 


rent reason. 


| these conditions. 





Pump IV. 


Put in place an 
Hin i 
bearing 


DATES. 


January 24 


February 2 


March 23 


or 
” 29 


April 5 





w Sb. 


June 15 

9. 

July 13 

: 29 
| 

August 4 


| September 1 
4 -in. _ 8 


” 20 


oO 


October 


” 24 


November 5 





December 4 


| 
| 
| 
| 


” 5 
| a 
| ” ‘ 
| 

” 16 

” 23 








sounding noise; a change of balls is 
if rapid wear of the bearing is to be 


| The bearing frequently becomes heated without ed 

The entire casing was then surrounded 
| with wet linen, artificial cooling being thus produced. 
We have had bearings that have worked a fortnight under 


.-|Removed the bearing 


.|Removed the bearing 


-|Removed the bearing 


Pome I. 


after 47 days’ work- 
ing. Putin place an 
A §-in. bearing 


after 60 days’ work- 
ing. Put in placean 
A §-in. bearing 


after 65 days’ work- 
ing. Putin place an 
A §-in. bearing 
Changed the balls 





| 


-|Removed the bearing 


after 129days’ work-| 
ing. Putin place an 
A §-in. bearing | 
Changed the balls | 


-|Removed the bearing) 


after 48 days’ work-| 
ing. Putin place an| 
A §-in. bearing | 





the be: 


of the 


1902. 


Pump II. 


Changed the balls and 
turned over the 


piece a 

Changed the balls and 
the piece b 

Removed the bearing 
after 100 days’ work- 
ing. Put in place an 
Hi: @-in. bearing 

Removed the bearing 
after 11 days’ work- 
ing. Putin place an 
Hi: §-in. bearing 


Changed the balls 
Fitted a new piece c¢, 
turned over piece a 
and changed the balls 
Removed the bearing 
after 115 days’ work- 
ing. Put in place an 
Hi 4-in. bearing 


Changed the balls 


Changed the balls and 
piece ¢ 


‘Removed the bearing 


after 99 days’ work- 
ing. Put in place an 
Hy; $-in. bearing 

Changed the balls, the 
piece ¢, and turned 
over piece a 


aring and balls. 


shaft. 


Pune II. 


Changed the balls 


Changed the balls 


Changed the piece c, 
turned over piece a, 
and changed the balls 

Removed the bearing 
after 138 days’ work- 
ing. Putin place an 
Hi: }-in. bearing 

Removed the bearing 
after 12 days’ work- 
ing.* Put in place an 
Hi; }-in. bearing 

Removed the bearing 
after 2 days’ work- 
ing.* Putin place an 
Hi }-in. bearing 

Removed the bearing 
after 5 days’ work- 
ing.* Putin place an 
H; §-in. bearing 

Removed the bearing 
after one day’s work- 
ing.* Put in place 

| an Hr §-in. bearing 

Changed the balls 





Changed the pieces a 
and ¢ and the balls 
Changed the balls 

Changed the balls and 
turned over piece a 

Removed the bearing 
after 132 days’ work- 
ing. Put in place 
an Hr: }-in. bearing 

Removed the bearing 
after 4 days’ work- 
ing. Put in place 
an Hi 4-in. bearing 


Changed the balls and 
turned over piece a 
|Removed the bearing 
after 42. days’ work- 
ing. Put in place 

another bearing 


Changed the balls and 
piece c, and turned 
over piece @ 

Removed the bearing 
after 30 days’ work- 
ing. Put in place an 
Hin }-in. bearing 

Removed the bearing 
after 2 days’ work- 
ing. Put in place an 
Hiu 8-in. bearing 

Removed the bearing 
after 6 days’ working, 
and replaced the one 
removed on Dec. 7 

Removed the bearing 
after 12 days’ work- 
ing. Putin place an, 
Hin }-in. bearing 




































































Pempe IV. 


Changed the 
balls 





We had occasion quite recently to 
, put to the test the bearings Hi: on pump III, and these 
gave results which were far from ne ; these pat- 
terns, it seems, should be completely abandon 
case of pumps having a considerable longitudinal pressure 


Good results appear to be given by this see only in 
pump IV, but it must not be forgotten t. 


nat this pump 
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only raises water to 35 metres, and the longitudinal pres- 
sure of the shaft is therefore much more reduced than in 
the other three pumps. 

I believe that these observations will be of interest to 
those who are engaged in the practical application of ball- 
bearings. 

Yours truly, 
Pau. ii. ZIEGLER, 
Engineer to the Horcajo Mines. 
Horeajo, January 6, 1903. 








THE CONSTITUENTS OF STEEL, AND 
THEIR NAMES. 
To THE Eprtor OF ENGINEERING. 

Sir,—In the Engineering and Mining Journal of 
January 24, 1903, I read with interest a letter from Pro- 
fessor Howe, in which he points out the difficulty he has 
found in making students realise that pure typical 
hardenite (21 Fe, Fe;C) is an eutectic as defined by 
Guthrie. 

I fully sympathise with Professor Howe, but have never 
personally experienced his perplexity, because from the 
first I recognised the unsuitability of M. Osmond’s pro- 
— term, and hence have never used it. I notice that 

*rofessor Howe accepts M. Osmond’s figure of 0.80 per 
cent. of carbon as coincident with the maximum propor- 
tion of the so-called eutectic. This actual carbon per- 
centage is not a question of theory, but of fact. py a 
matter of fact, M. Osmond’s figure 1s not quite accurate. 
In April, 1895, I submitted to the Council of the Institu- 
tion of Civil Engineers a paper on ‘‘ The Influence of 
Carbon on Iron.” This paper was read (after the distri- 
bution of copies some six months in advance) in December, 
1895. In this memoir I specified, for the first time, the 
quantitative composition of Sorby’s pearly constituent 
and its flint-hard transformation product as trapped in 
steel suddenly quenched from a — heat. 

1 conclusively proved that the critical micrographic 
point was, in nearly pure iron, almost exactly at 0.9 per 
cent. carbon. 

I also showed by measurements of the heats of carbon 
transformation that the maximum heat of recalescence 
was obtained from the 0.895 per cent. carbon steel, which, 
when normally crystallised, exhibited 100 per cent. of 
pearlite under the microscope. 

na is tabulated an extract from my thermal 
records :— 


Heat of Recalescence Evolved at Ar 1. 
Carbon, 


per 
Cent. Equivalent Rise in Equivalent Rise in Tempe- 
Pyrometric Millimetres. rature of Steel in Deg. Cent. 
0.740 20.0 62.0 
0.895 23.6 73.2 
1.200 21.3 66.0 


It will be seen that carbon 0.74 per cent. and carbon 
1.20 per cent. both evolved palpably less heat than carbon 
0.895 per cent. 

The sample with 0.74 per cent. also shows to this day 
the presence of a considerable quantity of structurally 
free ferrite. 

i challenge any metallurgist to prove that 0.8 per cent. 
evolves more heat than 0.9 per cent. carbon at Ar1 ina 
pure iron and carbon steel. 

Talso challenge the production of a 0.8 per cent. carbon 
sveel which after a normal crystallisation is without struc- 
turally free ferrite. 

tn the 1895 paper I proposed to call the 0.9 per cent. 
carbon steel ‘* ole ” for steels ree ah, veel than 
0.9 per cent. carbon I suggested the term ‘‘ unsaturated ;” 
whilst steels containing more than 0.9 per cent. were 
to be distinguished as ‘‘ super-saturated.” This nomen- 
clature was, in the discussion, definitely accepted by 
M. Osmond. 

The terms employed were theoretically neutral and 
accurately expressed the micrographic and thermal facts. 
Some time afterwards, however, the inapplicable terms 
** eutectic,” ‘‘ hypo-eutectic,” and “‘ hyper-eutectic ” were 
proposed by M. Osmond and :adop by the allotropic 
school. Professor Howe has rendered good service in call- 
ing the attention of his party to the scientific error of 
their ways. 

But, Sir, Professor Howe now proposes to his fellow- 
schoolmen the terms ‘‘ benmutic,” ‘‘sub-benmutic,” and 
‘*super-benmutic.” At the same time I gather from 
Professor Howe’s letter that (to use a sample phrase) 
** hyper-eumetamorphic-steel ” would be a highly desirable 
and sound expression, if it were not ‘‘ jargon.” 

I think, Sir, it is possible that some people may con- 
sider that Professor Howe’s proposed alternative term 
** super-benmutic” steel, even if not jargon, does, never- 
theless, closely verge on the pedantic. Its use also 
involves a serious danger which seems to have escaped 
the attention of Professor Howe. Quite recently a learned 
Oriental professor has assured us that metals feel. 
Imagine, Sir, the feelings of a conscientious but highly- 
sensitive razor, on receiving the information that it was 
composed of ‘‘hyper-benmutic steel!” I fear, Sir, the 
useful little implement could never smile, or rather shave, 
again. 

For me, Sir, and I venture to think I may also speak 
for many members of the ‘*‘ carbonist” school, the terms 
“unsaturated,” ‘‘saturated,” and ‘‘super-saturated” steels 
will suffice to the end of the chapter, because the exact 
molecular configuration of hardenite seems likely to re- 
main a mystery to the end of our time. 

The terms just quoted, having reference to carbon, are 
correct ; but the proposed term ‘“‘benmutic,” &c., has refer- 





ence to pearlite transformation. Hence super-benmutic 


steel really means ‘“‘ over or above well-transformed steel,” 
and such a phrase is inaccurate, because the most well- 
transformed steel is the saturated steel, and in unsatu- 
rated and super-saturated steels the wellness or complete- 
ness of the mass transformation is impaired owing to 
structurally free ferrite and cementite respectively dis- 
placing a certain amount of pearlite. 

Professor Howe also calls attention to ‘‘ the anomaly 
of assigning definite names to decomposition products.” 

At the last May meeting of the Iron and Steel Insti- 
tute Mr. Andrew McWilliam and I emphatically called 
attention to this anomaly. 

Professor Howe, however, proposes that this erroneous 
nomenclature should be perpetuated because of its con- 
venience. It will be well ack to sacrifice scientific truth 
to alleged convenience. 

Professor Howe looks forward hopefully to the time 
when the number of micrographic ‘‘ites” will be ‘‘in- 
creased enormously.” There are people, strangely enough, 
who contemplate any such possibility with dismay. In 
the meantime, with reference to the enormous number 
of constituents sup to be yet hidden in the ‘‘ womb 
of time,” Professor Howe finds himself in the embarrassing 
position of the gentleman of whom it was said :— 


‘* The Spanish fleet he could not see 
Because ’twas not in sight.” 


I may, however, remark that there are two constituents 
of steel which do not terminate in ‘‘ite”—namely, fer- 
rous sulphide (FeS) and manganous sulphide (Mn8). Pro- 
fessor a does not see any necessity to call these 
substances ‘‘ ites” because they have a definite chemical 
composition ! 

The question which will at once spring to the = of 
every metallographist will be, Why did Professor Howe 
confer upon the “‘intensely hard constituent ” of my 
venerable friend Dr. Sorby the name ‘‘ cementite,” since 
this substance has been repeatedly proved to have the 
definite chemical formula Fe;C, or a multiple thereof ? 

Sir, the chances of micrographic life are very unequal. 
It was the misfortune of these sulphides to be micro- 
graphically discovered by me. Had an allotropic instead 
of a carbonist physician presided on the occasion of their 
birth, they would probably at the present moment rejoice 
respectively in the imposing titles of ‘* johnesteadite ” 
and ‘‘hmarionhoweite,” to the great advantage of steel 
metallurgy in general. 

These constituents, therefore, being unavailable for 
christening pu , and no others being at present 
visible, the manufacture of new ‘‘ites” would, to the 
ordinary mind, appear impossible. But in the vocabulary 
of Professor Howe this word does not exist. 

He evidently considers that it is by no means indis- 

nsable that a micrographic constituent should be visible. 

e therefore proposes to call the transformation product 
of pearlite which exists at a red-heat, and therefore cannot 
be seen under the microscope ‘‘ osmondite.” 

Sir, after admitting the fact that the name Osmond 
richly deserves perpetuation, the only argument which 
can be put forward in opposition to this remarkable pro- 
posal is the eloquent silence of a great amazement. But, 
Sir, it must be confessed that when this suggestion is 
made as a means of facilitating the studies of students, 
Professor Howe illuminates a letter—which, owing to 
the nature of the subject dealt with, is necessarily some- 
what dry—with a refreshing gleam of cynical and un- 
suspected humour. 

I remain, Sir, yours faithfully, 
J. O. ARNOLD, 
Professor of Metallurgy in the University College, 
Sheffield. 


P.S.—I regret that the demands upon my time will 
prevent me embarking upon a correspondence; this, how- 
ever, is asmall matter. If the views put forward in this 
letter be mistaken, they will fall to the ground ; if true, 
they will survive. 

February 17, 1903. 








THE PATENTS ACT, 1902. 
To THE EprTor or ENGINEERING. 

Str,—Section 1 of the above Act provides, inter alia, 
for the making of a limited official search as to the novelty 
of the inventions claimed in all.complete specifications 
deposited ; it further provides for the reduction of the 
period known as provisional protection from nine to six 
months. 

It does not appear to be generally known that this 
section will not come into operation until such date as the 
Board of Trade may by order direct ; and we are advised 
that there is little likelihood of such order (which will 
have to be laid before both Houses of Parliament) being 
made for a couple of years, the necessary machinery for 
carrying the provisions into effect being wanting at present. 

EK. P. ALEXANDER AND Son, 
Chartered Patent Agents. 
19, Southampton Buildings, London, W.C. 








NAVAL CONSTRUCTORS. 
© THE EpitTor OF ENGINEERING. 
Srr,—From the letter on the above subject in your 
issue of the 16th ult., it would appear that a scheme 
which has been prepared with the view to improve the 
position or status of the Royal Corps of Naval Con- 
structors has, unfortunately, had the reverse effect. 
Seeing that the naval supremacy of the country 
depends very largely upon the skill with which its shi 
are designed, it is of the highest importance that the 
status of its naval constructors should be raised and not 
lowered. 
The attainment of the practical and theoretical know- 
ledge necessary for qualifying as an assistant naval con- 
structor implies capabilities of no mean order, and in- 


’ 





volves considerable personal outlay ; and after having spent 
some years in the service, the very inadequate remunera- 
tion of 300/. per annum appears to be that paid to an 
assistant naval constructor, and at an age when his powers 
are at their best. ; 

It is false economy to underpay men who have attained 
to such proficiency, and the effect must be to induce the 
most capable men to seek employment in private ship- 
yards, where their high training is better appreciated, to 
the loss of the nation, who have paid for part of such 
training. y 

It is to be hoped that the matter will be taken up in- 
Parliament. 

Yours truly, 
Pro Bono Pustico. 








GAS-STOVE DANGERS. 
To the Eprror oF ENGINEERING. 

Srr,—1 shall be very much obliged if you, or some of 
‘ion’ readers, can show me why certain types of gas stoves 
1aving atmospheric burners do not require a flue or 
chimney to carry seat A the products of combustion. I have 
lately seen in a very large bed-room a gas stove of very 
large proportions, consisting of a very powerful atmo- 
spheric burner having a #-in. gas supply pipe, the heat or 
products of combustion passing - and down inverted 
U-shaped oval castings practically identical with the 
American hot-water radiators, with the exception that the 
ends of the castings are open at the bottom. These gas 
stoves are now made in very large sizes without any flue 
whatever, and are provided with the usual snare which 
consists of a shallow tin tray to catch the condensation 
when the stove is first lit. 

I was informed that such a stove was passed by the gas 
company’s inspector as safe. What I want to know is, by 
what theory is the carbonic acid gas got rid of, and is not 
such a stove a death trap if kept alight long enough in a 
closed room ? 

The purchasers of such stoves are, as a rule, led to 
believe by the ironmongers that the purification of the 
products of combustion is done by the tray underneath. 


ours truly, 
February 9, 1903. BaARRELO. 








PrRsoNAL.—Messrs. Lewis Chick and Co. have re- 
moved their offices from 27, Leadenhall-street, where they 
have been for forty years, to Palmerston House, Bishops- 
gate-street, E.C, 





Our Rats AsroaD.—The exports of rails from the 
United Kingdom in January showed a fair progress, the 
total coming out at 46,143 tons, as compared with 39,993 
tons in January, 1902, and 29,887 tons in January, 1901. 
The colonial demand moved on satisfactorily, upon the 
whole, in January, comparing as follows with the corre- 
sponding months of the two previous years :— 











Colonial Group. Jan., 1903. | Jan., 1902. Jan., 1901. 
tons tons tons 
British South Africa Sa 3,589 3,548 5195 
British India i si 12,244 11,623 | 9693 
Australia... se ae 10,062 | 9,431 | 7828 


Canada 5% As : 562 S| 3,908 
| | 


The aggregate exports to the four groups accordingly 
amounted in January to 26,447 tons, as compared with 
28,510 tons in January, 1902, and 22,716 tons in January, 
1901. The Argentine demand showed a rather appreci- 
able decline in January, the shipments to that quarter 
having been 5758 tons, as compared with 9178 tons in 
January, 1902, and 5805 tons in January, 1901. 





Our Coat Aproap.—The export coal trade has made 
a good start this year, the shipments of January having 
been 3,563,892 tons, as-compared with 3,027,160 tons in 
January, 1902, and 3,048,987 tons in January, 1901. 
When the shipments of coke and patent fuel are added, 
the total export movement for last month is increased to 
3,683,464 tons, as compared with 3,173,774 tons in January, 
1902, and 3,206,235 tons in January, 1901. Of the coal 
properly so-called exported last month, 109,703 tons were 
anthracite, 2,820,065 tons steam, 424,400 tons gas, 104,071 
tons household, and 110,653 tons other descriptions. The 
principal ge pra made last month compared as follows 
with those of January, 1902, and January, 1901 :— 


ate ; 





Country. Jan., 1903. Jan., 1902. | Jan., 1901. 
tons tons | tons 
Germany ie ..| 326,195 | 2,f | 302,691 
France Ss ee ..| 546,133 612,930 | 657,658 
Italy .. 43 ..| 899,349 445,617 | 410,742 
United States a . 567,421 1,271 2,890 


The most remarkable feature of this comparison is the 
sudden magnitude of the deliveries of British coal to the 
United States ; it is, no doubt, the American demand 
which has occasioned the pi ss in this year’s ex- 
ports, so far as they have m developed. The 
American demand is not likely, however, to prové of 
long duration, as it is the outcome of labour difficulties, 
which may be adjusted at any moment. The quantity of 
coal shipped for the use of steamers engaged in foreign 
trade in January was 1,345,638 tons, as compared with 
1,202,269 tons in January, 1902, and 1,030,165 tons in 
January, 1901. In one way or another, accordingly, coal 
left our shores in January to the extent of 5,029,102 tons, 
as compared with 4,376,043 tons and 4,236,400 tons respec- 
tively. 
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SAND-MIXING MACHINE. 


We illustrate on this page a new sand-mixing ma- 
chine which is being introduced by Messrs. J. W. Jack- 
man and Co., of 39, Victoria-street, Westminster, 
and which is made by the Standard Sand and 
Foundry Supply Company, of Cleveland, Ohio. 
The machine will disintegrate lumpy sand. It 
consists of a rapidly-revolving steel disc, 27 in. 
in diameter, having on its top 60 5-in. by . §-in. 
steel pins. The sand is fed into the hopper, from 
which it falls on the disc, and is then thrown by 
centrifugal force against the pins and out against the 
inside of the cover or hood, and comes out in a fine 
shower, free from lumps. ; ; 

The upright shaft is 2,4; in. in diameter, with 8-in. 
babbited bearings provided with large ball bearings, 














all above the sand, which arrangement prevents cutting 
out the babbit metal. There is a door in the top ot 
the hood for cleaning out stones and trash that become 
clogged in the pins. The machine should be boarded 
up inside of the legs on two or three sides to prevent 
material from spreading. 

The machine runs quietly and very easily, and 
has been found to run longer than any similar machine 
on the market. The floor space required is 3 ft. 2 in. 
by 4ft. 6in. The height of the machine is 7 ft. 4in., 
the size of the pulley is 12 in. by 6 in., the top of the 
hopper is 3 ft. fea floor, the clearance under the hood 
is 2] in., the capacity is 8 to 10 tons per hour, and 
the speed is 600 revolutions per minute, at which the 
machine requires 4 to 5 horse-power. The total weight 
of the machine is 1200 lb. 








Lrncotn TrRAMWAYs.—The twenty-first annual report 
of this company states that the number of passengers 
carried during the past year was 1,035,747, being 62,359 
in excess of the number carried in the previous year. The 
number of miles run was 125,824, or 8916 more than 
in 1901. The balance at the credit of the profit and loss 
account is 746/., and a dividend of 5 per cent., free of 
income tax, is proposed, leaving 221/. over. The company 
has been served with notice by the local authorities of 
their desire to purchase the undertaking. 





LiverPoo, Tramways.—The accounts of the Liverpool 
Electric Tramways just issued shows that the total revenue 
forthe past year was 513,424/., and the total expenditure 
339,810/., leaving a profit of 173,613/. The Tramways 
Committee of the City Council propose to allot to the 
various sinking funds 52,0002. ; to the cancellation of debt 
account, 2927/.; to interest on loans, 50,703/.; and to 
make a contribution in aid of the general rate of 25,1651. ; 
while the reserve, renewal, and depreciation account will 
be credited with 50,3310. 


Water Suppty or Leeps.—The Leeds City Council 
continues to uire, by agreement or by arbitration, a 
great acreage of land and property in the Washburn 
Valley—one of the principal gathering grounds of the 
water supply of the city. The policy of. the Council in 
resolving to buy up the whole of the farms and land 
within so wide a watershed, in order to secure purity of 
water, was looked upon as a bold experiment when it was 
entered upon a few years ago; but time has justified 
the step. 


WALLACH’S GAUGE-GLASS PROTECTOR. 


We illustrate on this page a modification of the 
auge-glass protector illustrated in our issue of 
pia 22, 1897, which is now being introduced by 
Messrs. Wallach Brothers, of 57, Gracechurch-street, 
E.C. The protector in question consists of a horse- 
shoe-shaped piece of stout wired plate glass. The wire 
netting, which is embedded in the substance of 
the glass, prevents any fragments flying in case 
of breakage, but yet does not in any material 
way obstruct the view of the fireman. As origi- 
nally made, the character of the wire-netting was 
uniform all over the gauge-glass ; but in the modifi- 
cation which we illustrate above, a long narrow 
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‘*window” is provided as indicated, giving the atten- 
dant a still better view of his water-level. The pro- 
tector is readily attached to existing fittings, being 
held in place by spiral-spring clips. The gauge-glass is 
not shown in position in our illustration ; but, as gene- 
rally arranged, a background made up with dark circles 
on alight ground is fitted at the same time as the protec- 
tor. The index of refraction of the lower portion of the 
gauge-glass, which is filled with water, is very different 
from that of the steam-filled space above; and as a 
consequence the dark circles seen through it appear 
spread out into horizontal bands in the lower half of 
the tube, but remain nearly round, as seen through the 
upper half. The line of demarcation between the water 
and steam in the glass is thus very clearly marked. 








More Wrretess TELEGRAPHY.—The Italian Govern- 
ment has adopted a bill for the construction of a wireless 
telegraph station, from which it is proposed to transmit 
messages between Italy and South America, 








INDUSTRIAL NOTES. 


THE American Federationist is undoubtedly the best 
exponent of trade unionism now published in that, 
this, or any other country. There may well be dif- 
ferences of opinion as to some portions of the policy 
advocated, but, on the whole, it is a sane policy, un- 
tainted, for the most part, with modern socialism. 
The article in the present number, under the title of 
‘*Should Trade Unions Incorporate?” by the Hon. 
Clarence S. Dallow, expresses the views of the older 
labour leaders of this conntry—the policy advocated 
when the Trade Union Act of 1871 was passed, and 
during the discussion on the Labour Laws in the years 
1872-75. Mr. Dallow boldly alleges that ‘‘ the demand 
for the incorporation of the trade unions is the last 
trench of those who oppose organised labour. It is 
impudent and nee tuous. No friend of trade 
unionism ever believed in it, or advocated it, or 
called for it. It is demanded to-day by those interests 
and those enemies who have used every means at 
their command to oppose trade unionism, to destroy 
it, and to counteract its infiuence.” The whole tone of 
the article is in this strain. Perhaps it is too stron 
to represent the attitude in this country, for some o 
the modern labour leaders seem to approve of incor- 
oration. In reality the unions are mainly responsible 
or the attitude of the Press and the public in this 
country. In recent years they have been so aggres- 
sive in tone and action that they invited legal action. 
No one can defend the action of the railwaymen who 
caused the Taff Vale case, the Belfast men who led to 
the Quinn v. Leathem case, or the more recent Denaby 
Main case. Rights carry corresponding duties ; if the 
duties are not rendered, the law steps in to impose 
them. 

‘*The problem of machinery” is well discussed by 
Mr. Henry White, secretary of the National Gar- 
ment Workers. He shows no animus to machinery ; 
on the contrary, he says that it is a strange paradox 
for an ingenious and enterprising people to doubt ‘‘ the 
value of means that render labour more effective, and 
increases human capacities.” In this respect American 
workers have always been ahead of the British work- 
man. Machinery and improvements in labour ap- 
pliances have always found enemies and opponents 
in British industries, and the feeling has not yet died 
out. Every now and then we hear of resistance or 
restriction. Ignorance and prejudice resented the in- 
troduction of machinery in numerous instances, and 
when resistance was no longer possible, limited output 
was resorted to. Mr. White’s article ought to be read 
by British workmen. But they are too much engrossed 
in the highly intellectual game of football to care 
much for literature, or aught else that is good. An 
article on ‘“‘ Trade Unionism in Austria,” by one who 
knows the subject, shows that in spite of repression 
and suppression, labour is being organised very gene- 
rally, but that membership of the unions is still 
limited. In ten years the number of affiliated unions 
increased from 724, with 46,606 members, to 1571 
unions with 119,050 members, The editor, Mr. Samuel 
Gompers, deals with the question of Unionism v. Free 
Labour, and contends that the union is not antagonistic 
to individual freedom, but rather supports it. He pits 
one against the other—Dr. Abbott and Dr. Hillis, the 
former a supporter of trade unionism, the latter an 
opponent. The antagonism to Chinese labour is ex- 
pressed in the title of an article, ‘‘ No Chinese Immi- 
gration Where Our Flag Flies.” The remainder of 
the number is filled with ‘‘ Organisers’ Notes ” and 
‘Notes from Canada,” ‘‘ Federal Union Secretaries,” 
&c., The Federationist is a real guide to the labour ques- 
tion in the United States. 





The current month’s report uf the Society of Iron- 
founders states that the number on donation benefit 
had decreased in the month by 140; but this had not 
quite wiped out the increase of 162 in the previous 
month. The two worst months in a year are generally 
December and January ; these are past, and yet in the 
latter, the first month in the year, there is a decrease of 
unemployed. The total number on the funds was 
3163—decrease, 83. Of those, 1340 were on donation 
benefit—decrease, 140 ; sick benefit, 587—increase, 42; 
on superannuation benefit, 1063—increase, 24; on dis- 
pute benefit, 7—decrease, 6. There was also a de- 
crease of three of other unemployed members. The 
weekly cost of all benefits was 1631/. 8s. 2d., or over 
ls. 14d. per member per week, The total balance in 
hand was 99,230/. 7s. 4d.—decrease in the month, 
1207/. 12s. 6d.; but of this amount 4007. went to the 
National Federation of Trade Unions as contributions. 
There was a decrease of 49 in membership. The 
returns as to the state of trade are encouraging for 
the season of the year. There was an increase in the 
number of places marked ‘“‘ very good,” ‘‘ good,” and 
‘‘ moderate,” and a decrease by more than one-half in 
places marked ‘‘ not so good.” The figures show that 
in 83 places, with 10,578 members, trade was from 
very good to dull; last month 79 places, with 10,300 
members, so reported. In 44 places, with 7660 mem- 





bers, trade was reported to be from_very slack to very 
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bad ; in the previous report there were 48 such places, 
with 7987 members. The improvement is not over- 
whelming, but it is encouraging ; it shows the trend 
of trade in this branch. The difficulties of labour 
candidates are illustrated by the action taken against 
the selected member to contest a seat. He seems to 
be exposed to the opposition of a member of the union, 
who makes it difficult for him to fix upon a con- 
stituency which will accept him. 





The report of the Amalgamated Society of Car- 
penters and Joiners affords some comfort as regards 
the number of unemployed. It notes first that the 
number of unemployed members in the last month of 
1902 was 2288; in January of this year the number 
rose to 3026, a notable increase in one month. It 
goes on to remark that in January, 1902, there were 
over 200 more out of employment in that month than 
in last month, while the number of members had 
increased by about 3000 in the twelve months. It is 
pointed out that a cold snap always affects employ- 
ment, but in reality its effects have been less direful 
this year than last year. The general depression in 
trade, especially in the building trades, complained 
of has not seriously affected carpenters and joiners as 
yet. The total number of members was 70,166 ; of 
these 3452 were on unemployed benefit, 1933 on sick 
benefit, and 1280 on superannuation benefit, or a total 
of 6665 on the funds, all of whom are supported by 
the society. It is noted that 1600 members are out 
on the North-East Coast, resisting a reduction in 
wages of 1s. 6d. per week. It is called an ‘‘ unequal 
contest ;” and so it is, for the unionist members of 
other powerful unions did not see their way to resist. 
The report, commenting upon recent trade union 
cases, points out that the trend in trade unions of 
late has been to weaken the central authority in any 
revised rules; now it is shown that independent 
action by branches is fraught with grave danger, as 
in the case of the Denaby Mainminers. The members 
are therefore advised to a very careful in their action. 
It appears that work is being resumed in South Africa, 
and ‘‘healthy progress” is reported as regards the 
extension of the society’s operations. Suspended 
branches have been reopened, and members are again 
active in the reorganisation of their forces and in 
maintaining the privileges which had been won pre- 
vious to the war. 





The report of the Cotton Spinners’ Association 
indicates a slight, but favourable, turn as regards 
trade. The proportion of unemployed was 4.87 
per cent. ; in the month previous it was 5.03 
per cent. ; a year ago, 5.4 per cent. There is also 
an increase in membership, the aggregate of all 
sections numbering 13,839—an increase of 101 in the 
month, and of 204 over a year ago. The number of 
disputes dealt with was 26; in the previous month, 
21; inthe same month a year ago, 28. There were 
37 accident cases reported; in the previous month, 
36; in the same month of last year, 41 cases. One 
member was granted the full compensation of 100/. 
for permanent disablement. In addition, 25 claims 
for compensation for injured members were sent to 
employers ; in the previous month, 20; in the same 
month a year ago, 19. Nearly all such claims are 
settled without litigation. In this way the Compensa- 
tion Act works smoothly. The costs of litigation are 
avoided, and the injured person is not kept out of the 
money, for the claims are promptly met in most cases. 
The finances of the union have improved, and the 
superannuation fund has now soabed a total of 
95712. 10s. 8d. 





The Monthly Circular of the Durham Miners’ Asso- 
ciation deals largely with the Taff Vale case in a spirit 
worthy of a conscientious labour leader. It does not 
attempt to excuse or palliate the conduct of those who 
broke the law and involved the union in expensive 
litigation and heavy damages. It points out the path 
of duty for leaders and followers alike. In the same 
spirit it deals with the Denaby Main dispute. It 
points out that the Durham Miners had a similar 
experience ; but the council resisted the action of the 
men, and averted a catastrophe similar to that which 
has fallen — the Yorkshire Miners’ Association. The 
council was blamed ; bitter thiags were said of them ; but 
they adhered to their policy and saved the situation. 





The Taff Vale case is practically ended. An 
arrangement was come to last week between the legal 
representatives of the Taff Vale Railway Company 
and the Amalgamated Society of Railway Servants, 
whereby the latter have ag to pay, and the former 
to accept, the sum of 23,000/. in full settlement of all 
claims and costs against the society and its officials 
under the verdict in the proceedings before Mr. Jus- 
tice Wills and a special jury. The terms of settle- 
ment only require to be ratified by the Court, all 
further proceedings in the action being abandoned. 
The damages were laid at 24,626/., but the costs must 
have reached a high figure after nearly two-and-a-half 
years of litigation. The further hearing of the case is | 





fixed for the 24th inst., when doubtless the judge will 
formally enter judgment in accordance with the terms 
agreed upon. The case from commencement to close 
is an object-lesson to the aggressive section of trade 
unionists and labour leaders. If they will fight, at 
least they must see to it that they do no illegal thing, 
that they do not infringe the law. The union has had 
to pay dearly for mismanagement. Will the lesson 
deter others from similar blunders and mistakes ? 

About the time when the negotiations were pending, 
the half-yearly meeting of the Taff Vale Railway 
Company was being held at Bristol. The report pre- 
sented dealt with the Taff Vale case, and justified the 
action of the directors of the company. The chairman, 
in commenting upon the case, stated that the results 
of the action would be far-reaching, not only as regards 
railway companies, but to —— of labour through- 
out the country. The shareholders present endorsed 
the action of the directors and officials. They have, 
indeed, reasons for their jubilation in this case. 

The report of the National Union of Boot and Shoe 
Operatives states that the state of trade generally has 
only slightly improved, but there was more doing in 
the clicking department, which is an indication of pro- 
spective improvement in all the other sections of the 
trade. Disputes were not numerous nor serious, but 
the one at Glasgow was still unsettled. In one case 
the men struck because the employer threatened to 
discharge all the union workers, and one was actually 
discharged, whereupon all the others ‘‘ finished up ” 
and left. In most of the other disputes matters were 
settled by negotiation. Matters connected with the 
Trades Congress and other bodies are reported for 
oe information of the members of the union in affi- 

iation. 





The Labour Gazette of the London Trades Council 
interprets the decision of the Court against the York- 
shire Miners’ Union, in the Denaby Main case, as 
prohibiting the funds of trade unions being used for 
paying strike money to its members. It does nothing 
of the sort. It prohibited paying money in support 
of men who did an illegal act—broke their contracts. 
The Gazette indulges in a sneer at the old labour 
members—-they were too liberal. The new candidates 
are to be of another school. It is to be a policy of 
tearing down; the older men were for building up. 
Of course, there is less skill required in ‘‘ house-break- 
ing ”’—pulling down—than in construction ; the latter 
requires skilled men, mechanics. 





The London Society of Compositors is carefully con- 
sidering the question of superannuation and provident 
benefits. It is found that these benefits are so great 
that the present scale of contributions scarcely suffices. 
The benefits have been increased without a correspond- 
ing increase of contributions. Members of trade 
unions are ever ready to increase the amount of the 
several benefits, but when asked to increase subscrip- 
tions they ‘ jib.” 





The iron trades in the Wolverhampton district 
again hang-fire. Makers of finished iron complain of 
dearth of orders; current business has been of a 
limited description ; and contracts by shipping firms 
usually given out at this season of the year appear to be 
held back ; while advices from the Australian colonies 
and New Zealand are not encouraging. The situation 
is not satisfactory, yet the datienk does not appear to 
be really bad. Suspension and lack of initiative seem 
to be the causes of the present dulness in the iron 
trade. Best bars hold on to quoted basis rates, but 
unmarked iron does not realise full quoted rates. 
Belgium and German competition is not so keen, and 
there is more demand for Staffordshire steel. The 
engineering and allied trades continue about the same, 
generally speaking. In some branches there is still a 
good deal of work on hand ; but newer developments 
and expansion are lacking just now. In the hardware 
industries there are greater variations in activity, but 
on the whole most branches may be said to be fairly 
well employed. There is slackness in some, but it is 
exceptional to hear that any are really badly off for 
work. The ae seems to lie in South Africa for any 
great revival of trade. 





In the Birmingham district business in the iron 
trades is still marked by extreme caution. Consumers 
yer | sparingly, as if in fear that any large increase in 
orders would send up prices. Crude iron is said to be 
as low as it is possible to yield profit to makers; 
but about this there is a divergence of opinion. 
Foreign competition is less keen. Common bars are 
low in price, and the sheet trade is dull. An im- 
provement in the steel trade is manifest. In the engi- 
neering and allied trades there has been little change. 
Some branches are more active than others, but real 
depression has not yet been felt. In the other iron, 
steel, and metal-using industries the variations in 


activity are more noticeable, but it is rare to find any | The matter includes a short ‘‘ Who’s 
branch in which serious depression is complained of. 





The position of the engineering trades in Lancashire 
has undoubtedly improved in some branches, and is 
improving. The improvement is more noticeable in 
locomotive building, and in the production of railway 
rolling-stock, in which branches a fairly large amount 
of new work has been booked, the orders on hand 
being sufficient to insure full employment during the 

resent year. A good deal of new work is also coming 
meme in electrical “engineering, chiefly for power 
and traction engines and appliances ; most establish- 
ments are confident of considerable activity for some 
time to come. In the heavy engine-building trades 
there is a fair amount of work on hand, but in the 
lighter sections there is less activity. Machine-tool 
makers engaged on special work are fairly well em- 
ployed, but in the ordinary run of tools there is not 
much doing at present. Boilermakers are reported to 
be slack, and ironfounders are not pressed with work. 
Textile-machine makers report some little improve- 
ment, but there is still depression in most sections of 
this important industry. In the iron trade business is 
still limited to present requirements in most cases. As 
regards the outlook, opinions vary. With some a 
more cheerful tone is noticeable, but lack of confidence 
is very general. This feeling tends to restrict business 
to the narrowest limits. 





The position of affairs in connection with the ship- 
building trades on the Clyde changed somewhat ere 
the close of last week. A ballot of the men in the five 
chief branches employed resulted in a vote of three to 
one against the acceptance of the proposed reduction ; 
but two bodies, the shipwrights and joiners, at the last 
moment agreed to accept the terms of the employers, 
and efforts were made to induce other sections to 
—— also. Ifa strike does take place, the stoppage 
will be partial rather than general. It is ay oe how- 
ever, that it may be averted, or be of short duration. 


The Coal-Miners’ Convention in America has ac- 
cepted the offer of the operators to increase a 
averaging 124 per cent., extending over the coalfields 
in four states. Several of the great railway companies 
have also increased the wages of the trainmen. The 
concessions are not equal to the men’s original de- 
mands, but the victory is with the men in all cases. 





After a strike of a couple of days’ duration the Mon- 
treal Tramway Company practically conceded the 
terms demanded by the men, and work was resumed. 
The union is recognised by the company, and wages 
are also increased. 


The Denaby Main miners have resolved to “ play 
on.” Neither the Law Courts nor the Miners’ Associa- 
tion appear to influence the men on strike. Their own 
sweet will must prevail, law or no law. These are the 
kind of men who are dooming trade unions to restric- 
tion through their insane policy. 

The negotiations for a conciliation board and a basis 
of wages have terminated satisfactorily in the South 
Wales coalfields. All the points in dispute appear to 
have been settled, and now the only matter not deter- 
mined is the choice of an independent chairman. The 
new agreement takes the place of the old sliding-scale 
arrangement so long in operation in South Wales. 

It appears that the Welsh miners desire to contest 
nine horoughs at the next General Election. Of course, 
there is a plethora of candidates—anybody is good 
enough now to be a candidate for Parliament—but will 
the constituencies agree ? 





The modified terms of wages offered by the North- 
East Coast employers in the shipbuilding trades have 
been accepted as all branches, except the joiners and 
the plumbers. The position of the two latter bodies 
is a curious one, for they alone of all the unions resist 
the reductions as needless, They are responsible for a 
large increase of unemployed. 








YEAR BOOKS AND DIRECTORIES. 

The Shipping World Year-Book for 1903, London: The 
Shipping World Office. [Price 5s. |—The new issue of this 
now well-known annual comprises over 1200 pages of read- 
ing matter, and a capital map of the world, or re- 
pared by Mr. J. G. Bartholomew, F.R.S., is included in 
a pocket in one of the covers. e volume opens with a 
retrospect on shipping affairs for the last twelves months, 
attention — rawn to the fact that, in spite of German 
and French cheap labour, Great Britain 1s still able to 
build ships both more cheaply and expeditiously than 
any other nation. Laws and lations relating to 
shipping naturally occupy a considerable space in the 
volume. The port directory is also very complete. 
Another valuable section is that relating to foreign 
customs, and we note in this new matter having refer- 
ence to the new tariffs of Australia, China, Newfound- 
land, the Transvaal, the Philippines, and Venezuela. 


The Motoring Annual and Motorists’ Year-Book for 
1903. [Price 3s. 6d.] London: Motoring Illustrated.— 
The ‘‘ Motoring Annual for 1903” is the first issue of a 
volume which promises to have a long line of successors. 
ho” of prominent 





| motorists, the list being, naturally, headed by His Majesty 
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the King. The list of club events and motor trials is very 
complete, and particulars are, of course, given as to the 
laws and regulations governing the use of motor cars and 
the storage of petrol. A number of outline views, illus- 
trating the different types of car bodies, with the names 
by which they are known, should prove useful to the 
novice, who without this aid would be unable to dis- 
tinguish a tonneau from a landavlet. Another useful 
section of the volume is a glossary of French and English 
technical terms. The technical section contains illustra- 
tions showing details of the principal types of pneumatic 
tyres. A directory of makers and repairers concludes the 
volume. 





The ~——_ Merchant Shippers’ Directory for 1903. 
London: Dean and Son, Limited. 
present is the thirty-eighth year of publication of ‘‘The Ex- 
rt Merchant Shippers’ Directory,” which we observe has 
a still further enlarged, and now contains 1473 pages 
of matter. The export section of the volume gives a com- 
plete list of exporters in the United ee with the 
names of the ports to which they trade, and the class of goods 
shipped ; whilst the manufacturing section comprises the 
names of firms whose products are principally for export. 
Another section gives a list of trade marks, and there is 
also a list of Lloyd’s signal stations and agents. Part of 
the directory is published in both French and English. 





Directory and Statistics of Electric Lighting and Trac- 
tion Works. Edited by C. 8. Veszy Brown, A.M.I.E., 
M.I.E.E. London: Hazell, Watson, and Viney, Limited, 
1903. [Price 63s. net.]—The present issue constitutes 
the third of this directory, and its bulk forms a 
striking testimony to the wth of the electrical 
industries in the United Kingdom. he volume is 
divided into seven principal sections, the first of which 
gives particulars of electric lighting stations in operation 
or projected, whilst the second section gives similar in- 
formation as to traction stations. In Section III. electric 
light railways are dealt with, and Section IV. deals with 
similar railways worked by steam. Section V. is a list of 
light railway orders awaiting confirmation by the Board of 

rade, and in Section VI. there is a similar list of appli- 
cations now before the Light Railway Commissioners. 
Section VII. is devoted to tube and standard gauge lines. 
Following these principal sections of the volume are par- 
ticulars of the principal electrical engineering societies, 
and an index of the officials in charge of electric light and 
traction works. 





Manual of Electrical Undertakings and Directory of 
Officials, 1903. Compiled under the direction of EMILE 
GarcKE, Vol. VII. London: Mowbray House, Norfolk- 
street, W.C. [Price 15s. net.]—Each year one thinks 
that Mr. Garcke’s Manual has attained to full complete- 
ness, and yet the following year sees additions and ex- 
tensions of value. It deals with an immense industry, for 
during the past three years there have been raised by public 
companies and municipalities for electrical undertakings 
the following sums: 1900-01, 123 millions ; 1901-2, 165 mil- 
lions ; 1903, 186 millions sterling. The volume before us 
contains maps of all authorised electrical power schemes ; 
there are 15 maps of the main inter-urban electric tram- 
way systems, in addition to two “‘tube” maps. A 
coloured diagram shows in —_ form the comparative 
results of the working of all electricity supply undertak- 
ings, and another deals with electric traction undertakings. 
Particulars are given of all schemes to be considered in 
Parliament this year connected with electricity. There 
is detailed statistical and financial information about 
every electrical undertaking in the kingdom. Indeed, it 
is almost impossible to find anything that has been 
omitted that could have been given. 





Kalender fiir Elektrochemiker sowie Technische Chemiker 
und Physiker fiir das Jahr, 1903. By Dr. A. Nev- 
BURGER. Berlin: M. Krayn. [Price 4 marks.]—The 
seventh year of this annual adheres to the two small 
octavo volumes of the original edition. The first prin- 
cipal volume deals in its three sections with electro- 
technics, chemistry, and electro-chemistry ; the second, 
which is called a supplement, contains mathematics, 
machines and engines, laws and regulations, and corre- 
sponds thus to an engineer’s pocket-book. The first volume 
contains 583 pages, the second 443 pages. The author, 
who is the alone of the Electrochemische Zeitschrift, em- 
phasises in his preface that practical and theoretical 
electro-chemistry proceed on different lines ; the journal 
which he edits is not friendly to the modern theories. 
Yet, glancing over the contents of his annual, the theo- 
retica rtion, tables, and constants, are certainly of 
more value than his notes on applied electro-chemistry, 
some of which have no business to be repeated in a seventh 
edition, as they date from 1896 or unstated years, while 
others look like reprints of commercial prospectus or 
hypothetical cost estimates. The pages on electrolytical 
analysis and on ore se a are probably the most 
complete portions of the book. Many of the tables have 
been carefully revised. 








Trans-ANDINE Rattway.—The Chilian Congress has 
passed a bill authorising the Chilian Government to com- 
plete the Trans-Andine Railway. The necessary capital 
1s to be obtained by an issue of bonds bearing interest at 
the rate of 5 per cent. per annum. The Argentine por- 
tion of the undertaking, with the exception of a summit 
tunnel, is now practically finished, and the last section 
will be opened. for traffic on March 1. Upon the Chilian 
side the rails have only been laid for about 20 miles, but 
a good deal of work was done beyond the point which the 
rails reached before the works were suspended, and a large 
quantity of materials are on the ground. 


Price 15s. 6d.]—The| B 


THE PHOTOMETRY OF ELECTRIC LAMPS.* | 


By Dr. J. A. Fiemina, M.A., F.R.S. (Member), Professor 
of Electrical Engineering in University College, 


London. 

(Concluded from page 228.) 
IV. Puorometrric Units. 

WE may, in conclusion, make a brief reference to the 
subject of photometric units, and international agree- 
ments thereon. The Congress of Electricians at Geneva, 
in 1896, adopted a nomenclature as follows :—- They 
accepted as the names of the five fundamental photo- 
metrical quantities the terms: (1) Luminous intensity, 
or intensity ; (2) Luminous flux ; (3) Illumination ; (4) 
rightness, or intrinsic brightness; (5) Lighting, or 
quantity of light. 

They adopted as the unit of luminous intensity the 
candle, and defined it as being practically represented by 
the decimal candle or bougie-decimale, which a previous 
Congress, in 1889, at Paris, had defined as the twentieth 
part of the light emitted normally by one square centi- 
metre of platinum at its meltin int. The 1896 
Congress further asserted that this decimal candle might 
be practically represented by the Hefner unit.t+ As the 
unit of luminous flux they adopted the word ‘‘lumen” 
to signify the light sent out from a unit source through a 
unit solid angle. Following the decision of the Congress 
held in 1893 at Chicago, they defined the unit of illumina- 
tion asa flux of one lumen per square metre, and it a 
ee rst Be and the other units were specified as in the Table 

Ow :— 

Photometric 


Quantities. Units. Symbols. 
Luminous intensity...The Candle __... sae eee | 
Luminous flux ... The Lumen = 
Illumination ... ... The Lux ... 


Intrinsic brightness...Candles per square centimetre i 
Quantity of light ...The Lumen-hour Bs 


The resolutions of congresses are often carried at the 
instigation of one or more influential or persuasive 
— but it is a matter of regret that we have not in 
these matters what the politicians call a Referendum to 
the general body of electricians. No congress can force 
a term into use which does not commend itself to the 
mind of the ordinary worker. In this case one cannot 
but wish that the resolutions adopted had been previously 
more discussed in the technical Press. 

In the first place, the candle is too small a unit of 
luminous intensity for the purpose of electric photometry. 
The unit of lighting adopted now for a long time past by 
electrical engineers has been the 30-watt glow-lamp, 
which, when working at 3 watts per candle, gives a light 
of 10 candles. Furthermore, electricians are accustomed 
to reckon out the whole of the se a pes il station, 
which is conducted partly by arc-lighting and partly by 
glow-lamps of various sizes, in its equivalent in 30-watt 
glow-lamps, which used to be called 8-candle lamps, but 
as a matter of fact are nearer 10 candle-power. Again, a 
10-candle lamp is now the photometric unit adopted in 
aang photometry by the Gas Referees. The Carcel 
amp, the French official standard, has a value not far 
from 10 candles. Hence the candle is becoming a, thin 
of the past, both as a practical illuminant and as an actua 
standard in photometry. We have got rid of the article 
itself, why should we retain the name? It is like continu- 
ing to reckon lengths in ‘‘barleycorns,” three of which 
were said to make an inch ; and if the candle is no longer 
in use in practical photometry, it will soon have to be ex- 
punged from the Statute Book as the legal unit of light. 
At the present time it may almost be called archaic, a 
thing to be preserved in museums, but not to have its 
name perpetuated as a unit of light, in every way too 
small for modern purposes. A unit of light of convenient 
magnitude for the purposes of electric lighting is that 
which is given by the 30-watt glow-lamp or by the 
Harcourt pentane lamp as adopted by the Gas Re- 
ferees. 

Instead of calling this standard of luminous intensity 
ten candles, why not call it one lamp? The word ‘‘lamp” 
is a short, common word existing both in French and 
German, and therefore not presenting ———. strange 
in sound.§ A light which we now call 10 candle-power 
would be called one lamp-power, and, similarly, lamps of 
20, 50, and 100 candle-power would then be called lights 
of 2 lamp-power, 5 lamp-power, and 10 lamp-power. 
These pack 3 multiples are more convenient than the 
present 8, 16, and 32 candle eg which are in 
use for glow-lamp classification. These last multiples 
were only adopted originally because at the outset electric- 
lighting people copied gas-lighting ore in everything. 

e put our wires originally into gas brackets, fixed our 
electric lamps to gas chandeliers, and selected as the 
standard glow-lamp one which gave the same light 
as an argand gas-burner consuming 5 cubic feet per 
hour. It would appear therefore that a case can certainly 
be made out for reckoning luminous intensity in larger 
units than a candle, each of which is called one-lamp 
power, and equivalent to what we now call 10 candle- 





* Paper read before the Institution of Electrical 
Engineers. ; 

+ See Rapport sur les Unités Photométriques, par M. A. 
Blondel. Congrés International des Electriciens, Geneva, 
1896. 

+ The word “lux” was iy su ted by Sir W. 
H. Preece, at the 1889 Paris Congress of Electricians, as 
the name for a unit of illumination, and applied by him 
to express an illumination equal to a Carcel-metre, nearly 
equal to one candle-foot in magnitude. 

§ French, La Lampe ; German, Die Lampe. 








wer.* This would have another advantage, because 
the unit of brightness or illumination would then be the 
lamp-metre—namely, brightness produced by a luminous 
intensity of one lamp on a white surface at a distance of 
1 metre. This brightness would be very nearly equal 
to a Carcel-metre, originally named a “lux” by Sir 
W. H. Preéce, and to that which we call one candle- 
foot, a convenient illumination for the purposes of 
vision, The candle-metre, or bougie-metre, christened 
by the 1896 Congress ‘‘one lux,” is too small an illu- 
mination to take as a standard. An illumination of 
one lux on a printed page is not sufficient to enable us to 
read. It is about the illumination given on ‘a newspaper 
in the hands of an unfortunate traveller in a railwa, 
carriage illuminated by one of the miserable oil lamps still 
in use on some lines. The least comfortable illumination 
for discriminating print is one ten times as great as that 
called by the 1896 Congress a ‘‘lux.” The practical photo- 
meterist hardly ever feels the need for other units than 
those of luminous intensity and illumination. In the 
suggested no lature the unit called the lamp would be 
the name for the first, and the lamp-metre, which might 
also be called a ‘‘ lux” if desired, would be the unit for the 
second. 

Tf the Violle platinum ctandard should be ultimately 
adopted as the final standard of reference in Great 
Britain, the lamp might be defined as that rs given 
out normally from half a square centimetre of the surface 
of platinum at its rorargs. | point. It could be reproduced 
or recovered at distant places by the use of a Harcourt 
pestens argand lamp, or by the use of one of the large- 

ulb electric glow-lamps taking 30 watts. 

Again, why do we still adhere to that rather absurd 
method of measuring what is called the “efficiency ” of 
an electric lamp by stating the watts per candle? This 
so-called efficiency is greater the less the number by which 
it is defined. We ought rather to gd this quantity 
in lumens per watt or per kilowatt. In lumens per watt 
the efficiency is a number near to 4 for a glow-lamp and 
12 for a continuous-current arc, and these numbers give 
us at once some idea of the relative economy in working. 
We prefer, however, apparently to travel along old intel- 
lectual grooves rather than strike out for a new and better 





way. 

: ‘A more important matter, however, than the reorganisa- 
tion of nomenclature is the actual establishmentin England 
of a primary reference standard of — At present 
there is no court of appeal in case of disputes as to the 
so-called candle-power of glow-lamps or arc-lamps. 
Without presuming to dictate a course of action, it is 
much to pan | that this matter should en the 
attention of the National Physical Laboratory without 
delay, and that a careful reinvestigation should be made 
of the Violle platinum standard, and at the same time 
the Lummer and Kurlbaum platinum standard as adopted 
by the Reichsanstalt should be examined. Also experi- 
ments should be undertaken to see how far the large-bulb 
glow-lamps made on the plans —— by the author 
can be employed as a means of distributing or reproducing 
this standard in distant places. 

The Hefner lamp has rightly never been accepted in 
Great Britain, as it is not a suitable practical unit for 
electric photometry ; but if the platinum reference stan - 
dard could be set up at one or two places, and if it could 

shown that the light from 1 square centimetre of molten 
platinum is practically represented by twice that given by 
a Harcourt pentane lamp, or by a certain glow-lamp made 
and used in a certain manner, the difficulties which 
beset photometry at the present moment from the want 
of a common ised standard would be diminished. 
It is unfortunate that national feeling seems to enter into 
this question of the selection of standards of light. No 
sooner is one practical unit suggested in France than a 
different one is adopted in Germany, and a third in 
England ; but that is no reason why the whole question 
should not even now be re-examined ab initio by photo- 
metrical experts, with the object of settling an_inter- 
national unit of light, and obtaining for it universal 
acceptance, asin the case of the international electrical 
units. 

These suggestions are thrown out not in any dogmatic 
spirit, but as the result of nearly twenty years’ experience 
in the testing of electric lamps, and in the hope that they 
may stimulate discussion and enable the members of this 
Institution to formulate their experience and opinions on 
the photometry of electric lamps. 








MACHINE-SHOP SURVEYING 
INSTRUMENT.t+ 


By ©. C. Tyrer. 


Tuis paper, read at the New York meeting of the 
American Society of Mechanical go and entitled 
‘‘A Surveying Instrument in the Machine-Shop,” has a 
special interest when it is remembered how machine- 
shops have grown in length during the last ten years. 
Mr. Tyler’s paper showed that the surveying instru- 
ment had its use in the machine-shop, and a most 
important one it was. The occasions requiring such 
use consisted in general of cases where the dimensions 
were so great as to demand the use of portable tools 
secured to a large floor surface-plate, the tools being moved 
in the process of machining. The instrument used was 


* Although so-called 5-candle lamps are much used in 
electric lighting, no difficulty would arise in speaking 
of these as half-lamp power, and the 24 candle power 
lamps as quarter-lamp power. : ; 

+ Abstract of paper read before the American Society 
of Mechanical Engineers, New York meeting. 
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of the type of a surveyor’s transit, and designed by those 
skilled manufacturers Warner and Swasey, of Cleveland, 
Ohio. It may be described as follows :— 

It has a knurled base to be screwed to the cap of a 
tripod, or in this particular case to a supplementary base, 
with a taper hole by which it can be readily centred on a 
suitably designed cast-iron column, which rests upon the 
floor-plate. The knurled base of the instrument has four 
levelling screws by which, with the usual ball and socket 





joint, and the use of accurate levels, it can be adjusted and 
clamped in a level position. In the centre of the instru- 
ment are two vertical spindles, one inside the other. The 
outer spindle carries a horizontal, graduated circle, and 
the inner one a yoke supporting the telescope. Thecircle | 
is provided with clamps and slow motions by which its 0 
division can be brought to any position in azimuth and 
there clamped independently of the telescope. The 
graduations of the circle can be read to ;'; deg. by two 
opposite microscopes. 

he telescope has an objective 14 in. in diameter, 
and is provided with the usual crosshairs and focus- 
sing adjustment. The telescope rests in a cradle which 
can be revolved about its longitudinal or long axis, 
and has trunnions supported by bearings in the yoke 
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before-mentioned. One of the trunnions carries a slow- 
motion arm which can be clamped at any position for 


accurate altitude setting. The yoke is provided with 


clamps and slow motions so that the telescope can be | 
sition relatively to the graduated | 
circle and independently of it. The greatest error in the | 
isi the circle of this instrument would not | 


moved to any azimuth 


subdivisions o 
exceed one second of arc—an amount equal to 0.3072 in. 
at a distance of 1 mile. 

The use is as follows: 

Let us assume that we nave a surface floor-plate, suit- 
able portable vertical slotters or planers, and portable 
horizontal drilling and milling had «many and that we are 
to construct a cast-iron ring of over 20 ft. outside dia- 
meter, properly proportioned. This ring is to be made 
of six similar sections suitably cored and ribbed, and the 
only operations to be described are the accurate planing 
of the joints, cutting the keyways, and drilling the holes 
for the clamping bolts. 

Mount one section upon planed cast-iron blocks about 
2 ft. thick and fasten securely to the floor-plate, being 
careful to equalise any warped surfaces found in the 
casting. 


section has been determined by the use of the centring 
gauge, and the column is then to be securely fastened to 
the floor-plate, where it should remain until all the 
operations upon the section have been completed. (See 
Figs. 1 and 2.) 

Mount the dividing instrument upon the centre column, 
and with the telescope determine the correct position for 
the zero division of the divided circle, to insure equalis- 


in this position. 
edge or parallel to the floor-plate in such a 
its front edge is in exact alignment with what is to be 
one finished joint surface. The location of the straight- 


edge is determined by the dividing instrument and by 1 _ th d 
the use of a special target which rests upon the top of | instrument indicates the error, and correction can 


, 


The centre column is to be moved about upon | 
the floor-plate until its exact position in relation to the 


ing the cut at each joint surface, and clamp the circle | the tool slide to its highest point, tip the instrument, and | 


The next move is to secure a straight- | 
ition that | 


made in the portable tool itself, or shims can be used 
under the base to correct the error. To test the 
parallelism of the transverse travel of the tool slide with 
the front edge of the base of the machine, set the 
front edge of the base parallel with a straight-edge 
secured to the floor-plate in a surveyed position—one edge 
of the straight-edge being approximately perpendicular 
to the tool slide. Adjust the tool slide until it is exactly 
perpendicular to the straight-edge by the scratched line 
as determined by the telescope. A transverse movement 
‘aces. of the tool slide to its near and far position will indicate 
After describing this process, the author said: “In| any error; if one be found, it is best to correct the 
order that the workman while roughing may not cut | machine by planing or scraping, as may be necessary. 
beyond what should be the finished joint surface, it is; To test the spindle travel of a portable horizontal drill- 
advisable to scratch a finish line on the rim section at | ing machine, set the instrument to cut the line of a 
each joint ; but the setting of the tool for its finishing cut | target attached to the end of the spindle, and survey the 
is more easily and accurately made by the use of the tele- | spindle in its different horizontal positions. .The vertical 
scope of the dividing instrument than by any other plan | travel of the spindle slide can be determined by locking 
yet tried. the spindle in one position and moving the slide up and 
Before setting the tool for the final finishing cut, it | down, the same as for testing the slotter. Other portable 
may be thought advisable to prove the surface of the last | machines can be tested by similar means, and the result 
cut—a much simpler matter than at first appears. Let | of the tests can be depended upon if the instrument is 
us suppose the last cut has left xfy-in. stock to be removed, | accurately made and the errors in the subdivisions of the 
and that we havea target with a centre-line adjustable | circle are known. The author then described the appli- 


the straight-edge, and has a zero line exactly in align- 
ment with a shoulder which touches the front of the 
straight-edge. (See Figs. 3 and 4.) Another straight- 
edge is then to be secured to the floor-plate under. the 
other joint of the section, and its front edge must be set 
at exactly 90 deg. from the first straight-edge, its posi- 
tion being determined by the dividing instrument, and 
the special target used in the previous case. The accuracy 
of the location of both straight-edges being demonstrated 
by proof surveys, we are ready for planing the joint sur- 





Fig.2. 
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in a line parallel with one edge. By resting the edge of | cation of this instrument to the mechanical operations 
the target against the surface, and adjusting its centre- | incident to the manufacture of the eight 5000-kilowatt, 
line until it exactly cuts the centre of the cross-lines of | alternating-current, engine type, three-phase generators 
the telescope when set at the correct angle, we can survey | built for the Manhattan Railway Company by the Wes- 
the joint surface and prove that it is or is not parallel | tinghouse Electric and Manufacturing «sen las dy 

with what is to be the finished joint surface. If the | he approximate dimensions of some of the principal 
surface be found correct, the finishing cut can be made | pieces oF one of these generators are shown in Ki . 5 to 
at once; if there be an error, proper adjustment of the|7. The extreme height from the bottom of the to 
portable slotter must be made and the joint surface again | the top of the yoke is 42 ft.. and the greatest horizontal 
surveyed after taking alight cut. The accuracy of the | distance over all is 44 ft. The bedplate, 43 ft. long, has 
finished joint surface can easily be determined by the two parts securely keyed and_ bolted 


ther, each 
dividing instrument with suitable targets. | 21 ft. 6 in. long by 10 ft. 3 in. wide by 2 ft. thick. 

The processes of cutting the keyway and drilling the) The stationary element, or armature, has six principal 
bolt-holes were then described. As to testing ered sections—two lower, two middle, and two upper—all 
thachine tools, the author said that by the aid of the | securely keyed and bolted together, the bore being 34 ft. 
dividing and levelling instrument it is easy to test the | pa enor 

accuracy of portable machine tools. In the case of a) he revolving element, or field, consists of many pieces, 


portable vertical slotter the vertical travel of the tool the principal ones being the cast-steel hub, the two = 
e 


slide can be determined by setting the instrument so that plates of six pieces each, and the four ring sections. 


exactly cut a line drawn diameter of this element is 27 ft. 8 in. over rim sections, 
Elevate | and 32 ft. over all. 

The total weight of the stationary and revolving ele- 
note the position of the line on the tool block in relation} ments of this machine (without the shaft) exceeds 
to the cross line of the telescope. If the tool travel is in | 1,000,000 Ib., or 500 tons. is 2 

a line perpendicular to the base, and the instrument has After describing the conditions rendering the use of 
been properly levelled, there will be no variation in the | portable tools advisable, a description of the tools was 


reading. If the tool travel is not perpendicular, the | given, and their application, as follows :— : 
be! The principal portable machine tools used were vertical 


the cross-lines of the telescope ; 
upon the tool block when at its lowest position. 
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slottersor planers having a stroke of 8 ft., a small hori zontal 
adjustment of the tool slide, a transverse tool travel 
of 4 ft., the column having a horizontal adjustment of 
ing a vertical ad- 
justment of 8 ft., the column a horizontal adjustment of 
indle travel of 4ft.; vertical slot milling | 


4 ft. ; horizontal drilling machines havin 


4 ft., with Sp : 
machines, radial drills, and small vertical slotters. 


The principal stationary machine tools were a 14-ft. 
planer, 8-ft. open-side planer, radial drills with 10-ft. arm, | 


and turning mills, 28-ft. vertical boring and turning mill, | finishing—this being particularly necessary for the slot 











By ne | ) 
or perpendicular joint is at right angles to, 


to Fig. 5 it will be noticed that the lower 
and each upper 


joint has a portion parallel to,‘ the bottom or base, the 
remainder of the upper joint being at a definite angle 


from the lower joint. The rough castin 


was mounted 


on the floor-plate, resting on cast-iron blocks, the bottom 
being set approximately perpendicular to the plate, as 


shown in Figs. 1 and 2. 


The proper location of the section involved the making 
16-ft. to 24-ft. and 16-ft. to 36-ft. extension vertical boring | of numerous measurements to insure plenty of stock for 




































to the floor-plate. The dividing instrument was then 
mounted upon the column, properly levelled, and finish 
lines scribed at each joint surface. 

Straight-edges were then secured to the floor-plate in 
their exact position, one edge of each being set exactly 
perpendicular to the desi finished joint surface, the 
position of these straight-edges being determined by the 
dividing instrument and suitable target, as shown in 
Figs. 3, 4, and 7. 

After proving the exact position of these straight-edges 
the portable slotters were set in their correct cree 





Fig. . 
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122-in. engine lathe, a special floor-boring machine carry- 
ing iais heads, and several smaller machines. 

Bed-Plates.—The bottom and top of bed - plates were 
planed on the 14-ft. planer ; the joint surface and keyway 
on the open-side planer, and the joint bolt-holes were 
drilled on the floor-plate with portable horizontal drilling 
machines. 

Bottom Sections.—The bottom sections were the most 
difficult to machine, and a more detailed description of 
some of the operations on these pieces will make it un- 
necessary tc outline so fully the operations on the other 
sections, 











lugs located in the bore. The centre column was mounted 
on the floor-plate and its position determined by the 
centring gauge, as shown in Figs. 1 and 2, more or less 
proof-testing being necessary to insure its exact location, 
after which it was securely ag se to the plate. 

The perpendicularity of the faces of the slot lugs was 
determined by scribing lines upon the top surface of the 
slot lugs with the centre gauge at the proper elevation, 
and by lowering the centre gauge rest or support similar 
lines were scribed on the bottom surfaces of the slot lugs 
—scale measurements being accurate enough to prove 
this setting, after which the bottom section was bol 


| 


| secured to the plate, and the roughing cuts taken—slotters 
|often working upon both joints at the same time. The 
| accuracy of the rough planed joint surfaces was proved by 
the dividing instrument and an adjustable target, after 
which the cutting tool was set by the instrument for the 
final radial finishing cut. For that portion of the upper 
joint of this section parallel to the bottom, the slotter was 
set by the aid of the angle template shown in Fig. 7, a 
pin gauge proving that the tool-slide was parallel with 
the angle template. : 

The joint bolt-holes were drilled by the portable drills, 
the position of the bolt-holes being determined by the use 
of drill-jigs located by _ and by a centre line. The drill- 
jigs were made reversible for drilling holes in the faces 
of the corresponding joint surfaces of the connection 
sections. 

After completing the operations upon the joint sur- 
faces, the lower sections were finished upon the bottom on 
a stationary planer. The next operation was the drillin 
of the bolt-holes and the drilling and tapping of the ad- 
justing screw-holes in the bottom of the section under 
radial drills. 

The middle and upper sections were finished in substan- 








tially the same manner as the lower sections. 

After finishing all the principal operations upon the 
joints of the six sections, the two lower sections were 
pt in position on the floor-plate, and the lower joint 

lted together. The two middle sections were next 
placed in position, and securely bolted to the lower sec- 
tions. After assembling the two lower and two middle 
sections of the first generator, it was thought advisable 
to survey the surfaces of the upper joint of the middle 
sections, to be sure that they were level and in exact 
alignment with the centre of the machine. These sur- 
faces were found to be so accurate that surveys of the 
same were not considered necessary on succeeding gene- 
rators. 

One of the upper sections was next placed in position 
and securely bolted to one of the middle sections. As the 
joints of the upper section were planed at an angle of 
00 deg., and as the bore was 34 ft., the distance from the 
inner edge of the horizontal joint to the centre was 17 ft. 
If there were not any deflection, the vertical joint would 


ted | have been exactly in alignment with the vertical ‘oint of 
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the lower section ; but it was found that the upper joint 
overhung ;%, in. in the first generator, and the over ng 
in the succeeding seven generators in no case exceed 
yes in. The total variation between the generators, 
therefore, was ;$; in. The amount of overhang was 
determined by the use of a plumb-line, the elevation of 
the surveying instrument not being sufficient to permit 
its use. 

The second upper section was next placed in posi- 
tion, and first securely bolted to the middle section. 
After this was done an examination of the upper joint 
was made, and it was found that a very thin piece of 
sheet steel could be inserted at the lower edge of the 
joint, while it was tight at the upper edge. When the 
volts were put in place and well tightened, the joint was 
absolutely tight all over, and tests with the plumb-line 
showed the joint to be exactly in alignment with the 
vertical joint of the lower sections. The variation in the 
alignment of the vertical joints of eight generators did 
not exceed 35 in. 

Careful measurements of the vertical diameter were 
made before the second upper section was put in position, 
and in every case but two it was found, after placing the 
second upper section in position, that the tightening of 
the bolts of the upper vertical joint actually increased 
the vertical diameter by an appreciable amount, although 
not exceeding ;$,in. in any instance. This result seem 
to prove quite conclusively that no errors had been made 
in laying out the work or in planing the joint surfaces. 
It also proved to those responsible for the work that the 
method was practical, and that the dividing instrument 
could be relied upon for accurate results. After assem- 
bling the six sections and making proof measurements, 
the work of chipping the edges of the joints, broaching 
the sides of the keyways, and fitting the keys was per- 
formed. Careful measurements of the horizontal and 
vertical diameters were recorded, and then the frame was 
taken apart. 

The six sections were next assembled on the special 
floor-boring machine—the axis of the bore being in a 
vertical position. This boring machine is 48 feet square 
and has a rotating table over 18 ft. in diameter, carrying 
various — tool-heads, which, for large work, are 
supported on arms having sufficient radial adjustment to 
bore up to 40 ft. in diameter. The driving mechanism is 
entirely under the floor, with operating levers at the side 
of themachine. Current for driving the motors operatin 
the feed mechanism of the portable tool-heads is carri 
up through the centre of the rotating table, where con- 
nection can be made by flexible cables. 


The assembling of the six sections followed in the order | j 


of the first assembling. The lower sections were posi- 
tioned by a heavy angle-plate securely fastened to the bor- 
ing machine, which determined the exact distance from the 
centre to the bottom of the generator. After the sections 
were properly blocked and bolted together, careful mea- 
surements were made of what were the vertical and 
horizontal diameters when the sections were first as- 
sembled. In each case it was found that the former 
vertical diameter had increased 73 in., and that the 
horizontal diameter had not changed materially, showing 
that most of the deflection was in the upper section. By 
numerous heavy braces and taper wedges the upper sec- 
tions were sprung toward the centre until the diameter 
corres soled with the diameter recorded during the first 
peewee 2 The frames were then bored, faced, and 
recessed to the required dimensions. The dovetailed 
slots for holding the sheet-steel laminations were planed 
and milled, the spacing for these slots being determined 
by the table of the boring machine. 

The table was graduated as follows:—In the edge of 
the table there were 360 holes drilled } in. in diameter, 
into which were driven brass plugs. The edge of the 
table was slightly recessed, and the brass plugs faced to 
protect them from injury. The dividing and levelling 
instrument was mounted upon a column accurately fitting 
into a recess in the centre of the table, and a target was 
set upat quite a distance away. The subdivisions of the 
circle were obtained by rotating the table until the cross- 
line of the telescope exactly cut the line on the target for 
each degree, the line then being made on the brass plug 
by a special graduating fixture attached to the bed of the 
machine. 

After the operations were all performed on the frame, 
the six sections were taken apart. The sheet-steel lami- 
nations, ventilating-plates, end-plates, and clamping- 
bolts were next assembled with each section of the sta- 
tionary element. 

End-Plates for Stationary Element.—'The end-plates for 
clamping the sheet-steel laminations were made from 
steel castings, and were 35 ft. 4 in. outside diameter, 
with 16 in. face. These plates were turned on a 36-ft. 
extension vertical mill. The end-plates were carried 
on plates mounted upon twelve outriggers bolted to the 
14-ft. table of the mill. To these outriggers were attached 
adjustable shoes resting on an annular bearing 29 ft. in 
diameter, which gave sufficient support to the outriggers 
and relieved the table of undue strain. The driving 
mechanism for this mill was the same as in a 16-ft. to 
24-ft. extension mill, and was not of sufficient strength to 
permit of taking heavy cuts. 

A worm-gear drive was recently provided, having 
somewhat unusual sizes. The cast-iron worm gear has 
180 teeth, made in twelve sections having fifteen teeth 
each ; pitch diameter, 33 ft, 5 in. ; face, 134 in. The 
twelve sections are securely bolted together and bolted to 
the outriggers. The worm is of cast iron, 20 in. in dia- 
meter, 20 in. long, 7 in. pitch, single thread of involute 
rack-tooth form, 30 deg. included angle. The worm is 
driven by suitable gearing, and runs 30 to 63 revolutions 
per minute, driving the table one turn in 8}, 6, 4, and 3 
minutes ; cutting speeds, at 36 ft. diameter, 13 ft., 19 ft., 
28 ft., and 37 ft. per minute. 





The Revolving Element.—The dividing and _levellin 
instrument was used only on the rim-section joints an 
to subdivide the circle for the dovetailed slots. The 
joints were made by the same means as used for the 
stationary element sections. In the operation of sub- 
dividing the circle, the instrument is mounted on a centre 
column and the lines are ruled on brass plugs by a special 
graduating device. 

One thing frequently brings up another, and this in- 
teresting paper recalled many experiences of the use of 
transits and levels in machine shops for levelling and 
setting machinery. But these cases all referred to sta- 
tionary machinery, and it is believed that the paper above 
dealt with records the first application of the system to 
portable tools. 








LAUNCHES AND TRIAL TRIPS. 

Tue Earle’s Shipbuilding and Engineering Company, 
Limited, Hull, is now under new management, which 
has np ge ig rearranged and equipped the establish- 
ment with the most modern appliances for building ships 
up to 500 ft. in length, with four patent slips for 3500- 
ton steamers, and two graving docks for vessels 550 ft. 
and 500 ft. in length. The firm launched on Monday, 
the 2nd inst., the steamer Alice, which they have built 


ed | to the order of Messrs. George R. Haller, Limited, Hull. 


The dimensions of the Alice are as follows :—Length, 
178 ft.; breadth, 29 ft. 6 in.; depth, moulded, 14 ft. 6 in. 
The machinery will consist of triple-compound surface 
condensing engines, having cylinders 16 in., 264 in., 
and 43 in. in diameter respectively by 30 in. stroke, 
and one steel boiler to work at 180 Ib. steam pressure per 
square inch. 





On Saturday, the 7th inst., the new steel screw steamer 
Oakwood, built by the Northumberland Shipbuilding 
Company, Limited, of Howdon-on-Tyne, for the Lingham 
Timber and Trading Company, Limited, of Johannesburg 
and London, was taken to sea for her preliminary trials. 
This vessel is the first to be delivered of a new line of 
steamers to trade between the Mexican Gulf ports and 
Delagoa Bay, to carry lumber, general merchandise, 
frozen meat, dairy produce, and cattle, The Oakwood 
measures 372 ft. by 48 ft. by 30 ft. 10 in. depth, moulded. 
The so meng, * meron ef as been supplied by Messrs. 
Richardsons, Westgarth, and Co., and consists of a set 
of engines having cylinders 25 in., 41 in., and 69 in. in 
diameter by 48 in. stroke, supplied with steam by three 
a boilers working at a pressure of 180 lb. per square 
inch, which boilers will also supply the steam for the 
refrigerating machinery, distilling apparatus, and auxi- 
liary surface condenser. The vessel has been ligh 
throughout with electricity by Messrs. J. H. Holmes and 
Co., of Newcastle. Prior to the trial trip the Oakwood 
was docked and painted, and was then provided with 
1200 tons of coal to take the steamer out to the Gulf 
mage and to assist her on her first voyage in the trade 
or which she has been built. The water-ballast tanks 
were also full, and in this trim the Oakwood, on a series 
of speed trials, attained a satisfactory speed of 124 knots, 





On Tuesday, the 10th inst., there was launched from 
the East Shipbuilding Yard of Messrs. C. S. Swan and 
Hunter, Limited, Wallsend-on-Tyne, a steel screw steamer 
which has been built to the order of Messrs, Roed, 
MeNair, and Co., of Glasgow, and is intended to trade 
on the China coast. The vessel is of the following dimen- 
sions: Length over all, 275 ft. ; beam, extreme, 37 ft. ; 
depth, moulded, 20 ft. 14 in. ; and she has been designed 
to carry a cargo of 2450 tons on a light draught of water. 
The machinery has been constructed by the North-Eastern 
Marine Engineering Company, of Wallsend, and consists 
of a set of triple-expansion engines, having cylinders 
20 in., 33 in., and 54 in. in diameter by 36 in. stroke, 
steam being supplied by two large single-ended boilers 
working at a pressure of 160 lb. per square inch. On 
leaving the ways the vessel was named the Undine. 





On Thursday, the 12th inst., Messrs. Short Brothers, 
Limited, launched from their shipbuilding yard at 
Pallion a steel screw steamer of about 8000 tons dead- 
weight capacity, named the African Prince, which they 
have built to the order of the Prince Line, Limited, New- 
castle-on-Tyne, for their New York and South African 
trade. This vessel is of the following dimensions :— 
Length over all, 423 ft.; breadth, 52 ft.; and depth, 
moulded, 30 ft. 4in. The re lling machinery is to be 
fitted by Messrs. Blair an [. Limited, of Stockton, 
and will have cylinders 27 in., 444 in., and 73 in. in dia- 
meter, with a stroke of 54 in., steam being supplied by 
three nee steel boilers pete 3 | at 180 Ib. pressure, and 
fitted with Howden’s system of forced draught. 


On Thursday, the 12th inst., Messrs. Irvine’s Shipbuild- 
ing and Dry Docks Company, Limited, launched from 
their shipyard at West Hartlepool a steel screw steamer, 
named the Weardale, specially built for the coal trade. 
She is of the pepe | dimensions Png 230 ft. 6 in.; 
breadth, 36 ft.; and depth, 17 ft. 2in. Triple-expansion 
engines are to be supplied and fitted by Messrs. Richard- 
sons, Westgarth, and Co., Limited, Hartlepool, with 
cylinders 19 in., 31 in., and 51 in. in diameter by 36 in. 
stroke, steam being supplied by one boiler constructed 
to work at a pressure of 160 lb. 





On Thursday, the 12th inst., Palmer’s Shipbuilding and 
Iron Company launched from their yard at Jarrow a 
large oil-carrying steamer, built to the order of Messrs. 
Furness, Withy, and Co. The vessel is of the followin 
dimensions :—Length, 428 ft.; breadth, 54 ft. 6 in.; depth 
moulded, 32 ft. She is being constructed under the super- 





vision of Messrs. Flannery, Baggallay, and Johnson, of 
London and Liverpool. 





On Friday, the 13th inst., a launch took place from the 
yo of the Northumberland Shipbuilding Company, 
uimited, Howdon-on-Tyne, the vessel being the Fran- 
conia, a steamer built to the order of Messrs. Lorenzo 
Kosovic and Co., Trieste. This steamer is 372 ft. long 
and 48 ft. beam, by 30 ft. 10in. deep. Her machinery 
will be supplied by the North-Eastern Marine Engineer- 
ing ‘Company, Limited, the engines having cylinders 
245 in., 40 in., and 68 in. in diameter by 48 in. stroke. 
There will be three large steel boilers measuring 13 ft. 9 in. 
by 11 ft., designed for 180lb. working pressure. The 
steamer will carry about 7000 tons loaded, and is expected 
to steam at about 10 knots. 





On Sunday, the 15th inst., Messrs. Furness, Withy, 
and Co., Limited, launched the large twin-screw steamer 
Everton Grange, built to the order of Messrs. Houlder 
Brothers and Co., Limited, London, and intended for their 
cattle service and frozen meat trade. Her dimensions 
are:—Length over all, 490 ft.; beam, extreme, 56 ft. ; 
depth, moulded, 35 ft. 6 in.; deadweight carrying capa- 
city, 11,000 tons. The structural strength has also had 
very careful attention, as in vessels of this class the 
slightest leak may on See the insulation and 
cargo. Special efforts have been made to reduce the rigid 
points, and to this end a remarkable feature in the con- 
struction of the vessel is the number of specially long 
shell-plates fitted amidships which measure over 66 ft. 
long and weigh nearly 6 tons each, being backed up by 
frames 15 in. deep. T'win-screw gnc ged engines 
will be supplied and_ fitted b essrs. Richardsons, 
pits ong and Co., Limited, Hartlepool, the sizes of 
cylinders being 23 in., 36 in., and 59 in. in diameter by 
42 in. stroke, with five boilers, 15 ft. 9 in. by 11 ft., work- 
ing at a pressure of 180 Ib. 








Catatocurs.—The Consolidated Pneumatic Tool Com- 
pany, Limited, of 136-148, Tooley-street, S.E., have issued 
a new list of their hammers, riveters, drills, caulkin 
tools, and other pneumatic specialities.—Messrs. J. an 
E. Hall, Limited, of the Dartford Iron Works, Dartford, 
Kent, have sent us a copy of their catalogue of carbonic 
acid gas refrigerating and ice-making machinery. We 
note that the firm have now fitted 937 of these machines 
on board ships, and have also constructed a large num- 
ber of stationary plants.—The Electric Power Storage 
Company, Limited, Great Winchester - street, E.C., 


ted} have sent us a copy of their new price-list of storage 


batteries. In addition to prices, this list contains full 
particulars of the firm’s standard pattern of cell, and 
included in it is also a reprint of the instructions as to 
setting up and casing cells, which embody the results of 
the exceptional experience of the firm. A marginal index 
facilitates reference to any desired section of the list.— 
We have received from Messrs. John Abbot and Co., 
Limited, of the Park Works, Gateshead, a copy of their 
catalogue of constructional ironwork, and also a copy of 
their catalogue of hydraulic machinery, including cranes, 
hoists, coal-handling plant, and miscellaneous machinery. 
—We have _ received from Messrs. Ernest Scott and 
Mountain, Limited, of Newcastle-on-Tyne, illustrated 
pamphlets = electrical pumping and transmission 
os supplied by them to a number of important col- 
ieries and iron works,—A small illustra mphlet 
devoted to setting forth the qualities of the Smith 
cement-mixing machine has been sent us by Mr. T. L. 
Smith, of 134, Tenth-street, Milwaukee, Wis., U.S.A. 
We note that the writer is an advocate of mixing cement 
very wet, claiming that when thus prepared the concrete 
will set in a dense mass without requiring to be rammed. 
—The General Electric Company, of Queen Victoria- 
street, E.C., have issued an illustrated circular of new 
designs of switches, cut-outs, electric bells, and motor 
ignition coils.— The Alldays and Onions Pneumatic 
Engineering Company, Limited, of the Matchless Works, 
Birmingham, have just published a new catalogue of 
cycles, motor - cycles, and voiturettes. —The Electric 
ompany, Limited, of 122-124, Charing Cross - road, 
W.C., have sent us their new price-list of continuous- 
current dynamos and motors. The standard t- 
terns made range up to 30 kilowatts capacity. Gut: 
line drawings are given showing the space occupied by 
different sizes of machines, and a marginal index to the 
price-list permits of ready reference to the different 
tterns of machines and accessories. —The Niles-Bement- 
‘ond Company, of 23-25, Victoria-street, London, 8.W., 
have issued a booklet containing illustrations of some of 
the more characteristic heavy machine-tools made at 
their works. Amongst them we note planing machines, 
lathes, vertical boring mills, and wheel presses.—The 
Haslam Foundry and Engineering Company, Limited, of 
the Union Foundry, Derby, have issued a new catalogue 
of carbonic anhydride refrigerating machinery suited to the 
uirements of small users.—A new catalogue of multi- 
polar dynamos has just been published by Messrs. Mather 
and Platt, Limited, of the Salford Iron Works, Man- 
chester. These are made for all voltages up to 550, the 
largest being of 550-kilowatt capacity.—A neatly arranged 
catalogue of machine-tools has been sent us by Messrs. 
James Archdale and Co., of the Manchester Works, 
Ledsam-street, Birmingham. The firm make most of 
the ordinary types of machine-tool, and also special ma- 
chinery for particular industries. — Messrs. Lumbys, 
Limited, of Greetland, near Halifax, have sent usa copy 
of their new catalogue of boilers for steam raising and 
for heating purposes. The steam boilers listed are of the 
vertical nF a Cornish ty the latter being made by the 
firm up to 24 ft. in length by 54 ft. in diameter. 
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‘«‘ ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 

he number of views given in the Specification Drawings is stated 

< poe pag ‘hers wens are mentioned, the Specification is not 

illustrated. 

Where inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office Sale 

ranch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform A pe of 8d. 

The date of advertisement of the nay yee of a Complete 
Specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


26,483. J. G. Lorrain, London. (H. A. Macdonald, 
Paris.) Demand-Indicators. [3 Figs.] December 27, 
1901.—This invention provides maximum - demand _ indicators 
having time lag. In these instruments displacement of a liquid is 

















effected on its vaporisation by electro-thermal means. Thedisplace- 
ment may be variously utilised to produce by known means an 
indication and record. In the instrument illustrated the larger 
bulb and the overflow tube are exhausted of air. (Accepted De- 
cember 31, 1902.) 


1967. H. W. Dover, Northampton. Cables. [1 Fig.) 
January 24, 1902.—In this specification is broadly claimed ‘‘ The 
manufacture of an electric cable or the core for an electric cable 
having a plurality of conductors by separately covering the in- 
dividual wires with celluloid, xylonite, or similar material, then 
bundling or binding them together in the straight, or twisting 
them together, then collectively covering them with the same 
or similar insulating material.” A cable according to this inven- 
tion may comprise a group of conductors laid parallel, and all 
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embedded in one mass of celluloid, or laid parallel or twisted and 
covered separately with celluloid conveniently by means of the 
tools described in the specification of British Letters Patent 
No. 5427, of 1901, and a further covering of celluloid prefer- 
ably combined with or laid over strengthening servings, and 
either served closely upon the insulating covering of the con- 
ductors, or having interposed fibrous material or an air space. 
Machinery for making the cable having the air space is described 
and illustrated. (Accepted December 31, 1902.) 


2674. _M. P. Thomsen, Old Charlton, Kent. Hot- 
Wire Current Meter. [1 Fig.] February 1, 1902.—This 
invention relates to hot-wire current meters of the kind in which 
the expansion and contraction of a wire strained into approxi- 
mately catenary form is indicated by a long arm connec ata 
short distance from its turning point to the middle of the wire. 
In such instruments the long arm has heretofore been pivoted at 
its turning point. . According to this invention it is proposed to 
dispense with the pivot and.to use two or more wires instead of 
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one, the wires being connected to the long arm at positions of 
balance equidistant from the turning point. The invention is, 
of course, also applicable to meters of the aforesaid kind and in 
which the catenary wires are not themselves expanded and con- 
tracted by the current to be measured, but are subjected to 
Varying strains produced or controlled by the expansion conductor. 
An instrument is described in which the distance between the 





wires being under tension by spring force. (A 


cember 31, 1902.) 


4262. H. Cunningham, London. (EF. Bing and H. 
Nevill, Pernambuco, Brazil.) Siphon Recorders. [1 Fig.) | 
February 19, 1902.—According to this invention and in order that | 
the deflections of a siphon-recording pen may be increased, the | 
parts of the siphon or of the siphon cradle below the bridge wire are | 


ecepted De- 




















™ 





pendulum about the bridge wire may be decreased. In the instru- 
ment described and illustrated the counterbalance comprises a 
wire “i. an adjustable weight upon it. (Accepted December 31, 
1902. 


23,971. C. H. Pieper, Rochester, N.Y., U.S.A. 
Electro-Motors. [1 Fig.) November 3, 1902.—This invention 
relates to the working of electro-motors such as are used with 
continuous currents, by means of alternating currents. According 
thereto current for the armature is adjustably derived from a 
greater or lesser part or from the whole of the secondary of a 








(e397) 








transformer whose primary is in series with the field magnet of 
the motor. The inventor states that in this device he is enabled 
to ‘‘so proportion the iron and the magnetic and electric circuits 
that the field and armature currents are practically in phase or 
step.” The armature and the transformer secondary may, of 
course, be wound for low tension. (Accepted December 31, 1902.) 


24,099. H. H. Lake, London. (The General Electric 
Company, Schenectady, MY., U.S.A.) Alter- 
nat -Current Generators. [11 Figs.) November 4, 
1902.—This invention appears to relate chiefly to regulating the 
excitation of individual alternating-current dynamos, several of 
which are connected in parallel. A device of the phase-indicator 
type is made to cause increase of excitation when the current of 
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the dynamo to which it is connected lags, and to decrease excita- 
tion when the current leads. The method by which the regu- 
lating movement is produced comprises the employment of ‘‘a 
resultant electromotive force and current tending to increase 
when the generator current lags, and to decrease when the 
current leads.” The drawing herewith reproduced, it is stated, 
shows a way of applying the invention to a single-phase machine, 
(Accepted January 7, 1903.) 


it may be a stronger wire of like expansion coefficient, all the | 


balanced or partially balanced so that their tendency to act as a | 





cooling jacket, either from a body of water therein or from a 
small injected charge of predetermined quantity, is added to the 
cylinder content before ignition. In t arr t air for 





tal 





the cylinder is drawn through hot water. It is stated that appli- 
cation of the invention to gas or oil engines leads to economy and 
to a more uniform torque on the crankshaft. (Accepted Decem- 
ber 31, 1902.) 


21,465. W. S. Preskey, Ocala, Fla., U.S.A. Oil Gas 
or Vapour ,auue (2 Figs.) October 2, 1902.—In this 
specification is descri an oil vapour blast incandescence lam 
in which mixed vapour and air from the mixing tube are hea’ 
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| 
| 
| 
| 
| 

in a vessel of special shape—namely, drum-shaped—and specially 
| arranged in reference to the mixing tube—namely, concentric 
| therewith, Contributory devices are provided. (Accepted 
| 


January 7, 1903.) 
| 3801. H. , Maidstone, Kent. Internal. 
| Combustion es. (5 Figs.) February 14, 1902.—This 
| invention relates to gas or oil engines in which starting is effected 
| by means of compressed air stored in a tank and derived from the 
engine cylinder. According thereto gear is provided whereby the 
use of a single lever will cause the engine to start and run in 


Fig.1. 


a?) 
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either direction. The device comprises means for passing com- 
pressed air from the tank through the gas valve into the combus- 
tion chamber of the cylinder, and the reversing gear comprises a 
camshaft having two differently-timed sets of cams or eccentrics 
for operating the valves, and means for shifting the cams or 
eccentrics. (Accepted January 7, 1903.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


Rail-We Moulds. 





GAS ENGINES, PRODUCERS, HOLDERS, &c. 


3129. E. Field and F. 8. M London, and E. J. 
er Bm ie Gloucester. losion Engines. 
[4 Figs. ‘e 








ca‘enary wires is controlled or influenced (and so as to automati- 
cally compensate aerial temperature variations) by another and 








combustion-supporting element, or to both of these when mixed. 


tity of water vapour is added to the substances to be burnt in an | forma mould. The box is constructed in parts, 
internal-combustion engine, and either to the combustible or to the | introduction of loam, and clamped together so as to fit the rails 


In one arrangement steam, conveniently derived from the cylinder- | the box and the rail or between parts of the box are preferably 


Cc. V. Boys, London. lding 
Figs.) January 9, 1902.—This invention relates to the tyme 
of rails and pipes by means of thermit. Instead of the spec 
moulds or moulding devices heretofore used for the purpose, the 


bruary 7, 1902.—According to this invention a quan- | inventor provides boxes into which moulders’ loam is rammed to 


perforated for 


well, and to hold the rail ends in place. Meeting edges between 
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prolonged in order that they may chill a film of thermit iron should | weight, and are able to act in conjunction with an a 
the same find its way along them. Means may be provided for vided according to this inventio 


nm on the frame which carries the 


pinions, to prevent the pinions from leaving the rack. For this 

















eae ua ee ted y time neg ey SSS | outer being bolted together, or the stem of the outer shoe for | 
: each bar being bolted to that of the innner shoe for the same bar. 


close weld. (Accepte 
2805. G. Westinghouse, London. (W. J. Knoz, 
Allegheny, Pa., U.S.A.) Treating per es. [2 Figs.) | 
February 4, 1902.—As an improvement on that process of obtain- 
ing copper or a sulphide from copper matte or from copper 
sulphide ores, and in which the ore is roasted to convert a large 
proportion of the sulphide of iron to iron oxide, as much of the 
silica and iron as possible being removed as a slag from the 
smelting furnace, the iron being removed in the separation of the 
copper from the matte by oxidising the iron in the matte in the 
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presence of silica usually obtained from the lining of the con- 
verting vessel, according to this invention the iron is converted 
in a basic-lined vessel into a fusible oxysulphide, which is 
separated from the enriched matte by taking advantage of its 
comparative lightness when fused. The iron and sulphur are 


oxidised by forcing air into contact with them while they are in a | by means of an hydraulic or other ram or piston, working within | 
| a cylinder conveniently attached to the anvil block. The ram is 


molten state. As an alternative to the above, the matte might be 
roasted, and afverwards melted in a basic-lined vessel. The fusible 
oxysulphide obtained is preferably used as a flux in the ore- 
smelting furnace. (Accepted December 31, 1902.) 

3282. M. B. Baird, Hamilton. Hutch and Corve 
Lubricators. (3 Figs.) February 10, 1902.—This invention 
relates to what are known as hutch lubricators as employed in 
coal pits and other places. The apparatus, which automatically 
lubricates the axles of each hutch or corve as it passes over it, con- 
sists of a box containing the lubricant and in which are mounted 
ubricating wheels. The lubricating wheels are according to this 
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purpose that part of each rack-bar where the teeth are cut is 
tapered to an increased width at the top, so as to make up by in- 
creased thickness of metal for the weakening due to the removal 
of metal from between the teeth ; by thus strengthening the bar 
in its weakest part, the rest of the bar may be made somewhat | 


thinner, and thus the bar upon the whole may be strengthened 
without increase of material. The no age may be only on the 
inside of each bar, or it may be on both sides. In order to pre- 


| 


vent the pinions from leaving the racks a wedge-shaped shoe is | 


made to project down from the frame that carries the pinion, so 


as to run freely between the bars. Should the pinions tend to 


rise, the inclined sides of this shoe, coming to bear against the | 


inclined faces of the bars, prevent any such movement. When 
the tops of the rack bars are tapered on both sides, shoes may be 


applied outside as well as between the bars, the stems of the | 


(Accepted December 31, 1902.) 


SHIPS AND NAUTICAL APPLIANCES. 


3287. J. M. Campbell, Greenock. Ship Frame 
Construction. (3 Figs.) February 10, 1902.—This invention 
relates to improvements in the method of joggling bulb angle- 
iron or steel such as is used for the construction of the frames of 


| 
} 


pliance pro- | surfaces of the catches in their seats thus rigidly holding the 


scuttle ring in position. Where a cover is used in connection with 
each scuttle frame, so as to secure a plug in the frame in the 





event of the glass being broken, the cover is hinged as usual to 
the frame, and held in the closed position after the insertion of 
the plug, in the same manner as the scuttle ring. (Accepted 
January 7, 1903.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
3995. D. Joy, London. Valve Gear. [3 figs.) Feb- 


ships. Hitherto it has been necessary in the placing of shell-| ruary 17, 1902. —This invention has for its main object the pro- 
plates on the frames to have the gap between the plates, and | vision of certain improvements applicable to engines of the 


which is caused by overlapping, filled in with a further plate. This 
difficulty is according to this invention obviated by joggling down 
the frame so that the whole becomes flush when riveted together, 
thus saving many useless plates. Apparatus for effecting the 
joggling may comprise an anvil block formed on its top side with 
a recess into which different depths of loose blocks can be placed 
to suit the various shapes of bulb angle-iron or steel, the top of 


| 





| 


the blocks projecting above the top of the anvil block. The foot | 


of the bulb angle-iron or steel to be joggled is placed on the 
block, the bulb portion extending downward and fitting into the 


block which is carried in the recess of the anvil block. The longest | 
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flat portion of the bulb angle-iron is held in position for joggling 


fitted with a flat face-piece, so. that when it is extended it presses 
the bulb angle-iron against the anvil block, and acts as a vice. 
When the bulb angle-iron is securely held in position, a blunt 
knife is placed on the top of the foot of the said bulb angle-iron, 
at a point where it has no support on the under side from the 
block. Pressure is now exerted on the top of the blunt knife by 
means of a further hydraulic ram, and the bulb angle-iron is 
forced or joggled down at one end. The blunt knife is then 
moved along to the other end of the bulb angle-iron, when it is 


any point by releasing and sliding the bulb angle-iron along the 


way valve, which acts as a pressure and exhaust valve alternately. 
(Accepted January 7, 1903.) 

sea. T. L. Rértagaten, Jarrow. Ships’ Hulls. 
(2 Figs.) January 13, 1902.—This invention has for object to 
cheapen and facilitate the construction of double-skin sea-going 
vessels by substituting straight for curved transverse frames, 
and by reducing the amount of packing iron required. One con- 
struction consists ‘‘of fitting in way of the said double-skin 
transverse or vertical frames at the inside of the inner skin plat- 
ing in conjunction with fitting, above the upper turn of the bilge, 
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nvention made with extended rims or flanges having a hollow | 
space between them divided by means of cross partitions or webs | 
nto a circumferential series of pockets. The flanges are made | 
with curved teeth adapted to engage with the axles of the hutch. | 
The circumferential pockets lift up the grease from the grease box 
and effect the lubrication of the axles. (Accepted January 7, 


1903.) 














RAILWAYS AND TRAMWAYS. 


5200. 
Switzerland) Rack 


1902.—In rack-and-pinion railways on what is generally known as where the curved contour of the 
the Abt system there are usually two parallel rack bars. This 


Fig.?. 
(2) 





nvention provides that these bars be constructed in such a 
manner that they have increased strength without increased 


F. B. Passmore, London. (ii. Abt, Lucerne, | tion more or less diagonal 
and Pinions. [4 Figs.) March 1, | that it joins the outer skin preg Fm the vessel at about the point 
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— 
































| 
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| 
| 


again joggled as above described. The joggling can be effected at | 


anvil block. The hydraulic ram connections are made at each | 
end of the cylinder, and it is governed by an ordinary two- | 


longitudinal or horizontal frames, at the outer skin plating of the | 


vessel.” The inner skin _— is preferably inclined in a direc- 
in relation to the bilge of the vessel, so 


Ige meets the straight floor line 
of the vessel, there being fitted in conjunction therewith straight 
transverse or vertical frames inside of the inner skin plating. 


(Accepted January 7, 1903.) 
3764. L. Denny and A. Porterfield, Dumbarton. 
Ships’ Side Scuttles. [4 Figs.] a meal 14, 1902.—This 


invention provides a fastening mechanism for ships’ side scuttles, 


and facilitates the opening and closing of the scuttles. The 
| scuttle frame and scuttle ring are of the usual form, the scuttle 
ring being hinged to the frame in the usual way ; but according 
to the invention there are secured to and extending out from the 
scuttle frame a number of screwed pins, each pin provided with 
a tube or sleeve capable of sliding and turning thereon, and 


kind described in the specification of British Letters Patent 
No. 5640, of 1901; that is to say, means of controlling such 
engines as to the direction of motion (reversal and cut-off), 
and for relieving the back pressure in the cylinder after ex- 
haust has occurred, as well as arrangements for compounding 
such engines. The invention also provides a modified form of 
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piston whereby it may be made to determine the amount of steam 
to be used at each stroke. In the final specification are described 
means ‘‘for controlling the direction of the revolution of the 
high-pressure cylinders,” and comprising supplemental passages 
for connecting contiguous cylinders, and ‘‘so effecting a con- 
tinuous revolving motion in either direction, but controlled by a 
portion of the piston or tail-rod of one of them.” Means for com- 
pounding such engines are also described and claimed. (Ac- 
cepted December 31, 1902.) 

5620. S. M.G. D. Belleville, St. Denis, Paris. Man- 
hole Covers. [3 Figs.] March 6, 1902.--This invention is 
applicable to the closing of openings in the headers of Belleville 
boilers and the like. ‘The door or cover made in accordance there- 
with consists of an inner portion pressed on to a seating around 
the manhole or opening to be closed, and of an outer portion 
pressed against a corresponding seating around the outside of the 
said manhole or opening, by a screw bolt and nut, the screw bolt 
projecting from the inner portion through a hole in the outer 
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carrying a finger or catch which extends out at right angles portion and the nut being screwed on to the projecting end. The 


thereto, the inner or bearing surface of the catch being of a 
convex form to fit a corresponding concave-shaped seat on the 
| scuttle ring. To close the scuttle, the catches on the screwed 
| pins are turned outwards, thus allowing the scuttle ring to be 
| closed in on the scuttle frame; the catches are now turned 
| inwards until they bear on their respective seats on the scuttle 
| ring, and by means of nuts on the outer ends of the screwed 
pins they are pressed down and securely locked, the bearing 


outer portion is preferably made of dish form, with its projecting 
edge seated in a groove around the outside of the opening, and 
this arrangement permits of either an inner and outer joint or 
an outer joint only being made ; in the latter case the inner por- 
tion constitutes a safety device in case the screw bolt should 
break, as it permits of the — being lowered without a serious 
loss of steam through leakage at the joint of the inner portion. 
(Accepted January 7, 1903.) 
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QUEEN’S ENGINEERING WORKS, 
BEDFORD. 


In the”year 1880 Mr. W. H. Allen established | readers. 


| ment, had an opportunity of making a complete | of automatic and semi-automatic machines, ef 8 
inspection of these works, and we now propose to | is a view of the Armstrong- Whitworth heavy plan- 
| lay some of the results of our inquiry before our |ing machine ; and Fig. 9 is one of the crankshaft 


We also give some illustrations of the | lathes. 


More particular reference will be made to 


an engineering business in York Street, Lambeth, | various departments on the next page and in our | the subjects of these illustrations in course of our 
on premises adjoining the London and South- | two-page plate. Fig. 1 is the drawing-office. Fig. 2 | description. 


Western Railway, which premises for many years | is a view of the foundry. Fig. 3 shows the tool- 


The Offices.—Taking the route we followed on the 


had been occupied by Messrs. Merryweather and| room. Fig. 4 is a part of one of the machine-shops, | occasion of our visit, we first notice the offices, 


Sons, the well-known makers of fire engines. 


The | with a multiple drill in the foreground. Fig. 5 is} which form a frontage to the works on the main 





principal business undertaken by Mr. Allen was | a view of part of the erecting department. Fig. 6/road. The building is of an ornamental character, 
Fig. 7 illustrates a group | although unpretentious in the style of architecture. 


the manufacture of centrifugal pumping-engines, | shows the dynamo-shop. 


TABLE I.—TEST - SHEET. 












































































































































Sheet No....... bie 
W. H. Aten, Son, anp Co., Limrrep, Beprorp. 
DRUG ioccsntcaticcunccvacvcens 
Bar. and vac. readings are in inches of mercury. 
Note + All temperatures are in deg. Fahr. 
W. No. Engine. Dynamo. All pressures in Ibs. per sq. inch, above atmosphere. 
| 
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for which class of machinery he at once established TaBLE I1.—Temperaiures. Unlike so many works, it adds to the pleasing 
a well-deserved reputation. The business increased | ~~ PN RS GBH SES Tm aspect of the neighbourhood. In front there is a 
Atmospheres. Rise. garden planted with shrubs. The offices themselves 


rapidly, other descriptions of manufacture being 
undertaken, the high-speed steam-engines required 
for efficiently working centrifugal pumps being 
also eminently adapted for driving dynamo-electric 
machines, which about that time came so rapidly for- 
ward through the introduction of electric light. After 


a time, the London and South-Western Railway | - 


Company—owing to the widening of their line— 
purchased the premises, and Mr. Allen decided, on 
account of the difficulty of obtaining land in 
London, to remove the works to the provinces. A 
suitable piece of land having been purchased at 
Bedford, on the side of the main line of the Midland 
Railway Company, Messrs, W. H. Allen, Son, and 
Co., Limited (as the firm had then become) com- 


menced building operations in the year 1894, under | - 


the superintendence of Mr. W. H. Allen and his 
eldest son, Mr. Richard W. Allen. 

As these works are modern in construction and 
design, and as, through the courtesy of the manage- 
ment, we have had full opportunity of examining 
into these in detail, we propose giving a somewhat 
extended description; feeling sure that many of 
our readers will thus be enabled to profit by the 
extended inquiries Messrs. Allen have made in 
regard to equipment and machine-shop practice, 
and which their liberality enables us to make public. 

The works thus begun at the present time cover 
an area of four acres, but the company controls 
property to the extent of ten acres, so that there is 
plenty of room for extension. The machinery 
manufactured is all in the field of high-class 
engineering, and comprises auxiliary machinery for 
admiralty work, including dynamo-electric ma- 
chinery, centrifugal pump engines, fan engines, 
air-pumping machinery, and electrical gear for 
mercantile vessels. Machinery for large central 
stations, comprising engines and dynamos, motors 
and condensing plants—the latter with Edwards’ 
air pumps—is also manufactured to a large extent 
at these works. The firm employs about 800 men, 
and the plant comprises examples of the best 
modern practice. An inspection of the works 
shows that Messrs. Allen have not failed to observe 
what has been going on in other countries, and have 
adopted what has seemed most admirable in this 
field. In many departments the impress of 
American methods is very clearly to be traced. 
The system of manufacture with interchangeability 
of parts, gauging and template work, special 
methods for making, storing, and distributing tools, 
etc., are well worthy of notice, the best models 
having been observed. 

We recently, through the courtesy of the manage- 


¥F.M.C. (shunt). 


are pleasant rooms, and comprise the usual board 
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room, directors’ rooms, and general offices. The 
drawing office has been specially designed to give 
good light and ample ventilation for the 40 or more 
draughtsmen who are engaged in it. On the 
next page, in Fig. 1, we give an illustration of 
the drawing-office. 

Boiler Department.—Passing to the works, we 
first enter the boiler-room, where steam is generated 
for general purposes. There are four Babcock and 
Wilcox boilers, constructed to carry a pressure of 
300 Ib., although about 200 Ib. to 210 Ib. is the 
usual working pressure. This has to be increased 
when several tests are being carried out at one 
time. Two of the boilers will raise 5000 lb., and 
the other two 6000 lb. of steam per hour. The 
arrangements for coaling have been well thought 
out. There is a separate siding by which coal can 
be brought alongside the bunkers in railway trucks. 
Welsh coal, of the Waynes-Duffryn quality, is used 
| exclusively ; and although the price for this special 
| coal is high, it is found by experience, even in this 
Midland district, that with water-tube boilers it is 
| the most economical in the end. The water supply 
in this district is of a very hard nature, and when 
the works were first started constant trouble was 
experienced, owing to incrustation and deposit. To 
overcome this, a special method of softening has 
been introduced, with entire success. There is no 





| brick chimney, the boilers being worked on the 
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induced-draught principle introduced by the firm. 
The chimney is of, steel, 4 ft. in diameter, and is of 
very moderate height. The boiler-house has a 
measuring apparatus for the coal. The feed-pumps 
are by Messrs. Weir, of Glasgow, and at the back of 
the boiler there is a large feed-heating and detarta- 
rising arrangement, worked by exhaust steam from 
the testing department. The boilers are run in 
parallel, and the main steam pipe is taken to the 
testing-bed as well as to the engine-room, so that 
the main steam can be maintained at constant 
| pressure, notwithstanding considerable fluctuation 
|in load owing to the intermittent work on the 
steaming-bed. 

The Power Department.—The engine-room adjoins 
the boiler house. The whole plant is electrically 
driven, there being three sets of generators—two of 
160 kilowatts and one of 100 kilowatts, Both the 
engines and the generators are, naturally, of the 
company’s own manufacture; the dynamos are 
compound-wound for 250 volts. A condensing 
plant has been put down especially for the gene- 
rating machinery. It consists of a surface con- 
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TABLE III.—CONDENSING PLANT TEST-SHEET. 
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denser of 750 square feet, with an Edwards’ air 
pump and centrifugal circulating pump. For cool- 
ing the circulating water there is a large tower, 
manufactured by the Klein Engineering Company. 
It has a capacity of 400 gallons of water cooled per 
minute. For separating oil from the exhaust 
steam there is attached a special apparatus, manu- 
factured by Messrs. Holden and Brooke; the 
installation of boilers and generating plant thus 
forms a complete central station equipment, which 
also serves the purpose of an example of the 
company’s manufacture. 

The Testing Department.—As in all well-equipped 
works of this nature, the testing department is of 
considerable importance. The executive of the 
company have studied the question closely, and 
have laid down a complete plant, which will test 
engines up to 1000 horse-power. The testing of all 
materials forms an important part of the routine of 
these works. Cast iron, steel, and gun metal are 
tested daily, and records kept of the results. Very 
complete information is thus gained, leading to 
secure knowledge and certainty of working in shop 
practice, as the description of material calculated 
to give the best results becomes known. No doubt 
this branch of the work undoubtedly involves con- 
siderable expense, but Messrs. Allen rightly con- 
sider it money well spent, as i inot only secures 
high reputation, but ultimately leads to economy of 
production. The testing department is divided 
into three branches, devoted respectively to admi- 
ralty orders, central - station work, engine and 
dynamo work, and auxiliary machinery and motors. 
There are twelve steaming-beds in all. An arrange- 
ment is made in the admiralty testing department 
by which all the parts of a complete generating 
plant for a first-class battleship or cruiser, con- 
sisting of four machines each of 60-kilowatts 
capacity, can be tried simultaneously. A very 
complete system of steam and exhaust pipes has 
been arranged, so that the engines under test can 
either be put on to the condenser for steam con- 
sumption tests, or may exhaust into the atmosphere. 
Reducing valves are also introduced for regulating 
the various steam pressures according to the con- 
ditions specified. The method of recording the 
tests made has been carefully thought out, and we 
give on the previous anl present pages specimen 
t»st-sheets for engines and dynamos, and for con- 
denser plants respectively. These will be of interest, 
and may serve as references for those engaged in 
work of a similar description. Table I. gives the 
general test results. Table II., which is on the 
back of the same card, gives temperatures and mean 
results. We also give in Table IIT. an example of 
a condensing-plant sheet. 

The steam consumption of the engines is 
measured by a separate plant. It consists of a 
surface condenser of 1,400 square feet, and two 
sets of Edwards’ air pumps, delivering directly 
into two large measuring tanks. A standard clock 
and a standard barometer are placed alongside 





these tanks, so that the whole apparatus is under 
the observation of one official, Up to recent 
times, all trials have been made by means of 
standard instruments of the Weston type, but, 
owing to the importance now attached to the steam 
consumption trials at engine-makers’ works, there 
has been erected a complete potentiometer for 
checking the various instruments. This has been 
supplied by Messrs. Elliott Brothers, and is used 





Fig, 1. 


in connection with a D’Arsonval reflecting gal- 
vanometer. Voltmeters are compared directly 
with the Clarke cell through a volt box, while 
ammeters are checked by taking the separate 
current reading on the potentiometer across 
standard shunts up to 3000 ampéres. For serving 
the testing-bay there is an electrical travelling 
crane of 10 tons capacity, supplied by Messrs. 
Craven Brothers. In the motor-testing depart- 
ment there is an engine and dynamo, having a 
double-wound armature with two commutators, 


the flywheel being made to form a pulley. The) 
dynamo is run with the armatures either in series | 


or in yer or with the field coils in series or 
parallel, or separately excited, so that when the 
motor is running at its normal speed the dynamo is 


| giving approximately its correct voltage. In this 
way the motor assists to drive the dynamo, and the 
dynamo in turn generates current for driving the 
;motor. The engine, therefore, merely takes up 
the loss. The arrangement is well thought out, 
the operation resolving itself into a form of 
Hopkinson test, and is advantageous in regard to 
the small consumption of steam used for the six- 
hours’ run when only one motor of a kind is tested. 





DrRAWING-OFFICE. 


There is also a water-brake, or dynamometer, by 
Messrs. Mather and Platt, which will work up to 
400 horse-power at 375 revolutions. For insula- 
tion tests of dynamos 2200-volt alternating current 
is used. Every machine made is tested to earth 
with this voltage, even if it is only intended to work 
at 50 volts. A separate motor-driven alternator is 
provided for this purpose. At the northern end of 
the works there is a pond for cooling the circulating 
water from the testing - department condensing 
plant. Two large weirs, by which the flow of water 
ean be estimated, are used in connection with it. 
The Erecting-Shop is divided into several depart- 
| ments, and at the time of our visit was very full of 
'work of various descriptions. The firm have 
| adopted, within the last two years, a system which 
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and the erection is done in stages. Thus the 
putting in of the crank-shafts, the fitting together 
of the motion work, the setting of the cylinders, 
the fitting-up of the governors, and the general 
assembly of the various parts, are respectively each 
undertaken by special gangs who confine their 
attention to these operations. The engine as it is 
erected is moved on from gang to gang. The older 
practice of one erecter and a gang of men fitting a 
complete engine together has thus been done away 
with. By the new arrangement it has been found 
that not only is a large saving effected in cost, but 
the character of the work is greatly improved. 
This naturally follows, as every man employed is a 
—- for his own particular section of the work. 

he bed-plates, main bearings, and cranks are 
all brought together in the crank-shaft department ; 
they are fitted carefully, and properly checked and 
stamped before being allowed to pass on to the 
assembling department. Mr. Allen is emphatic in 
his approval of this method of working ; and speaks 
of a saving, due to its introduction alone, which 
amounts to about one-third of the cost of wages for 
these operations ; besides which, there is practically 
a gain of one-third of the space occupied in the 
erecting-shop as compared to the old system, not- 
withstanding that considerably more work is now 
being turned out. Another advantage of this plan is 
that a more orderly system of delivering parts can be 
followed. Thus cylinders all go to one spot, and 
are taken charge of by one man. It is found also 
that any mistakes or defects that may occur are 
easily traced to the person who is responsible. 

Messrs. Allen have adopted a very neat appa- 
ratus for expanding the tubes into their con- 
densers ; it consists of a small electric motor driving 
an expander. We also noticed in course of con- 
struction several sets of Edwards’ air pumps. 
Messrs. Allen were the first to take up the manu- 
facture of this particular pump, and have made 
many hundreds of them since. 


(To be continued.) 








THE VIBRATION OF STEAMSHIPS. 
By Rear-Admiral Gzorcz W. Metvii1e, Engineer- 
in-Chief of the United States Navy. 
(Continued from page 235.) 

SECTION V. 

Tue ToRSIONAL VIBRATION OF SHAFTING. 
Origin oF ToRSIONAL VIBRATION OF SHAFTING. 


The variation of turning moment, which I have 
examined in the last section, produces a variation 
in the rate of turning of the crank and propeller 
shafting and propeller, which naturally must induce 
a variable resistance to the rotation of the propeller; 
that is, the torsional stress of the shaft is not con- 
stant, and consequently the torsional yield must 
vary correspondingly. This twisting varies about 





The erection or putting together of various parts of | parts are brought in from the various departments 





a definite mean value corresponding to the mean 
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torque from the engine, thus presenting itself asa 
torsional vibration which may be resolved into its 
various periods. 


INVESTIGATION OF FRANZEL AND BAUvER. 


The variable speed of turning of the shafting has 
been the subject of investigation by Frinzel, whose 
object was to relate the variations in the turning 
moments to the variations of turning veloeity. 
His investigation was purely experimental. He 
measured the speed of turning by means of a 
vibrating spring, which drew approximate sine 
curves on a paper band fastened around the shaft. 
The period of vibration of the spring being constant, 
the length circumferentially from crest to crest of 
the curves will be inversely proportional to the mean 
speed of turning between these crests. Thus the 
curve of turning speeds could be determined. The 
position corresponding to the high-pressure crank at 
top centre being determined, the curve of turning 
moments could readily be laid down in proper re- 
lation to this speed curve. 

His diagrams show, as we would expect, that the 
greatest deviations from the mean turning moment 
induce a much smaller proportional change in the 
turning velocities. His principal conclusion, fre- 
quently stated by him, is that the 90 deg. positions 
of the cranks is most favourable for good turning 
moments and uniform turning speeds. 

He does not deal at all with torsional vibrations. 
To do this it is necessary to observe simultaneously 
the turning of the shaft with two instruments, one 
near the forward and one near the after end of the 
shaft. This was done by Dr. Bauer, the sine curves 
being drawn by tuning-forks excited by electro- 
magnets in a well-known manner. The detail of 
the arrangements I need not enter on. He does 
not deduce the twist of the shaft, but merely shows 
the fluctuations at the forward and after position of 
the observing apparatus. He finds these fluctua- 
tions much less at the after than at the forward 
end. 

Besides his experimental investigation, he calcu- 
lates what the result should be supposing the 
resistance to the rotation of the propeller to vary as 
the square of its velocity, and taking into account 
the inertia of the moving parts of the engine and a 
somewhat arbitrary proportion of the propeller 
mass. He finds a fair general coincidence, except 
in one case, and concludes that the dynamical 
investigation takes account of the essential features 
of the problem. He also concludes that the 
assumed law of propeller resistance, which he ex- 
tends to propeller thrust, is also proved ; but his 
results, showing only a roughly approximate agree- 
ment between observation and calculation, are far 
from justifying sucha definite conclusion. Indeed, 
I think it is obviously an erroneous assumption, 
and was very properly objected to by Berling and 
Frahm. I will return to this question in Ap- 
pendix IT. 

The exceptional case just mentioned was one in 
which strong torsional vibrations appeared, and it 
opens up a vista of overwhelming importance. 


TorsIONAL VipraTions. A PARTICULAR CASE OF 
A GENERAL PROBLEM. 


Every structure may, within limits, be considered 
elastic, and consequently it is subject to vibration 
in definite modes, each having a definite period 
denoting the natural period for that mode. If we 
apply forces in the proper manner, and of the 
proper natural period, to excite a particular mode 
of vibration, we may often produce stresses in the 
material far in excess of what the same forces 
applied steadily could induce. The subject is as 
wide as engineering, and involves the whole ques- 
tion of factors of safety. As explained in connec- 
tion with transverse vibrations of ships, in Sec- 
tion I., when synchronous vibration is induced 
the forces continuously supply energy to the struc- 
ture; and, without some action which absorbs 
energy, the vibration and stresses will go on increas- 
ing till rupture is produced. There must be ab- 
sorption of energy, and only when communication 
and absorption of energy are equal will the action 
cease to grow more intense. 

I will confine myself here strictly to the case of 
synchronous torsional vibration. 

The torsional vibration of shafts has been treated 
recently by Giimbel, but his reasoning in some 

rts is difficult to follow. Undoubtedly the most 


important paper on the subject is that recently 
written by Frahm, and with it I will deal very 
fully. 





To explain the matter simply, suppose we had 
two flywheels connected by a shaft, as in Fig. 43, 
page 267. While the shaft rests in frictionless bear- 
ings, if we apply equal and opposite couples to A 
and B, displacing them in the directions of the 
arrows, and suddenly release them, they will 
execute simple harmonic torsional vibrations about 
the position of rest. The combination will have a 
definite period of vibration (its natural period), 
readily calculated. If there was nothing to damp 
the vibration by absorbing its energy, the motion 
would go on indefinitely, the rotation of A and B 
at each instant being in opposite directions, and 
such that they at all times apply equal and opposite 
couples to the connecting shaft. A definite section 
C will remain stationary. If now, during each 
vibration, we still apply opposite couples to A and 
B such as always to accelerate each flywheel, the 
energy supplied by each of these impulses will be 
added to the energy previously communicated to 
the system, and there will result an increased 
amplitude of vibration. In the absence of any 
damping effect, this augmentation of vibrational 
energy will proceed till the shaft is over-stressed 
and ruptured. 

Or we might apply couples only to A. The 
vibration would still go on growing as before, but 
now C would not be quite stationary. Frahm calls 
C the indifferent section, and his diagrams show its 
slight movement, as the exciting couple is applied 
by the engine at the forward end of the shaft. 
While applying these couples, it would make no 
difference if on the vibratory motion we super- 
imposed a uniform rotation of the shaft. 

In the marine engine, B is represented by the 
propeller, A by the rotating and reciprocating 
masses of the engine, and these are connected by 
the propeller shafting. 

Suppose a single-cylinder engine driving A, giving 
an indicator diagram, Fig. 27, page 231 ante. Its 
turning moment, Fig. 28, is approximately— 

11.69 — 10.06 cos (2 0 + 17° 35’) See Equation (10). 

Thus over and above the uniform torque there 
is the variable couple 10.06 cos (24 + 17° 35’), 
which is of second period—that is, applied twice 
per revolution. 

If the system, when free, vibrated 600 times per 
minute, and the engine was made to drive it at 300 
revolutions per minute, we would have perfect 
synchronism, as the variable couple would then be 
applied 600 times per minute. Torsional vibration 
would infallibly be set up, its extent being limited 
only by the damping action absorbing its energy of 
vibration. Orit might be that the turning moment 
curve had a strong third-period element. This 
would synchronise at 200 revolutions. Similarly, 
a fourth-period torque synchronises at 150 revolu- 
tions. 

It had been supposed that this action accounted 
for the mysterious fractures of shafting, apparently 
of good material and ample strength; and this 
belief was supported by examination of the frac- 
tures, which in many cases had the appearance of 
being due to torsion. 

The problem is one of first-class importance in 
naval architecture, as the action endangers not 
only much valuable property, but many human 
lives. 

INVESTIGATION BY FRAHM. 


With most commendable public spirit, Messrs. 
Blohm and Voss, of Hamburg, determined, in 
November, 1899, to investigate the whole ques- 
tion, and happily found in Frahm a man qualified 
to cope with the not-inconsiderable practical and 
scientific difficulties.. We have in his paper the 
result of much costly and painstaking effort. 

After laborious preliminary experiments, a re- 
liable method of making the observation was found. 
This is explained at some length in his paper ; but 
suffice it to say here that it was possible from the 
markings recorded on zinc sheets to deduce the 
velocity and angle of rotation of the shaft at the 
forward and aft observing station for each instant 
in the revolution; also to determine an initial 
point marked when the high-pressure crank stood 
at top centre, and the shaft was unstrained. From 
this two deductions could at once be made. 

1. The rate of twist of the shaft at each instant, 
and the consequent stress in the material. 

The shafting is almost always made up of parts 
of different diameters. Therefore it is necessary 
first to reduce it all to an equivalent shaft of 
uniform diameter d, which, between corresponding 
points, will have the same total twist as the actual 





shaft. The larger the shaft the less it will be 
twisted per foot per unit torque. Hence, if 1 and L 
are corresponding lengths of diameters d and D, 
we must reduce L in the proportion— 


lt =( d \4 
t~(p) 

This applies also, of course, to the couplings, 
thrust collars, &c. 

This reduction is clearly shown in Fig. 44, page 267, 
for the Besoeki—one of the ships investigated by 
Frahm. Planes II. and III. correspond to the obsery- 
ing stations ; Plane I. to the centre of the engine ; 
and Plane IV. to the centre of the propeller. 

Having now a transformed length of shaft of 
uniform diameter, the rate of twist at any instant 
will be practically uniform, and each point on the 
real shafting will have a corresponding point on 
the transformed shafting, so that the transformed 
distance between the centre of engine, observing 
stations, and propeller are known. 

Now, from the observations one can tell at cach 
instant the difference of the angle turned through 
by the shaft, counting from the initial point. 
Dividing this difference of angle by the transformed 
length of shaft gives at each instant the rate of 
twist per foot. From the twist per foot, the known 
modulus of rigidity of the material, and the 
diameter of the shaft, the stress in the fibres is 
known. 

2. The velocity of rotation of the crankshaft and 
the propeller. 

The rate of twist of the shaft per foot being 
uniform, it requires only a calculation in simple 
proportion to determine the velocities of rotation 
for any instant at the engine and propeller, the 
velocities at the observing stations being known, 
L,, L,, L; being the distances marked on Fig. 44, 
and the turning velocities at Planes I., IT., IIL, 
and IV. being V,, V., V3, and V, respectively, we 
at once get 


Vi — Vs __ fn + In gg Ve- Vs _ In + Ls 
ve "Ve L, %-Y% ik * 


This neglects the infinitesimal inertia of the 
shafting. From these equations, V, and V, can 
at once be calculated, as all the other quantities are 
known. 

To illustrate these points I reproduce, on page 
267, two of Frahm’s diagrams. 

In Fig. 45 the full-line curves a and b were 
observed, and the dotted curves ¢ and d calculated. 
The dot-and-dash curve e shows the movement at 
the ‘‘ indifferent section.” 

As explained in connection with Fig. 43, if it 
were not for the movement shown by the curve e, 
the variable parts of the velocities of the engine 
and propeller would always be opposite. 

In Fig. 46 the curve f gives the variable twist of 
the shaft from which Frahm deduces the variation of 
stress throughout one revolution, calculated for a 
modulus of rigidity of 828,000 kilogrammes per 
square centimetre (11.78 x 10° lb. per square 
inch). This modulus was carefully determined from 
three test shafts made, each at a separate forge. 
The value from each was practically the same as 
the above mean value. 

Now we see that for the Besoeki running 
at 83 revolutions there is a very powerful and 
dangerous torsional vibration; so large, indeed, 
that the twisting moment of the shaft actually 
becomes negative three times per revolution, 
and as often rises to a large positive value, 
at greatest 2.76 times the mean. That this third- 
period vibration was certain to exist could easily 
be predicted. For the Besoeki has an engine with 
three cranks at 120 deg. Thus it must have a 
strong inertia turning moment of third period. It 
is nearly certain, also, to have a steam turning 
moment of third period. From the dimensions of 
the engine, shafting, and propeller, Frahm calcu- 
lated, by a formula which will be explained below, 
that the natural period for the Besoeki would give 
257.4 vibrations per minute. Therefore, to have 
the third period synchronising the engire must be 
run at 


(25) 





257.4 + 3 = 85.8 


revolutions per minute. Thus there was almost 
perfect synchronism when the observations were 
taken, the engine then running at 83 revolutions. 
This is no exceptional case, and the vibrations, 
though so important, were not visible to the eye. 
Frahm gives the following stresses induced in 
the shafting :— 
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Pure Torsional Stresses. 


Tons per 
ah 
Mean = 218.4 kilogrammes persq.cm. = 1.39 
Maximum = _—_— 600 me a = 3.81 
Minimum = —166 3 ; = —1.05 


This, combined with the stresses due to the 
weight of the propeller, and a moment from the 
thrust due to its incomplete immersion, gives for 
the propeller shaft :— 


Tons per 
Sq. In. 
Mean = 505 kilogrammes per sq. cm. = 3.21 
Maximum = 851 = 5.40 


Even higher values would occur at 85.8 revolutions. 


Frahm justly remarks (Translation, page 740) :— 
‘Considering that these great stresses occur three 
times during one revolution, and in between even 
become negative, it is not to be wondered at that 
sooner or later the shafting breaks down with 
engines where the normal revolutions accidentally 
coincide with the critical ones. In such cases also, 
according to the above figures, it is the propeller 
shaft which is liable to go first, in spite of it being 
heavier than the intermediate shafting.” 

Knowing the stress, or turning moment, in the 
shaft at each instant, and the speed of revolution, one 
can readily determine the horse-power being trans- 
mitted. Comparing this with the indicated horse- 
power, we at once have a measure of the efficiency 
of the mechanism. Frahm found this to vary from 
93.5 per cent. to 88 per cent., usually. But, espe- 
cially at the critical revolutions, lower values were 
found even down to 82 per cent. 


CALCULATION OF VIBRATIONS OF NaTURAL 
PERIOD. 


The natural period of the system, or the number 
of elastic vibrations which it will make per minute, 
is very readily calculated ; and this is the value of 
most importance to determine in connection with 
the subject. The formula I will state and_ briefly 
explain, giving an example of its application. Its 
deduction will be found in Appendix IT. 

It is 
_ 30 HS g (mm + ms) 

R L md, Mz ; 

n = the number of complete vibrations per minute. 

R= crank radius in feet. 

g = the intensity of gravity = 32.2. 

L = transformed length of shafting, from the centre 
of = of the engine to the centre of the 
propeller, in feet. 

p= the modulus of rigidity of the material in 
pounds per square foot. 


Taking Frahm’s value, this is 11.78 x 10° x 144. 


J = the moment of inertia of the shaft section, the 
foot being the unit of length 


Tv 
= .™ (Dt-d4), 
33 | 


n (26) 


for hollow shafting, where D is the outside dia- 
meter in feet and d the inside diameter in feet. 
d = 0 for solid shafting. 

If D and d are in inches, this becomes 


(D'—a9, 


Tv 
32 x 124 
Mm, = mM, + (approximately) S me . 
2 
where 
mr = all the revolving masses of the engine, re- 


duced to crank radius—that is, a revolving. 


mass m with centre of gravity at radius 7 is 
to be reduced to mr? + R?. 

The part of the connecting-rod which should be 
included is usually between one-half and one-third, 
depending on the position of the centre of gravity— 
say, one-half, 

m, = all the reciprocating parts of the engine 
and that portion of the connecting-rod not included 
in m,— say, one-half. If the valve or pump stroke 
is 2r, the corresponding masses mare to be reduced 
to mr? + R2. 

m, = 1.25 x the mass of the propeller reduced to 
crank radius. The propeller works in a fluid of 
great density ; and, as may be expected, this makes 
the natural vibrations graver. Frahm found, by 
an ingenious method to be noticed in Appendix II., 
that the effect on the natural period was nearly 
equivalent to that due to increasing the moment 
of inertia of the propeller 25 per cent. It varied 
for different propellers, the limits of increase, 
he found, being 20 and 32 per cent. Using this 
addition allows us to calculate the true natural 
period much more closely. Thus, summing over 
the whole propeller, 


Mz = 1.252 726 mg + R 


To take account of the small effect of the shaft- 
ing, Frahm makes the following corrections of m, 
and m,, — m, being the mass of the shaft reduced 
to crank radius, as above, 

Increase m, by .3 m, -" 
Ncrease M2, DY .o Ms m + ma 
m (27) 
Increase mg by .3 ms -——'— 
My + Mm, 

I will show in Appendix IT. that this consider- 
ably underestimates the influence of the shafting. 
But that influence is at best small, and I leave the 
calculations immediately following in their original 
form. 

If we use the above numerical values, equation 
(26) becomes 

_ 58,270 PP — d4) (m, + ma) : 
¥i R ~~ Lm, m » « Om 
R, D, and d being in inches and L in feet. 


(To be continued.) 








THE PARIS EXHIBITION OF 
AUTOMOBILES. 
(Concluded from page 169.) 

Tue firm Tony-Huber, of Billancourt (Seine), 
showed automobiles and chdssis of 7, 14, and 20 
horse-power. We illustrate in Figs. 60 and 61, page 
271, a Huber wooden chassis, fitted with a 20 to 24 
horse-power motor. The motor and mechanism are 
carried in a lower frame. The motor has four steel 
cylinders fitted with water-jackets. The valves are 
all on the same side, and are mechanically driven ; 
by removing a bolt, access is had both to the inlet 
and exhaust valves. The crankshaft, of forged 
steel, revolves in phosphor-bronze bearings. The 
camshaft is fitted with the governor and with the 
ignition current-distributing device. The governor 
regulates the inlet of carburetted air, without, how- 
ever, creating a vacuum in the cylinders. Trans- 
mission is by the ordinary universal joint, and the 
rear axle, fitted with the differential gear, is held 
in a thick steel tube, which insures its rigidity. 

The display made by the Société des Moteurs et 
Automobiles Herald, of Paris, contained motors of 
various powers and high-class automobiles. The 
Herald motors have two and four cylinders; the 
speed is from 705 to 805 revolutions, controlled by 
a centrifugal governor which acts automatically on 
the exhaust valves. These valves are opened when 
the maximum speed is exceeded, an arrangement 
which would apparently lead to losses in the ex- 
plosive mixture. The cylinders are cast in pairs, 
in one piece with the cylinder bottoms. The 
crankshaft is carefully counterweighted, with a 
view to reduce the vibrations to a minimum. A 
four-cylinder Herald motor is shown in Figs. 57 
to 59, page 270. 

M. E. Louet, a Paris manufacturer, had an ex- 
tensive exhibit, containing a 15 horse-power auto- 
mobile, a motor, and various parts of the mechanism. 
The chdssis is comparatively low, and is built of 
wood with steel fittings. The weight of the gear 
has been carried as near the ground level as pos- 
sible. The Louet motor has three cylinders, in 
order, it is stated, to prevent the shafts from 
wearing oval. Means are provided for insuring a 
lag on the exhaust, and a lead on ignition; a 
double centrifugal governor acts on the inlet ; it 
retards the speed of the motor and varies its power. 
The motor and gearing are shown in Figs. 63 and 64, 
page 274; the letters on these figures refer to.the 
following parts :— ee 
oe: : 

. Change-s ear casing. 

: Fivwhosk , ‘ 

Radiator. 

Pedal working brake on differential gear. 
Accelerating and retarding handle. 

Hand-wheel for lag on outlet. 

Steering mechanism casing. 

. Disengaging fork. 

Change-speed and reversing lever. 

. Lever for brake on rear wheels. 

. Water tank. 

. Brake. 

The three cylinders are cast in one piece, and 
are surrounded by a water jacket ; the water circula- 
tion is proportional to the work of the motor, and 
is insured by a helicoidal pump direct driven. The 
change-speed and reversing gear is of a special type, 
shown in Fig. 65. The working pinion revolves on 
a fixed centre, those for the various speeds being 
mounted in a frame which can slide horizontally, 
the teeth in each case engaging over their whole 
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width ; the Louet band-brake is shown in Fig. 66. 





The Société d’Electricité et d’Automobiles 
Mors, of Paris, have two principal types of auto- 
mobiles, which they provide with 11, 18, and 30 
horse - power motors. The motors have four 
cylinders, with an aluminium water-jacket which 
surrounds the cylinders and the valve chest. All 
the valves are interchangeable and their action is 
controlled. The reduced speed shafts are driven by 
the motor shaft, through straight-toothed wheels of 
hardened fibre. The governor acts on the gas inlet, 
a shaft actuating circular obturators made with a 
number of ports and fitted round the valve-rods and 
below the valves. The governor can be thrown out 
of gear and the valves can be made to remain open. 
The driver can regulate the position of the ob- 
turators ; the moderator acts by a spring which 
causes the mechanism to resume its normal position 
when the foot lever for acceleration is released. 
Ignition is on the Mors principle, between a fixed 
piece screwed in the bottom of the cylinder and a 
plate actuated by a rod worked by a cam on the 
inlet-valve shaft. Formerly the ignition point was 
fixed, but the driver can now vary the time of igni- 
tion, from the maximum lead for the best conditions 
of working at high speed, to the minimum lead for 
running at reduced .speed. This is effected 
by the displacement of a movable piece fitted 
with a roller, and placed between the ignition 
cam and the rod that actuates the plate above 
referred to. This device makes it possible to 
regulate the working of the motor, and to greatly 
reduce noise when the car is standing, by supplying 
little gas and igniting with the minimum lead. The 
change of speed is by a shifting gear with direct 
transmission for high speed. In order to compen- 
sate possible deformations in the underframe, the 
transmission shaft is connected to the gearing by a 
‘* square ball joint” containing a square piece, but 
with faces the sections of which are ares of a circle ; 
this is held ina square socket in which it has a cer- 
tain play by reason of its shape. The frame is of 
pressed steel ; it is less wide in front to facilitate 
the turning. The carburettor is shown in Figs. 69 
and 70, page 270; the carburettor proper is sepa- 
rate from the float-receiver. It is divided by a 
partition into two spaces, the openings at the 
bottom of which are provided with obturators. 
The essence supplied from the receiver rises in 
the central tube of the carburettor, from which 
it is delivered in a jet; air is supplied through 
both the bottom openings. The pure-air inlet is 
on the side opposite to the essence jet, and the mix- 
ture can be regulated at will. Figs. 67 and 68 
illustrate the clutch, change speed and reversing 
gear of the Mors car, to which the following 
references apply :— 

. Motor shaft. 

Flywheel. 

. Friction clutch. 

. Socket of clutch. 

. Clutch-shaft and spring. 

Roller bearing. 

. Clutch-shaft ead 
Slide gear. 
Toothed pinions. 


K. Intermediate shaft. 
L! L2 L’. Following pinions. 
M. Transmission shaft. 
N. Ring bearing. 
. Thrust ee 
Fourth-speed bevel pinion. 
Fourth-speed following pinion. 
First, second, and third-apeed bevel pinion, 


Differential mechanism. 

Brake pulley of differential mechanism. 
Reversing lever. 

Intermediate pinion for rearward running. 
Change-speed lever. 

. Change-speed draw-bar. 


Messrs. Ch. Mildé, Fils, et Cie., of Paris, dis- 
played a number of electric vehicles. One of these 
is shown on Fig. 62, page 271, the references to 
which are the following :— 


A A. Accumulators, 
B. Electric motor. 
C. Controller. 
D D'. Essence motor and dynamo. 
E. Steering wheel. 
F. Controller handle. 
G. Brake foot-lever. 
H. Switches of generator. 
LL‘. Carburettor and ignition levers. 
P. Brake and toothed rim. 
a. Ammeter and voltmeter. 
b. Water-tank. 
. Exhaust-box. 
Essence-receiver. 
. Radiator. 
Brake gear. 
. Brake band. 
. Motor pinion, 
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THE PARIS AUTOMOBILE EXHIBITION. 
(For Description, see Page 269.) 
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Fics, 57 to 59. Four-CytinperR Motor; ConsTRUCTED BY THE 
Société HERA. 
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Fic. 62. Extectrric AutoMosILe; Constructep By Messrs. Cu. Mitpé, Fis, et Cre. 


The electric motor is on the differential system, 
with two independent armatures in one magnetic 
field, compound-wound ; it is inclosed in a casing, 
and is easy of access for inspection. Transmission 
is by two pinions keyed at the end of the two 
armature shafts, and gearing direct in the toothed 
rims centred on the rear wheel naves. The running 
speed can vary from 1.8 mile to 18 miles per 
hour, there being seven to nine different rates of 
speed. The accumulators are on the Heinz system, 
and the specific expenditure of energy is estimated 
at 90 watt-hours per ton-mile. Messrs. Mildé have 
also an electric automobile for long-distance travel- 
ling, fitted with a dynamo for generating the re- 
quired energy, and with a battery for auxiliary 
use, the latter weighing 990 lb. In this auto- 


mobile the essence motor is of 6 or 9 horse- 
power, driving a 40 or 50-ampere 110-volt dy- 
namo. This diminutive generating plant is placed 
under the front seat. The battery is always con- 
nected in multiple at the terminals of the gene- 
rator and motor circuits; it is charged previous to 
a journey, and the supply from the generator being 
at least equal to the output of the car when run- 
ning on a level, the battery has only to be switched 
on for an extra supply of energy on gradients. 

The Peugeot Company, of Paris, exhibited a new 
type of frame built of steel channels. The motor 
has four cylinders; the valves are mechanically 
controlled, and ignition is magneto-electric, or by 
accumulators ; transmission is by chain gear. Fig. 
71, page 270, shows the company’s beehive radiator. 








Cuassis ; ConstructeD By Messrs. Tony-HvusBeEr. 





| 93 miles. 
|haul a further load of 10 tons in a trailer up a 





(See page 269.) 


Among the numerous other exhibits may be 
mentioned the steam automobiles of the Loco- 
mobile Company, of America ; the petroleum cars 
of the Société de l’Horme et de la Buire, of 
Lyons; the chdssis and motors built by Messrs. 
Mutel and Co., of Paris, in which the whole mecha- 
nism forms one ‘‘ block ” with the motor. A similar 
arrangement is followed by the Société des Auto- 
mobiles ‘* Motobloc,” of Bordeaux. The Otto 
Automobile Company, of Paris, showed vehicles in 
which the chdssis is only 15.3 in. above the ground 
level, with the change-speed gear-box suspended by 
ball-and-socket joints. Messrs. Passy-Thellier, of 
Paris, showed, among other vehicles, one that can 
serve both as a passenger automobile and a trade 
van. It is possible in this to add a second motor 
in order to double the tractive power. The 
Société des Chaudiéres et Voitures & Vapeur 
Systéme Scotte, of Paris, exhibited one of 
their 35 horse - power steam lorries ; this has 
been much improved of late years in a number 
of detail parts. The present type has been adopted 
by the French Ministry of War for the transport 
of supplies, and was much appreciated during 
recent manceuvres. The motor is vertical com- 
pound, with two cylinders, and is completely en- 
closed in a casing. All the transmission gear is 
mounted laterally outside the underframe. The 
lorry weighs 5 tons empty; it is 15 ft. 11 in. in 
length and 5 ft. 7in. in width. The water supply is 
sufficient for a 37 miles run, and fuel is carried for 
The lorry carries about 10 tons, and can 


gradient of 6 in 100. The average speed is 6.2 
miles an hour. Messrs. Turgan, Foy, and Co., 
whose works are at Levallois, near Paris, had 
a very interesting display of lorries, Their types 
are also well in favour with the French Ministry 
of War. These vehicles are all fitted with the 
Turgan multitubular boiler; there are two com- 
pound engines, each working a driving wheel. 

In this and previous articles we have by no 
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means exhausted the list of important exhibits. 
We shall take an early opportunity of describing 
others which figured more recently at the Crystal 
Palace Show, and we shall also devote an article to 
some of the motor cycles and accessory exhibits 
shown at Paris. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Friday last, the 20th inst., the fifty-sixth 
annual general meeting of the Institution of 
Mechanical Engineers was held in the theatre of 
the Institution House, Storey’s Gate, St. James’s 
Park. At the commencement of the proceedings 
Mr. W. H. Maw, the then President, occupied the 
chair, but was later, in accordance with custom, 
succeeded by the new President, Mr. J. Hartley 
Wicksteed. There was a large attendance of 
members, the theatre being quite filled. After 
the minutes of the last meeting had been read 
and confirmed, the President called on the Secre- 
tary to read 


THe ANNUAL REPORT OF THE COUNCIL, 


from which it appeared that the Institution was in 
a most flourishing condition. The report commenced 
by referring to the honours conferred upon members 
during the past year. His Majesty the King has 
appointed Lord Kelvin a Privy Donkitien, and has 
conferred upon both Lord Kelvin and Lord Ray- 
leigh the new Order of Merit. Sir Benjamin Baker, 
K.C.M.G., has received the honour of Knight 
Commander of the Bath; while Mr. George T. 
Livesey, Mr. William Mather, M.P., and Mr. John 
I. Thornycroft have each received the honour of 
Knighthood. Mr. D. H. Beatty and Mr. Maurice 
Fitzmaurice have been made Companions of the 
Order of St. Michael and St. George. 

Reference was made to the Members of Council 
having been increased to 28, exclusive of Past-Pre- 
sidents. This resolution, it will be remembered, 
was confirmed at the special meeting held on 
March 10. Speaking of the membership of the In- 
stitution, it was stated that the number in all 
classes on the roll at the end of 1902 was 3894, as 
compared with 3490 at the end of the previous year, 
thus showing a net gain of 404. This may be com- 
pared with the gains of 238, 243, and 325 respec- 
tively during the years which have elapsed since 
the Institution took possession of its new house. 
During the past year 565 candidates were elected, 43 
being graduates who were made associate members, 
and two elections became void, thus leaving 520 names 
to be added to the register. The total deductions 
were 116, owing to deaths and resignations. It 
will be seen, therefore, that the rapid increase in 
the number of members of all classes which has 
distinguished the Institution of late has been more 
than maintained, the increase being 30 per cent. 
for the three years 1899-1901, while last year the 
increase was 114 per cent. A list was given of the 
number of members who had died during the past 
year. Amongst them may be mentioned Sir Frede- 
rick Abel, Sir William Chandler Roberts-Austen, 
Messrs. Peter Brotherhood, Samuel Dixon, Bryan 
Donkin, John Hopkinson, John Imray, C. H. 
Moberley, Alfred Muir, Julius F. Pajeken, Samuel 
R. Platt, John Robinson, and Jerome Wheelock. 
Of these, Sir Frederick Abel and Sir William 
Roberts-Austen have been honorary life members 
from 1883 and 1897 respectively ; Mr. John Robin- 
son was elected a Member of Council in 1886, 
and was President in 1878 and 1879; Mr. Bryan 
Donkin was elected a Member of Council in 1895, 
and Vice-President in 1901; Mr. Platt was elected 
a Member of Council in 1900. 

Turning to the accounts, it was stated that the 
total revenue for the year 1902 was 98841. 11s. 10d., 
the expenditure being 9597]. 17s. 5d., thus leav- 
ing a balance of revenue over expenditure of 
2861. 14s. 5d., exclusive of entrance-fees—5371.— 
and life compositions—-1111.—carried direct tocapital 
account. The total investments and other assets 
of the Institution amounted to 70,4051. 18s. 3d., 
and deducting 25,0007. debentures and the total 
remaining liabilities, 25981. 17s., the capital of the 
Institution amounts to 42,8071. 1s. 3d. 

The work of the Research Committees of the 
Institution was next referred to in the report of 
the Council. It was stated that the completion 


of Sir William Roberts-Austen’s sixth report of the 
Alloys Research Committee had been delayed by 
the death of the reporter; but a large amount of 
his experimental work dealing with the tempering 





of steel, and also with alloys of the industrial 


metals, was available, and was being dealt with by 
the Committee. The Committee appointed for Gas 
Engine Research were holding over their further 
report until the large experimental engine had been 
“e to work at Birmingham University. Professor 

. Hudson Beare had been occupied at the Univer- 
sity of Edinburgh in perfecting the apparatus for 
testing the value of steam-jacketing, and Professor 
David 8. Capper had concluded his experiments at 
King’s College upon jacketed and unjacketed steam 
cylinders ; the report upon the latter comprehensive 
experiments was almost completed. Owing to the 
death of Mr. Bryan Donkin, it would be necessary 
to elect a new chairman of this Committee. 

The standardisation of flanges had received the 
attention of the Council, and, it will be remembered, 
was dealt with at the April meeting of last year, in 
a paper by Mr. R. E. Atkinson. A considerable 
number of members and others have since sent in 
contributions bearing on the best forms to be 
adopted as standards. 

The report contained an expression of thanks to 
those who had given new books to the Library, 
especially the executors of the late Mr. A. S. Linn; 
whilst the twenty-two Members of Council who had 
presented to the Institution a portrait of Sir William 
White were also thanked. r. Henry Chapman 
has given an electric lantern for use at the meetings, 
and this most useful gift was also acknowledged in 
the report. 

Reference was next made to the summer meeting 
held at Newcastle, and to the monthly meetings of 
the Institution, all of which have been fully re- 
ported in these columns. Reference was also made 
to a lecture delivered by Professor T. Hudson 
Beare at the February meeting of the graduates, 
the subject being ‘‘Recent Developments in Gas 
Engines.” 

In connection with the graduates’ meetings, it was 
stated that the Council had awarded prizes to Mr. 
W. Stanley Bott for his paper on ‘‘Twelve Months’ 
Revision of a Drawing-Ottice,” and to Mr. H. H. 
Mogg for a paper on ‘‘ The Weston-Twerton Bridge 
Undertaking.” Both these papers, read at graduates’ 
meetings, will be published in the year’s ‘‘ Proceed- 
ings.” 

The Engineering Standards Committee, reference 
to which was made in the last Annual Report, 
has held frequent meetings during the year, and 
its recommendations, referring to standard sizes for 
rolled section, will be published shortly. 

The President, in moving the adoption of the re- 
port, said it was not necessary that he should say 
much respecting it ; it had been read and had also 
been distributed to the members in print. He con- 
sidered the report very satisfactory in every way, 
but especially from a financial point of view and in 
regard to the evidence it afforded as to the growth of 
the Institution. There was exhibited on the wall of 
the theatre a diagram which showed the increase of 
membership. Referring to this, he said that the 
diagram gave a hollow curve, showing that the 
growth of the Institution was progressive, and 
the increase was becoming greater year by year. 
He was especially gratified at the increase in the 
number of graduates, as he felt sure that this 
section would form a very valuable addition to the 
membership. 


PRESENTATION OF GRADUATES’ PRIZEs. 


Mr. Maw proceeded to state that he had next the 
pleasant duty to perform of presenting to Mr. W. 
Stanley Bott and to Mr. H. H. Mogg the two 
prizes awarded for their papers read at the graduates’ 
meetings, to which reference has already been made. 
Mr. Bott, who was present, came forward and took 
his prize, but Mr. Mogg was unavoidably absent. 


ELECTION OF OFFICERS. 


The Secretary next read the list of officers who 
had been elected to serve (in addition to those 
remaining in office) during the present year. They 
were as follows :— . 

President—Mr. J. Hartley Wicksteed. Vice- 
Presidents—Mr. John A. F. Aspinall and Mr. A. 
Tannett Walker. Members of Council—Messrs. 
Henry Lea, of Birmingham ; J. W. Spencer, of 
Newcastle; E. B. Ellington, of Westminster ; 
James Mansergh, of Westminster; H. H. West, 
of Liverpool; John F. Robinson, of Glasgow ; 
Michael Longridge, of Manchester; and John 
Tweedy, of Newcastle-on-Tyne. 

To fill the vacancy caused in the number of Vice- 
Presidents by the election of Mr, Wicksteed to 





the office of President, the Council had appointed 
Mr. E. B. Ellington; whilst to fill the vacancy thus 
created amongst Members of Council, Dr. Edward 
Hopkinson was appointed as Member of Council, 
he having received the next highest number of 
votes to those already elected in the ballot. 


Tue New PRESIDENT. 


Mr. Maw next stated that the time had come for 
him to vacate the chair, and to induct into it the 
new President, Mr. Wicksteed. Before doing 
this, however, he desired to tender to his col- 
leagues on the Council, to his Fellow - Members, 
and to the members of the staff of the Institution 
his most sincere thanks for the loyal and hearty 
support he had received during his term of office. 
It was undeniable that there was a great deal of 
hard work connected with the office of President, 
but when aided by such a as he had 
received, that work became a pleasure. 

Mr. Maw then vacated the chair, which was 
taken by Mr. Wicksteed. 


Vote oF THANKS TO THE RETIRING PRESIDENT. 


Dr. Alex. B. W. Kennedy next rose to propose 
a vote of thanks to Mr. Maw for his conduct in the 
chair during the two years of his presidency. The 
speaker said that his own experience as President 
of the Institution had shown him that it was no 
light task to be at the head of affairs; but in his 
day it was comparatively an easy matter to what 
it was at present. Mr. Maw, moreover, had ex- 
perienced exceptional difficulties in following so 
brilliant a president as Sir William White ; and it 
might have been also that the members of the Insti- 
tution were a little wearied— there might have been 
some reaction following the exciting proceedings 
that attended the opening of the new house, 
Mr. Maw, however, was not one likely to be 
daunted by such a prospect, and that he had 
not been discouraged was shown by the manner 
in which the curve on the diagram of member- 
ship had ascended during the last two years, 
the increase of members being between 11 and 12 
per cent., whilst the graduate class had increased 
no less than 40 per cent. per annum. He would, 
for the minute, endeavour to imagine that Mr. 
Maw was not present. He would say of the late 
President—what, however, the Institute well knew 
—that he was a thoroughly practical engineer ; he 
was also a mine of information on all points con- 
nected with engineering practice, and, what was 
more, he was ever ready to give that information 
to his friends, which meant every member of the 
Institution. From his position, Mr. Maw was 
thoroughly in touch with the scientific side of 
engineering, which was as important as the other 
aspect. In spite of being one of the busiest men, 
the late President had devoted his time fully to the 
interests of the Institution, and the personal atten- 
tion he had given to the conduct of affairs had 
largely to do with the great progress made during 
the last two years. 

Sir William White, in seconding the motion, 
said that when he vacated the presidential chair 
two years ago he had ventured to say that the 
Institution could find no more faithful or warmer 
supporter than his successor. That statement had 
been fully borne out by what had since occurred. 
He would heartily endorse every word that Dr. 
Kennedy had spoken. It was not generally known 
how much thought, time, and care was devoted to 
the administration of the affairs of the Institution 
by the late President ; and in seconding this vote 
of thanks, which everyone would most heartily 
join in passing, he hoped that they would continue 
to have the inestimable benefit of Mr. Maw’s experi- 
ence and labour—-which he had so readily giver— 
for many years to come. 

Mr. Wicksteed, in putting the motion to the 
meeting, said that no duty which he would have to 
perform during his tenure of office could be more 
welcome than that of asking the members to pass 
this vote. What Dr. Kennedy and Sir William 
White had said must be extremely gratifying, 
but it was no more than was due to Mr. Maw. 
During the last two years Members of the Council 
had witnessed a remarkable record. The Presi- 
dent had never missed a meeting; he had never 
missed a meeting of the Council ; and he had never 
missed a meeting of C.mmittee. Moreover, he had 
never, on any single occasion, been late. It was 
no wonder that with such a man at the head of 
affairs the membership had gone up. He felt it 
was a proud thing to be President of so important 
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an Institution, representing such great interests 
and numbering nearly 4000 members. He did not 
realise until he saw the line on the diagram how 
great a thing the Institution of Mechanical Engi- 
neers had become. For his own part, he could 
hardly hope to keep up this record; if he did, 
it would be a wonder. As was said of Sir William 
White, Mr. Maw was a very difficult President to 
foliow ; but, nevertheless, without any envy of his 
great success, he would put the vote to the meeting. 

Mr. Maw, in returning thanks for the vote, which 
was passed with acclamation, said it was very diffi- 
cult to reply to a vote which had been proposed 
in the terms used by Dr. Kennedy and Sir William 
White, and as far as he was concerned he felt it 
was quite impossible to do so adequately. As he 
had already stated, there was hard work attached 
to the office of President, but he considered that 
the honour attached to the position was an ample 
reward for any such labours. Referring to the 
curve of membership, he begged the meeting to 
believe that it was not his work as President 
that had produced such a result; it was due to 
what had been done before. It was because the 
Institution had become a London institution, 
had built a house of its own, and had taken the 
position to which it was entitled amongst the insti- 
tutions of the country, that it had progressed 
so satisfactorily. The Institution would not get 
members because any one man was President, but 
because it was worthy of support. He thought, 
perhaps, the country did not realise how much it 
owed to engineers ; no profession has done more for 
the welfare of England, and no branch of the pro- 
fession was more important than that represented 
by their Institution. That the latter would go on 
and prosper was without question so long as the 
members of all classes would work for the benefit 
of the Institution ; then there would be success, no 
matter who was President. 


EXPERIMENTS ON A PLUNGER Pump. 


A paper by Professor John Goodman, of Leeds, 
on ‘* Hydraulic Experiments on a Plunger Pump,” 
was next read by the Secretary. This paper 
we commence to print in full, together with the 
illustrations, in our present issue. At the conclu- 
sion of the reading of the paper, Mr. Wicksteed 
called on Professor Goodman for any additional 
remarks he might wish to make. 

Professor Goodman stated that he would prefer 
to wait and hear what others had to say on his 
paper. He wished he could have dealt more fully 
with many of the questions raised, but he had only 
been able to bring forward the points that 
seemed to him the most important. He would 
have liked also to have given a more satisfactory 
theoretical treatment of the strange phenomena 
that were shown during his experiments. He had, 
however, done the best he could, and he hoped 
that some others would treat the question from a 
theoretical point of view. 

Mr. Hughes said he had not been able to read 
the paper carefully, but he had two questions to 
ask the author. In the paper it was stated that 
the suction pipe was straight and horizontal, but 
he could not see, from either text or illustration, 
whether the suction pipe led up to the pump—that 
is, whether there was any real suction lift—or 
whether it was simply a gravitation pipe to the 
pump. He would also ask what was the amount 
the valve lifted before it reached the fixed stop 
shown on the diagram? There appeared to be a re- 
striction to the opening of the valve, and he would 
like to know the limit of the lift. 

Mr. Schénheyder was glad that Professor Good- 
man had brought the paper before the meeting, 
because he thought little was known on the subject, 
and little had been published. He thought the 
paper would do good in teaching engineers to find 
out the result of shocks in the suction pipes. He 
was of opinion, however, that the author had in 
some instances given too much information, for he 
(the speaker) failed to see the utility of knowing 
the total amount of pressure which might occur in 
a badly-designed pump. Pumps with heavy shocks 
were not wanted. It was immaterial whether the 
shock produced amounted to 100 lb. or 1000 Ib.; 
it was pumps without shocks that were needed. 
Again, it was unnecessary for the author to have 
calculated the exact point where the water again 
reached the plungerand caused collision ; they wanted 
pumps without such collisions. The author had given 
the capacity of the air vessel of a locomotive pump, 
but the speaker ventured to say that there was not 


the least air in that air vessel. Unless there was 
provision for continually forcing air into the air 
vessel, the supply of air would be gone in no time. 
Air must either be forced into the air vessel or it 
must be sucked up into the main pump. He 
thought the designers of the pump deserved all the 
trouble that arose from such an absurd arrangement. 
In addition to the trouble from smallness of pas- 
sages and smallness of valves, there would, no 
doubt, be trouble with the suction and delivery pipes. 
The author had alluded to certain obscure matters 
in the working of pumps, but the speaker could not 
agree with the suggestion. In the present day 
there were few such obscurities, and he thought it 
would be a pity to assume that engineers could 
not design a pump to fulfil specific and reasonable 
conditions. The paper referred to trouble with 
suction pipes, and it was feared at first that 
there was air in the pipes. The speaker would say 
that if there had been air in the pipes there would 
have been no shocks; it was the absence of air 
that caused the shocks. It was sometimes the 
practice with pump-makers, in cases where they 
found trouble with suction pipes, simply to 
knock a hole in the pipe in order to make 
the pump work quietly. The paper referred to 
variations between the quantity of water pumped 
and the plunger displacement, and thought the 
results obtained might throw some light on 
the hitherto mysterious errors that occasionally 
occur in certain forms of piston water-meters. In 
a well-designed piston water-meter, Mr. Schén- 
heyder said, such difficulties could not occur. He 
had read the paper in Cassier’s Magazine to which 
the author referred, but felt no wiser for having 
done so. Very few dimensions were given; the 
pipes were very crooked and small. No conclusions 
could be drawn from the data. The speaker could 
not endorse the author’s contention that the air 
vessel should be in a direct line with the suction 
pipe and not on a branch at right angles to that 
pipe. There was no such hard-and-fast rule, in 
proof of which he stated that he had made a 
large number of pumps that were not so con- 
structed, and with which he had had no trouble. 
He had had but one difficulty with a suction pipe, 
and that was in 1869. It was in the case of a 
vertical pumping engine with a 2-ft. stroke. The 
bucket was 8} in. in diameter, and the engine 
was intended to run at 40 revolutions per minute. 
The suction pipe was 7 in. in diameter, the total 
length being 15 ft. The engine failed to make the 
40 revolutions per minute without hammering so 
severely as to bend a 4-in. crankshaft. He found by 
means of diagrams that the suction pipe was too 
small ; and so enlarged it from 7 in. to 12} in. in 
diameter, the length remaining the same. After 
that the pump ran freely at 50 revolutions per 
minute. In 1886 he had experience in dealing 
with a large suction pipe. It was a 42-in. 
single-acting pump, 4 ft. stroke, and ran at 20 revo- 
lutions per minute. The suction pipe was 48 in. in 
diameter and 850 ft. long. He fitted a closed-top 
suction vessel, and had had no trouble. The 
speaker also gave particulars of a pump used for 
the supply of waterin America. The rate of supply 
was 60 gallons per minute, and the water had to be 
pumped to a height of 1600 ft., passing through 
274 miles of 4-in. main. For this delivery he had 
designed a rotative engine with four plungers. 
The pressure was so great that with an ordi- 
nary air vessel he thought the air would have 
been absorbed by the water. He adopted the 
plan of replacing the air vessel by a chamber fitted 
with a plunger, the load on the plunger being given 
by a steam piston. He added a self-acting valve, so 
that the pressure on the steam piston was exactly 
right at all times, according to the pressure on the 
main. The plunger acted well, going up and down 
like an hydraulic accumulator. 

Mr. Schénheyder then proceeded to explain, by 
the aid of a diagram he had placed on the wall, a 
method for determining the proportions of a re- 
lieving plunger or the volume of an air vessel. 
This diagram we reproduce in Fig. 1. In ordinary 
text-books a curve of delivery was found for single- 
acting pumps or two or more pumps. For single- 
acting pumps, the curve was something like the 
lower one shown on the diagram. It indicated the 
volume of delivery, rising to a maximum with the 
pump at half-stroke ; this diagram he regarded as 
defective, no account being taken of the standpipe, 
of the suction pipe, or of the equaliser vessel. He 
had therefore made his diagram, with the half-circle, 





representing the half path of the crankpin going at 


uniform speed. The circumference was divided 


into sixteen parts. The base line was also 
divided into sixteen equal parts. When the 
crank moved from A to the first division, the 
water would be forced up into the standpipe, 
supposing it to be of the same area as the plunger, 
as shown by the curve DG H. When the pump 
had passed through two divisions, the water would, 
but for the flow into the delivery pipe, be at the 
level indicated by the horizontal line proceeding 
from the second division of the circle, and so on, so 
that the levels of the water in the standpipe would 
be as indicated. But at the same time that the 
water was being forced into the standpipe, it ran 
into the delivery pipe, and as each section of the 
circle was traversed by the crank one-sixteenth of 
the total volume was being borne away from the 
standpipe. At the second division two volumes of 
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water had run out of the standpipe ; at the third 
division, three volumes; and so on. The actual 
delivery into the standpipe, or rather the accum- 
mulation of water in that pipe, was thus shown 
by the standpipe line DIF. During the suction 
stroke, of course, no more water was deliver- 
ing to the standpipe, but it kept on running away 
ata uniform rate indicated by the line IF. By con- 
siderations of this kind it was possible to estimate 
the necessary volume of either vacuum or air vessel. 
He thought it a pity that a number of pumps met 
with everywhere had an air-lock in them—an air 
space in the upper part of the pump, higher than 
the level of the delivery valve—as very frequently 
such pumps refused to act either for suction or 
delivery. He was still more sorry to observe that 
it was the kind of pump delineated in text-books. 

Mr. W. W. Beaumont said that the paper 
directed attention to the inertia of motion of a 
fluid, it being indicated that a pump of given size 
might cause such motion ina fluid as would pro- 
duce a greater output than the mere volume of the 
pump piston. He thought that alone of consider- 
able interest. The figures in the paper showed 
how this inertia might occasion very great diffi- 
culties ; but might, cn the other hand, if properly 
understood, lead to the production of something 
in the way of water-delivery machines which, 
although not necessarily of greater efficiency than 
those already known, might have higher duty. 
The author had referred to locomotive pumps, 
and the speaker imagined he was alluding to those 
in use on the Brighton Railway. At all events, he 
(the speaker) was aware that certain difficulties had 
been experienced with the pumps for some of the 
locomotives on that line ; and the paper made it 
possible to interpret the causes of those difficulties. 
The speaker thought the proportions of the 
pumps, as well as the points mentioned by the 
author with regard to speed and the sizes of 
suction pipes, had a good deal to do with the dif- 
ficulties in question. In this connection the old 
long-stroke small-diameter pumps in use on the old 
South-Western engines would be remembered. 
With a small air vessel they worked very comfort- 
ably at considerable speeds. Mr. Schénheyder had 
suggested that there was no hard-and-fast rule with 
regard to the position of the suction vessel. There 
might be no hard-and-fast rule, but it was easy to 
see that such a distance from the pump might be 
reached that the suction vessel would hore a dis- 
appearing value. 

r. Schénheyder here observed that he had not 
said anything about distance of the suction vessel 
from the pump, but the position of the vessel. 

Mr. W. 8S. Lockhart referred to the author’s alter- 
native use of the expressions ‘‘air” and ‘‘ vacuum 





vessels,” He (the speaker) understood what an air 
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vessel was, but with regard to a vacuum vessel he 
thought it would be better expressed as a plenum 
vessel. Such a vessel could not be too close to the 
suction valve ; in fact, it would be better on the top 
of it. When the suction valve closed, and the flow in 


Tue Lovet Banp-BRAKE. 


the suction pipe continued, the water went into the | wait and be started again. This point had been 
vacuum vessel and created pressure there. This | excellently put by John Bourne in his ‘‘ Catechism 
Sr ay together with the pressure coming on | of the Steam Enyine,” published many years ago. 
hind, causes the water to push up the valve of| The President here stated that a paper by Dr. 
ithe pump and then follow on, instead of having to | T. E. Stanton, on ‘‘ Experiments on the Efficiency 
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of Centrifugal Pumps,” which was on the agenda, | heyder’s statement that there was no air in the air 
and which it had been intended to read and discuss | vessel on the pump dealt with in the early part of 
conjointly with Professor Goodman’s paper, would | the paper. Great trouble had been taken to see 
be postponed owing to the illness of the author. | that there was air, and, moreover, a spring piston 

Professor Dunkerley referred to the question of} was put on the pump to make certain. Further, 
negative slip, which in one case mentioned caused | the hydraulic-pressure gauge showed that the pres- 





an increase in actual delivery amounting to 50 per | 
cent. in excess of the plunger displacement. Pro- 
fessor Goodman had attributed this to the pre- 
mature opening of the delivery valve. He would 
ask the author if he had observed any premature 
opening of the suction valve towards the end 
of the delivery stroke. If he had, that would 
account for the considerable increase in slip. Mr. 
Schénheyder had deplored lack of literature on 
the subject of discussion, but Professor Dunkerley 
said that the Germans had provided such literature. 
The question of reciprocating pumps and reciprocat- 
ing engines was ably and fully dircussed in a book by 
Weisbach, of which there was an English transla- 
tion, published by Macmillan and Co., and all the 
points mentioned by Professor Goodman were there 
discussed. He regarded Professor Goodman’s paper 
as valuable, inasmuch as it supplemented theoretical 
speculation by practical figures. 

Mr. Russell wished to call the attention of. the 
meeting to the fact that the Royal Agricultural 
Society had organised at their Willesden Show 
grounds a series of trials of small pumps and wind- 
engines. There would be as many as twenty-three 
windmills and other wind-engines—English, Cana- 
dian, and American—and they would be put to a 
thorough test. 

Professor Goodman, in replying to the discussion, 
said, in answer to the first question, that the suc- 
tion-pipe was quite level, and there was a small 
head above the suction-pipe. The exact amount 
was given in the paper, in one of the tables. It 
was about 6 in. e valves were capable of lifting 


#in., but the exact amount of lift was also shown | 
in the diagrams, as well as the zero line. The upper 
line showed the extreme range up to which the 
valve could move. 





He disagreed with Mr. Schén- 


sures were not on the delivery side, but on the 
suction side of the pump. A question having been 
put by a member as to provision for renewing the 
supply of air, Professor Goodman said that no 
steps had been taken. The air vessel was looked 
to very carefully before starting, and it could 
not very well get completely water-logged in a 
short time. The spring piston fitted showed 
that there was no water-logging going on. With 
regard to what had been said as to water-meters, 
many he knew did not give the mysterious 
effects to which he had made reference. But it 
had fallen to his lot to test water-meters, and 


raised any special points. He would plead guilty 
to having used the terms ‘‘air vessels” and 
‘‘vacuum vessels” somewhat loosely. To make 
his meaning clear, he would say that in all cases he 
meant by ‘‘vacuum vessel” a partial vacuum vessel, 
on the suction pipe. He thought the expressions 
“vacuum vessel on the suction pipe,” and ‘‘air 
vessel on the delivery pipe,” were better than 
‘* vacuum vessel” or ‘‘ plenum vessel.” As regards 
excessive slip, he would say the suction valve had 
remained open long after it ought to have closed. 
Some of his diagrams showed this. 

As to a case where cavitation occurred, he thought 
it extraordinary that no water, or but a slight amount, 
entered the pump during the suction stroke, and 
then there should be 150 per cent. of water sucked 
in during the delivery stroke. As illustrating 
the great pressure resulting from cavitation, Pro; 
fessor Goodman stated that some years ago he 
came across a case in which bolts had been sub- 





he had constantly come across mysterious actions. 
Water-meters which had worked tolerably well | 
suddenly went wrong. In some cases they had | 
delivered far more water than they should have | 
done, and in others the reverse happened. He had 
looked into the case of one or two, and was sure 
the cause was the same as that which led the pump 
to deliver more water than the plunger displaced. 
He thought there was a good deal in Mr. 
Wheeler’s article which he had referred to in his 
paper, for if there were water travelling at a 
very high speed along a pipe, an air vessel right 
at the end of the pipe must be more efficient 
than an air vessel placed at right angles to the 
pipe. In one case there would be a great deal | 
less shock, and in the other the water had sud- 
denly to turn the corner and be returned again 
upon the air vessel when it was at right angles. 

e had not made any actual experiments, but 
he was inclined to think Mr. Wheeler’s re- 
sults trustworthy. He was much interested in 
Mr. Schénheyder’s curves—he had not met them 
before in that form; and he thanked Mr. Beau- 
mont for his remarks, which he did not think had 





jected to the cavitation action, and the heads of the 
bolts were sunk in below the surface of the surround- 
ing casting. A small brass plate somewhere about 
hin. thick was fitted over thetop in order to make a 
smooth passage for the water to run over ; in every 
case these brass plates had been flattened right down 
to the bolt-heads. They were somewhere about 1} in. 
in diameter, and the amount of dishing was fully 
#in. That would show the enormous pressures 
set up by cavitation. 

The proceedings then terminated, the President 
announcing that the next meeting would take place 
on Friday, March 20, when a paper would be read 
on ‘‘The Premium System in Engineering Work- 


| shops,” by Mr. James Rowan, of Glasgow. 








WESTERN AUSTRALIAN GOLD.—The production of gold 
in Western Australia last year was 2,182,442 oz., as com- 
pared with 879,390 oz. in 1901. There was an increase 
month by month all through last year, and 1903 is ex- 
pected to exhibit still further progress, as the yield in De- 
cember was 189,755 oz., while the yield uf January, 1902, 
did not exceed 168,159 oz. 
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THE AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS. 
(FRoM OUR OWN CORRESPONDENT.) 
(Concluded from page 208.) 

Tue final day’s proceedings opened with a valuable 
paper on ‘* Rotary Pumps,” by Mr. John T. Wilkin. 
The author stated that, after carefully examining 
different pumps, he had come to the conclusion a 
rotary pump, with two similar impellers, the con- 
tours of which were formed by complete epi- and 
hypo-cycloids, would give excellent results if pro- 
perly constructed and applied. He then proceeded 
to describe the pumps manufactured by the Connels- 
ville Blower Company, as follows :— 

Fig. 4 shows a cross-section of such a pump, which is 
designated as a two-lobe cycloidal pump, and it is this 
form which was principally discu in this paper. 

The discharge from the pump is continuous, but not 
uniform. Figs. 5 and 6 show diagrams of the path of 
contact between the two impellers, and the variation of 
work on each one, also the variation of the combined 
work of both. The base line in Fig. 6 is a development 
of the pitch circle, the radius of which in this case is 
2in, If the length of the impellers be assumed as unity, 














centres, where it has its maximum unbalanced area ex- | torsion of the suspension wire balances the friction at the 
posed, and also where it undergoes a change in direction | test journal, and the angle of torsion, which may be as 
of pressure, due to the passing from suction to the dis- | great as 270 deg., is read from a graduated disk. The 
charge, of the inclosed volume of fluid between it and the suspended parts being counterbalanced, there is no 
cylinder. | ap gen og cage oe .— — Ba cman its eg 
s+ : hats and when the oil in this ng mes evenly dis- 
After citing examples of the misapplication of | selhesed there be to Genes feuen Wali. an faa’ been 
rotary pumps, the author continued :— amply proven by tests with an ‘optical lever ” as well as 
The efficiency of a rotary pump depends on the size, | by the uniformity of the results in use. At the same 
the speed at which it is operated, the pressure under | time, the viscosity of the oil serves the purpose of damp. 
which it is working, and its construction, while the capa- | ing the oscillations which arise from variations in speed 
city varies as the square of the diameter of the cylinders, | or friction at the test journal. This mode of ace 
or distance between gear centres, and directly with the gives large indications for very small frictions at the test 
length of the impellers and cylinders. The principal | journal, while a helical spring placed on the extension of 
leakage lines are the contact lines between the impellers, | the spindle is added for tests involving great friction. 
and between the impellers and cylinders, as the impellers| The cup and the test journal contained in it may be 
can be fitted quite closely at their ends. It is obvious, | heated as desired by a Bunsen flame. The revolutions of 
therefore, that in a large machine the percentage of slip | the journal are indicated by a counting device, not shown 
due to the working pressure and the clearances is less | in the figure. ‘ 5 a ne 
than in a small one. For example: One blower has a| _For tests involving perfect lubrication (friction due to 
capacity of 124 cubic feet per revolution, its shaft centres | viscosity only), the test journal used is 13 in. in diameter, 
are 16 in. apart, and its impellers 48 in. long; another | of tool steel, hardened, ground, and eas, The 
has dimensions just twice these, and its capacity is 100 | brasses are sectors cut from a ring finished in the lathe, 
cubic feet per revolution, or eight times as great. If we each having an arc of about 120 deg. and a length of 
assume the machines to have the same clearances, and|2in. These brasses are fitted with some care, so that 
running under the same speed and pressures, then the | when perma! clean they may be made to adhere to the 
percen of slip in the larger machine would be only | journal after the manner of well-fitted ‘surface plates.” 
one-fourth that of the smaller, because the leakage lines | In making tests care is taken to prevent wear of these 
are twice as long in the larger machine, and its capacity | parts, which are used only under such loads that the oil 
is eight times that of the smaller one. 1m effects complete separation of the surfaces and entirely 
Since the leakage lines are exposed to the working | prevents wear ; the load is always relieved before starting 
pressure at all portions of the revolution, the slip is | or stopping the journal ; and, finally, a friction device in 
practically constant for a given pressure, whether the | the driving coupling safeguards the journal from motion 
machine be running fast or standing still. This argues | against excessive friction. These precautions against wear 
for as high a speed for a blower as is consistent with suc- 
cessful mechanical operation, because the loss due to air 
friction is inconsiderable if the inlet and discharge are 
made large. For water, however, questions of velocities 


are necessary to insure the constancy of results. 

It will be noted that the above conditions are not such 
as occur in practice; but it should also be noted that this 
method of testing is intended to show the effects of vis- 





cosity in lubricants, and not the varying imperfection of 
any particular bearing surfaces subjected to wear. 


After describing the tests, Mr. Kingsbury said :— 


Two Tables of observations are appended, which will 
| serve to show the character of the numerical results of 
| tests made in this way, the oils com being in the 
| first case two samples of lard oil, and in the second case 
| two engine oils, Nos. 28 and 29; speed, 105 revolutions 
| per minute (6.9 ft. per minute). 

| Thus, while the coefficient of friction is not always con- 
| stant for any one oi), the one effecting the greater reduc- 
| tion of friction is readily distinguished, and, hence, is to 
| be regarded as having the greater body. This appears to 
| be the principal use which can be me of the numerical 


are very important, and the speed should be reduced. 
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the capacity of the ews per revolution is panowaee | The author stated they had constructed pumps | Body Tests of Winter Strained Lard Oils. 
by the area enclosed between the base line and the line | with capacity from 35,000 to 50,000 gallons per | Load, 300 Ib. ; pressure, 2550 Ib. per square inch. 


24 in. above. The dotted curved line in Fig. 6 repre- 
sents the variation of work of the impeller shown in | 
dotted lines in Fig. 5, while the lower full-curved line | 
in Fig. 6 represents the work of the opposite impeller. | 
The upper curve represents the combined work of both | 
impellers. The distance between the ordinates repre- | 
sents the travel at the pitch line, also the travel of the | 
point of contact in the circumference of the small gene- | 
rating circles. This diagram was made to determine | 
the amount of water which must be absorbed and given | 
off by the air chambers when the pump is used on liquids, | 
and the areas between the upper curved line and the line 
of mean discharge enable us to determine this quantity. 
It will be noticed that the point of maximum discharge is 
ten-ninths, and the point of minimum discharge is eight- 
ninths of the mean discharge. The work on each impeller 
varies from zero to a maximum, shown 2 in. above the 
base line. The minimum work of the pump occurs when 
the impellers are at right angles to each other, as in this 
position one impeller is balanced and the opposite one is 


at its point of maximum work. The position of maximum | 


combined work of the two impellers is when their major 
axes are parallel to each other and at angles of 45 deg. to 
the line of centres. 

Assuming one of the shafts to be the driver, the work 
transmitted by the gears varies with the work of the 
driven impeller. The maximum gear transmission, there- 
fore, is eight-ninths of the mean work of the pump. 

The area which each impeller presents to the working 
pressure is variable, as is also the direction of the resultant 
pressure, the maximum area of the impeller being ex- 
posed to the full difference of pressure, under which the 
machine is working, when the major axis of the impeller 
is parallel to the line of shaft centres. The points of con- 
tact with the cylinder and with the other impeller are on 
the centre line at this point, and the impeller is in a 
balanced ition doing no effective work, so that in this 
position the total load due to the pressure, = the weight 
of the moving parts, isdownward, or at right angles to the 
line of centres. As the impeller leaves this position the 
direction of pressure and the exposed area vary until the 





impeller reaches a position at mght angles to the line of 























minute, and operating under heads of from 8 ft. to | : ‘ 
25 ft., with no water-hammer. Indicator cards| 0) Number. aati. Coefficient of | temperature. 
taken from engines operating rotary pumps showed ee hatieinc ame Ae 
a combined efficiency of 80 to 84 per cent. | Deg. Fahr. 
Two very important papers were afterwards read. | : 4 “O176 - 
The first of these, by A. F. Nagle, was entitled | 1 31 “0218 
‘An Analysis of the Commercial Value of Water- | 2 24 .0169 | 
Power per Horse-Power per Annum ;” the second, 4 a4 on | 
on ‘Centrifugal Machines,” was by B. Viola. It 1 29.5 .0208 | 
is impossible to do justice to either of these in a | 2 23 0162 | 7 
brief notice, and extended abstracts of them will, ;—————-—----—_- ————_—____--__ - 
therefore, be published on an early occasion. Body Tests of Engine Oils. 
Om-Testine MACHINE. ' , Coefficient of 
The last paper of the session was entitled “ A | REO: maxi Friction. 005 cp 


New Oil-Testing Machine, and Some of its Results,” 


by Albert Kingsbury ; of this paper the following in Load, 200 Ib. ; pressure, 170 1b. per square inch. 


an abstract. | 29 Pa | ones is Yee 
In this testing machine, the frame and driving parts of 28 15.0 0.61 69 
which a 14-in. drilling machine was utilised, the test | = | ae | =o > 
journal has its axis vertical ; it is suspended from the | “ ‘ Sh 
spindle by means of a flexible coupling and runs between | Load, 100 Ib. ; pressure, 850 Ib. per square inch. 
two opposed bearings in a cylindrical cup or case, which | 28 8.5 .0182 120 
may be filled with the oil to be tested if a “bath” is | 29 4.0 -0086 120 
desi The load on the bearings is provided, by means | = “4 | -0107 po 


| x .0075 
. | ° 


of a helical spring of 900 lb. capacity, with screw adjust- | 
ment and with a device for quick application or removal — ——__—- — 
of the load without disturbing the adjustment. This results, since the mean values of the coefficients of friction 
spring is enclosed in a horizontal tube attached to the | are not characteristic of the oils, but depend also upon the 
side of the oil case. The cup has a cover with a small | varying degree of roughness of the surfaces, the loads, the 
hole for the insertion of a thermometer. js s, the temperatures, and the kinds of metals forming 

The cup and attached parts are borne on a hollow the journals and the bearing. Nevertheless, great or 
vertical spindle 1 in. in diameter, turning freely in a small differences in the values of the coefficients of fric- 
sleeve supported from the frame of the machine; the tion must be taken as indicating correspondingly great or 
= asec or  memgrg a? = Sane the orn and 4 sus- small differences in body. 

n rom a fix racket a tem steel wire | ert . . 
arent through the spindle to it lower ay In testing | In respect to lubricating oils Mr. Kingsbury 
these suspended parts turn freely to a position where the | stated :— 
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The two chief porte of lubricating oils and 
are viscosity and y.. Viscosity as a property of fluids 
is well understood and is capable of precise measurement. 
It is by virtue of this property that the lubricants form 
comparatively thick films, which, under working 
conditions, completely separate the rubbing surfaces, 
effecting what may be called perfect lubrication. This 
case of lubrication is subject to theoretical treatment. 
If the conditions are not favourable for the formation of 
such a film, there must be imperfect lubrication, and for 
this case no satisfactory theory has been established. 
Curves were shown which illustrate the changes in the 
friction of a well-fitted journal due to varying the s 2 
the pressure, or the viscosity. Under moderate loads 
and with high speed, the behaviour of the journal de- 

nds on the viscosity; under intense pressures—that 
is, up to the limits of the strength or the plasticity 
of the metals—the body of the oil determines, to some 
extent, the friction and the wear of the journals. 
Where the viscosity is effective, the variations of the co- 
efficient of friction with s and pressure are opposite 
to those shown where y is effective. The author de- 
scribed his ee and methods of testing, arranged 
with special reference to investigating the effects of either 
body or viscosity while excluding the effects of the other. 


For tests incomparing oil with respect to body, the best | — 


results have been obtained by using a hardened and 
polished steel journal, } in. in diameter, running between 
two brass bearings about 1 in. long, on which pressures 
up to 8000 lb. per square inch may be applied if neces- 
sary. In testing, the oils are compared in pairs, being 
applied alternately at the upper end of the journal, one 
being applied until the friction becomes constant, or 
nearly so; the second is then applied until the friction 
again becomes constant, and so on. The oil giving the 
least friction has the test body. In this way the 
order of body values of any number of samples may be 
rapidly determined. Variation of the speed or the pres- 
sure within a considerable range does not affect the order 
of relative body as thus determined. 

Professor Thurston, who has devoted much atten- 
tion to the subject of lubricating oils, gave the 
apparatus the highest praise. He noted the 
uniformity of results and the unusually low co- 
efficients of friction, and, further, that by this 
machine only one condition varied at a time. The 
author explained that these results were due to the 
vertical position of the spindle, which permitted 
oil-bath lubrication, and, further, to the fine fittings 
of the active surfaces. This concluded the regular 
papers, and the session was concluded with a 
number of topical questions. 

These topical discussions being concluded, the 
meeting adjourned. There was much interest 
shown throughout, members discussed the papers 
freely, and contributed much to the general store 
of information. It was decided to hold the next 
meeting in Saratoga next summer, and the members 
separated with the full consciousness of a good time 
enjoyed and the satisfaction of duty well performed. 








THE HOTCHKISS ORDNANCE 
COMPANY, LIMITED. 
(Continued from page 243.) 

Tae Horcukiss .472 Hico-PoweR AUTOMATIC 
Macuine-Gun. 

Tue mechanism of the gun consists of only 
eighteen. parts (see Fig. 14, page 278), and is very 
similar in design to that of the rifle-calibre gun.* 
The initial velocity is 2020 foot-seconds, with a mean 
maximum eee at the breech of 14.75 tons per 
square inch. The range of this gun is fully 3000 
yards, at which the projectile has a remaining velo- 
city of 500 foot-seconds, as will be seen from the 
annexed Table; that is to say, it exceeds the 
range of the existing service gun of the same calibre 
by about 1000 yards. 

This gun will consequently be able to put any 
rifle-calibre machine-gun out of action at a range 
at which the latter would be quite ineffective. 
The importance of this additional range can hardly 
be over-estimated in any engagement in which the 
opposing forces are both armed with machine- 
guns. The maximum rapidity of fire is about 400 
to 500 rounds per minute ; and at 100 yards the 
steel bullet will perforate 1 in. of — steel, such 
as is used for quick-firing gun shields, without dis- 
tortion of the bullet. The action of the mechanism 
is similar to that of the rifle-calibre gun. The rate of 
fire can be regulated at will, and single shots fired if 
desired. The method of feed is also similar: twenty 
cartridges to each feed-strip es used in place of 
thirty in the rifie-calibre gun. The various parts 
of the gun are of such a section and strength as 
to insure absence of breakage or failure under 
service conditions. The mountings for the gun are 
very much the same as in the case of the rifle-calibre 





* The illustration, Fig. 13, on page 245 ante, repre- 
sented this gun on a naval mounting. 








gun, with the exception that allowance is, of course, 
made for the additional weight involved. 

The fact that guns of this power and range are 
available for field ‘service will demand serious 
consideration in the next war of any importance, 
and the attention which the gun is already attract- 
ing justifies this statement. Objection may pos- 
sibly be raised to the fact that the gun requires 
a special ammunition, but this would appear to 
be unimportant compared with the advantages to 
be secured by its adoption. If such a gun is 
“sages to be of practical. utility in the field, it will 

e obvious that the trouble of providing necessary 
ammunition is a matter of very small importance. 
A gun of this power and range should be a very 
formidable weapon, even against some of the light 
artillery now used in certain countries. 


Range-Table for the .472-in. Gun. 


Charge .... : 0.014 Ib. BN3F 
Projectile a te ‘3 ae 5 0.100 Ib. 
Length of line of sight oe - os 22.008 


























| | | b= 7 
* Angle | Time | Remain- 
_ Blova- | Sent rit, | Uetee- | ot o ing 
| : | "| Fall. | Flight. | Velocity. 
yards ldg. min.| in. ft. in. dg. min. sec. ft. -sec, 
Bt rs 0.0 | .. be & 0.0 2020 
1)... | Ot .. a 5 0.1 1870 
200} 0 6/ 0.07] .. a e: 0.3 1730 
300} 0 12/011] .. iv BE 0.5 1600 
ae O10) OAS | C2} 5. | 5 0.7 1480 
500} 0 26/ 0.19} 02 | 0.004 0 35|] 0.9 1360 
600 | 0 33 | 024] 0.33) 0.005 Re 1.1 1260 
700 | 0 42| 0.30} 0.50! 0006| .. 1.3 1180 
800 | 0 52} 0.36 | 0.75) 0.008 2 1.6 1110 
900| 1 2/048] 1.08) 0.010/ .. 1.9 1050 
1000} 1 13| 0.50} 1.50, 0.012 | 1 57] 22 1000 
1100 | 1 25/ 0.57] 2.00) 0.014] .. 2.5 960 
1200 | 1 38| 0.66] 2.65) 0.016 2.8 920 
1300 | 1 52} 0.75 | 3.40, 0.019 3.1 890 
1400 | 2 7| 0.84] 4.35) 0,022 3.5 860 
1500 | 2 23} 0.95} 5.40) 0.026 | 4 10] 39 830 
1600 | 2 41/| 1.06} 670) 0.080 ; 4.3 800 
1700| 3 0| 1.18| 820 0.034| .. 4.7 770 
1800 | 3 20/ 1.31 | 9.85| 0.039 : 5.1 740 
1900 | 3 40| 144 /11.70| 0.044 | -. 5.5 720 
2000} 4 1] 1.58/1380) 0.050 | 7 20! 5.9 700 
2100 | 4 24 1.72 | 16.20) 0.056 : 6.3 680 
2200} 4 48] 1.88 /1890) 0.063 6.7 660 
2300 | 6 13] 204 | 22.05! 0.071 7.2 640 
2400} 5 40} 2.21 | 25.60! 0.079 de 7.7 620 
2500/ 6 8} 2.40 |29.80| 0-088 | 11 48] 82 600 
2600 | 6 38} 2.59 | 34.30) 0.097) .. 8.7 580 
2700 | 7 10} 2.79 | 39.50! 0.108 | 9.2 560 
2800 | 7 44] 3.01 | 45.30! 0.120 9.8 540 
2900 | 8 19 | 3.25 |51.90| 0.138 10.4 520 
3000 | 8 55| 349 /59.30 0.16 11.0 500 




















For naval purposes the type would appear to be 
of very high value. It has ample power to penetrate 
the light steel plating or framing of any torpedo- 
boat, destroyer, or submarine vessel, and would con- 
sequently play havoc in the case of a torpedo-boat 
attack upon a battleship or cruiser possessing it. 
In an action between two war vessels in which one 
was armed with a gun of this type, it is obvious 
that the ship possessing it would have a great advan- 
tage over the other, fitted with the ordinary rifle- 
calibre machine-gun. For the purposes of covering 
a landing party, its advantages over ordinary rifle 
fire are also evident. In the opinion of those 
responsible for the policy of the Hotchkiss Company 
in the development of ordnance, a great deal more 
is likely to be heard in the near future in relation to 
high-power machine-guns of this type.* 


1-PounpDER 37-MILLIMETRE AUTOMATIC 
Macuine-Gun. 


The use of 1-pounder automatic guns by the Boers 
necessitated similar action upon the part of the 
British Government, in the case of the late South 
African War. The gun of this nature manufactured 
by the Hotchkiss Company is of an exceedingly 
simple type. 

The mechanism, like that of the gun just described, 
is very similar to the rifle-calibre gun, but is of a 
still simpler description, having only eighteen 
working parts, as shown in Fig. 16. Fig. 16 
shows this gun on a cone mounting for naval use, 
and with the shoulder-piece turned up. 

The maximum rapidity of fire is approximately 
250 rounds. per minute. All the motions of the 
mechanism are parallel to the axis of the gun, and 
therefore the accuracy of fire is not affected by 
vibration. The entire mechanism may be com- 
pletely dismounted or assembled in about 30 seconds, 
without the use of tools; it has been so designed 
and simplified that it may be operated and cared 
for by an untrained man of ordinary intelligence. 
The firing gear is arranged for firing single shots 





* The illustration of the Hotchkiss rifle-calibre machine 
gun in Fig. 11, page 248 ante, showed the naval landing 
carriage, and not the galloping field equipment, 








or continuously, at will. The gun is loaded by 
means of feed-strips holding 8 or 10 rounds, or by 
belts of 25 or 50 rounds. The rate of fire is the 
same for both methods of loading, the strips being 
recommended, except when the gun is mounted in 
a confined position, such as in t service, small 
turrets, and the like. Both strips and belts are 
made wholly of mild steel, and may be pee 
indefinitely without reforming ; being entirely me- 
tallic, they are not affected by water and climatic 
conditions. The feed mechanism is positive and 
independent of gravity, and is not influenced by 
the elevation or depression of the piece. The 
cartridges are not fed into the chamber until 
the instant of firing, and consequently are not 
subjected to excessive temperature in case the 
firing is suspended with the gun loaded. The 
barrel is fitted with a radiator, which absorbs 
a great portion of the heat developed by the 

wder, and obviates the necessity of a water- 
jacket. In field operations an equipment of great 
mobility is required, together with provision for 
carrying a large quantity of ammunition. It is 
also essential that the caissons should not greatly 
exceed the pieces in weight. The field carriage 
(see Fig. 17) comprises a tubular trail, eye-piece, and 
spade ; the trail is connected directly to the axle 
by means of stout gun-metal castings. The axle 
is a single high-steel forging, and in the middle of 
its length is formed an eye in which is seated the 
gun-metal socket. In this socket is supported the 
pivot, on which the gun is mounted. The elevat- 
ing gear consists of a differential screw, which 
engages in a traversing nut supported by a transom 
connecting the tubes of the trail. The traversing 
nut is fitted with a tangent screw, by means of 
which the gun may be traversed 5 deg. to the left 
or right, without displacing the carriage. Two 
Buffington brakes (rigid type) are fitted to the 
carriage, and are applied to the wheels during 
firing. They may also be used as road brakes, and 
thrown on or off the wheels without halting. The 
limber is of the standard Hotchkiss all-steel 
construction, and provides transportation for 288 
rounds with their feed-strips, together with a 
full supply of accessories and spare parts. The 
chest opens to the rear and discloses ten com- 
partments, in nine of which are carried serving 
boxes of 32 rounds each. The tenth compartment 
contains the accessories and spare parts for the 
gun. The caisson limber is_ identical with 
that of the piece, but the tenth compartment 
contains a box of miscellaneous supplies. The 
caisson body is identical with the limber, ex- 
cept that the pole is replaced with a remov- 
able stock, on which a road brake is mounted. 
By this arrangement transportation is _pro- 
vided for 576 rounds, and the loaded weight 
of the caisson is practically the same as that of the 
piece. The limbers of the piece and caisson, and 
the caisson body, are provided with the same fit- 
tings interchangeable throughout, and therefore 
a disabled carriage may be readily repaired in the 
field. When required, the gun carriage may. be 
fitted with a bullet-proof shield, although this is 
not recommended, except for special service. 
Mountings have been designed and constructed to 
meet all requirements of naval and garrison service, 
and comprise deck, rail, masthead, and boat mount- 
ings; landing, barbette, and casement carriages, &c. 

The naval deck mounting is arranged to embody 
the feature of quick pointing directly from the 
shoulder, together with elevating gear, which may 
be employed when required. The gun is mounted 
on a gun-metal pivot, on which are formed lugs 
for carrying a bullet-proof shield. A bracket is 
placed on the rear of the pivot for supporting the 
elevating gear. The pedestal is a light steel cone, 
in which are riveted the gun-metal socket and 
holding-down ring. The elevating gear comprises 
a hollow rod, on which is a series of interrupted 
annular ribs that engage with a nut journalled 
in the bracket of the pivot. This nut can be 
given a quarter-turn by means of a self-locking 
lever, placed conveniently to the gunner’s hand. 
When the lever is turned to the left, the nut 
engages with the annular ribs on the rod, and 
the gun is locked in elevation. In this position 
the gun may be elevated or depressed through a 
range of 10 deg., by means of a hand-wheel and 
elevating screw mounted on the rod itself. When 
the lever is turned to the right, the ribs on the 
rod register with blanks in the nut, and the gun is 
free to be pointed in elevation by means of the 
shoulder-piece. The gun is trained directly from 
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piston, is engaged in a portion of the ejector guide, 
which is parallel to the direction of the movement. 
When, however, the breech-block has arrived sufti- 
ciently to the rear to unmask the ejecting opening, 
the stud enters the inclined part of the guide 
groove, and causes the ejector to revolve about 
the piston, striking the empty cartridge and forcing 
it out of the ejection opening. Here it is re- 
ceived by the deflector, and caused to fall verti- 
cally to the ground. As the piston continues to 
recoil — compressing the mainspring — the small 
feed-cam engages behind one of the tenons of the 
feed-strip, and partially advances the latter to 
the loading position. Finally, when the piston 
has finished its movement to the rear, the sear K 
engages with the trigger x1, and the gun is cocked 
ready for the next shot. On pulling the trigger the 
piston is thrown to the front by the mainspring, 
and in its forward movement the large feed-cam 
strikes the tenon of the feed-strip, and brings the 
cartridge fully to the loading position. As the 
piston starts forward, the assembling pin moves 
along the parallel portion of the grooves in the 
ieucdhtiink. and the cams 0, 0 pass from under the 
ends of the extractor levers, and free the extractors. 
As the piston continues to advance, the assembling 
pin M enters the spiral portion of the grooves, and 
as the breech-block is prevented from turning 
through the lugs N!, N! being engaged in their 
guides, the breech-block moves forward with the 
piston. The projection o* on the lower extractor 
strikes the cartridge, pushes it home in the chamber, 
and the extractor claws pass over the flange of the 
cartridge. The breech-block is now stopped by its 
front face n* striking the rear of the breech-piece, 
the locking lugs in line with their seats b'. The 
piston continuing its forward movement, the 
assembling pin moves along the spiral portion of 
the grooves, and causes the breech-block to make 
half a turn and lock, the lugs bearing to the rear 
against the abutments B?, B? of the breech-piece. 
The breech being now fully closed, the assembling 
pin passes into the parallel portion of the grooves, 
forces the firing pin against the primer, and fires 
the gun. The piston is stopped by the abutment 
P! striking the corresponding abutment P? on the 
breech-block. In order to fire the first round, it 
is necessary to cock the gun by hand by means of 
the cocking-handle J ; but after this the action of 
the gun is completely automatic, as the stop, as 
already explained, holds the breech open after the 
last round on each feed-strip has been fired. 











OVERHEAD ELECTRIC JENNY. 

Amoncst the many applications of electricity to the 
transportation of goods, there is, perhaps, none more 
useful than the electric overhead jenny, a machine 
which occupies the minimum of room and no floor 
space whatever, as it will run upon the lower flange 
of a single joist section. The fact that it can 4 
ohBc: attain high rates of speed, and that it will 
negotiate curves of small radii, make it a tool of self- 
evident utility. 

The machine illustrated on page 275 is a well deve- 
loped example of its class; it is constructed for 
handling a teed of 25 cwt., with a hoisting speed of 
25 ft. per minute, and a travelling speed of 200 ft. per 
minute. The operator, in this particular example, 
travels with the jenny in a cage provided for the pur- 
pose. Separate electric motors are employed for the 
two motions, both being series wound, and having re- 
versing and controlling switches ; the load is lifted on 
a two-part rope coiling on a right and left-hand screwed 
barrel, thus insuring a truly vertical lift and facilitat- 
ing the proper balancing of the jenny. A machine- 
cut worm gear, running in a closed oil bath, is em- 
ployed for the lifting motion, and machine-cut spur 
reduction for the travelling motion. The whole ma- 
chine goes into a confined space, and is exceedingly 
neat and handy ; it is designed and manufactured [ 
Messrs. Jessop and Appleby Brothers, Limited, 
London Steam Crane Work:, Leicester. It can ob- 
viously be arranged for operation from the floor level 
by pendant chains, or with automatic switch-off gear 
to stop at any desired point. 








AGRICULTURAL ENGInEs.—The new year has opened 
pretty well as regards the export of agricultural steam 
engines, the shipments made in January amounting to 
33,762/., as compared with 16,481/. in January, 1902, and 
45,4887. in January, 1901. The movement to British 
South Africa in January was represented by a value of 
2404/., as compared with 12937. and 1318/. respectively ; 
and that to Australasia by a value of 2122/., as compa 
with 1580/. and 4253/, Sey South America took 
British agricultural engines in January to the value of 
6151/., as compared with 630/. and 4087/. respectively. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 18, 1903. 

THE scarcity of steel is manifesting itself to the 
point of acuteness in all leading steel-consuming 
centres. Negotiations for large — which were 
instituted several weeks ago with foreign makers 
without conclusion, have been reopened within a few 
days, and it is understood that exceptionally large 
— will be shipped to this side at an early 

ay. Quotations here are 27 dols. to 27.50 dols. It 
is believed that the steel contracted for will cost 
somewhat less delivered. Pig-iron production has 
been decreased some 10,000 tons per week owing 
to the banking up of furnaces and the deficient 
supply of fuel. It is not probable that when 
this month’s figures appear that there will be any 
improvement, but furnace companies are now guaran- 
teeing their customers that by early spring maximum 

roduction will be reached, and that all contracts will 

promptly filled from that time. 

Large quantities of cast-iron pipe have been re- 
cently contracted for delivery during the second 
quarter of the year to fill municipal requirements, 
and it is understood that other large requirements for 
the same purpose are now being presented. In 
finished iron cenaned there is scarcely anything worth 
oe space to comment upon. Consumers are 
supplied for the present, and some larger ones will 
not need to appear in the market until next 
summer. Structural material and plate are active 
so far as inquiries are concerned, but the actual 
contracting done is of limited proportions. 
average price for plates is 2 cents per pound in the 
East, but this price is shaded in the West. Merchant 
pipe is in very active demand just now. Western 
mills are about booking an immense order for material 
to be delivered in the Russian oil-fields. There is a 
great deal of oil development throughout the States, 
and an immense tonnage will be shortly placed to cover 
these demands. A large business is still being done 
in boiler tubes. The skelp mills, especially in the 
West, have booked quite a fot of business this month. 
Large contracts are being placed for basic iron. 
total amounts purchased within the past few weeks 
will foot up close to 100,000 tons, at 20.50 dols. at 
furnace. Bessemer iron is 21 dols at furnace. For de- 
livery after July 1 the quotations are 20dols. Bessemer 
billets are quoted at 30 dols. at mill; open-hearth 
31 dols. Contracts have been booked within ten days 
for between 50,000 and 60,000 tons of open hearth 
slabs. The pressure for plates and shapes is such that 
the conservative policy of the manufacturers may give 
way and a higher range of prices be established. A 
great deal of new bridge work is now projected, and the 
necessity for it will be so urgent that competition will 
probably set in for ‘‘ preferences,” and this will lead 
to a range of prices above the card rates fixed. The 
larger consumers of crude steel, Bessemer and basic 
pig are now figuring upon the balance of supplies they 
expect to need for the last half of the year. 

ports from the North-West, of which Chicago is 
the base, are of a — flattering character. There is 
a great scarcity of billets and wire rods reported. 
Evidences of a reaction are apparent in the far North- 
West against the increased cost of material and labour. 
This would indicate that the high-water mark has 
been reached. Two or three large railway corpora- 
tions have decided to postpone for the time caine 
certain projected improvements involving the expen- 
diture of several million dollars. Whether they are 
in earnest or not, the steel manufacturers are not sure. 
Their action, however, has attracted attention. The 
increase in cost is not in steel, but in outside factors. 
The general situation is most satisfactory. Minor iron 
and steel products, such as bars, sheets, tubes, and 
merchant steel, are all strong, but rather quiet. Rail- 
way builders have begun to place orders for track sup- 
ie such as splice-bars, spikes, track-bolts, and ties. 
ies are difficult to obtain, and in some instances they 
have to be hauled very long distances. Railroad 
builders, however, have the work to do, and increased 
cost of material will not be permitted to interfere. 
The railroad demand will be the backbone of the steel 
trade this year. Its uirements will render any 
weakening in prices practically impossible. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

G w Pig-Iron Market.—Last Thursday’s market 
showed a fairly active business, and prices were very firm. 
There were reports that there was buying from the South. 
Cleveland was advanced in price 4d. per ton, and Scotch 
1d., while hematite iron was marked up 6d. per ton. 
The chartering of steamers to carry pig iron to the 
United States has been_resumed, at least four fixtures 
having been announced. In the forenoon 5000 tons — 
hands, and in the afternoon about 4000 tens were done. The 
settlement pen were: Scotch, 53s. 14d. ; Cleveland, 48s. ; 
Cumberland hematite iron, 58s. 44d. per ton. Friday’s 


market was firm in the forenoon, but business was 
restricted to about 3000 tons. Again only Cleveland was 
dealt in, and it was just the turn harder at 48s. 44d, per 
ton cash, with buyers over. Scotch warrants were 


The | 59s. 


The | 70s. 6d 





quoted 1d. per ton up at 53s. 4d. cash buyers. The 
market was quite active in the afternoon, fully 
15,000 tons changing hands. Dealing was again con- 
fined to Cleveland iron, which closed strong at 49s. 1d. 
cash with buyers over, being an advance of 9d. per ton on 
the day. Scotch warrants were quoted 3d. up on the day 
at 53s. 6d. cash buyers, and Cumberland hematite iron 
14d. per ton up at 58s. 104d. cash buyers. The quota- 
tions of makers for Coltness brands were advanced ls. per 
ton, and the settlement prices were :—53s. 45d., 48s. 45d., 
and 58s. 9d. per ton. The Glasgow pig-iron market was very 
strong and active, stronger than for a considerable time 
past, and prices had a sharp advance, Cleveland, although 
not finishing at the best, gaining 1s. ld. per ton. Busi- 
ness was done at 503. three months. The strength was 
due igen ged to continued buying on London account. 
Scotch and hematite iron were — higher in sym- 
pathy. Makers of Scotch special brands of pig iron have 
intimated an all-round advance in their quotations of 1s. 
per ton. The turnover in the forenoon was about 15,000 
tons, and in the afternoon it amounted to about 10,000 
tons. The settlement prices were :—54s. 9d., 50s. 6d., 
and 60s. - ton. Business was moderately active and 
firm on Tuesday, and for a time prices for Cleveland 
were strong on some further buying from the South. 
From the best points, however, there was a re- 
action, and the finish was slightly easier, the quotations 
closing from 1d. to 2d. lower per ton than on Monday 
night. Transactions for one month took place at from 
50s. 3d. per ton up to 50s. 9d. and back to 50s. 4d., with 
sellers over at the latter figure. Business was done in the 
forenoon for delivery in two months at 50s. 5d. In the 
forenoon about 10,000 tons changed hands, and in the 
afternoon about 12,000 tons—all Cleveland—were dealt 
in, and the settlement prices were 54s. 74d., 50s. 3d., and 
. 44d. per ton cash. The market was firmer this 
morning, when about 5000 or 6000 tons changed hands, 
and at rather better prices, finishing up 3d. of advance at 
50s. 4d. cash buyers for Cleveland. The market was ex- 
cited in the afternoon, and fully.25,000 tons changed hands. 
Scotch warrants, which were in —_ closed 1s. per 
ton up on the day. Cleveland finished up 50s. to cash 
buyers, and Cumberland hematite iron at 60s. The 
settlement prices to-day were :—54s. 9d., 50s. 44d., and 
58s. 44d. per ton. The following are the current quota- 
tions for makers’ iron :—Clyde, 64s. 6d. per ton; Gart- 
sherrie and Calder, 65s.; Summerlee, 68s. 5d.; Langloan, 
s. 6d. ; Coltness, 71s. 6d. per ton—the foregoing all 
shipped at Glasgow ; Glengarnock (shipped at Ardros- 
san), 63s.; Shotts (ship at Leith), 66s. 6d.; Carron 
me = at a, Cm ), 67s. per ton. It is somewhat 
tifying to be able to report an increase in the warrant 
usiness, ‘almost pte f day bringing its own steady ex- 
pansion. Still the total business cannot be said to be much 
more than moderate, and, unfortunately, transactions are 
being confined almost exclusively to Cleveland iron, but 
values are steadily hardening under the very legitimate 
view that the prices of warrants in relation to Sesteted 
and still-decreasing stocks are certainly even now quoted 
at moderate figures. American advices still display great 
activity. There are 86 furnaces blowing, as compared 
with 82 at this time last year—42 making hematite iron, 
39 making ordinary iron, and five making basic iron. 


Finished Iron and Steel.—In the finished iron and steel 
trades the tone is, perhaps, a trifle better here and there, 
although the weight of business is still moderate in the 
extreme. The rise in the price of pig iron warrants, and 
the receipt of some good shipbuilding orders during the 
week, have encouraged some of the makers to look for a 
revival of trade. The advance in the price of raw material 
is, at the same time, an adverse factor for the finished- 
iron makers, who report that they cannot secure any- 
thing like full prices. In the steel trade there seems 
to be a fair amount of business going round, but 
makers here also complain of the wretched prices 
being offered by the merchants and consumers. Some 
of the makers have raised their quotations for ship- 
ang: by 2s. 6d. per ton; and some producers are now 

rm in their price at 5/. 15s. per ton, less 5 per cent. 
This slight improvement is due, of course, to the higher 
price being asked by pig-iron makers for hematite iron. 
Angle-bars are still quoted at 5/. 7s. 6d. per ton, less 
5 per cent.; and boiler-plates are selling at 6J. 5s. to 
6/. 10s. per ton. 


Sulphate of Ammonia.—This commodity keeps firm at 
12. 15s. per ton for prompt delivery, for Glasgow and 
f.o.b. Leith. The latest weekly shipments to hand from 
Leith mention 318 tons. 


Royal Scottish Society of Arts.—At last Monday night’s 
meeting of this society there was an interesting paper by 
Mr. C. Scott Snell, C.E. (read in his absence by Messrs. 
Whyte and Goodridge) on his system of sig tg | the 
street lighting and that of large open — This Scott 
Snell system of lighting was fully shown at the late 
Glasgow Exhibition. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Messrs. Cammell’s Purchase of Midland Works.—On 
Thursday, the 19th inst., the directors of Messrs. Charles 
Cammell and Company, Limited, of the Cyclops Works, 
Sheffield, announced to the shareholders that they had 
made arrangements for the purchase of the business of 
Messrs. Mulliner, Wigley, and Co., Limited, of Coventry 
and Birmingham, makers of gun mountings and carriages. 
The eo Company was formed about a year 
ago, when they built large works at Coventry for the 
manufacture of gun-mounting carrii and motor-car 
bodies. The someney have about 10 acres of buildings 
connected with the North-Western Railway system, and 
it is expected these will be much developed by the 
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amalgamated companies, and other manufactures entered 
upon. 

Death of Mr. Thomas Nash, of Sheffield.—The death 
occurred on Tuesday of Mr. Thomas Nash, M.I. Mech. E., 
of Guzerat House, Nether Edge, Sheffield, at the age of 
65 years. Mr. Nash, who came of a Wiltshire family, 
served an apprenticeship at the Swindon Locomotive 
Works of the Great Western Railway Company, and 
soon after attaining his majority he went to India as 
engineer in connection with the Bombay, Baroda, and 
Central Indian Railway. After _— eleven years 
in that country he returned to England. In 1873 he 
commenced business as a consulting and inspecting engi- 
neer at Sheffield, and about 1880 established the Sheffield 
Testing Works, which were the first of the kind to be 
erected out of London. About ten a ago Mr. Nash 
took into partnership his son, Mr. Thomas Nash, Junr., 
and Mr. Walter Heppenstall, under the style of Thomas 
Nash and Sons, and only a few weeks ago the business 
was turned into a limited company. 


Death of Mr. John Craven, of Wakefield.—On Monday 
Mr. John Craven, of Alverthorpe-road, Wakefield, died 
at his residence after a Sys be illness. He was seventy- 
three years of age. Thed , who was a member of 
the firm of Messrs. Bradley and Craven, the well-known 
engineers, was the inventor of the patent brick-making 
machine, and he was also one of the chief introducers of 
the Hoffman kiln for burning bricks. He leaves a widow, 
ten daughters, and two sons. 


Iron and Stcel.—The local iron trade continues in a 
very depressed state, and prices remain without material 
change. The uliar fact is that local makers of pig 
iron find no difficulty in disposing of their entire output, 
and there are no stocks, but consumers resist any attempt 
toadvance prices. No disposition is shown to order for 
future d-livery, buyers assuming that the present prices 
will continue. Rather more business is being done in bar 
iron, and prospects are more encouraging, but the sheet 
trade is very quiet. Makers of all kinds of mild steels 
report that business is still dragging, but for high-class 
steels the demand is steady. 


South Yorkshire Coal Trade.—The coal trade continues 
rather dull. Depression has overtaken business in house 
coal, and special lots are now obtainable on easier terms. 
Official lists, however, are maintained. Hards are meet- 
ing with a steady sale, and prospects in this branch are 
fairly satisfactory. Contracts for the shipping season are 
now in the market, and already some good orders for the 


_ Baltic have been received in South Yorkshire. Some of 


the pits are only running short time. Prices of coke are 


very firm. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the number of 
people who put in an appearance on’Change here was only 
few, but excitement ran rather high in consequence of 
the turn Of affairs in the warrant market. After touch- 
ing 50s. 4d., Middlesbrough warrants closed 50s. 2d. cash 
buyers. Producers of the better descriptions of Cleveland 
pig, all of whom are pretty well off for orders, at once 
took advantage of the situation, and advanced their prices. 
Little business, however, was transacted, as buyers were 
not disposed to follow the rapid upward movement. 
Sellers quoted No. 3 g.m.b. Clevelan pig iron 50s. for 
early f.o.b. delivery, and they would not entertain 
offers at less, some of them refusing sixpence below 
that figure. The price of No. 1 was 52s. 6d.; and 
No. 4 foundry, 49s. 6d. Notwithstanding the plentiful 
supply of the lower qualities of Cleveland iron, quota- 
tions were advanced, gre — being put up to 47s., 
and mottled and white each to 46s. 6d. The boom did not 
extend to East Coast hematite pig; but that article 
showed improvement in sympathy with Cleveland iron. 
Nos. 1, 2, and 3 rose to 56s. 6d. for early delivery, and a 
fair number of inquiries were reported. No. 4 forge 
hematite was about 53s. 6d. — ore had rather an 
upward tendency. Rubio was 16s. 3d. to 16s. 6d. ex-shi 

ees. To-day the market was very strong, and rata 4 
the business doing was again only small, buyers showed 
rather more disposition to enter the market. Quotations 
for makers’ iron were unaltered. Middlesbrough war- 
— advanced by the close of the market to 50s. 6d. cash 

uyers. : 


Blast-Furnaces Re-Started.—It is something like eighteen 
years since the Coatham Iron Works, at that time owned 
vy Messrs Downey andCo., were put out of blast. Some 
little time ago the furnaces were acqui by Messrs. 
Walker, Maynard, and Co., who own the adjoining Red- 
car Iron Works. That firm have renovated the Coatham 
Works and put them into operation this week. They 
report that the furnaces are working well, and are pro- 
ducing No. 3 Cleveland pig. 


Manufactured Iron and Steel.—There is not a great 
deal new to report of the manufactured iron and steel 
trades. Most branches are dull. The looked for rise in 
steel ship-plates has been made, makers having advanced 
the rate 2s. 6d. per ton. The following are the market 
quotations :—Common iron bars, 61. 5s. ; t bars, 6/. 15s. ; 
iron ship-plates, 6/. 5s.; steel. ship-plates, 5/. 12s. 6d.; 
steel boiler-plates, 7/. 10s.; iron ship-angles, 6/. 2s. 6d.; 
steel ship-angles, 5/. 6s, 3d.; steel joists, 6/.; and heavy 
steel rail, 5i. 10s.—all less 24 per cent., except rails, 
which are net. 

Works Improvement at Middlesbrough.—Six months ago 
the world-wide known Britannia Mills of Messrs. Dorman, 
Long, and Co., Middlesbrough, were closed for altera- 
tions and improvements. Since August last the firm 


have been pushing on the change, and now the rolling 
mills and steel-smelting departments present a vastly 
different appearance to what they did six months since. 
This week operations were resumed at the Britannia 
Mills. The result of the alterations, which have been 
carried out by the firm’s own engineers, after careful 
study of the practices obtaining both in America and on 
the Continent, will be to secure a largely-increased output 
at reduced cost. A considerable saving of manual labour 
will be effected by the new machinery and appliances, 
but the largely increased production is expected to enable 
the firm to employ about the same number of men as 
hitherto. The firm are now in a position to supply a 
girder 24 in. by 74 in. by 100 Ib. per foot. he new 
plant, which is all of the latest description, is driven by 
electricity. 


Coal and Coke.—Coal prices show rather a downward 
tendency. The temporary weakness in_blast-furnace 
coke shown last week has disappeared. 1 demand 
for coke is very heavy, and medium blast-furnace quali- 
ties are once more realising 16s. delivered here, whilst 
some sellers are inclined to ask rather more, Export 
coke is in only moderate request, and quotations show 
weakness, 








Coat IN FrANcE.—The imports of coal into France in the 
first ten months of last year were 10,791,560 tons, as com- 
— with 11,429,350 tons in the corresponding period of 

901, and 11,842,090 tons in the corresponding 
1900. British coal figured in these totals for 5,812,670 
tons, 6,449,240 tons, and 6,809,509 tons respectively. 





Borer Frep Pumps.—At the meeting of the Institute 
of Marine Engineers, on Monday, February 23, Mr. D 
Roberts read a gr on ‘‘Independent Pumping Arrange- 
ments in Cargo Steamers.” As to feed pumps, he said 
the essential conditions could not be fulfilled in the ordi- 
— method of driving them from the main engines. In 
feed pumps, when two rams are fitted, each pump is de- 
signed of a size sufficient to deliver the whole of the feed 
water to the boilers if required, there being in many cases 
a shut-off valve fitted to allow of independent action; but 
in practice both pumps are kept at work, with the result 
that each is only doing half its work or working inter- 
mittently, at one moment with a full load and the next 
running empty. The practical effect is, that the valves 
are rapidly worn out or broken, the gland packing is de- 
stroyed, leakage ensues, and any economy in first cost is 
lost through the necessity of supplying additional feed 
water (sometimes at a very low temperature), throwing 
extra work on the evaporator, with the consequent expen- 
titure of fuel, or, in cases where no evaporator is fitted, 
introducing large quantities of salt water into the boilers, 
A further disadvantage of this type of pump is the heavy 
shock on valves and pipes, even while theengines are work- 
ing steadily; and it is quite a common event in many ships 
for the feed-pump valves or check valves to give out during 
a period of racing. The use of atmospheric valves on the 
pumps to cushion this shock results in considerable quan- 
tities of air being mixed with the feed water, and this 
leads to other evils, such as corrosion of boilers, &c. In 
fitting independent feed pumps, the crank and flywheel 
type, although working ones, are not so easily and 
accurately regulated as the direct-acting type, and the 
latter is tly to be preferred. The fod sad thought 
that the direct-acting duplex pump, with the valve motion 
of one cylinder actuated from the piston-rod of the other 
cylinder, and vice versi, while it acts well, is some- 
what wasteful in the steam consumption, due to the com- 
paratively short stroke and to the large amount of clear- 
ance. As each duplex pump has four ports in each 
cylinder (or eight in all), it will be readily seen that a 
large amount of steam is lost during each stroke, while 
the uncertainty in the length of stroke of this type of 
pump, due.to various causes, also adds a proportionately 
arger amount to the clearance space to lled_by the 
steam. They can, however, be constructed with com- 
pound or triple-expansion cylinders, with a corresponding 
pogo in the use of the steam. One disadvantage of 
the duplex type is that the two pumps are in reality only 
one pump; and if anything breaks or gives way on either 
side, the whole pump is disabled. The action, however, 
of the duplex pump with its two peters gives a constant 
flow of water without check at the end of each stroke, as 
in the case of single pumps, and this is in favour of the 
duplex. In the single direct-acting pump there is only 
one cylinder and one pump end, the cylinder valve action 
being actuated from the piston-rod. by different methods, 
according to the type of pump. The slow-s direct- 
acting type has been, for some years, adopted by the lead- 
ing mail and passenger steamships as a standard feed 
pump, and they are constructed either single cylinder or 
tandem compound. In the single cylinder the steam 
consumption is greatly decreased by the arrangement 
of the steam valves, which permits the steam to work 
expansively, and not only makes this type specially eco- 
nomical, but slows the piston down at the end of the 
stroke, so that the pump valves settle quietly, and all 
shock on feed pipes is avoided. A further advantage of 
this type over the duplex of the same capacity is that the 
single cylinder, making only half the number of stops, has 
but one-half the waste for clearance; while the positive 
action of the pump and the expansion of steam in the 
cylinder decreases that tendency to vary the length of 
stroke to which direct-acting pumps are hable. The wear 
and tear on these panes is remarkably small. In a 
steamer of 1500 indicated horse-power, which came under 
the notice of the author, the pump has run nine months 
with the glands packed once and the Pam valves ad- 
justed by the ship’s engineers, and during that time 
without a single stoppage of main engines for feed pump 





repairs. 
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NOTES FROM THE SOUTH-WEST. 


Cardiff.—There has been a moderate inquiry for large 
steam coal for early shipment; there has, however, been 
little forward demand ; and upon the whole, the tone of 
the market has been weak. The best steam coal has 
made 13s. 3d. to 13s. 6d. per ton, whilesecondary qualities 
have brought 12s. 9d. to 13s. per ton. House coal has 
shown scarcely any change; No. 3 Rhondda large has 


been making 14s. per ton. Coke has supported late 
rates, foun qualities have been quo’ at 188. to 
19s. per ton, and furnace ditto, at 15s. to 17s. per 
ton. As s iron ore, rubio has ised 14s. 6d. to 


14s. 9d. per ton; Tafna, 15s. 3d. to 15s. 6d. per ton; 
and Almeria, 14s. 9d. per ton; freight charges included. 


More Welsh Coal.—A seam of coal was struck in the 
borehole at the Glyncorrwg Colliery on Friday. It 
proved to be 6 ft. thick. This is the second valuable 
seam recently won here. 


_Neath.—An important development is taking Pome in 
tinplate industry at Neath. h and Flower, Limited, 
is being reconstructed, by the formation of a new con- 
cern, which will be — the Melyn Tinplate Company, 
Limited. The shareholders in the old company will re- 
main shareholders in the new undertaking, which will 
take over the Melyn Tinplate Works as from March 31. 
Mr. Theodore Gibbins (manager of the Ferry Tinplate 
Works) will probably be managing director. 


Cardiff Dry Dock.—The directors of the Cardiff Junc- 
tion Dry Dock and Engineering Company, Limited, in 
their report to December 31, 1902, state that taking ad- 
vantage of a slackness of trade in the autumn of 1902 they 
decided to widen the entrance to the dock. The improve- 


* | ment was successfully completed in October at a cost of 


5161/., thereby enabling ships to be admitted which before 
the alterations were unable to enter. The cost of this 
work the directors purpose to charge against revenue 
over a period of five years, The directors recommend a 
dividend at the rate of 5 per cent. per annum, carrying 
forward 3862, 


Bristol Docks.—The Docks Committee of the Bristol 
City Council is advertising for tenders for building o 
timber wharf at Portishead, the construction of which 
was sanctioned at the last meeting of the Council. The 
plans provide for a timber-built wharf 600 ft. long, and a 
timber-built jetty 200 ft. long inside the dock, together 
with railway sidings and embankments. The costof the 
works is estimated at 28,0002. 


Bristol Tramways.—The number of passengers carried 
over the Bristol tramways last year was 41,192;899, as 
compared with 36,714,906 in 1901; 26,971,606 in 1900; 
25,330,806 in 1899; and. 23,324,855 in 1898. The net 
receipts during the five years were :—1902, 82,0171. ; 
1901, 70,3837. ; 1900, 54,3217. ; 1899, 50,4947. ; and 1898, 
40, 2392. 

The Swansea Valley.—An improvement has taken place 
in pig iron. Both furnaces at Landore are now in full 
work ; five steel furnaces are also fully employed. The 
number of tinplate mills at work last year was larger than 
at any time during the year. 








NorrincHAM.—The Nottingham Town Council has 
municipalised water, gas, electricity, tramways, markets, 
baths, and cemeteries, and it has raised capital for 
these purposes to the extent of 2,844,057/. Of this amount, 
82,6467. has been paid off, leaving a still outstanding in- 
debtedness of 2,761,411/.; against which, however, sin ing 
funds were in credit to the extent of 207,247/. The gross 
annual income derived from the various undertakings of 
the council, including 32,255/. transferred from other 
accounts for water, gas, and electricity used by the 
council, is 478,841/. This sum represents an annual 
average for a period of four years. The working ex- 

mses for the same period averaged 312,933/., leaving ‘a 
Ser of 165,9087. Of this amount, 24,243/. was applied 
to the repayment of principal, 96,771/. to interest, and 
12,3077. to depreciation. The ——- net revenue wi 
accordingly, reduced to 35,472/., all of which was appli 
in reduction of rates. Against this, however, must be 
set 2885/., representing the loss sustained on the baths 
and cemeteries accounts, which was provided for out of 
the general district rates. The amount raised for the cost 
of the gas works, which have been in the hands of the 
council since 1874, was 1,153,314/., of which 33,9817. has 
been repaid, leaving 1,119,333. outstanding. There was, 
however, 87,9881. at the credit of the sinking fund. After 
providing for all ch the gas works’ account showed 
a surplus of 24,180/., which was applied in reduction of 
rates. The amount of capital rai for water works has 
been 951, 209/., and the amount at the credit of the sinking 
fund is 99,9687. After providing for current outgoings, 
the rates received no assistance from this department of 
Nesingaem municipal ng a The amount of capital 
raised for electricity works has been 302,526/., of which 


15,2197. has been repaid, while the sinking fund is in 
credit to the extent of 58537. After providing for all 
chai last year a net profit remained of 3625/., all of 


which was applied in reduction of rates. The tramways 
account shows that 357,207/. has been borrowed, while 
25,3307. has been paid off, the sinking fund being also in 
credit to the extent of 60497. After providing for all 
cha a net revenue remained last year of 3532/., all of 
which was applied in reduction of rates, The weak point 
about Nottingham municipal finance is the scanty p 

made with the redemption of capital. It is possible, 
however, that a better showing may be made in this 
respect in future years, as Nottingham municipal revenue 





expands with the growth of the town, 
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MUNICIPAL REPRODUCTIVE 
UNDERTAKINGS. 


Last week a Government return was issued 


299 | which should provea godsend to controversialists on 


the municipal trading question, whichever side they 
take. There are 141 pages folio, all tables; and, 
as of nothing is it truer than: of municipal affairs 





that ‘‘figures.can be made to prove anything,” a 
disputant must be very unimaginative if he cannot 
construct: from this return a result convenient to 
his side of the argument. We are led to this view 
by reading the comments of various organs of 

ublic opinion. All quote copiously from the 
gures, and find themselves to be ee 
right in arriving at absolutely re conclusions. 
One prominent organ of parochialism is so elated 
by its success in this direction that it casts aside 
the shield of ambiguity and boldly strikes ‘‘ A Blow 
for Tammany ;” that being the title, in large 
capitals, of a special editorial founded on the return. 
For our own part we are unable, after going 
through the return, to find new and surer founda- 
tions on which to base conclusions. The matter 
is too imperfect ; but we should judge that the 
figures are more likely to afford a weapon’ where- 
with to strike a blow at Tammany than one for 
that unwholesome organisation. 

However, the tables are, as we have said, im- 
perfect, or, at least, they do not afford sufficient 
data upon which to build. There are many 
columns devoted to ‘‘ net profits” and ‘‘ net losses,” 
but one would like to be told what these terms 
include. We had light thrown on this subject 
some time ago by the records of the London County 
Council. In regard to ‘‘ works,” we know that 
debits can be most accommodatingly transferred 
from one undertaking to another, and that ‘‘ profits” 
are simply the product of skilful culinary accoun- 
tancy. Supposing, however, auditors to be lynx- 
eyed to detect, and of draconian strictness to disallow 
such divergencies from the normal (we are striving 
for phrasing as little uncomplimentary as possible), 
how are the apportionments of charge to be brought 
within the strictly auditorial function? To take, 
for example, the well-known instance of road- 
widening versus tramway construction. The widen- 
ing of public highways must undoubtedly be a 
function of municipal enterprise. No profit-earn- 
ing company could possibly undertake it—at least, 
since the ‘abolition of the old road trusts. There 
is no dispute about that, so there is no comparison 
between what the cost would be if the business 
were carried out either by private enterprise or by 
local authority. Tramways are on another footing. 
There are plenty of company-owned lines; the 
average cost per mile and the average fares charged 
are pretty well known. Now, it will be evident 
that if a local authority has in mind to construct 
a tramway, it will help immensely if, as a prelimi- 
nary, the roads are nicely prepared ; narrow places 
made broad, and awkward corners rounded off. Ifa 
company had to do this, the money would come 
out of the pockets of the proprietors ; if the local 
authority does the work, it is paid for by the rates. 
Of course, other things being equal, it will come 
to much the same in the end. The companies 
recoup themselves from the passengers; but this 
hardly entitles the local authorities to.make a com- 
parison of fares and to claim as “‘ profits ” what are 
really, in the hypothetical case we have put forward, 
subsidies from the road rates. There is, however, 
this further consideration for the ratepayer : The 
tramway passenger may be a stranger from a dis- 
tance ; he does not contribute to the rates. There- 
fore, if he pays a smaller fare than he would do 
with a company-owned system, he is being sub- 
sidised to that extent by the ratepayers. If, on 
the other hand, the company provide for the road 
improvement, the repayment is distributed - equit- 
ably between all the passengers, who are. those 
primarily benefiting by the undertaking. Natur- 
ally, the advantage secured may take other 
shape than lower fares. In the-same way an 
enterprising local authority — the word ‘“ enter- 
prising” has gained quite a new significance 
in the hands of the municipalists — may hel 
a distressed gas or electric light supply (municipal, 
of course) by a charitable contribution from paving 
or road lighting ; water rates: may be assisted by 
street watering ; in short, by many thoughtful acts 
of benevolence municipal enterprise may be made 
a brighter and better thing in the eyes of the 
world, Naturally, the return does not deal with 
such delicate matters as these. In its simple, un- 
imaginative way it just says ‘‘ net profit” or ‘ net 
loss ;” but the terms are conventional—they simply 
connote figures on a balance-sheet.. 

We do not refer to these facts by way of finding 
fault with the return. Parliamentary papers have 
their proper limitations, which must be observed, 
and the present compilation is a most useful one, 
It is those who stretch the information here given 
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over a wider field than it can legitimately. cover 
who need a reminder ; in a word, municipal ‘“ net 
orofits”’ are by no means ‘‘ net,” they are often 
ardly even gross profits, and they need consideration 
beyond the limits of the municipal balance-sheet. 

Turning to the publication, we find that the 
number of municipal corporations in England and 
Wales carrying on reproductive undertakings was 
299 on March 31, 1902, the date to which the 
report was made up. This is out of a total of 317 
municipalities ; but it excludes London. The 
population of the 299 boroughs would be some- 
thing over 13 millions, and the assessable value for 
the purpose of general district rates or other rates, 
out of which the general expenses of the corpora- 
tions were defrayed, were something over 55 mil- 
lions sterling; actually 55,076,203/. at the com- 
mencement of the year 1900-1901. The total 
capital of the various undertakings within the 
scope of the report was 121,172,372I., and of this 
117,032,9231. was borrowed money. Of the latter sum 
16,246,5191. have been paid off, so that 100,786, 4041. 
still remained as liability. It will be remembered 
that these figures refer only to England and Wales, 
excluding London, and do not then comprise all 
municipal reproductive undertakings ; indeed, many 
of those which are most open to question as sub- 
ire for municipal enterprise are left out as ‘‘ not 

sing of the kind contemplated by order of the 
House of Commons.” Amongst the undertakings 
tabulated, water works provide the largest total, 
the sum expended upon them being 56,943,0161. ; 
gas works come next with a capital of 24,028,1161. ; 
electricity supply accounts for 12,508,9971., and 
tramways for 9,751,153/.; but of the latter total, a 
sum of 1,140,5801. is due to lines owned by corpo- 
rations, but not worked by them. It will be seen, 
therefore, that the municipalities generally like to 
keep the tramways entirely in their own hands 
to the extent of nearly 8 to 1 as represented by 
capital, though this by no means represents the 
proportionate mileage, as will be easily understood. 
Markets, &c., account for 6,181,0801. of the grand 
total; baths and washhouses, 1,988,340l.; burial 
grounds, 2,382,305/.; working-class dwellings, 
1,253,592/.; harbours, piers, docks, and quays, 
5,421,827/.; and other reproductive undertakings, 
713,9461. 

We now turn to the average annual income of 
these undertakings and find that it amounts to an 
aggregate of 13,040,7111.; but from this must be de- 
ducted 8,228,706l. for working and other expenses, 
leaving a balance of 4,812,005/. There yet remains 
to be deducted 2,975, 906l. for interest, and 193,274. 
for depreciation. .A further sum of 1,264,544I. for 
repayments of principal, and we have a net profit, so 
far as the balance-sheet is concerned, of 378,2811. 

From a trading point of view this is a poor return 
for the money invested; but that, the munici- 
palists claim, is not the point from which public 
enterprises should be considered. As a. general 
principle the municipalists are right ; but the ques- 
tion is one that is by no means so simple as some 
would have us believe. The chief difficulty arises 
from the division of the country into a large number 
of local governments. Were it not for that, one 
might go on the general principle of so adjusting 
prices as to make each municipal undertaking self- 
supporting, and no more. Supposing, however, a 
corporation pledges the rates to establish a tramway; 
it is evident that the ratepayers deserve some return 
for the risk run in the adventure. The passenger 
from a distance, and who has not taken t in the 
risk, should, in fairness, contribute to this return. 
That is an argument for municipal profit-making. 
But it is impossible to differentiate between rate- 
payers and non-ratepayers. Therefore, supposing 
a profit is made, the travelling ratepayer has to 
take something out of his pocket to give to the 
non-traveller, or rather, he who uses the tramway 
has to pay for the man who does not. 

That, of course, is econcmically unsound; but, 
under complex social conditions, economic principles 
must often be sacrificed to expediency. On the 
whole, then, and remembering the temptations that 
arise in distributing agen it is better that public 
enterprises should managed with a view to 
making total receipts balance total expenditure as 
nearly as possible. 

So far we have’ considered municipal reproduc- 
tive undertakings chiefly apart from the question of 
their competition with privately-owned enterprises. 
We have not taken part in what one socialistic organ 
designates the ‘‘ corrupt campaign” of the capi- 
talists. At the risk of exciting the wrath of those 





who consider nothing should be said on the other 
side—the individualist side—we will, however, take 
heart of grace to venture on a few commonplaces. 
The 378,0001. profit is taken as proof that the 
municipalities are providing the services that 
the community requires; and we are further 
told that ‘‘the boroughs concerned could easily 
double these profits, or treble them, if they 
chose to regard municipal services, such as 
lighting, transport, water provision, and the like, 
as primarily matters of revenue.” That is un- 
doubtedly true, and therein lies the danger. The 
municipalities have a monopoly. They can arbi- 
trarily fix the prices of lighting, transport, and 
water. If those who are employed are inefficient, 
if the plant is obsolete or unsuited to the 
work, in- fact, no matter how money is wasted, 
a ‘ profit” can always be made. That is 
assured. A number of persons who are elected 
for a variety of reasons—hardly ever because they 
understand the business they are supposed to direct 
—meet for an hour or two at intervals, more or 
less frequent or distant, and devote such energies 
as they can spare from their own proper business 
to the direction of ‘‘reproductive undertak- 
ings” of great magnitude and complexity. If 
they fail, the worst that happens is the loss 
of their seats on the council, generally not a 
matter for much regret after the novelty of the 
situation has worn off ; unless, indeed, the coun- 
cillor has some particular end in view. Can such 
a management expect to compete in efficiency with 
a dividend-earning company, which has the stern 
test of commercial success to satisfy? We do not 
forget the objections to handing over a monopoly 
to dividend-earning companies; but there are 
means of preventing abuses, which are in the hands 
of municipalities and which they would be much 
better occupied in exercising than in embarking in 
speculative undertakings which can hardly be con- 
ducted efficiently by an uninstructed and fortuitous 
body. 

Moreover, municipal enterprise means industrial 
stagnation. Can any one imagine, for instance, a 
borough council daring to set the first example of 
substituting electric traction for horse haulage on 
a tramway! In fact, they would not be justified 
in venturing public money in such a speculation, 
even if they were willing to risk the odium of 
failure in an unknown field. Even as it is, 
with our hampering municipal control of those 
private tramways which exist, we should hardly 
yet have seen electric traction installed in this 
country had not the unhampered profit-seeking 
companies abroad taught us the art. Further, it 
is often to the interests of municipalities to check 
advancement. The corporation gas committee 
must not be rivalled by electric lighting, and 
so render the valuable corporation gas works 
obsolete. Householders, it is true, may grumble, 
but householders are a very helpless body in 
the hands of the well-organised local _politi- 
cians. There is, at the present time, some idea 
that motor cars may successfully compete with 
tramways if road surfaces are brought to the per- 
fection that will be possible when heavy draught 
horses have been displaced by mechanical haulage. 
The change may still be in the distant future, but 
it is difficult to imagine a local authority making 
new departures in the matter of road construction 
in order to enable motor cars to supersede its own 
tramways. 

For good or evil, however, we have 121 millions’ 
worth of municipal trading works, and they must 
remain. They include only those undertakings 
about which there is the least question, such as 
water, lighting, markets, &c. The danger is that 
under cover of these things the municipalities will 
get other manufacturing and trading enterprises 
within their grasp. The making of bricks, for 
instance, for their own purposes at first, but 
with an increasing sale of surplus product ; 
and brick works once started must naturally be 
kept employed, whether the municipality need 
them for themselves or not. Electric fittings, 
bread, milk, building materials, engines and ma- 
chinery of various kinds, have all been either pro- 
duced, or have been suggested as the fitting objects 
for municipal factories; in fact, there are few things 
used in the country that have not come within the 
ambition of the ardent municipalists. Fortunately, 
public opinion has given a check to those extravagant 
views, and for a time the municipal trader is “‘lying 
low.” But he is still on the watch, as is proved 
by some recent literature; and with the highly 





organised machinery for controlling local elections 
he commands, it behoves taxpayers to be prepared, 
and take more trouble than has hitherto been usual 
in exercising the right to vote. 








THE BALANCESHEET OF BRITISH 
SHIPPING. 

At a time when freight rates are low, if not 
unremunerative, due, according.to many authorities, 
to over-production in shipbuilding, the report of 
Lloyd’s Registry on the additions to, and removals 
from, the shipping register of the United Kingdom 
comes most opportunely ; and it would almost 
appear, from the fact that there was a net addition 
of 743,354 tons to the British fleet during the 
past year, that there is some ground for the con- 
tention that there has been too great a volume of 
ships built to meet the ordinary waste and loss. 
This addition, too, follows upon a series of annual 
increases, the yearly gross increment to the British 
fleet during the past ten years having been 
1,031,800 tons, from which must be deducted the 
annual waste, averaging 278,253 tons, and sales to 
foreigners, leaving a net addition of 312,284 tons 
per annum. This may seem very small in view 
of the steady expansion in over-sea trade ; but there 
is a continual process of reconstruction going on, 
and in recent years there has been an extensive 
conversion from sailing to steamship tonnage ; so 
that the carrying value per 1000 tons is consider- 
ably higher to-day than it was ten years ago. The 
proportions of steam and sailing tonnage to the 
total have undergone an important change. In 
1892, 73.6 per cent. of the vessels registered in the 
United Kingdom were steamships, leaving 26.4 per 
cent. as dependent on the ‘‘unbought winds.” 
Now the proportion of steam tonnage is 85} per 
cent., leaving only 14} per cent. as sail tonnage ; so 
that it will be seen that 12 per cent. more of the 
total tonnage is steam craft. Thus the increase in 
the total tonnage owned in the kingdom—2, 147,500 
tons in ten years—is much more efficient from the 
cargo-carrying point of view than the figures would 
indicate ; fora steamer of 1000 tons will do about 
three times the work of a sailing ship of the same 
size, by reason of the regularity of her speed, and 
the directness with which she goes from port to port. 
Taking each sail ton, therefore, as equal to one- 
third of a steamship ton, the relative proportions 
are 10,000,000 tons in 1892, as compared with 
13,000,000 tons now—an addition in ten years of 
30 per cent. 

At the same time there has been a steady de- 
velopment in the amount of tonnage owned by 
foreign countries. If we take the figures as regis- 
tered by Lloyds in another return of earlier date, 
we find that whereas the British steam tonnage has 
increased by 474 per cent., the colonial and foreign 
steam tonnage has gone up to the extent of 115 per 
cent.; and while in both instances the sail tonnage is 
less, the decrease in the British fleet is about 33 
per cent., while under the foreign flag it is barely 


Merchant Ships of British and Foreign Countries, 
1892 to 1902. 


Steam. Sail. 

British fleet, 1892 8,167,762 2,417,985 

‘i » 1902 12,053,394 1,602,767 

Increase ... ... 3,885,632 Decrease 815,218 
Colonies and foreign, 

1892... ... ' ... 4,526,946 6,012,305 
Colonies and foreign, 

1902 ... an ... 9,740,313 4,416,012 





Increase ... _... 5,213,367 Decrease 1,596,293 

25 per cent. It will thus be seen that the foreign 
fleets have been growing at a considerably greater 
ratio than the British fleet ; and although it may 
be that there is not the same degree of newness in 
foreign ships as with our vessels, there is the re- 
markable fact that while ten years ago the foreigner 
owned the equivalent of 73 steam tons for each 
100 steam tons flying the Union Jack, assuming 
sailing tonnage as only one-third ‘the value of 
steam, the foreign percentage is now nearly 90. 
Such a result is not quite satisfactory from the 
patriotic point of view, but to the shipbuilder 
it does not quite carry the same measure of 
regret; for although the producing capacity of 
the constructive works in foreign countries has 
greatly increased in recent years, firms in this 
country still find abroad an important, although 
decreasing, market for their productions. 

The statistical returns just communicated by 
Lloyds do not convey any indication as to the 
amount of tonnage built for foreign countries, but 
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from other sources we note that in ten years the 
new tonnage sent from the British yards under 
foreign flags totalled 3,100,000 tons. To this there 
has to be added the tonnage which was actually 
sold out of the British fleet to foreign owners ; and 
while in the past year this total has not been very 
considerable, only something like half what it was 
during the boom of three or four years ago, it never- 
theless shows that foreign fleets:are very largely 
strengthened from thiscountry. In addition to the 
newly-built vessels already referred to, there 
were sold to foreign owners during the past 
ten years, vessels aggregating 3,985,000 tons, 
four-fifths of which were steam. If from this 
we deduct the tonnage bought from abroad, we 
have a net addition to foreign fleets from the British 
service, as a result-of sale alone, of 3,581,000 
tons. If to this we add new ships built originall 
for foreign flags, we have a gross addition of 6 
million tons in the ten years from British sources 
alone. The. increase to foreign fleets is thus con- 
siderably greater than with us; but there is this 
important difference, that while foreigners added to 
their fleets from the British Register 2,789,000 tons 
of steamers, the additions to the British fleet 
were 4,259,000 tons of steamers. Foreign nations 
have been content to buy up our old sailing ships 
to the extent of 800,000 tons, while in England, 
as has already been pointed out, there has been a 
continuous decrease in the building of sailing ships, 
the absolute reductions in the fleet of sailing craft 
during the last ten years being considerably over 
one million tons. 

It is further interesting to note from the return 
that the actual loss of shipping in the British 
fleet bears a very small proportion to the total. In 
1902, for. instance, the removals by. loss or by 
breaking up average barely 190,000 tons per annum 
out of a total fleet of over 14,351,000 tons—about 14 
per cent. The total in loss in 1902 is the smallest 
for ten years, and compares with something like 
400,000 tons in. 1896, when there were many ships 
actually broken up because they were obsolete. 

The total fleet of the United Kingdom numbers 
20,257 vessels, the tonnage being 14,351,203 tons. 
This compares with 21,542 vessels ten years ago, 
with a tonnage of 12,203,761 tons. It will thus 
be noted that the number of ships is nearly 1300 
less, although the tonnage is 2,147,000 more. It 
will be recognised from this that there has been a 
very considerable increase in the size of vessels. In 
connection with the total fleet it is instructive to 
note that quite two-thirds of the total tonnage now 
has been created during the past ten years. Thus 
in ten years the new steamers built make up over 
9,131,000 tons, while to-day the total steamship 
fleet is only 12,250,000 tons. But it must not be 
accepted that all the new ships are still in exist- 
ence, for a goodly number of them have been lost, 
while others have been sold to foreigners or trans- 
ferred to the Colonies; at the same time it may 
almost be taken in a general way that the British 
fleet is entirely reconstructed every fifteen years. 

To briefly sum up the balance-sheet for the 
year, we find that the additions to the register of 
the United Kingdom for the past year included 
1,192,389 tons of steamers, the largest gross addi- 
tion, with one exception, during the last ten years, 
and that of this total 1,121,013 tons were new 
vessels, the remaining 71,000 tons being bought 
from abroad, or transferred from the Colonial 
fleets. Against this increase in steam tonnage 
we have removals to the extent of 404,641 
tons. Of these, 240,000 tons were sold to 
foreigners, and are therefore in effective compe- 
tition with us still. This figure is much smaller 
than any. among previous years, the average for 
ten years being 314,597 tons. There were last 
year broken up 134,400 tons—again a smaller 
number than in previous years, the annual average 
for the decade being 191,933 tons. So far as 
steam tonnage is concerned, therefore, we have a 
very high net addition of 787,748 tons, which is by 
far the largest of any preceding year, the average 
for ten years being only 425,928 tons. There 
has, however, been an actual decrease in the 
number of sailing ships, for while there were 
added from all sources 57,120 tons, as com- 
pared with an average during the ten years 
of 62,062 tons, there were removed 101,514 
tons ; of this latter, only 40,787 tons were 
sold to foreigners, which compares with the 
average for ten years of 83,963 tons. It would 
almost seem as if the foreign nations had given up 
buying our old sailing vessels, as there has been 


a very steady decrease in this business since 1898, 
when 153,786 tons of sailing vessels were sold to 
foreigners. If we. deduct the net decrease in 
the sailing tonnage, which is 44,394 tons, from 
the steamers added, we have a net addition 
to the fleet for the year of 743,354 tons, which, 
as we have already indicated, is the largest 
in any year for a considerable period. It may 
be added as of general interest that Germany 
has, during the year, bought 36,584 tons, practi- 
cally all steamers ; Italy has purchased 33,594 tons, 
one-third sailing ships and two-thirds steamers— 
a result due, in part, to the shipping bounties ; 
Greece has bought fourteen steamers, of 28,568 
tons ; Holland, thirty-two vessels, mostly steamers, 
of 24,839 tons ; Norway, thirty vessels, of 22,862 
tons ; Sweden, twenty-three vessels, of 29,109 tons ; 
and France, thirty vessels, almost all steamers, of 
14,239 tons. 








AMERICAN ANTHRACITE PRODUC- 
TION. 

By reason of the strike which lasted from 
May 12 to October 23, 1902, the output of anthra- 
cite coal in the United States last year was less 
than in any year since 1884. After the resumption 
of work, activity was very great ; but producers were 
able to repair but little of the injury involved by the 
stoppage of nearly five and a half months, and 
the production for the twelve months was no more 
than 31,200,890 tons, as compared with the record 
figure of 53,568,601 tons for 1901, 45,107,486 tons 
for 1900, and 47,665,203 tons for 1899. At the 
beginning of this year (the shortage of coal in the 
United States being so great) there were no stocks 
at tide-water, whereas on January 1, 1902, the quan- 
tity was 415,757 tons, and a year earlier 706,659 
tons. 

With mining suspended for so long a time, 
the percentage of the different carrying interests 
naturally varied greatly from the ratios of the years 
preceding. The Reading Railroad, however, is 
first, with nearly 19 per cent. ; and it is followed 
by the Delaware and Lackawanna, with 164 per 
cent., and the Lehigh Valley, with 14.84 per cent. 
The record as regards prices is, in some respects, a 
phenomenal one. Just before the termination of 
the strike—that is, the beginning of October— 
some small amounts of coal were sold retail at as 
high as 25 dols. a ton. It is not, however, these 
extraordinarily high prices that constitute the 
most noteworthy feature of the year. The fact 
upon which emphasis is laid is that while fancy 
prices were being paid for coal retail, the coal 
companies sold wholesale at only a very slight 
advance upon previous figures. The usual spring 
circular was issued on April 1, fixing the price of 
egg, stove, and nut coal at 4.50 dols. a ton, with 
graded discounts, starting with 50 cents for coal 
bought in April, and diminishing 10 cents for each 
succeeding month thereafter, until on September 1 
the full circular price was to be charged, with no 
discount allowance whatever. This was the same 
arrangement as in 1902; but, of course, there was 
no opportunity to carry it into effect, the strike 
breaking out in May. In October, on the resump- 
tion of mining after the strike, the coal companies 
made an advance of 50 cents, bringing the prices 
for egg, stove, and nut up to 5 dols. a ton; and 
this figure was thereafter kept unchanged. The 
individual operators, as the New York Chronicle 
points out, after the close of the year—that is, 
in January, 1903—broke away from their arrange- 
ments with the coal companies, and exacted 
as high as 10 dols., 11 dols., and 12 dols. a ton 
wholesale. This gave the retail dealers their 
opportunity to increase the price still further to the 
consuming public, of which they were not slow to 
avail themselves. 

The contrast between the policy pursued by 
the coal companies, who adhered to their deter- 
mination not to take advantage of public neces- 
sities, and the wholly different policy pursued 
by the independent operators cut loose from the 
coal companies, is more than a little striking. 
During the past month these operators re- 
turned to the fold, and are now allowing the 
coal companies to sell their coal for them at 
the company’s price of 5 dols. a ton. Evidently 
they did not find the results as satisfactory 
as they had expected. Complaints and ‘‘ kicks” 
from the dealers gave them much trouble. There 
has long been a proverb in the iron trade 





that it is impossible to deliver No. 1 pig iron 


on a falling market. Equally true is it that 
‘*slate and bone” in coal afford a basis for large 
rebate claims when the retailer is expected to buy 
anthracite at 10 dols. or 11 dols. per ton, and 
finds himself in doubt as to whether * can get his 
money back. In such circumstances deliveries are 
scrutinised very closely, and the contract price is 
rather difficult to collect. 

The extraordinary fatuity of the policy of the 
independent operators at a time when public atten- 
tion was focussed upon the coal market, and 
every incident was greatly magnified, should 
have been apparent to them without experience. 
They seriously compromised themselves in their 
trade relations, encouraged the dealers to discrimi- 
nate against independent coal in their orders, and 
brought themselves a great deal of unpleasant 
notoriety, from which they will suffer for years to 
come. The companies have appeared to much better 
advantage throughout, and their conservative policy 
has tended to correct some erroneous impressions as 
to the evils of co-operation among the large mining 
and carrying companies. 





SOME MOTOR-TYRE INTERESTS. 

THE increasing interest evinced by the great 
army of motorists in all that pertains to that neces- 
sary adjunct of the car—the rubber tyre—makes 
it unnecessary for us to preface these casual remarks 
with an apology for their presentment. At the 
time of writing it has not been decided where the 
race for the Gordon-Bennett Cup is to come off, but 
there can be little doubt that the discussion in the 
Press as to the difficulties of the situation has drawn 
popular attention strongly to the disadvantages 
which British motorists suffer under as compared 
with their Continental confréres. Of course, the 
main point about last year’s race was the victory 
of the British tyre. Considering that the rubber 
industry was born in this country, and that in many 
classes of goods we are still pre-eminent, it has been 
matter for surprise that we have allowed French and 
German rubber manufacturers to get ahead of 
us in the manufacture of motor tyres. The ex- 
ae of the fact is, no doubt, due to its 

eing the case that until three or four years 
ago the home demand was not great enough to 
warrant the sinking of capital in the necessary 
plant. In France, we need hardly say, the motor 
car has long passed its infancy, and it is not 
surprising that French rubber manufacturers found 
it desirable to rise to the occasion at an earlier date 
than commended itself to our firms. 

It cannot but be cause for congratulation that 

the Dunlop Company have made such good and 
rapid progress in their motor-tyre manufacture. 
When they first announced a year or two ago that 
they were going to make a bold bid for the 
business, there were not wanting those who shook 
their heads and prophesied dismal things. The 
arrangement made between Dunlops and Michelin, 
whereby the former had the sole sale of the 
French-made tyre in Great Britain, was not 
looked upon exactly ‘as evidence of strength for 
Dunlops, but the move has not turned out to be 
unjustified, and it certainly gave the Birmingham 
ee opportunity to canvass the market the 
while they were perfecting the plant for their 
own manufacture. There is, perhaps, rather too 
much inherent conservatism in the British rubber 
trade; and, presuming that nothing happens to 
excite suspicion as to the reliability of the new 
process, the spirited action of the Daniep Com- 
pany in proceeding on new lines will prove a useful 
object-lesson. 
A matter that has excited a good deal of com- 
ment in trade circles is the new arrangement come 
to between the North British Rubber Company, of 
Edinburgh, and Michelin et Cie., of Clermont 
Ferrand, whereby the latter are to manufacture 
the Clincher Michelin tyre for sale in Great Britain. 
We should prefer to see the tyre made in this 
country as an aid to our rubber manufacture ; but, 
no doubt, the rather partial success achieved by the 
Edinburgh company last year with their motor 
tyre has been a dominant factor in making the 
present agreement. 

The Crystal Palace Show, .imposing. though 
it was, did not bring to light anything of 
paramount importance or novelty in the way of 
tyres. In the matter of detail, however, the 
interest of the moment centres on the non- 
slipping tread. More than one arrangement based 





on the inclusion of metal in the rubber is now 
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undergoing severe tests; and. if what we. hear is 
quite trustworthy, it would seem that the Dunlop 
Company have really solved the problem of how 
to avoid side-slip on greasy surfaces. These im- 
provements, however, seem to bring the manufac- 
turer—or, rather, the user—within the pale of the 
law, which enacts that no tyre used on the high- 
way shall have other than a plane surface—that 
it must not have any rigid projections. It is 
claimed for the studs introduced by the Con- 
tinental Company, of Hanover, that they can be 
replaced when worn, which certainly implies a pro- 
— Of course, the law of 1896 is frequently 
being broken in regard to details other than speed ; 
but it is quite enough for the ordinary constable to 
do to keep his attention on the rate of progress ; 
he cannot, in fairness, be expected to show an 
expert knowledge of various matters of detail, even 
if an opportunity of putting his knowledge to the 
test was easily obtainable. 
With regard to the important matter of retail 
wice, speculation is, of course, rife as to what will 
mene next year with the falling in of the Dunlop 
monopoly. With regard to the price of raw 
rubber, it must be noted that the era of low prices 
which was confidently predicted some six months 
ago from an authoritative American source has not 
been realised. There have been fluctuations, it is 
true, but the net result is a rise rather than a fall, 
and we quite expect to see prices fully maintained, 
if, indeed, a substantial rise does not take place. 
The vexatious dispute in the Acre territory has 
caused a diminution in the supply of Para rubber, 
and this coupled with other factors, which we are 
not called upon to discuss here, have operated 
against the expected fall in prices. We touch on 
this matter because there are not wanting those who 
think that the price of manufactured rubber is 
being artificially maintained, and that buyers 
thereof are not being fairly treated. So far only a 
few of our rubber firms are at all interested in the 
motor-tyre business, and it is to be hoped that 
more will participate therein. The recent remarks 
of the chairman of the New Grappler Tyre Com- 
pany as to the great increase in the motor-tyre 
business in the last few months are certainly indi- 
cative of the spirit of the time. Certainly the 
rubber trade is in sad need of new accession of 
business to make up for the depression in the 
waterproof trade, the macintosh of a decade back 
having been now so largely replaced in popular 
favour by the so-called rain-proof coat. To con- 
clude with the topic on which we commenced, we 
look forward with complete confidence to another 
victory of the British-made tyre in the forthcoming 
race ; such an event will gratify the sporting spirit 
of the motorist, but it will also do more: it will 
eae beyond doubt the fact that in this important 
sranch of the rubber trade we can hold our own 
with the Continent. 








ESCAPE FROM FIRE IN FACTORIES. 

Tue Factory Act of 1901 was presumably de- 
signed to codify and amend the entire law: relating 
to factories and workshops. Among the sections 
of the older Acts which were repealed and re- 
enacted in a modified form, those relating to the 
provision of means for escape in case of fire are by 
no means the least important. 

The occurrence of « big fire in the City or else- 
where is generally followed by an outcry against 
the local authorities for having neglected to exer- 
cise the powers conferred upon them by statute 
with regard to the provision of adequate means 
of escape from factories and warehouses. Those 
who are so ready to pass judgment seem to require 
some enlightenment as to the extent of the jurisdic- 
tion of the local authority in this respect. It isa 
simple matter for the Couuty Council to direct the 
occupier of a factory which stands apart to take 
the necessary precautions, and, if necessary, make 
structural alterations for the greater safety of the 
workpeople ;-but the problem becomes difficult 
in the case of a huge building owned, possibly, by 
a single owner, but which contains within its four 
walls a number of floors in. the occupation of dif- 
ferent tenants, who carry on independent manu- 
facturing processes. 

The Factory Act of 1901 contains (in Section 14) 
elaborate provisions which enact that it shall be 
the duty of the district council of every district 
from time to time to ascertain whether the factories 


with means of escape. In the case of any factory 
or workshop which is not so provided, the district 
council must serve on the owner of the factory or 
workshop a notice in writing specifying the measures 
necessary for providing the proper means of escape. 
To disregard such a notice involves liability to pay 
penalties. 

In the case of a ‘‘ tenement factory,” the whole 
tenement factory is regarded as one factory, and 
the duties above alluded to are transferred from 
the occupier of each tenement to the owner of the 
whole building. 

In carrying out an order of the district council 
with reference to any part of a tenement factory, 
the owner may therefore find it necessary to enter 
upon part of the building in the occupation of one 
tenant in order to provide suitable means of escape 
from another. What are the rights and liabilities 
in such a case? In Mr. Evans Austin’s ‘‘ Law of 
Factories and Workshops,” page 33, the case of the 
London County Council v. Lewis (17 T.L.R., 504) is 
quoted as an authority for the following interpre- 
tation of Sub-section 2 :—‘‘ The powers of a council 
are limited to the enforcing of such measures only 
as are necessary to provide means of escape in case 
of fire in a particular factory or workshop, and do 
not extend to requiring the ‘owner’ of a building 
to provide such means of escape as will encroach 
upon and constitute a trespass on the property of 
a third party. Such requirements cannot be en- 
forced as to the whole of a building if, under the 
Act, the whole of such building is not a factory or 
workshop.” 

The rights of an owner to interfere with occu- 
piers of separate factories in a building which does 
not come within the definition of a tenement factory 
have been recently discussed. 

The case of Toller v. Spiers and Pond, Limited, 
which was heard by Mr. Justice Buckley on 
December 16, 1902, raised the~ question whether 
the owner of a building in which there are two 
independent factories in the occupation of two 
different persons, is entitled to compel one of such 
persons to allow him to enter upon his factory for 
the purpose of providing means of escape from fire 
from the factory in the occupation of the other 
tenant. It appeared that the defendants in the 
case under notice were tenants of the basement 
and first four floors of the City Mills building in 
Upper Thames-street. This portion of the build- 
ing (with the exception of the second floor) 
formed one factory within the meaning of the 
Act of 1901. This portion of the building may 
be referred to as ‘‘ Factory A.” The remainder of 
the building (‘‘ Factory B”)—e.q., the fifth, sixth, 
and seventh storeys—were occupied by a firm of 
packing-case makers. The London County Council 
served certain notices upon the plaintiff for work 
to be done in respect of the building to provide 
better means of escape in case of fire for the per- 
sonsemployed in the two factories. The material 
facts as to the notice were as follow :—The only 
staircases in the building were at the extreme 
northern end. If a fire were to break out in the 
centre of the building, the southern end might be 
cut off from the northern end. In these circum- 
stances the Council were advised that it was neces- 
sary to have an alternative means of escape by a 
staircase at the southern. end ; and as the second 
floor was not a ‘‘ factory” within the Acts, there 
was no power to interfere with the occupier of that 
floor, so asto compel him to allow a stairway to 
be driven up through it. It was contended on the 
part of the plaintiff that, inasmuch as the building 
was a ‘‘ tenement factory,” he had power to enter 
upon his tenants’ premises for the purpose of execut- 
ing the work. Section 14 (2) of the Factory Act, 
1901, after authorising the District Council of every 
district to serve notices upon the owners of a factory 
to take the necessary steps to prevent fire, autho- 
rises the owner, notwithstanding any agreement 
with the occupier, to take such steps as are neces- 
sary for complying with the requirements of the 
Act. Sub-section 7 provides that for the pur- 
poses of the section the whole of a tenement factory 
or workshop shall be deemed to be one factory or 
workshop, and the owner shall be substituted for 
the occupier. A tenement factory is defined for the 
purposes of the Act to be ‘‘a factory where me- 
chanical power is supplied to different parts of the 
same building occupied by different persons for the 
purpose of any manufacturing process or handicraft, 
in such a manner that those constitute in law 


separate factories ; and for the purpose of the pro- 


tories all buiidings situate within the same close or 
curtilage are to be treated as one.” 

Mr. Justice Buckley, in the course of his judg- 
ment, found that the premises in question were not 
a ‘“‘tenement factory” within the meaning of the 
foregoing definition. It may be thought at first 
sight that this is a narrow interpretation of the 
section, but a little examination will show that this 
isnotso. The words are not ‘‘user” but ‘‘supply ” 
of mechanical power to different parts of the same 
building—a supply, for instance, by the occupier of 
the one factory to the occupier of the other, or a 
supply by both from some external source by a 
third person, including, and perhaps meaning, 
the person of whom the tenement is held. Having 
found that there were, in fact, two indepen- 
dent factories on the premises in question, his 
Lordship declined to allow the owner to insist upon 
entering one factory for the purpose of ensuring 
that the other factory should be provided with 
proper means of escape in case of fire. He said :— 
**The effect of Section 14 (2) is, in my judgment, 
that the owner of the factory which is in danger 
can be required to carry out works for the pro- 
tection of the factory which is in danger, and that 
the owner of that factory has power to execute 
works so reasonably required, ‘notwithstanding 
any agreement with the occupier’ of that fac- 
tory. The statute gives him, as against his 
tenant, the right to enter and do works required in 
respect of the property included in the demise, but 
it gives him no other rights. Whether the works 
are ‘ reasonably required or not is to be determined 
in manner directed by the statute.’” In another 
part of his judgment, the learned Judge pointed 
out how restricted the powers of an owner really 
are in cases where there are several factories 
within the same curtilage. Assuming the existence 
of two such independent factories, which may, 
for the sake of convenience, be called ‘‘ A” and 
‘*B,” the results of his reasoning are as follow :— 
(1) If ‘‘ A” is not a factory atall, but ‘‘ B,” a factory 
above, is in danger of fire, the owner has no power to 
enter upon ‘‘A’s” premises for the purpose of execu- 
ting the necessary works ; (2) if ‘‘A” is a factory 
effectually provided, and ‘‘B” is not so provided, the 
owner of both has no power to enter upon ‘‘A’s” 
premises ; (3) suppose both factories are unsafe, 
the owner of both has no right, as against the 
occupier of one of them—e.g., factory ‘‘A”—to enter 
and execute works for the protection of factory ‘‘B” 
by reason of the fact that works are also required 
for the protection of factory ‘‘A” ; (4) even assuming 
that protection works are essential in both factories, 
the owner has no right to enter upon one to erect 
ladders, &c., which will afford a means of escape 
from both factories. 

The short effect of this decision is that if there 
are a number of industries carried on in one 
building, which do not derive their power from a 
common source, the proprietor of each industry 
must be .treated by the district council as the 
owner of a separate factory. When served with 
notice to provide means of escape from fire, he 
must treat for facilities as best he may with those 
occupying floors below him. But it has been 
decided that the local authority has no power. to 
order the owner of a factory to commit a trespass. 
In the event, therefore, of the owner of adjoining 
property refusing to grant the necessary facilities, 
the owner has no power to carry out the mandates 
of the council. 

The effect of the above observations would seem 
to be that the local authorities have practically no 
power to insure that many large buildings in 
London and elsewhere shall be provided with 
adequate means of escape in case of fire. An oppor- 
tunity of escaping this impasse was afforded when 
the Factory Act of 1901 was passing through Parlia- 
ment; and the Legislature upon that occasion 
declined to give the necessary powers to the local 
authorities. These being the facts, newspaper 
critics should suspend judgment before they blame 
the much-abused borough and district councils for 
lack of precautions which they are unable to en- 
force. 








THE LATE FRANCIS C. MARSHALL. 


Many of our readers will share our regret on 
learning of the death of Mr. Francis Carr Marshall, 
for long at the head of the famous shipbuilding 
and engineering firm of Messrs. Hawthorn, Leslie, 
and Co., Newcastle-on-Tyne. For many years Mr. 
Marshall was in indifferent health, and had prac- 
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tically given u rticipation in engineering work. 
He died at is paren wm Akenside Lodge, New- 
castle, on Tuesday, the 24th inst., at the age of 
seventy-one years. His ancestors were mechanics, 
having been for many generations engaged in 
smith work, &c., at West Thirston, near Felton, 
while his father was associated with engine works 
at Bedlington, where the subject of this memoir 
was born in 1831. When he wasseven years of age 
his father removed to Newcastle, and the son was 
educated at the Wesleyan school there, and at 
fourteen years entered the works of R. and W. 
Hawthorn, the well-known locomotive engineers of 
that time, as an apprentice fitter. 

Having well utilised his spare time in technical 
study, young Marshall was well fitted for the pro- 
motion which came at nineteen years of age, through 
the instrumentality of an uncle, who appointed 
him to the drawing-office. Later he became chief 
draughtsman for the firm of Thomson and Wood, 
Spring Garden Engine Works, and in the early 
sixties was appointed manager of Palmer’s engine 
works department at Jarrow, which then employed 
750 men, and was engaged in the construction of 
the first of the Tyne marine machinery. For ten 
years he continued in Palmer’s works, during the 
period of great progress in Atlantic and other steam- 
ships, and in 1870 in partnership with Mr. (now 
Sir) Benjamin C. Browne, and others, he purchased 
the Hawthorn works at Forth-Bank, and later added 
the St. Peter’s Shipbuilding Yard, formerly owned 
by Messrs. T. and W. Smith. The firm subse- 
quently amalgamated with Andrew Leslie and Co., 
of Hebburn, and in 1886 the complete concern was 
formed into a limited liability company under the 
style of ‘‘R. and W. Hawthorn, Leslie, and Co., 
Limited.” Mr. Marshall took a very large part in 
the technical management of the establishment, 
especially in the earlier years of his work, and to 
his progressive tendency is attributable the marked 
success of the company. 

It is scarcely necessary here to review the work 
done, but special reference ought to be made to 
the early application of forced draught in marine 
boilers. Mr. Marshall was one of the first and 
most strenuous advocates of this system, and the 
success of his earlier ships fitted with this system 
—beginning with Chinese cruisers engined in 
1879-80—created considerable interest, and largely 
influenced the policy of the Admiralty, under 
the régime of Mr. Sennett, in gradually reducing 
the weight of machinery. Mr. Marshall did much 
also for the application of light engines of the tor- 
pedo-boattypeto high-speed cruisers ; and the French 
cruiser Condor, one of the first engined by his firm 
on this principle, was especially remarkable in this 
respect. He was amongst the first to apply treble 
screws; one of the vessels built by him for the 
Italian Navy—the Tripoli—so fitted was fully de- 
scribed in the paper he read before the Institution 
of Naval Architects at Newcastle in 1887. The 
efficiency, which was very satisfactory, was, in his 
view, largely dependent upon the disposition of the 
screw propellers. Mr. Marshall was also the in- 
ventor of a well-known and efficient type of valve 
gear, his attention having been attracted to the 
subject largely owing to the difficulties connected 
with working the piston valves in their earlier 
application to marine engines. One or two of 
the historical ships engined may be mentioned 
as indicative of the type of work carried out :— 
The Chilian cruiser Esmeralda, the Austrian 
cruisers Panther and Leopard, the Italian battle- 
ship Sardegna, the Chinese cruisers Yang Wei 
and Chow Yang, and the Japanese cruisers 
Naniwa Kan, Takachiho Kan, and Tatsuta. Alto- 
gether his courage and originality have largely 
influenced the progress of marine engineering. He 
did a large amount of work for foreign navies, and 
established a branch in Italy under the title of 
Hawthorn, Guppy, and Co. 

He was closely identified with many of our tech- 
nical institutions, although he did not take a very 
large part in their public deliberations. He became 
a member of the Institution of Civil Engineers in 
1866. He joined the Institution of Mechanical 
Engineers in 1865, and was elected to the Council 
in 1882. He was elected a member of the Institu- 
tion of Naval Architects in 1882, and here also 
he served many years as a Member of Council. 
In 1881 he read a very comprehensive paper on 
“The Progress and Development of the Marine 
Engine,” before the Institution of Mechanical 
Engineers, and at the Newcastle meeting of the 
Naval Architects, in 1887, he read a supplemen- | 


tary paper on the same subject. He had been 
President of the North-East Coast Institution of 
Engineers and Shipbuilders, and contributed a 
paper, in collaboration with Mr. R. L. Weighton, 
on ‘‘ High-Speed Engines,” in which he gave many 
interesting results of the performance of several of 
his warship engines. In the discussions on papers his 
remarks were usually of a comprehensive character, 
and embodied results bearing, for instance, on 
evaporation, forced draught, and similar subjects, 
all highly appreciated. In 1895 he celebrated his 
jubilee as an engineer, and the workmen marked 
the occasion by presenting a testimonial to him. 

In 1854 he married Jane Alice Rowell, the 
daughter of a Newcastle merchant, anc of the family 
who survive the eldest son is one of the heads of 
the business established by his father, while one of 
the daughters is married to Sir William White, 
K.C.B., late Director of Naval construction, and 
another is the wife of Mr. John Tweedy, of the 
firm of Wigham, Richardson, and Co. 








NOTES. 
Tue Sr. Louis Exursrrion. 

Tue Board of Directors of the St. Louis Ex- 
hibition have recently decided that an Inter- 
national Congress of Arts ~and Sciences shall 
be held in connection with the Exhibition. The 
expenses of this Congress and the cost of publi- 
cation of the proceedings will be taken from the 
sum of 200,000 dols. (40,0001.), which has been set 
apart for such meetings. The President of this 
Congress is to be Professor S. Newcomb, of Wash- 
ington, the eminent astronomer ; and the Vice- 
Presidents, Professors "Hugo Muensterberg, of 
Harvard University, and A. W. Small, of the 
Chicago University. The Congress is to commence 
its sittings on September 19, 1904. Its object, it 
is stated, will be to bring harmony and inter-relation 
into the scattered scientific work of the day. 
Leading scientists of the whole world are to be 
invited to discuss theoretical and practical science ; 
to ‘follow the development of science during the 
last century, and to investigate the problems that 
are still open. A sum as honorarium and for 
travelling expenses will be offered to all men who 
contribute a paper or some of their works in answer 
to an invitation. The proceedings are to form 
an important contribution to scientific literature, 
and a permanent memorial of the Exhibition. 


LocaL AUTHORITIES AND Pusiic Works. 

The Surveyor and Municipal and County Engi- 
neer has issued a special number, in which is given 
a useful list of ‘‘ Works Projected by Local Autho- 
rities for 1903.” Ina preliminary note our contem- 
porary points out that for eight years in succession 
it has published a similar special issue ; and it is 
gratified to know that the list of works has grown 
steadily in bulk, and this year is larger than in any 
previous year. So far as municipal enterprise is 
confined to works that come legitimately within the 
scope of local bodies, such as drainage, street im- 
provement, road maintenance, &c., the satisfac- 
tion expressed by the organ of the municipali- 
ties will be shared by the general public. A glance 
at the list, however, reveals the fact that municipal 
ambition ranges far beyond these bounds. Rate- 
payers are by no means unanimous in their admira- 
tion for the way in which public funds have been 
utilised for enterprises with which those who con- 
trol them have small experience. The Surveyor 
recognises this fact, for it says that ‘‘ the activity 
and energy of municipal authorities will be exceed- 
ingly displeasing to those who make a bugbear of 
what they describe as ‘municipal trading.’” We 
are bound to admit that the position taken by our 
contemporary is, in some respects, a very fair one. 
‘*We are confident,” it says, ‘‘that a perusal of 
these pages will show that municipal activity is, 
in the great majority of cases, directed to supply- 
ing public wants which would not otherwise be 
effectually provided for, if at all.” Unfortunately, 
this moderate estimate of municipal activity has 
not always governed local authorities ; but in the 
list now under consideration we think we see evidence 
that the recent outcry against the undue extension of 
municipal activity has had a salutary effect, and that 
in the majority of cases, as our contemporary says, 
the works proposed are directed to supplying public 
wants. Possibly there may be more ‘‘ trading ” than 
appears on the surface, but if that be so, it is a gain 
that municipalities recognise the danger of carrying 





matters with so high a hand. The average tax- 


payer will also be grateful to the organ of the 
municipalities for the expression that it is ‘far 
from holding that no limits should be set. to muni- 
cipal enterprise.” 


Tue Hericuts oF THE HIMALAYAN Peaks, 


In our brief summary of a most interesting paper 
which Major S. G. Burrard, R.E., read before the 
British Association last autumn,* it was stated that 
our heights of the Himalayas were, in a certain sense, 
uncertain by 8000 ft. Major Burrard, who was not 
in England when our notice appeared, now very 
kindly informs us that the allusion to 8000 ft. was 
made only in reference to the following controversy. 
About 1870, Professors Fischer, of Stuttgart, and 
Hann, of Vienna, expressed the opinion that the 
lateral attractions of the continental masses would 












one 


considerably deflect the direction of gravity out of 
the vertical, that the oceanic waters would be 
attracted, that spirit levels would conform to the 
disfigured surface which the sea would assume if it 
flooded the land, and could not be trusted conse- 
quently, and that astronomical determinations and 
vertical angles might be in error by some minutes. 
The resulting state of affairs would be indicated by 
the subjoined diagram ; the apparent height of a 
mountain would be A B, and the real elevation, above 
the spheroid, AC, Fischer and Hann also believed 
that heights could be measured with the aid of 
pendulum observations. Such pendulum observa- 
tions often showed unexpected defects in the force 
of gravity. Captain Basevi, for instance, observed 
that a seconds’ pendulum lost 22 seconds in a day 
at Moré in the F same wone atan elevation estimated 
with the help of the level at 15,000 ft. This loss, 
Fischer and Hann thought, was due to the disregard 
of theinterval BC, and they calculated that a seconds 
pendulum would lose one second per day for every 
391 ft. distance reckoned from the surface of the 
spheroid. General Walker, on the other hand, 
maintained that the spheroid and the level sur- 
face practically coincided, and that the pendulum 
loss was due to deficiencies of matter, if not 
cavities underlying the Himalayas, and that the 
pendulum could hence notbe used for the determina- 
tion of heights. Subsequent research has upheld 
General Walker. Yet there are, of course, deflec- 
tions of the plumb-line and tilts of the level plane, 
greater indeed—as the work done by General 
Walker’s successors-and in Russia proves—than 
General Walker assumed, again, by -about 22 
seconds. At 100 miles from the foot of the 
Himalayas, Major Burrard points out in a 
paper published in the ‘“ Royal Engineers’ 
Journal” of February 2, the level plane is parallel 
to the horizontal plane; at 50 miles the level com- 
mences to tilt towards the mountains ; at 10 miles 
the tilt may amount to 25 seconds, on the foot-hills 
to 45 seconds; what it may in the heart of the 
mountains we do not know. These uncertainties 
affect both the level of the observing stations and of 
the peak under examination ; further, the vertical 
angles and the atmospheric refraction would intro- 
duce a third source of error. Yet the final error 
would hardly exceed 60 ft. But the whole question, 
Major Burrard adds, bristles with uncertainties 
and assumptions. 








Eastern Siperta.—An American company has ob- 
tained a concession for prospecting for gold and other 
minerals in Eastern Siberia. The concession comprises 
an area of 200 square miles, bordering on Behring Straits 
and the Arctic Ocean. 


* See ENGINEERING, October 31, 1902, page 564. 
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THE LATE WILLIAM HARRY STANGER. 


WE regret to record the death, after a long illness, 
of William Harry Stanger, who was one of the lead- 
ing authorities on Portland cement in this country, 
and whose work in this direction has had a consider- 
able influence on the manufacture and purity of this 
widely-used material. Mr. Stanger was only in his 
fifty-sixth year, having been born on September 24, 
1847, on the Veldt, in the now flourishing colony of 
Natal, then only recently added to the British domi- 
nions. His father, the Honourable William Stanger, 
M.D., F.G.S., one of the few survivors of the Niger 
Expedition of 1840, and a distinguished naturalist, 
was Surveyor-General of the district, participating as 
such in the legislative and executive functions of the 
Government. Among his colleagues were the late Sir 
Theophilus Shepstone, formerly Secretary for Native 
Affairs, the late Sir William Sargent, Treasurer of the 
Colony, and Bishop Colenso ; all well known in later 
years in connection with South African affairs. Dr. 
Stanger brought his young family with him to England 
in 1851, when he came on two years’ leave ; on his return 
to South Africa he only survived one year. 

The subject of our brief memoir received his early 
education at the Grammar School at Norwich, and com- 
pleted it at King’s College, London. He served his 
es aH as an engineer at the Hunslet Engine 
Works, Leeds, under Mr. Campbell; and after the expi- 
ration of his time, obtained employment in the Locomo- 
tive Department of the North-Eastern Railway, wherehe 
was engaged in the active work of running locomotives. 
His next appointment was as instructor of traction- 
engine-driving at Aldershot and Woolwich, where his 
training at Hunslet and on the North-Eastern Railway 
proved of real practical value. A few years later, he 
went to South America as locomotive superintendent 
of a railway in Northern Brazil, but had to relinquish 
this position within two years, owing to a severe 
attack of yellow fever, the effects of which influenced 
his health throughout his life, and were more or less 
the cause of his comparatively early death. 

On his return to this country, in 1873, he was ap- 
pointed, through the instrumentality of his father’s 
old friend, Sir William Sargent, to the staff of the 
Crown Agents for the Colonies as ‘‘engineering clerk ;” 
his duties consisting in advising the Crown Agents 
im engineering matters, and inspecting engineering 
work camnealiey A few years later, on account of 
the difficulties experienced in carrying out the 
ever-increasing inspection of work in conjunction 
with the clerical duties inherent in a Government 
department, he resigned his position as a member 
of the official staff, and commenced an independent 
professional career in Westminster. At the same 
time his valuable services were recognised by the 
Crown Agents, in his being _— inspecting 
engineer for the department. The now well-known 
Broadway Testing Works at Westminster were 


established by him in 1887, for the mechanical exami- | » 


nation of all constructional materials, and soon after 
the commencement of the work he recognised the im- 
portance of chemical as well as tensile tests, and then 
associated with himself Mr. Bertram Blount, F.C.S., 
whom he subsequently took into partnership in the 
chemical branch of his business. Since the commence- 
ment of this establishment Mr. Stanger has continued 
to act as Inspector of Engineering Work for the Crown 
Agents, and for the Director of Works and the Chief 
Engineer of the Works Loan Department of the Ad- 
miralty; and in these respective capacities he has 
tested cement for ponctionihe all the great works car- 
ried out for the naval defence of the Empire, as well 
as for iron works—structural and otherwise—-for Gib- 
raltar, Simon’s Bay, Hong Kong, &c. For the Cape 
Government he has also inspected cement, machine 
tools, cranes, travellers, &c. 

One of the most important services he rendered to 
engineers was in connection with investigations on the 
effect on Portland cement of the admixture with it of 
various foreign substances, especially Kentish rag- 
stone. These tests he carried out at the request of 
the London Chamber of Commerce in 1894-5. They 
were almost classical for their completeness ; and one 
of the results was to create a standard, which pro- 
vided that Portland cement should be defined as a 
mixture of two or more suitable materials, intimately 
and artificially mixed in the requisite proportions, and 
afterwards properly calvined and ground, with no 
extraneous matter, excepting an addition (not ex- 
ceeding 2 per cent.) of gypsum, to regulate the 
setting. The members of the Cement estlen of 
the Chamber of Commerce accepted this definition, 
and signed an agreement to the effect that none of 
their material should be exposed for sale as ‘‘ Portland 
cement,” unless it exactly conformed with the stan- 
dard ; and, further, that should any member be found 
to have contravened such agreement, his name should 
be published broadcast, and struck from the list of the 
Chamber of Commerce. There can be no doubt about 
the salutary effect of this result. The complete data 
of the extensive investigations made are embodied in 
a paper read before the London section of the Society 





of Chemical Industry in 1897, by Mr. Stanger and 
Mr. Blount. Two years ago, Mr. Stanger, again in 
collaboration with his partner, read a paper before 
the Institution of Civil Engineers, strongly advocating 
the rotatory process in cement manufacture ; princi- 
pally because it secured the advantage of mechanical 
and continuous handling of materials, was efficient in 
the application of powdered coal. for heating a kiln, 
and for the complete solution of the difficulties encoun- 
tered in preparing a refractory lining ; and, moreover, 
gave an artificially-matured cement, dispensing with 
the cumbersome aeration by turning over and storage. 
For this paper Mr. Stanger was awarded the Telford 
Premium of the Institution, of which he became an 
Associate in 1874 and a Member in 1890. He was 
elected a member of the Institution of Mechanical 
Engineers in 1875. He was also 4 Fellow of the 
Chemical Society, and a member of several other tech- 
nical institutions. He read several papers before the 
Chemical Society on the testing of cement. 

Mr. Stanger. was a man whom to know was to 
appreciate.- He was thoroughly straightforward and 
just. He was staunch to his employers, and, in deal- 
ing with contractors, exacting as to the spirit, al- 
though liberal with the wording, of specifications. 
With his extensive practical knowledge and varied 
experience, he was eminently capable of forming a 
sound judgment. He was an active worker, not only 
in his own department of engineering, but in connec- 
tion with the pro of the several institutions to 
which he belonged, although for thirteen years he had 
been ailing, more or less, owing to his illness in Brazil. 
His health being very unsatisfactory in the autumn of 
last year, he was advised by a specialist to take the 
baths at Helouan, near Cairo, where he arrived at the 
end of December ; but the doctors there advised him 
to winter in the South of France. But as he was not 
well enough to land at Marseilles, he came on to London, 
arriving on January 31, in a serious state of health. 
He never rallied, and died at his residence, 33, 
Ladbroke-grove, W., on February 13. His remains 
were interred at St. Mary’s, Willesden, on February 18, 
the funeral being attended by a large circle of pro- 
fessional and social friends. 








AMERICAN AND BRITISH FIRE- 
PROTECTION. 
To THE EpiTor oF ENGINEERING. 

Sir, —The porte which Mr. G. W. Parker, Chief 

Officer of the Manchester Fire Brigade, has brought back 
from the United States respecting the fire apparatus and 
arrangements for fire-protection in American cities, have 
attracted considerable attention in the British Press. 
Reading carefully through these reports, however, I am 
unable to find a single instance where the United States 
fire departments are ahead of this country. As one who has 
had_ for pore A years past exceptional ———— of 
studying methods of fire-protection, I feel entitled to 
defend our home industries, and for this pur to take 
up sn? specific points referred to by Chief - Officer 
arker. 
The self-propelled engine at Boston, U.S.A., he reports 
as capable of delivering 900 gallons per minute at high- 
pressure. I rather doubt this quantity, and, even if it is 
correct, it would be in United States gallons, six of which 
go to five British. From another source I learn this 
engine is tremendously heavy and very difficult to steer. 
Motor fire-engines have not been a success in America, 
and nothing in this way have been built over there to 
compare for efficiency and handiness with the Merry- 
weather pattern which you illustrated a short time ago. 
This firm has, I learn, sent several of these engines 
abroad, and has satisfactory reports of their working, 
and are now constructing similar engines for Pairname. 
Plymouth, Portsmouth, and other English fire brigades. 
As these British-made motors can all “‘ turn-out” in less 
than two minutes from an alarm, and carry men, hose, 
and all appliances, it is obvious America can claim no 
superiority in self-propellers. 

As to floating fire engines, those sent abroad by British 
firms to Mexico, Rio de Janeiro, Alexandria, Georgetown 
(British Guiana), Egypt, &c., will compare favourabl 
both as regards power and efficiency with anything built 
on the ‘other side.” One British-built boat, of 3000 
— per minute pumping capacity, crossed the Atlantic 
ast summer under its own steam. It was the second 
built in England for the Mexican Government, the orders 
being secured against American competition. 

Now, re fire alarms. America has nothing so as 
the May-Oatway. This is fixed in buildings, and, on a 
fire occurring, automatically rings up the nearest fire 
‘‘station,” and indicates the building endangered. Slow 
rises in temperature do not affect it, and it never gives 
false alarms. 

With respect to wages, I can only say that a good 
man can command a fair salary here ; and if it is not as 
large as in the States, it must be remembered that many 
necessaries are more costly over there than here. 

Mr. Parker’s report gives one the idea that the States 
are ahead of us in fire equipments; but this is not the 
ange opinion of experts, though it is a common error 

rn of much American boasting. Coming toactual facts, 
the fire loss in American towns is much greater than in 
British towns of the same size. Forinstance, Superinten- 
dent Gall, of re | (Lancashire) Fire Brigade, who has 
also just been to the States, reports that the cost of the 
fire brigade in a similar-sized American town just about 
balances the cost of his own brigade, plus the average 





annual fire loss! He reports the fire loss as being many 
tinies as much. ' 

. It is suggested in Mr. Parker’s report that American 
fire apparatus is not bought here because of its cost, 
This is ridiculous. No one here wants American appa- 
ratus. Our English makers know what is required, and 
—_ it, and in neutral markets abroad they beat America 
ollow. 

The water-tower recommended is rendered unnecessar 
here by the adoption of long-ladder fire-esca; whic 
serve the double purpose of saving life and of delivery of 
a jet froma height. This latter is done by a hose being 
carried up the escape. to a swivelling elbow jet, such as 
‘** Pett’s.” This arrangement weighs only a fraction of 
that of an American water-tower, can be run through 
narrow streets, and is far less costly. I believe the price 
of a water-tower is about 1000/. 

Pompier ladders, too, are recommended, as if we knew 
men 4 of them. Yet they are in use by a number of 
English brigades, and I find them illustrated in a Merry- 
weather catalogue of considerable age. They are not an 
American invention, being firat in Paris (France) in 
1826, They were introduced into the States in 1877. 
English fire-brigade officers, however, have neglected to 
inspect the working of these ladders, though constantly 
being made in English workshops; and they have even 
come back from trips abroad with glowing accounts and 
eulogies of their usefulness. 

Chemical engines are also by no means unknown here. 
At Salford Fire Station, right close to Manchester, I re- 
cently saw a double-cylinder chemical, which works with 

a and acid or with comp gas. This can work 
continuously for hours together, throwing a steady jet. 
Others are in use at Wallasey, Bristol, and other towns. 
All these are British made, and in several cases the 
orders were obtained after trials amr an American 
— brought over to capture English business. I 
believe the American is still trying to find a purchaser. 

In concluding, I should like to remark that it is a pity 
the English newspaper press should so persistently blow 
the American trumpet to the disadvantage of English 
manufacturers. These writers might, with advantage, 
make sure of their facts before rushing into print. 

Yours faithfully, 
London, January 26, 1903. Pro PatRIA 








THE BUILDING OF CRANKSHAFTS. 
To THE EprTor oF ENGINEERING. 

Sir,—On page 245 of your last issue there is a curious 
communicavion on the above subject by Mr. William A. 
Austin, in which he discusses the stress resulting from 
shrinking crank-webs on their shafts. The conclusion at 
which he arrives is open to question, if not altogether 
erroneous. 

He appears to overlook the fact that the shaft as well 
as the crank is made of elastic material, and that if the 
crank be stretched the shaft will be compressed in a ratio 
corresponding to the respective coefficients of elasticity. 

In the example quoted he makes the stress to be 
—_ = 60,000 lb. per square inch, and as this stress 
is circumferential, why does he divide by 2? 

If the coefficient of elasticity of the shaft be the same 
as that of the crank, owing to the compression of the 
shaft by the shrinkage of the crank, the stress will be 
halved ; but this does not appear to be his meaning, or, if 
it is, he does not say so. Also, if the outer diameter of the 
crank boss be twice that of the shaft, the stress in the 
outer layer will only be one-half of that in the layer next 
the shaft, provided the material were rigid; but as this 
is not so, it is probable that an allowance of 5}; for the 
shrinkage of a steel crank gives an ample margin of safety 
— if the inner layer be strained nearly to the elastic 
imit. 

It cannot be a difficult matter to determine by experi- 
ment what is. the best allowance for shrinkage, and I 
think most engineers will agree that it is a question that 
must be decided émpirically. 

The following allowances for shrinkage may not be the 
best possible; but as they have been u by me for 
many years with perfect success, I offer them for com- 
parison with Mr. Austin’s statements :—Wrought-iron 
cranks, yy in. per foot = y4z; cast iron, 7 in. per foot 
= r}s ; and y}5 in. per foot for shrinking liners into cast- 
iron cylinders; the latter, if truly machined, can be put 
together by heating the outer casing in an open bath of 
boiling water, with the temperature of the liner at 
50 deg. Fahr. ; 

For steel cranks, 33; is probably too much; but it 
appears to be perfectly safe for wrought-iron cranks on 
steel shafts. ; 

There have been cases in which the shaft or crankpin 
has broken off short at the face of the crank-web through 
the shaft or pin having been too severely nipped by the 
shrinkage of the crank; but such cases can be traced to 
defective construction, and it is easy to design the shaft 
or pin with the seat for the crank of such a form as will 
insure immunity from such risk. 

The statement contained in the concluding paragraph 
of Mr. Austin’s letter, referring to steel as being a more 
suitable material for crank-webs than wrought iron, 1s, 


to say the least, open to question. 
Yours ~~, 
_ February 24, 1903. J. WATSON. 








THE METRIC SYSTEM. 
To THE Epiton OF ENGINEERING. —— 
Sir,—It is almost humorous to read the editorial with 
the above heading in your last issue. The speech with 
with which you agree is the only statement reasonable 
and common-sense, the others are outside the pale ; but 
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is not such a commencement of what is apparently in- 
tended to be an informing article, calculated to upset the 
object the writer has in view? 

{ take it your esteemed paper is published with the 
object of imparting information, and forming sound 
— But why can this not be done without so much 

10s ? 

You state :— 

‘That the metric system was well adapted to the needs 
of highly-civilised peoples, &c. ;’ but why not state that 
the foot. und system was also well adapted, and that 
trade and manufacture flourished under it, but to a much 
greater extent ? 


You say :— 

‘No one had the hardihood to defend our weights and 
measures, or to assert,” &c. 

Do you mean to infer that the metric system is incap- 
able of improvement? Dear me! 

Your argument based on the cube of water 4 in. is of 
the usual type, No one infers that 64 cubic inches of 
water would not weigh an exact number of pounds if 
Mr. Thomas Parker’s system was followed. Your note 
about the 14 per cent. is also worthy of the metricians. 
Do we accept 1000 kilos. (a ton) of any material from the 
Continent as equivalent to a ton (English)? I havealways 
found the Continental sellers very careful to state that 
their price per ton is based on 1015 kilos. to the English 
ton. 


Do you not perceive that your arguments in the first 
column of 250 cut both ways: if the lady orders 
her dress by the piece, or the East-ender buys a tin, it 
does not matter to them what the measure is; therefore 
why change it ? 

I have never heard before that the system of notation 
helps the designer. It is quite amusing to consider that 
an architect builds a better building because the bricks 
he uses are 200 millimetres by 100 millimetres by 75 milli- 
metres. How funny! The man with the brains at Doul- 
tons or Mr. Walter Crane designs better because the paper 
he uses is 500 millimetres by 400 millimetres, and so on. 
Pc you must smile when you contemplate this point 
of view. 

To any one who is continually calculating and checking 
the fractional system has enormous advantages. It does 
not require a great mathematician to mentally take ,%ths 
of a total; but I have never yet seen the man who can 
tell what 56.25 per cent. of anything is without pencil 
and paper, and yet they are the same ratio. 

The argument at the top of the second column, page 250, 
about the jigs is true, pos can be used for or against any 
system ; therefore the metric system must not claim ex- 
clusive rights. 

You state no two shops produce screw-threads exactly 
alike. Why? Because of the wear of the screwing dies, 
not the use of the foot and inch. 

The arguments based on the electrical trade have little 
or no weight, because the history of that trade is so recent 
that we all know when and why the metric system was 
adopted for its standard ; yet even now we find the cum- 
bersomeness of the system. Even the most ardent 
metrical electrical engineers speak of units. 

I have tried before (see my previous letter in your 

paper) to point out the fallacy of the argument that trade 
is materially influenced by the notation used. A man 
buying a plough in Central Asia cares not a sou whether 
it weighs a pound or a kilogramme, If he has a local 
standard, he uses it ; but the probability is that he tries 
it, and, if it suits him, he ouhiats it. 
_ In conclusion, may I say that if we have a desire to 
improve our weights and measures, let us set about 
it in a methodical way. Let us ask ourselves, Where 
does our system fail? Where can it be improved? 
And, looking the matter in the face, let us decide 
what is the best method of altering, adapting, or 
replacing our present system with as little interference 
with our business, and as much gain in convenience, as 
possible. We must not consider the metric system 
as the only decimal system, but take a broad view of 
the matter and consider that other systems may have 
greater advantages. 

Apologising for trespassing on your space at such 
length. 

Yours, &c., 
Hueu F. Wricut. 
Faglescliffe Junction, February 24, 1903. 


[Our correspondent says he thinks we must smile when 
we contemplate his point of view—we do.—Eb. E.] 





To THE EpiTor oF ENGINEERING. 

Srr,—In reading your interesting article on the above 
subject one sentence in particular caught my attention— 
viz., that in which you say, ‘It is beyond all doubt that 
it is easier to design in millimetres than in inches.” 

It may be that this is the experience of some, but it is 
certainly not that of myself; and having been engaged for 
about tive years in designing and making working drawings 
in the millimetre system exclusively, f can speak with 
some authority on the subject. The trouble, Sir, arises 
from the fact that the unit 10 can only be divided into 
equal parts—once, and when it is desired to use a dimen- 
sion half-way between 0 and 5 or 5 and 10, one has to, so 
to speak, toss up in one’s mind whether to use 2 or 3 or 7 
or 8, since, of course, 24 or 74 are not admissible. 

I understand that in the best Continental practice the 
figures 2 and 8 only are usually used, but this is not prac- 
ticable in all cases, since, for example, in a series of screw 
taps the ations would be too irregular, and we get 2, 
4 (and 5), 6, 8, which entails a great multiplicity of 
gauges, drills, &c. 

Another aspect of the case which, perhaps, more closely 
affects the draughtman is that it is very difficult to get 
round numbers in the overall dimensions of a drawing, 
Since the two standard dimensions—say, 5 and 8—at once 





make an odd dimension—viz., 13; and this fact, besides 
making a drawing, tomy mind, appear impracticable, has 
the further disadvantage of preventing one from check- 
ing one’s- figures b: ing, since it is virtually impossible 
to draw so correctly as to be able to tell whether a dimen- 
sion should be, for instance, 134 or 135; whereas in the Eng- 
lish system it is at once apparent that it should be—say, 
54 and not 53%, since none of the component dimensions 
on a careful drawing would contain a figure with a yy 
in 1t. 

As regards the question of calculations, there does not 
appear to be much to choose between the two systems 
from an engineer’s point of view, since, although a cubic 
metre may be readily converted into so many litres, and 
a litre int> so many kilograms of distilled water, yet that 
does not help one much in calculating the weight of 
casting off a drawing. 

Hy. J. T. 





To THE Eprtor OF ENGINEERING. 

Srr,—I suppose that all are agreed as to the very t 
convenience of a decimal system, however they may Sitter 
on the question of the units to be adopted. Surely the 
common-sense British method would to retain our 
most important units—the foot and the pound—and to 
legalise the use of their decimal parts. This plan, it 
seems to me, would produce a minimum of disturbance. 

February 21, 1903. Via MEDIA. 

P.S.—If Parliament could bring itself to reduce the 
pound to .997136 its present value, we should have the 
exact ‘‘ metric” relation—, cubic foot (‘‘ pint”) of water 
weighs 1} lb. 








LOCOMOTIVES ON THE LONDON, 
BRIGHTON, AND SOUTH COAST RAILWAY. 
To THE EpiTor OF ENGINEERING. 

Srr,—On page 243 of your issue of the 20th inst., you 
give certain remarks concerning the locomotive stocks of 
various railways, and you make a remark about the 
Brighton Company that ‘‘ the London, Brighton, and 
South Coast Railway has even reduced the number of its 
engines, having breken up seven during the past six 
months.” In June, 1902, you state we had 542 engines, 
and in December, 1902, ok 535. 

This statement is incorrect. Our book stock of engines 
at June, 1902, was 535, and has never been any more than 
that number ; and if you again examine our half-yearly 
sp from which I presume you took the figures, you 
will see that they are shown as under :— 


Stock on June 30, 1902 =i EE ay 535 
Add built ie i) bes ff ss 7 
Deduct broken up _... es ee a 7 
Stock on December 31, 1992 a 535 


I call your attention to this as I know you are wishful, 
as far as possible, that your remarks should be absolutely 


correct, 
Yours ae 
R. J. BILuinton, 


Locomotive and Carriage Superintendent. 
Brighton, February 23, 1903. 








MIDLAND THREE-CYLINDER 
COMPOUNDS. 
To THE EDITOR OF ENGINEERING. 

Srr,—It is many years since I severed my connection 
with locomotive engineering, but I still have a leaning to 
my first professional love, and have followed its progress 
with keen interest. I would congratulate Mr. Johnson on 
his latest effort, and I am glad that at last railway engi- 
neers have adopted the advice tendered to them by out- 
siders to employ the arrangement of cylinders now almost 
universal in other steam-engine practice. Without wish- 
ing to deprive the gentleman whose name is attached to 
the three-cylinder system coupled to one crank of the 
credit due to him for designing the first main-line locomo- 
tive on this plan, still ‘‘ Honour to whom honour is due,” 
and I therefore send you the records of previous engines, 
and advocates of such engines—regretting the conservancy 
(to use a mild word) which has prevented so fine a machine 
as Mr. Johnson’s being built before. 

When a draughtsman at Messrs. Robert Stephen- 
son’s, through the kindness of Mr. Anthony Kitch- 
ing, I was allowed to examine the old drawings dating 
back to the establishment of the works in 1825. 
Amongst them I found a three-cylinder engine — 
to one axle. A patent was granted for this to Robert 
Stephenson in 1853. Needless to say this was before 
the day of compound engines. The next record is of 
a train engine made by Hunter and English in 1876-7, 
with one high and two low-pressure cylinders all of one 
size. This engine was referred to by the late Mr. Willans 
in the Proceedings of the Institution of Civil Engineers, 
vol. xevi,, page 82, and he believed that this type was the 
best for locomotive engines. It issimply astounding that 
the words of the best steam engineer the world has ever 
produced should have remained neglected for twelve 
years. Asa young man I was very much im with 
the discussion of Mr. hog sag oo paper on ‘‘ Compound 
Locomotives,” especially Mr. Willans’ remarks, referring 
to which I had the honour as a student to submit in a 

per on locomotive cylinders to the Institution of Civil 

ngineers such a three-cylinder design, together with a 
distributing valve for obtaining the maximum tractive 
effect when starting. The whole is illustrated in 
vol. evi. of the Proceedings, together with an outline of 
Robert Stephenson’s engine. 

I was | sear to see one of Mr. Johnson’s engines at 
Leeds ; for its appearance I have nothing but praise ; for 





its working, the driver’s word that he had never had a pilot 
on the main line with traffic, was testimonial enough. 
Yours faithfully, 
Joun H. BARKER, 
ite M. Inst. C.E., M. Inst. E.E, 
British Electrical Engineering Company, Limited, 
Loughborough, February 23, 1903, 








FOOD SUPPLY IN WAR TIME. 
To THE EDITOR OF ENGINEERING. 

Sir,—In view of the approaching public meeting in the 
Mansion House for the ventilation of this subject, the 
following remarks may be of interest :— 

There is a general consensus of opinion that, in the 
event of war breaking out with one or more of the more 
 eapicr foreign countries, the most serious condition to 

anticipated is, the partial stoppage of our food supply 
from over-sea, the consequent rise in cost of the neces- 
saries of life, combined with simultaneous reduction of 
the wage-earning power of the working classes. And the 
general tendency of opinion appears to be that we should 
insure against this  spaperoan by considerable increase in 
the Navy, or in the number of fast armed merchant 
vessels. 

There is, however, another way of securing the same 
result, which does not seem to have had consideration. 

It may be postulated that, in round numbers, 6 million 
quarters of wheat are home-grown per annum, and 24 
million imported, making a total of 30 million consumed 
by 42 millon inhabitants, and that the home granaries 
contain a stock of from 14 to 3 million quarters, accord- 
ing to the season, the stock being at its minimum about 
the month of May each year; which is, therefore, the 
critical period, no home-grown cereals being available 
for three months. 

Since the nation consumes 30 million quarters per 
annum, or 24 per month, it would be requisite, to secure 
a three-months’ supply, to have 74 million quarters avail- 
able; of which 14 would be in the granaries and 6 million 
to be provided. 

If we had 6 million quarters of grain always in stock 
(which might be made to last for four months, by the partial 
cessation of the brewing, distilling, and chemical de- 
mands), the critical period of the year, and it may be of 
the existence of the nation, might over with 
little cost, and comparatively small stress on the rer 
members of the community. Our present naval force 
need not be, for food protection, augmented. Existing 
warships would be at disposal for home defence or distant 
attack, and the number of non-productive men afloat and 
ashore not materially increased. 

Grain, such as wheat, barley, oats, and, with some 
greater difficulty, maize, can stored indefinitely in 
suitable bins or silos. The precautions necessary are such 
as will ensure that the germ, or vital part of the seed, is 
maintained alive. For this, two conditions are requisite 
—dryness and freedom from heat. The germination of 
wheat taken from the Egyptian tombs is a case in point. 
The removal of moisture can be carried out before 
storage by well-known mechanical means, and when thus 
desiccated, and not subjected to a higher temperature 
than 100 deg. Fahr., no further attention is required 
beyond protection from vermin. 

Assuming the maintenance of a grain stock io 
nation to be a prudent policy, the questions arise: What 
would it involve for storage, construction, and cost ? 

As to construction. It is obvious the proposed stores 
would be placed to suit the centres of population, 
proximity to discharging ports, railway, or canal facilities, 
and on cheap ground. And, since one installation of 
machinery and one staff of men could deal with stores 
of l gre magnitude, seeing they would take years to fill, 
an a most, months to empty, the units should not be 
small. 

Let us suppose 12 were adopted, each containing 
500,000 quarters. One such unit would, therefore, consist 
of a group of receptacles capable of containing 5,500,000 
cubic feet—say, seven cylinders 100 ft. in diameter by 
100 ft. high, with conical tops and bottoms, constructed 
of steel plate, one cylinder weighing, 6 oe gan 
600 tons, and costing (with fittin foundations, and 
accessories) 202. per ton. Seven of these, at 12,000/. each, 
or 84,000/., would represent the expenditure on one unit. 

The staff would consist of one officer and four men, at 
5007. per annum. Stores and coal would require 2000. 
Depreciation would be represented by 14 per cent. on 


such a structure, and interest at 3 per cent. The yearly 

expenditure for each unit would, therefore, . 
Interest and depreciation ... 3780 
RRA diis ioe age 500 
Stores and coal 200 
Rent of ground 50 


4530 

Say 5000/. per annum per unit, or 60,000/. for the 12. 

I have not the figures before me, but the annual ex- 
penses of one first-class battleship, apart from deprecia- 
tion, would probably exceed this, and its effect, in case of 
war, would be not even comparable to that of a certain three- 


months supply of food. 
One further point remains to be considered: the cost 
of the grain to the nation at large. And I would submit, 


with great deference, the following proposal. 

A war chest is necessary. Our neighbours kee 
100,000,0007. in the cellars of the Bank of France in gold. 
We keep a smaller, but considerable, sum in the Bank of 
England. Six million quarters of wheat may be taken as 
value for 9,000,0002. Let us, therefore, keep part of our 
war chest in the form of grain, which appreciates in time 
of trouble, notin bullion, which depreciates. Grain war- 
rants would take the place of bank notes to the necessary 
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extent. Purchase by the nation would be gradual, not to 
disarrange the markets of the world, and obviously con- 
siderable time would be involved in completing the in- 
stallation. On the other hand, ironclads are not built 


in a day, and, unfortunately, they seem to become prac- | 1 


tically obsolete in some three thousand days. 
Yours faithfully, 
A. fiasn, WILSON. 
Maryville, Malone, Belfast, February 21, 1903. 








GAS-STOVE DANGERS. 
To THe Eprtor oF ENGINEERING. 

Sir,—The point raised by your correspondent, ‘ Bar- 
relo,” is one of very considerable importance, and, un- 
fortunately, is very little understood by either iron- 
mongers or gas companies’ inspectors. The class of 
stoves referred to, known in the trade as ‘‘ condensers,” 
if they are to act at all, must be of very large size for 
their power, and the tendency of makers and dealers is to 
make them more powerful than they ought to be, and so 
rendering them as ‘‘condensers ” practically inert. At 
their best they can only condense a part of the sulphur 
compounds and the water formed in the process of com- 
bustion, the carbonic acid gas cannot be condensed, and 
it all escapes into the room. At the same time it must 
be remembered that this gas, as evolved from a flame, is 
perfectly sterile and inert; its only action is to dilute 
the air of the room, and reduce the proportion of oxygen 
which is necessary to health ; it, in fact, makes the atmo- 
sphere similar to that of the ‘‘Twopenny Tube,” with 
this difference, that the latter contains living and often 
disease germs from the lungs of passengers, rendering the 
atmosphere impure and not always safe to breathe. 

There is also with a flueless gas stove, especially of the 
atmospheric type, a risk of the formation of carbonic 
oxide, or, more correctly, carbon monoxide gas, which is 
invisible, inodourous, and strongly poisonous, and this is 
the real danger of flueless gas-stoves. With perfect com- 
bustion no carbon monoxide is formed, and in this case, 
unless the carbonic acid is formed in large quantities, the 
result is a close, “stuffy” feeling py ach er with a 
strong desire to open windows and doors for fresh air. 
When carbon monoxide is formed in any appreciable 
quantity, the occupant of the room becomes faint and 
helpless ; the result is not actual suffocation, but poison- 
ing, and death in a very short time; removal into the 
open air is usually not possible until it is too late, and the 
result is a report in the newspapers of another death 
caused by Seckes bath-heaters. 

It may be taken as a rule that if ordinary flat-flame 
lighting burners are used, these being in good condition 
and clean, a gas consumption not exceeding a maximum 
of 10 cubic feet per hour, is safe in a room without flue, 
measuring 10 ft. each way, and that the products of com- 
bustion are diluted to a safe extent by leakage round doors, 
window frames, and through plaster ceilings, the latter 
being far more efficient than is generally supposed ; but, cf 
course, the plaster ceiling must not be papered or painted. 

There are cases where the warmth is absolutely neces- 
sary and no flue is possible, and the figures given are the 
maximum under the conditions. Where the door can be 
left open about an inch the result is more satisfactory ; 
but it must be clearly understood that the use of any and 
every flueless gas or oil stove is to be avoided if possible ; 
that a gas-stove with ordinary illuminating flames 
should be chosen in preference to any other; and that a 
rapid bath-heater for gasor oil, whatever its construction, 
is a positive danger to life if used without an efficient 
flue, which can always be trusted, whatever the wind or 
conditions outside. This is a rule which admits of abso- 
lutely no exception. 

Yours truly, 


Warrington. Tuos. FiercHer, F.C.S. 








Tue Exxecrric Licut at BuEnos Ayres.—There are four 
electric light companies at Buenos Ayres. In November 
last year these companies had between them 6302 sub- 
scribers. 





Exruarpt Guns.—The Rheinische Metallwaaren und 
Maschinenfabrik (Ehrhardt), of Diisseldorf, recently sued 
Messrs. Krupp for infringement of an Ehrhardt patent 
for gun construction. The defendants replied by making 
a counter-charge, claiming the nullity of the patent in 
question, and the action brought by the Ehrhardt Com- 
pany was postponed, pending the decision of the Patent 
Office Court as to Messrs. Krupp’s claim. This Court has 
given its decision against Messrs. Krupp, with costs, and 
the case is now to be tried before the Imperial Courts. 
We understand the patent in question to cover the 
Ehrhardt method of guiding the gun in the cradle, in 
conjunction with their spring recoil-check and their 
spring recuperating action to run the gun out again 
after firing, as applied mainly to their field guns. 





Lreeps Force Company.—'he accounts of this com- 
pany for the year ending December 31, 1902, show that 
the profit realised during the past twelve months, includ- 
ing 20,6397. brought forward, was 116,973/., reduced by 
income tax and debenture interest to 106,2922. The 
directors recommend a dividend for the past year upon 
the ordinary share capital at the rate of 7 per cent. per 
annum, full provision being made for all fred charges, 
25,0007. being also carried to the reserve and 20,000/. ap- 
jlied to depreciation of land, buildings, patents, &c. The 
directors state that the output of 1902 was considerably 
less than in 1901, owing to depression in the engineering 
trades. The expenditure on capital account was kept 
during the past year within moderate limits, but a rather 
large outlay will have to be made on this account during 
1903 to bring the plant of the mill up to the efficiency 
attained by the other departments. 





MISCELLANEA. 


Tue twenty-first congress and exhibition of the Sanitary 
Institute will be held at Bradford, commencing July 7, 
903. 


The Railway Club is to pay a visit to the running sheds 
of the London and South-Western Railway at Nine Elms 
on Saturday, February 28, at 2.45 p.m. 


An important link in the Irish system of light railways 
is now under construction, Mr. T. I. Dixon having now 
started work on a new line 15 miles long, which will 
extend the West Donegal Railway to Ballyshannon. 


The principal of the Northampton Institute, London— 
Dr. R. Mullineux Walmsley—is being sent on a three 
months’ tour to the United States and Canada for the 
purpose of investigating the present = of technical 
education in those countries, and its rings upon indus- 
trial production in the subjects covered by the techno- 
lected work of the Institute, but more especially in the 
engineering industries. 


The Amsterdam Canal is again being deepened and ex- 
tended ; and when these new works have been completed, 
the expenditure since 1863, when the matter was taken 
in hand, willamount to close upon 3,500,000/. In the year 
1875 the aggregate burthen of vessels arriving at and leav- 
ing Amsterdam was about 1,500,000 tons; whilst the 
figures for 1900 had risen to some 7,000,000. tons ; and in 
red = period the average size of the vessels has been 

oubled. 


We understand from the hon. secretary of the Past 
University College, London, Engineering Students, Mr. 
Sy & Estler, of 25, Laurence Pountney-lane, E.C., 
that the seventh annual dinner takes place at the Criterion 
Restaurant on Thursday, March 12, at 7.30 p.m. It is 
hoped that many old students, whose addresses are not 
known to the secretary, and therefore have not received 
previous notification, will endeavour to be present at the 
annual dinner. Professor J. D. Cormack, will take the 
chair, and Dr. A. B. W. Kennedy, F.R.S., has also 

romised to be present. The annual meetings of the Past 

J.C.L. Students have always been very successful, and 
it is hoped that this notice will induce many to come who 
have Jost touch with their old fellow students. 


The Rothesay electric tramways are to be remodelled, 
the old plant removed, and replaced with more modern 
material. The work ‘will present some difficulty, owing 
to the inadequate appliances at Rothesay Pier for the 
handling of heavy weights. The line in its present state 
is about 24 miles long, extending from Rothesay to Port 
Bannatyne; but extensions are to be made towards 
Ettrick Bay and Kilchattan Bay. The gauge is 3 ft. 6 in., 
and the rails weigh 94 lb. per yard, and are laid in 60-ft. 
lengths. The work is being executed by Messrs. Dick, 
Kerr, and Co., who supply cars, permanent way, and 
station plant. The latter will include a 150-kilowatt 
compound-wound generator, driven direct by a Browett- 
Lindley engine, and a storage battery having a dis- 
charge capacity of 350 amperes for one hour. 


We have received a copy of a paper, by the Hon. G. L. 
Parsons, dealing with the steam turbine, which contains 
some interesting particulars of the turbine air compressors 
which have recently been introduced by Messrs. Parsons 
and Co., of Heaton. In one case a compressor of this 
type, supplying air at a pressure of 2 1b. per square inch, 
was driven by an electric motor. The amount of air 
supplied was 3500 cubic feet per minute, and the effi- 
ciency of the plant as measured by the ratio of air 
horse-power to electric horse-power was 61 per cent. 
With the Roots blower previously used the efficiency 
similarly measured was 41 per cent. In another case, a 
similar plant supplied to the Farnley Iron Works, near 
Leeds, delivered 11,300 cubic feet of free air per minute 
at 3lb. pressure. In this case the air turbine was driven by 
a steam turbine running at 5200 revolutions per minute, and 
the air horse-power was found tobe 61 per cent. of that theo- 
retically obtainable from the steam used. Hence Willans’ 
efficiency for the steam turbine would seem to be about 
78 per cent. Mr. Parsons states that a similar plant to 
compress 4000 cubic feet of air per minute to 80 Ib. 
— is now being built for the Geo. Gooch mine, 

ohannesburg. 


An important hydro-electric station is to be constructed 
on the Caffaro River, which rises in the Alps, forming 
the frontier between Italy and Tyrol, and discharges its 
waters into the Chiesa river. The complete installation 
is calculated for a total output of 15,000 horse-power 
measured at the turbine shafts, and. coniprises two sepa- 
rate power stations. The up-stream station, which will 
be built later on, will supply 5000 horse-power, whilst 
that to be erected now, and situate within the Italian 
township of Bageline, will furnish some 10,000 horse- 
power. In both central stations, which after erection 
will work in series, the three-phase current at 9000 volts 
and 42 cycles taken from the generator terminals will be 
transformed up to 40,000 volts. The current at 40,000 
volts will be transmitted to Brescia, some 40 kilometres 
distant, where it will be partly used for power and 
light distribution in the province of Brescia, and partly 
for operating large electro-chemical works. The down- 
stream station, which is now in course of construction, 
commands a water-power of 4000 litres per second, with a 
head of 254 meters, which corresponds to an effective tur- 
bine output of 10,160 horse-power. The upper-water chan- 
nel has a length of 4500 metres and passes three tunnels, one 
of which is 2300 metres long. In the down-stream central 
station five hydro-eléctric groups, of a capacity of 2500 
horse-power each, will be installed. Each group consists 
of a turbine, which is directly coupled to a three-phase 
generator, and makes 315 revolutions per minute, 


’ 





Besides these large ag there will also be two smaller 
turbines erected of 160 horse-power output each, and 
with a speed of 600 revolutions per minute, which 
will be used~to drive the exciters. e exciter suffices 
for four three-phase generators, so that the other exciter, 
as well as the fifth hydro-electric group, serve as a 
reserve. The three-phase generators are calculated to 
absorb 2500 horse-power, with a power factor of 0.75, 
and will have an output of 2340 kilowatts. The three- 
phase current generated by them has, as stated above, a 
voltage of 9000 and a frequency of 42 cycles. Five step- 
up transformers, each of 2340 kilowatts, will bring the 
pressure of the current up to 40,000 volts, which, after 
transmission of the current, will be, by an equal number of 
step-down transformers, transformed down to the work- 
ing pressure. The work is being executed by the 
Maschinenfabrik Oerlikon, of Oerlikon, near Zurich. 








Monte Vinr0.—Proposals have been made for an ex- 
tension of the harbour improvement works recently con- 
tracted for. It is now proposed to construct dry docks 
and to increase the depth of the port to 40 ft. 





Tue Junior INSTITUTION OF ENGINEERS.—On Feb- 
ruary 21, a party of about one hundred members of this 
Institution visited the East Greenwich works of the South 
Metropolitan Gas Company, through facilities extended 
by the chairman, Sir George Livesey. They were shown 
over by Mr. Joseph Tysoe, and Mr. W. G. Wernham 
exp their thanks for the arrangements made for 
their benefit. 

Tue Encine, Borer, AND E. L. Insurance Cox- 
PANY, LimiteD.—At the annual meeting, held on the 
19th inst., at the head office of the company in Man- 
chester, the chairman, Mr, Longridge, stated that the 
figures of the balance-sheet for 1902 would have been 
more satisfactory than they were if it had not been for 
the heavy claims at the latter part of the year, which 
made the total under this h ter than in any 
previous twelve months. It was difficult to assign any 
definite cause for this increase ; but, among engines, the 
aggregate of claims had been greatly swelled by two 
heavy breakdowns of engines which, within a very short 
poe. were to have been — in order to be replaced 

y something of a newer and more improved type, so 
that it might be contended that luck operated in favour 
of the owners and against the company. Among boilers, 
a noticeable feature had been the number of claims for 
damage to groups of boilers through the bad state of the 
feed-water ; such cases were, in a great measure, attribut- 
able to weather or atmospheric conditions; but it was 
also clear that with the higher pressures now in vogue, 
greater attention would have to be paid to the purification 
of feed-water, and, what was perhaps even more im- 
portant, more time would have to be allowed for cooling 
down and cleaning boilers. Many boilers by the best 
makers are seriously injured because, though working at 
from 150 lb. to 200 lb. pressure, they were trea as 
though only working at from 50 Ib. to 100 Ib. pressure. 
The increasing claims for breakdowns of electrical ma- 
chinery might be accounted for by the large increase 
in this class of insurances; but while it had been 
clearly demonstrated that breakdowns are much more 
numerous than manufacturers have been disposed to 
admit, it was satisfactory to record that the risk in 
all classes of insurance undertaken have been greatly 
minimised by the company’s system of periodical in- 
spection by a specially-trained staff. In fact, effi- 
ciency of inspection was the main cause of the com- 
pany’s success, and it was interesting to note that it 
was now nearly fifty years since the system followed by 
this company was first inaugurated. As applied to steam 
boilers, the success of the system had been phenomenal, 
and it had saved the boiler-owners of the country from 
the great inconvenience that would have resulted from 
the imposition of compulsory Governmental inspection. 
The Factory and Workshop Act of 1901 had now been in 
operation fora full twelve months, and, on the whole, 
it could not be said that the provisions of Section 11, 
which relate specially to steam boilers, had caused much 
trouble, except to those owners who have previously 
failed to appreciate the advantages of insurance coupled 
with inspection, and whose boilers are in many cases in a 
very unsatisfactory state for want of intelligent supervi- 
sion. It must not be supposed that the company approved 
of the form of report for boilers prescribed under this Act; 
it had evidently been drafted without due appreciation of 
the conditions under which land boilers are commonly 
worked, and it failed to safeguard the public as efficiently 
as it might have done, and as it was no doubt intended 
that it should do. The introduction of these reports had 
caused a good deal of extra trouble for the company, but 
boiler-owners might be thankful that, so far as eo 11 
of the Act was concerned, they had not been more seriously 
interfered with. There would, indeed, be no need for 
interference with regard to boilers, so oy, bee voluntary 
inspection is carried out as efficiently as it has been done 
by the regular boiler insurance companies in the past ; 
the danger lay in boiler insurance being treated as a mere 
accident risk, and in such small premiums being accepted 
as would not cover the cost of efficient inspections. A 
dividend at the rate of 3s. per share was declared for the 
half-year ending December 31, 1902, 5000/. was added to 
the reserve fund, the special reserve for current risks was 
increased by 1000/., and 2502. was written off furniture 
and instruments, in addition to the usual depreciation, 
leaving a balance of 31711. to be carried forward. Messrs. 
W. E. Barratt and Frank Hollins were re-elected direc- 
tors, and Messrs. P. and J. Kevan having also been re- 
elected as auditors, the proceedings terminated with the 
usual vote of thanks. 
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UNIVERSAL DRAUGHTING MACHINE. 




















THE universal draughting machine illustrated on this 
page is constructed by the Universal Draughting 
Machine Company, Cleveland, Ohio, and is sold in 
this country by tases, John Davis and Son, Limited, 
Derby, and 26, Victoria-street, Westminster. The 
construction is seen at a glance from the engravings. 
Two rules, or scales, are connected together at right 
angles, or at any other desired angle. They are 
coupled to a parallel motion, which is clamped to one 
corner of the drawing-board, and no matter how they 
are moved over the board, they maintain their align- 
ment—that is, they keep parallel to the sides of the 
board, or toany otherdetermined lines. These two scales, 
therefore, take the place of tee-square and set-square. 
The scales can be instantly changed, and lines can be 
drawn by their aid of the exact length desired without 
any preliminary marking. For inking a drawing, a 
straight-edge is used in place of a scale. 

The links of the parallel motion are sufficiently 
elastic to allow the scales to lie flat on the paper, and 
their joints are made adjustable to take up wear. 
Evidently the slightest shake would be fatal to accu- 
rate work. The boss to which the scales are clamped 
is divided into degrees round its edge, and the scale 
can be set to any reading. 








INDUSTRIAL NOTES. 

THE reports to the Labour Department of the Board 
of Trade indicate a slight improvement in the state of 
trade, for the trend of the chart line is towards a 
lower level as regards the unemployed. The returns 
now number 2958—namely, 1803 from employers, 1099 
from trade unions and workmen, and 56 from other 
sources. The shipbuilding and iron and steel indus- 
tries are in a worse condition than a year ago; but 
the pig-iron industry, most branches of the textile 
trades, boot and shoe makers, and the printing trades 
are better than a year ago. 

In the trade unions specially reported on there was 
an aggregate of 547,671 members ; of these, 27,685, or 
5.1 per cent., were unemployed, as compared with 
5.5 per cent. in the previous month, and 4.4 per cent. 
a year ago. The mean percentage in the same month 
during the last ten years was 5.2 per cent., so that 
trade is not quite so as was expected. 





_In the coalmining industry employment has con- 
tinued good, there being little change as compared 
with a year ago. At collieries employing 493,502 








persons, the pits worked on an average 5.22 days per 
week in the month, as compared with 5.26 days in 
the same month a year ago. But the number em- 
ployed was 1.2 per cent. greater than a year ago. 

Ironstone miners continue to be well employed. In 
the 119 mines and open works covered by the returns, 
15,720 workpeople were employed ; these worked on 
an average 5.55 days per week ; in the previous month 
about the same ; a year ago, 5.53 days. 





An improvement is reported in the pig-iron trade, 
which is better than a year ago. In Scotland 11 fur- 
naces that were closed So repairs have been relighted. 
The 114 ironmasters reported had 327 furnaces in 
blast, employing about 22,600 men—ten more fur- 
naces than in the previous month, and six more than a 
year ago. 

In the manufacture of iron and steel there has been 
a decrease in employment as compared with the pre- 
vious month and a yearago. At the 201 works covered 
by the returns, the number employed was 73,589 ; 
the volume of employment, taking into account the 
number employed and shifts worked, shows a de- 
crease of 2.8 per cent. as compared with the month pre- 
vious, and 5.5 per cent. in the same month a year ago. 

Employment in the tinplate industry has continued 
good. A total of 392 mills were at work—an increase 
of five over the previous month and of two over a 
year ago. The total estimated number of workpeople 
employed was about 19,600. 





Employment in the engineering trades was quiet in 
the month, and rather worse than a year ago. The 
proportion of unemployed union members was 5.6 per 
cent. ; in the previous month, 6.6 per cent. ; a year ago, 
5.2 per cent. 

Employment continued bad in the shipbuilding 
trades, and was much worse than it was a year ago. 
The proportion of unemployed union members was 
12.9 per cent. ; in the month previous, 14 per cent. ; 
a year ago, only 4.7 per cent. 

In the building trades employment was quiet, but 
there was little change as compared with the month 
previous. The proportions of unemployed have only 
slightly changed. 





Employment in the furnishing and woodworking 
trades has been slack generally; it was worse than 
in the month previous or than it was a year ago. 

In the printing and bookbinding trades employment 








has fallen off, but it is better than"it was a year ago. 
The proportions of unemployed were 4.6 per cent. ; 
previous month, 3.7 per cent.; a year ago, 5.4 per 
cent. Inthe paper trades the conditions are practi- 
cally perch ho op The proportion of unemployed 
was only 2.1 per cent. 

Employment in the glass trades continues bad on 
the whole ; there has been no material change as com- 
pared with the previous month, but it is worse than it 
was a year ago. In the pottery trades it is bad gene- 
rally ; in the brick and tile trades it is dull. 


In the spinning branch of the cotton industry em- 
ployment continues good; there is little change as 
compared with a year ago. In the weaving branches 
the operatives are fairly employed—better than in the 
previous month or a year ago. In mills and factories 
employing about 93,000 females, 92 per cent. in 
spinning mills were in full employment, as compared 
with 94 per cent. in the previous month and 93 per 
cent. a year ago. In weaving factories 85 per cent. 
were in full employment ; in the previous month, 78 per 
cent. ; a year ago, 75 per cent. 

In the woollen trades employment continues good, 
and is better than it was a year ago. In the worsted 
trades it is good on the whole. In factories employing 
about 30,000 females, 93 per cent. were in full employ- 
ment, compared with 90 per cent. in the previous 
month, and 57 per cent. a year ago. In the hosiery 
trades there has been a decline in the Nottingham 
district. The flax trade is fairly good, and the jute 
trade is good. 

In the boot and shoe trades employment is better ; 
but it is still dull. Out of 57,000 operatives, 69 per 
cent. were employed by firms working full time, and 
1.4 per cent. more was employed. In the other leather 
trades employment is slack—much more so than it was 
a year ago. The proportions of unemployed union 
members were 6.2 per cent. ; previous month, 6.5 per 
cent. ; and a year ago, 3.8 per cent. 4 

Employment at the docks and wharves in London 
was on the average—13,079, or over 1600 fewer than in 
the month previous, and nearly 2200 fewer than a year 
90. The average for the last five years was 16,254. 
The decrease is significant. : 





Only 17 new disputes were registered in the month, 
involving 2332 persons, of whom 1916 were directly 
and 416 indirectly affecte’. But other disputes were 
in progress, the total number affected thereby being 
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14,921, as compared with 15,830 in the previous month, 
and 26,045 a year ago. The total number of disputes 
in the last month of om year was 15; number of persons 
affected, 3928 ; in January, 1902, there were 33 disputes, 
involving 23,558 workpeople. The aggregate loss of 
time last month was equal to 268,000 working days ; 
in the previous month 309,000 days, and a year ago 
128,000 days. During the month 25 disputes, affecting 
4843 persons, were settled. Of these, six, affecting 


iron trade in which there is the greatest activity are 
in the best qualities of rolled iron—bars, plates, fine 
strip and stamping sheets ; in these the standard rates 
are fairly well maintained. Common unmarked bars 
are not much in demand, and prices are low. There 
has been a little better demand for merchant iron, 
heavy hardwares, steel plates, girders, angles, and 





galvanised corrugated sheets for South Africa. For 
these quotations remain about the same; the difficulty 


285 persons, were in favour of the workpeople ; 13, | of obtaining concessions tends to discourage s cula- 
involving 2118 persons, in favour of the employers ;| tive buyers from giving orders for forward delivery. 


while six, involving 2440 persons, were compromised 
by the parties concerned. 

The changes in the rates of wages reported affected 
about 23,400 workpeople ; of these, 16,300 received ad- 
vances, and 7100 suffered decreases. The net result 
was a decrease averaging 14d. weekly per head of all 
affected. The changes in the previous month affected 
20,400 workpeople, the net result being an increase 
averaging 44d. weekly per head. In the same month 
a year ago 156,700 persons were affected, the net result 
being an average decrease of 53d. weekly per head. 
The principal advances were to the coalminers in the 
Bristol and Radstock districts—5900 ; ironstone miners 
in Cleveland, 6800 ; and 1500 quarrymen in Weardale. 
The chief decreases were in the wages of metal and 
tube workers in Birmingham, and 800 shipbuilders in 
the Humber district. Most of the changes were 
effected without any stoppage of work. 





The Amalgamated Engineers’ Monthly Journal states 
that the total membership was 93,155—a decrease of 
73 ascompared with the total on January 1, 1903. But 
thereis usuallysomeexclusions temporarily forarrears at 
this season of the year. There were on donation benefit | 
4155, showing the substantial decrease of 1214 in the | 
month. There were on the sick list 2735—an increase 
of 360; and on superannuation 4275—an increase of 
39; total on the funds, 11,165. The total reserve 
balances in hand amounted to 546,686/. lls. 4d. ;| 
the average amount of arrears due had decreased 
from 6s. 6}d. to 5s. 73?d.; for the time of year 
this is a good sign. It is evident that the recent 
American tour has led to an increased interest in the 
United States on the part of British artisans, for many 
inquiries have been addressed to the secretary of the 
union by members asking for information as to con- 
ditions of employment. Such information is given. 
Agreements or contracts entered into on this side of 
the Atlantic are illegal. But it is said that ‘‘ there is 
ample room in America for all who care to go there, | 
provided they pay their own fares.” Trade, it is said, 
is pretty brisk all over the States, and men are in de- 
mand in nearly all centres of engineering industry. 
Mr. Barnes begins some reminiscences of his American 
tour in the current number. 

The Amalgamated Society of Engineers has lost by 
death its president, Mr. A. Sellicks. He had long 





been in bad health, but the members and his colleagues 
kept his services to the last. Even in this month’s | 
report he put in three attendances at the council. He_ 
was followed to his last resting-place by a large | 
number of friends and colleagues on Saturday last. | 
He rests in the Norwood Cemetery, where William 
Allan, the first secretary, is interred. 





The report of the Boilermakers and Iron Ship- 
builders states that the returns sent in ‘‘ are none too 
hopeful of any immediate change for the better in the 
state of trade.” Yet there are indications of improve- 
ment. The total number on the funds was 9032; last 
month, 9283. The total number of unemployed on the 
funds, under three heads, was 5878; in the month 
previous, 6363 ; the reduction, however, was mainly 
due to the reopening of works and shops where the 
members were temporarily suspended. The number 
on sick benefit was 2279; in the month previous, 
2146 ; on superannuation benefit, 875—increase of one. 
“* Notices of reductions in wages come thick upon us,” 
the report says ; but it adds, ‘‘ we trust to see many 
of the proposed reductions arranged to the satisfaction 
of both sides.” Reference is made to the deplorable 
dispute on the North-East Coast, and hopes are ex- 
pressed that the matters will be settled without the 
threatened lock-out. The cost of benefits in the 
month amounted to 16,673/. 5s. 8d., but it covers five 
weeks. Yet it is the heaviest item ever disbursed in 
the history of the union. In the special audits of 
branch accounts a very large proportion come out 
with the report, ‘‘ very good,” then ‘‘ good,” and 
‘‘moderate ;” only four branches are described as 
bad. This may not mean defalcations, but only 
that the system of accounts were bad. It is not to 
be wondered at that a few are in this dilemma when 
it is remembered that many of the officers never learned 
anything about book-keeping or accounts. In two 
cases defalcations or misappropriation of funds are 
noted; in both cases the official has to repay the 
amounts, instead of being criminally prosecuted. This 
method gives the men one more chance in life. 








In the Wolverhampton district the sections in the 


There has been a steady demand for steel billets, 
plates, and sheets at late rates. Pig iron has slightly 
advanced for forge qualities. In the engineering and 
allied industries employment is fairly good generally ; 
quiet with electrical engineers and brassworkers ; bad 
with ironfounders ; good with motor and cycle makers. 
The malleable iron trade at Walsall is quiet. Bridge 
and girder constructors continue to be fairly busy. 
In the hardware industries trade is reported to be 
rather unsatisfactory, but with signs of improvement. 
Employment is fairly good for articles manufactured 
for the Australian and African markets, such as 
iron buildings, water tanks, roofing, fencing, and gal- 
vanised goods. In the chain, anchor, vice, edge tools, 
and with the ironplate trades employment is slack ; in 
the lighter trades it is quiet. The proportions of trade 
union members in the engineering industries returned 
as unemployed were in the month 2 per cent.; in the 
previous month, 3.1 per cent. ; in the same month a year 
ago, 2.1 per cent. These figures cover the wider dis- 
tricts, and show that, in the Midlands at any rate, the 
state of trade is not by any means bad in the engineer- 
ing and allied industries. Only on the South Coast 
is the proportion so low; but in the latter districts 
the extent of the industry is not great compared with 
the Midlands. 





In the Birmingham district there is little change in 
the condition of the iron trades. New business is 
limited, and orders are very cautiously distributed. 
It is said that the continued dearness of fuel keeps 
up the price of crude iron. Marked bars have been 
in fair demand at full quoted rates, but in unmarked 
qualities competition is keen and prices low—barely, 
it is said, remunerative. Galvanisers have been fairly 
busy, but for gas-strip there has only been a limited 
inquiry. The steel trade continues fairly busy, but 
there has been no change in prices. In the engineering 
and allied trades — engineers, toolmakers, pattern- 
makers, ironfounders, brassfounders and workers—em- 
ployment is reported to be moderate ; in the railway 
wagon shops, and with gunmakers, it is fairly good ; 
with electrical engineers, and motor and cycle-makers, 
itis good. At Coventry and Redditch cycle and motor- 
makers are busy. In the other iron, steel, and metal- 
using industries trade generally is reported to be quiet. 
In the brassworking trades, generally, it is fair. 





The position of the engineering trades in Lancashire 
has improved, and the prospects are brighter. The 
improvement noted of late has been maintained in 
most sections, and the tendency would seem to be 
still in that direction. In the branches which of 
late had complained of slackness as regards new work 
coming forward, and which were inadequately engaged 
on work in hand, there has been an accession of new 
orders, and the prospects are more satisfactory gene- 
rally. Indeed, it is now exceptional where engineering 
establishments are not fairly employed, and most of 
the leading firms are well supplied with work for some 
time pean} There is, however, not any great pres- 
sure except with locomotive builders, in electrical 
sections, and in various descriptions of railway rolling- 
stock. Boiler-makers‘are better employed ; machine 
tool-makers are fairly well engaged; heavy engine 
builders, both in gas and steam, are mostly busy ; but 
light engine sections are still quiet. In the textile- 
machine trades there is further improvement, but it 
is only slowly manifesting itself. The returns of trade 
union secretaries are still of a hazy description ; few 
return the state of trade as good ; ‘‘fair” to ‘‘moderate” 
are the terms mostly used ; but these from their pens are 
not discouraging. In the Manchester and Salford dis- 
tricts the engineering trades are better employed than 
they were a year ago. Engineers are moderately em- 

loyed ; ironfounders are slack; brass founders and 
finishersare busy. In the Oldham, Bolton, and Black- 
burn districts trade is better than it was a year ago; 
but in the engine shops and textile-machine shops 
trade is still bad in Oldham. At Barrow and Lan- 
caster trade is better; at Liverpool and Birkenhead 
there has been improvement ; at Stockport and North- 
wich the engineering sections are still very quiet. 





The Denaby Main miners having decided to ‘ play 
on,” the Miners’ National Federation have, it is re- 
rted, decided to carry the case on appeal to the 
ouse of Lords. In doing this the Federation 
endorses the action of the miners as against the council 
of the Yorkshire Miners’ Association. In which case 
it would seem that the Federation invites an action 
for damages, which action it would appear has not as 


yet been entered upon. It is another litigation 
muddle, in which the unions court defeat. 


The plumbers on strike on the North-East Coast in 
connection with the shipping industry have agreed to 
arbitration and to resume work. All the other 
branches have accepted the employers’ terms, except 
the joiners, who are still out. 





There is still trouble in connection with the Dutch 
railways. At a meeting recently held, representing, 
it is said, 90,000 workers, it was decided to support 
the railway men, and to cease work if the proposed 
law to prohibit a railway strike is passed. Some 
strike for legal enactment, some against it. 





Some 1500 dock labourers at Bremen struck work 
last week because one of their number was dismissed 
without, as they allege, due cause. The strike is 
against the contractor, not the shipping company, so 
that the latter’s work is not interfered with. 

A continuance of labour troubles at Barcelona and 
other districts in Spain is causing a good deal of 
anxiety and unrest. Every now and then there are 
collisions with the police or the military, or buth. 








HYDRAULIC EXPERIMENTS ON A 
PLUNGER PUMP.* 

By Professor Joun GoopMAN (Member), of Leeds. 

A PUMP is sometimes regarded as a special form of 
ratchet by certain writers on the theory of machines ; 
but if a pump always behaved in such a simple manner, its 
behaviour would present no mechanical difficulties. and 
its theoretical treatment would be a very simple matter ; 
unfortunately, however, the simple theory is incomplete, 
and an actual pump behaves very differently indeed from 
the imaginary ideal pump, and, moreover, it presents some 
a which it is believed have never been 
fully solved. Those who have given attention to the 
subject, and have made careful experiments on hydraulic 
pumps and motors, cannot fail to have observed some 
very curious actions which are not merely of theoretical 
interest, but in many instances are of great practical 
importance. 

n the early days of the petroleum industry in America, 
the long pipe lines through which the oil was pumped 
gave constant trouble, owing to frequent bursts, although 
the pipes had a large margin of safety over any static 
age they were likely to be subjected to. The pro- 

lem of — through such great lengths of pipes 
was successfully solved by Mr. Henry R. Worthington, 
who minimised the fluid shock in the pipes by his well- 
known direct-acting or free-piston pump, in which he 
caused the pump plungers to gradually come to rest and to 
pause at each end of the stroke, thus preventing any sudden 
change in the velocity of the fluid, When precautions 
are not taken to prevent sudden changes of velocity in 
the pipes and passages of fast-running pumps, very 
serious ‘‘shock ” pressures may be set up even with short 
lengths of pipe. The following instance, which came 
before the author’s notice some years ago, will suffice to 
show that ‘‘shock” pressures may be very serious ; and, 
further, that they are much greater than can be accounted 
for by the ordinary theory as laid down in text-books or 
treatises on the subject. The phosphor-bronze fcrce- 
pumps in use on the locomotives of an English railroad 
were constantly giving trouble through bursting. They 
were apparently well designed, and under the usual 
hydraulic test gave ape satisfactory results as regards 
the pressure at which they burst—7.e., more than ten 
times the working boiler pressure. 

A special hydraulic indicator was then fitted to the 
pump, also an hydraulic pressure gauge, and the following 
results were obtained (Table I., page 293). 

Further alterations were made in the way of increasing 
the valve openings, and in making the passages more 
direct, but without further improvement as regards re- 
ducing the water pressure. 

On calculating the pressure at the end of the stroke 
by the ordinary theory (see Appendix), we find that we 
can only account for a pressure of about 200 lb. per 
square inch in the first case, and 150 lb. per square inch 
in the others, apart from friction, There is no doubt 
but that the water separated from the plunger at a speed 
of about one-third of that at which the pump was run- 
ning. 

Such results as those just mentioned, coupled with 
many similar mysterious actions that the author was 
constantly hearing of from various sources, led him to 
carry out a series of experiments on a small plunger pump 
with the object of solving some of the mysteries. Pos- 
sibly the smallness of the pump may have produced 
exaggerated results in some cases ; but whether so or not, 
the — series of experiments indicate the direction 
in which valuable data may be obtained by others who 
have larger pumps at their disposal for experimental 
urposes. Some of the hitherto mysterious actions have 
»een satisfactorily cleared up, and light has been thrown 
on others, but some still remain as obscure as ever. The 
author has delayed the publication of this paper with 
the hope that he might be able to offer more satisfactory 
solutions to some of the puzzles which have presen 
themselves; he has been urged, however, by one or two 
others who are working at the same subject to publish 
the results as far as they go, and he trusts that although 
the theory is incomplete, the classified results of a very 
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large number of carefully-made experiments may prove 
of interest to other workers. 

Many of the remarkable phenomena with which this 
paper deals disappear when the pump is fitted with a 
suitable air or vacuum vessel on the suction pipe ; but the 
use of such a vessel destroys the value of the experiments 
from the author’s point of view, as he particularly wished 
to study the effects of water-ram in pipes without any 
mitigation. 

Description of the Pump.—The pump was made by 
Messrs. E. Green and Son, Wakefield, who very gene- 
rously presented it to the engineering department of the 
Yorkshire College, Leeds. From Fig. 1, e 294, it will 
be seen that it is an ordinary plunger donkey pump, such 
as is in common use for feeding boilers. The dimensions 
are :— 


Diameter of steam cylinder ... ©... 7 in. 
= piston-rod ‘aa oes id, 
m plunger ... vs oh - 
Stroke... a ae 24 sis GS ., 
Length of connecting-rod__.... e541, aeanieas 
Diameter of suction pipe... ae a 


_ 'ywheel ... wae a ie 
Moment of inertia of wheel in foot- 
pound units ... ae 
... 63 ft. and 36 ft. 


Length of suction pipe 
Diameter of delivery pipe... sity 2 in. 
= suction and _ delivery 


valves ... ae : en es i 
Volume of air vessel on the delivery 
pipe ... ~ se “3 ..  O.6cub. ft. 
(approx. ) 


No vacuum vessel on the suction pipe, 
except where specially mentioned. 


The suction pipe was straight and horizontal ; it led 
direct to the sides of the measuring tank shortly to be 
described. 

The delivery pipe, however, contained five bends, the 
outlet end vf which was provided with a screw-down 
valve which was used to throttle the outlet and so regu- 
late the delivery pressure. The pressure was measured 
by means of a pressure gauge fitted to a T-piece near the 
end of the pipe; the gauge was fitted with a plug-valve 
which was kept sufficiently closed to prevent the pressure 
gauge from fluctuating much on either side of the mean 
water pressure. 

The extreme end of the pipe was provided with a 
loosely-fitting bend, which could be readily turned to 
the right or left, and thereby to shunt the water into the 
upper weir basin of the main measuring tank or into 
another tank below, which stood on the platform of a 
= machine. 

The pump itself was usually driven by steam in the 
ordinary way, but for certain experiments it was driven 
from the laboratory shafting by means of a belt running 
on the flywheel. 

A Harding’s speed-indicator, driven by a belt from the 
flywheel, enabled the observer at the steam-rezulator 
valve to keep the pump running at xe geome the de- 
sired speed. The method adopted for attaining the speed 
more exactly is explained later on. 

Measuring Tank.—The general arrangement of the 
measuring tank is shown in Fig. 3, page 294. 

The water is delivered into the chamber A, and in 
order to get still water over the weir it is passed through 
pertcceet zinc into the chamber B, which is filled with 
oose felt, and thence through a second sheet of perfo- 
rated zinc to the upper weir basin C ; it then passes over 
a bevelled edge V notch into the lower weir basin, from 
which the suction pipe draws its supply . 

A hook gauge H is provided for measuring the head of 
water over the bottom of the notch; the scale provided 
enabled one to get readings within ;4, in. 

The valve for regulating the delivery pressure is shown 
at E and the pressure gauge at F. In order to check the 
accuracy of the weir coefficient the vertical pipe G is pro- 
vided. After getting the pump to run perfectly steadily, 
the head of water over the weir is measu accurately. 
The loosely-fitting bend I is turned so as to deliver the 
water through the pipe G into the 200-gallon tank K on 
the weighing machine below. When the tank gets nearly 
full, the water is shunted back into the top measuring 
tank as before. The exact time of starting and stopping 
the flow into K is taken by means of a stop-watch ; from 
the weight of water delivered in a given time the quantity 
of water delivered by the pump is readily arrived at, and 
should, of course, agree with that calculated from the 
flow over the weir. While the water is heing delivered 
into K the lower weir basin is kept up to its normal level 
hy means of a hose pi 
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adopted after several experiments had been made. The 
first results obtained appeared to be so extraordinary that 
it was feared that some serious error was creeping in, but 
this direct measurement check completely corroborated 
the weir measurements. 

A V notch was chosen rather than one of rectangular 
form on account of the greater constancy of its coefficient at 

various heads. The experiments gave values from 0.606 
to 0.611; a mean of 0.61 was taken for all the results 
quoted in this paper. 

Indicators.—Crosby indicators were fitted to the pump 
barrel, steam cylinder, delivery pipe and suction pipe. 

In the case of the indicator on the suction pipe, under 
certain conditions such a violent bang occu at the end 
of the suction stroke that it was considered to be too 
risky for the indicator when used in the ordinary way, 
hence a special appliance had to be adopted. The reason 
for this violent bang is not altogether clear, as it very 
much exceeds in intensity the pressure that theory would 
indicate. It was feared at first that there was air in the 
pipes, but when it wasproved to be otherwise it wasthought 
that possibly the indicator was not giving a true reading on 
account of the inertia of its moving parts. The indicator 
was therefore arranged with a screw ‘‘ stop ” gear whereby 
the indicator guy, oye be initially — to any 
desired pressure. The water pressure on the piston then 
simply lifted the piston off the stop if it exceeded the 
initial pressure on the spring. The ‘‘stop” gear is shown 
in Fig. 4, page 294. A stirrup A is fitted to the screwed 
head at the top of the indicator piston-rod ; to the upper 
part of the stirrup a screwed link B is attached, which 
— through a horizontal ~ C above the indicator; 

y tightening the thumb-nut D the indicator spring was 
compressed and the pencil thereby raised to any desired 
pressure. 

When in use the thumb-nut was gradually tightened up 
until the instantaneous pressure (which patti when the 
banging took place in the suction pipe) only just lifted 
the pencil, thereby indicating the maximum pressure that 
occurred in the pipe. Since the movement of the piston 
and the pencil lever was arnerer 3 nil, the inertia etfects 
of the instrument were eliminated. Much more regular 
results were obtained with this ‘‘stop” gear than when 
attempting to take ordinary indicator diagrams from the 
suction pipe. 

In order to carefully study the action of the suction and 
delivery valves the special indicating gear shown in Fig. 2, 
page 294, was fitted, a spindle A passed through a gland 
on the valve-box cover, and a link B rigidly attached to 
one end of the spindle had its free end resting on the top 
of the mushroom valve at the other end of the spindle. 
A similar link C outside the valve-box moved in a pre- 
cisely similar manner to the link in contact with the 
valve. This link is provided with a pencil which draws 
a diagram on an indicator drum driven by a string from 
the crosshead reducing gear ; thus it traces a curve whose 
height from the base line is the lift of the valve, and 
whose my ay at any point is proportional to the distance 
traversed by the plunger. 

Object of the Experiments.— The experiments were 
carried out with the object of getting further informa- 
tion on the following points i— 

1. How the “‘slip”* or the ‘‘discharge coefficient” of 
a pump, not fitted with a vacuum vessel, also the ‘‘ water 
ram ” pressure in the suction-pipe, are affected by— 

(a) A change of outlet or delivery pressure when the 
8 remains constant. 

(b) A change of speed when the delivery pressure 

remains constant. 

(c) A change in the length of the suction-pipe with 

the other conditions remaining unchanged. 

(d) Running the pump without a suction valve. 

2. The exact behaviour as regards the opening and 
closing of the suction and delivery valves under various 
conditions of running. 

By the ‘slip ” of a pump he means the difference 
between the volume of the water actually pumped and 
the volume displaced by the pump plunger. It is 
usually taken to be less than unity, and is ascribed to 
leakage past the valves due to their not opening and clos- 
ing instantaneously. When the “slip” is greater than 
unity, it is said to be negative—i.e., when more water is 
pumped than can be accounted for by the displacement 
of the plunger. In this paper he adopts the expression 
‘discharge coefficient ” as representing the ratio. 


Volume of water actually pumped _ 
Volume displaced by the plunger 
In many of the experiments a pressure greatly above 








* The author often has occasion to speak of the “‘ slip” 





This means of eh OO the delivery of the pump was 


and the “ discharge coefficient ” of a pump. 


that of the atmosphere was recorded in the suction pipe 
towards the end of the suction stroke. Since this pres- 
sure is largely due to what is known as ‘‘ water-ram” in a 
pipe, he will speak of it as ‘‘ water-ram” pressure. 

3. The speed at which the plunger separates from the 
water during the early part of the stroke and catches it 
up later on, thereby producing a violent bang in the 
suction-pipe. ei 

4. The loss of pressure due to the friction of the water 
passing through the valves and passages of the pump. 

5. The mechanical efticiency of the pump under various 
working pressures. i 

6. The effect of fitting a vacuum or air vessel to the 
suction pipe. 

Method of Carrying out the Experiments.—In nearly all 
the experiments the speed of the pump was kept approxi- 
mately constant by an observer stationed at the steam- 
supply valve, who was a with a Harding’s speed- 
indicator driven by a belt from the flywheel. But in all 
the ‘‘slip ” experiments the speed was obtained by a 
more exact method. A piece of white cardboard was 
attached to the pump crosshead at such a height that it 
could only be seen above a screen by the observer at 
the measuring tank when the plunger was at the top 
of the stroke. Having got everything constant, the 
hook-gauge H set (Fig. 3), and stop-watch in hand, the 
observer timed to the nearest one-fifth of a second, either 
20, 40, or 60 revolutions of the pump according to the 
speed at which it was running, and the results were 
afterwards reduced to revolutions per minute. This 
method was considered to be more accurate than counting 
the number of revolutions made in one minute, because it 
is a very difficult matter to accurately measure fractions 
of arevolution. After getting accurately the time for the 
specified number of revolutions, the hook gauge was again 
examined, and if the head of water had materially altered, 
say, by more than 0.02 in., the experiment was rejected, 
and fresh observations were taken ; but if the alteration 
of head over the notch was within the limit stated, the 
mean of the head reading at the beginning and end of the 
experiment was taken. It is believed that the error in 
measuring the ‘discharge coefficient” is well within 
1 percent. By examining the curves in the diagrams it 
will be seen, however, that some of the observed points 
are situated more than 1 per cent. away from the mean 
curve. This is Tr due to the t difficulty ex- 
perienced in keeping the pump working at the exact 
specified speed and pressure. ; 
Immediately after taking the ‘discharge coefficient ” 
readings, indicator diagrams were taken from all the 
places enumerated above. 

The results obtained were afterwards reduced from the 
measurements and the diagrams taken during the test. 








RESULTS OF THE TESTS. 


Discharge Coefficient when the Pump is Running 
Smoothly.—When making trials of pumping engines it is 
a very common practice to assume that the volume of 
water pumped is from 95 per cent. to 100 per cent. of the 
volume displ by the plunger. The deficiency or 
“slip” is attributed to leakage, and to small quantities 
of air being entrapped in the water. There are, how- 
ever, a few isolated cases on record in which careful 
measurements. have shown that the volume delivered 
was actually greater than the volume displaced by the 
plunger ; but even to the present day many engineers 
regard such measurements with great suspicion, and will 
not admit that such a result is possible. 

It is, however, an easy matter to prove that not only 
are such results possible, but it is also possible to —_ 
the probable amount of negative ‘*‘ slip” that will occur 
ina pump. An attempt to make such a prediction is set 
forth in the Appendix, but that it is only a partial solu- 
tion of the question is evident from the fact that experi- 
ments show in some cases that more water actually passes 
than the expressions given would lead us to expect. 

In addition to the treatment in the Appendix, it 
may be well to consider the question from a general 
standpoint. It is shown in text-books dealing with 
the dynamics of the steam engine that in the case of 
an engine fitted with a very long connecting-rod, or its 
equivalent, the force required to accelerate or retard 
the reciprocating parts at either end of the stroke 
is equal in amount to the centrifugal force of a body 
concentrated as a ring round the crankpin, the mass 
of the ring being equal to the mass of the recipro- 
cating parts. It is further shown that if a short con- 
necting-rod be used whose length is n times that of the 
crank radius, the pressure at the ‘‘in” end ofthe stroke is 


Jin greater, and at the ‘‘out” end 1th Jess than in the 
n n 


case of the very long rod. Now in the case of a pump 
having a suction pipe of the same diameter as the 
plunger, the water will, under normal conditions, move 
with the same speed as the plunger, and will be accelerated 
and retarded in the same manner. Hence, the mass of 
the water in the suction pipe may be regarded as a part 
of the mass of the reciprocating parts, and therefore the 
suction or negative pressure required at the beginning of 
the stroke to accelerate the water, and the positive pres- 
sure set up at the end of the stroke when the water is 
retarded, can be readily calculated. If the area of the 
suction pipe be less than that of the plunger, the water 
in the pipe will move with a correspondingly higher 
speed, and the above-mentioned pressure (per unit area) 
will be increased in the direct proportion of the area of 
the plunger to the area of the nF The exact manner in 
which the pressure varies at all parts of the stroke is 
most easily Followed by means of a ag ae , 

The line a b (Fig. 5) represents the distribution of 
pressure due to the reciprocating parts in the case of an 
engine having an infinitely long connecting-rod or a 
slotted crosshead, and the line a’ b’ for the case of an 
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it is clear that the pump will deliver a greater volume of 
water than the volume displaced by the plunger ; or, in 
other words, that “‘ negative slip ” will occur. It is also 
evident that for any given inertia pressure distribution 
or for any given speed of the pump the delivery will com- 














engine having a connecting-rod four times the length of 
the crank radius. 

An indicator diagram take. from the barrel of a pump 
which is running very slowly and drawing its water from 
a source at its own level wil be somewhat of the form 
e, f, gy, h (Fig. 6), or practically rectangular. As the 
plunger moves outwards the water runs smoothly into 
the barrel, and the suction line h g practically coin- 
cides with the atmospheric line. But when the pump is 
running more rapidly the pressure required to accelerate 
and retard the water becomes more marked, and the suc- 
tion line h g becomes a’ b’, which has the same form as 
a’ b'in Fig. 5. Underneath this ideal diagram an actual 
diagram taken from the pump is given, from which it 
will be seen that the suction line under the conditions of 
working is of the same general form as the calculated 
curve a’ b'; the reason why the two curves are not of 
exactly the same form is explained later on. 

In Fig. 6 the delivery line ¢ f is well above that of the 








maximum inertia pressure at b’ reached by the water; 


mence earlier and earlier asthe delivery pressure is reduced 
If this were the only disturbing factor in the = », the 
‘*negative slip ” could be readily arrived at for all delivery 
pressures and speeds. We shall see shortly that a much 
more serious disturbance is liable to occur. 
but if the delivery pressure be lower than the maximum | _ It should also be noticed that the suction valve does not 
inertia pressure, as in Fig. 7 (page 295), the delivery | close at the instant the plunger reaches the end of the 
valve will be forced open before the end of the suction | stroke. The water is then moving at a high velocity along 
stroke, and instead of getting the linea’ b’ it will become | the suction pipe towards the pump and therefore possesses 
a'd’ f, and delivery will begin when the inertia pressure | energy in virtue of that velocity. This energy is ex- 
becomes equal to the delivery pressure—viz., at d’. | pended in forcing the water through the delivery valve, 
An actual diagram from the pump is also given in and thus keeping both the suction and the delivery valves 
order to show a comparison between the theoretical and | open at the same time. Later on we shall consider the 
the actual results obtained. | extreme case in which the pump actually delivers water 
That delivery does commence when these two pres- | without any suction valve at all. ee ee 
sures become equal is evident from the delivery-valve| In Fig. 7 the line a/b’ represents the distribution of 
diagram given immediately above the actual pump pressure due to the inertia at all parts of the stroke. 
diagram, Ren which it will be seen that the opening of | From a’ to c’ the pressure is negative because the pump 
the valve occurs at the instant the inertia-pressure line | is accelerating the water in the suction pipe. At’ the 
cuts the delivery line.* | inertia pressure becomes zero, and in consequence of the 
Since delivery commences before the completion of the water being retarded after that point is reached it actually 
suction stroke, and indeed while suction is still going on, | exerts a driving effort on the plunger. When the plunger 
_ reaches d’ the inertia pressure becomes equal to t e deli- 
* In reality slightly later than this, on account of very pressure, and it immediately forces open the delivery 
friction. | valve, causing the water to pass up the delivery pipe be- 
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HYDRAULIC EXPERIMENTS ON A PLUNGER PUMP. 


Fig.6. Pump Diagram at slow specd. 


Fig.7. Pressure due to Inertiz of Water. 
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fore the completion of the suction stroke. Since the ordi- | ance is the product of the volume of the water pet 
nates of the curve a’ b’ represent the water pressure on and the pressure against which it is delivered, we have the 
the plunger, and abscisse the horizontal distances the extra volume of water delivered per stroke equal to the 
plunger os moved, the area c’ d’ k’ represents the work | area d’ a’ f (for scale see Appendix) divided by the de- 
one by the retarded water in forcing the plunger forward, | livery pressure Pa . Let this be v and let V be the volume 








and the area d’ b’ f represents the work done in delivering | displaced by the plunger, then the discharge coefficient 


S=1+ 2. 
V 


the extra water during the suction stroke. Then, since | 
the work done in lifting the water against a given resist- | 
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Curves necessary for obtaining this quantity are given 
in Fig. 8, from which the theoretical discharge coefficients 
have , aad obtained ; an expression is given for S in the 
Appendix for the case in which the connecting-rod is very 


ong. . 

In Figs. 9 to 25 (page 295) a large number of discharge 
coefficient curves are shown; those obtained by experi- 
ments are shown in full and broken lines in Figs. 18 
to 22, and those obtained by calculation are shown in 
dotted and dot stroke lines. It will be seen that the 
latter agree fairly well with the former. The small 
discrepancies are believed to be nay due to the friction 
of the water in the pump passages and pipe. 

The discharge coefficients have been plotted to both an 
outlet pressure basis and a speed basis; in both cases it 
will be seen that over a wide range the coefficients remain 
practically constant. The reason for the increase in the 
coefficients with small outlet pressures has already been 
considered, but it is a much more difficult problem to 
fully account for the sudden increase shown in the dia- 
grams in which the pressure is kept constant and the 


speed is varied. 
(To be continued.) 








MUNICIPAL TRADING.* 
By the Hon. Rosert P. Porter. 

I. Introduction.—While I am preparing this paper a 
lively discussion is proceeding in England on municipal 
trading, and the most talented men on both sides of the 
question are debating the subject on platforms and in 
the newspaper press. The Z'imes, still as powerful as 
ever in moulding British public opinion, opened its great 
debate which has now lasted nearly six months with the 
following strong manifesto :— 

‘*The time has, in fact, come for the British people to 
say whether or not they concur in the transfer, not only 
of great, speculative, and often even experimental indus- 
tries, but of all sorts of minor trades as well, to municipal 
control ; whether or not it is desirable that our towns and 
cities should be changed into essentially socialistic com- 
munities where trade, industry, and local government 
will all be conducted on socialistic lines ; whether or not 
the incurring of stupendous financial liabilities, the rapid 
accumulation of local debts, and the increase to an almost 
unbearable extent of local taxation, are consistent with 
the best interests not only of the towns and localities 
concerned, but the nation at large ; and whether, assum- 
ing that all these things are right and desirable, the 
status of our local governing bodies is being maintained 
at so high a point that one may feel perfect confidence 
in their efficiency, alike for dealing with questions of 
public health and ordinary local government, for the con- 
duct of so many great and varied industries and enter- 
prises, and for the wise and effective control of a huge 
municipal indebtedness, so that it shall not become a 
menace to the welfare of the country.” 

The London Society of Arts recently held an important 
meeting, with the Lord Chief Justice (Lord Alverstone, 
formerly Sir Richard Webster) in the chair. In opening 
the discussion, Lord Alverstone referred to the fact 
that some four years ago he had presided at a meeting 
of the society, at which Mr. Davies read another paper. 
He said that he had received a letter from Sir Edward 
Clarke, who stated that he hoped they would have a 
strong Royal Commission before any further trading 
powers were granted to municipal bodies. The burden of 
the rates, recklessly increased and unfairly levied, and the 
debts which would make that burden permanent, were 
increasing with alarming rapidity. He desired to say 
nothing more upon the — question than he had said 
before. The right of English municipal corporations to 
spend money on undertakings unquestionably depended 
on statutory authority; and it was exceedingly important 
that before fresh statutory powers were given, the subject 
should be thoroughly understood, and that the nation 
and those who pressed for municipal trading should know 
to what they were leading the country. The gravity of 
the question was really attested by the enormous figures 
showing the point which local indebtedness had reached 
and the ever-increasing burden—the burden which had 
been ferced upon them, and which was steadily increasing. 
He wished to say one word upon a part of the subject 
which had only been touched upon by Mr. Davies. 
Reference had been made to the Municipal Corporations’ 
Association ; and as an old member of the House of 
Commons, he wished to say that only those who had been 
in that House knew the almost unfair weight and power 
which corporations had in that assembly. It was not 
only, as Mr. Davies had remarked, that the local member 
could not—almost dared not—resist the wishes of a cor- 
poration in his constituency, but that all the corporations 
acted together. When, therefore, an attempt wes made 
to obtain statutory powers for private enterprise, the 
influence of other municipalities was brought to bear 
on members of the House, through the influence of the 
Municipal Corporations’ Association, so that corpora- 
tions in other places, who had nothing to do with the 
scheme in question, opposed it because it was thought 
“ might conflict with municipal trade in the particular 
place. 

On the evening of January 21 the London Chamber of 
Commerce held an important meeting to discuss this 
question, with Lord Avebury (formerly Sir John Lubbock) 
in the chair. Upon this occasion Lord Avebury said that 
his objections to municipal trading were not founded in 
any way on mistrust of, or opposition to, municipal insti- 
tutions. While admitting to the full the abilities of those 
belonging to municipal bodies, it did not follow that they 


* Abstract of paper read, February 25, before the 
National Convention of the New York Reform Club. 





had the special knowledge required to conduct manufac- 
turing and business undertakings to a successful issue. 
Members of municipal bodies, moreover, could not give 
that close personal attention to details which was abso- 
lutely necessary if business was to be carried on profitably. 
Another reason was the fact that municipal councillors 
changed so frequently. The London County Council 
had been going on only J3 years, but so overwhelming 
was the work that, of the whole of the 140 original coun- 
cillors, only 29 were still members. These new principles 
were now urged in the name of progress, but t _ 
entirely contrary to the old traditions of the Liberal 
or. He did not doubt but that in some cases profits 
ad been made. When a municipality had a monopoly 
and had been able to charge what it liked, it was easy, of 
course, to show a profit on paper. No one, it seemed to 
him, who had the masterly letters which the Times 
recently published on the subject could doubt that, with, 
pone. the exception of gas, the result had been a heavy 
oss tothe community. In conclusion, he said that if 
municipalities persisted in embarking on commercial 
undertakings they would, he was persuaded, increase the 
rates, check the progress of scientitic discovery, and stifle, 
if not destroy, that spirit of private enterprise to which 
: the past English commercial supremacy was mainly 
ue. 

A discussion the same week took place at the Junior 
Constitutional Club, at which Lord Claud Hamilton de- 
livered a strong appeal against municipal trading. Re- 
ferring to the London County Council, Lord Claud 
said this body had done a good deal of honest useful 
work ; but, on the other hand, it could not be denied 
that, instigated by labour members, Socialists, and 
Radical wirepullers, the Council had embarked upon 
undertakings fraught with danger to private enterprise 
and the interests of the general community. Business 
men could not be expected to give attention to municipal 
duties when these involved attendance upon committees 
for the management of undertakings a possibly 
with industries in which, as private traders, they were 
interested. As a result, the character and position of 
municipal representation would deteriorate, and the con- 
trol of local affairs would be in danger of passing into the 
hands of needy professional politicians having their own 
ends to serve. Another danger arose from the increase in 
the number of municipal employés. The danger to 
municipal life grose from the voting power of these 
employés, anxious for the promotion of industrial enter- 
prises, and supported, as they would be, by trade unions 
and socialistic ies. Commenting on this speech the 
next day the London Times said :— 

“In every municipality there will be a large body of 
voters and ratepayers whose interest it will be to encou- 
rage and promote expenditure ; who will be certain to 
unity, and will be able, when united, to carry their point. 
When once a municipality has set up an establishment 
for carrying on any industry, it will be no use trying to 
undo the mistake, if such it proves to be. Municipal 
hands cannot be turned adrift. Employment must be 
found for them at the expense of the ratepayers; and in 
due course they will agitate for pensions, and in the end 
get them. It will go ill at the next election with any 
one who suggests that they be discharged because they are 
useless, or that expenses should be cut down. It was 
stated by Lord Claud Hamilton that the Birmingham 
Town Council already employed over 7000 men, and that 
if the tramways were taken over the number would reach 
8500. The servants and officials of the Glasgow Corpora- 
tion are put at about 15,000. Well-organised, such 
groups must have “ogee influence in municipal elections 
—influence sure to be exercised in the long run in favour 
of granting remuneration in excess of the market rate, 
and of fresh extensions of municipal activity. It is hard 
enough at present to keep out of municipal politics squalid 
interests: those, for example, of local tradesmen who 
want orders, or ambitious surveyors, architects, and 
builders who would be glad to see municipal money freely 
circulating. What would be the power of their sinister 
influences if every municipality carried on several large 
businesses, and could give orders for many kinds of goods 
and services ? Municipal politics could not fail to savour 
strongly of money. In some boroughs they would signify 
nothing else.” 

These are not imaginary, but real, dangers. The 
establishment of enormous bureaucracies and the creation 
of a privileged class of employés constitute a menace to 
the public weal. Reflect for a moment what an organisa- 
tion like Tammany would become if, in addition to the 
present force of officials, an army of industrial employés 
should be added. In England the proportion of the elec- 
torate who go to the polls seldom amounts to more than 
30 per cent., and often much less. Already their influence 
is being felt, and we read the following in the London 
Daily News, the organ of Progressivism, in relation to 
a recent municipal election in Birmingham :—‘‘ Even the 
City Council party were not immaculate in their prac- 
tices. It was not dignified to see leading Corporation 
officials marshalling bands of Corporation workmen into 
the polling area, and — instructing them how to 
vote in favour of the Bill.” The town clerk of Birming- 
ham recently said :—‘‘Speaking purely of my own personal 
opinion, IT should like to see all corporation employés 
disfranchised.” The Lord Provost of Glasgow is in favour 
of some such change as this; while the disfranchisement 
of city officials was openly advocated last autumn in a 

per read before the British Association at Belfast. 

‘rom Paris I hear, as recently as January 26, 1903, that 
M. Yves Guyot, the distinguished French economist, in 
an article in the Siéc/e, combating the efforts to introduce 
State Socialism in France, alludes to the articles on 
““Municipal Socialism ” which appeared in the Times, 
and the utility of republishing them. After giving 


| an epitome of the speech recently delivered at the 





London Chamber of Commerce: by Lord Avebury on the 
same subject, M. Yves Guyot asks what is the opinion 
of the Fabian Society on the unfavourable results of 
municipal and State Socialism set forth by that compe. 
tent and unprejudiced observer. It was, he says, under 
the influence of that Society that the British munici- 

lities started on the path of Socialism. What is the 

ance of profit and loss shown by experience? There 
is an enormous increase of municipal indebtedness. If 
some taxes have been reduced, the difference has been 
made up in the prices exacted by the monopolies, 
M. Guyot holds that the check given to Socialism is 
undeniable. That is proved by the mistrust manifested 
by capital in the municipalities engaged in such tenter- 
prises. He adds:—‘‘It is certainly easier to administer 
a municipal cg. ay than one worked ~ 4 the State. 
If the former results in a of all kinds— 
material and moral—the members of the Fabian Society 
ought to be the first to recognise that their hopes have 
been destroyed by experience. The failure of municipali- 
sation is the condemnation of nationalisation.” 

II. The Political Significance.—In spite, however, of 
the present activity, the campaign against municipal 
trading in England has not yet assumed much political 
importance on either side. ‘The town clerk in England 
is a local personage who may be very useful to the 
Member of Parliament—sometimes not a resident of the 
borough he represents. To oppose municipal trading not 
only antagonises your own town clerk, but it may, 
as | Pe Alverstone has told us, bring down upon you the 
influence of the Corporations’ Association, a body which 
seems to exist for a purpose of fostering municipal 
trade, to say nothing of the other disinterested officials 
who are responsible for the expenditure of the ratepayers’ 
money and the management of rate-aided enterprises. 
Politically speaking, therefore, the question in England 
may be described as ‘‘ under consideration,” or, in other 
words, drifting. Members of Parliament are — 
it with the characteristic caution of the British race, an 
so far the pert leaders on both sides have tried to regard 
it as General Hancock did the tariff—a local issue. 
Mr. Balfour won applause from the attacking party 
three years ago by granting a Joint Select Committee 
of the House of Lords and the House of Commons 
to investigate the subject, and report. The Committee, 
composed of capable men, held a number of sessions, and 
heard considerable evidence and interested testimony on 
both sides. If, however, the Chambers of Commerce and 
electrical, gas, telephone, and tramway representatives 
occupied the pages of this report on one side of the ques- 
tion, certain it is the town clerks took entire possession of 
the other. A volume of minutes and evidence was 
printed with an appendix, and then the whole subject 
was dropped. There was no report, no conclusions, no 
recommendations. The abrupt ending of the Select Com- 
mittee was construed by the —~ of municipal 
trading as evidence of the political strength of the 
municipal clerks, and unceasing efforts have since been 
made to revive the Joint Select Committee, or, better still, 
to appoint a Royal Commission with power to take the 
necessary time and goto the bottom of the whole matter. 
The Government has not yet recognised the appeal, 
though the demand is rapidly becoming formidable, and 
in the end will be granted. Whatever selfish interests 
first promoted the campaign against municipal trading, 
the movement is rapidly gaining, and the attitude of 
the municipal officials throughout England has under- 
gone a decided change. t first, all criticism was 
treated with singular contempt. We were told it 
was the work of ‘disappointed company promoters,” 
a ‘‘conspiracy of the electric combine,” and, finally, 
the ‘‘ machinations of agents of American trusts.” 
The British public is not easily frightened, and with 
accumulating municipal indebtedness and increasing local 
taxation, the plain everyday ratepayer who has no axe to 
grind is beginning to ask for an accounting. In response 
to this, elaborate tabulated statements and statistical ex- 
hibits have been prepared and sent broadcast, some of 
which are marvels of municipal accounting, and from now 
on it may fairly be assumed that both municipal trading 
and municipal socialism in Great Britain has been com- 
pelled to assume the defensive. Property owners’ and 
ratepayers’ associations are forming all over England, and 
the United Property Owners’ and Ratepayers’ Association 
of Great Britain is assuming national importance. The 
Industrial Freedom League, an association formed ‘to 
free private enterprise from undue interference and from 
rate-aided competition ” is also advancing in all parts of 
the kingdom, and must continue to inorease its influence 
as the ratepayers realise the gravity of the abuses creep- 
ing into the administration of local affairs. At the end 
of this paper I will append a list of the important 
literature opposing municipal trading which has been 
a during the last four years 7 Government and 
sy various public bodies. This will be useful to the 
American and British student and enable him_ to 
study the subject in greater detail than it is possible 
for me to treat the question. These and other facts 
may be given as reasons for believing that thinking 
Englishmen are already filled with grave apprehensions 
in relation to the tendency of municipalities toward 
Socialism. With these few general observations I will 
proceed to treat the subject assigned me. 

III. An Ambitious Programme.—I am asked to discuss 
for this convention that boundless field of municipal 
activity which is prepared to make the British citizen the 
constant subject of corporation solicitude from the time 
when, in his cradle, he is fed on municipal milk, to the 
day when his remains are reduced to ashes in a municipal 
crematorium. The leading advocates of these expansive 
and, to the ratepayers, expensive ideas, have made con- 
siderable headway in Great Britain during the last twenty- 
five years, and are now boldly proclaiming that there is 
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no finality to municipal enterprise. Beside the numerous 
industries at present being carried on by British munici- 
palities we find, among the powers applied for, the manu- 
facture of steam engines, dynamos, gas and electric 
fittings, paving materials, cold-air storage, ice manufac- 
ture, milk supply, concert -rooms, shops, saloon and 
refreshment rooms, hotels, cycle-tracks, &c. Tramcar 
factories have been established, and even a brass foundry 
to make fittings. Municipal telephones are being largely 
undertaken, and a system of universal fire insurance is 
being discussed. unicipal banks, and the issue of 
municipal bank-notes, municipal pawnbroking, &c., 


municipal bakeries, and even municipal public-houses | 


have all been seriously suggested. unicipal collieries 
have been under discussion in the North of England, and 
the Bradford Corporation has actually proposed to supply 
coal for retail consumption. To the every-day duties con- 
nected with public health, building regulations, streets, 
policing, protection from fire, care of parks, we must add 
all these more intricate businesses. These industries, be 
it remembered, must be carried on at the risk of the 
ratepayers, by representatives not elected because of 
special experience, but because of party affiliation. Nor 
is it expected that the men thus called upon to ad- 
minister these important trusts and successfully conduct 
these industrial enterprises will give more than part of 
their time to public affairs. At least you will agree that 
the programme is an ambitious one, and its successful 
execution both difficult and costly. 

Before considering the reasons for continuing this pro- 
gramme in England, and for transplanting any part of 
it to the United States, it may be well to briefly recount 
what has thus far actually been accomplished. In — 
so, it will be my endeavour to deal exclusively wit 
facts, and when comment is necessary, I will, as far 
as possible, quote British authorities. Much of the 
municipal work thus far done in Britain, when con- 
fined to the administration of city affairs and not to 
trading enterprises, has n excellent, and may serve 
as a useful object-lesson. It has all, good and bad 
alike, met such unqualified praise in the United States, 
that it requires some courage to present the facts 
and argue the case on its merits. While American econo- 
mists and journalists have generously given unstinted 
praise—oft-times undeserved praise—to the administra- 
tions, and even the industrial ventures, of British cities, 
the English economists and newspapers, with a few notable 
exceptions, never refer to American municipal affairs 
except to dilate upon their corruption and point out the 
evils of Tammany. A — reading these greatly 
exaggerated statements would think that we have no 
honest or capable or public-spirited citizens in the United 
States, and that the governments of all our cities were 
honeycombed with incapacity and corruption. We are 
all well aware that the administration of municipal 
affairs in many of our large cities is far from what it 
should be, but it is by no means so hopeless as some seem 
toimagine. The essentials of municipal administration 
are, aS a rule, well looked after in the United States. 
From a sanitary point of view they compare favourably 
with English cities; the watersupply is invariably better, 
and the fire department much more efficient and up-to- 
date. In matters of public education, including tech- 
nical and industrial schools, we are decidedly ahead, 
as we are in public libraries. Our parks and squares 
and breathing - places, both in number and beauty, 
are quite equal to those in British cities, and, as a rule, 
as well kept up. The streets of some American cities 
suffer when compared with those of England, but in the 
matter of lighting—both gas and electric—and in loco- 
motion, it must , admitted we are far ahead of our 
British cousins. I am one of those who believe that the 
English have just as much to learn in the administration 
of these great modern centres of commercial and indus- 
trial activity from us as we have from them. While we 
have spent millions in making new streets, in extending 
boulevards, and in laying out new parks and pleasure 
grounds to supply the needs of modern communities, the 
cities of the old world have expended just as much tear- 
ing down their o'd buildings, widening their narrow 
thoroughfares, straightening out their crooked streets, 
and here and there clearing a spot in a congested dis- 
trict, to give the inhabitants more fresh air and light. 
It would thus seem that the legitimate work of making 
these cities more habitable for the constantly growing popu- 
lations has taxed alike the resources of the old pak new 
worlds. In America we find the’ time and ability.of those 
willing to take part in such work fully absorbed in per- 
forming the regular functions of municipal government. 
They have not yet entered into trade; perhaps when one 
realises how strong is the temptation to jobbery under 
existing conditions, it is fortunate for the taxpayer that 
the constitutional debt limit, together with the American 
dislike for paternal government, has kept our munici- 
palities from venturing far along the dangerous pathway 
of municipal Socialism. 

IV.—Our own Unhappy Speculations.—At this point 
the British and American systems diverge. In all that 
strictly relates to the administration and government, the 
assessing of property, the levying of taxes, the creation of 
debt, and looking after the general welfare of the inhabi- 
tants, it might be interesting, and even useful, to compare 
British and American cities of the same size. In all that re- 
lates, however, to municipal trading or ownership of profit- 
making undertakings, the experience has been almost ex- 
clusively English. It is this paternal experience and its 
nee advantages which it is first proposed to discuss. 
Perhaps the phrase ‘exclusively English ” should be 
modified, for we are not entirely without experience in 
the promotion and exploitation of enterprise at the public 
expense. To recall this fact, will you pardon me for 
quoting from an article on the history of our State debts, 
which I wrote more than twenty years ago (International 





Review, vol. ix., 1880). The lessons taught by this experi- 
ence have long since been forgotten, but the legacy of 
these unhappy experiences, in the shape of the State con- 
stitutional limitations of debt, have heen of far-reaching 
and lasting benefit. 

V. Enormous Increase of Debts.—It is impossible to 
watch the present mad rush of British municipalities into 
all sorts of speculative industries without being reminded 
of our own experiences. Perhaps the most striking fact 
which the last annual report of the Local Government 
Board, 1901-2, brings out is the extraordinary rapidity 
with which the internal debt of the country is increasing. 
Last year sanction was given to loans amounting in the 
aggregate to no less than 144,677,465 dols., and the 
| average amount added in each of the last three years has 
been only just short of 125,000,000 dols. Never before 
has there been any approach to these figures. In 1891 
the sum was 37,021,495 dols., while the ave for some 
years previously had been about 25,000,000 dols. annually. 

f we go further back, we find that in 1874-5 the entire 
outstanding debt of British local bodies was just short of 
465,000,000 dols., while in 1899-1900 (the latest year for 
which exact figures are available) the amount was nearly 
1,470,000,000 dols., and at the present time it may be 
roughly reckoned as 1,650,000,000 dols. In 1875 the led 
| debt was about 20 dols. per head of the population. It 
is now over 50 dols. 

During part of this period—namely, between 1880 and 
1890—municipal debt in the United States declined from 
| 18.64 dols. to 11.48 dols., and county debts from 2.47 dols. 
| to 2.27 dols. per head of population. The returns for 
| 1902, so far as received by the Census Office, indicate a 
| slight percapita increase of debt between 1890 and 1902, 

but a decrease when compared with 1880. It will be noted 
| that all classes of local indebtedness in the United States 

is relatively much less per capita than the same class of 
'debt in England. As the figures for the 130 cities so far 
| tabulated in 1902 show a decrease from the per capita 
| figure of 1880, the total local debt per head of a mie 
| in 1902 will emer fall far short of the English tigure 
| of 1875, while the aggregate municipal indebtedness 
| for the entire country is about two-thirds of the total for 
the United Kingdom. Omitting New York, where the 
per capita debt has remained about stationary, while the 
assessed value of property has more than doubled, 
I find that in the thirty-five principal cities of the 
United States the net per capita debt has decreased 
in 22 and increased in 13, the increase in four out of the 
13 being only slight. In the same period the value of 
taxable property has more than doubled in many cities, 
and has in some increased three-fold. A similar table 
compiled for a like number of the principal British cities 
shows an increased debt per head of population in nearly 
every case, only one decided decrease being noted, while 
three municipalities only increase their indebtedness as 
their rateable value appeared to justify it. From this 
examination it is evident that the result of municipal 
trading in England has greatly increased debt, not only 
actually, but relatively to the assessed rateable values and 
per head of population ; that the profits from such enter- 
prises are largely mythical, and disappear when the stern 
business test of the dividend warrant-is applied to them ; 
that far from reducing rates, there is every reason to 
believe that rates have been enormously increased by 
reason of this epidemic of municipal trading. On the other 
hand, municipal debt has either decreased or remained 
stationary in the United States when compared with 
pulation and value of taxable property. This may have 
en a compulsory virtue on the part of our own cities, due 
to the debt limitations ; but such I find to be the facts. 

In commenting on the financial conditions of English 
cities and towns, the London Z'imes of November 11, 1902, 
says in support of the writer whose contributions revealed 
the full gravity of the peril which threatens English 
municipalities :— 

‘** He has made good his chief points, which are that a 
huge local debt is being contracted with light hearts and 
dangerous rapidity ; that many boroughs are threatened 
with serious financial difficulties ; that the burden of this 
new taxation, already felt by manufacturers and traders 
generally, will eventually fall on the working classes, who 
will pay for so-called boons to them in the shape of dimi- 
nished wages, higher rent, and increased cost of commo- 
dities which they consume.” 

The excuse offered for the enormous increase of local 
debt in England is that a considerable part of it has been 
contracted for productive industries, and these estimates, 
varying as the items included, range from 35 to 50 per cent. 
But the profits from many of these concerns, under muni- 
cipal management, are small indeed. The only reliable 
estimate on these profits may be found in a paper which 
Sir Henry Fowler recently read, as President of the Royal 
Statistical Society, and showed that on a borrowed capital 
of 416,895,000 dols., with an average annual income of 
44,490,000 dols., upon which only the sum of 405,835 dols. 
had been set apart for depreciation, or about 4 per cent., 
there was an average net profit for the five years ended 
March, 1898, of 1,851,705 dols., or about 4 per cent. on 
the outstanding debt, which the Local Government Board 
then put at 359,415,000 dols. In commenting on these 
figures, the Hon. Vicary Gibbs, M.P., in an address 
before the United Property Owners’ and Ratepayers’ 
Association of Great Britain, November, 1902, said :— 

‘*Of course, I should be no better pleased if the local 
authorities could show a bigger profit than this, for 
reasons already stated ; but it is only fair to point out to 

ou that ratepayers are not doing good business if they 
Lecome liable for an enormous sum of borrowed money 
and only get 4 per cent. profit on it—which 4 per cent. 
itself could not be maintained if the depreciation account 
were properly kept. No doubt it will be urged that this 
money is represented by valuable assets, and the Socialist 
may fairly congratulate himself on the advance towards 














his ideal, when everything shall be provided for every- 
body by the community ; but I should like to remind you 
that alongside of this remarkable development of muni- 
cipal trading there has been no corresponding increase 
in the private enterprise of England, which in many 
lines has had to endure commercial defeat at the hands of 
America, and the severest rivalry from Germany.” 

But more recently than Sir Henry Fowler’s inquiry 
comes a Government memorandum in relation to municipal 
corporation reproductive undertakings. Speaking roundly, 
the capital invested in such industries in the United 
Kingdom in 1902 exceeded 605,000,000 dols., and the net 
— 1,890,000 dols., or less than one-third of 1 per cent. 

t is possible that those who favour municipal trading 
may regard this as a satisfactory margin ; but it will be 
difficult to make business men see it in this light. If it 
be true, as alleged, that the allowance for depreciation is 
insufficient, then this slight profit will be wi out and 
become a deficit. Or, on the other hand, if it becomes 
necessary to pay a half of 1 per cent. more for the capital 
of these unlimited liability corporations, their productive 
undertakings will become unproductive, at least, so far as 
profit is concerned. 

Whatever advantages municipal trading may afford 
from a sentimental point of view, it cannot be said to 
assume an attractive outlook when subjected to a business 
test. Yet we have heard so much about the business 
success of municipal trading in England that some of us 
actually believed it until disillusioned. 

VI. Are the Profits Real ?—It must be very tiresome for 
the British ratepayer to hearso much about the “profits ”. 
of municipal enterprise when throughout the kingdom, 
year after year, surely and steadily the rates are increas- 
ing. In England and Wales in 1875 the average amount 
of rates raised by local authorities was 3s. 3d. in the pound 
of valuation, or per head of population 16s. 2d. The 
rateable value was then 578,230,000 dols. In 1900 it was 
4s, 11d. in the pound of valuation, or per head of ula- 
tion about 6.38 dols., while the rateable value fad in- 
creased to 878,110,000 dols. The sum total raised from 
rates was, in 1875, 95,990,000 dols., but in 1900 it had 


risen to 203,670,000 dols., being an increase of 107,675,000 


dols., or 112 per cent. But whereas in 1875 the grants 
from Imperial taxation were only 8,405,000 dols., in 
1900 they amounted to 61,265,000 dols., being an 
increase of 52,860,000 dols,, or 628 per cent. Moreover, 
while the rateable value of the municipal boroughs 
was, in 1875, 128,565,000 dols., according to the last 
return in 1897 it had increased to 256,090,000 dols. 
A table prepared by a competent actuarial correspon- 
dent for the London Zimes shows the following facts 
for thirty-five of the principal boroughs of England :—(1) 
The total loans raised for remunerative works ; (2) the 
municipal rates actually levied per pound of _assessible 
value ; increase or decrease in rates per cent. The figures 
were given for the year 1886-7 and 1900-1, covering a 
period of active trading. In three cases only out of the 
thirty-five have the rates been reduced. It is not con- 
tended that absolute deductions can be drawn from these 
figures, but it is claimed in England by the opponents of 
municipal trading that the onus of establishing a case for 
c mmercial enterprise on the part of municipalities rests 
with its advocates, and that so far they have failed to do it. 

The claims of the municipal trader that the profits 
from these productive industries have in the past, are at 
present, or will in the future reduce rates, are absolutely 


Table showing Municipal Capital Expenditure, net Average 
Profit or Loss, and Allowance for Depreciation in Thirty- 
Two Towns (see Page 298). 





l r 
| jAverage Annual 
: ; | Total Capital | Net = Delielt Provision for 
Corporation. | —, | after Meeting ee 

‘ eh of Debt. "Yous = 














ars, 
| & £ £ 
Barrow .. 3 453,042 + 8,798 | None 
Birkenhead , | 1,185,786 + 17,483 15,218 
Birmingham .. 9,315,501 + 11,243 | None 
Blackburn ., 2,087,081 + 8,947 | je 
Bolton .. -| 2,263,782 + 35,680 12,597 
Bradford .| 4,965,731 + 15,332 6,969 
Brighton .| 1,158,355 + 11,763 (4497 in 1899) 
Bristol .. -| 332,573 - 627 None 
Croydon | 522,438 | + 6,466 i 
Derby .. aot 739,612 =: 8,171 ys 
Halifax .. _..| 1,837,469 + 24,063 a 
Huddersfield .. 2,311,554 + 11,099 4,425 
Hull ..| 1,118,140 + 12,860 340 
Leeds ..| 5,070,623 + 44,546 None 
Leicester ..| 2,124,553 + 40,321 200 
Liverpool ee 8,175,918 + 117,584 None 
Manchester*® ..| 15,290,037 — 108,353 Fe 
Northampton .. 403,440 | + 3,706 a 
Nottingham .. | 2,530,588 | + 49,790 2,087 
Oldham .. .| 1,986,861 | + 14,869 None 
Portsmouth .. 292,390 + 1,916 ‘~ 
Rochdale bs 1,183,855 + 5,276 + 
St. Helen’s.. 701,075 | + 9,150 4% 
Salford .. ..| 1,415,801 | + 26041 > 
Scarborough 
(1899-1900) ..| 261,887 | + 853 100 
Sheffield on 4,385,109 | + 21,465 9,38¢ 
Southampton .. 544,137 | + 3,313 None 
Stockport ..| 1,098,983. | + 10,054 $3 
Sunderland... 344,656 + 4,174 * 
Swansea. . a 758,563 - 8,906 i 
Wolverhampton 490,313 + 8,782 123 
Yorks .. a 129,327 + 995 - None 





* Including the loan to the Ship Canal, which costs upwards of 
200,000/. per annum in interest, &. 





illusory. Of course it is easy enough to give here and 
there instances of ‘‘ profits ” turned over in aid of rates, 
but these individual cases have no value in face of the 
steady rise of local taxes which we have seen has taken 
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— throughout the kingdom. Not long since a well- 
nown advocate of municipal trading published ny 
widely a table of the reductions in rates for 1900-1, whic 
he declared were due directly to the profits of municipal 
trading. Here is a sample of how it was done. Man- 
chester reduced its rates in 1900-1, so we are told, by 7d. 
in the pound through municipal trading. The corpora- 
tion, says a writer in the London Times, wanted a sub- 
sidy of 250,000 dols. in relief of rates from the gas undertak- 
ing, and as there was no surplus, the price of gas was 
raised 3d. per thousand feet in order to yield it. Is this 
to be put ee as an example of how rates are reduced 
out of the “profits” of municipal enterprise? Then, 
again, the important question ot depeneeen is left out 
of account by most of the trading municipalities. They 
provide for the sinking fund on their debt, but renewals 
and depreciation of plant are largely neglected, so that it 
is more than sebabie that by the time the debts are paid 
off, many of the undertakings will have to be ‘‘scrapped.” 

In order to make clear how little provision is made for 
depreciation parees the sinking funds the Zimes has had 
the Table on the previous page prepared, showing for 
the municipalities mentioned :—(1) the total capital ex- 
penditure on remunerative works; (2) the average net 
profit or deficit for the three years to 1900-1 after meet- 
ing the service of the debt; and (3) the annual average 
provision for depreciation during ten years. 

In commenting on the above Table, the writer says :— 
** Tt will be observed that in many cases a provision of 
1 per cent. for depreciation would more than wipe out the 
profit and leave substantial deficits. The worst of any 
figures of this kind is that all manner of important facts 
and financial juggling may be concealed behind them, 
and one has great difficulty “ad greeny at the truth.” 

This is what may be called the “depreciation test,” 
and unless a municipality can meet it fairly and squarely, 
as set forth in the above Table, as well as the ‘‘debt” 
and “taxation” test, it is of little avail to try and figure 
out the so-called “profits” of municipal trading. The 
Observer and Chronicle for Hants and Dorset, November 
1, 1902, thus refers to these delusive profits :— 

“That when municipalisers talk of profit they are 
speaking of an amount which in the aggregate forms onl 
a trifling percentage on the enormous liability ape 
and which certainly cannot be considered in private busi- 
ness as a return at all proportionate to the risk. 2. That 
it is doubtful whether any profit can be assumed at all, 
having regard to the fact that municipal trading is en- 
tirely carried on by means of borrowed capital, and the 
account cannot be considered closed until the loans are 
paid off, which will not take place for varying terms of 
thirty, forty, sixty, or eighty years; while it noes 
probable that the prosperity of the gas industry is already 
threatened, and within the next few years the municipal 
works may be worth much less than the amount of out- 
standing loans, the interest and sinking fund on which 
will have to be paid by the ratepayers for two or three 
generations to come. 3. That in the meantime they are 
deriving no compensating benefits as consumers, and 
many of them do not use gas at all for lighting or power 
purposes.” 

The Lincoln Gazette and Times, November 22, 1902, re- 
ferring to the same subject, says:—‘‘ Manchester could 
have had 70,000/. a year for the rent of its tramways. It 
professes to make 30,000/. in relief of rates by municipal 
working. And, as we know, here are grave reasons for 
suspecting the genuineness of the ‘profits’ of muni- 
cipal ‘enterprise.’” Here is a professional view from 
the Accountant of September 27, 1902:—‘‘ Many of the 
trading departments owned by local authorities, which 
year after year are being made to show profits on trading, 
are practically unsound, and must, if matters are allowed 
to pursue their present course unchecked, inevitably, in 
the course of time, end in utter collapse.” 

; (To be continued.) 








LerorsTrr.—Leicester has raised what may be called 
municipalisation capital to the extent of 2,220,8087. The 
works of the Leicester Water Company were taken over 
in 1878, and capital has been raised in connection with 
them to the extent of 871,964/., while 79,219/. has been 
repaid. Account must also be taken of 59,0007. provided 
by the Town Council for water sappy purposes under 
the Derwent Valley Act of 1899. The works of the 
Leicester Gas Company were acquired by the Town 
Council in 1878; the capital gd borrowed was 
1,047,4622. Of this amount, 45, . has been repaid, 
leaving 1,002,254/. still owing ; 121,725/. stood, however, 
to the credit of the sinking fund at the date of the return. 
Further capital has been raised by the Leicester Town 
Council for the following pur :—Tramways, 76,154l., 
to which must be added 40,9487. expended in anticipation 
of other loans; markets, 86,659/.; baths, 34,364/.; ceme- 
teries, 39,4697. ; and working-class dwellings, 80977. Al- 
together, borrowed capital has been paid off to the extent 
of 159,180/., while 195,027/. is standing to the credit of 
sinking funds. The water works yield an average annual 
income of 63,813/.; and after providing for working ex- 
penses, interest, and sinking fund, the net profit last year 
was 10,586/.; of this amount 1209. was applied in relief of 
rates, while the bulk of the remainder was allocated to the 
special water fund established under the Derwent Valley 
Water Act, 1899. The undertaking yielded last year 
a net profit of 21,995/., all of which (except 250/. carried 
to reserve) was —_— in aid of the rates. The elec- 
tricity supply yielded a profit last year of 1418/., and 
tramways a profit of 2257/7. Both of these sums were 
carried to reserves. Markets es last year a profit 
of 3979/., all of which was applied to the relief of rates. 
Baths involved a loss last year of 2721/.; cemeteries a loss 
of 526/.; and working-class ae a loss of 195. It 
will be noticed that Tittle sin nas been made with 
capital. 


the repayment of borrowe 


LAUNCHES AND TRIAL TRIPS. 

TueEreE was launched on Thursday, the 12th inst., from 
the West Shipbuilding Yard of Messrs. C. 8. Swan and 
Hunter, Limited, the steel screw steamer Crosby Hall, 
which has been built for the Hall Line service of the Eller- 
man Lines, Limited, of Live’ 1. The dimensions of the 
vessel are:—Length over all, 375 ft., beam, extreme, 
46 ft. 8 in.; and depth, moulded, 29 ft. 11 in. The vessel 
will carry a deadweight cargo of about 6500 tons, and has 
been built on fine lines, so that a mean speed at sea of 
between 10 and 10} knots may be obtained. The ma- 
chinery has been constructed by the Wallsend Slipway 
and Engineering Company, Limited, and consists of a set 
of triple-expansion engines, having cylinders 23} in., 
39 in., and 68 in. in diameter, by 48 in. stroke, steam 
being supplied by two single-ended boilers, fitted with 
Howden’s system of fo draught, and working at a 
pressure of 200 lb. per square inch. 

Messrs. Scott and Co., Greenock, launched on Thurs- 
day, the 12th inst., the large oil-carrying steamer, Narra- 
gansett, which they have built to the order of the Anglo- 
American Oil Company, Limited. The vessel is 531 ft- 
long, 63 ft. 6 in. broad, and 42 ft. deep. Her gross ton- 
nage is about 11,000 tons ; deadweight carrying capacity, 
12,500 tons—of which over 11,000 tons is oil in tanks, 
and 1500 tons either coal or oil fuel ; and displacement at 
load draught, about 21,000 tons. The Narragansett is, 
therefore, the largest bulk oil-carrier afloat, the largest 
vessel ever built in the lower reaches of the Clyde, and 
one of the heaviest ever launched on the river; the 
weight, owing to the more than ordinary strength of the 
hull and its minute subdivision, being very great in pro- 
portion to the dimensions. There are eighteen thwart- 
ship bulkheads, and the compartments thus formed are 
subdivided by longitudinal bulkheads, which make in all 
twenty-seven separate compartments below the main 
deck. With one or two exceptions, these were re- 
quired to be oil-tight. As that involved a test by water 
with a load of 20 ft. above the main deck—much in 
excess of > requirements—very careful workmanship 
and thorough inspection at all stages of the ship’s con- 
struction were necessary. The oil tanks proper are 
all below the main deck and are sixteen in number— 
eight forward and eight aft of the machinery space. 
Between the main and upper decks are four smaller 
oil compartments for use when the vessel may be loaded 
down to her summer freeboard. There are four coffer- 
dams_ of oil-tight construction, and the bunkers and 
deep-ballast tanks are also oil-tight, which will facilitate 
their use as oil bunkers should it be decided in the future 
to adopt oil as fuel. There are two oil-tight pump-rooms 
—one forward and one aft of the machinery space—en- 
trance to which is obtained from the upper and shelter 
decks. The pumps, which number four, are of the ‘‘Snow” 
type, and are capable of discharging the oil at the rate of 
900 tons per hour-—that is to say, the whole cargo in 
about twelve hours. The oil tanks are, of course, available 
as ballast tanks in the event of the ship requiring to make 
a light voyage. There are steam connections with all the 
tanks for cleaning and fire-extinguishing, and a very elabo- 
rate system of ventilation has been adopted for clearing the 
tanks of gas. The accommodation for a limited number 
of passengers, the officers, and the crew is unusually com- 
plete and comfortable. The saloon entrance, the stair- 
way, and the saloon itself are in polished hardwoods, and 
all the rooms are of exceptional size. There is steam 
heating throughout, and all the baths and washplaces are 
— with steam for heating the water. To avoid the 
risk of fire the galley is so arranged that all the cooking 
can be done by steam, and the electric installation has 
been carried out with the same object in view. The ma- 
chinery consists of a set of triple-expansion engines of 
5500 indicated horse-power. Steam is generated in six 
large single-ended boilers, which are placed three abreast 
in two stokeholds. They have Morrison’s corrugated fur- 
naces, and the working pressure is 200 lb. per square inch. 
Natural draught is used, and the contract speed of the 
vessel is 14 knots. 





The new steamer Circassia, built by Messrs. David and 
William Henderson and Co., Limited, for the Anchor 
Line (Henderson Brothers, Limited), went down the 
river on Friday, the 13th inst., and proceeded on Saturday 
to run her trials, when, with about 6000 tons of cargo on 

rd, a mean speed of 124 knots was easily attained. 
The Circassia is a finely modelled vessel of 470 ft. in 
length by 55 ft. beam by 33 ft. depth, moulded, with a 
gross tonnage of 7200 tons, and has a deadweight capacity 
of 9500 tons. She has been built to the highest class in 
the British Corporation, and has been fitted by the 
builders with a set of triple-expansion engines, the cylin- 
ders being 293 in., 47 in., and 78 in. in diameter, with a 
stroke of 54in. Accommodation has been fitted on the 
bridge deck for sixty first-class passengers, and includes 
handsome dining-saloon, music-room, and smoking-room. 
After the trial the vessel left the Clyde for Liverpool, 
where she embarks some 350 troops for India. 


There was launched on Monday the 16th inst., from the 
East Shipbuilding Yard of Messrs. C.8. Swan and Hunter, 
Limited, Wallsend-on-Tyne, the screw steamer Lillie, 
built to the order of the Donald Steamship Company, of 
New York, and which is intended to run in the fruit 
service of the United Fruit Company, between the West 
Indies and New York. The leading dimensions of the 
vessel are:—Length over all, 237 ft. ; m, extreme, 
31 ft. 8in.; depth, moulded, 16 ft. ; and she is designed 
to carry a ry quantity of fruit. The engines have been 
constructed by the North-Eastern Marine Engineering 
Company, Limited, of Wallsend, and consist of a set of 





triple-expansion engines, having cylinders 21 in., 34 in., 


and 56 in. in diameter, by 36 in. stroke, steam being sup- 
plied by two large single-ended boilers, working at a 
pants of 180 Ib., and fitted with Howden’s system of 
orced draught. This machinery is expected to drive the 
vessel at a speed of between 125 and 13 knots in regular 
service. 





The Ailsa Shipbuilding Company, Limited, launched 
from their Troon yard on Tuesday, the 17th inst., the 
steel screw steam yacht Katoomba, designed by Mr. G. 
L. Watson for Mr. Kenneth M. Clark, of Netherhill, 
Paisley. Her dimensions are :—Length over all, 229 ft.; 
——~ between perpendiculars, 198 ft.; breadth, moulded, 
28 ft. 6 in.; depth, moulded, 16 ft.5 in. Tonnage, yacht 
measurement, 760 tons. The engines are of the four- 
cylinder triple-expansion type, made by Messrs. Duns- 
muir and Jackson, Limited, Govan, and are designed to 
drive the vessel at a high rate of speed. 


The twin-screw steamer Wayfarer, built and engined 
by Messrs. Workman, Clark, and Co., Limited, Belfast, 
for Messrs. T. and J. Harrison, Liverpool, went on 
her steam trials on Friday, the 20th inst. The dimen- 
sions of the vessel are: — Length, 505 ft.; breadth, 
58 ft.; depth, moulded, 42 ft. 10 in.; with a carry- 
ing capacity of 12,600 tons. The machinery for the 
steamer was constructed by Messrs. Workman, Clark, 
and Co., and consists of two sets of triple-expansion 
engines, with cylinders 23 in., 384 in., and 66 in. in 
diameter respectively, and a stroke of 48 in., indicating 
about 5000 horse-power. Steam is provided by multi- 
tubular boilers working at a pressure of 185 lb. per 
square inch. The trial was successful. 








_ CatTaLoeuEs.—An elaborately illustrated pamphlet deal- 
ing with the excavation of rock by means of percussive rock 
drills has just been published by Messrs. A. and Z. Daw, 
of 11, Queen Victoria-street, E.C. Whilst the publication 
is intended as a catalogue of the Daw rock drills, it is 
much more than this, since the instructions and hints sup- 
lied for users are unusually complete.—Messrs. Thomas 
hompson and Co., of '35, New Broad-street, E.C., have 
issued a new illustrated price-list of their standard tacho- 
meters, which are supplied to register speeds up to 5000 
revolutions per minute if required.—Messrs. Joseph 
Wright and &. of Tipton, Stafford, have sent us a copy 
of their revised catalogue of feed-water heaters, water 
softeners, filters, purifiers, and condensers.—We have 
received from the Machine Tool Company, of 10, Low 
Pavement, Nottingham, a list of new and second-hand 
machine tools which they now hold in stock.—Mr. W. G. 
Morris, of the Wardrope Chambers, Queen Victoria- 
street, E.C., has sent us a circular having reference to 
his copper tape lightning-conductors for mill chimneys 
and church steeples, and also to his system of laddering 
chimney shafts for examination and repair.—We have 
received from Messrs. Schiffer and Budenberg, of 77a, 
Queen Victoria-street, E.C., a copy of their new cata- 
logue of pressure gauges, valves, steam traps, indicators, 
and steam fittings generally. The pressure gauges are 
made in many different patterns, some of the standard 
designs for hydraulic work being graduated up to pres- 
sures of 4 tons to the square inch. The firm also supply 
industrial thermometers and pyrometers in large variety. 
The catalogue is bound in limp cloth, and is. excellent 
illustrated.—Messrs. Graham, Morton, and Co., Limited, 
of Black Bull-street, Leeds, have sent us a copy of a 
new catalogue just issued, giving illustrations of convey- 
ing, screening, and crushing plant erected by the firm 
at different collieries, boiler-houses, gas works, and electric 
lighting stations.—A pamphlet describing a number of suc- 
cessful instances of the use of superheated steam on loco- 
motives has been sent us by Schmidt’s Superheatin 
Company, Limited, of Broad Sanctuary Chambers, S.W. 
—Messrs. Simon Cawes, Limited, of 20, Mount-street, 
Manchester, have issued a capitally-printed pamphlet 
giving particulars of the ‘firm’s by-product coke ovens, 
which have now been in successful use for over 20 years. 
The ovens in question can be worked with but one shift 
in the 24 hours, and any reasonable stoppage on account 
of Sundays or holidays does not, it is stated, interfere with 
regularity of working.—Messrs. Davey, Paxman, and 
Co., Limited, of Colchester, are introducing a super- 
heater of their own design, illustrations of which are 
given in a catalogue. just issued. The superheater in 
question is arranged for ‘independent firing,” so that the 
amount of heat*passed into the steam can readily ad- 
— to varying demands.—A catalogue of steam motor 
orries has just been issued - Messrs. “~~ Brothers, 
Limited, of the St. Nicholas Iron Works, King’s Lynn. 
These are fitted with two-cylinder compound engines, 
having piston valves. The boiler is of the water-tube 
type, designed for a working pressure of 200 lb. per square 
inch.—A catalogue of castings has been sent us by the 
Birmingham Aluminium Casting Company, Limited, of 
the Cambridge Street Works, Birmingham. Some 
of the castings illustrated are of very complicated form. 
We note that the firm also supply the metal rolled or 
drawn in angles, bars, sheets, or tubes.--The British 
Uralite Company, Limited, of 50, Cannon-street, E.C., 
have issued a pamphlet describing some successful fire 
tests of uralite recently made at West Kensington. 
—A new edition of their catalogue of drop-forgings has 
just been issued by Messrs. J. H. Williams and Co., 
of Richards-street, Brooklyn, New York. The stamp- 
ings comprise wrenches, and spanners of all types, crane- 
hooks, as well as a large variety of automobile parts, such 
as crankshafts, connecting-rods, and valves.—We have re- 
ceived from the Baldwin motive Works, Philadelphia, 





a pamphlet giving illustrations and particulars of a number 
of engines recently built by them for different railways, 
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Compitzep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1888—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is not 
illustrated. 

Where inventions are communicated from abroad, the Names, 
é&e., of the Communicators ‘ep 2 tn italics, 

Copies of Specifications may be obtained at the Patent Office Sale 

anch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform ge of 8d. 

The date of the advertisement of the acceptance of a Complete 
Specification is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the per haere ye pt of a uplete Specification, 

ive notice at the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Acts. 





ELECTRICAL APPARATUS. 


21,914. H. H. Lake, mndon. (The General Electric 
py Pay Schenectady, N.Y., U.S.A.) Dynamo Regulation. 
(29. Figs.] October 8, 1902.—This invention provides an apparatus 
for regulating the voltage of a dynamo machine having a separate 
exciter, and which is of the kind having contacts separable on a 
departure of the dynamo voltage from the normal, for the purpose 
of producing a variation in the potential difference of the exciting 
current at the terminals of the dynamo field magnet. In order 
to minimise the periodic potential variations of the dynamo that 
occur when using apparatus of this kind, according to this inven- 
tion one of the contact points is movable by means of an electro- 
magnetic device energised by the dynamo current, and the other 
by an electromagnetic device energised by current from the 
exciter. There is broadly claimed :—‘‘The herein - described 
method of, automatically regulating the potential of a dynamo- 
electric machine by controlling the voltage of the exciter in 
response both to changes in the voltage of the machine and of the 
exciter, substantially as described.” (Accepted January 7, 1903.) 


3279. J. Place and Sons, Limited, and W. H. Place, 
Darwen. Cable Conduits. [3 Figs.) February 10, 1902.— 





In the cable conduit according to this invention, the ways are made 
oval, and the joints are of spigot and socket type, with or without 
sealing cement. (Accepted January 14, 1903.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


909. F. R. Simms, London. Internal-Combustion 
Engines. [2 Figs.) January 13, 1902.—In this specification is 
broadly claimed :—-‘“‘ In internal-combustion engines the method 
of controlling the inlet and exhaust valves consisting in arranging 
the said valves at one end of the cylinder or cylinders, and in 


Fig. i. 
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providing a common shaft furnished with cams or other suitable 
means for controlling the said valves, substantially as herein- 
before described.” Une cam may actuate both the valves of each 
cylinder. The same gear may also actuate the movable contact 
0’ the sparking device, if such is employed. (Accepted January 14, 
1903.) 


24,769. C. Lindemann, London. (A. Hardt, Coln-on-the- 
Rhein, Germany.) Internal- Combustion Engines. 
(2 Figs.] November 11, 1902.—This invention relates to that ty pe 
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(4 Figs.] January 30, 1902.—According to this invention, when 


of explosion engine in which the piston constitutes the valve | 
system, and in which the crank works in a closed chamber that | 
serves as a preliminary compression chamber for the gases. In | 


the engine according thereto the e leading from the pre- 
liminary compression chamber to the working cylinder is made of 
appreciable capacity, and a port to the atmosphere allows air to 
flow into the passage when the cylinder is at the end of its instroke 
and the gases in the preliminary compression chamber are in ten- 
sion. The fresh air prevents the exhaust gases from firing the 
incoming charge, scavenges the cylinder of combustion products, 
and minimises waste of combustible through the exhaust port. 
(Accepted January 7, 1908.) 


GUNS AND EXPLOSIVES. 


7735. A. Reichwald, London. Shell-Fuse Caps. 
{7 Figs] April 2, 1902.—This invention relates to the thin metal 
caps used as temporary protection for shell fuses, and intended to 
be removed before the shells are used, and according thereto such 


4 





haps are made each in one piece of metal thin enough to be ripped 
by a wire, or having a division united by solder or other soft metal, 
and which may be so ripped. Each cap has attached to it a wire 
adapted for use for ripping the cap. (Accepted January 7, 1903.) 


2256. Sir W. G. iemaixene, Whitworth, and Co., 
Limited, Sir A. Noble, and T. Brankston, New- 
castle-on-Tyne. Howitzer Elevating Gear. (3 Figs.) 
January 28, 1902.—This invention has for object to provide a device 
for bringing a gun quickly from high angles of elevation to a hori- 
zontal position for loading, and also for quickly returning it to the 
high angle position after loading. Instead of pivoting the arm 
directly to the elevating screw, it is pivoted to a link that is pivoted 
to the screw. This link has a handle attached to it, which, when 
raised, revolves the link around the end of the screw as a centre, 
and so draws the end of the arm backwards, thus revolving the 















gun on its trunnions into the horizontal position without inter- 
fering with the ordinary elevating gear. The link can be locked 
by means of a pawl engaging with a toothed sector, which pre- 
vents the gun from moving when it is being loaded. When the 
gun is elevated by this device after loading, it returns to exactly 
the same elevation as before. The link and the elevating screw 
are always in line with each other when the gun is being laid by 
the ordinary hand-wheel ; but when the handle is lifted during the 
first part of the upward movement it acts as a toggle lever, and 
exerts great power to start the gun into motion. (Accepted 
January 14, 1903.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 
9859. C. C. Sibley, Perth Amboy, N.J., U.S A, 


Wire-Stripper. (2 Figs.) April 29, 1902.—The illustrations 














indicate the nature of this tool and its use. The tool is turned 
when upon the wire to cut its insulation all round. (Accepted 
January 7, 1903.) 


2431. E. Jones, Witton, Warwick. Roller Bearings. 


roller bearings are applied to the rail or road wheels of vehicles, 
the journal boxes of the roller bearings are constructed and sup- 


varying strains in order that the pressure upon the rollers may 
remain equally distributed. The invention is specially applicable 
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to the bearings of the rail wheels of overhead travellers or cranes. 
(Accepted December 31, 1902.) 


MINING, METALLURGY 
‘WORKING. 


3972. R. P. Slinger and J. Crowther, Sheffield. Wire- 
Drawing. [3 Figs.) February 17, 1902.—In order to expedite 
the drawing of wire it is passed through two draw-plate holes simul- 
taneously, and that this may be rendered practicable there is pro- 
vided according to this invention a double drawing drum in which 
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isa differential driving gear by means of which the drums re- 
ceiving wire from the two draw-holes are automatically caused to 
rotate at speeds appropriate to the different rates of feed. Braking 
means are provided to prevent back motion. (Accepted January 
7, 1903 


PUMPS. 


840. The Hon. C. A. Parsons, Newcastle, Durham. 
Vacuum Pumps. [12 Figs.) January 11, 1902.—According 
to this invention high vacuum is obtained by the use of two 
pumps in series, one pump, preferably the first, being of the 
ejector type. There is broadly claimed ‘“‘the use of an ejector 
or jet pump, operated by steam in conjunction with a vacuum 
pump, in order to intensify the vacuum produced by the vacuum 














pump.” The ejector pump may be situated in the passage between 
the vessel to be evacuated-and the vacuum pump. The invention 
is limited in the title to ‘‘ Improvements in condensers working 
in conjunction with air pumps,” and claim 5 is for ‘* condenser 
plant employing” pumping apparatus according to the inven- 
tion, while claim 6 is for the ‘‘ condenser plant” described with 
reference to the drawings. Forms of intensifier are described 





ported in such manner that they are free to adjust themselves to 





and claimed. (Accepted January 7, 1903.) 
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STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 


140. P. Haussmann, Magdeburg,Germany. Pulso- 
meters. [5 Figs.) January 2, 1902.—This invention relates to 
the construction of the injecting nozzles or devices for the water 
which produces condensation of steam in the interior of pulso- 
meter chambers, and according thereto the injector tube is made 
adjustable and its mouth is adapted for use in conjunction with a 
spraying device provided in the interior of the chambers in such 
manner that it is possible to regulate the quantity of the con- 
densing water used to the existing conditions of working obtain- 
ing. The regulation can be effected during working, from the 














exterior of the apparatus. The water sprayer in the interior of 
the chamber, and the parts for carrying it, are separate from the 
injector pipe. Condensing water flows through the injector pipe 
in a full jet until it resches the mouth where the division of the 
water jet is effected ; therefore it is impossible for the injector 
pipe to become choked by foreign substances. The device for 
spraying the water may advantageously be constructed in such a 
manner as to cause the full water jet to spread in the form ofa 
trumpet, and thereby effect an expeditious and energetic conden- 
sation of the steam. (Accepted January 7, 1903.) 


22,352. G. Cawby, London. Boilers. [1 Fig.] Nov- 
ember 6, 1901.—This invention provides a boiler with tubular 
passages between the boiler shell-bottom and the bottom of the 
water-space around the furnace, with the object of promoting 
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circulation. There is a vessel in the line of water flow in the 


passages for the purpose of collecting scale; it is provided with 
a blow-off tap, and preferably also with baffles. (Accepted 
January 14, 1903.) 


TEXTILE MACHINERY. 


21,130. A. Lodge, Bradford, Yorks. Tentering 
Machines, (4 Figs.) October 22, 1901.—This invention pro- 
vides a tentering machine with means for forcing the selvedge of 
the fabric entering the machine on to the pins of the travelling 














chains. 
reciprocable by motion transmitted from the machine. The 
dabber brushes are renewable and contained within a frame open 
at the ends, and having devices for locking the brushes in place. 
(Accepted December 31, 1902.) 


26,558. A. E., A., and G. Walker, Halifax, Yorks. 
Shuttle-Cl Mechanism. [38 Figs.) December 30, 
1901.—-This invention relates to improvements in that class of 
weaving looms in which the shuttle-changing mechanism is put 
into operation by plates and chains, or other means, mounted 
upon and actuated by an intermittently-operated cylinder or 
barrel, and its object is to provide simple means to put the cylin- 
der into operation at will or when the shuttle requires changing. 
For this purpose there are provided two ratchet wheels on the 
cylinder, and two pawls or hooks adapted to engage them, and 
pivoted to an arm or lever that can be moved jn the ordinary way. 


In one apparatus the means comprise brush-like dabbers 





One pawl is normally prevented from engaging its ratchet 
ead ge a removable stop-piece, and the ratchet of the other 
has one tooth omitted from it, and consequently each time the 
pawl meets this space the cylinder remains stationary until the 
said stop-piece has been moved so far as to allow the other pawl 
to engage its ratchet and operate the cylinder. The plates or 
lags are so arranged that the first movement of the cylinder after 
it has been stationary brings the proper plate or lag into position 














to set the shuttle-changing mechanism in operation. The stop- 

iece may comprise a horizontal rod normally held by a spring 
in such a position that it engages the pawl or an arm thereon, 
thereby holding the pawl away from the ratchet-wheel and pre- 
venting it from engaging the teeth. A cord is attached to the 
rod and is carried round to the front of the loom so as to be 
within convenient reach of the attendant who pulls the cord in 
order to move the stop out of action when the shuttle requires 
changing. (Accepted December 31, 1902.) 

2380. J. McKean, Castle Mayne, Monaghan, Ire- 
land. Unwinding Cloth. [1 Fig.) January 29, 1902.— 
This invention relates chiefly to the process of “finishing” cloth 
at a beetling or other machine where the material under manipu- 
lation is first wound upon a roller or “ cloth-beam,” and then un- 
wound. For this purpose, according to this invention there is used 
a small roller (a ‘‘ stripping roller”) placed parallel to the roller to 
be stripped, supported in bearings which carry it at a convenient 
distance therefrom, and driven mechanically at the required 
speed. The end of the cloth or other material to be unwound is 














(2380.) 


taken from the roller on which it is, and brought outside the 
stripping roller, and then round the roller from which it first was 
taken, and again over the stripping roller, thus giving the latter 
sufficient grip of it. So long as the material is not tightened on 
the stripping roller, the latter will revolve freely inside it ; but the 
moment the attendant tightens it on the stripping roller, this 
latter pulls it straight and at the full width from the roller to be 
unwound and without improper strain. The operator has only to 
slacken the material—by not taking it from the stripping roller— 
to cause the unwinding to cease, or again to tighten it to re-com- 
mence the unwinding. (Accepted January 7, 1903 ) 


MISCELLANEOUS. 


411. P. R. J. Willis, London. (J. F. Ferguson, Baker, 
On., U.S.A.) Snap-Hooks, [6 Figs.) January 7, 1902.—The 
snap-hook according to this invention comprises a substantially 
oval or hook-shaped body provided with a swivelled or other eye- 
piece, the body having an opening and a groove and side flanges 
internally, or a tongue. A latch is pivoted to the body at a 























point between the ends of the latch in such manner as to close the 
| and oxidising pot to a greater height than heretofore before 


opening to the body. A sliding hook-shaped piece is adapted to 
reciprocate and be retained within the inner contour of the body 
by the groove, or by being longitudinally grooved to engage the 
tongue on the inner contour of the body, and carries a projection 
adapted to fit a corresponding notch in the under side of the latch 


, 





| when the latter is in the closed position, to prevent rearward move- 
ment of the sliding piece and consequent opening of the latch, 
(Accepted January 7, 1903.) 


3174. B. J. lock, London. Ball - Bearings. 
(2 Figs.) February 7, 1902.—This invention relates to ball- 
bearings for reciprocating parts, such, for example, as the cross- 
heads of engines, or the spokes of the vehicles described in 
British Patent Specification No. 14,710, of 1899. When the pres- 

| sure comes upon the balls on one side of the reciprocating part, 
the balls on the other side are liable to drop to the end of their 
| path, so that when the pressure comes upon them in turn they 
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are unable to move further, and the bearing ceases to act as a ball- 
bearing. According to this invention, the end ball, or balls, on 
one or both sides of the bearing are prevented from falling, in the 
manner above described, by a spring, which resists their move- 
ment-when free, but gives way when they are carried forward by 
the reciprocating part. This spring preferably acts through a 
pressure plate or lever, bearing on the ball or balls, whose travel 
may be limited by fixed stops and by stops on the reciprocating 
part. (Accepted January 7, 1903.) 


4916. J. Mercer, Edinburgh. Valves. [2 Figs.) Feb- 
ruary 26, 1902.—According to this invention when a valve com- 
prises a body and a detachable and softer facing—for example, a 
copper washer—the face of the valve body is itself ground true, 
so that should the soft detachable facing wear through serious 
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leakage may not ensue before its worn condition is noticed. 
The valve may be attached loosely to its spindle by means of an 
annular wall that enters and is expanded within an undercut 
channel in the spindle by means of a conical projection at the end 
of the opening in the spindle. (Accepted January 7, 1903.) 


4660. The Runcorn White-Lead Company, Limited, 
. Ve and T. Jones, Runcorn, and C. W. C. 
Crawley, London. Lead Oxide Manufacture. [6 Figs.] 
February 24, 1902.—This invention provides improvements in or 
connected with the production of lead oxide and the treatment of 
rough litharge and residues from the precipitation white-lead 
rocesses, and is generally in reference to the method and means 
of producing these oxides as described in the specification of British 








| Letters Patent Nos. 17,178 and 21,830, of 1898. According to this 
| invention, the blast of heated air or steam is made to carry the 
oxide which collects on the top of the molten lead in the melting 


taking it on to the receiver, in order that contained metallic lead 
may be precipitated therefrom. The arrangement and propor- 
tioning of the parts suitable for this method of working are 
described and illustrated. (Accepted December 31, 1902.) 
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GRINDING MACHINES AND 
PROCESSES.—No. XVI.* 
By JoserH Horner. 


Fics. 230 and 231 illustrate a link - grinding 
machine by the Actien-Gesellschaft fiir Schmirgel 
und Maschinenfabrikation, of Bockenheim, which 
is a more recent design than that by the same firm 
illustrated in our last article. The principal differ- 
ences are, that this embodies a sun-and-planet 
motion to the spindle, while that last shown did 
not, and that it has one table instead of two. 

The eccentricity of the spindle is varied by the 
hand-wheel A, and adjustment can be made while 
the spindle is revolving. Here the spindle B makes 
from 7000 to 8000 revolutions a minute, and the 
outer sleeve or pulley C 100 revolutions, 


Cc 





| pulley C. It drives the worm and wheel, and 
| thence the connecting-rod N, moving the slide M. 
|The longitudinal position of M is adjusted by turn- 
|ing the screw a, and the length of stroke can be 
varied by the link b. 

When straight work is to be ground, it is placed 
on the table, the centre E is taken out, and the 
arm D is locked to the slide K by tightening J and 
inserting a pin O, so causing D and K to move in 
unison horizontally. 

In Article No. XIV., published on January 30, 
at page 140, a link-grinder by Friedrich Schmaltz 
was illustrated. An improved form of spindle 
drive has now been fitted to this, the driving being 
done to two pulleys on the spindle, so equalising 
the pull of the belt on the spindle, and entirely 
relieving the latter of strain, which is much better 
in view of the delicate nature of the hole-grinding. 





Fig.230. 
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The two straight edges are tied together at such an 
angle that the height of the triangle measured 
from a chord of definite length as a shall be 
equal to the versed sine of the circle whose curved 
arc is desired. Two pins are inserted at the ex- 
tremities of the chord in the course of the intended 
circle; if the straight edges are moved around 
against these pins, a scriber held in the apex will 
describe the curve required. This is a method fre- 
quently employed by pattern-makers and boiler- 
makers in striking curves of large radii. The 
versed sine V is obtained thus :—V =R— /R— C3, 
R being the radius and C the semi-chord. Around 
this simple problem the machine is designed. 

In the general views (Figs. 238 to 240) the bed A 
is surrounded with a water channel (compare with 
Figs. 249 and 250). It carries the hinged pieces 
BB, which are the equivalent of the two straight 


GrinpiInc MACHINE FoR Expansion Links ; CoNsTRUCTED BY THE ACTIEN-GESELLSCHAFT FUR SCHMIRGEL UND MASCHINENFABRIKATION, BocHENHEIM. 


The machine is suitable for grinding both 
straight and curved links on one arm. For doing 
the latter, the arm D is adjusted for radius, swing- 
ing round the centre E. The height of the centre 
is adjusted by the hand-wheel F, operating the 
screw G through mitre-wheels. The bolt J is fas- 
tened to the slide K, so that the two travel to- 
gether, the arm moving vertically over J by its slot- 
hole during its radial motion ; D is coerced in line 
by the stirrup H. 

The automatic traverse of the wheel is effected by 
the pulley L, belted from the broad portion of the 





* The dates at which the previous articles appeared are 
as follow, No. I. to No, XII. being in our last volume :— 
No. I., July 4; No. IL, hy ad No. III., August 8 ; 
No. IV., August 22; No. V., ptepbes F No. VI., Sept- 
ember 19; No. VII., October 10; No. VIIT., October 24 ; 
No. IX., November 7; No. X., November 21; No. XI., 


December 12 ; No. XII., December 26, 1902 ; No. XIII., 
January 16, 1903; No. XIV., January 30, 1903; and 
No. XVI., February 20, 1903. 





The device is shown in Figs. 232 to 235, page 302, 
the first being a perspective view. It will be seen that 
the pulley arrangements pivot around the centre of 
the countershaft pulleys A. The driving takes place 
to B, thence from C over guide pulleys D, D, round 
those E on the spindle. The tightness of the belt 
is maintained by the telescopic rod F, one end of 
which is attached to the swinging arm,above, and 
the other to a lug on the balanced spindle slide G. 

The illustrations on pages 304 and 305 are those 
of a machine of an altogether different class from 
any yet described—a type standing quite alone. It 
is in use at the Epernay works of the Compagnie 
des Chemins de Fer de |’Est. The machine is de- 
signed specially for the links (Fig. 236), which are 
largely adopted on this railway, but it is adaptable 
to other kinds. The machine was designed and 
constructed at the company’s works. 

The principle of its construction is the old shop 
problem of striking an arc of a circle with two 
straight edges in the manner indicated in Fig. 237. 





edges in Fig. 237. The hinge is at a (see Fig. 244), 
and around this the two arms or cheeks are set to suit 
the curve required. The construction of the arm 
is seen in Figs. 241 to 243, which shows one of 
them enlarged, and the hinge is similarly shown in 
Fig. 244. These are adjusted at the ends by means 
of the regulating screws CC, Fig. 240. These are 
moved by the same handle that works the clutches 
in Fig. 250. The angles corresponding with dif- 
ferent radii are read off on divided sectors, one at 
each end, seen in Fig. 240. When these are ob- 
tained, the cheeks are clamped down by bolts 

ing through lugs, near the ends of the arms, 
into radial grooves in the face of the bed. 

The link D is mounted on a slide E, shown en- 
larged in Figs. 245 to 247, which is traversed longi- 
tudinally by means of a screw, from the nut of 
which a connecting-rod is pivoted to one end of the 
slide E passing through one of the slide-blocks 
(Fig. 248), through the medium of which the move- 





ment of the slide E is coerced in the grooves in B. 
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DRIVING DEVICE FOR LINK GRINDER. 
CONSTRUCTED BY MR. FRIEDRICH SCHMALTZ, ENGINEER, OFFENBACH-ON-MAIN. 





The connection between the slide and the nut on 
the screw is made through a long slot cast in the 
top of the bed, which allows freedom for the maxi- 
mum movements of the rod. Motion is reversed 
by stop-blocks fitted to the edge of the slide in the 
groove c, seen in Figs, 246 and 247, and which strike 
a lever d, Fig. 238. The motion is communicated 
to a nest of clutched gears from the lever struck by 
the stops. These gears are shown in detail in 
Figs. 249 to 251. Here G is the operating pulley 
(compare with the general views) belted froin the 
countershaft, driving the mitre-wheels H, J, and K. 
H and K are on sleeves—H on the same sleeve as 
the pulley G, and K on another. Theclutch L fits 
by a feather key to the screw-shaft M, and in being 
moved into engagement with H and K in turn re- 
verses the direction of rotation of the screw. 

The clutch lever N, pivoted at its centre, is 
locked alternately during driving and reversal by 
the two eccentric cams O, P, which cause the 
bevelled ends Q, R to be locked alternately, one 
with the lever N, the other with that, S, on the 
same spindle as N. The details of the spring 
boxes, with nuts for adjusting the tension of the 
springs and the general fitting of the arrangement, 
should be noted. 

The headstock T of the machine (Figs. 238 and 
239), enlarged in Figs. 252 to 2654, fits the bed 
by a vee’d slide, through which the transverse feed 
of the grinding wheel is imparted. On its vertical 
face the bearing slide of the wheel spindle has its 
up-and-down movement imparted by a hand-wheel 
and gears. The spindle is driven by a belt pass- 
ing around the pulleys ee to the spindle pulley f, 
which fits the spindle by a Mdinebey. 

The spindle slide is adjusted vertically by the 
hand-wheel U (Fig. 238), actuating mitre-wheels 
and a screw, the nut for which is at the back of 
the spindle:slide. An enlarged view of the spindle 
fitting is seen in Figs, 254 and 255. The actual 
bearing is an excellent piece of mechanism, em- 
bodying a double ball-bearing, both to take the 
circular running and the thrust, similar to a 
cycle axle. The front or lower balls are larger, 
where the greater strain comes, than those at the 
rear, the first-named measuring 7 millimetres in 
diameter, those at the back 5 millimetres. The 
ball seatings or cups g A are, of course, distinct from 
the main casting, since they have to be hardened 
and ground. These are pressed into the bored 
casting. The adjustable cones, j, embrace the 
spindle closely, and the top one is fitted on a 
feather key, so that it may be thrust further on 
the spindle by the nuts V, in order to take u 
slack. The seatings have radii larger than that of 
the balls, so that the pressure takes place on lines. 
The angle of inclination included between these 
lines is 111 degrees. The lower end of the spindle 
is formed as a solid nut te be held with a spanner 
when inserting a wheel arbor. The detail of the 
latter, with its conical fitting and screw, is shown 
clearly. 

Excepting for driving and reversing the links, 
the machine is hand operated, the spindle being 
fed downwards by the hand-wheel U, and trans- 
versely by the one marked X (see Figs. 238 to 240). 
The latter actuates spur gears, the last of the train 
encircling the cross-feed screw. 

Those who have followed this series cannot fail 
to observe the great developments, mostly recent, 
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of the surfacing and of the hole and link grinders. 
Such examples as we have given could not have 
been assembled a very few years ago. Several, in 
fact, have been the growth of the last two or three 
years. This growth has taken place in various 
directions : in mass, increased capacity, and im- 
mensely greater range of operations; in provision 
against distortion, in precision of results, both in 
regard to fine adjusment and in positive measure- 
ments ; in capacity for rapid reduction of surfaces, 
and also in fine degrees of finish. In proportion as 
these are combined in one machine is its value in- 
creased. 


(nese) 








THE VIBRATION OF STEAMSHIPS. 
By Rear-Admiral Gzorce W. Metvitte, Engineer- 
in-Chief of the United States Navy. 
(Continued from page 269.) 

AppLicaTion To Unitep States Torrepo-Boat 
DesTROYER ‘‘ LAWRENCE.” 

Apptyine the foregoing calculation* to the 
United States torpedo-boat destroyer Lawrence, 


P| we get— 


R = 10in. = 10/12 ft. 
L = 92 ft. for forward engine. 
J = 322, the unit being the inch = 322/124, 
the unit being the foot. 
m, = 4,6801b. _ 
mz = 10,271 ,, with 25 per cent. increase of 
——— __ propeller. 
Mm, + M, = 14,951 lb. 
Shafting reduced to crank radius = 1023 Ib. 


.3 x 1023 x 10,271 _ 





211. 
14,951 ” 

Add to m,— 
3 xX 1023 x 4680 _ 9¢ 1), 


14,951 





* See page 269 ante. 
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an) 
m, augmented = 4,680 + 211 = 4,891 lb. 
m, augmented = 10,271 + 96 = 10,367 ,, 


Mm, + Mz augmented . = 15,258 Ib. 

= 30x12 {178x108 x 144 x 322 x 15,258 x 32.2 
a x 10 124 x 4891 x 10,367 x 92 

= 604 vibrations per minute. 

The shafting was made of nickel steel, but it 
seems improbable that the modulus of rigidity was 
very sensibly above the value given by Frahm. 

_ With 32 per cent. addition to the moment of 
inertia of the propeller we get— 
n = 598 vibrations per minute. 

The shafting to the after engine of the Lawrence 
is 20 ft. shorter than that to the forward engine, or 
L=92 — 20 =72. 

The corresponding values of », from equation 
(26), are— 








w 
604 4/ = = 683 
and Le 
pos a/ 9? = 676. 
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EXPERIENCE WITH, AND CURE OF, THE UNITED 
’ 
States TorPepo-Boat Destroyer ‘‘ LAWRENCE.’ 





In these engines the valves were actuated from 
a shaft parallel to the crankshaft, and driven from 
it by spur-gearing. The reversing was effected by 
|moving longitudinally on the valve shaft a sleeve 
which had a spiral cut on it. The resistance of the 
| valve shaft to rotation tends to keep the sleeve in 
‘full gear. That is, of course, done by cutting the 
spiral to the proper hand. . 

This construction is well known. ’ 

Everything went perfectly till the revolutions 
of the forward engine reached about 270 per 
minute, when it began to work roughly and noisily. 
The spiral on the reversing sleeve began to jump 
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longitudinally, showing that there was a periodic 
reversal of the couple rotating the valve shaft. 
The trouble increased as the engine was speeded 
up to 300, or a little over. It was found impracti- 
cable to run any higher, and if run long the 
reversing gear was sure to break down. About 
350 revolutions will be required for the contract 
speed of 28 knots. 

The after-engine gave no trouble up to 300 
revolutions. 

Everything that could be thought of was tried, 
and the design and construction were excellent. I 
suspected that the trouble might be torsional vibra- 
tion of the shafting. Calculation showed, as we 
have just seen, that the natural vibrations occurred 
at 600 per minute, approximately, or just about 
twice per revolution for the speed at which the 
trouble grew most acute. A trial of the engine at 
once revealed that the longitudinal effort of the 
reversing sleeve occurred twice per revolution, 
which practically proved the truth of the explana- 
tion. 

The arrangement of cylinders and cranks was 
such as to give rise to a strong second-period 
torque, since the high-pressure and intermediate- 
pressure actuated opposite cranks, and the two low- 
pressures actuated also two opposite cranks at 
right angles to the former. As usual with such an 
arrangement, the low-pressures combined deve- 
loped much less power than the high-pressure and 
intermediate-pressure combined. 

A cure had to be effected to make it possible to 
run the engine at or over 300 revolutions. That 
suggested by Frahm—to alter the shaft diameter— 
was not possible without great expense. The 
simpler course was to diminish sufficiently the 
second-period impulse. In all cases this should be 
done, if possible, and where the vibration is of 
second-period, we have seen in the last section that 
this is possible. 

Referring to that section, we find that all that 
was necessary to eliminate second-period inertia 
turning moment (which contributed a very sensible 
proportion of the total) was to make the recipro- 
cating weights of the high-pressure +- intermediate- 
pressure equal to the sum of those of the two low- 
pressures. This was readily effected by filling the 
hollow piston-rods of the high-pressure and inter- 
mediate-pressure with a steel bar and the hollow 
crosshead with lead. (Lead was not used in the 
piston-rods, as its expansion by heat is so much 
greater than that of steel.) 

By cutting off later in the high-pressure and 
intermediate-pressure cylinders, and earlier in the 
low-pressures, the powers of the latter were brought 
up relatively to the former, and the second-period 
steam turning moment was much diminished. The 
greatest change that could readily be effected in 
the cut-off, together with the result for the forward 
engine at 275 revolutions per minute and 115 Ib. 
se pressure in high-pressure chest, is as fol- 
OWS :— 
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| acillaiii nee 
ndica‘ orse- 
Cylinder. Diameter. agg Horse- | Power in 
7 Power. er- 
centages. 
‘ i eee SI per cent. 
High-pressure .. ‘ss 22 | 44 398 } 904 58 
Intermediate - pressur 31 -62 50€ 
First low-pressure 34 -50 349 ) 651 42 
Second ,, 34 | .50 302 f 
| 1555 Diff. 16 





The engines were running at exactly the same 
speed, which we will find is a most important fact 
in the case. 

To completely annul second-period variation, an 
extremely early cut-off in the low-pressures would 
be required, but the balance could also be improved 
by letting a little live steam into the low-pressure 
receiver, 

The effect on the running of the engine was ad- 
mirable. As anticipated, some indication of tor- 
sional vibration was still found, not only for the 
forward engine about 290 or 300, but for the after 
engine about 340, or very near its critical revolu- 
tions as shown by calculation. But all serious 
trouble had vanished. 


EXPERIENCE WITH, AND Cure oF, Unitep States 
TorPepo-Boat Destroyer ‘‘ Hopkins.” 
_Another very instructive case happened with the 
United States torpedo-boat destroyer Hopkins. 
At about 250 to 270 revolutions, the forward 


became somewhat severe. At higher revolutions 
this engine ran most satisfactorily ; but at about 
300 revolutions the after engine vibrated most 
dangerously, and this was accompanied by such 
excessive ship vibration that the captain on the 
bridge could not see the horizon. 

It seemed that something was holding the after 
engine back. Its designed revolutions for full 
power are 400 per minute, but with full steam of 
270 Ib. in the boiler it would not run more than a 
little over 300. After the changes were effected 
in the moving masses and the cut-offs of the after 
engine, the sister-ship Hull ran as high as 419 
revolutions per minute. At the time of writing 
the Hopkins has not been tried again. 

The following are the data from a run of the 
Hopkins at a little under full boiler pressure, 
before alterations :— 


_ July 3, 1902. 
| 


— 
After Engine. 























—— Forward Engine. 
Steam by engine-room gauge| 224 Ib. 217 Ib. 
Revolutions per minute | 347 299 
— horse-power :— ‘ % of total 
igh-pressure .. al 58 — 649 
fn sence saga ..| 1376 2384 = 63% Not obtained. 
irst low-pressure 680 =e 
Second low-pressure 677 1857 = 37 7% tee 
Total -| 3691 Diff. = 26 % | Between 2000 
and 2500." 
Total revolutions in one nau- | 
tical mile... “ a 884 | 762 
Speed of ship in knots es 23.5 
Slip of propeller taking 8.5 ft. 
pitch .. te a al 19 per cent. 6 per cent. 





The propeller was not a true screw, and there- 
fore a definite pitch cannot be stated. 

An examination of this result is very instructive. 

The indicated horse-power was only obtained for 
two cylinders of the after engine. 
was so bad that even this was difficult to get. But 
the total indicated horse-power, by comparing the 
results from the two engines, is seen to be certainly 
over 2000, and probably under 2500. 

The smallness of the indicated horse-power in the 
after engine is not all accounted for by the smaller 
revolutions and steam pressure. It seemed to 
indicate somewhat leaky valves. This was verified 
on examination. But the very remarkable feature 
is the great difference of revolutions and slip. 

If there was no wake—and here the run to the 
propellers is very clear—the horse-power of each 
engine, used in propulsion, would be roughly pro- 
portional to the square of the slip; that is, to the 
energy imparted to the column of water in which 
the propeller works. Hence, if the action of the 
forward engine is normal, and if the efficiencies of 
the forward and after engine were equal, this com- 
parison gives for the after engine only 

sor x © = 368 LH.-P. 
192 

(Allowing for the wake, this figure would be 
rather larger.) Thus it appeared that nearly 2000 
indicated horse-power was being wasted, 

From this it was first concluded that the propeller 

of the after engine was bent ; and in any case the 
whole of the vibration was so great that a thorough 
examination was imperative. The ship was there- 
fore docked after two single runs on the mile at 
such high speed, but the condition of the propeller 
was found to be perfectly satisfactory. A begin- 
ning of the notching, to be mentioned later, was 
alone discovered. 
After considering all possible ways in which loss 
of power could be accounted for, there was still no 
doubt that it was wasted at the propeller. It can 
readily be shown from equations 10a and Ila of 
Appendix I. that the power absorbed by transverse 
vibration of the ship is exceedingly minute in 
amount. Internal friction of the engine is, of 
course, entircly inadequate in this case ; besides, 
the engine turned very freely, and ran without a 
sign of heating. On the other hand, with great 
torsional vibration the resistances acting on the 
propeller are such that the power absorbed may 
rise to be large. Thus it became very probable 
that the whole trouble arose from torsional vibra- 
tion of the shafting, and a calculation similar to 
that given above for the Lawrence showed that the 
elastic vibration of natural period should occur at 
the rate of about 540 per minute for the forward 
and 618 for the after engine. This gave the critical 
revolutions for the forward engine as 270 and for 
the after as 309 per minute, which practically 
agreed with the trial. 





engine worked very roughly, and the ship vibration 


The vibration | 


same as for the Lawrence, and the same means was 
taken to reduce the second-period impulses due to 
steam and inertia. é 

The alterations were first completed on the 
sister-ship Hull, and no difficulty was experienced 
in running at the critical revolutions ; though, as 
in the Lawrence, the engines seemed to make a 
little more noise at these speeds. As it seemed in- 
judicious to alter the cuts-off in either boat so 
much as to get a nearly complete balance for 
second period, it was intended to use the by-pass 
into the low-pressure receiver to help to bring up 
the power of the low-pressure cylinders. Using 
‘this on the forward engine of the hull seemed dis- 
tinctly to diminish the noise at 250 to 270 revolu- 
tions, though at all speeds the running of the 
engine would have been judged excellent. Per- 
haps the most remarkable evidence of the change 
in mechanical efficiency is given by the fact that 
while the Hopkins’s after engine ran at only little 
over 300 revolutions, with 270 lb. steam, the initial 
pressure in the high-pressure card of the Hull’s 
after engine, subsequent to the alterations, was 
only 130 1b. for 318 revolutions, all other condi- 
tions being the same as in the Hopkins. The 
lengthening of the cut-off accounts only for about 
one-fourth of the reduction of initial pressure. 

The percentage distribution of power in the 
Hull at 1145 indicated horse-power and 231 revolu- 
tions was about the same as that given for the Law- 
rence, but was rapidly improving as the power 
went up; and this occurs also with the Lawrence. 
It may be a matter of surprise that so much im- 
—— was effected when, even at critical revo- 
utions, considerable unbalance remained. But, 

1. When the cause exciting vibration is reduced 
{so much that there is no back-lash or jar, the 
|destructive power of the action is at once im- 





| 


|mensely mitigated. Wohler’s well-known experi- 
|ments show that the stresses ranging up to 5.40 
|tons per square inch, quoted from Frahm’s paper, 
would be in no way dangerous ; but severe a 8 - 
tion must usually induce serious jarring. For 
instance, in the Hopkins, not only was the noise 
in the engine deafening, but at. the stern the slam- 
ming of the shaft in the stern bearings at the 
critical revolutions was almost unnerving. This 
has entirely disappeared in the Hull. 

Frahm shows: that the amplitude of torsional 
vibration is proportional to the exciting couple, 
but his estimates of stress necessarily take no 
account of slack or jarring. 

(Reducing the exciting forces of transverse ship 
vibration to half is far from reducing the effect in 
the same proportion. This will be evident after 
reading Appendix I. Hence the balance to pre- 
vent transverse vibration must be much more 
perfect than in the case of torsional vibration.) 

2. The rate at which a propeller would damp 
torsional vibration must diminish greatly when the 
slip gets small and the blade is moving approxi- 
mately ‘‘ edge on” to the water. So much power 
was being absorbed in the Hopkins that the after 
engine dragged behind the forward one, reducing 
the slip. This, in turn, reduced the rate of absorp- 
tion for a given amplitude, and thus allowed the 
amplitude to rise. If steam had been partly shut 
off the forward engine to make them run together, 
there seems little doubt that the vibratory action 
would have been much mitigated. Hence, when 
the balance was so far effected that the engines in 
the Hull ran together readily, the good effect of the 
alteration was fully realised. 

[Note added February 7, 1903.—The statement in the 
receding paragraph seems to be remarkably confirmed 
y the trials of the Macdonough, sister ship to the 
Lawrence, which have been made since the dl nd 
was written. 

The second-period torsional balance of the after engine 
of the Macdonough is slightly worse than that given 
above for the Lawrence. But sv long as this engine ran 
faster than the forward engine, the result was satis- 
factory. On Run 2, of December 2, 1902, we have:— 








| Forward Engine. After Engine. 
Fas High- 
aay | High + | two Low-| Pressure 
| oto Pressure | + Inter- | TWO Low- 
Pose Cylinders. | mediate- Pressure 
| Cylinder. Pressure | CYlinders. 
| Cylinders. 
Percentage of total | 
wer a --| 66.0 | 45.0 59.7 4C.3 
Revolutions .. ant 320 332 
Indicated horse-power 2820 2528 
Power per revolution) 8.81 7.61 








The arrangement of cylinders and cranks is the 
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GRINDING MACHINE AT THE EPERNAY WORKS; EASTERN RAILWAY OF FRANCE. 


Fig. 590. 
B 
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The after engine is near its critical revolutions; and, | 
especially as the power per revolution is lower for this | 
engine, the elements of trouble are markedly present 
should the after engine run slow. 

For some reason, not yet precisely ascertained, the after 
engine did run slow on the next trial—January 4, 1903. 
As the after engine approached ‘its critical revolutions, 
vibration became somewhat severe, and it fell further | 
and further behind the forward engine, till on Runs 7 
and 8, at 235-lb. steam for both engines, the mean revo- 


lutions and slip were :— 
Forward After 


Engine. Engine. 


Revolutions per minute _... 376.6 332.9 | 
Difference of revolutions ... 43.7 | 
S in knots = ee 27.72 

Slip per cent.... = aa 21.5 11.2 


If this explanation is true, the trouble will be readily 
obviated by equalising the power per revolution and 
further improving the balance. Should the result be 
known before these articles are completed, it will be 


noted. 
(To be continued.) 








QUEEN’S ENGINEERING WORKS, 
BEDFORD. 


(Concluded from page 267.) 


The Heavy Machine Shop.—The heavy ma- 
chine-shop contains the largest. machine - tools 
in the works; all the big tools being driven 
by separate motors, whilst each line of shaft- 
ing has its own motor. The first machine-tool to 
be noticed isa large planing machine by Messrs. 
W. G. Armstrong, Whitworth, and Co., shown in | 
Fig. 8 on our two-page plate last week. It will | 
take work 8 ft. 3 in. square under the cross-slide, 
the table having a stroke of 16 ft. There are four | 
tool-boxes—two on the standards and two on the | 
cross-slide. The table is driven by a screw running | 
in an oil bath. The cutting speed is 25 ft., and | 
power is derived from a separate motor attached to | 
the machine. This is a fine massive tool, and does 
excellent work. Another planing machine worthy | 
of attention has been supolied by the Pond Ma- | 
chine-Tool Company, of Plainfields, Pennsylvania. | 
It is-a rapid-moving machine, motor-driven, and | 
will cut cast iron at a speed of 26 ft. per minute, | 
the table being rack-driven. In contradistinction | 
to the Armstrong planer, just mentioned, which | 
has flat slides, this machine has slides of a Y-section | 
on the American principle. It does excellent work, | 
and is steady at the highest speed at which it runs, | 
the deep standards amply providing for stresses in | 
the line of motion. The next machines to attract | 
attention were two boring mills—one | the Niles | 
Company and the other by Bullard. The former | 
will take work 90 in. and the latter 62 in. in dia- | 





(For Description, see Page 301.) 
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GRINDING MACHINE AT THE EPERNAY WORKS; EASTERN RAILWAY OF FRANCE, 
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meter. These are both most useful tools, and are | chine-tools of a high class. They are alarge planing 
highly spoken of. machine by Messrs. Shanks and Co., of Johnstone, 


Ve now come to two representative British ma-|and a large boring machine for engine bedplates 
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by the same firm. These machines are well known 
to our readers, and, it is hardly necessary to say, 
turn out excellent work. There are several crank. 
lathes, the largest being by Messrs. Craven 
Brothers, of Manchester. This also is a fine tool, 
electrically driven. Close by there is a crank- lathe 
of American manufacture, being supplied by the 
Pond Machine-Tool Company, of Plainfields. Both 
these lathes are specially designed for turnin ng 
three-throw engine crankshafts. The last-name 

machine has the usual Y guides on the beds and 





long saddles, in accordance with American practice. 
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The head is powerfully treble-geared. There is a 
special boring machine, by Messrs. Craven Brothers, 
for compuund engine cylinders when cast together. 
It has two boring heads, and will operate the two 
cylinders and their piston valve chambers at one 
setting. 

The Medium Machine Shop.—The medium ma- 
chine shop contains various groups of machine 
tools of the usual description. The crank-lathes 
are mostly by Messrs. Craven Brothers, of Man- 
chester. They are of recent design, and have been 
constructed in an unusually substantial manner in 
order to be adapted for the high-speed tool steels 
which have come so prominently into use of late. 
The steel here used is that known as ‘‘capital” steel, 
made by Messrs. Seebohm and Dieckstahl. A 
steel made by Messrs. Armstrong, Whitworth, 
and Co., known as ‘‘A. W.” steel is also used. 
Messrs. Allen speak of the remarkable advance 
made in shop practice owing to the use of these 
tool steels. The cost of machining has been 
greatly reduced, but this has necessitated increas- 
ing the speeds of cutting all round. These high 
rates of turning are naturally somewhat trying to 
the machines ; it is found that lathes that would 
work well at ordinary speeds with ordinary tool 
steels are not sufficiently strong for the new de- 
scription of material. It is, however, an experi- 
ence not confined to this firm, and lathe-makers 
will doubtless find a large number of orders 
coming in from those engineering establishments 
in which the management is sufficiently enter- 
prising to take advantage of this new development. 
At the time of our visit, we noticed one lathe 
turning up a piston-rod with a tool of ‘‘ capital” 
steel. The material worked on was 35-ton steel 
with 27 per cent. elongation; the diameter was 
5 in. finished, and the work was reduced ? in. in 
diameter, with a traverse of 13 per inch. 

Turning for a moment to another branch of the 
subject, it may be remarked here that the type of 
connecting-rod which has long been used by this 
firm for their high-speed engines is in conformity 
with what has been shown to be necessary by the 
inquiry that resulted in consequence of the Bull- 
finch disaster. It has an unusually long V-jaw, 
and only one angle is used for all sizes of connect- 
ing-rods, so that all can be turned by means of a 
former. 

There is a complete equipment of drilling ma- 
chines in this shop; in one group there are 
eighteen by Messrs. Muir and Co., of Manchester. 
These machines are all fitted with what is known 
as the ‘‘Presto” chuck. This is an ingenious 
device which enables the various drills to be re- 
moved from the spindle while the machine is in 
motion. Each machine is also fitted with tapping 
apparatus that can be treated in the same way. 
In these shops what is known as the ‘‘drill block 
system "which is not so common as it might be 
in this country—has been introduced. It forms 
one of the details of the tool distribution to which 
we have already made reference. With the old 
methods, each driller had a complete set of drills 
in his possession, but now the drills are always 
returned to store, and in that way are kept in 
efficient order. A drill, however, is not given out 
separately, as the operator takes the block which 
forms a holder for a set of tools for any given size 
of hole. It may be that the whole of the tools in 
the block may not be needed, but, as they are all 
kept together when the man has his block, there is no 
occasion to send back to the drill-room for anything 
that may be found to be afterwards needed. For 
instance, a drill-block for a g-in. hole will contain a 
f-in. drill, a g-in. clearing drill, a g-in. tapping 
drill, and a §-in. reamering drill. There will be a 
§-in. machine reamer, and a §-in. machine tap. 
There will be two counterbores for facing down, and 
two for facing up. There will be one radius counter- 
bore for up or down, one stad-driver, and a stud- 
shortener, for cutting the studs level and putting the 
radius on, so as to make al] uniform. All these go 
out together, whether the man needs to use the 
whole number or not. 

Passing out of the drilling department, there are 
to be seen two band-saws of Messrs. Noble and 
Lund’s manufacture. Here, crossheads, connect- 
ing-rods, cranks, and other parts are sawn to shape. 
The grinding department is another section which 
is worth attention on the part of English engineers. 
This system of working might be more widely 
introduced with advantage. Among the various 
tools are three Brown and Sharpe grinding machines, 
and a larger one by the Landis Tool Company, of 





Waynesboro’, Pennsylvania. _ There is also a grind- 
ing machine for piston valves by Muir and Co. _ All 


| 


heated in a lead bath, the metal thus being out of 
contact with the air, and not subject to oxidation. 


circular work is, when possible, done by grinding. | The tools are issued in exchange for brass checks. 


The machines here are all of modern type, and are 
fitted with adequate water service—a matter of some 
importance. The light turnery comprises a large 
number of smaller lathes by Messrs. Lang. 

The boring department contains a complete set of 
machines by Messrs. Lang, Bullard, the Gisholt 
Company, and other manufacturers. The American 
system of boring, roughing, reamering, and sizing 
is adopted. A series of semi-automatic machines 
by Jones and Lamson, Ward and Co., of Birming- 
ham, and Herbert, of Coventry, are also in this 
bay. Three machines by Herbert are fully 
automatic. There are also two semi-automatic 
machines, which were employed in making parts 
from bar 28 in. in diameter. In connection with 
the Jones and Lamson machines, the screw-cutting 
die of this firm is especially well spoken of, and is 
considered one of the most ingenious parts of the 
machine. At first, until there was a good supply of 
these dies in the shops, the men used to fight who 
should get them. e hear, by the way, that the 
machinery for making this particular detail cost 
6,0001. before the design was completed. The 
automatic and semi-automatic machines are neatly 
arranged in one line, and grouped in such a manner 
that the material is handled with the least possible 
expense. It is the practice to turn bolts out of the 
solid up to 2 in. in diameter, the larger sizes being 
forged. A special machine in this department has 
been supplied by Herbert, of Coventry, for facing 
the bolt heads. 

A copious supply of oil is provided for the work- 
ing of these machines in accordance with the 
now recognised practice, and the pieces from the 
machines, before passing to the stores, are placed 
in oil separators. All the chips are also passed 
through the oil separating machine. This is of the 
usual centrifugal type, revolving at about 2000 
revolutions per minute. From a bucketfull of chips 
and shavings from one to two pints of oil will be 
obtained, long curled shavings holding a great deal 
of the lubricant. On an average about eight 
gallons of oil a day are separated by this machine, 
and this, at a price of say 2s. 9d to 3s. a gallon, 
soon pays for the outlay. 

Close by is the separate department devoted to 
milling machines, which have been supplied by 
Messrs. Hulse, of Salford, Messrs. Lang, of John- 
stone, and Messrs. Muir, of Manchester. A 


detail in connection with shop practice may be | pa 


here mentioned. With the exception of the 
Jones and Lamson type of machines, nearly all 
the machine-tools are driven by means of friction 
clutches fitted direct on the main driving shafts. 
In this way a large saving is effected in the amount 
of horse-power, and there is also, naturally, less 
belting than would be required for driving in the 
ordinary way, the top gear being unnecessary. The 
management consider that this system, which we 
believe was first adopted on a large scale in these 
works, is very efficient, and certainly the absence of 
counter-shafting makes the driving arrangement 
very neat and light in appearance. The long 
handles, or levers, required for starting the belts, 
or for clutches, are all of wood, and being less heavy 
than they would be if of metal, very little vibration 
is set up, and, therefore, steady bars are not needed 
to guide the levers. 
he Tool-Room.—The tool-room is, as in all well- 
conducted machine-shops, run on the modern 
rinciple--an important section—and the directors 
ave given great attention to this part of the work. 
It should be mentioned that limit gauges are used 
exclusively throughout the works, these having 
been manufactured by Messrs. Loewe and Co., of 
Berlin. Three distinct gauges are provided in the 
limit system. The first is for the articles that are to 
be finished by grinding ; the second is for those which 
are to be used as running fits ; and the third is for 
those which are required for driving fits. The varia- 
tion of clearance is made in all cases on the shafts, 
and the holes which are for bearings or wheels are 
bored to standard diameter. All work is done to 
jigs and templates, great attention being paid to 
the manufacture of jigs in order that work should 
be interchangeable. A very full equipment is pro- 
vided for the use of the tool-room, and comprises 
standard screw gauges, cylindrical gauges, and 
length gauges. The screw gauges which are issued 
to the workmen are checked twice a week, and the 
limit gauges once a week. In the tool-room there 
is a gas furnace for hardening, and cutters are 


’ 





When a tool is given out, a check is put in the 
place from which the tool is taken. 

The construction of the drawers and nests for 
holding various descriptions of tools has been well 
thought out, but the details are too complicated to 
describe without the aid of elaborate drawings. In 
the tool-room there is an excellent equipment of 
machine-tools for the manufacture of gauges and 
the upkeep of milling cutters, and several sets of 
standards are always kept for reference. There are 
length gauges by Loewe and Co. from 9; in. up to 
4 ft., and mandrels for standard diameters from Pin 
up to 4 in., also by Loewe. The stock of milling 
cutters is very large, the firm largely making their 
own. In regard to the economy of this practice, 
it is considered that it is as difficult to grind and 
harden an old milling cutter as to make a new one; 
therefore, unless the work of sharpening is also 
done outside, it is as well to make the milling 
cutter from the blank. For this purpose a good 
plant is needed, a special Brown and Sharpe 
machine being noticeable. Naturally, the outfit for 
making milling cutters involves considerable ex- 
pense, so that unless a firm is prepared for the 
large outlay necessary, it is as well not to go into 
the matter at all, but to buy from outside. It is 
found a convenience here to be able to produce on 
the spot milling cutters of special form, as they 
often take some considerable time to get when 
supplied from makers, and are by no means cheap 
in cost. Some of the jigs are of large size, and 
somewhat elaborate. Amongst those most common 
are jigs for engine bedplates and cylinders, and 
flanges, and for armature couplings; these, of 
course, have hardened steel bushes. The plug and 
ring standard gauges are by the Brown and Sharpe 
Company, the Whitworth standard screw gauges 
being by the Whitworth Company. 

The Examiner's Department.— The examiner’s 
department provides for a complete system of 
examination over all the works. When the various 
articles manufactured have left the machines, they 
are sent to the examination table, and thoroughly 
checked over before being passed. A special 
measuring apparatus is worthy of attention. It is 
not every man who can read a micrometer gauge 
correctly ; and, unless the operator is experienced 
in the matter, there is often a doubt about the 
exact dimensions. The apparatus that the com- 
uy has in use in each department does away 
with doubt in this respect. There is a small dial, 
which is about 3 in. in diameter, and is divided 
into one-thousandths of an inch, the space moved 
by the needle of the dial to give this measurement 
being about +; in.; it is easy, therefore, to see 
what is the departure from accuracy in any article. 
This machine is known as the Brown and Sharpe 
test indicator. 

The lifting and transferring arrangements consist 
chiefly of three 10-ton and one 15-ton electric 
travelling crane, in addition to which there are the 
usual lifting appliances for machine-shops of this 
kind. The whole of the electric equipment, which 
is of a high character and modern in design, has 
been carried out by the company. 

The Electrical Department.—The manufacture of 
dynamo-electric machines and motors is carried out 
in a separate department. The dynamo shop is 
situated on the north-west of the main building ; 
and here, at the time of our visit, were a number 
of continuous-current dynamos of various sizes in 
process of manufacture. A prominent object upon 
entering from the turnery is a cylindrical vacuum 
chamber, of a type now rapidly coming into use, for 
the purpose of extracting moisture from armatures 
and field-magnet coils, without the use of such 
high temperatures as would be otherwise required. 
The chamber is heated by means of a coil of steam- 

ipes, arranged round the inside of a cylinder. 

here is an air-tight door at one end, and air is 
extracted by means of an air-pump, driven by a 
small steam-engine. A very low pressure, little 
short of a complete vacuum, is soon attained, and 
the evaporation of moisture proceeds rapidly. 

Near this drying chamber are the standards for 
supporting the armatures during winding. The 
armatures in almost every case in these works are 
of the multipolar slotted type, with a barrel form 
of winding. In the larger size the shape bars are 

ut on in two separate layers, carefully insulated 
rom each other, and the joints are then soldered 
up. For small sizes and for high voltages, loops of 
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wire or strip are used, shaped with specially- 
designed formers. 

There are some special machines for winding 
field magnet coils, and each of these is driven by 
a small motor. The wire is fed from a drum over a 
series of pulleys on to a bobbin, the feeding appa- 
ratus being provided with the horizontal traverse 
motion actuated by spur gearing. The gearing 
can be altered so that the horizontal movement of 
the wire during one revolution corresponds with 
its thickness, the turns being practically made to 
lie close together in this way. e number of turns 
is registered by means of a counter. 

The benches used for assembling the commutator 
sectors are behind the winding machines. After 
the plates have been subjected to a final straight- 
ening, to correct any twist that may have been 
given to them in the drawing process, they are 
placed, with the alternate pieces of mica, in a 
special chuck, so that they may be turned. The 
chuck used consists of an iron cylinder through 
which, at equal distances in the circumference, a 
number of screws pass. On the inside of the ring, 
between it and the assembled commutator plates, 
is a second ring divided up into segments, whilst a 
small gap, oblique to the axis of about 7, in., is 
allowed between the adjacent segments. When 
the screws in the outer cylinder are tightened up, 
all the commutator plates are equally pressed in- 
wards together. The commutator is then placed 
in a boring mill, and the V-grooves for the mica- 
nite rings are cut and the ends turned. After this 
the commutator is mounted upon an iron sleeve, cast 
in one piece with one end of the rings, and the 
second end ring is tightly forced home by means of 
bolts passing through the inside of the commu- 
tator. Finally, the commutator is placed in a 
stove, and heated up to a temperature far beyond 
that with which it will attain in working—say, 
about 400 Fahr., after which it is finally tight- 
ened up. When cold, the commutator is taken 
to a milling machine, and slots are milled in the 
sections at one end to receive the commutator lugs, 
which are then sweated in. 

At the western end of the shop there are three 
lines of shafting for serving machine-tools ; each of 
these is driven by a separate semi-enclosed motor. 
Among the machine-tools thus driven may be 
mentioned lathes for banding armatures, a hori- 
zontal machine for boring work, a Bullard vertical 
boring mill (chiefly used for turning commutators 
and end plates for semi-enclosed motors), a heavy 

unching machine, and a number of small tools. 

here are two Bliss notching machines, and a third 
by Taylor and Challen, for stamping slots in 
armature discs ; these are in constant use. The 
heavier work, such as planing and boring of large 
magnets, or the turning of large shafts and 
armature hubs, is carried out in the main machine- 
shop. 

For taping the shaped armature coils and bars 
there is a plant designed exclusively for the work, 
the time occupied in this part of the manufacture 
having been much economised by the special 
machines which have been introduced. The bar to 
be taped is passed through the middle of a revolv- 
ing ring, at one point in the circumference of which 
is fixed a coil of tape. The latter is thus made to 
circle round the bar, which is passed along by hand 
as each portion is covered. When complete, ‘‘end- 
less” coils are to be taped, the coil is interlinked 
with the revolving ring, a slot being made in one 
part of the ring to admit the coil. 

The building up of armature cores and general 
fitting work is carried on in another portion of the 
shop. Hydraulic pressure is used in every case for 
the purpose of forcing the armature hubs or spiders 
on to their shafts; this method has been found 
very successful. 

There is a 5-ton electric travelling crane, by 
Craven Brothers, which serves the western half of 
the shop, while along the eastern side are two 
smaller hand travelling cranes. In addition there 
is a portable workshop crane, which is found very 
convenient for lifting heavy work into and out of 
the machine-tools. 

The Forge and the Smithy.—Although these 
works have been established so recently, extension 
is still going on; in fact, continuous enlargement 
has been in progress since the foundation. Hence 
it comes about that the present smithy, which is 
between the dynamo shop and the foundry, is 
shortly to be removed, as also is the foundry, the 
S9ace covered being required for other work, while 


city for production. The present smithy is pro- 
vided with three Massey steam - hammers, the 
largest one being 20 cwt. The blowers and 
machine-tools are electrically driven. 

The company do most of their own forging, and 
the steel which is used is exclusively of the Siemens- 
Martin open-hearth description ; it has a tensile 
strength of 30-35 tons per square inch, with an 
elongation of 27 per cent. e material-testing 
machine, it should be stated, is in the machine- 
shop, and is of 10 tons capacity, being by Buckton 
and Co. The management of these works prefers a 
smaller machine, as it is desired to test the material 
and not the piece as a whole. If it is cut up into 
smaller parts, the possibility of detecting a flaw is 
increased, as the weak spot would be in larger 
proportion to the total area of the test piece ; that 
is to say, there would be a larger ratio of defective 
part in the smaller section. 

The Iron Foundry.—The iron foundry is situated 
at the north end of the fitting-shop. It consists of 
two bays, 60 ft. wide by 260 ft. long. This, how- 
ever, as stated, has been found insufficient, and a 
new foundry is about to be built. There are two 
cupolas on the eastern side of the foundry, one 
melting 15 tons and another 19 tons of metal per 
hour. The blowers are of the Baker type, and are 
driven by an electric motor. Special arrangements 
are made for charging the cupolas, so that the 
correct mixture of iron and proper weight of 
material can be given with greater accuracy than is 
usual. The firm attach a good deal of importance 
to the special mixtures of metal they use for various 
castings. This applies especially to the cylinders 
of their high-speed engines, the iron used having 
been found to give excellent results. The foundry 
is fitted with four electric travellers, three of 5 tons 
and one of 15 tons, and on every alternate column 
hand lifting gear is fitted, in order, if necessary, to 
assist the electric travellers. As the soil in this 
part is somewhat damp, a cast-iron tank has been 
fitted, in which moulds for the larger castings are 
formed, and the metal can therefore be poured 
without any fear of dampness. ll castings are 
treated with acid to ensure sand being thoroughly 
removed. This matter receives special attention in 
the case of castings with heavy interior core work, 
as it is found possible by these means to remove 
sand with facility from the interior of a casting 
of even a complicated nature. This operation is 
carried on outside the building, a truck aces filled 
with castings and run out into the dipping depart- 
ment. There are the usual sand mills and crushing 
mills, driven by an electric motor, core ovens, 
drying stoves, &c. Several Piften portable heaters 
are used with great success. 

The Brass Foundry.—The brass foundry consists 
of two bays, each 30 ft. wide, and is so arranged 
as to take the largest centrifugal circulating pump 
castings required by the Admiralty. This, at the 
present time, necessitates castings being made up 
to 30 ewt. There are six pot-furnaces and one large 
air-furnace. The brass foundry alone turns out 
nearly two tons of castings per week. A special 
department is set aside for the tinning and filling 
of ree with white metal. 

The Pattern Department.—The pattern depart- 
ment is a lofty and airy building, 40 ft. wide by 
160 ft. long. It is fitted with a large number of 
wood-working tools, mostly by Allan Ransome 
and Co., of Newark. In these works the pro- 
duction of patterns is an important business ; and, 
owing to the number and variety that have to be 
kept, the pattern stores are of considerable magni- 
tude. 

Time-checking.—The whole of the time-checking 
throughout the various departments is carried out 
on the Rochester clock system, so that every man 
is his own time-keeper. This system is now fairly 
well known, and is coming more and more into 
use in this country; it having been introduced 
from the United States, where it is extensively 
adopted. In each department a clock is fitted and 
time-cards are provided. As the workman enters, 
he takes his card from one board, and, putting it 
into the machine, it is stamped with the time on it. 
He then places the card on another board, and his 
time into the works is thus checked. In these 
works, as in several others which we have visited, 
the system is highly spoken of. , 

The Training of Pupils.—The training of pupils 
is a matter to which the firm have for some years 
past paid a great deal of attention. Mr. W. H. 
Allen, the senior director, devotes himself per- 


interest. Adjoining the office there is a hall which 
serves as_a lecture-room, and is under the charge 
of a demonstrator, who not only assists in solving 
difficult problems connected with the work, but 
also guides the pupils as to the literature which 
should be selected on various subjects. This 
gentleman, who is a Whitworth scholar, and who 
was educated at the Royal School of Mines, super- 
intends each pupil in the various departments, and 
is entirely responsible for the work they are engaged 
upon. One evening of every week during the 
winter months is set apart for study, the de- 
monstrator giving a complete course of lectures to 
the students in the lecture-hall. This is a detail 
that should commend itself to those interested in 
the training of young engineers. The pupils also 
are largely in communication with the directors, 
who endeavour to exercise a useful influence upon 
their well-being generally. 

It is also gratifying to state that the pleasantest 
relationship appears to exist between the company 
and their employés at large. All work is by con- 
tract ; and throughout the workmen appear in- 
terested in their work, and anxious to do the best 
they can to secure satisfactory production. 

In connection with the works there is an annuity 
scheme, to which the company contribute one 
hundred pounds yearly. The money is vested in 
trustees, consisting of one man elected from each 
department, three foremen elected by the foreman 
of the works, the works manager, a member of 
the office staff of each department, and a member 
of the firm. Any recipient of the fund must be 
over 55 years, and have been in the employment of 
the company 15 years. 








THE CRYSTAL PALACE MOTOR-CAR 
SHOW. : 

At the Crystal Palace Automobile Exhibition, 
held recently, a number of motor cars were 
shown which had been brought over direct from 
the Paris Exhibition, held a short time before. 
In the following article notices are given of the 
more important of these exhibits, which belonged 
successively to each of the two shows. * Figs. 
1 and 2, page 308, are two views of a four- 
cylinder Daimler motor for a Mercedes auto- 
mobile. Four Mercedes cars, of 8, 16 to 20, and 
28 to 34 horse-power were shown by E. W. Hart, 
of Luton. The London Motor Garage Company, 
and Messrs. Mann and Overton, Limited, each 
exhibited a 20 horse-power Mercedes-Simplex car ; 
and Messrs. Milnes-Daimler, Limited, a 28-35 brake 
horse-power Mercedes-Simplex frame. ~On the 
Continent, many of the new designs for detail parts 
adopted by the Daimler Company, of Cannstatt, 
serve to establish current practice ; this is especi- 
ally the case in Paris, where the Mercedes frame, 
motor, &c., are taken as a basis for comparison 
with other types. Among the recent improve- 
ments in the Mercedes automobiles may be men- 
tioned a reduction of 30 per cent. in the weight 
of the radiator, combined with an increase of 
about 40 per cent. in the cooling surface ; also a 
decrease in the consumption of liquid fuel. 
The display made by the Société des Anciens 
Etablissements, Panhard et Levassor, of Paris, 
was particularly interesting, owing to the firm’s 
high repute, the number of their exhibits, and the 
novelty of several detail “rare Among these may 
be mentioned the Krebs automatic carburettor, 
named after its inventor, Mr. Krebs, who is a 
director of the company. The object followed in 
the design of this apparatus, and which appears to 
have been attained, is to cause the motor to be sup- 
plied automatically with the right explosive mixture 
for any speeds. In all explosive mixtures the essence 
and the air have, as is well known, to be combined in 
a certain determined proportion, in order to insure 
the best possible results; a constant has tobe reached, 
notwithstanding the variations in the number of 
strokes, the effect of which is to disturb, more or 
less, the suction of essence and air, this being especi- 
ally the case with the ordinary jet carburettors. Mr. 
Krebs investigated the extent of the ‘variations 
in the action of the carburettor for different 
speeds, and applied himself to design an inlet 
port, the shape and opening of which would allow 
the air inlet to suit the various conditions, The 
Krebs carburettor is shown in Figs. 3 and 4. The 
essence is supplied to it through the threaded neck 
shown in Fig. 3; it passes through a filter, enters 
the small receiver, and rises in the nipple marked 








both these departments have outgrown their capa- 


sonally to this matter, in which he takes great 


D in Fig. 4. During the suction stroke a quantity 
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of air enters at A, and draws with it a certain 
amount of essence. The mixture-takes place, and 
is “— to the motor through the pipe marked 
U. he additional air required for the higher 
speeds enters through the supplementary ports M, 
the shape of which is shown in Figs. 3 and 4. 
The decrease in pressure is in direct propor- 
tion to the speed cf the pistons, and this acts 
to adjust the opening of the air ports M. The 
carburettor contains two cylindrical slide-valves : 
one horizontal, controlled by the governor, 
and cut at one end with V-shaped notches, for | 
wire-drawing the explosive mixture on its flow | rea3.0) = 

to the motor. The other slide valve, marked K in| Fig. 6. Rocuet-ScHNEIDER CHANGE-SPEED GEAR. 
Fig. 4, is vertical ; its rod is fitted at the top with a | 

disc Q and an india-rubber diaphragm contained in | sible cam-gear for working the inlet valves of 
the casing O. A small vent yy in. in diameter is | high-power motors; this allows the adjustment 
cut in the top of the latver at S; when the disc | of the volume of mixture drawn in the cylinders, 
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recedes from the top of tie casing at each suction | the extent of compression being in each case the | 


stroke of the motor, a small quantity of air enters | exact amount required for ignition. The turning | 
at S, its volume increasing owing to the expansion | of the starting crank and overcoming the compres- | 
of the india-rubber sides. When the spring R|sion require but a slight effort ; a 35 horse-power 
causes the disc to close on P, the air escapes slowly | motor is started as easily as one of 10 horse-power. 
through S. The vertical slide-valve follows the |The firm’s new radiator, contained in a water tank 
least motion of the disc, and its action in re-|and provided with a ventilator, forms also an 
gulating the additional air supply through the | interesting feature. The ventilator is in the rear 
variable ports M maintains constant the right|of the motor. Messrs. Panhard and Levassor 
proportion of mixture according to the varia-|make an automatic lubricating device with two 
tions in the work of the motor. The Panhard- outputs, actuated by the exhaust gases. This 
Levassor Company have also a system of exten-|device supplies the oil to the cylinders and | 
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the moter: casing, and is arranged to serve 
|as a support for the pressure gauge of the 
|pump and the voltmeter. The mechanism for 
actuating the throttle valve and the advance 
| sparking apparatus are connected to the steering 
|hand-wheel. An ironclad dynamo, of robust make, 
,and protected from mud and dust, is: fitted in the 
| cars for recharging the accumulators for ignition. 
Fig. 5 is a section through the carburettor 
)manufactured by the Société des Anciens Etablisse- 
|ments Georges Richard, of Paris, the references to 
this diagram are the following :— 
A. Essence inlet. 
B. Needle valve. 
C. Float. 
D. Float-feed receiver. 
EE, Air inlet. 
F GG, Slide-valve gear to regulate the air inlet. 
H H1!. Essence-spray nipples. 
J. Outlets to cylinders. 
K. Plunger to regulate float level. 

Two Richard automobiles, of 10 and 12 horse- 
power, were exhibited by Messrs. Mann and 
Overton, Limited, of London. Messrs. Richard 
build their low-power cars with a steel tube frame : 
the motor is vertical, and its cooling is insured by 
a ventilator, the crank casing being also ventilated. 
Transmission is by a belt the tension of which is 
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| effected by a lever that acts on the rear axle. The 
‘consumption of these cars is stated-to be very 
| low. In their 5 horse-power car the motor 
| is water-jacketed. The frames of the cars built for 

motors from 74 to 20 horse-power are formed of 
| beams carried on wooden wheels, with the nave 


‘on the field artillery pattern. 
—_— the motor has only one cylinder; the 10 
orse-power motor has two cylinders, and the 


For 7} horse- 


| 20 horse-power has four. The speed of the cars 
|with two-cylinder motors can be increased from 
15.5 to 31 miles, simply by displacing the accele- 
rator handle, without having recourse to the 


| change-speed gear. 


In some cars, the weight of 


| which exceeds 1550 lb., the frame is of wood and 

steel ; the motors are horizontal, with two cylin- 
ders ; transmission is by belt, change-speed gear, 
and chains. These cars would have a lower speed, 
but would be more comfortable. 

Captain H. H. P. Deasy exhibited a 16 to 20 
horse-power four-cylinder car, built by the Société 
Lyonnaise de Construction d’Automobiles Rochet 
et Schneider. The frame is of wood, with steel 


| fittings. 





It contains an inside suspended frame, 
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built of steel section-bars, and carrying 
motor and change-speed gear. The motor has 


four cylinders, cast in one piece with the cy-| 
. i as Pete See 
The automati¢ regulator of carbu-| exhibited, among others, three “‘ Fiat” cars ; these 


linder heads. 


the | 


| tary frame. The motor has four cylinders, cast in 
pairs. 
|” The Continental Automobile Company, Limited, 


ration--which can also be worked by hand—allows | are built by the Fabrica Italiana di Automobili, of 


slowing down to 150 revolutions and gradually | Turin. : 
The mixture can be enriched | Figueira to Lisbon—a run of about 95 miles on 


rising up to 1000. 


as the quantity supplied to the cylinders is| more or less indifferent roads. 


reduced. The inlet valves are controlled. Iagni- 
tion is by a magneto, rotating at a low speed ; the 
induced coil is fixed ; there is therefore no collector. 
Each cylinder can be isolated to ascertain the 
working of the motor. Fig. 6 is a diagram of the 
Rochet-Schneider change-speed gear. The interme- 
diate shaft, driven by friction clutch from the motor, 
carries a set of sliding pinions, as also does the 
transmission shaft, and each set is shifted by a fork. 
The fork for shifting the pinions on the inter- 
mediate shaft is held fast on its rod, while that for 
the transmission shaft gear slides on the same rod, 
its action being controlled by a spring. 

There were at the exhibition a number of auto- 
mobiles built by Messrs. Renault Fréres, of Billan- 
court, near Paris, and exhibited by several London 
automobile agents. Among them may be mentioned 
the 20 horse-power car which won the Paris- Vienna 
race, and which was also shown at the Paris Ex- 
hibition. At the Crystal Palace this car was to be 
seen at one of the stands of the Roadway Autocar 
Company, Limited. The Renault frames are com- 
paratively light, though built of wrought iron for 
all ordinary detail parts, and of hardened steel for 
all pieces exposed to friction. The springs are of 
large dimensions and are under no tractive strains. 
The rear axle is joined to the frames by a double 
stay, and is rendered independent of the springs 
by means of bearing-blocks. The frame is of steel 
tubes ; it is shown in Figs. 7 and 8, the references 
to which are the following :- 
. Motor. 

. Carburettor. 

’. Flywheel. 

. Friction clutch. 
). Change-speed gear. 

. Transmission shaft. 

i. Change-speed driving. 

. Foot-lever brake. 

. Differential gear, pinion, and wheel. 
. Brake drum. 

. Brake rods. 

. Essence-receiver. 

. Change-speed lever. 

. Steering wheel. 

. Ignition handle. 

R. Brake lever. 

. Steering rack, 

. Water tank. 

. Oil-receiver. 


Fig. 9 is an end view of the Renault frame, 

showing :— 
A. Motor. 

B. Carburettor. 

T. Water-tank. 


Renault motors have one, two, or four 
The motor of the car shown at the 


The 


cylinders. 


Crystal Palace has four cylinders, developing 20) 3 , : 
: | the intermediate-pressure cylinder two such valves ; 


to horse-power at 1500 revolutions. The 
inlet-valve springs can be adjusted to alter the 


95 


“~t 


A ‘ Fiat” car recently won a race from 


The frame is of 
wood, strengthened by iron fittings and cross-stays ; 
it is carried by rollers and springs on nickel-steel 
axles. The wheels are of wood, with steel rims. 
The motor is in front; it has two cylinders for 
the 8 horse- power type, and four cylinders for 
those of 12 to 40 horse-power. The motor frame 
is of aluminium ; it contains, besides the motor, the 
carburettor, governor, magneto, and pump. The 
carburettor is on the constant-level type, and con- 
tains additional hot and cold-air ports ; a centrifugal 
automatic mechanism insures the lead and lag of 
ignition. 








THE RUSSIAN FIRST-CLASS 
CRUISER “BOGATYR.” 
(Continued from page 206.) 
PROPELLING ENGINEs. 


THE engines and boilers are placed in four com- 
partments, the engine-rooms extending from frame 
28 to frame 45 (see Fig. 1 on the two-page plate 
published with our issue of January 30). Inaddition 
to the engine compartment, there are three boiler- 
rooms extending respectively, the rear one from 
frame 46 to 58, the middle one from frame 64 to 
frame 75, and the front compartment from frame 77 
to frame 89. The coal-bunkers surround all the 
boiler-rooms, so that coal is everywhere conveniently 
at hand. The general arrangement of the engine 
and boiler-rooms is shown on the plan of hold 
(Fig. 7 on the two-page plate published with our 
issue of February 13) and on the cross-sections 


| given in pages 208 and 209 ante. 


The two four-cylinder triple-expansion engines, 
which are illustrated on the two-page plate given 
with this number, and by the engravings on 
partment without intermediate bulkhead. The 
main dimensions are :— 


Cylinder diameters :— 


High-pressure 1030 mm. (40.5 in.) 
Intermediate-pressure ... 1530 (60.2 ,, ) 
Two low-pressure (each) ee 
Stroke, common ... soe 900 ,, (35.4,, ) 


The engines are of very solid construction, as will 
be appreciated by reference to the elevations and 
plans (Figs. 25 to 27). From a strong bedplate 


standards of cast steel which support the cylinders 
and bear the crosshead guides ; on the other side— 
the condenser side—each cylinder is supported by 





speed and power of the motor without deranging | 


carburation. The speed governor acts on the 
inlet, and it can be cut out by means of a pedal 
accelerator. The motor can thus be made to 
revolve at different rates of speed, the consumption 
of essence being, as usual, proportioned to the 
power used. 

The interesting display made by the Thornycroft 
Steam Wagon Company, Limited, was fully de- 
scribed in one of our preceding issues.* We may 
mention, in passing, that the Thornycroft steam 
lorries, municipal service dust and water carts and 
trade vans, formed a unique feature of the exhibi- 
tion of automobiles held in Paris last December. 

Figs. 10 and 11, page 316, reproduced from 
photographs, are two views of cars built by the 
Wolseley Tool and Motor Car Company, of Bir- 
mingham. This company’s exhibits were referred 
to in our previous article on the Crystal Palace 
Show, as also were the exhibits of a number of 
other British firms. +t 

The ‘‘ Voiture Pipe,” one of which was exhibited 
by the London Motor Garage Company, Limited, 
is built in Belgium for this company. The frame 
is of wood strengthened by steel plates ; the motor 
and change-speed gear are carried on a supplemen- 





* See page 143 ante. 
+ See page 183 ante, 


two forged steel columns, bored hollow. The high- 
pressure cylinder is provided with a forged steel 
liner (Fig. 28); the other cylinders have no liners. 
The high-pressure cylinder has one piston valve, 


the low-pressure cylinders are fitted with balanced 
flat valves. Stephenson’s link gear is applied. 
The reversing gear is actuated by an engine 
operating through double worm gear, as can be 
seen in Fig. 26. Hand reversing gear has also 
been provided. The turning wheel, which is driven 
by a single-cylinder engine working through a 
double worm gearing, is fixed to the coupling 
flange in the middle of the engine, as shown in 
Figs. 25 and 27. 

The crankshaft of each set of engines is made in 
two parts, and is of best crucible steel. The 
engines are successfully balanced on the Schlick 
system ; no vibrations of the hull were noticed 
at any power during the trial runs. The crank- 
shaft is directly joined to the thrust shaft, 
then follow a connecting shaft and the pro- 
peller shaft. The propeller shafts are themselves 
subdivided, the two parts being joined by a two- 
part coupling outside the ship (Fig. 7). This 
construction has been decided upon, in view of 
the great length of the propeller shafts and of 
possible difficulties in case of renewal. Outside 
the ship, and within the bronze stern-tube, the 
shafts are covered with rubber between the bear- 
ings. The shafts are made in best crucible steel, 
the propellers in manganese bronze. Each pro- 
peller has three blades, is of a diameter of 4.9 metres 


‘ | (16 ft. 1 in.), and of 5.5 metres (18 ft.) pitch. 


(To be continued.) 





pages 312 and 313, are erected in a common com- | 


of cast steel there rise on the one side four forked | 


THE MECHANICAL HANDLING OF 
MATERIAL. 


At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, February 24, Mr. J. C. 
Hawkshaw, M.A., President, in the chair, the paper read 
was ‘‘ Mechanical Handling of Material,” by te G. F. 
Zimmer, Assoc. M. Inst. C.E. 

Mechanical appliances for the conveyance of material 
from one point to another were undoubtedly of the first 
importance, owing to the economy which they effected ; 
and, in round figures, the saving of one man’s wages 
warranted an outlay of 1000/. in machinery. The paper 
treated only of such methods as dealt with material con- 
tinuously—that was, which received and delivered it in 
an uninterrupted stream; and passed over such methods 
as light railways, ropeways, &c. The appliances were 
described under three heads, viz. :— 

(a) ——- for lifting in a vertical direction, or 
from one level to another, called elevators ; : 

(b) Appliances for moving material in a horizontal 
direction, called conveyors ; 

_(c) Appliances which combined the two former opera- 
tions. 

Elevators in a primitive form had been known and 
used for a considerable time, and since their introduction 
had undergone little alteration except in details. They 
consisted of endless belts or chains, to which suitably 
shaped buckets were attached, and which ran over two 
terminal pulleys, fixed at different levels. Grain elevators 
were usually vertical, and were encased in wooden and 
iron trunks; while mineral elevators were generally in a 
slanting position, at an angle of 45 deg. to 60 deg. 
Grain elevators were fitted with leather or textile 
bands, while mineral elevators bad malleable or wrought- 
iron chains as support for the buckets. Grain elevators, 
travelling at a speed of 250 ft. to 350 ft. per minute, 
according to the size of their terminal oaiae, could 
deliver satisfactorily if in a vertical sition ; while 
mineral elevators, which travelled at the rate of only 
50 ft. to 160 ft. per minute required the inclined position, 
so as to discharge their load clear of their own buckets. 
Inclined elevators were more easily driven than vertical 
elevators, on the principal of the inclined plane. In 
vertical elevators, in order to effect perfect discharge, 
| the centrifugal force must be sufficient to overcome 
| the gravity of the material ; so for a specifically 
| heavy material it was necessary to have a_higher 
Pome force, that was greater speed of elevator, 
than for a _ specifically lighter material. While it 
was usual to run coal elevators at 90 ft. to 130 ft. 
per minute, according to the friability of the coal, 
| coke-elevators ran at only 50 ft. to 90 ft. per minute. 
On the other hand, minerals which did not deteriorate 
| through breakage could be elevated at the rate of 120 ft. 
to 160 ft. per minute. A very rational form of elevator 
was that fitted with a continuous chain of buckets. It 
was of much larger capacity than an ordinary elevator of 
the same dimensions. It received and delivered the feed 
more uniformly, and as the buckets need not plough 
intermittently through the contents of the elevator-well, 
slightly less driving-power was required. 

The types of conveyor were numerous, and some of 
them were of great antiquity. The oldest type was un- 
doubtedly the Archimedean screw, worm, or spiral con- 
veyor. lt consisted of a continuous or broken blade 
screw described round a spindle, revolving in a suitable 
trough, and thus propelling the material slowly from one 
end of the trough to the other. The ratio of the diameter 
to the — of all worms depended upon the kind of 
material to be conveyed. It ranged from a pitch of one- 
third of the diameter to a pitch equal to the whole diameter 
of the worm, and even more. The greater the pitch the 
greater the driving power required. A detail of great im- 
i in all worm conveyors was the intermediate 
| bearing. This, if cumbersome, obstructed the passage of 
| the material, a result which was to be carefully avoided. 
Delivery of the material from a worm conveyor could be 
effected at a number of points: it was only necessary to 
| provide a suitable outlet. The principal advantages of 
| the worm-conveyor were its simplicity and small first 
| cost ; it was, moreover, of great service where a mixing 
| of the material to be conveyed was desired. The chief 
disadvantage was the large amount of driving-power re- 
quired, and the breakage of the material conveyed. 

Conveyors of the drag or push-plate type consisted of a 
fixed open trough. The material to be conveyed was de- 
posited in this trough, and was pushed or dragged along 
by a series of plates attached to an endless chain. The 
speed of travel ranged from 60 ft. to 180 ft. per minute. 
The cable conveyor consisted of a V or U-shaped trough, 
through which was dragged a wire rope with disc-like 
attachments. The speed of travel was 100 ft. to 120 ft. 
per minute. 
| Band conveyors had been introduced a little more than 
| twenty years ago, and were now one of the best means 
| of conveying large quantities of almost all kinds of ma- 
| terial, especially for long distances. They consisted 
|of a band which ran over two terminal pulleys. Early 
| band conveyors had n almost entirely used for 
conveying grain. The tightening of a band conveyor 
was done in a similar manner to the tightening of elevators. 
|In long conveyors the tightening gear consisted of a 
| pulley held in tension by weights over which the belt 
| passed. The tight side of the band was the one which 
| should preferably be used for conveying the material. To 
| withdraw the feed of a band conveyor at an intermediate 
point, a throw-off carriage was employed. The speed at 
| which band conveyors for grain were run varied from 
| 450 ft. to 600 ft. per minute. The lower speed was for 
| oats or other grain, which contained a quantity of chaff 
| that would be blown off the band at a speed exceeding 


| 500 ft, Maize, beans, and heavier seeds were conveyed at 
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the highest speed of 600 ft. per minute. Band conveyors 
for heavy materials, such as coal, coke, minerals, &c., 
were very similar to those previously described, with the 
exception that all the fittings were much more substantial. 
The principal advantages of band conveyors were the 
small amount of power required to drive them, and the 
fact that they did not injure the material conveyed. The 
disadvantages were that a great many small bearings had 
to be oiled and kept in repair. 

The continuous-trough or travelling-trough conveyor 
consisted of an endless trough, the sections of which were 
riveted to the links of suitable chains. The endless trough 
travelled over two terminal pulleys. These conveyors 
travelled at 75 ft. to 100 ft. per mmute. They were in 
their construction very similar to the push-plate conveyor, 
but each section of trough took the place of a push-plate 
on the endless chain. 

The vibrating-trough conveyor wasof the latest type, and 
consisted of troughs which received the material at one 
end and delivered it to the other, by means of a succession 
of suitable backward and forward movements of the 
troughs. These might, therefore, be classed together 
with the two previous types, the band and the travelling- 
trough conveyors, as in all three the material was, 
so to speak, conveyed in a trough without the action 
of a stirring or pushing element, as was the case with 
worms, push-plates, and cable conveyors. It was ob- 
vious that all kinds of materials which deteriorated 
through rough treatment should be conveyed on appli- 
ances of the last three types. The support of the 
trough in its reciprocating motion had been effected by 
flexible legs in an oblique position. For considerable 
lengths and capacities the conveyors were balanced. The 
load could be fed into or withdrawn from any of these 
conveyors at any number of points, without cessation of 
work. The material travelled at the rate of 40 ft. to 70 ft. 
per minute. 

Under the heading (c) there were only two types to be 

mentioned—the travelling- or tilting-bucket conveyor and 
the pneumatic conveyor. The former consisted of two 
endless chains or ropes, held at certain distances apart by 
suitable bars which were fitted with small rollers at each 
end. Every link, and sometimes every second link, 
carried a bucket, so that the whole was an endless chain of 
buckets, which were not, however, fixed like an elevator 
bucket, but were movable, and suspended above their centre 
of gravity ; so that they were always in an upright position, 
whether they were moving horizontally or vertically. Each 
bucket carried its load to the point at which delivery was 
required, and here it was met by an adjustable device 
which tilted each bucket in its turn, and thus emptied the 
contents. The material to be conveyed was not injured in 
the least. Such conveyors required little driving-power, 
and one main drive was sufficient for a whole installation. 
The second and last appliance under this head was the 
SS elevator. Mr. F. E. Duckham, M. Inst. C.E., 
iad designed the apparatus which had been in use at the 
Millwall Docks, and in docks of other ports since 1895. 
The plant consisted of an air-tight tank from which a pipe 
was connected to the bulk of material to be conveyed. 
The air was withdrawn from this tank by means of a 
second pipe connected to an exhauster, and as the air 
passed through the first-named pipe it drew the grain with 
it into the tank. The arrangement for removing the 
grain from the tank without destroying the vacuum was 
described and illustrated. The Bolinder timber conveyor 
was also described. 

Provision was made in many modern power-stations, 
gas works, and mines for automatic handling of the 
materials; and there was no reason why labour-saving 
appliances should not be employed in dock works, &c., 
for the handling of the excavated material. 

The paper was illustrated by diagrams, and accom- 
panied by numerous tables of je as to the capacity of 
vlevators and conveyors of different sizes and speeds, and 
the amount of power required for working them. 








THE METRIC SYSTEM. 
To THE EDITOR OF ENGINEERING. 

Srr,—I have read with much interest the reports of the 
discussions at the Institution of Electrical Engineers, and 
your article on the metric system in your issue of Feb- 
ruary 20, also I have followed the ——_ of the advo- 
cates and opponents of the system which have from time 
to time been published. 

Very few who have taken part in the discussion appear 
to have used and to be familiar with both the English and 
the metric systems, which latter appears to be considered 
the only decimal system in existence. During many 
years I hare used both systems, and Iam equally familiar 
with both. Perhaps you will permit me to trespass on your 
valuable space while I draw attention to some interesting 


points. 

The length of the standard metre is taken at one ten- 
millionth part of a quadrant of the meridian; this was 
calculated more than a hundred years ago; if the length 
of this quadrant were again surveyed and calculated, 
there can be little doubt that, with modern improved ap- 
pliances, the measurement would be made with a greater 
degree of exactitude, and that an error would be found 
to exist in the length of the existing standard ; it follows 
that the exact length of the metre is not known, and that 
if the standard, which is kept at Paris or elsewhere, were 
lost or destroyed, it could not be replaced, and the pre- 
sent metre would not only cease to exist, but it could not 
be replaced ; in this respect, therefore, the metric system 
is no better than many other systems. 

The standard for weight—viz., the “‘gramme”—is the 
one-thousandth part of the weight of distilled water con- 
tained in the standard of liquid measure called the 
“litre,” the litre keing the one-thousandth part of a cubic 





metre; hence, if the metre is incorrect, the standard 
“gramme” and “litre” are also incorrect. 

The advocates of the metric system strongly advise 
its adoption because it has the merit of easily inter- 
changing the measurements of length into those of capa- 
city or weight, and vice versd : a very little consideration 
will show that this facility of interchange does not exist 
under the metric system any more than under the English 
system ; for it is essential, when converting the measure- 
ment into weight under the metric system, to use a 
multiple (specific gravity) which differs for every sub- 
stance ; therefore it is necessary, in every case, to have a 
number connected with each substance ; this is no easier 
to remember than the number required for ascertaining the 
weight of a cubic inch of the same substance. There is, 
in this respect, little difference between the two systems, 
except that the calculation will require fewer figures in the 
case of the cubic inch. 

The advocates of the metric system claim the great ad- 
vantage that it is a ‘‘ decimal system,” and that it is used 
as such, whilst the English system is purely a ‘‘ fractional 
system,” but they fail to define the meaning of these ex- 
pressions. Those who use the metric system certainly do 
not use it purely asa decimal system founded on mul- 
tiples of the metre, &c.; the tonnage of a vessel is not 
either calculated nor expressed in grammes, the ‘‘ ton” 
of a million grammes is adopted as the standard of mea- 
surement, followed by one or two decimals to denote a 
fraction of a ton, in just the same wayas an English vessel 
is described in tons and decimals of a ton. For apothe- 
caries’ weights the one-hundredth part of a gramme 
is adopted as the standard of weight, and a prescription is 
destrited as containing so many hundredth parts of a 
gramme. 

In like manner the metre is not always used as the 
unit of measure ; thus the unit of distance is commonly 
taken as the kilometre, and for small measurements the 
millimetre is as commonly taken for the unit ; as, for in- 
stance, in your issue of the 20th inst. you gave the dia- 
meter of the one-pounder Hotchkiss gun as the ‘'37- 
millimetre automatic gun,” and not as the 0.0037-metre 
automatic gun, which would be as absurd as to describe 
an English 6-in. gun as a 0.166-yard gun. 

In countries where the metric system is used, the metre 
is only a theoretic standard measure, just the same as the 
= 1s the {theoretic standard measure in England ; 

th are used when convenient, but not otherwise. The 
English system has the advantage of sub-division into feet 
and inches, which can be further sub-divided into fractions 
or decimals, according to the nature of the calculation to 
be made. 

For retail trade the kilogramme, or one thousand 
grammes, is not found convenient for sub-division; to 
avoid mistakes, it is not uncommon for the half kilo- 

ramme to be called a pound, the quarter kilogramme a 

alf pound, and the one hundred grammes is often 
spoken of as the ounce. Thus for the prices of retail 
goods, the computation is comparatively not difficult 
when the grammes are a multiple of centimes; thus 
two centimes per gramme is easy, but when the price 
is two and a quarter centimes per gramme there is 
always trouble. 

Workmen engaged in the engineering trades commonly 
describe a length as so many metres, centimetres, and 
millimetres; but not as metres and millimetres. The 
metric system has a very great disadvantage over the 
English system, in that there is a very great liability to 
error ; upon the metre measure the divisions are counted 
and not read. This entails frequent mistakes, and con- 

uent loss of time and aula. To such an extent is 
this the case that, when employing workmen in countries 
where the metric system is in force, I have found it very 
advantageous to supply 2-ft. rules to some of the men, 
and to teach them their use. This only requires a very 
few days’ practice, when I have always found a con- 
siderable diminution in the number of mistakes made by 
men who had hitherto been accustomed, all their lives, to 
the metre measure, and had never previously handled a 
2-ft. rule. 

The English system of measures lends itself readily for 
calculation by means of decimals; in fact, it is quite as 
easy to work out a sum in inches and decimal sub- 
divisions of an inch, asin the decimal sub-divisions of a 
metre; or where weights are being calculated, the 
difference between using decimal fractions of an Eng- 
lish or a French ton is purely imaginary. Grains also 
are as easy to calculate as grammes; in fact, there is 
little, if any, difference in this respect between the two 
systems. 

For ‘interchanging weight into capacity, 1 gallon of 
distilled water weighs101b., which is as easy to remember 
as that a cubic metre of distilled water weighs 1000 kilo- 
grammes. In the case of all other substances, when it is 
desired to obtain their weight from linear measurements 
a constant number is required for every separate sub- 
stance under both systems; and in this respect neither 
system has any advantage over the other. 

In making calculations for which decimals are used 
there is absolutely no advantage gained by one system 
over the other, provided the calculations are made on 
paper; but for mental calculations fractions are much 
simpler, and entail much less risk of error than decimals, 
which commonly run into many figures. The English 
system is far more convenient for these mental calcula- 
tions than the metric system, as anybody who has tried 
both knows full well. 

The difficulty of the whole question appears to be the 
grounds upon which any reasonable arguments in favour 
of the metric system can be grounded. Sir Frederick 
Bramwell has stated that the principal advocates for it 
now are scientific men who have fed themselves on French 
and German books; probably he is correct; certainly 
electrical engineers ure in favour of the metric system, 





but then it must be remembered that they derive their 
knowledge from calculations made by foreigners using the 
metric system, and the translators of foreign books have 
not converted the calculations into English measures. 
Therefore the students of this branch of engineering are 
only acquainted with the metric system; if some indus- 
trious person converted the electrical equivalents and 
formula from the metric into the English system, in the 
course of a very few years there would few advo- 
cates of the metric system left ; except, of course, those 
who know nothing about the subject, but talk for the 
pleasure of hearing their own voices. 

_ The length of the standard metre was originally adopted 
in France at a time when that country was at war with 
England, and therefore everything English was hated ; 
except for this state of affairs, it is very probable that 
yon nglish yard would have been adopted as a stan- 

ard. 

If it were essential to adopt one universal standard, 
this could very soon be effected, if the countries using 
English standards prohibited the importation of any 
articles not manufactured to those standards. 

A change to the metric system would involve very 
great difficulties in engineering; the mere making of 
new leading screws to lathes, &c., and the re-making 
of a few gauges would be as nothing compared to the 
difficulty in the case of manufactured machines, which 
would have to be repaired under the English system 
until they are worn out; it would be necessary to have 
stores of both kinds of screws, and to maintain machines 
for doing both kinds of work, for screws and nuts for the 
two systems cannot be cut by the same machine. 

The desire on the part of electrical engineers and others 
who have drifted into the use of the metric system to 
make it universal, and thus to make others suffer the 
same inconveniences as themselves, somewhat resembles 
the story of the fox who had lost his tail, and tried to 
persuade the other foxes to cut off theirs, because it was 
so comfortable without a tail. 


France, February 28, 1903. 


Yours, &c., 
DEcrMvs. 





To THE EprTorR oF ENGINEERING. 

Srr,—Permit me to join with you in your smile at the 
remarks of your correspondent, Mr. Hugh F. Wright, 
which appeared in your last issue, upon the above sub- 
ject. 

The amount of humour, intentional or otherwise, which 
Mr. Wright manages to infuse into a letter upon a serious 
subject, in spite of (or is it on account of ?) the fact that 
his observations, for the most part, have little or no bear- 
ing upon the main points at issue, is marvellous. He must 
forgive me when I say that I entirely fail to see what 
possible bearing his remarks upon the dimensions of bricks 
and drawing-paper can have upon anything which ap 
peared in your article. Mr. Wright speaks of bias. The 
term, not to use a stronger one, applies to his own letter 
more than to any opinion on the metric system which 
T have yet seen published. 

It is not to be supposed that you, Sir, or any sensible 
person, imagines for a moment that the metric system is 
without its imperfections ; but absolute perfection is, we 
all know, unattainable. It is an undeniable fact, how- 
ever, that this system, whatever its shortcomings, is 
built upon a scientific basis, and certainly esses the 
merit of being a connected system, which is more than 
can be said of the one with which we are at present 
inflicted, if, indeed, that wonderful conglomeration of 
weights and measures can be called a system. As for the 

ter or less ease of designing in millimetres, I myself 

ave used that system, the fractional inch system, and the 
decimal inch system, and so long as there is no calcula- 
tionto be performed see very little to choose between 
them; but when any figuring has to be done, then the dif- 
ference in the case of manipulation becomes very marked. 
Possibly Mr. Wright likes to juggle with 32nds, 16ths, 
and 64ths, and other fearsome quantities. I do not. 
Like the boy in the nursery rhyme, ‘‘ fractions drive me 
mad.” Personally, I never try to carry out any calcula- 
tion in fractions, but always convert to decimals, and 
then, if necessary, reconvert the result, and I do not 
think I am alone in this. Surely it is worth while doing 
— with the necessity for these conversions. 

r. Wright’s argument that it is easier to arrive at 
%;ths of a total than 56.25 per cent. thereof will not hold 
water. Ifa man is always in the habit of thinking in 
fractions, he will, no doubt, find some difficulty in re- 

nising an occasional decimal; but I can assure Mr. 

right that it is very easy to acquire the habit of think- 
ing in decimals or even in both, and to the man accus- 
tomed to decimals .5625 conveys quite as much meaning 
as do the figures ; to the other man. I venture to 
think, also, that if the average man desired to discover 
what was ,%ths of $#ths, for instance, he would require 
the aid of a pencil and paper quite as much as, or perhaps 
more, than if he sought .5625 of .5156. 

I take it that the need for a change is due mainly to 
commercial reasons, and in that case what benefit are we 
likely to derive from inventing an entirely new system, 
however theoretically perfect it may be? The change 
would be just as costly, perhaps more so, than that to the 
metric system, and, when made, would leave us in pre- 
cisely the same relation, with regard to foreign countries, 
in which we stand at present. If, as one would suppose, 
a world-wide uniformity with regard to weights and 
measures is what is being aimed at, where is the advan- 
tage in making matters worse by introducing fresh com- 
plications in the shape of new systems ? 

According to The American Machinist, of February 28 
last, amongst the resolutions adopted at a meeting of the 
American Chamber of Commerce in Paris on December 3 
1902, was the following :— 
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DETAILS OF ENGINES OF THE RUSSIAN PROTECTED CRUISER “BOGATYR.” 
CONSTRUCTED BY THE STETTINER MASCHINENBAU ACTIEN-GESELLSCHAFT VULCAN, BREDOW, STETTIN. 
(For Description, see Page 310.) 
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“Whereas, the metric system has been adopted by | to thousandths of an inch, scaling and drawing becomes | work to exhibit what they consider to be most practic« 


countries having a population of 480,000,000 inhabitants, | an impossibility, and one might just as well use 50ths of | able in this direction. 
and has universally proved beneficial.” | a millimetre. The International Fire Exhibition at Earl’s Court will 
A perusal of the remainder of these resolutions, by the} By all means, Sir, let us have a system in which such | be visited:on this occasion not only by general exhibition 
way, should prove edifying to Mr. Wright. | anomalies as 1 oz. of silver being heavier, and 1 Ib. of silver | visitors, but by a large number of professional men, public 
Now, if the metric system has already been adopted by | lighter, than the ounce and pound of iron, are impossible, | officials, and municipal delegates interested in the subject ; 
480 millions of people, is it not common-sense, if we wish | and do not let us permit the “‘old dogs” to hamper us while the International Fire-Prevention Congress, to be 
to do business with any of these, to adopt the same) in the learning of new and useful tricks. held in July, will alone bring together a ae number of 
ap ourselves? We cannot expect them to abandon | I am, Sir, your obedient servant, those seriously concerned in the matter, both from at home, 
their own system to adopt anything which we me invent ; | Husert C. Crark. | the colonies, and abroad. 
and if England does not supply them with what they) 187, Golden Hillock-road, Small Heath, Birmingham, Further, the National Fire Brigades’ Union Tourna- 











require, they will, not unnaturally, purchase their goods | March 2, 1903. ment, organised by the National Fire Brigades’ Union— 
Crewe. a ‘ oe at hasa eye of over 500 anh gl 
ne whole matter seems vo me to be one of compromise, will bring to the Exhibition a very large number of fire- 
and the most desirable system to adopt is, for obvious | ELECTRICAL APPLIANCES AND FIRE brigade officers and men, all anxious more or less to im- 
reasons, the one which is, or is likely to become, the most | PREVENTION. rove their local resources, ony there will probably 
ich will bring together 


universal. It may not be perfect, but it is better than | To THE Eprror OF ENGINEERING. an Ambulance Con w 
our own, and it is the one used by 480 millions of persons} Srr,—-The importance of fire telegraphy, fire alarms, | many of the leading officers in the various ambulance 
who are possible customers. r. Wright’s example of | and fire telephones in connection with the fire service, as services, who are becoming more and more interested in 
the Central Asiatic and his plough is scarcely relevant. I| also the importance of electrical control systems for | the question of rapid intercommunication of a similar 
was not aware that nee were sold by weight ; but | watchmen and others, makes it a matter of considerable | character to that of fire telegraphy. 

apart from that, a plough, like other things, is liable to | interest to all associated with electrical engineering that arding awards, ye mete gold, silver, and bronze 
breakage, and if our Asiatic friend Saat chen he had the electrical saction of the forthcoming Fire Exhibition | medals will be accorded by sections and sub-sections, on a 
broken his plough that he was put to unnecessary trouble | should be thoroughly representative of the appliances now | system to be approved by the electrical committee, and a 
and expense to have it repai owing to the fact that it | in use for this character of electrical work. | jury of a thoroughly representative and independent 


q 


was constructed to a standard unknown in his locality, | It is also of general importance to the community to en- | character will make these awards. 
the odds are that the next plough he or his neighbours | courage in every possible way the equipment of cities, | Tam, Sir, 
bought would be built to a standard of measurement with | villages, factories, shops, hotels, &c., with electrical fire On behalf of the Electrical Sub-Committee, 
which they were more familiar, which would probably be | alarms and fire tel phic apparatus, as it is the ‘‘early JAMES SWINBURNE, Chairman. 
the metric system. | call” of the fire-fighting forces that plays such an im-| 1, Waterloo-place, Pall Mall, London, 8.W., 

With regard to ‘ Hy. J. T.’s” criticisms. He views | portant part in the effectual extinguishing of fires. March 3, 1903. 
the whole subject from the draughtsman’s standpoint | Besides questions of electrical telegraphy as connected 
alone, which is by no means the main consideration. More- | with fire-fighting, there are, however, the two preventive 
over, I do not follow his objection to the use of 2.5 or’ problems of the electrical safeguard in electrical installa- JAPANESE SHIPBUILDING. 
7.5, or, as he puts it, 2} and 74, which, by the way, clearly | tions and the safeguard for protection from lightning, To THE Eprtor or ENGINEERING. 
shows how he clings to the old fractions in spite of his | which both considerably affect the electrical industry in| S1r,—Please permit us to advise you that there is an 
five years’ experience of the metric system, as interme- | its relations to the general fire aeons of the country. | error in the notes on ‘‘ Japanese Shipbuilding ” which 
diate dimensions between 0 and 5 and 5 and 10. If | The attention of the electrical trade is hence particu- | appeared in your issue of December 5 last. 
‘* Hy. J. T.” were accustomed to fine work, he would not larly called to the impending International Fire Exhibi-| You stated that ‘‘amalgamation reduced to four the 
find it so easy to avoid using 32nds of an inch, and when, | tion; and it is suggested that an effort should be made | number of shipyards in Japan,” but this is a mistake. In 
as is more often than not the case, it is necessary to work | by all electrical firms in any way associated with the | fact, only our branch works (with one graving dock) at 
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DETAILS OF ENGINES OF THE RUSSIAN PROTECTED CRUISER “BOGATYR.” 
CONSTRUCTED BY THE STETTINER MASCHINENBAU ACTIEN-GESELLSCHAFT VULCAN, BREDOW, STETTIN. 


(For Description, see Page 310.) 
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Uraga have been amalgamated with the Uraga Dock Com-| Similar instances could be given regarding other appli- 
pany. Weare in possession of shipbuilding berths and | ances. Why should the French capital, and the pro- 
one dry dock, and are indertaking extensive works. vincial towns of Germany, also a number of American 
We take this opportunity to state that we are the | cities, introduce motor fire-engines quite a couple of 
pioneer private shipbuilding and dockyard in Japan. 
Yours faithfully, | Why should they only seriously tackle the 80-ft. ladder, 

Tue IsHIKAWAJIMA SHIPBUILDING AND ENGINEERING | question after the rest of the world has had the tele- 
Company, ‘Limitep, Toxo. scopic ladder in hand for a number of years, and the 

: Per T. InsuinoyA. | United States has actually imported them, in spite of 

Tokio, Janyary 22, 1903. | the tariff question, from the Continent of Europe? Why 








world’s brigades—England’s fire-service excepted— 
using them for a decade? y has the smoke 

To THE Eprror oF ENGINEERING. | helmet been so neglected by the fire-appliance makers ? 
Sir,—‘‘ Pro Patria,” in taking up the cudgels for the | The introduction of all such appliances rests primarily 
British fire-appliance trade, has overlooked the main reason | with the makers in England, seeing that their influence 
of the diseatietaction so frequently expressed of late in the | among most of the fire chiefs of this country is of such a 


“UP-TO-DATE FIRE APPLIANCES.” 


public press regarding our manufacturers—viz., their lack | 1 l Q 
of initiative during the past decade. When the British | able to practically control the nation’s fire equipment. 
fire-appliance maker has once made up his mind to put a | But, perhaps, the absence of healthy outside competition 
certain class of appliance on the market, he not only has made our fire-appliance makers apathetic, as is the 
holds his own opinion against all comers in design and case in several of our other trades. Having this wonder- 
make, but generally beats them in mechanical efficiency. | ful er gee | they prefer to keep to their old lines as far as 
But why should he take so long to make up his mind ?| possible and to limit their improvements to their old 
Mentioning an instance, the horsed chemical first-aid | special lines—i.e., the steamer, the manual, the hose-cart, 
engine has been in use in the United States for many a and the hose-reel. They do notcare for the expense of 
long year, and has been found a boon to all concerned. | experimental work and new models until public opinion, 
The Viennese Metropolitan Fire Brigade has over thirty _ the strenuous demand of some travelled fire-officer, or the 
of such large chemical engines, whilst in Germany the | public comments of such a man as Chief Parker, practically 
professional fire brigades have apparently been using | almost compel them tomake a change. If our makers had | 
them since 1890. y must we needs wait to see the | only taken time by the forelock, the fire service generally 

Yankee maker actually placing these appliances here, in | in the country would have been in a somewhat advanced 

order to bring about their manufacture in London some | state of equipment. Their output would have been a 

full ten years after they have been proved so useful in | greater one, and England’s position as an exporter would 

two other continents ? | not have been encroached upon. : 

_‘*Wake up, England !” said the Prince of Wales, after | There is, however, one pleasureable feature in ‘‘ Pro 
his return from the Colonies; verily here is a case in| Patria’s” letter, and that the confirmation of the | 
point where we should long ago have ‘‘woke up ’—ten | prospect of new vitality in at least one of our fire-appli- 
cmt in effect—on this one important item of fire- | ance makers. New models were apparently comp aed | 

rigade equipment. last year, notably the motor steamer; other new modes, 








ears before English makers really start thinking of them? | 


do they not push the ry ga coupling when oe | 
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| notably of the chemical automobile type, are in hand. 
Every Britisher will be pleased to hear of this, but never- 

| theless, those years of experience which have already been 
obtained elsewhere are lost to this country ; for however 
cleverly initiated, a new model cannot reach that a 
of perfection at once which large experience and lengthy 
trial alone can bring. 

Thus, for the present at least, we must confess ourselves 
some years behind all the rest, and can only hope that 
the leeway will be made up as soon as possible. 

I am, dear Sir, yours very truly, 
March 3, 1903. ‘Pro Bono Pustico,” 


FOOD SUPPLY IN TIME OF WAR. 
To Tue Eprror or ENGINEERING. 
Srtr,—I have read with much interest Mr. Wilson’s 








curious—we might say, exceptional—character, as to be | letter, in your last issue, upon our ‘‘ Food Supply in’Time 


of War,” and I quite agree with him in ing this as 
one of the most serious problems of our time. 

It is pretty certain that if we became involved in a war 
with one or more of the European powers, we should 
require all our fleet to guard our coast and fight the 
enemy: there would be none to spare to convoy grain 
ships across the ocean. The price of corn would rise in 
leaps and bounds, and in a few weeks would be quite 
beyond the purchasing power of the masses — without 
reckoning the thousands who would be thrown out of 
employment in consequence of the war ; now, it is not in 
human nature to sit down and starve quietly, and we 
should have a repetition of the seige of Paris—fighting the 


| enemy without and the revolutionist within. 


The only alternative appears to be some such scheme 
as outlined by Mr. Wilson, but here again we are met by 
spperently ——— difficulties ; to begin with, Mr. 
Wilson thinks that if we kept a stock of six million 
quarters of grain, this would tide us over the most critica 
period of the year, from May until our own harvest, 
when we choad have another six million quarters avail- 
able for another four months. Yes; but suppose the way 
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was not over by that time; where should we be then? 
If the Boer War lasted three years, who can tell how long 
a Continental war would last ; it would be to the interest 
of our enemy to make it last ; they would win by waiting. 

Mr. Wilson also states that wheat can be stored for an 
indefinite time, and instances as a fact ‘‘ the germination 
of wheat taken from the Egyptian tombs is a case in 
point.” Doubtless it has done so, but it has been 
placed there beforehand by the unscrupulous parasites 
who live by selling spurious antiquities to the misguided 
tourist. 

This question was discussed at a meeting of the Society 
of Biblical Archeology, May 6, 1879, when Dr. Birch, 
the eminent Egyptologist, declared ‘‘that grains of wheat 
could not be preserved alive for a long period, because 
the seat of their vitality was very slightly protected by a 
thin covering. This covering could not prevent their dry- 
ing up and the carbonisation of the tissue.” Another 
member stated ‘that recently a supposed re-cultivation 
of ‘mummy wheat’ had come under his notice. Photo- 
graphs had been taken of the plants raised ; the photo- 
graph upon examination proved to be that of the oat: a 
plant quite unknown in ancient Egypt.” 

So that to carry out sucha scheme of national granaries 
we should require to stock several years’ supply of grain, 
which would take several years to accomplish ; and it 
would have to be renewed at intervals, so as to bein good 
condition when required for consumption. 

The best scheme of all would be to make our country 
self-supporting, and to grow our own corn. But here, 
again, we meet with difficulties, as you cannot compel 
farmers to grow corn at a loss, and we do not want pro- 
tection and a dear loaf, which, in the end, would mean 
higher wages. 

in conclusion, I wish to thank Mr. Wilson for drawing 
attention to this national peril, and to assure him that 
my remarks are not inspired by a spirit of carping criti- 
cism, but in the hope that discussion of the subject will 
bring about the right solution. 

Yours faithfully, 
Banbury, Oxon. W. MANN 


Conversion Tasies.—The Commercial Intelligence 
Publishing Company, of Tallis-street, London, have 
issued a set of conversion tables for foreign moneys and 
measures, They comprise French and German moneys. 
There are thirty-five tables. They are particularly de- 
signed for the business man, for most of the tables include 
prices, such as metres at francs to yards at shillings. 
But there are a number dealing only with measures, such 
as yards to metres, gallons to litres, and the like. The 
price is 2s. net. 





Tue Institution or ExecrricaAL ENGIneers. —We 
have received from the Secretary of the Institution of 
Electrical Engineers a copy of the programme arranged 
for the forthcoming visit to Italy, in April next. ‘The 
first of the works to be visited will be those of the 
Valtell’na Railway, on Saturday, April 4. On the follow- 
ing Monday the works of the Milan-Gallarate Electric 
Line will be inspected. The power-station at Paderno 
will be visited on Tuesday, April 7, and Wednesday, 
April 8, will be devoted to objects of interest in Milan. 
On Thursday, April 9, the “official ” visits will be brought 
to a close by one to Vizzola Power Station. Special rail- 
way fares Lae been arranged for, particulars of which 
can be obtained on application to the Secretary of the 
Institution. 





Lrerps ASSOCIATION OF ENGINEERS.—At a meeting of 
the Leeds Association of Engineers, held on the 26th ult., 
the President (Mr. George Blackburn) in the Chair, Mr. 
J. H. Wicksteed, after having been congratulated by Mr. 
Blackburn on his recent election to the Chair of the 
Institution of Mechanical Engineers, read a paper on 
‘*Chains; Past, Present, and Possible.” We do not find, 
said Mr. Wicksteed, sculptured evidence of a chain likely 
to have been made of iron until 884 B.c., and he submitted 
strong evidence that iron was well known to the Egyptians 
3733 B.c. The Romans, he said, used iron freely 200 B.c., 
and improved the shape of the links upon those on the 
Assyrian sculpture ; but it was only after Henry Cort in- 
vented the rolling of iron, 1784 a.p., that links of round 
section were made. In 1812 chain cables for ships began 
to be used, and the necessity of proving them led to the 
- fect form of chain in use ah ay the links of which, 

1aving elliptical ends and being in length only four and a 

half times the diameter of the metal, gave perfect free- 
dom of movement in combination with a maximum of 
strength and durability. The chain in possibility was 
one with the same form of links, but made without welds, 
either by casting or rolling. Mr. Wicksteed exhibited 
specimens of such chains made on the Tyne out of a rolled 
cruciform bar partly rolled and partly punched out into 
perfect links, which, being separated, resulted in a flexible 
chain. A steel chain with a weld, he said, was not as 
good as an iron chain witn a weld, for although the steel 
might be stronger, the weld wes not so; and steel suf- 
ficiently soft to be weldable would not wear like fibrous 
iron. le was of opinion that if the production of steel 
chains without a weld became a mechanical and com- 
mercial success, the authorities would doubtless allow the 
use of steel of a higher carbon, which would have good 
wearing properties. It might then transpire that such 
chains would have double the strength, weight for weight, 
of present-day welded-iron chains. The lecture was illus- 
trated by a large number of actual specimens and lantern 
views of chains ancient and modern, some of the former 
anticipating patents of later days. A most interesting 
discussion ensued, followed by a cordial vote of thanks to 
the lecturer. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—A large amount of business 
was done last Thursday forenoon, and the market was 
very much excited. Fully 25,000 tons of iron changed 
hands, and business was again very much confined to 
Cleveland, which was done almost 1s. per ton up at 
51s. 54d. cash. Scotch warrants were in strong demand 
at 57s. 3d. cash buyers—a gain of no less than Is. 6d. 
perton. In the afternoon about 15,000 tons were dealt in, 
and while quotations were still firm they were not quite up 
to the top prices ruling in the forenoon. The settlement 
prices were: Scotch, 57s. ad. 5 Cleveland, 51s. 3d.; hematite 
iron, 60s. 3d. per ton. The market was weak and quiet 
on Friday forenoon, and only about 4000 tons were dealt 
in. Business was confined to Cleveland, which, after 
opening 2d. per ton down at 51s..cash, further receded to 
503. 104d. buyers. Scotch warrants were quoted about 
9d. per ton lower. In the afternoon about 10,000 tons 
changed hands Cleveland, after further receding to 
50s. 8d. per ton cash, had a sharp rally to 51s. 3d., leaving 
off at 51s. 14d. buyers. Cumberland hematite iron was 
done at 60s. 6d. one month, with buyers over. Scotch 
were again quite idle, and the settlement prices were :— 
56s. 74d., 50s. 103d., and 60s. 6d. per ton. The market 
exhibited renewed strength on Monday forenoon, and 
about 8000 or 9000 tons were again dealt in at higher 
prices. Cleveland, to which business was mainly restricted, 
was done at 9d. per ton up at 51s. 104d. cash, leaving off at 
51s. 8d. per ton buyers. Scotch warrants, which were not 
dealt in, were quoted 9$d. up at 57s. buyers one month, 
while sellers were asking 57s. 104d. per ton. In the after- 
noon the turnover was only about 6000 tons. Cleveland 
changed hands at 51s. 6d., and closed at 51s. 10d. sellers, 
or 74d. up on the day ; and there was also business done 
at 51s. 9d., 51s. 8d., and 52s. one month. Scotch warrants 
were dealt in at 57s. 14d. one month, and the close was 
57s. 14d. sellers a month, or 8d. up. Hematite iron was 
dealt in at 60s. 74a. cash, and closed 60s. 9d. cash sellers, 
or 14d. up, and there were transactions at 61s. a month. 
The settlement prices were: 57s., 51s, 9d., and 60s. 9d. per 
ton. The market on Tuesday forenoon was very quiet, and 
only about 6000 tons were dealt in ; indeed, the tone was quite 
flat. Cleveland after opening 14d. per ton easier at 51s. 8d. 
cash, further fell to 51s. 34d. buyers. Business was done 
in the afternvon to the extent of about 5000 tons, the 
tone, however, being rather better. Cleveland rallied to 
5ls. 84d. cash, thus showing a decline of only 1d. per 
ton on the day. The other descriptions of iron were not 
dealt in. The settlement prices were: 56s. 9d., 51s. 44d., 
and 60s. 74d. per ton. The market was flat and 
idle this forenoon, and only about 6000 tons changed 
hands, and at lower prices. About 6000 tons were also 
done in the afternoon, and business was almost wholly 
contined to Cleveland, which left off 2d. per ton down on 
the day at 51s. 5d. cash buyers. The settlement prices 
were: 54s. 9d., 51s. 6d., and 603. 44d. The following are 
the current quotations for makers’ iron, No. 1:—Clyde, 
64s. 6d.; Calder and Gartsherrie, 65s. ; Summerlee, 68s. 6d. ; 
Langloan, 70s. 6d.; Coltness, 71s. 6d. per ton—all the fore- 
going shipped at Glasgow ; Glengarnock (shipped at Ar- 
drossan), 65s. 6d.; Shotts (shipped at Leith), 66s. 6d.; Carron 
(shipped at Grangemouth), 67s. 6d. per ton. <A large 
amount of business has been put through the market in 
the ‘iron ring,” and prices have appreciated to a more than 
fractional extent, Cleveland having risen quite 2s., and 
Scotch 3s. per ton. Even hematite iron has improved 
3s. per ton. These movements have been due to the 
operations of London firms, who are credited with acting 
for American interests. It would almost seem as if the 
whole future of the market depends upon the action of 
the London or the American firms. Business seems to be 
improving on the Continent. Home trade is no worse, 
aa consumption is well maintained. 


Finished Iron and Steel.—Business is still showing itself 
in a small way in the finished iron trade, but makers do 
not welcome the rise in price of pig iron; prices are 
fairly well maintained, mod» the position in the steel trade 
continues:to improve. Prices are firmer, and the tendency 
is- upward. There has been a considerable amount of 
business done during the past week, and the advance 
that has taken place in the price of pig iron makes for 
higher prices. There is still a good inquiry from American 
and Canadian sources, and the outlook at home is by no 
means so cheerless. Inquiries are also being received 
from Germany, where prices are much firmer than they 
were. 

Sulphate of Ammonia. —Supplies being scarce, the 
market for sulphate has continued firm, the prices per 
ton being 12/. 13s. 9d. to 127. 15s., Leith or Glasgow. At 
the moment the demand is rather easier. The latest 
week’s shipments amounted to 2923 tons; making the 
total to date this year 21,428 tons, being 4755 tons less 
than for the corresponding period of last year ; and last 
week’s shipments at Leith amounted to 212 tons. 


New Rubber Works at Renfrew.—The Clyde Rubber 
Company have taken from the Burgh of Renfrew a site 
of five acres of ground for the erection of a new works 
in lieu of the one at Port Dundas. The site is alongside 
the Renfrew Station of the Glasgow and South-Western 
Railway Company. 

The Institution of Civil Engineers : Glasgow Association 
of Students.—The sixth general meeting of session of this 
association was held in the Rishieabices Mecone, 207, Bath- 
street, Glasgow, on Monday evening, March 2, the 
President, Mr. C. C. Lindsay, M. Inst. C.E., in the 
chair, when Mr. Allan Arthur, Stud. Inst. C.E., Assoc. 
Inst. E.E.. read a paper on “ Electric Driving of 
Machinery.” The author spoke of the necessity of care- 
fully considering on its own merits each case where the 
employment of electrical drive was proposed, and indi- 





| cated some of the chief points for consideration. One of 


the strongest points in electrical transmission was the 
ease with which the speed could -be regulated, a variation 
of 4 to 1 being obtainable by the use of proper switches 
and resistances. Electrical power in mines, for some 
time looked upon with suspicion, was now rapidly coming 
into use. The relative advantages of high and low 
voltages were next discussed, and a supply at about 
250 volts was stated to be the most generally useful. 
The special conditions favourable to the use of alternating 
and continuous-current motors respectively were then 
considered, and some remarks upon maintenance, depre- 
ciation, &c., were made in conclusion. An interesting 
discussion followed, and, on the motion of the chairman, 
a very hearty vote of thanks was awarded to Mr. Arthur. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Death of Mr. Wiltiam Atkins, of Sheffield.—On Satur- 
day the death occurred of Mr. William Atkins, of the 
firm of William Atkins and Co., Limited, steel manu- 
facturers, Reliance Works, Attercliffe. Mr. Atkins, 
who had attained the age of seventy-one, devoted him- 
self to his business with whole-hearted energy, and was 
not stricken down with illness until a few days since. 
Then his condition rendered a severe operation neces- 
sary, and from this he never completely rallied. Mr. 
Atkins is survived by a widow, two daughters, and 
three sons. Of the sons two are in Australia managing 
the firm’s branch in that Colony, while the third is 
connected with the Sheffield business. 


Local Companies.—The directors of Messrs. Vickers 
Sons and Maxim, Limited, have declared, subject to the 
sanction of the general meeting, the following further 
dividends for 1902:—A dividend of 2/. 10s. per cent. 
(less income tax) on the preference 5 per cent. stock, and 
5 per cent. preference shares of the company, a final divi- 
dend of 1s. 6d. per share (free of income tax) on the ordi- 
nary shares of the company, making 12} per cent. for the 
year.—The twenty-seventh annual report of Messrs. Wil- 
liam Jessop and Sons, Limited, states that, including a 
balance brought from the last account, the total amount at 
the credit of the profit and loss account was 42,406/. 9s. 9d. 
The directors propose a final dividend of 4s. per share, 
making a total distribution of 6s. per share for the year. 
During the year, the report goes on to state, the works in 
Pennsylvania have been under construction, and at the end 
of December only a few additions remained to be made. In 
January last the plant was put into operation, and the 
start on the whole was considered very satisfactory. Work 
is now going on steadily, and it is anticipated the output 
will be a growing one. 


Iron and Steel.—No further movement is reported in 
the iron trade. Quotations now stand as follow :—West 
Coast hematites, 68s. 6d. to 693s. 6d.; East Coast ditto, 
62s. to 63s. ; Lincolnshire No. 3 foundry, 49s. to 49s. 6d. ; 
forge ditto, 48s. to 49s.; Derbyshire No. 3 foundry, 
50s. 6d. to51s.; forge ditto, 48s. to 49s. ; bars, 67. 15s. to 7/.; 
sheets, 8/. 12s. 6d. to 8/. 17s. 6d. The market shows a 
tendency to stiffen. Manufacturers of railway material 
are able to report that business is improving. The home 
companies are now ordering more freely, and local manu- 
facturers are hopeful of securing some good lines in con- 
nection with the new railways proposed to be laid in 
South Africa, whilst it is expected that a much better 
an will shortly be done with both Egypt and 

anada. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change here was only thin; but the market 
was in a more. settled condition than for some 
little time past, and a fair amount of business was 
transacted. The scare caused by the rise in warrants 
seemed to have largely disappeared, and genuine 
buyers of pig iron were once more in the market 
rer | orders. Purchasers had found that they were 
obliged to follow the rise as sellers had proved their 
position strong enough to hold out for the advanced rates 
they had fixed. At the same time, however, it was 
possible to place contracts ahead at a little below quota- 
tions ruling for early delivery. No. 3 g.m.b. Cleveland 
pig was put at 5ls. for early f.o.b. delivery, and 
some business was done at that figure. No. 1 Cleveland 
iron was quoted 53s. 6d.; No.4 ae Ay 50s. 6d. ; grey 
forge, 48s. ; mottled, 47s. 3d. ; and white, 46s. 6d. Kast 
Coast hematite pig, though it did not rise to the same 
extent as Cleveland iron, was very strong, and a fair 
business was recorded in it. Mixed numbers realised 
57s. 3d. for early delivery ; No. 1 was 58s.; and No. 4 
forge, 58s. 6d. Rubio ore was 16s. 6d. ex-ship Tees. 
Yesterday No. 3 Cleveland pig was further advanced to 
51s. 3d. Other quotations were unaltered. 


Manufactured Iron and Stecl.—Some descriptions, of 
manufactured iron and steel have been raised in price, 
but the reason is chiefly on account of increased cost of 

roduction rather than any improvement in demand. 

ron bars and ship-plates have gone up 2s. 6d., and steel 
ship-angles 1s. 3d. The following are now the quota- 
tions :—Common iron bars, 6/. 7s. 6d.; best bars, 67. 17s. 6d. ; 
iron ship-plates, 67. 7s. 6d.; and steel ship-angles, 5J. 7s. 6d. 
—all less the customary 23 per cent. discount for cash. 

Shipments of Iron and Steel.—During the month the 
shipments of iron and steel totalled 114,945 tons, which 
can be said to be satisfactory. Of the total 77,171 tons 
were pig iron, 11,293 tons manufactured, and 26,481 tons 
steel. There were 56,226 tons sent foreign out of the 
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total shipments, of which 32,527 tons were pig iron, 
3014 tons manufactured iron, and 20,685 tons steel, 
whilst the quantity sent coastwise was 58,719 tons, 
of which 44,644 tons were pig, 8279 tons manufactured, 
and 5796 tons steel. Scotland once more proved to be 
the best customer for pig iron, 30,879 tons having been 
sent to that quarter ; 8006 tons of pig were sent to Italy ; 
the United States received 6450 tons; and to Germany, 
5998 tons were forwarded. The most manufactured iron 
—1646 tons—was sent to India, she also taking 6059 tons 
of steel, which was the largest amount sent abroad. 
Mexico received 4800 tons of steel. 


Coal and Coke.—There is not a great deal of business 
doing in the coal trade, in fact it may be said that it is 
somewhat dull. Gas coal isdecidedly quiet, but this is by 
no means unusual at this time of the year. For best Durham 
kinds 9s. f.o.b. is the figure named, but it is likely that less 
might be accepted by some firms. Bunker coal is rather 
weak, and unscreened qualities can be procured at as low 
a figure as 8s. 3d. f.o.b., though some sellers are asking 
as high as 8s. 9d. There is little doing in manufacturing 
coal. Quotations for coking coal are fairly firm, and this 
quality is in good request. The demand for coke for 
local consumptien continues on a very good scale, and 
average blast-furnace qualities easily realise 16s. 3d. de- 
livered here. Export coke is rather weak in price, the re- 
quirements for shipments not being very great. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—There has been a good inquiry for large steam 
coal for early shipment, but the demand for future de- 
livery has been inactive. The best large steam coal has 
made 13s. 3d. to 13s. 6d. per ton, while secondary qualities 
have brought 12s. to 13s. per ton. The house-coal trade 
has been somewhat dull, in consequence, no doubt, of the 
advance of. the season; No. 3 Rhondda large has been 
quoted at 14s. 3d. per ton. Foundry coke has made 18s. 
to 19s. per ton, and furnace ditto 15s. to 17s. per ton. 
As regards iron ore, rubio has been quoted at 14s. 6d. to 
14s. 9d. per ton, Tafna at 15s. 3d. to 15s. 6d. per ton, 
and Almeria at 14s. 9d. per ton, freight charges included. 


Chepstow.—Messrs. Edward Finch and Co., Limited, 
have purchased the freehold of their extensive engineer- 
ing and bridge works on the bank of the Wye, at Chep- 
stow. 

Portland.—It is reported at Portland that a contract 
for the new Government coaling pier at Portland has 
been secured by Messrs. Pearson and Son. 


Neath and Brynamman Railway.—Sir J. Wilkinson, 
general manager of the Great Western Railway, and three 
engineers of that company, inspected on Friday the 
route of the proposed Neath and Brynamman and Pon- 
tardawe Railway. 

Avonmouth Light Railway.—The Light Railway Com- 
missioners have decided that the preamble of the Avon- 
mouth Light Railway Order has been proved, and the 
scheme will accordingly go forward. Mr. Napier Miles 
sroposes to construct two miles of line near the Royal 
{dward Dock, at a cost of 17,000/. The object, of course, 
is to develop Mr. Miles’s estate; but the success of the 
Royal Edward Dock must be considerably promoted. 


Cardiff Tramways.—Mr, Harpur, borough engineer, 
reported to the Tramways Committee of the Cardiff Town 
Council on Friday that the whole of the rails from the 
lower end of St. Mary-street over Custom House Bridge, 
and on to the corner of Bute-street, would be coupled up 
ina few days. The engineer’s report further stated that 
the work in Constellation-street was well advanced, the 
rails having been laid from Clifton-street to Metal-street, 
and the ground taken out as far as Cycle-street. Good 
progress was also being made with the work in Bute- 
terrace. 

Great Western Railway.—The chief engineer, of the 
Great Western Railway Company has prepared a detailed 
estimate of the capital which will have to be expended 
upon new works in.the event of sanction being given to 
the company’s omnibus Bill. . The éstimated gross expen- 
diture is put down at 1,107,712/7., but as the Bil peopeses 
to authorise the abandonment of some already sanctioned 
lines, which were estimated to cost 105,000/., the net esti- 
mated expenditure is returned at 1,002,712/.. This is 
spread over forty-two distinct works at various points 
upon the system. The expenditure in South Wales will 
alone absorb 672,200/. of the total sum. 








The. setting in and out is done .by a combined:screw a 


MISCELLANEA. 


THE annual general meeting of the National Electrical 
Contractors’ Association was held in Anderton’s Hotel, 
Fleet-street, E.C., on the evening of Monday, the 2nd 
inst., when a large and representative attendance from 
different parts of the United Kingdom was present. 


A meeting of Students of the Institution of Civil Engi- 
neers was held at the Institution on Friday evening, 
February 27, Mr. 8. W. Barnaby, M. Inst. C.E., in the 
Chair, when a paper on “ The Relative Advantages of 
Single Screws, Twin Screws, and Triple Screws, for 
—— Zens was read by Mr. E. Falk, Stud. 

nst. C.E. 


The Secretary of the Admiralty announces that in 
future candidates holding a Board of Trade certificate as 
first or second-class engineer, who present themselves 
for entry as acting engine-room artificer, fourth-class, in 
the Royal Navy, and who can proewe properly-attested 
certificate of character and ability from the works in 
which they learnt their trade, and from the officers of 
the ships in which they have served, will be entered in 
the Royal Navy without further professional examina- 
tion, if their certificates are found to be satisfactory. 


A system of wireless telegraphy due in its main out- 
lines to Sir Oliver Lodge, but which has been worked out 
on a commercial basis by Dr. Muirhead, has been fitted 
to the cable steamers Restorer and Patrol, just completed 
for the Eastern Extension system. It is intended in this 
way to keep the steamers in communication with the 
different cable stations. The special feature of the ap- 
paratus is the new form of coherer used, which decoheres 
automatically without being tapped. It consists of a disc 
of steel dipping into mercury, on the surface of which is 
a film of oil. When in use the disc is kept in continuous 
rotation. 


The Council of the Society of Arts has intimated to the 
Advisory Committee of the International Fire Exhibition, 
1903, that they have decided to offer gold, silver, and 
bronze medals for certain classes of modern fire-extin- 

uishing and life-saving appliances to be exhibited at 

Jarl’s Court. For the best chemical fire-engine for town 
use shown at the Exhibition the Council offer one Society 
of Arts gold, two silver, and two bronze medals, and also 
similar awards for the best and most easily-worked long 
ladder exhibited, which wil reach the sill of a window 
80 ft. above the level of the pavement, and which can be 
rapidly transported over roads not more than 25 ft. wide. 


We are informed that the discussion of Mr. A. M. 
Taylor’s paper on “Network Tests and Station Earth- 
ing,” read on February 25 at a meeting of the Birming- 
ham Local Section of the Institution of Electrical Engi- 
neers, was adjourned until March 25. It will not, how- 
ever, be possible to devote time at this meeting to more 
than a summary of the discussion, and those members 
who wish to add to the discussion are requested to send 
their contributions in writing to the Honorary Local 
Secretary, the University, Birmingham, not later than 
March 19. Copies of the paper can still be obtained on 
application, and. station and mains engineers outside the 
area of the Local Section are invited to take part in the 
discussion. 

Another variety of the expanding pulley type of speed- 
changing gear was shown in action at the private electric 
lighting station of Messrs. Derry and Toms, Kensington, 
on Monday last. The mechanism is, of course, intended 
for use on motor cars. Each of the expanding pulleys is 
built somewhat on the lines of a scroll chuck, the jaws of 
the latter being replaced by sliding pieces, each of which 
carries a small sprocket wheel mounted on a ‘free wheel ” 
clutch. The driving chain passesover thesesprocket-wheels, 
so that the whole mechanism acts as a polygonal pulley. 
By setting the sprocket-wheels in or out the speed ratio 
of the drive can be altered. The fact that each sprocket- 
wheel is mounted on a free-wheel clutch enables this 
setting in and out to be done, since during this motion 
all the sprocket-wheels but one rotate in their free direc- 
tion, and are thus able to remain in gear with the’chain. 


rack gear. The patents are held by the British Simp 
Gear Company, Burden Mews, Kensington. 


A Bill has been introduced into the United States 
House of Representatives which is aimed at the ‘‘sur- 
plus product” export trade carried on by many Ameri- 
can manufacturers. The latter, being protected on 
their own markets by a high tariff, have not infrequently 
maintained prices there, and sold abroad at much lower 





AMERICAN COAL IN France.—The imports of American | 
coal into France last year were 32,380 tons, as compared 
with 51,923 tons in 1901, and 59,234 tons in 1900. | 


| 


THE Great Eastern ‘‘Drcarop” Locomorive.—In 
our issue of January 23 last (vide page 111 antec), we pub- 
lished an illustrated description of the very interesting 
type of locomotive with five pairs of coupled wheels, 
designed by Mr. James Holden for dealing with the 
heavy local passenger traffic on the Great Eastern Rail- 





way. At the time we were not able to give the weights 
of this engine, but Mr. Holden has now favoured us with 
them ; they are as follow: 
tons cwt. 

On ist (leading) wheels “as 15 

», 2nd(centre driving) wheels 16: -°S 

», ord (outside driving’) wheels 16 «10 

», 4th wheels ... tie 14 10 

», 5th (trailing) wheels 15 12 

Total 78 5 





The weights given are those with all on board and water 


showing 1} in. in the gauge-glass. i 





|report to the House Committee on Inter-State and 


rices, any machines they had on hand in excess of the 
ome demand. The Bill is fathered by a Mr. Gaines, 
who represents Tennessee, and has been referred for 


is shown in one corner of the main sheet. The map also 
shows the London end of the suggested high-s rail- 
way to Brighton. This, it is aes shall have its 
terminus in ch-street, and will thus be exceptionally 
eer placed for workers in the neighbourhood of 
the Strand. 


Mr. Trotter’s report on the lamentable accident at 
Fulham baths, in which two bathers were electrocuted, 
has now been issued. It appears that the baths are 
lighted by alternating current at 200 volts. The quality 
of the insulation, Mr. Trotter states, was not inferior, 
but he adds, that it must be very difficult to maintain 
a high insulation where wiring of the kind u is 
ex to steam and damp air. ‘The accident arose, 
Mr. Trotter considers, from a neglect to thorou hly 
earth the iron pipes in which the wires were run. Inci- 
dentally he mentions that with a dry skin the resistance 
of the human body between finger tip and finger tip is 
about 20,000 ohms, and a pressure of 4000 volts is neces- 
sary to send $ ampere through it, yet a touch at 2000 
volts with a dry skin is likely to be fatal. With dry 
hands one can grasp two metal rods at 200 volts pressure 
alternating with nothing worse than a painful shock 
which can be endured for half a minute or so. This, he 
states, is about the limit of the shocks taken for amuse- 
ment at fairs. The current is about 3}; ampere. In 
the case of the bathers who were killed he considers it pro- 
bable that owing to the condition of their skin the resist- 
ance of the body was less than 1000 ohms, so that at 200 
volts the current passed would exceed } ampere. 


Ina La read before the Manchester Section of the 
Society of Chemical Industry, Dr. W. A. Bone compares 
the cost of assembling the materials for producing one ton 
of pig at Middlesbrough, at Pittsburg, and at Dortmund in 
Westphalia. His figures are as follows :—Estimated cost 
of assembling materials for a ton of iron (this does not in- 
clude the cost of the materials themselves)— 


At Pittsburgh— 





“de 
1.8 tonsof Lake ore... Ss Pa 20 8 
ae Connellsville coke at 3s. 1d. 29 
a limestone at 10d. ... 0 4 
Total cost ... 23 94 
At Middlesbrough— 
2.2 tons of Spanish ore at 6s. ... 13 2 
Le =: Durham coke at 2s. 20 
St ae limestone at 3s. 1 25 
Total 16 6 


At Dortmund he estimates the cost of assembling the 
material at 16s. 10d. Taking the lowest freight rates re- 
corded, the price of assembling materials at Pittsburgh is 
| reduced to 13s. 54d. per ton of iron, and at Middlesbrough 
to 13s. 1d., whilst if Cleveland ores are used in the latter 
| case the cost may be as low as 7s. 94d. The cost of the 
| Messaba ore at Pittsburgh for the years 1899-1901 averaged 
16s, 4d., and of Bilbao ore at Middlesbrough about 16s., 
whilst Cleveland ore at the mines costs about 4s. 6d. to 
5s. per ton, Coke, however, is dearer at Middlesbrough 
than at Pittsburgh, Durham coke being sold at 12s. to 
14s. per ton in the period under review, whilst Connells- 
ville coke has been — at 8s. 4d. per ton. bour 
also is cheaper at Pittsburgh, though wages are higher ; 
the cost of labour per ton of iron at Pittsburgh being 
from 1s. 6d. to 2s. per ton only. 











PressED STEEL CArs.—The Pressed Steel Car Company, 
of Pittsburgh, has secured a contract for 500 steel hopper 
cars from the West Side Belt Line. 





THE BALANCE-SHEET OF BritISsH SHIPPING.—ERRATUM: 
We have received from Lloyds Register of British and 
Foreign Shipping a note to the effect that an error had 
crept ito their return on which we founded our article in 
last week’s..issue (page 284 ante). They under-estimated 
the total of British steamers by 1,000,000 tons. The total 
fiéef- should have been as follows :— 


Steam 9,808 vessels of 13,260,332 tons gross, 
Sailing 10,449, 090,871 
Total 20,257 15,361,203 


This, however, does not affect the main points of our 
article :—The ten years’ increase is equal to 47 per cent, 
of steam tonnage, as compared with 115 per cent. in the 
case of foreign fleets. 


CaTaLocurs.—Messrs. Kerr, Stuart, and Co., Limited, 
of 20, Bucklersbury, E.C., have published a new cata+ 





Foreign Commerce. Its provisions do not apply to pro- 
ducts of the soil, but solely to manufactured articles. The 


penalty for selling abroad at lower prices than at home’ 
is.a fine of not less than 500 dols. nor more than | 
5000 dols., half of which goes to an informant, and | 
the principal parties to the transaction may also be | 
imprisoned at the discretion of the Court. The _pro- 
spects of this measure passing are said to be small, as 
dass are great practical difficulties in legislation of this 
kind. 

In accordance with his usual practice, Mr. Edward 
Stanford, of Long Acre, W.C., has issued a map show- 
ing the new railways, tubes, and tramways for which 
Bills will be presented during the ensuing Parliamentary 
Session. The map measures 40 in. by 25 in., and extends 
from Brentford on the west to Abbey Wood on the east, 
and from Croydon on the south to Crouch End on the 
north. A special map, showing the competing schemes 
of the Central London Railway and the Yerkes group, 








logue of plant for portable railways, including both per- 
manent way and rolling stock.—Messrs. Siemens Brothers 
and Co., Limited, of 12, Queen Anne’s-gate, 8.W., have 
issued a catalogue of electric cranes and capstans, 
which gives very full particulars of the special forms 
of motors, resistances, and controllers sipplied by the 
firm for this class of work.—We have received from 
Messrs. Johnson and Phillips, of the Victoria Works, 
Old Charlton, Kent, a copy of their new catalogue of 
“Avk” sa These lamps are of the enclosed type, 
and are supplied in a number of different forms, the get- 
up of some of the patterns illustrated being highly orna- 
mental. One of the forms shown is specially arranged 
for blue printing, which is done without special appa- 
ratus, the ordinary printing frame being used. A word 
should be said as to the engravings with which the cata- 
logue is copiously illustrated. Many of these are printed 
by the three-colour process, and are capital examples of 
the art. 
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THE CRYSTAL PALACE MOTOR-CAR SHOW. 
(For Description, see Page 307.) 
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NOTICES OF MEETINGS. 


TuE INSTITUTION OF MECHANICAL ENGINEERS.—GRADUATES’ ASSOCIA- 
TI0N.—Monday, March 9, at 7.30 p.m. Paper on ‘‘ Deep-Well 
Pumping Machinery,” by Mr. W. P. Gauvain, Graduate, of London; 
Mr. E. B. Ellington, Vice-President, in the chair. 

Society or ArTSs.— Monday, March 9, at 8 p.m. Cantor 
Lectures. ‘‘ Hertzian Wave Telegraphy in Theory and Practice,” 
by Professor J. A. Fleming, M.A., D.Se., F.R.S. Four Lectures. 
Lecture IIl.—Wednesday, March 11, at8p.m. ‘‘ Existing Laws, 
By-Laws, and Regulations relating to Protection from Fire, with 
Criticisms and Suggestions,” by Mr. T. Brice Phillips. (Fothergill 
Prize Essay.) Sir William H. Preece, K.C.B., F.R.S., will preside. 
—-Thursday, March 12, at 4.30 p.m. Indian Section. ‘‘ The Cur- 
rency Policy of India,” by Mr. J. Barr Robertson. Sir Edward A. 
Sassoon, Bart., M.P., will preside. 

Tue Surveyors’ InstiTUTION.—Ordinary general meeting in the 
Lecture Hall of the Institution on Monday, March 9, at 8 o’clock, 
when a paper will be read by Sir John G. Barton, C.B. (Fellow), 
Commissioner of Valuation for Ireland, entitled ‘‘ Valuation for 
Rating in Ireland.” 

Tue InstiITUTION OF CiviL ENGINEERS. — Tuesday, March 10, 
at 8 p.m. Papers to be submitted for consideration : ‘ Recent 
Irrigation in the Punjaub,” by Mr. Sidney Preston, C.I.E., Assoc, M. 
Inst. C.E. ‘*The Irrigation Weir across the Bhadar River, Kathia- 
war,” by Mr. John J. B. Benson, Assoc. M. Inst. C.E. Students’ 
meeting, Friday, March 13, at 8 p.m. Paper to be read: ‘‘ Re- 
construction of Midland Railway Bridge No. 27, over the River 
Trent,” by Mr. A. R. Langton, Stud. Inst. C.E. Mr. G. E, W. 
Cruttwell, M. Inst. C.E., in the chair. 

Tue Ratway Cius.—Ordinary monthly meeting at the Memorial 
Hall, Farringdon-street, E.C., on Wednesday, March 11, at 7 p.m. 
Paper: ‘‘ Present Unsatisfactory Condition of British Railways, 
Cause, and Remedy.” 

LIVERPOOL ENGINEERING SocieTy.—Wednesday, March 11, at the 
Royal Institution, Colquitt-street, at 8 ge. when a paper will 
be read by Mr. Arthur Southeran, of the Water Engineer’s Depart- 
ment, Liverpool, entitled ‘‘ Surveying, Levelling, and Contouring.” 

Tue INsTITUTION OF ELECTRICAL ENGINEERS.—Thursday, March 12, 
at the Institution of Civil Engineers, ordinary general meetin 
at 8 p.m. ‘“ Distribution Losses in Electric Supply Systems,” 
by Mr. A. D. Constable, Associate Member, and Mr. E. Fawssett, 
Associate ; and an abstract of a paper read before the Glasgow 
Local Section, February 10, 1903, entitled ‘‘A Study of the Phe- 
nomenon of Resonance in Electric Circuits by the Aid of Oscillo- 
grams,” by Mr. M. B. Field, Member. 

Roya InstiTuTION OF GREAT Britain.—Friday, March 13, at 
9 o’clock. Professor Karl Pearson, F.R.S., on ‘* Character Read- 
ing from External Signs.” Afternoon lectures next week :—Tues- 
day, March 10, at 5 o’clock, Sir William Abney, K.C.B., D.C.L., 
F.R.8., on ‘Recent Advances in Photographic Science ” (Lec- 
ture IIL.).—Thursday, March 12, at 5 o’clock, Professor L. .C. 
Miall, F.R.S.,on ‘* Insect Contrivances” (Lecture III.).—Saturday, 
March 14, at 3 o’clock, the Right Hon. Lord Rayleigh, O.M., 
M.A., D.C.L., F.R.S., M.R.L, on ‘ Light : its Origin and Nature” 
(Lecture III.). 

Tue Junior INSTITUTION OF ENGINEERS.—Saturday, March 14. 
Annual Conversazione at the Westminster Palace Hotel, Victoria- 
street, Westminster, 7 to 11.30 p.m. 
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THE COLNEY HATCH ASYLUM FIRE. 


We have purposely avoided dealing with the 
Colney Hatch fire until after the jury’s verdict had 


9} been given, and until the London County Council 
°3/had also had an opportunity to state its case. 


In this instance we have to deal with a terrible 
catastrophe occurring to a public body who, by 
powers entrusted to them, control, to a consider- 
able extent, the regulations for public safety from 
fire in the Metropolis by the administration of 
certain sections of the Building Act, by the 
administration of our theatre by-laws, and by the 
administration of our factory rules. This same 
body in its one capacity acts as a ‘‘ police” autho- 
rity over buildings erected by the public, and in 





another capacity owns and manages « large number 
of public buildings, among them asylums holding 
close upon 17,000 imbeciles. 

In its capacity as the owners of these public 
asylums he Lonséts County Council is, to a certain 
extent, subject to the authority of the Lunacy 
Commissioners and the Home Office, both regard- 
ing the character of the buildings employed, the 
accommodation afforded, and the general regula- 
tions for the patients, or, in other words, although 
themselves ‘‘ policing” the Metropolis in respect 
to the safety of life and property, the County 
Council is subject to the ‘‘policing” of two 
Government Departments in respect to its owner- 
ay of certain classes of public property. 

e think it is a most rare—almost unique— 
occurrence that a body entrusted with the control 
of buildings should, as owners of buildings, have 
met with a calamity such as that of the Colney 
Hatch fire, and there is much regarding this: matter 
that we are quite at a loss to understand. 

The actual detail of the administration of the 
asylums of the London County Council is in the 
hands of its Asylums Committee, and there is no 
Committee that shows greater interest in and solici- 
tude for its work than that Committee, which 
counts among its number the present Chairman 
of the Council and Mr. Hubbard. It must have 
been a terrible personal blow to these conscien- 
tious workers on our: asylums questions to have 
met with this disaster. We do not here have to 
deal with a small body of men taking up partisan 
or party lines, as in the case of the County 
Council’s Fire Brigade Committee, and then meet- 
ing with such reverses as those of the Barbican, 
Cripplegate, and Queen Victoria-street fires—the 
loss in all three of which must be attributed 
quite as much to obstinacy as to lack of skilful 
administration. With the Asylums Committee, 
and particularly with such of its members as Mr. 
McDougall and Mr. Hubbard, we have to deal 
with men whose policy from the very outset has 
been one of intelligent progress, and who have 
had to work under {considerable difficulty. We 
have hence come to the conclusion that the cause 
of the Colney Hatch disaster is not a question— 
as with the failures of the fire - extinguishing 
establishment of the Metropolis—of the negli- 
gence and obstinacy of individuals, but is really 
a case of an accident—i.e., an oversight on the part 
of a committee, which, whilst meaning well and 
systematically doing good, has overlooked an im- 
portant essential in the manner that so frequently 
occurs when responsibility is left to committees and 
does not rest upon a single individual. 

The business of a fire brigade is to prevent loss 
of life from fire, and if it fails, it fails in one of its 
two main objects. The business of an asylums 
committee is the care of the insane, safety from 
fire being only one out of many points demanding 
consideration. 

The verdict of the coroner’s jury regarding the 
Colney Hatch fire, which took place on January 
27 last, contains the following rider :-- 

That, notwithstanding the fact of the plans being 
sanctioned by the London County Council, the Lunacy 
Commissioners, and the Home Office, the jury consider 
that the building,,-both in the construction and in the 
materials used, was unsuitable for the purpose (even as a 
temporary building) for which it was intended, and they 
consider that the authorities named are~ greatly to 
blame for sanctioning such plans, especially as the build- 
ing could have been construc of non-combustible 
materials in an equally short space of time. ‘ 

It is rare that a jury expresses itself so clearly 
and with such effect, and there is no gainsaying 
the absolute truth of the words written A arr 

All three authorities—i.e., the owners (the 
London County Council), the Lunacy Commis- 
sioners, and the Home Oftice—are to blame, not that 
they allowed temporary buildings, but that they 
allowed temporary buildings to be planned: and 
constructed in the manner of these Colney Hatch 
wards at a period—viz., in 1896—-when there were 
ample methods of rapid building construction and 
ample materials available to make a temporary build- 
ing sufficiently fire-resisting to meet modern require- 
ments of safety. It is, of course, simply astounding 
that a committee of intelligent county councillors, 
all keenly interested in doing good for their patients, 
should have overlooked the terribly dangerous 
character of the arrangements of these temporary 
buildings and the materials of which they were 
erected ; but it is equally curious, and, we should 
say, neglectful, that after the plans had been put 
forward before the Lunacy Commissioners and the - 
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Home Office, they should apparently have ed 
through unscathed, and been officially re-allowed 
as late as eighteen months ago. Either attention 
to the question of fire must be of a most limited 
character in these two last-named public depart- 
ments, or the departments in question cannot be 
supplied with technical permanent or consulting 
officials properly able to deal with matters of this 
kind, in which case it would be well if both the 
Home Office and the Lunacy Commissioners set 
about obtaining assistance in the same way as 
several of the Government Departments have done 
in other engineering matters, where special know- 
ledge of a consulting character was required. 

Yet there are one or two points quite ob- 
scure. The Asylums Committee apparently had 
these temporary buildings planned by their de- 
partmental engineer ; but, having the facilities 
of calling upon officials of other departments 
belonging to the County Council, is it to be 
understood that the officials of the Fire Depart- 
ment were not consulted at any period regard- 
ing these particular buildings? If, on the other 
hand, they were consulted — either officially or 
privately—what was their view regarding these 
buildings, and how did they advise the Asylums 
Committee ? We have it on excellent authority 
that the Colney Hatch Asylum was inspected, once 
at least, by the chief officer of the Fire Brigade 
in a matter of water supply. Is it true, we should 
like to ask, that his advice was limited to the ques- 
tion of water supply? Leaving aside any question 
of construction, was he not even consulted as to the 
Asylum Fire Brigade? If he was consulted at all, 
why does not the Asylums Committee in its report 
plainly state that it took the best advice officially 
at its disposal, or, at least, relieve the department 
of the onus of being in some way responsible 
for the arrangement of having a single man on 
duty for such a vast risk. Our own view is 
that by some sad oversight the Asylums Com- 
mittee overlooked the question of proper building 
construction for temporary buildings in 1895, but 
when applying for the extension of the time 
allowed for temporary buildings, asked their Fire 
Department for advice regarding water supply 
and appliances. The fact, however, remains that 
the London County Council, who are responsible 
in their corporate capacity, actually employ an 
official as fire expert who, we believe, did give, in 
some form or other, advice on the safety of the 
Asylum from fire ; and if this is the case, and his 
advice was asked on some specific point, it should 
also be stated. How it came that, seeing their em- 
ployers’ obvious mistake, the Fire Department did 
not sound a warning note, whether specifically in- 
terested or not, is of course another matter. We 
consider there are occasions on which public officials 
should volunteer advice, even if not asked to. 

We do not intend to join in the outcry of con- 
demnation against the Asylums Committee, inas- 
much as, as we have said before, we are not dealing 
with a Committee working on the lines of the 
Fire Brigade Committee, but with a Committee 
that has always called for respect. We sympathise 
with the members of the Committee who have the 
responsibility of this fearful loss of life on their 
shoulders, no matter in what manner they may 
choose to divide it among themselves as a corporate 
body ; but we would repeat that we cannot possibly 
understand how an intelligent municipality could 
have committed this mistake and overlooked the 
risk, seeing the skilled fire advice it is supposed to 
have at its disposal. 

Regarding the lessons of this Colney Hatch fire, 
they are manifold. One, we assume, has now been 
learnt—viz., that temporary buildings can be 
erected rapidly in materials of considerable fire- 
resistance, and that no matter how temporary a 
4+uilding may be, fire-resisting materials must be 
used. A second lesson is, that a public authority 
having the control of buildings should be particu- 
larly careful to attend to the safety of its own pro- 
perty, and set a good example. A third lesson is, 
that no matter how well-meaning a lay body may 
be in the administration of a municipal charge, 
oversights such as the present one must occur unless 
the authority has the advice of really competent 
officials, who will also go out of their way to pre- 
vent seeing mistakes made. The next lesson is, 
that the Home Office and the Lunacy Commis- 
sioners are surely in want of some professional ad- 
vice in protectionary measures against fire, and that 
it is high time that the Home Oftice in particular— 
which also has so much to do with the question of 





factories—should have at least one consulting 
official thoroughly conversant with the subject. 

Lastly, the lesson taught by the inquest is, that 
however ably a lay inquest may be conducted, fires 
in which there is loss of life, or fires in which there 
is a loss of property of some considerable amount, 
should be the subject of an investigation of a 
similar character to that of a Board of Trade rail- 
way accident inquiry or Home Office explosion 
inquiry. Only with the aid of really systematic 
investigation can the true reasons of neglect and 
the true remedies, as a rule, be discovered. 








THE ST. LOUIS EXHIBITION. 

THE announcement that a Royal Commission 
is tov be nominated to take charge of British inte- 
rests at the St. Louis Exhibition of 1904 will 
attract a general, though somewhat belated, atten- 
tion to the vast undertaking now approaching com- 
pletion in the chief city of the State of Missouri. 
Beyond the fact that a Centennial celebration was 
contemplated to commemorate the purchase of the 
Louisiana territory from France in 1803, but little 
has been known in this country, for the Publicity 
Department—unlike that which heralded the ad- 
vent of the World’s Fair of 1893—has been non- 
existent or strangely reticent. It is somewhat late 
in the day for British manufacturers to know that 
it is intended the wonderful Exhibition of ten 
years since, on the shore of Lake Michigan, 
is to be rivalled, if not eclipsed, by that of 
next year, near the bank of the Mississippi. 
It will cover an area of twelve hundred acres, and 
the grounds enclosed will be about a _ mile 
wide and a mile and three-quarters long. The 
size, architectural beauty, and completeness of the 
various buildings will be in no way inferior to those 
of the World’s Fair, and the rapid progress of ap- 
plied science will contribute to the convenience and 
pleasure of the visiting millions, to a degree never 
attempted before. It will be a fertile cause of 
astonishment that a city westward of Chicago should 
have the boldness to conceive, and the power to 
carry out, so vast a project. But St. Louis admits 
of no rivalship to Chicago; her suburban boundaries 
enclose a population of more than a million, and 
half of the United States’ gigantic population is 
within a practicable railway journey. So that with 
her 78 millions at home ; with the crowds from beyond 
the northern and the southern borders of the States ; 
and the many visitors from overseas, there is little 
doubt she will be able to achieve that ambition so 
dear to the American citizen—the establishment of a 
record. Nor can there be much question as to the 
contents of the Exhibition. In every branch of in- 
dustry ; in the Liberal and Fine Arts ; in Education ; 
and in Abstract and Applied Sciences, enough pro- 
minent and active representatives are in the United 
States, able and eager to overflow even the vast areas 
of the Exhibition buildings. But it isthe intention 
of those in control to exercise severe censorship on 
home exhibitors till those coming from abroad are 
provided for. If this liberal-minded spirit of hos- 
pitality be really carried out, then the organisers 
of the St. Louis Exhibition will have cause to con- 
gratulate themselves on scoring a record of a value 
far beyond magnificent dimensions, or compressed 
crowds. In this connection some views of the Exhi- 
bition organisation will be found timely. 

The status of the St. Louis Exhibition is above 
criticism ; it is fortunate in having as its President 
D. R. Francis, Governor of the State of Missouri, 
and a man well, and rightly, trusted for many 
years. The United States Government is an 
active, not a sleeping, partner in the undertaking. 
Many of the heads of departments are leading 
officials, and the general Government has made an 
appropriation of 1,300,000 dols. Lack of funds 
will certainly not be one of the difficulties so often 
inseparable from exhibition management; and 
money will be spent for the convenience of ex- 
hibitors more freely than has ever been done 
before. 

The Committee of Management are going to 
provide a 40,000 horse-power plant on the main 
floor of the Machinery Hall, to supply the neces- 
sary power, free of cost, to all exhibitors of machi- 
nery. This power plant is to be exhibited in work- 
ing order by the various manufacturers (chiefly 
foreign, it is intended) under very exceptional con- 
ditions. 

Lieutenant G. L. Carden, of the United States 
Navy, detailed for duty at St. Louis by the 
American Government, is now in London, to 


advise British manufacturers with regard to such 
machinery exhibits as can be utilised to form part 
of the Exhibition plant. Lieutenant Carden has 
informed us that a small part only of the 40,000 
horse-power above referred to will be supplied by 
American engines, and that he is instructed to 
invite proposals for power from European works. 
A large proportion of the required plant has been 
already offered and accepted, including turbine 
engines, gas engines, high-speed steam engines, 
and boilers of different types. For the engines 
to be used in the power plant, the Committee of 
Management offer the following conditions. They 
will pay :— 

1. The cost of transport: from the works to St. 
Louis, and, at the close of the Exhibition, if it be 
desired, they will return the engines to the works. 

2. The cost of installation. 

3. The engineer who superintends the installa- 
tion, at the rate of 5 dols. per day. 

4. The wages of the necessary number of skilled 
attendants, at the rate established by the St. Louis 
Union. 

5. The maritime insurance. 

The Exhibition authorities propose, in short, to 
bear all the expenses incurred for this class of ex- 
hibits, except the interest on the money invested 
by the manufacturers, and any compensation for 
wear and tear. 

All goods will be carried direct from the terminals 
to the Exhibition grounds, and there delivered, 
without recourse to the services of private carrying 
companies. Customs duty, as is usually the case, 
will only be charged on the items that are sold at 
the Exhibition. 

Lieutenant Carden has just spent several weeks 
in Germany and France, where his proposals have 
been warmly welcomed. He is now in England, 
and may be addressed at the United States Consu- 
late, London. 

Lieutenant Carden emphasises the fact that the 
main interest of the exhibitor will be found in the 
great number of buyers and sellers who will meet 
at the St. Louis Exhibition, from all parts of the 
world, particularly from Mexico, Canada, Cuba, 
and Central and South America. The German and 
French authorities have fully recognised this, and 
they will doubtless take full advantage of the 
opportunities thus offered, with a view to the in- 
crease of their export trade. 

The chances appear favourable for foreign co- 
operation, though it is strange that one has to 
write in any uncertain way on this point, when the 
time for opening the Exhibition is. but little more 
than a year hence. It may be said with confidence, 
however, that Germany—as in 1893 and 1900— 
will take the lead among the foreign exhibiting 
nations ; that France will be as at Chicago, only 
better ; that Japan will spend money freely on 
a successful section; and probably that Russia 
also will play a not inconspicuous part. 

One asks with interest, What position is this coun- 
try likely to take at the St. Louis Exhibition ? So far 
as industrial exhibits are concerned, the forecast 
cannot be a favourable one., As said above, it is 
only now at the eleventh hour that the meteor- 
like passage of President Francis across Europe has 
resulted in the announcement that a British Royal 
Commission will be formed. Had the President’s 
duties permitted him to visit this country a year 
ago, much might have been done. But now tlie 
time is so short that neither the Royal Commission 
nor the British manufacturer can” be blamed if 
Britain’s industrial participation atSt. Louis is not 
representative. No doubt we ought to have known 
without awaiting the presence of the Exhibition 
chief ; sources of information were as open to us 
as they have been to Germany or France or Japan. 
These countries have been preparing for a year or 
two past, with the result that they are practically all 
ready, or will be ready in good time. At least two 
years are required for proper representation of a 
great country ata great Universal Exhibition ; and 
in England half that time is occupied in organisa- 
tion, arousing interest, and overcoming prejudice. 
For these reasons we consider that the chances of 
a representative British industrial display are of 
the slenderest. 

In one respect, however, the contribution from 
this country may be of the highest value. It is 
stated that the King has intimated his willingness 
to lend the Jubilee presents that belonged to her 
late Majesty the Queen. If this tactful idea be 
carried into execution, the chief glory of the St. 





Louis Exhibition, the exhibit without a parallel, 
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and to which half the population of the United 
States will flock to pay an affectionate homage, will 
come from Britain. It will be better and more 
useful to this country thus to shine, than for her to 
serve as a tarnished foil to more pushing industrial 
rivals. 








THE DANGERS OF ARBITRATION. 


Tue dangers attending an appeal to the law are 
well known and proverbial, and prudent people 
generally avoid them if possible. There is a 
popular opinion that arbitration is less perilous ; 
but, except in regard to cost, there is but little to 
choose. The award of an arbitrator cannot be 
shirked any more than that of a judge. The 
losing litigant cannot put forward the doctrine of 
the clean slate, and move that the judgment be 
cancelled. This matter is now being impressed on 
the attention of the burgesses of St. Marylebone, 
who have suddenly found themselves called upon 
to pay a million and a quarter sterling as a sort 
of ‘* footing” before entering on the fascinating 
pursuit of municipal trading. 

It is a matter of common knowledge that 
the Borough Council obtained an Act of Parlia- 
ment in 1901, by a clause in which they were 
empowered to purchase so much of the under- 
taking of the Metropolitan Electric Supply 
Company, Limited, as lay within the Borough 
of St. Marylebone. The purchase price was to 
be ‘‘a sum in gross and upon such terms and 
conditions as may be agreed upon between the 
company and the Borough Council, or, failing such 
agreement, as might be determined by arbitration 
in the manner provided by the Lands Clauses 
Acts with reference to the purchase and taking 
of lands otherwise than by agreement.” As 
the parties were unable to come to an agree- 
ment, the determination of the price was left 
to arbitration. The Court consisted of three— 
Mr. Walter Ryde, sitting as arbitrator for the 
Council, Mr. Robert Vigers, for the company, and 
Mr. C. A. Russell, K.C., as umpire to settle any 
questions upon which the arbitrators might find 
themselves unable to come to an agreement. The 
original claim for the purchase price (the date of 
the purchase, for the sake of fixing the price, being 
December 31, 1901) amounted to something over 
2,000,000. After an exhaustive inquiry, in which 
many eminent counsel were engaged on either side, 
the umpire made an award, in which he determined 
‘“‘that there is due from the Borough Council to 
the company the sum of 1,212,000l. for the pur- 
chase money and compensation for the interest of 
the company in the said St. Marylebone undertaking 
and business, and for all damages to be sustained by 
the company by reason of the severing of the said 
St. Marylebone undertaking and business from 
the rest of the undertaking and business of the 
company by reason of the exercise by the Borough 
Council of the powers contained in the special Act, 
and the order set out in the schedule thereto.” 

As the conduct of this matter had been entrusted 
to the Lighting Committee of the Council, a special 
meeting was held at the Town Hall, Marylebone- 
lane,'on February 26, for the purpose of consider- 
ing the report of the Lighting Committee. The 
Committee recommended that the Council should 
make application to the London County Council to 
obtain their sanction to the borrowing of this 
amount. The Council was also recommended to 
authorise the expenditure during the next two 
years of 400,000/., exclusive of the cost of site, for 
the purpose of erecting a generating station and 
purchasing the necessary plant and machinery, and 
for the finishing of the conversion to a continuous- 
current supply of the districts not yet completed 
by the Metropolitan Electric Supply Company, 
Limited. 

The Chairman of the Lighting Committee stated 
that the claim originally put forward by the Metro- 
— Company was so large that if it could have 

een substantiated, it would have put a burden of 
more than 1s. in the pound on the rates for the next 
forty-two years. In giving ahistory of the electric 
lighting in Marylebone, he said that ‘‘ on account 
of the acts of their predecessors the Council had 
no choice between the policy which they had 
adopted and that of allowing a huge and most in- 
efficient monopoly to be established which they 
would not have been able to purchase at the end of 
the statutory period. The award practically 
amounts to this—that the Council has to pay a 
million for goodwill and 200,000/. for assets.’ 








After giving reasons for the largeness of the award, 
Mr. Debenham went on to show that whereas there 
would be a loss if they brought.the current from 
Willesden, there would bea decided gain if the cur- 
rent came directly from the new generating station 
which they proposed to erect in their own borough. 
He also said :—‘‘ Counsel have informed us that 
we must abide by the award, and that there is no 
way out of it.” 

Subsequently Sir Thomas Brooke - Hitching 
moved, as an amendment :—‘‘ That the report be 
referred back to the Lighting Committee, and that 
the documents be referred to the Legal and Par- 
liamentary Committee, with instructions to take 
further counsel’s opinion as to whether the award 
could be set aside on the ground of non-admission 
of important evidence—viz., the provisional agree- 
ment of 1900—by the umpire, or on any other 
grounds, and to report thereon at an early date. 
And that the Committee be empowered to consult 
the Metropolitan Company to ascertain on what 
terms they would agree to amend the award.” This 
proposal, having been rejected by 29 to 18, the 
following extraordinary resolution was carried nem. 
con. :—‘* That the matter be referred back to the 
Lighting Committee, with an instruction to get 
further counsel’s opinion as to the possibility of 
the award being annulled or modified, and as to 
what the consequences would be if the award were 
not carried out by the Council.” 

Whether they are dissatisfied with the opinions 
of the counsel before whom the matter has already 
been brought, and desire to take the opinions of 
others to justify their refusal to honour the award, 
we do not know ; suflice it that after applying for 
powers for a compulsory purchase, after obtaining a 
statutory enactment to the effect that the price was 
to be assessed in a particular manner, they now 
question the finding of their own self-appointed 
tribunal. Assuming that they are successful in 
their attempt to have the award of the umpire 
reviewed, we take leave to doubt that the purchase 
price can be reduced to any material extent, having 
regard to the fact that the original claim put for- 
ward by the company has been reduced by nearly 
one-half. 

It cannot be made too clear to those who submit 
their disputes to arbitration that the chances of 
successfully questioning the decision of a domestic 
tribunal of this kind are very remote. 

Thus in the case of Jackson v. Barry Railway Com- 
pany ((1893) 1 Ch. 238), a contract between a com- 
pany and a contractor contained the ordinary clause 
that any dispute should be referred to the decision of 
the company’s engineer. A dispute arose, and the 
engineer, in a letter to the contractor, expressed his 
opinion upon it. The company proceeded to arbi- 
tration, appointing the engineer as arbitrator in 
accordance with the submission. The contractor 
brought an action. Mr. Justice Kekewich granted 
an injunction to restrain the arbitration on the 
ground that the arbitrator had committed himself 
beforehand, and had not kept an open mind. The 
Court of Appeal discharged the injunction on the 
ground that the engineer had only expressed his 
opinion as engineer, and that as the contractor had 
submitted by his contract to refer all disputes to the 
engineer, who would necessarily have to express 
his opinion on disputes as they arose, he must 
abide by his submission, which formed one of the 
terms of the contract. In fact, as the law now 
stands, it is necessary, in order to upset an agree- 
ment, to refer to an arbitrator who, from his position, 
is necessarily an interested party—to attack the cha- 
racter of the arbitrator by showing that he will not act 
fairly. As an instance of the jealousy with which 
the Courts guard this right of a party to select his 
own arbitrator, we may mention a case in which 
the mere fact that an arbitrator will have to adju- 
dicate on his own or his son’s professional conduct 
is not sufficient to upset an agreement to refer 
matters in dispute to arbitration. Of course, in 
an extreme case the Court will interfere. Thus, 
where a policy of insurance contained a clause 
which empowered insurance companies to nominate 
anarbitrator, they nominated their own manager. 
The Court decided that such a proposal was mon- 
strous, and gave the company seven days within 
which to appoint another arbitrator. In default 
of this the Court ordered rescission of the submis- 
sion. 

The Marylebone case comes under a different 
category. The Council entered upon the arbitra- 
tion proceedings with the full knowledge that, 
although the claim of the company might be sub- 








stantially reduced, yet the proceedings could only 
result in their having to pay a very substantial 
sum. We do not wonder at their reluctance to 
apply at once to the London County Council for 
leave to incur the enormous debt of 1,272,0001. 
How many of the councillors who have advocated 
and supported the policy which led to the acquire- 
ment of the electric lighting undertaking ever 
dreamt that this would be the result? Even 
assuming that the Council feel themselves com- 
pelled, at the eleventh hour, to abandon their 
original intention, the costs of all the abortive pro- 
ceedings must fall upon the ratepayers. Short of 
abandonment, wesee noalternative but unconditional 
surrender in accordance with the terms demanded 
by the Metropolitan Electric Supply Company, 
based, as those terms are, upon the award and find- 
ings of a court of arbitrators duly appointed under 
a private Act of Parliament. 

It is to be observed that this was in all respects 
a compulsory purchase by the local authority. It 
was not one of those purchases at ‘‘old iron” 
prices which may be expected hereafter in accord- 
ance with the provisions of the Electric Lighting 
Acts. But we trust that the extraordinary facts 
here brought to light may have some influence to 
check the aspirations of local authorities to plunge 
recklessly into the vortex of municipal trading 
without looking far ahead. In so doing they leave 
to their successors in office the unpleasant duty of 
placing a burden upon the rates which are already 
weighted to overloading. 








HERTZIAN WAVE TELEGRAPHY. 

Last Monday evening Professor J. A. Fleming, 
D.Sc., F.R.S., commenced a series of four Cantor Lec- 
tures at the Society of Arts on ‘‘ Hertzian Wave Tele- 
graphy in Theory and Practice.” It is well known 
that Dr. Fleming is retained by the Marconi Com- 
pany as their scientific adviser, and this of itself 
lends a great interest to all he says on the sub- 
ject of wireless telegraphy. Further, his repu- 
tation as a luminous expositor of scientific matters 
stands very high. He is not one of those who 
gives a ha’porth of fact and theory to an intoler- 
able deal of padding. He speaks to the initiated, 
and no word must be missed if one would follow 
his meaning as he rapidly makes one point after 
another. All that is necessary for a comprehen- 
sion of the subject is to be found in his address, 
but there is nothing redundant. The most cor- 
tinuous attention is demanded, and is amply re- 
warded by the rich treasure of knowledge that one 
carries away. Necessarily our report does less 
than justice to the lecturer, but as these addresses 
will not be published by the Society of Arts in 
extenso for some months, our readers will doubtless 
be glad to obtain the gist of the matter at once. 

Dr. Fleming said that when six months ago he 
was approached by the Society of Arts to give these 
lectures he hesitated to comply, because he felt that 
the matter had been so fully treated in his previous 
lectures that there was little more to be said. The 
Society had, however, insisted that there was still 
a demand for information on the subject, and that 
it attracted more public interest than any other 
scientific matter of the day. It was undoubtedly 
true that wireless telegraphy was a very popular 
subject ; it was to be found discussed in papers and 
magazine articles innumerable. The daily press 
often furnished absurd statements on the sub- 
ject; they seized upon any sensational report 
and gave it publicity, whether it was right or 
wrong. The magazines, as a rule, were more cor- 
rect ; but even they were lacking in many particulars 
and were sometimes even erroneous. ft was evi- 
dent to him on consideration that there was 
room for more general treatment, and he was 
about to aim at giving a summary of the present 
state of knowledge on the subject, directing himself 
rather to an elucidation of the principles on which 
it rested, than to an account of the performances 
which had actually been carried out. He should 
confine himself to that form of aerial telegraphy 
known as Hertzian wave telegraphy, because with- 
out doubt that form, owing to Mr. Marconi’s recent 
trans-Atlantic work, had the greater interest for us 
at present. There were other methods of aerial 
telegraphy, as everyone knew, but he did not pro- 
pose to deal with them. Neither did he intend to 
give a history of the subject or of the inventions 
which had been made in connection with it. He 
aimed rather at an exposition of the principles, 
and at making clear the inner meaning of the 
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phenomena upon which the action of aerial tele- | the relation of the ether to electricity and to matter?! a model, consisting ‘of a ring like the tyre of 


graphy depended. 

The problem of aerial telegraphy lay in the 
duction of electric waves in the ether, and their 
reception at a distance, and it was this which he 
hoped to make intelligible to his audience. The 
first lecture would be devoted principally to an 
account of the production of an electric wave, and 
the theory of the ‘‘aerial” or radiator ; the other parts 
of the subject will be dealt with in later lectures. 
It would assist his audience if he began by putting 
an analogy before them, showing the likeness there 
was between the transmitting wire and the siren as 
a means for generating sound signals. 

On Fig. 1, annexed, there were illustrated in 
diagrammatic form a siren and an electric oscill- 
ator. The siren comprised a pump I, a reservoir 
of compressed air C, a valve K, a rotating disc 
S, with holes in it, moving under a fixed disc of the 
same description, and an air pipe A. As everyone 
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possible to a wheel, with a number of spokes radiating 
ro- | give an answer to the question in an intelligible from the centre, each spoke being a ribbon 


of paper twisted up about its own axis, some- 
thing like a corkscrew. Now if, instead of a 
ring being used, he had taken a sphere; and 
filled that with these twisted spokes from the 
centre to the periphery, that would have been a 
model of a centre of convergent strain; at any 
rate, it would have given his audience some con- 
ception of such an idea. These lines of strain 
could move about in the ether; they were not 
things that had a fixed place, just as a kink was not 
athing. If he took a ring of paper with a kink in 
it, he could move the kink any where round the 
ring or with the ring. Atoms then, according to this 
theory, were arrangements of the ether ; evidently 
all bodies were arrangements of the ether, and so 
were we. The hypothesis of a strain involved 
| doubleness in some form. You could not strain 
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knew, air was compressed and stored in the reser- 
voir, and when the valve was opened the disc 8 
was caused to revolve, alternately emitting and 
cutting off air currents, which were delivered into the 
vertical pipe A, there producing a note. Simi- 
larly the electric oscillator comprised a generator B, 
a coil I, which served as the equivalent of the pump, 
a spark-gap S, corresponding to the disc 8, a con- 
denser C, and a vertical wire A. The spark-gap 
alternately allowed the energy of the coil to pass 
and be stopped, sending a into the wire A, 
which set up in it electric vibrations, corresponding 
to the vibrations of the tube A of the siren. 

To-night he was going to speak of the “‘ aerial,” or 
radiator ; that was, the tall wire which corre- 
sponded to the tube of the siren, and sent electric 
waves off into the ether in the same way that the 
siren sent air waves into the atmosphere. This led | 
him at once to the root of the subject. 
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form, aud even five ycars ago the answer would 
have been doubtful; now, however, thanks to 
the researches of J. J. Thomson and Larmor in the 
electronic theory, a very great deal was known on the 
subject. Indeed, the matter had become so popular 
that articles had even appeared on electrons in the 
Daily Mail. He would commence by giving a very 
slight sketch of the electronic theory. Electrons 
were the constituents of which the atoms were built 
up. The word ‘‘atom,” as meaning that which could 
not be divided, was now a misnomer ; atoms were 
built of electrons, as a house was built of bricks. 
Of course, the question followed: What was an 
electron? The insatiable curiosity of the human 
mind was always asking questions of that kind, 
and it led them into a region of speculation and | 
hypothesis. 
centre of convergent strain in the ether. To | 
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anything by a single action; there must always be 
reaction as well. You must hold a thing by 
both ends if you wished to twist it. The electrons 
therefore must be considered to be in pairs, 
there always being a positive and a negative 
electron in the pair. It could be shown that it 
was possible to detach one or more electrons from 
an atom, and what was left was called the ‘ion ” 
—that is, a wanderer—but he preferred to call it 
a ‘‘co-electron.” When an electron left an atom, 
it was connected to it by lines of electric strain, as 
shown diagrammatically in Fig. 2 ; this connection 
always persisted, whether the two were separated 
by an inch or a mile, there was always a line of 
strain forming a connection between them. 

It could be shown mathematically, in a way that 


Larmor said that an electron was a| would take far too long for him to attempt at that 


time, that the motion of an electron created other 


What was render this more intelligible, he had prepared | kinds of strain at right angles to the first strains, 
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these latter being magnetic. Fig. 3 shows by its 
radii the electric strain caused by the movement 
of an electron, while the circles represent the 
rings of magnetic flux at right angles to the first 
strains. If the electron moved at the speed of 
light, the strains were confined to the equatorial 
plane. When the positive and negative electrons 
moved together, the lines of electric strain were 
somewhat as shown in Fig. 4. Fig. 5 showed 
three rings of magnetic flux round the linear oscil- 
lator. An electric current was a procession of 
electrons : a continuous procession in the case of 
direct currents, and a to-and-fro movement in the 
case of alternating currents. It was necessary that 
the audienceshould not think of atoms as being hard 
continuous bodies, like marbles. Electrons must be 














as other bodies. Figs. 6 to 11 on the opposite page 
showed this diagrammatically. When the pair of 
electrons + and — suddenly moved towards one 
another, they distorted the loop of strain by 
which they were connected, bringing its ends into a 
kind of horseshoe form: first as shown in Fig. 7, 
then as in Fig. 8, finally causing the loop to cross, 
as in Fig. 9, and then throwing off a loop of strain, 
as in Fig. 10. When the electrons were rapidly 
vibrating to and fro, they continued to throw off 
successive loops, as shown in Fig. 11, and these 
were detached into space. It was possible that in 
this way light was developed. This production of 
loops from electrons was the work which was carried 
on by the aerial, or radiator, in wireless telegraphy. 
His hearers should guard themselves against con- 




















form, showing those which were thrown off from 
the aerial into space at each reversal of the cur- 
rent. The coil I, Fig. 12, charged the wire A to 
such a pressure that the air in the spark-ga 

broke down under the strain. Roughly, it too 

3000 volts per millimetre, and when this pressure 
was attained it escaped across the gap, just as steam 
pressure escaped after lifting the safety valve. The 
electrons then rushed across the gap like boys out 
of school when the door was opened. They, how- 
ever, in consequence of their inertia, soon overran 
themselves, and then came back, the result being a 
rapid oscillation across the gap until such time as 
the air recovered itself and shut the door. Figs. 
14 to 19, subjoined, show the formation of the elec- 
tric waves in the ether round the aerial much more 


a Orgar Pipe. 
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imagined as being very small, as compared with 
the atom, and might be compared to a few gnats 
moving about in the dome of St. Paul’s, the gnats 
being the electrons, and the dome the atom. It 
had been calculated that an atom of mercury would 
comprise 100,000 electrons. The electrons were not 
necessarily permanently connected with one atom ; 
there was an exchange of electrons between atoms ; 
they went from one to the other in the same way 
as @ man might visit a number of offices in the city. 
The identity of the atoms was identity of form, 
and not identity of matter, just as in human beings 
the matter changed from day to day by waste and 
repair, but still the individual remained the same. 
The electron passed to and fro from atom to atom. 
Some, in solid substances, were fixed in coalescence, 
while others moved about, it might be, in the form 
of electric currents. Now, when the atoms moved 
very rapidly they set up a state of strain in the 
ether, because it had a quality which was compar- 
able to inertia ; it could not be instantly put into 
rapid motion, and it could not be instantly brought 
to rest. Indeed, it was probable that the inertia of 
matter with which we were acquainted was an elec- 
trical phenomenon ; at any rate, ether displayed the 
quality of inertia, and had a time element the same 
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Marcon Aerials. 


sidering that the electric waves were necessarily 
like the waves they have seen at the seaside ; waves 
in an infinite medium were not necessarily to and 
fro or up and down. The definition of a wave was 
that it was a variation in space and in time of any 
matter that was variable ; consequently there were 
many kinds of waves. 

Fig. 12 showed a simple Marconi aerial radiator. 
A was the vertical wire separated from the earth 
wire by a spark-gap 8, the two wires being con- 
nected to the two terminals of a coil I, energised 
by a battery B, and controlled by a make-and- 
break K. The object of the arrangement was to 
set up alternate excess and deficiency charges of 
electrons in the wire A, the coil itself being an 
electron pump for pumping the electrons in and 
out of the wire, po as these electrons moved, up 
and down through the conductor they set up lines 
of electric strain all round the aerial, as shown in 
Fig. 13. Dr. Fleming had on the table a large 
model, prepared by his pupil, Mr. Glover, to 
make this point clearer. In the centre there was 
the aerial, and all around it were horseshoe loops, 
as in Fig. 13, which, of course, only shows those 
in one plane. In addition, there was a further 
series of loops outside the first and of reverse 
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clearly. In Fig. 14 the pressure had just risen to its 
full; in Fig, 15 it was dropping ; in Fig. 16 one set 
of waves had been thrown off, and the pressure 
was again rising; in Fig. 17 the first set of waves 
was clear, and in Fig. 18 the second set had already 
been formed, Fig. 19 showed the circles of mag- 
netic flux at right angles to the line of the waves. 
These diagrams illustrated the correct explanation 
of Marconi’s aerial ; and in all the accounts which 
he read of it in only one article by Mr. Taylor in 
the Electrical Review for 1899 had he found Hertz’s 
conceptions correctly applied. 

Now he would pass on to the nature of the opera- 
tions in detail. These operations, which he had 
been considering in external space around the 
aerial, were accompanied by motion of the electrons 
in the wire like that of air in the organ pipe. He 
threw upon the screen a moving model, in which 
the air inside the organ pipe was represented by 
bright beads ; and when this model was worked, the 
beads were shown to gather together in areas of 
condensation, separated by areas of rarefaction, and 
then to separate and gather in intermediate groups. 
These represented the stationary waves which 
occur in the organ pipe, and should be under- 
stood by everyone. The air is blown through a 





322 


ENGINEERING. 





[Marcu 6, 1903. 








mouthpiece with a sharp edge, and sets up slight | facts about the storage of energy. The purpose of | spark-gap in the primary circuit, as shown in 
pressure on the inside of the pipe. The air in| an aerial wire was to store up energy, and the| Fig. 25. The inductor I charged the condenser C, 


the pipe is first condensed; then it returns, de- | 
flecting the jet outwards. The air particles com- 
mence their travel backwards, and the jet is/ 
drawn in, and it is this constant movement which ; 
sets up the note in the pipe. In the closed pipe | 
(Fig. 20) the variation of pressure is the greatest at 
the top, as there, of course, the air particles cannot | 
inove outwards, while at the mouthpiece there is no | 
change of pressure, as the air is in communication | 
with the atmosphere ; but there is a large range of 
motion as the air moves backwards and forwards. | 
The dotted curve in the left-hand figure shows the | 
pressure in the closed organ pipe at a particular | 
moment, while the curve on the right-hand figure | 
illustrates the motion of the air in the pipe, the | 
greatest motion occurring where the pressure is | 


amount which it would contain was given by the 
following formule :— 


Energy Storage of an Aerial. 
C = capacity in microfarads. 
V = charging voltage. 
S = spark-length in millimetres. 
E = energy in joules. 
F = energy in foot-pounds. 
cv 


The capacity of a wire was very small indeed. An 


in circuit with which was a coil which formed the 
primary of a transformer, the secondary of which 
was in the aerial. Whenan oscillating current was 
set up in the primary by means of the spent-gap S, 
an enormous voltage was induced in the aerial A, 
and there was a great increase of energy by this 
method. The two circuits needed to be tuned to- 
gether in order to get the best results, but this was 
|a matter he would deal with in the fourth lecture. 
Dr. Fleming then turned to the subject of the 
|length of the waves thrown off by an aerial, and 
|the length of the aerial itself. When the wave- 
|length was that corresponding to the fundamental 
of a closed organ pipe, it was four times the length 
| of the aerial—that is, if the wire were 100 ft. long, 
| the wave was 400 ft. This condition of affairs was 





least, as already explained. Dr. Fleming illus- | aerial wire 100 ft. long and iy in. in diameter, had a | shown by the left-hand diagrams in Figs. 26 and 28. 
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trated this motion further by means of a well- 
known appliance, which comprises an organ pipe, 
a number of gas-jets, and a revolving mirror, 


and he showed first how it was possible to sound | 


the fundamental note of the pipe, which had a wave- 


length four times the length of the pipe, and also, | 
by increasing the air pressure, several harmonics of | 
Fig. 21 is an analogous diagram to) 


this note. 
Fig. 20, but applied to a Marconi aerial. Such an 
aerial reproduced electrically, the lecturer said, the 


pneumatic phenomena already explained for the | 


organ pipe. The pressure in the wire rises from 
the spark-gap upwards, being the greatest at the 
top, while the movement of the electrons in the 
wire is practically nothing at the top, and is very 
considerable near the gap. Dr. Fleming said that 
those who had been educated merely by studying 
continuous currents would find a difficulty in under- 


standing this, but those who were acquainted with | 


the phenomena of oscillating currents would know 
that it was quite possible to have currents of very 
varying magnitude, and even of opposite direc- 
tions, in a short conductor. He then threw 
on the screen diagrams of various kinds of 
Marconi aerials. Fig. 22 shows at the left the 
simplest form of all; in th: centre is a quadruple 
aerial, and at the right a multiple. Fig. 23 shows 
two other forms, more complex than the preceding 
ones, the object of these being to gain more 
radiating power than can be obtained from a single 
wire, Fig. 24 shows Dr. Fleming's equal periodic 
radiator, all the wires having the same capacity 
and inductance, so that they act identically in 
the formation of electric waves. Unfortunately, 
the multiplication of wires does not add to the 
capacity in the same proportion ; 100 wires have 
not 100 times the capacity of one, and they may 
not*have ten times as much. 

The lecturer said he would now turn to certain 
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capacity of about zg@55 microfarad. It was only pos- 
sible to charge a certain amount of energy into 
such a wire, because when the limit was exceeded 
the spark-gap broke down. Of course the storage 


could be increased by increasing the length of tlie | 


gap, but in that case there were no oscillations. 
If the gap were too long, the electrons did not 
return into the wire ; they merely passed out and 
stayed out, and there was no oscillation set up ; 
consequently there was a practical limit to the 


length of the spark-gap. With a pressure of 30,000 | 


volts the stored energy in the aerial was ;, foot- 
pound, and yet that energy was able to make itself 
felt clearly at a distance of 100 miles. It had 
been objected to wireless telegraphy that it 
was extravagant in power; while, as a matter of 
fact, it used far less power than did ordinary tele- 
graphy. In the Marconi-Braun radiator the energy 
of the wire had been increased by making a portion 


of the aerial into a transformer, and by putting the | 














|It was possible, however, to obtain harmonics of 
| this length, just as an organ pipe might be made 
'to form a node intermediate between its ends. 
| Fig. 27 represented the harmonics of an open organ 
pipe. As the top and bottom were both open to 
the atmosphere, it was clear that at these two 
| points there could be no pressure on them. Four 
possible conditions were shown in Fig. 27, begin- 
ning with a wave-length twice that of the pipe, 
and finishing with one half the length of the pipe 
Fig. 28 showed the harmonics for the closed organ 
pipe, which, as has already been explained, was 
the analogue of the Marconi aerial. In this, 
lof course, there could be no pressure at the 
| bottom, and a pressure anti-node existed always at 
'the top. The left-hand view showed the conditicn 
of affairs when the length of the pipe equalled 
one-quarter the wave-length, and the right-hand 
view the condition for the first harmonic, in which 
the length of the pipe was three-quarters of the wavcs 
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length. Just as the closed organ pipe could, by 
proper manipulation, be enabled to give the four 
notes indicated in Fig. 28, so the Marconi aerial 
could be made to give different waves, corre- 
sponding both to its fundamental and to its har- 
monics. Dr, Fleming said that few people had 
ever seen electric waves, but he would attempt to 
make them visible to his audience. He had a wire 
of several hundred feet in length, corresponding to 
a Marconi aerial ; as it was not possible to stretch 
it out straight in the hall, it had been wound into a 
long vertical spiral. This wire was arranged as a 
Braun radiator, shown in Fig. 29. Parallel with 
this spiral coil, and at 2 in. or 3 in. from it, was a 
vertical naked wire, E, which was earthed. When the 
pressure was created in the aerial, it became so great 
that sparks would leap across from it to this earthed 
wire, and over a large portion of its length there 
was a brush discharge which showed itself in a fine, 
blue luminous haze ; the spark took place only at 
the top of the spiral, at the part where the pressure 
was shown to be greatest, according to Fig. 21, 
while the luminous haze below gradually thinned off 
as it went down, suggesting the curve set up in 
Fig. 21. To make it still more evident what was 
happening, Dr. Fleming held a metal rod near to 
the aerial ; when he placed this metal rod at the 
upper end, sharp vicious sparks sprang outwards 
from the aerial over 3 in. or 4in. As the rod was 
lowered towards the middle of the aerial, sparks 
could not be obtained unless the rod was placed much 
nearer, say, at 2in. distance; while down at the 
bottom the two had to almost touch before there 
would be a spark. There was, however, this 
difference, that while the upper sparks were blue 
and thin, those at the bottom were bright and 
thick, and what are known among electricians as 
‘‘fat” sparks. That is to say, that while the 
pressure was great at the top of the aerial, there 
was very little current to make the leap, while 
down at the bottom there was ample current once 
the air insulation had been broken down; but 
there was comparatively little pressure to do 
this. Next Dr. Fleming altered the arrange- 
ment of the radiator in regard to its induct- 
ance and capacity, and so tuned it to a quicker 
vibration, the first and second arrangements 
being shown in Figs. 30 and 31 respectively. 
To do this, he placed the two Leyden jars L, L 
in series instead of in parallel, and altered the 
inductance. Owing to there being some amount 
of light in the room, the result of this experi- 
ment could not be seen quite so clearly as the 
previous one, but yet it was possible to make out 
that there were two points of maximum pressure, 
one at the top of the aerial and one about one- 
third of the distance from the bottom. This wasa 
most brilliant experiment, and elicited rounds of 
applause, for it was the first time, as far as we know, 
that the varying pressure in a continuous conductor 
has ever been made visible to an audience in this 
country. The particular apparatus employed was 
that form arranged by Dr. G. Seibl, and had not 
before been exhibited in this country. 

The Slaby-Arco radiator, said Dr. Fleming, de- 
pended for its action on inducing overtones, as 
already described. If the aerial were of a horse- 
shoe shape, as shown to the left in Fig. 32, it is 
evident that there would be no waves thrown out 
into space, because the effect of the one arm of the 
radiator would be to annul the effect of the other ; 
but by making one of the arms multiplex, as shown 
on the right-hand side of the figure, A’,, it was 
possible to produce harmonics in that portion of the 
apparatus, and thus to throw out into space waves 
of a corresponding length. This occurred because 
there was greater inductance in this part of the 
circuit. That might be explained by means of the 
diagram, Fig. 33. If a long spiral wire were sus- 
pended by fine threads from a beam, and were then 
moved backwards and forwards, the coils would all 
move together ; but if a weight were applied to one 
end of them, as shown, and the pressure applied at 
the other, the spiral would fall into waves of alter- 
nating compression and expansion, one end of it 
moving in one direction, and the other in the other, 
at a given instant. The result would be as shown 
in Fig. 34, in which it would be seen that the elec- 
trons in the right-hand figure were both moving 
upwards, as if there were a single wire, as in the 
Marconi system. In an organ pipe it was very 
difficult to get a tone without producing some of 
the harmonics with it; and, indeed, the makers 
generally arranged that there should be some har- 
monic tones, as the fundamental itself was some- 





‘ 


what flat and monotonous; the harmonics lent 
brilliancy to the instrument. On the other hand, 
it was not easy in an aerial to get harmonics at all ; 
it was quite easy to get the fundamental, but not 
the others. They found at Poldhu, in their great 
aerial there, that the pressure at the top some- 
times rose so high that sparks 7 ft. long would be 
given off. Fig. 35 showed the arrangement adopted 
to gain this pressure. 

The next lecture will take place on March 9, and 
will deal with transmitting arrangements and trans- 
mitters, such as coils, brakes, interrupters, dis- 
chargers, and the like. 








NOTES. 
THREE Montus’ SHIPWRECKS. 

THE gales of the past week or ten days make the 
return just issued by Lloyds of the shipwrecks 
for three months of topical interest, and in view 
of the seemingly long record in the daily papers, 
it is in a measure surprising to find that our 
annual list of losses by misadventure do not exceed 
1} per cent. of the total tonnage owned. The 
record for the three months now issued shows the 
low ratio of 0.17 per cent. of the total tonnage 
owned in the United Kingdom ; but there is this 
remarkable fact, that no vessels are included as 
having been broken up or condemned. But lately 
this process of natural decay has been pretty 
extensive in connection with the British fleet, 
the total for 1901 having been 53,047 tons, and 
for 1900, 63,445 tons. The loss rate for Britain is 
the most satisfactory of any first-class maritime 
power. Norway comes out at 0.96 per cent. ; 
Sweden is second with 0.81 per cent. ; then comes 
Russia, with 0.79 per cent. ; Germany, 0.46 per 
cent. ; Italy, 0.43 per cent. ; Holland, 0.34 per 
cent.; and France, 0.32 per cent. The total 
number of vessels recorded as lost during the 
three months is 132, with a total of 106,032 tons, 
which is rather under the average. For 1901 the 
average was 138,000 tons per quarter, and in 1900 
149,000 tons. Of the 106,000 tons included, the 
greater half were of sailing ships, notwithstanding 
that they constitute a relatively small proportion of 
the total fleet of the world. Ninety-five sailing vessels 





of 59,781 tons were lost, probably through wreck, | 
although ten were abandoned at sea, nine sunk | 
through collision, eight are recorded as ‘‘ missing,” | 
and four foundered. Thirty-seven steamers of | 
46,251 tons were lost through misadventure, not | 
one having been broken up during the quarter. 
Here also wreck accounts for by far the greater 
number. Collisions come next, but with only five 
vessels of 5374 tons. 


Tue Kaiser AND Messrs. LoEwe’s Works. 


The interest taken by the German Emperor in 
the industrial progress of his empire is well known. 
The attention and countenance he has given to the 
shipbuilding and marine engineering enterprise of 
the country have done much to foster the growth of 
what has now become a great and firmly-estab- 
lished national industry in Germany. A fresh 
proof has just been given of his attention to the 
higher interests of the nation by the prolonged 
visit he paid to the machine-tool works of Messrs. 
Ludw. Loewe and Co. at Berlin. He was accom- 
panied by the Empress, the Crown Prince, Prince 
Henry of Prussia and the Princess Henry, as well 
as various officers and members of the suite. As 
our readers are aware—for we described these 
works very fully soon after their completion*—the 
Loewe establishment constitutes one of the best- 
appointed and complete machine-tool factories in 
the world ; and the Kaiser, with his wide knowledge 
of engineering principles, was well able to appreciate 
their excellent organisation. A conabiebas part of 
the day was spent in the examination of the works, 
under the guidance of Mr. Loewe, Mr. H. F. L. 
Orcutt and other members of the engineering staff. 
His Majesty was much interested in the provision 
made for the comfort and welfare of the men, especi- 
ally the well-designed washing and wardrobe arrange- 
ments, as well as the apprentice school and other de- 
partments of a like nature. At the conclusion of the 
visit he told Mr. Loewe he recognised with gratitude 
that in these works he saw a model for the whole 
German industry. It is worthy of remark that 
the Loewe works were assisted at their inception, 
many years ago, by the help given by the German 
Government, not by means of subsidies or such 
artificial aids, but by a reasonable assurance of | 





* See ENGINEERING, vol. ]xviii., page 380 et seq. 


work. The Kaiser’s recognition of the efforts made 
by the company must have been very gratifying to 
those concerned ; but the satisfaction felt by Mr. 
Loewe and Mr. Orcutt cannot fail to have been 
mingled with regret that their colleague, the late 
general manager, Mr. Julius Pajeken, who so 
recently passed away, was not there to hear the 
appreciative words of the head of the state. No 
man ever strove more honestly to be faithful in his 
duty, without thought of personal gain, both to 
those by whom he was employed and to the men 
under him, than the late general manager of these 
works. Mr. Pajeken received his engineering 
education in England, and later in America. He 
spoke English like an Englishman, and possessed 
in full measure those sterling qualities which 
Englishmen most prize as national characteristics. 


British STaNDARD Sections oF RoiiEp STEEL 
AND Iron. 


The Engineering Standards Committee, who have 
for some considerable time been at work on the 
standardisation of steel and iron rolled sections, 
have wm published their first instalment of stan- 
dard lists. These, however, only represent a small 
portion of the subjects the Committee have in 
hand, and they expect before long to issue reports 
giving the results of their labours on the stan- 
dardisation of rails and tyres, locomotives (so far as 
they relate to India), electrical plant, and other 
matters. It is intended also to prepare standard 
specifications and standard tests for materials. The 
lists of sections now published are preliminary, and 
are for the primary purpose of allowing the rolling 
mills to cut any new rolls they may require, or 
re-cut old rolls so as to bring them to the new 
standard. Although a considerable reduction has 
been made in the number of sections standardised, 
we understand that the authorities are agreed that 
they have provided a sufficient number of sections 
for all practical purposes, without in any way cramp- 
ing originality of design, either in ships, bridges, 
or rolling stock, for which these sections are more 
particularly intended. The shapes are nine in 
number, and include equal-sided and unequal- 
sided angles, bulb plates, bulb angles, bulb tees, 
channels, zeds, H-beams, and tees. In the case of 
equal-sided angles, there are 16 sections varying 
from 1 in. by lin. to 8 in. by 8 in.; and of unequal 
angles, there are 30 sections varying from 1} in. by 
1 in. to 10 in. by 4in. For bulb plates there are 
only seven sections, varying from 5in, to 12 in., as 
this is a form not so much used now as formerly. 
For the same reason there are only six sections of 
bulb tees varying from 7 in. by 5in. to 12 in. by 
64 in. For bulb angles, however, which are a 
good deal used, there are 20 sections varying from 
4 in. by 2} to12in. by 4in. Channels, being also 
much used in shipbuilding, bridge-building, and 
the frames of railway wagons, are represented by 
27 sections varying from 3 in. by 1} in. to 165 in. 
by4in. The demand -for zeds being small, only 
eight sections are given, varying from 3in. by 24 in. 
by 3in. to 10 in. by 3} in. by 3} in. Perhaps the 
most important section of all is the H-beam, and 
it is one with regard to which the need for stan- 
dardisation has been specially felt. Of this there are 
30 sections, varying from 3 in. by 14 in. to 24 in. 
by 74 in. The last section on the list is the T-bar, 
which is represented by 22 examples varying from 
1 in. by lin. to Zin. by 3$in. With regard to 
the channels, the thickness of the webs can be in- 
creased above the standard, but the width of 
the flanges will also be increased by the same 
amount. The lists are issued with all the ne- 
cessary drawings, and full particulars are given 
of the profiles, including all radii and thicknesses, 
so that the steelmakers can have no difficulty in 
absolutely conforming to the standard, thus making 
all sections by different makers interchangeable. 
We understand that these lists may be had on appli- 
cation to the secretary, Mr. Leslie S. Robertson, 
28, Victoria-street, S.W., the price for one copy 
being 1s. net. For those who wish to have a 
number of copies, a large reduction will be made on 
subsequent copies. These lists ought, we think, to 
prove a great boon to engineers, who have for so 
long suffered from a lack of standardisation in steel 
and iron rolled sections. There is one little criti- 
cism we should like to make, however, before con- 
cluding. We think there is room for considerable 
improvement in the way in which the sections 
are printed. If their outlines were made thicker 


|and bolder, and the figures and letters clearer, it 


would add greatly to their appearance, 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, February 26, 1903. 

Tue United States Steel Corporation has com- 
mg all arrangements for the selling of its new 

nd issue of 50,000,000 dols. for the purpose of 
improvements. The purchase of the Union 
Steel Company will result in the altering of plans 
formed two months ago. The company has at present 
between 60,000,000 dols. and 65,000,000 dols. cash on 
hand. The value of its productions for the coming 
year will be in the neighbourhood of 450,000,000 dols. 
The company contemplate a moderate reduction in 
prices for iron and steel, just as soon as there are 
evidences that the high-water mark of demand has 
been reached. It is, and will be, its policy to gradu- 
ally lower prices in order to stimulate demand and 
maintain the harmony between production and con- 
sumption, which is essential to the prosperity of the 
country and to the industrial interests. The ore pro- 
perties of the country, especially those in Lake 
Superior region, have been concentrated into three firms 
or interests; the above corporation owning the largest, 
and the balance of the deposits owned ae James J. 
Hill, the railread organiser, and Oliver and Snyder, 
a Pittsburgh firm. cee of the most important enter- 
prises of this company will be the completion of the 
great bridge plant, which will be the largest in the 
world, ie 4 which will minimise the cost of labour by 
the adoption of heavy and light machinery for every 
process of manufacture. 

The iron and steel market shows some symptoms of 
increasing strength and activity. It is understood that 
the United States Steel Corporation has contracted 
for an immense quantity of Bessemer pig, some state- 
ments going so far as to say the arrangements cover 
1,000,000 tons. When this transaction is stripped of 


a 
1 


rumour, it will probably be found that this corporation |’ 


has an understanding in the nature of a compact with 
the Bessemer pig interests which secures to them a 
market for their products for many months to come at 
an understood price. This understanding is based 
upon a reciprocal agreement as to an unrestricted 
supply of coke. Bessemer interests have been greatly 
disturbed for several months past by the irregular 
supply of coke, and the understanding entered into is 
for making smooth running between the coke pro- 
ducers, the Bessemer steel interests, and the above 
corporation. 

There is but little to note in the pig-iron market. 
Only a moderate volume of business has been done 
during the past week. The greatest activity has been 
seen in basic pig, which has advanced 50 cents per ton. 
Middlesbrough pig has increased in price, and a further 
advance is not improbable. Large orders have some- 
how or other been booked at Alabama furnaces, and 
prices there also have turned upward. As spring 
approaches there are evidences of a deficiency of supply 
in crude iron and steel, but this scarcity is more 
apparent than real, All the larger interests are 
quietly contracting ahead, but when the smaller 
interests come into the market they will encounter 
the consequences of this heavy buying. 

The rumour gained some credence that steel rails 
had been advanced from 28 dols. to 28.50 dols, per 
ton. The rumour is denied. If any advance were to be 
made, it would more likely be from 28 dols. to 32 dols. 

The financial market shows a heavy expansion of 
loans with a diminution in cash reserves. A heavy 
extension of credit is in progress. The outlook for 
industrial activity is reassuring at every point. In- 
dustrial shares are selling freely in Wall-street. Good 
showing are being published from day to day as to 
earnings. The Republic Iron and Steel Company re- 
ports an increase in net earnings for the past six 
months of one half million dollars. |The volume of 
business as compared with last year is heavier, as is 
shown by an expansion in loans since January 10 of 
79,000,000 dols. The ayprehensions which existed a 
few weeks ago as to the probability of a recurrence of 
the financial stringency do not exist to-day. All of 
the industries are shaping themselves up for an extra- 
ordinary demand, which will set in earlier than last 
year. Stocks of raw material and merchandise do not 
exist, order-books are everywhere filled, urgent in- 
quiries are constantly arriving, and there are multiply- 
ing evidences that the spring trade will be of such 
Br as to leave manufacturing interests but very 
little capacity to dispose of for the second and third 
quarters of the year. The railroad companies are re- 
newing inquiries for motive power and rolling stock, 
Many of them will be obliged to await the pleasure of 
locomotive and car builders. 








CanapiAN Exxectric Ratways.—Several Bills in con- 
nection with electric railways are to come up for considera- 
tion in the next session of the Ontario Legislature. The 
Toronto Suburban Railway Company desires to extend 
its line from some point on the Davenport-road branch to 
East Toronto. The North Lanark ilway Company 
wishes to extend its line eastward to Ottawa, and west- 
ward to some point on the Madawaska. A company will 
seek powers to build lines from Stratford through 


Sebringville to Mitchell, from Stratford to St, Mary’s, 
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|70 1b. to 801b. The metal prices are per ton. 
|'Tin plates are per box of I.C. cokes. 


and to Embao. St. Catherine’s wants power to manage 
the St. Thomas-street Railway, to issue debentures for 
the improvement of the system, and to extend it to Port 
Stanley. Ottawa will ask for authority to build, equip, | 
and work a street railway through the city and adjoining | 
municipalities, and to acquire existing lines. Con- | 
firmation will be asked of an agreement between the 
Hamilton Electric Light and Cataract Power Company | 
and the Hamilton Cataract Power Light and Traction 
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In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and 11. in all 
| other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 

Heavy steel rails are to Middlesbrough quotations. 





Company, providing for the transfer of the undertaking 
and assets of the former company to the latter. The 
Huron, Bruce, and Grey Electric Railway Company asks 
to have its original charter amended so as to change the 
name to the Ontario West Shore Electric Railway Com- 

ny, and also to have its route defined as follows :— 

ungannon to Lucknow, to Walkerton, to Wingham, to 
connect with the Canadian Pacific Railway to London, 
and from Parkhill to Sarnia, 
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INDUSTRIAL NOTES. 

Tne Taff Vale case is now a matter of history. The 
last scene was witnessed last week, when the presid- 
ing Judge made an order for the payment of 23,000/. 
by the Amalgamated Society of Railway Servants to 
the plaintiff company, as mutually agreed upon. This 
relieves the society trom any bill of costs, except their 
own costs in the action, which must have been ver 
considerable. The judgment of Mr. Justice Farw 
stands‘as an unassailable decision until some change in 
the law is effected. Whether the costly lesson will be 
taken to heart by the trade unions of the country re- 
mains to be seen. Some would appear to feel only re- 
sentment, and to resolve upon some means of escape 
from the dilemma in, which they are now placed. But 
so far the law has dealt with unlawful acts in connec- 
tion with labour disputes. These have to be avoided 
if the desire is to avoid the penalty. If, on the other 
hand, the intention is to persevere in methods declared 
to be ry ip the arm of the law will be strong enough to 
impose the penalty, whatever devices may be resorted 
to in order to compass such ends. The unions, or those 
who direct them, have brought it upon themselves. 
For fifteen or twenty years trade unions were free from 
litigation ; for the most part also the officials and 
members were free from prosecution ; only in two or 
three instances were serious charges levelled against 
them. Whence the change? Because of the more daring 
aggression of the last ten or twelve years. If men sow 
the wind, they need not be surprised if they reap the 
whirlwind. he status quo ante may not now be pos- 
sible ; but wise and prudent conduct might soften the 
blows repeatedly given by the Courts during the last 
few years. 





The proceedings at the Labour Representation Con- 
ference held at Newcastle-on-Tyne indicate that men 
are slow to learn, even from adversity. The delegates 
generally seem to be under the impression that the 
organised trades of the country are capable of ruling, 
and that they have the power to rule. It appears to 
be the ambition of. some of the wire-pullers to create 
an independent labour party which shall keep aloof 
from all other parties, and apparently from all other 
sections of the people. The other parties are not to 
be trusted, say they. Well, it does not appear that 
the so-called Labour Party is to be trusted, for one of 
the labour members was soundly rated because he 
helped a colleague into Parliament who was not of the 
labour section. But if the labour section hold aloof 
from all others, will not the others hold aloof from 
them? If they did, where would be the hope of suc- 
cess? In this work-a-day world the policy of give 
and take holds a place. The man who is ever on the 
alert to take, but never willing to give, soon finds 
isolation as a consolation. A grab-all policy does.not 
deserve success. It is only another form of endeavour 
to annex and appropriate all the means of production, 
distribution, pe exchange. It would seem that the 
trade unionists are to find. the means for fighting the 
constituencies, while the Independent Labour Party 
call the time and direct the policy of representation ; 
and then if the elected member fails to obey the dicta- 
tion of the body finding the means, he is to be hounded 
out of political life, not by the constituents who elected 
him, but by other persons who never gave him a vote. 
There is nothing broadminded or national in the policy. 
It is narrower than the old vestry ideal. National 
payment for national work is one thing, but paid dele- 
gations to an Imperial Parliament would reduce it 
below parochialism. 

As -usual at the opening of a new session of Parlia- 
ment, the Parliamentary Committee of the Trades 
Union Congress have met to arrange the programme, 
decide upon the questions to be raised, and interview 
Ministers by means of deputations as to the Ministerial 
policy upon the various subjects of especial interest to 
the labour world. During the past week a deputation 
waited upon the Earl of Selborne, First Lord of the 
Admiralty, with respect to the — paid in the 
Government dockyards. Mr. Chandler, speaking for 
the Amalgamated Society of Carpenters and Joiners, 
said that the average wages in seven great shipbuild- 
ing districts averaged 39s. per week for ship-joiners, 
whereas the maximum paid in the Royal dockyards 
was only 3ls. per week. The longest hours worked 
were 53 hours per week, as compared with 48 in the 
Government yard. But, he declared, the difference in 
amount of wages was still. great, after allowing for the 
shorter hours. He admitted that the ‘‘ establishment 
men ” were better off, but at Chatham there were only 
92 on the establishment list, whereas there were 323 
on the hired list. For the boilermakers it was con- 
tended that in the Government yards the men were 
paid from 20s. to 25s. per week, whereas the same 
class of men in private firms were paid from 34s to 42s. 
= week. Other speakers urged similar views. The 

irst Lord stated that the figures supplied to him did 
uite work out at the differences quoted. The 
Dockyard men had compensating advantages— 


not 
‘Roy: 


shorter hours, constant.employment, no fluctuations in 
qwages, and often.a gratuity. .The Earl. of Selborne 


| promised to look carefully-into the matter, and tr 


to ascertain the exact differences which existed. He 
did not in the least resent the action taken in trying to 
advance the position of those working in the Govern- 
ment yards. 





The deputation to the Home Secretary dealt mainly 
with the Factory and Workshop Acts. It was urg 
by Mr. Hornidge that farriers’ shops should be in- 
cluded in the Factory Acts, and that more attention 
should be paid to the kitchens of hotels and restau- 
rants, and also to the sleeping accommodation pro- 
vided for waiters and piss co at all such establish- 
ments. It was alleged that in many the insanitary 
conditions were deplorable. It was also urged that a 
more efficient system of inspection was needed at the 
docks ; that there should be street stands for carmen 
outside places of refreshments, and that the privileged 
cab system should be abolished. Mr. Akers Douglas 
in replying stated that as regards farriers’ shops, the 
— were now work-places under the Public 

ealth Acts, and subject to inspection by the local 
authority. In the matter of street accommodation for 
carmen, he would consider the-question ; the difficulty 
was the want of space. In reference to the privileged 
cab system, he stated that efforts to bring about a 
friendly arrangement had been tried, and failed. In 
his opinion it could only be settled by the parties 
themselves—by mutual agreement. The other ques- 
tions referred to would have his careful consideration, 
whether he saw his way clear to adopt the suggestions 
made or not. It is nota little singular that no ques- 
tion was raised as to an amendment of the Trade 
Union Acts, 1871-76; the Employers and Workmen 
Act, 1875; or the Conspiracy and Protection of Pro- 
perty Act, 1875. All these Acts come within the 
etnoag of the Home Office; they were carried by 
ormer Home Secretaries, and if trade unions really 
feel that the law should be amended, it is to the Home 
Secretary that they should apply. Are the Parlia- 
mentary Committee uncertain as to the remedies to be 
sought ? 





The third deputation was to the Treasury; it was 
received by Mr. Hayes Fisher, M.P. The object of 
the interview was with respect to the Fair Wages 
Clause in Government contracts, and in Bills to be 
introduced into Parliament. Attention was directed 
to the clothing contracts often given to East End 
houses ‘‘ which did not pay a fair rate of wages.” 
Other speakers represented the hosiery, printing, 
saddlery, and harness-making industries, in all of 
which, it was alleged, there were injustice and hard- 
ships, by firms recéiving Government contracts, in 
violation of the Fair Wages Clause. Mr. Hayes 
Fisher stated in reply that he was most anxious to 
consider every complaint in respect of contracts coming 
under his control, so that in letter and in spirit the 
clause should be carried out, and a proper punishment 
accorded to all those who evaded the conditions set 
forth. As regards printing, he pointed out that it 
would be difficult for the Woveciastns to lay down 
rules not to give contracts to printers having works in 
the country, where lower rates prevailed. It was also 
difficult to enjoin in Government contracts that boy 
and girl labour should not be employed. His personal 
preference was for giving out contracts only to good 
employers, who paid good wages, and where the con- 
ditions of labour were of the best. So far the sym- 
_— of the Treasury is shown to be in favour of an 

onest endeavour to carry.out the object of the Fair 
Wages Resolution of thie House of Commons, so that 
labour shall not be.sweated by those who obtain con- 
tracts in any department of the State. The various 
speakers at the seVeral deputations appear to have 
been careful not to impose impossible conditions, but 
to restrict themselves to actual grievances which are 
alleged to exist. 





A preliminary step has been taken towards the 
establishment of an association somewhat on the lines 
of the American Civic Federation. At a meeting held 
last week of representatives of employers and em- 
ployed, the ‘‘ National Industrial Association” would 
seem to have been launched. The list of those reported 
to have been present does not include the names of 
representatives of great firms or companies engaged 
in manufacture and trade, and had only afew of the 
better-known labour representatives; but there must 
be a beginning, and possibly the nucleus of a stron 
body has been formed. If the association is to be o 
any real value, the representatives of capital and 
labour, and the selected public men not actually con- 
cerned in industry, must be of the highest class—men 
who can command the confidence of employers and 
workmen and of the general public. 





The. position of the iron trades in the Wolver- 
hampton district is still a little uncertain, but there 
has been.a slight improvement. The ‘list firms” are 
reported to have. secured orders for considerable lots 
of best. and special branded bars at full quoted rates, 


demand, sufficient to keep the works in full operation, 
As re saa common qualities, the orders’ have been 
irregular, and for limited quantities fér immediate 
requirements. Rod, hoop, and rivet iron have been in 
fair inquiry at full-rates, and. gas-strip moderately so. 
Black sheets are in slow request, but galvanised corru- 
gated roofing sheets have been in demand for the Cape, 


ed | the Australian Colonies, and South America, but at 


rates which leave only a narrow margin for profits. In 
the steel trade there has been a good Seoaad for billets, 
steel plates, and angles, but only at the old rates.’ In 
the engineering and allied branches there is little 
change. 

In the Birmingham district a slightly better tone 
has characterised the iron market. Consumers have 
in most cases exhausted their stocks, and cannot longer 
withhold orders. Crude iron maintains its rates. 
Marked bars also maintain quoted rates, Unmarked 
iron has fluctuated. Gas-strip has been in better demand 
at slightly higher rates, but hoops and sheets have been 
weaker in price. There has beena better demand for 
steel. The engineering and allied trades, and all the 
other iron, steel, and metal-using industries, manifest 
little change as a employment, which is steady 
generally, but without pressure. 





The position of the engineering trades in Lanca- 
shire remains about the same, with a trend towards 
improvement. Generally in most of the leading 
branches a moderate amount of new work is coming 
forward ; but itis complained that few establishments 
are booked ahead to any great extent, and the orders 
in hand, as a rule, are not held to be more than 
sufficient to keep the shops going beyond a few 
months. Locomotive fie ni are, however, an 
exception, as they continue to book orders, and are 
well supplied with work for a long time ahead. The 
leading-machine tool makers are also well provided 
with work for the present. Heavy-engine builders 
are also fairly well off for work; but in the lighter 
branches there has been no pressure of orders of late. 


A grave crisis seems to have arisen in connection 
with the South Wales coal trade. Negotiations have 
been going on for some time between the representa- 
tives of the Coal-Owners’ and of the Miners’ Associa- 
tions with a view to arranging terms of settlement on 
a basis distinct from the ad sliding-scale scheme, so 
long in operation in South Wales and Monmouthshire 
for settling the rates of wages. Nearly all.the points 
in dispute had been agreed to, but there was a differ- 
ence as to the term for which the agreement should 
operate. The miners desired to restrict the period to 
ten months only in the first instance, so that they 
would be in a ition to take action, if need be, in 
conjunction with the Miners’ National Federation. 
But the coal-owners wanted a three years’ agreement. 
The National Federation demurred to this, and required 
that the agreement should be for this year (1903) only. 
At the conference held early in last week, the repre- 
sentatives of the coal-owners declared that they could 
not consent to the conditions laid down, and.intimated 
that notices would be issued to terminate all contracts. 
At a special meeting the coal-owners consented to 
postpone the notices for a short time to enable the 
miners to reconsider the situation. It appears that 
the representatives of the Miners’ Local Federation 
favour the three years’ term, in view of the satisfactory 
conditions assented to by the coal-owners, but allege 
that they are bound to consult the parent federation. 

The Dutch labour troubles have eventuated in a 
series of measures of drastic legislation which may have 
very important and far-reaching consequences. The 
Dutch Premier, Dr. Kuyper, introduced into the 
Second Chamber of the States General three Bills, 
dealing with questions arising out of the recent rail- 
way strike: (1) The first authorises the formation of a 
railway brigade, whose duty it shall be to maintain a 
regular traffic service in the event of a strike. (2) To 
provide for the protection of those willing to work in 
case of a dispute, and punish those who absent them- 
selves. (3) To appoint a committee to examine into 
the conditions of railway labour, and fix regulations 
for their protection by the State. The proposals are 
astute. Gnder the provisions strikers may be sen- 
tenced to six months’ imprisonment, and the leaders 
to four years. The measures are drastic ; they repre- 
sent the attitude of the governing classes towards 
aggressive tirade unionism. 








At a conference of representatives .of Employers’ 
Associations connected with the numerous industries 
of the United Kingdom it was resolved to take con- 
nected and united action in view of the attitude of 
labour organisations. It is proposed to take steps 
in Parliament to protect employers, and to take action 
in all Parliamentary, municipal, and other local elec- 
tions to secure the representation of the interests of 
—— whenever and wherever attacked by the 


ur party. 











while tube, strip, and plate makers report a steady 


The joiners employed in a section of the engineering 





326 


ENGINEERING. 


[Marcu 6, 1903. 








works of the North-East Coast have agreed to accept 
a reduction in wages of Is. per week, to take effect on 
the first full pay. The original demand was for a 
reduction of 2s. a week. 








HYDRAULIC EXPERIMENTS ON A 
PLUNGER PUMP.* 
By Professor Joun GoonMan (Member), of Leeds. 
(Concluded from page 296.) 

Discharge Coefficient when the Pump is not Running 
Smoothly.—It will be noticed that no calculated curves 
are given for the long pipe for any speeds above 50 revo- 
lutions per minute. The next. set of observations were 
taken at or about 60 revolutions pér minute. We 
shall shortly see that at some intermediate speed an im- | 
portant change has taken place which quite upsets any 
calculations that we have made up to the present. 
During the suction stroke the water runs into the pump 
barrel because the outside absolute pressure of the atmo- 
sphere acting on the free surface of the water in the suc- 
tion supply is greater than that in the pump barrel ; but | 
if the surface speed of the water entering the barrel be | 
less than the speed of the plunger at any part of the | 
stroke, the plunger will leave the water, and later on in 
the stroke, when the speed of the plunger is reduced, the | 
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When the speed is near the critical point—i.e., ap- | this great and sudden increase in the discharge coefficient 
proximately that at which separation occurs—the dis- | is not at all easy tosee. : 
charge coefficients are very unstable, the slightest dis-| The diagrams given in Figs. 27 and 28 on this may 
turbance in the conditions causing the coefficient to rise | throw some light on the matter, but y! do not by any 
or fall 20 or 30 per cent.; in order to make this point clear | means clear up the mystery. The full line a’ U’ 1s the 
the diagram, Fig. 23, page 295 ante, has been plotted. As | inertia pressure line already explained. The pressure re- 


Fug. 29. DIAGRAMS TAKEN FROM THE PUMPS AT VARIOUS SPEEDS. 
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water will catch it up and cause a more or less violent | far as these experiments go, the coefficient appears to be | quired to force the water into the pump is ¢ U’ at the 

bang when they meet, the violence depending upon the | constant at speeds above the critical for any given deli- | beginning of the stroke, and at any other point in the 

velocity of impact. The speed at which this se - very pressure, Figs. 9 to 17, page 295 ante, but when the | stroke it is given’ by the vertical height between the curve 
, 


tion of the plunger and water occurs can be calculated , 


(see Appendix). It has also been obtained experi- | outlet pressure. 


mentally by noticing the speed at which banging com- 


is kept constant it is found to vary with the | a’ }’ and the atmosphericline ¢ f, if there were no friction 
t in the pipes and pa of the pump. From a sepa- 
This leap or sudden increase in the discharge coefficient | rate series of experiments the mean friction has, how- 


mences. : ; | at the critical point is much greater at low delivery pres- | ever, been ascertained ; and since the friction varies as the 
The following Table II. shows that experiments and | sures than at high pressures (see Fig. 26), from which it | square of the velocity of the water, and therefore of the 


calculation agree quite closely in this instance. 





— —~ | livery pressure reac 
* Paper read before the Institution of Mechanical | It shoul 


| will be seen that it 7 disappears when the de- | plunger when the two are in contact, the magnitude ot 


es about 1001b. per square inch. | the friction can be calculated for any position of the 
id also be noticed that it is greater with a long| plunger. Such a curve has been constructed, and the 





Engineers. than with a short length of suction pipe. The reason for! vertical ordinates set down below the curve a’ b’—vize, 
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a' mb’. Fig. 27 (page 326) is constructed for the pump 
when running at 50 revolutions per minute. For purposes 
of comparison an indicator diagram taken at 51.4 revolu- 
tions per minute m supe: in broken lines to 
the same scale ; it will be seen that the: two agree fairly 
well. 

But if the inertia pressure e b’ be greater than the pres- 
sure available for forcing the water into the = 
Fig. 28 ( 326), the water will not flow in quick 
enough to keep in contact with the plunger, and con- 
sequently the plunger will leave the water in the pump 
barrel as soon as it starts on its suction stroke. The space 
between the plunger and the water continues to increase 
until a point m is reached—i.e., where the pressure (e k) 
available for forcing the water into the pump is equal to 
that required to accelerate the water in the suction-pipe. 
After the point m has been reached, the water gains on 
the plunger, and catches it up when the point 7 is 
reached—t.e., when the area m n ois equal to k b’ m. 
During the period k m n the pressure will on this hypo- 


Fig.30.Diagrams taken when the Vacaum 
: vessel was tn Use 
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diagrams is given in order to show how the inertia effects 
develop as the speed increases. 


After the completion of the experiments which are the 
subject of this paper, the pump was fitted with an air or 
vacuum vessel on the suction pipe coupled on at V V, 
Fig. 1, 294 ante; its capacity was 0.3 cubic foot. The 
effect of the vessel was very marked indeed, the violent 
banging which threatened to shatter the ne at high 
speeds was no longer experienced, and the pump now 
ran smoothly at speeds far above those ‘considered safe 
before the vessel was added. The indicator diagrams, 
Fig. 30 on this page, show a tolerably. regular suction 
line with a slight quivering at the end of the suction 
stroke, or, rather, at the beginning of the delivery stroke; 
the wavy lines are probably due to the inertia of the 
indicator. 

Weir measurements of the discharge showed a practi- 
cally constant coefficient varying only from 0.89 to 0.91 
with 30 lb. delivery pressure ; there was no jump in the 























curve such as was found before the vessel was added. 
Fig 30a Diagram taken when the Vacuum Vessel 
9 was on the Suction Pipe " Telee 
S Full pen 
{ees Delin parsers, 
& me. Onseat 
Full open 
a... Suction a 
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They will seohelly be astonished to hear that this pump 
actually delivered, under some circumstances, more than 
50 per cent. greater volume of water than the displace- 
ment of the plunger. Of course the useful work done in 
delivering this quantity of water against the outlet pres- 
sure cannot be greater than the indicated work done in 
the pump barrel ; in fact, it will be less, on account of the 
friction in the pump passages. The following cases— 
Table ITI.—show that even with the highest discha 

coefficient there is reasonable agreement between the 
indicated horse-power of the pump and that calculated 
from the measured disch over the weir and the deli- 














very pressure in the pump barrel :— 
TABLE ITT. 
| | 

he Me ie 

Delivery Pressure oa s Py 3 ES 

in Pounds per Square] 2S & iSé a 
Revo- Inch. & : 5 aot 
lutions ~5 ‘ z {eae 
per 3” = a 2) P es 
ae ee - ~| BeUS 
be 3-8 pao 2 $8 5 
Paap. At End of| * = Be \SE_» 
In Pump- Delivery | © » §é loeS-e 
Barrel Pipe 5S Sa BEE Fy 
" | Bs ES |géad 

76.1 20 14 4.90 1.476 0.45 | 0.42 

707 18 12 4.70 | 1.5296 | 038 | 0.36 

66.9 17 12 4.43 1.517 0.36 0.32 

69.4 28 23 4.13 1.363 0.53 0.49 

68.2 25 20 3.99 | 1.343 | 0.45 | 0.42 

76.9 48 42 3.57 1.066 0.76 0.72 

78.1 50 44 3.61 1.059 0.77 0.76 
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Perhaps the most remarkable of all the results obtained 


ig .82. Relation between. Speed, Outlet pressure eischarge 
feu Suction -pipe 36 feet. 
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gt ps — were the slip measurements taken when the 
Revs 150 a pump was working without any suction valve 
a 6 |onw at all. From the diagram (Fig. 7, page 295 ante) 
it will be readily seen how it is possible to get 
2 — delive : a the ae stroke = 
amp barr i the pump, simply the inertia pressure in the 
Pp el ie ited Ra! pene pte beeing open the delivery valve 
: ; before the completion jof the suction stroke ; 
ATR 6s | 0-002 but the delivery of water during the short 
7714.8. 


thesis be constant, and the suction portion of the diagram | 
will be as shown in thick lines. Fig. 28 (page 326) is con- | 
structed for the pump when running at 70 revolutions Se 
minute. For pu of comparison an indicator dia- 
gram, taken at 70.4 revolutions per minute, has been 
superposed in broken lines on the same scale, but, unfor- 
tunately, there is a serious discrepancy which the author 
is unable to account for. 

















TaBLeE II. 
eink Chaise SEAIE Samaras ‘caine Met aOOTR 
: Speed at which 
Loss of Pao ‘ | Radius | Separation Occurs 
Suction| Head | Length Ping ‘Asal. Of 
Head. due to of. | to Pipe |Crank.| AED 
wylcton) Pipe. .| Ares, | By Cal- | By Ex- | 
| | culation. | periment. 
| | . | 
feet. | feet. | feet. | feet. Revolutions per | 
minute. | 
| between | 
0.07 8.5 63 1,83 0.25 60.5 56 and 62 | 
0.10 8.8 33 | 1.88 | 025 77.9 | 73and 78 











“In Fig. 29 (page 326) a series of pump and valve | 





The valve-lift diagrams, Fig. 30, also show that the 
valves opened and closed in quite normal fashion, 
although the lift was not quite as great with the vacuum 
vessel in use as it was before. 

When no vacuum vessel was in use the pump ran 
smoothly and silently until the critical speed was reached, 
but above that pases f the bang was very violent and made 
the whole pump and connecting pipes quiver ; it is in- 
teresting, however, to note that if air were allowed to 
leak into the suction pipe, or if the indicator cock (the 
indicator being in position) were opened, this bang was 
very much modified, and, in fact, almost disappeared. | 

‘The suddenness of the —— at the separation point 
will be more readily followed by a study of the series of 
curves (Figs. 9 to 17, page 295 ante) showing the relation 
between the speed and the discharge coefficient for any 
given delivery pressure. It will be seen that the dis- 
charge coefficient before the separation point occurs is 
practically constant over a wide range, and does not 
appear to vary with the s provided the inertia pres- 
sure is not greater than the delivery pressure. 


Many engineers have difficulty in believing that it is | p 


ible for a pump to deliver even 5 per cent. more 
me of water than that displaced by the plunger. 





volu 


rtion of the stroke represented by d 
rig. 7) is very small compared with the actual 
delivery. On examining the delivery-valve lift diagrams 
(Fig. 31 on this page), which were obtained when the pump 
was running without a suction-valve, it is seen that onl 
@ very Si portion of ‘the delivery takes place throu 
the inertia of the water during the latter part of the 
suction stroke, but that the ter part of it occurs 
during the delivery stroke. The —- then naturally 
arises, Why should the water delivered against a 
very appreciable resistance in the shape of delivery bead 
ins of returning along the suction pipe, which is 
perfectly free and open? The reply is that the column 
of water which is flowing along the suction pipe towards 
the pump —e the suction stroke either has to be 
eaddonty reve in direction when the delivery stroke 
commences, or it must pass through the delivery valve ; 
but if the pressure necessary to suddenly reverse the 
direction of flow is greater than the resistance above the 
delivery valve, this valve is lifted and water therefore 
up the delivery pipe. pNaeee : Y 
A study of the delivery-valve lift diagrams is very in- 
structive. When the << is kept constant and then 
ressure is varied, it will be seen that the perce during 
which the delivery valve is kept open gradually diminishes’ 
as the pressure rises, and at the same time the discharge 
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coefficient also diminishes. At every speed of the pump 
there was found to be a corresponding delivery pressure 
at which the flow ceased, which we shall call the ‘‘stop- 
page pressure.” It was anticipated that this pressure 
would correspond with the inertia pressure of the water 
(page 329); that it does so very nearly until the critical 
8 is reached—viz., 78 revolutions per minute—is 
clear fron the following Table IV. But. after the 
critical speed a great change, similar to that already 
dealt with, occurs, and instead of the ‘‘ stoppage pres- 
sure” being equal to the inertia pressure, it is about six 
times as t. 

The relation between the speed, the outlet pressure, 
and the discharge, will be seen from the curves in Fig. 32, 


age 327. 

Pressure in the Suction Pipe Due to the Inertia of the 
Water.—It has already been pointed out that, owing to a 
change in the velocity of the water at the beginning and 
end of the stroke, negative and positive pressures are set 
up in the suction-pipe. In the Appendix it is shown how 
the magnitude of such pressures can be arrived at, and 


Pig33. Pressure in Suction pipe due to Water-ram 
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in Revolutions per | 








Minute. Water. 
Ib. per. 8g, in, 

81.4 4.5 3. 
42.0 6.5 5.2 
64.5 9.0 9.0 
63.8 12.0 12.3 
70.8 18.0 15.2 
80.0 About 120.0 19.4 








further, that if this be the only action, the pressure due to 
this cause cannot ex the delivery pressure beyond a 


small amount due to friction and to the resistance in pass- | re 
| rise gradually towards the end of the suction stroke, but | 


ing the delivery-valve ; but a series of experiments made 


those due to the simple change of velocity of the water 
treated as a part of the reciprocating pons of the pump. 
In the expression for this pressure the delivery pressure 
does not appear, and it is not easy to see how it can 
affect the water-ram pressure .in the re be- 

ond limiting it to approximately that amount; but it 
is found that with the lowest inertia pressure, even when 
considerably below that of the delivery, the latter has a 
material effect upon the water-ram pressure. 

The manner in which the delivery pressure affects the 
water-ram in the suction-pipe is shown in the curves in 
Figs. 33 and 34. The curves for both the long and the 
short pipe are of a similar character. In the case of 
the curves showing the relation between the speed 
of the pump and the water-ram pressure in the 
suction-pipe (Figs. 35 and 36) it will be noticed 
that there is a distinct chatige in the curvature at 
about 50 revolutions per minute in the long pipe and 60 
in the short pipe. On referring to the curves showing 
the relation between the discharge coefficient and the 





speed, it will also be noticed that in those cases a change 


Pressure in Suction pipe due to Water-ram. 
Fig. 35. Suction-pipe 63 tb, 
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are bound to conclude that there is some other and more 
complex action going on. At first it was feared that the 
trouble was due to air in the pipes, but every care 
was taken to see that all joints were perfectly tight 
and that none leaked in through the indicator. To 
secure this the top of the indicator cylinder above 
the piston was partially filled with vaseline, and later 
a new well-fitting piston was used, but still with the 
same results. 

After searching in many directions for a satisfactory 
solution of the water-ram pressures obtained, it was 
thought that possibly the cyclical variation in the angular 
speed of the pump might be responsible for a more rapid 
retardation of the plunger towards the end of the suction- 
stroke than ss 3 given by a crank having a uniform 
speed of rotation. In order to overcome any possible 
cyclical variation of s the pump was driven by a belt 
from. a line of shafting. both with and without the 
assistance of the-steam-pressure in the cylinder of the 

ump. The results obtained were, however, practically 





identical with those originally got from the pump when 


Fig.37. Pressure set up when dosing a Valve:-- 
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| driven by steam in the ordinary way, thus disposing of 
the possibility of the cyclical variation in speed producing 
~~ serious disturbance. 

f the water in the suction-pipe were brought to 
rest absolutely suddenly at the end of the stroke, 
it is easy to show (see Appendix) that the resulting 
pressure would be Ps; = 63.5 Vj, where Vj is the velocit 
of the water in the suction-pipe in feet per second. 
What. the pressure would with a valve that does 
not close suddenly is at present an unsolved problem, 
although more than one professes to have accomplished it. 





| occurs at about 10 revolutions per minute higher than in | But in every treatment that the author has come across 
these instances. The author has no reason to suggest for | the results obtained are Mey’ far from the truth. The 
the 


the apparent discrepancy. 


manner, however, in which pressure varies is shown 


| It is worthy of note that in both instances the water- | by the curves in Fig. 37 on this page; the method of 


| ram pressures appear to follow the same law, although 
greater in amount, as the theoretical pressures until the 


| arriving at them is given in the Appendix for the case of 
| a valve which closes at a uniform rate. These curves show 


change point occurs. In the case of the 36-ft. pipe the | how slowly the pressure'rises at first_and how rapidly it 


| water-ram pressure, as found by experiment, is roughl 


one-half of that obtained from the 63-ft. pipe, which is 


| rises when the valve is nearly closed. This action gets more 


and more intensified as the length of the pipe increases. 


uite in accordance with theory, but after the change point | Possibly a complete solution of this problem might throw 


the water-ram pressures appear to follow an entirely 
| different law. 
| The violent banging action that occurs in the pump has 
already been refe: 
used for recording the pressures set up in the suction-pipe. 
If these pressures were due to the simple inertia action 


to when describing the apparatus | 

h | competent than himself will deem the matter to be of 
| sufficient importance to lead him to investigate it still 
referred to (middle column, page 329), the pressure would | further. 


some light on the question now before us. It is believed 

be one involving complex wave motions. The author 
therefore fears that all he can do at present is to record 
the results of his experiments, and to hope that one more 


It should be stated that the results given in Figs. 35 


to ascertain the maximum suction-pipe pressures clearly | instead of doing so, there is a violent bang at high speeds | and 36 must be taken as approximate only. There is 
shows that the above-mentioned action is 2 bey means the | which threatens to shatterthe indicator unless the adjusting | great difficulty in getting exact values ; but 
only one, for the pressures actually reco 


they are 


ed far exceed | screw D (Fig. 4, page 294 ante) is tightened up. Hence we | probably not more than 10 per cent. from the truth, 
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Velocity of Water through the Suction Valves. —The 
valve-lift diagrams taken at various speeds supply the 
data for finding the velocity of the water passing through 
the valves. At low speeds the valves, which were per- 
fectly free as regards lifting, only o med ay: and 
as the § increased the openin; increased ; hence, 
knowing the lift of the valves and the quantity of water 
passing per second, by simple calculation the following 
results are obtaitred :— 








Speed in revolu- 
_ 32.3 |40.9 |50.0 |60.8 a 


ste 100 





tions per minute 2 
Lift of 4-in. valve | | 

in. ae ..| 0.187| 0.172) 0.212} 0.269) 0.33 | 0.34 0 34/ 0.34 

Velocity of flow .. x L eas: asa 
' 


1.96 1.99 | 1.80 1.87 | 75 |1.76 





Frictional Resistance of Valves and Pump Passages.— 
The suction pressures, as found from the pump-barrel 
diagrams, are lower than those found from the suction- 
pipe diagrams. The difference between them is due to 
the friction of the water in passing through the passages 
and valve openings. From such measurements the fric- 
tion curve in Fig. 38, page 328, has been obtained. It 
should be noted that it includes the resistance of three 
square-cornered elbows in the passages, as well as the 
resistance in passing the valve. : : 

It will be seen from the curve that the resistance varies 
as the square of the speed—quite what theory would lead 
us to expect. 

The . . . 
the mechanical efficiency of the pump is not of direct 
hydraulic importance, yet the results obtained when 

umping at various heads may be of general interest. 

hey were obtained from indicator diagrams taken from 
the steam and water cylinders when the glands were 
normally adjusted. The results were :— 





= 
Delivery pressure in pounds 
per squareinch .. ..| 10 | 20 | 30 | 40 
Mechanical efficiency, per! 
cent. oe oe ..| 50 | 60 | 69 ~~ 


4 Sa 
50 | 60 | 70 | 80 
70 | ue | 88 | 0 


~ General Conclusions. —The general conclusions that may | 


be drawn from these experiments are :— 
1. That in a pump of this type, without a vacuum vessel 
on the suction-pipe, the quantity of water delivered de- 
nds on the speed of the pump, and on a “‘ coefficient of 
ischarge” which depends on the action of the valves, 
and may under normal conditions of working be taken as 
about 0.94. This coefficient must only be used when the 
delivery pressure pa is greater than 


0.000148 L RN? fe 
and the speed N less than 
(34—he —hy ) As. 
LR (1 om )Ap 
n 





54.5 


For the meaning of the symbols see next column. 


If the delivery pressure be less than that given by the |: 
ap- |i 


above expression, the coefficient of discharge may 
proximately found by the method described in next column. 

Outside of these limitations the quantity pumped may 
vary anywhere between 94 and 150 per cent. of the 
plunger displacement. 


The results obtained in these experiments throw some |! 


light on the hitherto mysterious errors that occasionally 
occur in certain forms of piston water-meters. ; 
2. That the water-ram pressures in the suction pipes of 


pumps which are not supplied with air or vacuum vessels || 


may be very serious indeed, and are very much greater 
than one would be led to expect by the usual theory. The 
experience of others* shows that such vessels should be 
placed close to the pump in a continuous line with the 
suction pipe, and not on a branch at right angles to it. 

3. That the serious banging one often hears in the 
suction pipes of pumps is due to the separation of the 
plunger from the water and their subsequent meeting. 

Discontinuity between the plunger of a flywheel pump 
and the liquid column may be avoided— 

(a) By using a vacuum vessel on the suction pipe close 
to the pump. . : ‘ 

(b) By having a suction pipe of greater diameter, and 
thereby reducing the velocity of flow. 

(c) By using a shorter suction — 

d) By running the pump at alower speed. 
he requisite diameter and _— may be obtained from 
the equations given in the third column of this page. 

4, 
manner they are supposed to do, except when the pump 
is running at low s and when delivering against a 
moderate head. T: experiments appear to show that 
the velocity of water through such valves should be about 
2 ft. per second. : ‘ 

The problem of running flyweel reciprocating 8 ace at 
high speeds has been very fully investigated by Reidler, of 
Berlin, who very early recognised the fact that free—i.e., 
uncontrolled—pump valves for both air and water act in a 
very erratic manner. He, therefore, designed a complete 
series of both air and water pumps in which the opening 
and closing of all the valves were mechanically controlled, 
with the result that.his pumps run smoothly at far higher 
speeds than would otherwise be possible. 

The author is fully aware that the results obtained on 
this small pump may not occur in so marked a manner in 
larger pumps, but still he trusts that the results may be 
suggestive, and of sufficient interest to lead other engi- 





* Article by F. M. Wheeler in Cassicr’s Magazine, 1900, 
paze 516. ; 





echanical Efficiency of the Puwmp.—Although |’ 


hat uncontrolled suction and delivery valves of |, 
pumps of this type do not open and close in the simple |: 


neers to carry on similar experiments on a larger scale. 
He, with many others in a similar position in England, 
often deplores the fact that a vast amount of labour and 
research is expended in our engineering colleges in carry- 
ing out experiments on apparatus far too small to give 
really valuable data, and would suggest that engineers 
might, greatly to their own advantage and to that of 
students, lend plant to colleges for testing purposes, the 
results of the tests being given in return for the loan. 





APPENDIX. 
Inertia Pressure and Discharge Coefficient with an 
nfinitely Long Connecting-Rod. 
Let R = the radius of the crank in feet. 
L = the length of connecting-rod in feet. 


n= 5. 


N = revolutions of the pump per minute. 
w = the weight of a unit column of water 1 ft. 
high and 1 square inch section = 0.434 Ib. 

W = weight of the reciprocating parts per square 
inch of plunger in pounds; in this case the 
weight of a columh of water of 1 square 
inch sectional area, and whose length is 
ayant a ae of the suction pipe—‘.e., 0.434 

=whl. 

P =the ‘“‘inertia pressure” at the end of the 
stroke—i.e., the pressure requi to ac- 
celerate and retard the column of water at 
the beginning and end of the stroke. 

(See Goodman’s ‘‘ Mechanics Applied to Engineer- 
ing,” page 145.) 

Then, if the suction pipe be of the same diameter as 
the pump plunger, we have :—P = 0.00034 W R N?; but 
if the area of the suction pipe be As, and that of the 
plunger A », we have, substituting the value of W given 
above :— 

P = 0.00034 x 0.434 RN? 4”, 

8 


For the pump now under consideration x = 1.83 and 


R = 0.25. Then P = 0.000068 L N2. 
In some of the experiments the length of the suction 
ipe was 63ft. Then P = 0.0043 N2; for the 36-ft. pipe 
p = 0.0025 N?. 

The manner in which the pressure varies from point to 
point in the stroke is given by the straight line ab fig. 39, 
page 328), and, as explained on page 296 ante, the extra 
volume of water delivered is equal to the area d b f divided 


by 144 pa (the 144 because the pressure is in pounds Lag 
uare inch, and the other dimensions are in foot-pounds). 
e must now see what is the scale of the area d 6 f or A 
Let the scale of the indicator diagram be s lb. per inch, 


and let the stroke of the pump be m times the length of 
the diagram, then the area db f measured in square inches 


represents eA ™ foot-pounds of work per square inch of 


‘plunger, and the extra volume of water v (in cubic feet) 
\delivered per square inch of plunger is v = sAm 


: ; 12 x 144 pa 
The volume V (in cubic feet) displaced per square inch 
, and the discharge coefficient 





iby the plunger is V = 3 





144 
ie mi Was sAm : 
‘is S=1'+ Vv 1+ 4 pa RK’ But the work repre 


sented by the shaded area may also be written (P~pa ) ae 


= Reet foot-pounds of work per square inch of 


‘plunger, and the extra volume of water delivered v (in cubic 


‘feet inch of pl is y= _R(P-pa P 
fee ) per square inch of plunger is v oP x iuies 
‘and the discharge coefficient is 3 = 1 + y =1+4 


(P- pa)? 
| 4P pa 
| The same result can, however, be arrived at by a more 
\direct method without considering the question of scales. 
‘Since the ratio of the work done in delivering the extra 
‘volume of water to the work done under normal con- 
Area d b f . . 

, and since the pressure scale is the 
{ Z rea efnm 
isame in both instances, the volume of water delivered 
will also be in the same proportion, whence the discharge 
coefficient S=1 + Area dos, 
i Area ef nm 
Inertia Pressure and Discharge Coefficient with a Short 
| Connecting-Rod.—It is shown in the above-quoted refer- 
‘ence that the inertia pressure with a short rod is P = 


0.000384 W R N2(17 1 ) Ae ; the negative sign being 


/ n 

jfor the ‘‘in” end of the stroke, and the positive sign for 
the ‘‘out” end. The line a 6 (Fig. 5, page 294 ante) then 
‘becomes the curved line a’ b’. The area A then becomes 
\(Fig. 8, page 295 ante) A, = area d’ a’ f, and the discharge 
coefficient becomes 8S; = 1 + a’ 3 ananalytical solu- 
tion of this case is more difficult than in the case given 
above. The discharge coefficient is most easily obtained 
from the diagram (Fig. 8), by measuring the area A, with 
a planimeter, or it may be obtained as explained above, 


‘thus— 
Area d’ a’ f 
Area efnm 
Speed at which the Plunger Leaves the Water in the Pump 
Barrel when not Fitted with a Vacwwm Vessel. 





‘ditions is 





§;=1+ 





Adhering’ to the notation given above, and further— 








Let hs the suction head below the pump—i.e., the 
height of the surface of the water in the 
sump below the - bottom of the pump 

; if it be above, this quantity must 
be given the negative sign. 

h = the loss of head due to friction in the pas- 

sages and pipes. Then the pressure re- 
— to accelerate the — water at 
the beginning of the suction stroke, in this 
case when the plunger is at the bottom of 
the stroke, is as before— 


P = 0.00034 x 0.434 LRN? ( 1-=) Ap | 
n /] As 


The height of the water barometer may be taken as 
34 ft., then the effective pressure driving the water into 
the pump barrel is (34 —h, — hy = Separation occurs 
when this quantity is less than P; equating these two 
quantities we get the maximum s N, at which the 
pump can run without separation taking place, and re- 
ucing we get :— 


n=545. /S4-™ Ae Ae 
A/ LR (2 a ) Ap 
n 
In cases in which friction plays an important part, the 
separation not necessarily occur at the beginning of 
the stroke, because the water is then at rest and the fric- 
tion zero ; but the frictional resistance increases rapidly 
as the plunger moves; hence the se tion will occur 
shortly after the beginning of the stroke. 
Sudden Closing of a Valve. 
Let P, = the oes set up when a valve is sud- 
denly closed in pounds per square inch. 
Vi = the initial velocity of flow in the pipe in feet 
per second, f 
then P, = 63.5 Vi. 
(See Goodman’s ‘‘ Mechanics Applied to Engineering,” 
page 501.) 





Gradual Closing of a Valve. 
Let V; = the oy of flow in a pipe in feet per 


second. 
» = the velocity of flow through the valve. 
A, = the sectional area of the pipe in square 
inches. 
Av = the sectional area of the stream of water 
pases through the valve. 
yn = Fn Pil 

A; Vo 
Z = length of the pipe in feet. 

D = diameter of the pipe in feet. 

K = a coefficient depending on the roughness of 

the pipe (Darcy’s formula). 

H = the total head of water above the valve. 
Then, when the water is flowing, some of the head will 
be expended in imparting kinetic energy to the water 
issuing from the valve, and some will be wasted in friction 
along the pipes. Thus we have per pound of water ‘in a 
horizontal pipe— 





H=Ve?,lVe_ Ve V3 
29 KD 2gn? KD’ 
whence i Sat 
V, = a te 
ee SHEE F 
2gn?2? KD 


In Fig. 37 (page 328) various values of Vj, are plotted, 
showing how the velocity of flow in a pipe varies with 
the valve opening 7, or with the time ¢, if the valve be 
uniformly sloueit The mass of water moving along the 
pipe is constant, hence the manner in which the pressure 
varies can be obtained by graphically differentiating the 


curve, and thus getting values of on » which is the re. 


tardation of the watar at each instant; and since the 
mass is constant, the pressure set up is proportional to 
the retardation, Pressure curves are shown for long and 
short pipes. 








San Pavuto.—The Brazilian province of San Paulo has 
21264 miles of railway. Some of the lines are, however, 
little more than steam tramways, and the Mogyana an 
Sorocabana lines are narrow gauge. The Soroca line 
is 565§ miles in length. The Mogyana line has also a 
length of 5524 miles. 


‘YORKSHIRE COLLEGE ENGINEERING Soctrty, Leeps.— 
On Monday, February 23, Mr. A. Vennel Coster, of 
Messrs. Crossley Brothers, Manchester, read a paper 
before this society on the “‘ Modern Development of the 
Gas Engine.” The lecturer confined his remarks chiefly 
to large gas engines of 500 brake horse-power oy kw 
and alluded to the possibility of attaining 10,000 brake 
horse-power. He examined minutel i 
struction, and economy of gas engines; reviewed the 
cycle of ——— valves, pistons, compression cham- 
bers, sparking arrangements, gas and oil consumption, 
sizes, and weights of various makes. Attention was 
drawn to the “equilibrium” device, by means of which 
load to the extent of 4000 Ib. is taken off the exhaust 
valve in a 12-in. valve. The lecturer pointed out the 
accurate and sensitive governing of gas engines, and con- 
sidered two double-cylinder inverted verti engines 
coupled vee yr giving an impulse every revolution, to 
be the ideal for dynamo-driving. Particulars were given 
of a gas-producing plant suitable for installation of 
60 horse-power and upwards. A number of points in the 
paper were criticised and discussed, and a hearty vote of 
thanks to the lecturer concluded the meeting. . 
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MUNICIPAL TRADING.* 
By the Hon. Ropert P. Porter. 
(Continued from page 298.) 

VII. Loose ag racing st and Reduced Credit.—Com- 
menting on the loose <-keeping methods of munici- 
palities, the Zimes of January 23, 1903, says :—‘‘ Much 
was said in the discussion over which Lord Avebury pre- 
sided as to the loose book-keeping of municipalities, No 
proper allowance is made for depreciation; items are 
charged from one account to another ; profits are shown 
by imposing high charges ; balance-sheets are prepared 
at the ‘instance of members of the council whose election 
would be doubtful if they did not show at least fair 
results. The articles and letters in our columns touching 
this point show that this is a grave evil.” 

In an address to the Glasgow Chamber of Commerce, 
Mr. Arthur Kaye referred to the change in the taste of 
the investor for municipal loans. ‘‘In 1896 Glasgow 
irredeemable 35 per cents. stood at 1394; they are now 
118. Glasgow 25 per cents,, redeemable 1925 — 40, 
were 103? in 1896 ; now they are at 86. How’s that for 
the credulous investor who believes in the ‘unlimited 


security’ put forward by the ang, Phage sesegerr of 
Glasgow?” In the past twelve years, Mr. Kaye states, 
the debt of Glasgow has gone up from 26,675,000 dols. 


to 64,375,000 dols., an increase of 37,700,000 dols. In the 
meantime the annual amount paid in rates has advanced 
by 1,910,000 dols., which is equal to just a shade over 
5 per cent. on the increase in debt, a very large proportion 
of which is claimed to be ‘‘ reproductive.” 

Mr. Davies touches on this phase of the question in the 
following paragraph :— 

‘*One need not speculate upon the extent to which this 
remarkable programme of municipal adventure will 
carried out in order to form a judgment as to the financial 
future. Even if the corporations were to undertake no 
more industries than they have done already, they will 
soon be faced with this dilemma: Either they must 
increase their present indebtedness to an extent which 
will overwhelm their credit, or they must starve their 
industries for want of capital. It is probable that both 
aap sing may occur, unless a change is effected in 
their policy. The idea seems to have prevailed that they 
had an unlimited command of capital. It is quite a 
delusion. Four years ago the present writer ventured to 
prophesy that if the sinking fund were suspended, no 
corporation in the pee | could borrow at 3 per cent. 
Though that event looked unlikely at that time, it has 
since happened, and the result has established the cor- 
rectness of the forecast. For the London County Council, 
which has the best, because the least burdened, of all the 
municipal securities, has just placed a 3 per cent. loan at 
less than 984. Another large corporation recently made 
an issue of two millions of 3 per cent. stock at the price 
of 94. The public only subscribed for about 10 per cent. 
of the amount offered. There are other indications that 
several corporations have already felt the pinch of im- 

aired credit. Some of the expedients to which they 
ave been driven are, at best, questionable.” 

Between 1870 and 1880 several of our American muni- 
cipalities experienced something almost akin to bank- 
ruptzy, and there was even talk of repudiation in no 


less important a state than New Jersey of the debts of 
some of its cities. There are limits to this class of 
indebtedness. 

VIII. Undertakings Operated by Municipalities.— 


Having ascertained something of the cost of municipal 
trading, of the meagreness of the profits, and of the 
methods of accounting, it may next be worth while to 
see just what public utilities the cities of the United 
Kingdom are at present operating, and how the service 
compares with that furnished by private enterprise in 
the United States. To begin with the gas supply, local 
authorities own 240 ag undertakings, with a capital of 
about 157,500,000 dols., and yp toed some 1,767,464 
customers; companies own 453 plants, representing 
357,500,000 dols., with nearly two million customers.- It 
will be seen that a good deal more capital will be required 
before all the gas is municipalised. The fact is munici- 
palities have not been so keen on taking gas plants over 
since the introduction of electric lighting. The water 
supply is under public control in half the municipal 
boroughs in the country. In all but nineteen of the 
county boroughs water supply is under municipal control. 
In some towns the policy of making profit out of the 
supply has been adoptec, in others the American plan 
of exceptionally low charges is in vogue. We have 
nothing to learn or to copy from England in dealing 
with this branch of public utility. The water supplies of 
our large cities are, as a rule, better in quality, greater in 
uantity, and much cheaper to the consumer than in 
reat Britain. The tramways of the United Kingdom 
are not equally divided between the local authorities and 
companies, the former owning 885 miles of lines and the 
latter about 600 miles. With a few exceptions, these 
scm are not comparable either in equipment or ser- 
vice with the 20,000 or more miles of line develo in 
the United States by private enterprise. The United 
Kingdom should have had by this time four or five thou- 
sand miles of first-class electric railways, and it would 
have had this mileage had it not been for the stifling 
effect of municipal trading. Two cities operated tele- 
phone undertakings—or did, for Tunbridge Wells has 
wisely sold its system to the National Telephone Com- 
pany. Several millions sterling have been invested in 
vast housing schemes for the working classes, much of 
which has been productive of harm instead of good. The 
above seem to be the more important assets in the way of 
undertakings owned and operated by municipalities. 





R Abstract of paper read, February 25, before the 
National Convention of the New York Re 


form Club, 





IX. Comparisons scietimes Dangerous.—Comparisons, 
if not always odious, are generally dangerous ; and when 
one attempts to make them between two countries like 
Great Britain and the United States, there is always the 
risk of having all your labour wasted in the general con- 
clusion that perhaps, after all, English methods suit 
England best, and American methods suit America best. 
The form of municipal government differs widely in the 
several geographical divisions of our own country, and 
this difference is even more accentuated when we come 
to compare the fundamental laws which govern British 
municipalities with the State laws under which our own 
cities are administered. At the best, then, we can only 
hope to make a few pose 1 5 Sag yg comparisons under 
like conditions, that would be of the slightest value in a 
deliberative assembly of this sort. The attempt to do 
this even might prove disastrous, for there has already 
been so much quarrelling over details of municipal trading 
that we are beginning to lose sight of the important 
principle involved. erhap:, for present purposes, it 
may be wiser to confine ourselves to the productive in- 
dustries, the management and control of which lie at 
the basis of the controversy now so actively waging in 
England—namely, tramways, gas, electric lighting, 
telephones, and the housing of the working classes. 
If Parliament enacts no further check to the cities 
promoting and exploiting public utilities, and neither 
establishes a debt limitation nor prohibits in any 
way the continued use of public funds in this way, in a 
short time all this class of industry, ther with what 
may be termed allied industries, will be in the hands of 
municipalities, and private enterprise will be entirely 
out of the race. I have purposely omitted the water 
supply from the above list use it is so generally 
regarded in the United States as a legitimate function 
of municipal administration, and I have repeatedly sug- 
gested to my friends on the London County Council the 
wisdom of purchasing and managing the water supply of 
the Metropolis before they undertake the hundred and 
one other things of minor importance which can, with 
proper regulations, be done so much better by private 
companies, 

X. Tramway Progress in England.—As by far the 
largest municipal development in Great Britain just now 
is in connection with the tramways, it has been deem 
advisable to treat this branch of the subject as fully as 
possible. The last available Board of Trade report on 
tramways for the year ended March, 1902, shows that 
there were 118 municipal street railways in the country, 
with a mileage of 885 miles; the capital expenditure upon 
these was over 95,000,000 dols. e companies had 115 
undertakings, with a mileage of 598 miles, and a capital 
expenditure of over 65,000,000 dols. It will be noted 
that municipalities own more than half these utilities. 

st session of Parliament proposals for various Metro- 
politan locomotion schemes, onene Soe of private 
companies, and of the London County Council, asking for 
capital powers aggregating 250,000,000 dols., were sub- 
mitted. Only a very small percentage of these schemes 
passed, but the proposals have been renewed, and together 
with extensive proposed extensions in the provinces, will 
result in ott developments during the next few years. 
Long before Great Britain is adequately supplied with 
electrical street railways and inter-urban railways, the 
capital account will have increased to 500,000,000 dols. 

‘But when that is done,” says Mr. Davies, ‘‘the en- 
terprise must still progress. The capital account of a 
commercial concern cannot stand still. The railway 
capital of this country has increased about tenfold in 
fifty years. How can a lower factor of growth be taken 
for these not less important street railways ? The authori- 
ties, therefore, will have to take their choice ; either they 
must keep their people without modern locomotive appli- 
ances, or they must face an addition to the local debt on 
this account alone of at least 400 millions during the next 
fifty years. It may be said there is a third alternative— 
they may not seek to supply the whole of the tramways 
which are wanted, but = such of them as private en- 
terprise fails to provide. But this is an alternative 
which in the long run will not be found open to us. All 
experience shows that where a government undertakes a 

rt of a service, it sooner or later has to take the whole. 

he citizen will not into partnership with the 
government; nor will the government permit him to 
compete with it.” 

For the moment private capital is allowed some head- 
way in exploiting underground and tubular railways in 
London, simply use the County Council realises its 
inability to promote two or three distinct systems of trans- 
portation at one time. When that body secures all the 
tramway lines, its next — will be to absorb the com- 
peting underground railways and “‘tubes.” The private 
trader in this London business, as in the provincial dis- 
tricts, has been hedged round with innumerable restric- 
tions, nearly all eg een and put through Parliament in 
the interest of the County Council, and when the time 
comes he will be glad enough to give up the unequal com- 
petition. To begin, then, with tramways—it is better to 
use the English term here, because it covers all classes of 
street railways—horse, cable, electric, steam, and oil. 
We will take a rapid glance at the conditions which con- 
front the promoters of such enterprises in England. 
These conditions, so far as the engineering aspects are 
concerned, do not differ materially from those in the 
United States, except that our cities, by reason of their 
wider and straighter streets, lend themselves better to 
this mode of locomotion. The legislative and social con- 
ditions, however, are quite different, and to understand 
them fully we must acquaint ourselyes somewhat with 
the history of tramway legislation in England from its 
commencement, 

XI. Legislative and Social Conditions.—Previous to 
1870 only a few tramways had been built, and these had 





been promoted under the costly and cumbersome method 
of pb st mm a “private Bill” to Parliament. To 
obviate unnecessary trouble, waste of time, and expenses 
a Bill was which enabled tramway promoters to 
apply directly to the Board of Trade for what is called a 
‘tramway provisional order.” Such an order is practi- 
cally a franchise, and is provisional only in the sense 
that it has to be formally confirmed by Parliament before 
it can be acted upon. This arrangement was embodied 
in the Tramways Act of 1870, and so far as it simplified 
and cheapened procedure, the Act was fully welcome. 
In other respects, however, the Act was not so well 
advised, since it established precedents which have 
hampered electrical enterprise to a degree not fully 
recognised by those-who have not been engaged in the 
effort of carrying out tramway schemes in England, 
When the Tramways Act was drafted the Government 
was in a most zealous, reforming mood. The inspiration 
of this enthusiasm lay in the misdeeds of certain gas 
and water monopolies, which had taken a short-sighted 
advantage of the too liberal powers granted to them in 
former years. There was a strong demand that the public 
should be protected from similar abuses of power, and as 
tramways were in essence a monopoly, Parliament was 
naturally inclined to include protective measures in the 


ct. 

This it did in two ways :— 

1. By giving each local authority the right of vetoing 
any tramway scheme within its district, and , 

2. By imposing a tenure of only 21 years on tramway 
concessions, and giving each local authority the power of 
purchasing the undertaking at scrap value (otherwise 
called ‘“‘old iron” or ‘‘marine store” prices) when the 
period of tenure was at an end. : 

It is safe to say that the Government had no anticipa- 
tion of the actual effect which these provisions would 
have on the future of the tramway industry; and it is 
equally safe to say that the Government of the present 
day has made but slow efforts to improve matters now 
that the unfortunate incidence of the veto and the condi- 
tions of tenure have been felt over and over .again.. The 
attempt to regulate the powers of tramway companies in 
the public interest led to restrictions which were exces- 
sive, and so defeated its own intention by retarding the 


ed | development of an important public service. In justice 


to the Government, it must, nevertheless, be admitted that 
the full strangling influence of the Tramways Act was 
not felt until many years after 1870; indeed, not until 
the dawn of electric traction as a commercial possibility. 
That was about 1890—twenty years after the passing of 
the Act, and close upon the time when numerous tram- 
way orders were expiring. At the same period, more- 
over, the important movement of municipal bodies in the 
direction of trading enterprises had already begun, and 
was making steady strides in popular favour. In the 
coincidence of these three things—one legislative, one 
industrial, and the third social—one finds the causes of the 
present condition of electrical traction in England. 

XII. A Trinity of Causes against Progress.—To under- 
stand how this trinity of causes co-operated to produce 
a single result in putting back the tramway clock in 
England for several years, all that is necessary is to con- 
sider the position of a tramway undertaking which, in or 
around the years from 1890 onwards, was as 
the end of its period of tenure. Confronted with the 
fate of expropriation in a few years’ time at its ‘‘then 
market value,” with no allowance for goodwill or com- 
pensation for compulsory purchase, anything like fresh 
capital expenditure on the undertaking was out of the 
question, and the efforts of the managers were naturally 
concentrated on reducing expenses and _ husbanding 
revenue, so as to meet as far as ible the inevitable 
capital loss through the sale of the undertaking at old- 
iron prices. The unhappy effect of the limited tenure 
arrangement was to force tramway undertakings into a 
premature condition of senile decay. The service of 
cars was limited as far as ible ; extensions were 
not to be thought of; and, in short, enterprise, as it 
is generally understood, would have been a business ab- 
surdity. The last years of a tramway company were 
therefore years of insufficient and inefficient service. The 
public grumbled. They called upon the tramway com- 
panies to electrify their system—a vain demand when 
there was no promise of renewal of tenure for even another 
twenty-one years. As the undertakings would soon fall 
into the hands of local authorities, it was natural that 
public opinion should turn to them for reforms which 
were apparently unreasonably refused by the private com- 

nies, 

This turn of public opinion was not made in vain, and 
it has placed the development of inter-urban electric trac- 
tion ina difficult position, from which it will probably 
not emerge for a considerable period, One municipality 
after another took over itslocal tran.way system when the 
period of tenure was concluded; and one municipality 
after another decided to adopt electric instead of animal 
traction. This latter change was not, however, carried 
out with anything like rapidity. Even the most pro- 
gressive of municipalities, and those most enamoured of 
trading projects (such as Glasgow) dilly-dallied over the 
problem of conversion for a quite unnecessary period, 
and in the hands of the local authorities the progress of 
electric traction has been extremely slow. Although their 
new-found sphere of municipal trading was very attrac- 
tive, they were at that time extremely cautious about 
embarking public money in speculative enterprises. 
When the bold few made the plu the others followed 

ually, according to the fashion of municipalities. 
here was for the time being no inclination to run even 
the most elementary of risks ; and hence the local autho- 
rities didnot altogether redeem the electric traction in- 
dustry of England from the reproach of backwardness. 
As far as inter-urban electric lines were concerned, the 
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part which the local authorities et was for many years 
practically nil. Each local authority thought only of its 
own district, as it was naturally inclined to do. Not 
until the example of other countries was afforded, com- 
bined with the successful exploitation of some inter-urban 
systems by private enterprise in England itself, did the 
local authorities begin to realise that the conversion of 
tramways to electric traction did not merely enlarge the 
carrying were Ber the old systems, but greatly pe, we 
the areas over which the tramways systems should, in the 
public interest, extend. With horse traction the limits of 
each local authority were roughly the limits of economical 
working. With electric traction the parish became a 
mere item in a comprehensive system, which might ex- 
tend over a whole county. 

XIII. Private Enterprise Enters the Field.—It remained, 
therefore, for private enterprise, in the face of discourag- 
ing legislative conditions and the opposing trading ambi- 
tions of municipalities, to demonstrate to the public the 
value of those extensive inter-urban systems which electric 
traction has rendered possible. The efforts of private 
capital towards this end were directed through two 
channels. In the first place, old tramway undertakings 
(those approaching the end of their tenure) were acqui 
in the hope or the promise that the local authorities con- 
cerned. would defer purchase until the end of a certain 
period, or grant a lease to the company. In the second 
place, extensions are promoted as links in a comprehen- 
sive system. In both these —— private enterprise 
was materially assisted by the operation of the Light 
— Act of 1896, a measure about which I shall 
presently say more, as it introduced a new element of 
—— to the extension of inter-urban systems. It 
will therefore be clearly observed that private enterprise 
in English street railway undertakings has had many more 
difficulties to contend against than in America. It has 
practically been kept out of the rich districts by the cities 
taking over the plants for a song at the end of short leases, 
while the virgin districts in England which are worth 
anything are few and far between. In some cases private 
enterprise has been allowed to link up tramways in areas 
where the local authorities could not agree as to which 

rticular local authority should manage the enterprise. 

n such cases it would insets tor me to give an 
American audience an idea of the difficulties, mainly of a 
diplomatic character, which have to be overcome. Lac! 
local authority had to be separately considered, its 
opinions, its prejudices, and its ambitions carefully 
studied. Each of the local authorities, it should be re- 
membered, had the absolute power to veto any of the 
schemes of the tramways company for the renewal of 
tenure, and each of them had to be separately persuaded 
not to use this power. The history of such undertakings 
in England illustrate the difficulties involved in arranging 
inter - communication facilities between neighbouring 
systems owned respectively by companies and local autho- 
rities. The municipal systems occupy for the most part the 
areas of densely-populated towns, and their owners have 
naturally a tendency to regard them as self-contained, and 
therefore superior to outlying — From the present 
state of municipal opinion wit ard to private enter- 
prise it seems Utopian to expect the initiative of better 
things from local authorities themselves. . The necessity 
for free inter-communication between neighbouring tram- 
way systems is already a truism among electric traction 
companies; but local authorities, not being business 
organisations, do not treat the question on the same 
broad commercial lines. There seems every reason to 
anticipate that the local authorities will not, save in rare 
cases, be readily induced to arrange running powers with 
tramway undertakings touching their borders. The 
public interest, nevertheless, demands it, and points to 
the necessity of altering the state of the law in order 
to achieve it. When two neighbouring railway com- 

nies do not agree to running powers for which there 
is a clear public necessity, Parliament can enforce mutual 
working arrangements. - Now that extensive tramway 
systems, of a nature similar in character to railway 
systems, are being built up, common-sense requires that 

‘Parliament, or the Board of Trade, should have the same 
power to force inter-communication where various tram- 
way systems are contiguous. 

XIV. Municipality versus Municipality.—The paro- 
chial spirit of tanietpatities has been evmeed in Ahele 
dealings with each other, perhaps more strongly in their 
relations with companies. Next-door neighbours are not 
always the best friends, and cH ye pe are in this 
respect very human, The natural pride of each of them in 
their municipal achievements hasan obverse in the natural 
jealousy of the achievements of others. There is no 
necessity to dwell on this well-known aspect of municipal 
life; but it must, at least, be referred to in order to 
— why municipalities have not done much to develop 
isolated tramway systems into inter-urban networks. 
The old familiar difficulties of getting several local 
authorities to work a together in a drainage 
or water scheme are experienced again in connection with 
tramways. They are, indeed, exaggerated beyond their 
usual intensity, because questions of profit on muni- 
cipal outlay are involved in mutual traction and enter- 
prise. In this matter, also, local authorities are con- 
spicuously human. One of the most striking examples 
of the failure of municipalities to come readily to 
a working tramway agreement was afforded by Salford 
and Manchester. 
700,000 souls together—are really a single town; the 
boundary line is purely artificial, and it is a common 
saying that you cannot walk two steps in Man- 
chester without treading on Salford. In such a 
situation it would be the height of folly to have two 
isolated tramway systems. e@ corporations were in 


this case the tramway owners, and they readily enough 
admitted that free intercommunication was an immediate 





These two towns—numbering about | P 





practical necessity. Time after time, however, they 
vainly endeavoured to arrange the terms of running 
wers. Manchester’s proposals were objected to by 


ford as inequitable ; Salford’s proposals were objected | posals 


to by Manchester on similar grounds. Committees were 
formed by each corporation, reports were drawn up, dis- 
cussed, submitted to the neighbouring corporation, and 
rejected. The Press took the matter up, and for more 
than two years the corporations discu the matter 
without coming to any settlement. In the end Man- 
chester decided to apply to Parliament for the necessary 
running powers. e Corporation of Glasgow is experi- 
encing considerable difficulty in making the necessary 
arrangements for the extension of its municipal system of 
tramways to the neighbouring shipbuilding centre at 
Clydebank. Leeds oe Bradford, which are only 8 miles 
apart, are debarred from inter-communication use 
they could not agree to adopt the same gauge for their 
— tramways. Leeds chose 4ft. 8in., and Bradford 
4 ft. These cases show how difficult it is for municipal 
bodies whose sympathies are inevitably directed to a 
single special area to carry on enterprise which to be 
properly conducted must ignore local boundaries and 


red| spread freely in all directions. They show also how 


little in the way of inter-urban tramway development 
may be expected to arise out of the initiative of the local 
authorities. In addition to this criticism ‘‘by results,” 
there are many objections to be urged, on the grounds of 
inexpediency and of principle, to any local authority 
carrying trading operations in the areas of neighbouring 
authorities—as must be done if municipalities are to be- 
come ee a of comprehensive systems of electric 
lines. Whether the ratepayers of ‘‘ A” should be taxed 
to provide tramways for ‘‘ B,” and whether the pennies 
paid by the public to ‘‘B” should be applied to relieve 
the rates of ‘‘A”—such are the questions opened up as 
soonas a@ local authority trades beyond its border. And 
all the arguments against municipal speculation within 
the limits of each area me emphasised when the area 
is overstepped. Experience secms to indicate very clearly 
that in the majority of cases the municipal control of a 
tramway system implies an obstacle to the development 
of that system to fests part of an extensive inter- 
urban system. It will be particularly interesting to me 
to hear how those of my own countrymen who favour 


hh | municipal ownership regard the sort of playing at 


modern locomotion. How with such restrictions as these 
and such local interferences we could bave established 
the great inter-urban street railways systems centrin 
in Boston, Chicago, Detroit, Pittsburg, and Cleveland, 
tosay nothing of New York and Philadelphia, and a 
dozen other cities which will at once suggest themselves, 
Ido not know. Could —— but private enterprise 
have linked up Minneapolis or St. Paul? I think this 
phase of municipal ownership deserves special atten- 
tion, for herein it shows one of its greatest weaknesses. 

XV. The Light Railway Act.—The Light Railway Act, 
already referred to, has not turned out an unmixed bless- 
ing for British tramway enterprise, especially when it 
was pushing over wide areas and linking up small towns, 
as we do in the United States. In England, as in 
America, the steam railways have naturally viewed the 
pro; of electrical street railways with distrust. In 
the United States the railways have grasped the situation 
quicker, and in many cases have electrified their own 
tracks or me interested in electric railways. In 
lot ones however, the steam railways have constantly 
endeavoured to crush out tramway enterprise when run- 
ning parallel for any distance with their lines. The 
opportunity for effective opposition was placed in their 
hands by the Light Railways Act of 1896. This Act has 
in other respects proved a good friend of the electrical 
traction industry, although it has not realised all the 
hopes which were entertained upon its first appearance. 
As no definition was given in the Act of a light railway, 
the simple and rapid procedure under the Act was largely 
taken advantage of by tramway —_— in seeking 
powers for inter-urban lines. ts provisions were 
more favourable to free enterprise than those of the 
Tramways Act of 1870, but as the old Act was not 
definitely repealed, the Light Railway Commissioners 
felt obliged to interpret the new Act in the spirit of the 
old. Hence the power of the municipal veto remained 
active under the Light Railways Act, although that 
Act did not specially grant the power of veto; and the 
principle of limited tenure remained, although the Act 
contained no definite instructions on that point. The 
situation was so anomalous, and was productive of such 
frequent disappointment in the case of thoroughly sound 
schemes, that the revision of the Light Railways Act has 
become almost imperative. At the — moment the 
Government possesses a new Light Railway Act, which 
will be put before Parliament for consideration ‘“‘at the 
earliest opportunity.” That may be this year, but more 
propably it will be next year. As the provisions of this 
new Act are still private, it is impossible to guess how 
far they will assist the progress of electrical traction. 
Nevertheless, the President of the Board of Trade has 
publicly stated that the proposed Act contains an accept- 
able compromise on the crucial question of the absolute 
veto hitherto by the local authorities. That is 
at least one step in the right direction, and as such is 
something for which to be grateful. But unless a more 
radical reform than that is effected by the Bill, it may 
rove ultimately to be a stumbling-block by containing 
just sufficient progressive qualities to give the appear- 
ance of improvement, yet not sufficient to make it any- 
thing like permanently useful in the cause of progress. 

The particular clause in the Light Railways Act which 
gives the railway companies a lever for opposition reads 
as follows :— 

“Tf the Board of Trade, on such consideration, are of 
opinion that by reason of the magnitude of the proposed 


undertaking, or of the effect thereof on the undertaking 
of any railway company existing at the time, or for any 
other special reason relating to the undertaking, the pro 

of the promoters ought to be submitted to Parlia 

ment, they shall not confirm the order.” 

‘Submitted to Parliament” means that the scheme 
shall be embodied in a private Bill, passed through all the 
expensive process of Parliament treatment. The railway 
pe ype tone is then considered ‘‘on its merits” in theory 
only, since the natural tendency of Parliamentary com- 
mittees is to | sage the vested interests of the railway 
companies. In actual practice, scheme after scheme has 
been rejected by the Light Railway Commissioners on 
the ground of railway opposition. Only in certain cases 
was the procedure by private Bill either feasible or suc- 
cessful ; and for a time it seemed as if the attitude of the 
railway companies was about to prove as serious a stumbl- 
ing-block to the construction of electric traction systems . 
as the obstacles interposed by reactionary municipalities, 

Fortunately, there are signs of change in the attitude of 
the railway companies. From their first natural feeling of 
uncompromising opposition they are apparently passing 
to a better comprehension of the true functions of the 
tramway in relation to the railway. How long a time 
will elapse before they fully realise that the inter-urban 
tramway is complementary to, much more than com- 
petitive with, the heavy steam railway, I do not hazard a 
prophecy. But the course of recent events undoubtedly 
shows that the hostility of railway companies to the 
tramway innovation is sensibly weakening. In many 
cases it has become modified to the level of toleration, 
and in two significant cases it has been transformed to 
active co-operation. These facts all tend to show that in 
the districts of England outside the Metropolis private 
enterprise desirous of building, equipping, maintaining 
and operating tramways or street railways has had any- 
thing but an easy road to travel. It may be fair and just, 
therefore, to remember this before we institute any com- 
parison between the Re grees achievements of private 
enterprise in the Uni States, which has m encou- 
raged by liberal, rather than discouraged by illiberal 


legislation, 
(To be continued.) 








LAUNCHES AND TRIAL TRIPS. 

Tue first-class cruiser Monmouth returned to Plymouth 
on the 22nd ult., and reported that her 30 hours’ con- 
tractors’ trial, at four-fifths power, had been satisfactory. 
The mean results were:—Steam in boilers, 265 lb. ; 
vacuum, starboard 27 in., port 26.7 in. ; revolutions, star- 
board 128, = 127; indicated horse-power, starboard 
8116, port —total, 16,319; air pressure (only applied 
during last six hours of trial), .1 in. ; coal consumption, 
2.15 lb. per indicated horse-power ; speed, 20.5 knots. 





The Curlew, screw tug, 65 ft. long by 14 ft. overall by 
about 5 ft. draught, built by Mr. Edward Mage of Stony 
Stratford, Wolverton, had a successful trial trip on 
the Thames, on Tuesday, the 24th ult., the speed attained 
being 12 miles per hour. She is rigged, having two 
masts, and is steaming out. to Africa about the end of 
this week, Her engines are of the compound surface- 
condensing type, with cylinders 9 in, and 18 in. in dia- 
meter by 11 in. stroke, designed for a working pressure 
of 120 1b. She is fitted with a separate pumping engine, 
with a capacity of 5000 gallons per hour, to be used for 
feeding ships with fresh water. 


On Thursday, the 26th ult., Messrs. Craig, Taylor, and 
Co. launched from their Thornaby shipbuilding yard, 
Thornaby-on-Tees, a steel screw steamer of the following 
dimensions: — Length, 240 ft.; breadth, 32 ft. 6 in.; 
depth, moulded, 16 ft. The ees eens has 
been constructed by the North-Eastern ine Engineer- 
ing Company, Limited, Sunderland, the cylinders being 
17 in., in., and 46 in. in diameter by 33 in. stroke, 
and there are two boilers working at 180 1b. pressure, As 
she left the ways she was christened the Camille, 





Thes.s. Waterland, built by Messrs. Dobson and Son, 
of Newcastle, for the — and Coal Company of 
Rotterdam, is the latest collier to be added to their fleet 
of steamers, and was launched from the builders’ yard at 
Low Walker on the 26th ult. Her dimensions are:— 
a. over all, 171 ft.; length between perpendiculars, 
163 ft. 6 in, ; extreme breadth, 25 ft.; depth moulded to 
quarter-deck, 17 ft. 6 in. ; depth moulded to main deck, 
14 ft. 3 in. She is fitted with triple-compound main en- 
gines by Messrs. McColl and Pollock, of Sunderland, with 
cylinders 13 in., 21 in., and 34 in. in diameter by 24 in. 
stroke, taking steam from one multitubular boiler 12 ft. 
in diameter by 10 ft. 3 in. long, working at 170 Ib. pressure. 
The vessel and her machinery are being constructed under 
- supervision of Messrs, Flannery, Baggallay, and 

ohnson, 





On Saturday, the 28th ult., there was launched from 
the yard of Messrs. David and William Henderson and 
Co., Limited, Partick, a large steel screw steamer which 
they have built to the order of Messrs. Harris and Dixon, 
Limited, London. The principal dimensions of the 
vessel are:—Length, 405 ft. ; breadth, 51 ft. 3 in.; and 
depth, moulded, 29 ft. 6 in. ; with a gross tonnage of 
about 4500. The machinery, which is also supplied by 
the builders, consists of a set of triple-expansion engines, 
having cylinders of 27 in., 45 in., and 73 in. in diameter 
by 4 ft. stroke, working to a pressure of 180 lb., steam 


being supplied by three single-ended boilers. The vessel 
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AGRICULTURAL APPLIANCES; 


$920. D. Albone, Biggleswade, Tractor. [2 Figs.) 
February 15, 1902,—This invention provides improvements in 
locomotive tractors for agricultural machinery and of the kind in 
which the motor is an internal-combustion engine worked with 
fuel liquid. There is broadly claimed :—“‘ A mechanical tractor 
for agricultural purposes, consisting of a frame, of a balance- 
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geared pin axle carried thereby, of a pair of driving wheels 
carried by said axle, of a wheel carried by said frame and adapted 
to have angular movement imparted to it for steering purposes, 
of an internal-combustion engine carried on said frame, of gearing 
for transmitting the motion of the motor to the driving wheels, 
and of means for attaching the frame of the tractor to the imple- 
ment to be drawn, as set forth.” (Accepted January 14, 1903.) 


ELECTRICAL APPARATUS. 
23,742. D. Balacho . Paris, and P. Caire, 
r France. aw Me | 


urrent O- 
Electric ery. (11 Figs.) October 30, 1902.—(Con- 
vention date, May 16, 1902.}—The inventors, with the object of 
obtaining in continuous-current dynamo-electric apparatus non- 
sparking commutation, constancy of brush lead, compounding 
effects, and enhanced output; pro to provide such machines 
with current collectors that eac! ort-circuit a greater number 
(variable in the case of a dynamo) of armature sections than has 
been common heretofore. The inventors state that :—‘‘ Many inven- 
tors have attempted to solve the problem by devising complicated 
windings with commutating bobbins or coils, artificial neutral 
points, auxiliary poles ; but difficulties of a practical nature have 
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whereby rotation of the movable field winding in one or the other 


nected to the two alternating-current circuits whose frequency 
and phase are to be compared.’ The signalling devices may be 
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a by a frictionally engaging arm adapted to be moved by 
the rotor into one or other of two stop positions according as the 
rotor is moving in one direction or the other. The signalling de- 
vice may comprise differently-coloured lamps adapted to be ob- 
scured one or the other by a shutter. The rotor spindle may 
carry an indicating needle. (Accepted January 21, 1903.) 


8. G. Brown, London. Wireless Tele- 

. (6 Figs.) January 10, 1902.—This invention relates to 
coherers consisting of vibrating contacts and to apparatus for use 
therewith. With such coherers the strength of the current in the 
local circuit is increased when Hertzian currents pass through the 
vibrating contacts. Various means are described for maintainin, 
the contacts in vibration. Patent No. 19,710, of 1899, is refer 
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prevented these arrangements from being carried into practice on 
a really commercial scale. In no case has any of these systems 
been — to existing machines.” There are three claims, the 
first being as follows :—‘‘In a dynamo-electric machine used as a 
nerator, for the purpose of neutralising the demagnetisi 
orce, or of transforming progressively the demagnetising force | 
the armature into a magnetising force and allowing the machine 
to run without sparking, the formation in the armature of a ‘zone 
of commutation’ by means of a double set of brushes ted 





760 





to. The invention is broadly claimed as follows :—“ A radioscope 
consisting of two contact pieces, one contact-piece being mounted 
on a vibrating body, such as a tuning-fork or reed, so as to pro- 
duce an imperfect contact for the purpose described.” There is 
described and broadly claimed a siphon recorder having the paper 
strip drawn over a table made to vibrate at right angles to the in- 
dicating movements of the siphon for ‘the pui of lessening re- 
sistance to movement of the siphon. (Accepted January 21, 1908.) 


GUNS AND EXPLOSIVES. 


3047. A.T. Dawson and G. T. Buckham, London. 
Howitzer Carriages. [14 Figs.) February 6, 1902.—In this 
field carriage the elevating gear of the howitzer is arranged to 
allow the weapon to be brought rapidly to the loading and firing 
positions when firing at extreme angles of elevation. The device 
comprises an elevating arm pivoted to a bolt screwed into the 
trunnion of the cradle, which is prolonged through the bearing 





two-and-two at a variable distance apart, substantially as herein- 
before described.” The drawings, it is stated, exaggerate the 
number of armature sections to be short-circuited. (Accepted 
January 14, 1903.) 


4180. K. umbe, E. I. Everett, and F. Punga, 
London. Syn Indicators. [8 Figs.} Febru 
18, 1902.—This invention provides an electrical synchronism indi- 
cator comprising two mutually-reacting rotary field windings, one 





for this purpose. The trail is of box-girder form in transverse 
section and is built up of steel girders and nickel-steel plates, 
strengthened by transoms; it is riveted to the trunnion bearings, 


the traversing position so that it may be folded up on the trail 
for travelling. The said hand-spike is held in the socket by a 
bayonet joint which permits the ready removal and use of the 
hand-spike as a rammer. A number of other improvements are 
provided. (Accepted January 14, 1903.) 


8464. A. Reichwald, London. (F. Krupp, Essen, Ger. 


many.) pranemecring Ammunition. [8 Figs.) April 1, 
1902.—This invention relates to that class of ordnance in which 


the ammunition is supplied on a wagon behind the gun, and has to 
be lifted from this wagon to the loading axis of the gun, and more 
particularly to apparatus for enabling the ammunition to be 
































(os) 4 
lifted by hand into the loading ogy with a compara- 
tively small expenditure of labour. To this end the ammunition 
is brought, at the height of the ammunition wagon, into a loading 
tray, and then. by repeatedly turning the latter, about points at 
different heights, it is transferred to the loading position. (Ac. 
cepted January 21, 1903.) 


2852. A. A. Common, London.  Gun-Sights. [4 
Figs.| February 4, 1902.—In_ this collimator-telescopic gun- 
sight, which is of the kind provided with a reflector of the 
collimated image of the fiducial mark within the limits of the 
telescopic system, the reflector is pivoted and provided with 




















means for turning it upon a horizontal axis for the purpose of 
obtaining elevation. The scope of the patent is limited in the 
title of the specification to apparatus for sighting guns. There 
is claimed :—‘‘The adaptation of a fiducial mark to a Galilean 
telescope in the manner herein shown and described.” (Accepted 
January 21, 1903.) 


i228. A. A. Common, London. Gun - Sights. 
{11 Figs.) January 16, 1902.—This invention provides a sighting 
appliance er a Galilean telescope, a collimator, and a 
fiducial mark ; and the scope of the patent is limited in the title of 
the specification to the application for gun-sights. The fiducial 
mark and the collimator are within the system of the telescope, 
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and the collimator may comprise part of the telescopic lens system, 
but is so —— as to leave a great op of the field of view 
unobstructed. The preferred collimator is part of a convex lens 
arranged in combination with the concave eye lens of the tele- 
scope. The telescopic sight, according to the invention, may be 
combined with an ordinary telescope to form a binocular, (Ao- 
cepted January 21, 1903.) 


RAILWAYS AND TRAMWAYS. 


732. G. 8. Haylehurst, Birkenhead. Railway 
Points. (2 Figs.) January 10, 1902.—According to this inven- 
tion, and for the p of minimising the objectionable noise 
and vibration caused by street railway points, a dashpot device is 
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lied in tion with the point tongue. In a described 


rr 





which are made of steel. The cradle is held in tion in the 
trunnion oe by cap-squares, which are hin at their lower 
ends and secu 


at their upper ends by keys. ere is a hinged 


t the dashpot is a vertically di cylinder contain- 








of which is fixed and the other adapted to rotate, and means 


and a spring clutch is provided 


socket for the traversing hand-spike at the rear end of the trail, ing liquid, and its piston communicates with the point tongue 
te releasing the hand-spike from | through a rocking crank. (Accepted January 14, 1903.) 
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LITERATURE. 


Public Lighting by Gas and Electricity. By W. J. 
Dippin, F.I.C., F.C.S., &c., formerly chemist and 
superintending gas examiner to the Metropolitan 
Board of Works and the London County Council. 
1902. London: The Sanitary Publishing Company, 
Limited. [Price 21s. net.] 

Iv the preface to this volume the author states 

that the scheme of his work has been ‘‘to collect 

together a series of representative facts relating to 
the production and utilisation of light for public 
use, whether by means of coal gas or electricity.” 

This statement disarms criticism at the outset for 

any lack of originality in the work, since it professes 

simply to be a ‘‘collection” of facts. In estimating 
the value of the book, therefore, we must confine 
ourselves to the consideration of the manner in 
which this collection has been made, and must try 
to find whether a reader, attracted, let us suppose, 
by the title of the book, and turning to it for in- 
formation, is likely to find instruction in an attrac- 
tive form ; for in a work of this kind the form is 
of the utmost importance: any person, even if 
he be without expert knowledge, can collect and 
set out a list of facts ; but the skilful writer, with 
intimate knowledge of his subject, marshals his 
facts in such a way that they appeal to the reader, 
and can be quickly absorbed without too much 
effort. After applying this test to Mr. Dibdin’s 
work, we regret to be unable to say that, in our 
opinion, he has achieved success. The style of 
writing is not attractive, nor the explanations at 
times as clear as they might be, and even the 
grammar is occasionally defective. Without going 
further than the preface we find two grammatical 
errors. It still remains to consider the substance of 
the work, apart from the form, and this we now do. 

Leaving aside the introductory chapter, which 
treats generally of the early history of gas and 
electric lighting, we find that the first nineteen 
chapters are devoted to gas, while the remaining 
eleven deal with electricity. Mr. Dibdin was for- 
merly chemist and gas examiner to the Metropoli- 
tan Board of Works and their successors, the 

London County Council, and has therefore had 

considerable experience of practical gas-lighting— 

not from the engineering point of view so much as 
from that of the testing laboratory. It is from the 
latter standpoint that the subject is considered in 
these pages. We have a chapter devoted to the 
discussion of a standard of light, such as the 
English Parliamentary candle, and modifications 
thereof, followed by others giving an explanation of 
the science of photometry, with numerous illustra- 
tions and descriptions of the different kinds of 
photometer in common use. The practical testing 
of the illuminating value of coal gas is next con- 
sidered, and then we come to chapters whose con- 
tents are more purely physical and chemical in 
nature. The first (Chapter VI.) is entitled ‘‘The 
Physical Properties of Coal Gas,” but really deals 
with practically only one property—namely, diffu- 
sion. The opening sentence of this chapter may 
be cited as an instance of the want of exactness 
and precision of statement which occasionally annoy 
the reader. The author states that the term ‘‘ gas”’ 
is a generic one, ‘‘embracing all those substances 
which have uniform characteristics——viz., invisi- 
bility, impalpability, compressibility.” We may 
grant that it is not an easy matter to define 
what is. meant by ‘‘ gas,” but surely an expert 
chemist might be expected to give a more accurate 
and less unscientific definition than this. In the 
first place, not all gases are ‘‘invisible,” for some 
have colour—e.g., chlorine ; and secondly, as the 
word ‘‘impalpable ” is commonly used as meaning 
‘‘not readily detected by the senses generally,” 
and is not confined to the sense of touch, it is too 
loose a term to use in such a definition, for many 
gases are at once detected by the sense of smell, 
and are very ‘‘ palpable” indeed when present. In 
the same chapter (page 101) the author deals with 
the ‘diffusive powers” of some gases compared 
with that of hydrogen taken as unity, but the 
figures he gives are exactly the reciprocals of the 
true values. Thus he says:—‘‘ As the diffusive 
powers vary inversely as the square roots of their 
densities, the diffusive power of marsh gas is, 
therefore, 2.85 to 1 of hydrogen.” The diffusive 
power of marsh gas is, of course, much less than 


that of hydrogen, really oe to 1. There are several 


other ratios given for different gases, and in each 
case the same error is made. 





The chapters on the ‘‘ Chemical Composition of 
Coal Gas” and on ‘‘ Enrichment” are more satis- 
factory, especially the latter, which contains useful 
tables of results of extensive tests on the quantity 
of each of several gases of different quality required 
to yield normal light from any given burner, when 
burning 16-candle gas under the most suitable con- 
ditions. The chapter on ‘‘ Methods of Enrich- 
ment,” however, might with advantage have been 
made much more extensive. All that the reader is 
given is a bare statement of five different methods 
of increasing the quality of a gas. The remaining 
chapters dealing with gas are on the whole quite 
satisfactory, and contain a good deal of useful in- 
formation for any one interested in the subject. 
Meters, burners, lamp governors, torch lighting 
and extinguishing, are all considered at some 
length, and there are also chapters on incandescent 
gas-lighting, and on systems with self-intensifying 
gas pressure, such as the Scott-Sonell system. 
The most interesting feature of the chapter on 
the ‘‘ Effects of Improved Methods of Lighting by 
Gas” is supplied by the reports of Mr. Bellamy, 
city lighting engineer of Liverpool, on the Wels- 
bach system, which the author has incorporated in 
the text. 

We do not propose to consider at so great length 
the second portion of the volume which deals with 
electric lighting, for this portion is in many respects 
very far from satisfactory. Mr. Dibdin is not an 
electrician, and we learn that the chapters on the 
production and utilisation of electrical energy have 
been prepared in collaboration with another gentle- 
man. From the author’s statement we are in doubt 
as to whether the contribution of the collaborator 
has been merely the drawings accompanying the 
text of these chapters or whether the text is itself in 
part due to him, but this is not very material. Let 
us say at once that the explanation of the principles 
of electro-magnetism, and of the applications of 
these principles in practice, does not seem to us to 
be likely to carry conviction to the mind of a 
reader. The looseness of language, of which we 
have already spoken, is here still more evident. 
For example, when the author speaks of a ‘‘ mag- 
netic field having an electrical conductor near to 
and parallel with its surface” (page 337), we pre- 
sume he really means that the conductor is parallel 
to the surface of one of the poles, but he does 
not say so, and non-expert readers would find 
a difficulty in following his meaning. Other in- 
stances might be given, but enough has been 
said to show that in his explanations of elec- 
trical phenomena the author has not shown the 
accuracy and clearness which are so much to be 
desired in scientific text-books. Some of the 
chapters in this portion might well have been 
omitted, as they are not necessary for the considera- 
tion of the author’s real subject—efticient public 
lighting, regarded from the point of view of the 
testing department. The best chapters are those 
devoted to the ‘‘ Distribution of Light” and the 
‘¢ Efficiency of Are and Electric Incandescent 
Lamps.” Here the author appears to be more 
at home in his work, and the result is accord- 
ingly more satisfactory. 
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THE HOTCHKISS ORDNANOE 
COMPANY, LIMITED. 
(Continued from page 280.) 

THE next new type of gun we have to describe is 
the 3-pounder automatic gun of high power for 
naval service. 

In view of the fact that 3-pounder naval guns 
with automatic-loading attachments are now under 
consideration by certain Governments, the com- 
pany applied themselves to the production of a gun 
of this type, which should be of greater power than 
the standard service quick-firing gun, and have the 
additional advantage of an automatic mechanism. 
The exact advantages which guns of this type 
with automatic-loading attachments would have 
over semi-automatic guns (a description of which 
will follow) are somewhat open to argument. In 
the actual rapidity of aimed fire the advantages 
might possibly be slightly in favour of the auto- 
matic gun; but the difference, if it exists, will 
certainly not be very great. It is considered by 
some experts that, as the automatic-loading attach- 





net. | 


ment allows of the gun being trained and fired 
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THE HOTCHKISS THREE-POUNDER 47-MILLIMETRE HIGH-POWER AUTOMATIC GUN. 
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without the interruption necessary for hand-load- | 
ing, more accurate shooting is likely to be obtained 
than with the ordinary quick-firing guns or semi- 
automatic guns. Further, that in an emergency | 
the slightest advantage in rapidity of fire might be | 
of paramount importance. On the other hand, it | 
may be argued that there is no object in having an 
automatic mechanism which necessitates the cart- | 
ridges being placed in a hopper before firing, when 
the same can be just as expeditiously thrown into 
the breech as into the hopper. Again, the weight 
of the necessary mechanism to render the gun 
automatic in action must be considered as a dis- 
advantage, and it is a debatable point as to whether 
the advantages referred to are sufficient to counter- 
balance the disadvantages of attaching a somewhat 
cumbersome mechanism to a gun of this type, which 
involves considerable weight, and may be liable to | 
get out of order, when practically the same rapidity 
of fire can be obtained with a semi-automatic | 
mechanism of extreme simplicity, which only adds 
a few pounds to the weight of the gun. Questions 
of this kind, however, do not interfere with the 
policy of the company in the designing and produc- | 
tion of a gun of this type, inasmuch as, if there is 
a demand for such guns, the company is in a posi- 


tion to provide the same. 
The conditions of fire of this gun are as follow:— 


Weight of projectile He ee 3 1b. 5 oz. 

a charge ... = ie ee: lee 
Volume of powder-chamber . 62.10 cubic inches | 
Density of loading ... ne: See 0.55 


Initial velocity a he ... _ 2.800 ft.-sec. | 
Maximum pressure at the breech... 15} tons per sq. in. 
Length of bore | vs 50 calibres 


Travel of projectile in bore 
Weight of the gun ... ie 

” mounting 
shield 


” 


The ammunition is identical with that of the 


78.07 in. 
640 lb. 
880 ,, 
665 |. 














SECTION.3 4. 
CARRIER AT REST AGAINST ITS STOP. 
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Service 3-pounder gun, except that the cartridge- 
case is of larger dimensions, due to the increase 
in the net volume of the chamber. This capacity 
of the powder-chamber has been determined for a 
pure nitro-cellulose explosive, of the type employed 
by the French service. 


Fie. 25. Turee-Pounper Hicu-Power Automatic Gun on Navat Movuntina. 


Fig. 25 gives an illustration of this gun as pro- 
duced by the company, and Figs. 26 to 32 show the 
cross-section, plan, and elevation of the same. 

The gear for automatic loading is a simple and 
robust mechanism, which may be dismounted and 
assembled, and removed or attached to the gun 
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mounting, without the use of tools. It is, in fact, | matic gear comes into action, opening the breech 


an automatic-loading attachment combined with a 
semi-automatic gear. When in place or when 
removed, the gun may be operated as a semi-auto- 
matic piece, and by detaching the semi-automatic 
gear, converted into a hand-worked quick-firing 
gun. The automatic gear may be thrown in or out 
of action at will, thus permitting three cartridges to 
be held in reserve, and it is so arranged that it 
becomes automatically inoperative when the cart- 
tridges in the hopper have become exhausted. A 
feature of the design is the arrangement by which 
the mechanism is inoperative until the empty case 
is extracted and fully ejected, thus avoiding any 
danger of jams or double loading. The automatic 
gear being mounted on the shoulder-piece to the 
left of the gun, there is no interference with the 
sighting arrangement, and the right of the gun is 
left quite clear for hand-loading. The carriage is 
shown with an elevating mechanism for laying in 
the vertical plane, it being proposed to lay directly 
from the shoulder. The automatic gear is con- 
tained in a bronze casting EK, which is secured to 
the shoulder-piece by the two pins G, G!; the upper 
part of this casting forms a hopper with a capacity 
of three cartridges. It may be noted that the 
capacity of the hopper is only limited by the ad- 
missible weight and height. To the gun is secured 
the bracket Q, on which are formed the tang e for 
cocking the piston H, and the cam d for returning 
the carrier to place. It should be observed that 
this bracket is jibbed to the shoulder-piece by 
means of projections f, f, sections 3 and 4, so as to 
— any vibration of the shoulder-piece or the 
10pper during the recoil. 

The working parts of the mechanism are as 
follow :— 

1. The carrier K. This forms a tray for guiding 
the cartridge during loading, and comprises a lug 4, 
which engages with the deflector lever N, and a 
cam j, which engages with the cam c of the bracket 
© during the recoil. 

2. The rammer I. 

3. The loading spring J, which acts under com- 
pression to throw the piston H to the front, and 
by torsion to throw the carrier downward to the 
loading position. 

4, The piston H, which in its forward position 
rests against the tang e of the bracket Q. 

5. The carrier tray L, on which is formed the 
lever « provided with the notch b, which locks the 
carrier to the abutment p when there are no cart- 
ridges in the hopper. To the rear is formed the 
abutment k, which supports the rammer when the 
latter is locked to the carrier. 

6. The deflector M, which is hung on the pivot c 
(see rear view). 

7. The deflector lever N, which is keyed to the 
pivot c, and moves with the deflector. 

8. The deflector spring P, which constantly 
pushes the deflector to the front. 

9%. The lock O, which holds the deflector to the 
front, and thus locks the carrier when it is desired 
to render the automatic gear inoperative. 


AcTION OF THE MECHANISM. 

Let the gun be loaded, the hopper filled with 
cartridges, and the breech closed. If the lock O 
is in the semi-automatic position, and the gun be 
fired by pressing on the trigger, the empty case 
will be ejected, and the gun may be reloaded by 
hand. If itis desired to fire automatically after 
the first round, it is cnly necessary to turn the 
lever O to the automatic position, pulling at the 
same time on the milled head, when a round 
from the hopper will be immediately loaded and 
the gun ready for automatic firing. Let the gun 
and hopper be loaded as before, but with the lever 
O in the position for automatic firing. On firing, 
the gun will recoil, and the tang e will push the 
piston H to the rear, compressing the loading spring 
J. At thesame time the cam d acting on the cam j! 
will cause the carrier to revolve about its axis 
to its uppermost position, compressing the load- 
ing spring in torsion. At the same time the 
rammer I locks against the abutment k of 
the carrier tray, and prevents a forward motion 
of the piston H. As the carrier reaches its 


uppermost position, the carrier tray L strikes 
against the hopper, and opens, and a cartridge drops 
from the hopper into the carrier. The lug i now 
engages with the deflector lever N, which prevents 
the carrier from swinging to the loading position 
under the torsion of the loading spring J. As the 
gun returns to the firing position, the semi-auto- 


and ejecting the spent cartridge case, and the 
extractor locks the breech in the open position. 
| The ejected cartridge case strikes the deflector M, 
‘and causes this, together with the deflector lever 
N, to turn about their pivot ¢c, thus releasing the 
carrier. This, under the torsion of the loading 
spring J, swings downward to the loading position, 
its axis then lying in a prolongation of the axis of 
ithe bore. As the carrier swings downward the 
| surface m' forces the cartridge against the cam 
surface n (section 3-4) of the hopper, which, in 
turn, causes the cartridge to bear against the pro- 
jection a' of the carrier-tray lever a, swinging this 
lever downward, and preventing the notch b from 
engaging with the abutment p. As the carrier 
swings to the loading position, the rammer I strikes 
against the abutment 0 on the shoulder-piece, and 
is thrown out of engagement with the abutment k. 
As the piston H was held to the rear by the rammer, 
and as this is now free, the piston is thrown for- 
ward by the loading spring and carries with it the 
rammer, which projects the cartridge into the 
chamber. The flange of the cartridge striking the 
extractor frees the breech-block, which closes under 
the operation of the semi-automatic gear, and the 
gun is ready for firing. If when, on the discharge 
of the gun, the carriage rises, there are no cartridges 
in the hopper, the carrier will swing downwards 
under the torsion of the loading spring, the notch 
b will engage with the abutment p, and the carrier 
will be held fast in this position. If fresh cartridges 
be now placed in the hopper, their weight, aided, if 
necessary, by the loader, will cause the carrier to 
swing slightly backwards, the first cartridge will 
drop into the carrier, and the firing may be 
continued. 

We will now refer to the various semi-automatic 
guns designed and manufactured by the company. 


Semi-Automatic Guns FoR Fretp and Nava 
SERVICE. 

The development of guns upon the semi-auto- 
matic system is one of the principal features of the 
programme of improvement upon ordinary quick- 
firing guns which the company has laid down. 
The advantages to be obtained by the adoption of 
the semi-automatic system are very definite and 
important. In the first place, the rapidity of fire 
of guns fitted with semi-automatic gear is very 
much greater than in the case of the ordinary 
quick-firer. In some trials carried out on the Con- 
tinent not long since with a Hotchkiss 3-pounder 
semi-automatic gun, as many as forty unaimed 
rounds per minute were fired. This, of course, is 
the maximum speed of unaimed fire for a gun of 
this type, and must be compared with the maxi- 
mum rapidity of the ordinary quick-firing gun 
under the same conditions, which is approximately 
twenty-eight rounds per minute. In the case of 
aimed fire the speed is about twenty to thirty 
rounds per minute, according to the range, as 
against fifteen to twenty with the ordinary quick- 
firing gun. In a recent official trial upon the Con- 
tinent the rapidity of aimed fire at 1200 metres was 
thirty-one rounds per minute, with the large 
proportion of 95 per cent. of hits. This dif- 
ference in rapidity would be of vital import- 
ance in the case of a torpedo-boat attack on a 
battleship or cruiser, or in an ordinary action 
at sea, as it has been clearly demonstrated 
that the most effective war vessel in action is 
that. which can throw the greatest number and 
weight of projectiles at a given target in a 
given time. The next important point has refer- 
ence to the number of the crew necessary for 
serving the gun. The rapidity of fire above 
referred to of the semi-automatic gun can be 
secured with a gun crew of only four men, 
whereas the ordinary quick-firing gun requires a 
crew of five men. This is a far more important 
point than would appear on the surface. to com- 
mence with, the saving of a man involves—first, 
his wages ; secondly, his food and upkeep ; and, 
thirdly, his weight. In many of the first-class 
battleships and cruisers there are as many as from 
25 to 30 3-pounder and 6-pounder guns, and by the 
adoption of the semi-automatic system a man from 
each gun crew could be at once dispensed with. In 
the case of a vessel, therefore, of, say, 25 guns, 
25 men, together with their wages, food, and 
weight, could, if desired, be disposed of—a most 
vital and important economy in all of the above 
items. To properly appreciate this point, it must 





be remembered that for each man employed upon 


a war vessel it can be shown that about half-a-ton 
of provisions and impedimenta must be carried. 
On the above basis, and taking the average weight 
of a man at, say, 175 lb., plus 10 cwt. for food and 
impedimenta, and multiplying the same by 25, we 
arrive at a total saving in weight of approximately 
15 tons under the conditions referred to. Now, it 
will be obvious that, putting altogether aside the 
saving of expense in wages and keep, such a saving 
in weight as this, which can be applied to armour, 
armament, or ammunition, isa most important item 
for consideration, and one which cannot be lightly 
overlooked. It may be argued that for other im- 
portant reasons it would not be practical to reduce 
the crew to the extent suggested, but the fact 
remains that by the adoption of semi-automatic 
guns one of the gun crew of every 3-pounder or 
6-pounder gun on board ship would no longer be 
required, and might either be employed for other 
purposes, or held in reserve to relieve any man in- 
capacitated in action. The third important advan- 
tage is the absolute safety of this system. 

By the adoption of the semi-automatic gear the 
breech does not open until the gun is fired, so that 
the accidents which sometimes arise from hang- 
fires, &c., are rendered at once impossible. Con- 
sidering the not infrequent casualties which have 
occurred with the standard quick-firing guns owing 
to the breech having been prematurely thrown open 
after a hang-fire, this point of safety assumes very 
considerable importance. Such an accident is 
quite impossible with the Hotchkiss semi-automatic 
system, for the reason that unless the cartridge is 
fired the automatic mechanism cannot throw the 
breech open, and it remains closed until the car- 
tridge is fired, or it is opened by hand by a man 
specially detailed for the purpose. The fourth ad- 
vantage of the Hotchkiss gear is the fact that it cau 
be detached at a moment’s notice, and therefore 
in no way interferes with the use of the gun 
as an ordinary quick-firer. As indicated in the 
foregoing portion of this article, the Hotchkiss 
Company has applied the semi-automatic system 
to the following guns :— 


1-pounder — gun for field and naval serv ice. 
6 ns 57 si a naval service. 
9 ” 65 ” ” ” 

14 9 76 ” ” ” 

As the system is practically identical in the 
majority of these guns, we will describe in detail 
that adapted to the 3-pounder gun as generally 
illustrative of the mechanism employed. Fig. 33, 
page 335, shows the gun with semi-automatic mecha- 
nism and breech open. The gun is identical with 
the standard Hotchkiss quick-firing 3-pounder on 
automatic recoil mounting, with the addition of the 
semi-automatic gear. The operations of opening 
the breech, extracting and ejecting the spent car- 
tridge case, and closing the breech, are automatically 
performed, it being only necessary to load and fire 
by hand. The mechanism does not appreciably 
complicate the gun, only two moving pieces bzins 
added to the gun proper, and three fixed parts to 
the carriage (see Fig. 44), which includes the breech- 
block, crank-handle, and extractor. It is so arranged 
that its action is uninfluenced by a reduced recoil, 
or an incomplete return to battery. The normal recoil 
of the 3-pounder gun is 3.94in., but the semi-auto- 
matic gear will perform its functions with a recoil 
of only 2.95 in., or when the gun fails to return to 
battery by 0.39in. Thesemi-automatic mechanism 
consists essentially of an actuating slide pivoted to, 
and recoiling with, ‘the.crank-handle of the gun; a 
stout spiral sprifg.if."t@nsion between the end of 
the slide and fixed part of the mounting ; a buttress- 
plate bolted to the mounting, and a locking spring 
attached to the extractor. The recoil of the gun is 
only utilised in extending the spiral spring, and 
bringing the slide in line with the buttress-plate ; 
the breech is opened, and the spent cartridge is 
extracted and ejected during the return of the gun 
to battery. The extractor is so arranged that on 
the ejection of the spent case, it locks the breech 
block in the open position, and holds it against the 
tension of the spiral spring. On introducing a 
fresh cartridge into the gun, it strikes the extractor 
and automatically releases the breech-block, which 
is then instantly closed by the spring. The gun is 
then ready for firing. Figs. 34 to 39 show the gear in 
elevation, plan, and partial end view. The detail 
of the extractor with a specially-designed elastic claw 
is given in Figs. 40 to 43. The breech-block, with 
its manoeuvring, firing, and extracting mechanism, 





is identical with the standard Hotchkiss quick- 
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firing mechanism, except that the extractor guide 
in the breech-block is cut away near the top to 
form an abutment, which brings up against’ the 
extractor stud when the breech is held open before 
loading. As compared with the standard model, 
the extractor is lengthened to the rear, and formed 
intoa hook, which locks against the rear face of the 
breech housing when the gun is opened, being 
forced and held in this position by the locking 
spring. This arrangement is only necessary to 
prevent any chance of the extractor rebounding 
and allowing the breech to close before the gun is 
loaded. The actuating slide A in Figs. 34, 35, and 37 
is a single forging, which is pivoted by means of the 
eye B to the secondary crank C, which is formed 
on the crank-handle. The spiral spring D is hung 
between the hook E formed at the end of the 
slide, and the eye F drilled in the cradle of the 
mounting. On the under side of the slide are formed 
the buttress G and the lifting cam H, and on the 
side the starting arm I. The right side of the 
crank is formed into the bracket K, and to this 
is bolted the buttress plate L by means of two stout 
bolts. We will now describe the action of the 
mechan'sm. Suppose the piece to be discharged, 
the gun will recoil, drawing with it the slide A, and 
extending the spiral spring D. When the recoil 
reaches 2.95 in., the buttress G will have passed 
beyond the face of the plate L, and the tension of 
the spiral spring will cause the slide to rotate 
around the stud on the secondary crank C until 
the tail end of the slide bears upon the top surface 
of the buttress plate. The tail slides over the 
buttress plate until the end of the recoil. On the 
return of the gun to battery, the buttress G strikes 
against the face of the buttress plate L, and as the 
slide cannot continue its movement with the gun, 
it causes the breech to open, first hy the starting 
arm I acting with a powerful leverage against the 
upper branch of the crank-handle, and finally by 
the action of the eye B acting with a short leverage 
upon the crank C. The opening of the breech 
accomplishes the extraction and ejection of the 
spent cartridge-case precisely as in the case of the 
ordinary quick-firing gun ; and when fully open the 
breech-block is locked in this position by the ex- 
tractor stud engaging with the abutment formed 
in the extractor guide. The tail of the extractor 
engaging the rear face of the breech housing pre- 
vents any rebound or unintentional unlocking. 
On the ejection of the cartridge-case, the lifting 
cam Il strikes the hub of the crank-handle at N, 
and causes the slide to pivot about the stud of the 
crank C, releasing the buttress G from its engage- 
ment with the buttress plate L. The tension of 
the spiral spring is now acting to raise the breech- 
block to ‘the closed position, the latter being only 
prevented from rising by the extractor, as already 
described. 

On introducing the fresh cartridge into the gun 
the flange of the case strikes against the extractor, 
causing the latter to unlock and move forward, 
when the breech-block is free, and immediately 
closes under the action of the spiral spring. The 
piece is now ready for the next round. The Hotch- 
kiss gear can be applied to quick-firing guns with 
single-cylinder recoil mountings, or to carriages 
with double-cylinder recoil mountings. The im- 
portance attached to this very simple and effective 
mechanism, and the advantages to be derived from 
the same, are clearly shown by the fact that, 
although this gear has only been perfected within 
the last year or two, it isalready to be found in the 


services of some of the .principal governménts “of. 


the world. : 

In view of the large number of Hotchkiss quick- 
firing guns already in service, all of which can 
be converted without difficulty and at very small 
expense into semi-automatic guns, there is no 
doubt that this invention of the company has a 
wide field of usefulness before it. 

It should, perhaps, be pointed out that to obtain 
the best results with semi-automatic guns it is 
absolutely essential that the gun crew should be 
properly trained, and the maximum rapidity of fire 
to which we have referred has been obtained with 
such a trained crew. It will be obvious that the 
individual members of the gun crew must first 
become absolutely familiar with, and proficient in, 
the necessary drill before the best results can be 
secured. 

The various gun crews on board war vessels 
using ordinary quick-firing guns become so expert 
by long practice that it is often somewhat difficult 
to demonstrate that a great advantage is to be 


obtained by the adoption of the semi-automatic 
system unless manufacturers are allowed to exhibit 
the possibilities of the mechanism by their own 
trained staff. 

In all cases, however, where the slight prejudice 
that always exists against a new invention has been 
overcome, and the gear has been adopted, the 
results have always justified the change, and 
the figures we have given as to the advantage 
to be secured in the rapidity of both aimed and 
unaimed fire, have, we are informed, been rea- 
lised. 

Fig. 45, page 338, is an illustration of the rifle- 
calibre automatic machine-gun mounted on _ its 
travelling carriage, on which is placed a detach- 
able tripod that serves as an independent limber ; 
the same figure also shows the limber for this gun. 
Figs. 46 and 47 illustrate the galloping equipment 
of the.same gun when used with cavalry or mounted 
infantry in the field ; Fig. 46 shows the gun pack, 
and Fig. 47 the ammunition pack. The gun was 
described on page 242 ante. 


(Zo be continued.) 








THE VIBRATION OF STEAMSHIPS. 


By Rear-Admiral Grorcz W. MEtvittz, Engineer- 
in-Chief of the United States Navy. 
(Continued from page 304.) 

Fatt oF PROPELLER EFFICIENCY. 

FraxuM remarks (Translation, page 743) :—‘‘ An- 
other important side of this question lies in the 
fact that not only the efficiency of the engine is 
reduced by the vibrations which I have found on 
the Besoeki, but also the propeller efficiency suffers 
considerably by the great variation of speed, a 
result which is obtained by several observations 
and investigations, too lengthy to be considered 
here.” 

The great waste of power noted for the star- 
board engine of the Hopkins indicated a. propeller 
efficiency lowered in a remarkable degree. 

The same effect is exhibited by the Lawrence, but 
in a much less degree, even after the partial balance 


had been effected. This is shown by the following 


built this boat :— 


from 10 to 18 revolutions per minute less than the | 


engine averaged 370 revolutions, while the after | 
engine averaged 359 revolutions per minute at the 
same steam pressure.’’* 
The strong impulsive action of the vibrating pro- | 
peller will often be sufficient to raise the fluid} 
pressure to that at which cavitation will be pro- | 
duced. This cavitation will be intermittent, the 
cavity forming at the backing side of the blade, near 
the following edge, each time the direction of the 
* It is interesting to note that the mean of the revolu- 
360 + 320 


tions in this letter, 360 _ = 340, is exactly the same as 


the mean of the predicted revolutions for synchronism— | 
1/4 (683 + 676) = 340—the prediction being made before | 





the engine had ever run near this speed. 





vibratory rotation coincides with that in which the 
engine is driving the shaft. Thus, in the Hopkins 
a cavity was no doubt formed twice per revolution. 
If we consider the rounded form of the backing 
side of the blade, it is evident that the complete or 
partial annulling of the water pressure by the forma- 
tion of a cavity in the position stated will cause 
the total resultant pressure on the propeller to be 
less directly astern. This longitudinal component 
is the one which drives the ship; but as it has no 
moment, resisting the rotation of the propeller, it 
does not absorb any of the power of the engines. 
The component normal to this alone absorbs power. 
| Cavitation or strong eddying by increasing the 
latter in proportion to the former will thus clearly 
reduce the propeller efficiency. The foregoing may 
appear to be a paradox, as the engine power is prin- 
cipally absorbed by the resistance of the ship. But 
as neither component of propeller resistance—the 
efficiency being above zero—can exist separately, 
| there is no mystery. 

| The accelerated scour of the water over the pro- 
peller surface would also slightly lower the efti- 
ciency by affecting the resultant forces in the same 
way as cavitation ; but probably this is a relatively 
unimportant action. 


DISINTEGRATION OF PROPELLERS. 
It has been frequently found in United States 





‘* Tt was quite noticeable that the after engine | 
had more vibration and laboured harder from 320 to| when we get out to where the notching actually 
360 revolutions, and for the same steam pressure ran | occurs, we have a case not dissimilar to that of the 


forward engine. On our 29.4-knot run the forward | 


| torpedo boats that after running for a time a notch 
| forms about two-thirds of the radius out from the 
|centre on each blade. Many fanciful explanations 
have been offered, and Macalpine guesses that it is 
due to torsional vibration. It is shown clearly in 
Figs. 47 and 48, which are from photographs of the 
| United States torpedo-boat Stringham. The vibra- 
tion is more or less like the crack of a whip. If we 
conceive a blade with no pitch, this vibratory action 
would alternately put a strong compression and ex- 
|tension on both leading and following edges of 
the blade. The resistance of the water, on the 
other hand, would put a tension on the leading 
ledge and a strong compression on the following 
edge. Thus, if the effect were strong enough, the 
| leading edge would be stretched, while the follow- 





Fics. 47 anv 48. NorcHep Propetier ; Untrep States Torrepo-Boat ‘‘ StrincHaM.” 


_ing edge would be compressed ; and if it tapered off 


extract from a letter of Mr. Chas. B. Edwards, | sharply enough, the bronze would buckle as shown. 
Supérintending engineer of the company which Now, in an actual blade this buckling action could 


not happen near the root, as the acting forces would 
bend it about the long axis of the root section ; but 


blade with no pitch. The notching always occurs 
on the after edge, as this explanation demands ; 
and the bulge seems always to be aft, as Fig. 47 
shows, and as seems most probable from the sup- 
posed action. 

When the Stringham was docked it was found 
that a large area on the aftermost, commonly called 
the ‘‘go ahead,” face of the blades, extending 
nearly half-way across the blade from the outer 
half or two-thirds of the leading edge was scoured 
bright, while the rest of this face was dull and 
overgrown with sea grass. This is not well brought 
out by the photographs. A similar effect was shown 
on the other, or ‘‘go astern,” face of the blades, but 
the bright part was near the following edge. The 
bright parts are exactly where we would expect the 
greatest scour. By the time the water got well 
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THE HOTCHKISS RIFLE-CALIBRE AUTOMATIC MACHINE GUN. 
(For Description, see Page 333.) 





Fic, 45. Rairite-Carisre Automatic Macuine GuN on TRAVELLING CARRIAGE, WITH DISMOUNTABLE TRIPOD AND LIMBER. 





























Mountep INFANTRY IN THE FreLtp; Gun Pack. 


GALLOPING EQUIPMENT FOR ACCOMPANYING CAVALRY OR Fic. 47. GALLopinc EQUIPMENT FOR ACCOMPANYING CAVALRY OR 
Mountep INFANTRY IN THE FIELD ; AMMUNITION PACK. 


across the after side of the blade there would be a|The Hopkins, with the same design of propeller, | natural period of vibration of the shafting, if 


layer of sensible thickness which had little motion | had shown it quite markedly. 


| necessary, to avoid near approach to synchronism. 


relative to the surface of the blade, thus mitigating! I reserve my judgment, but if this is the true | But, as he points out earlier in his paper, only a 


the scouring action. On the forward surface cavi- | cause, it shows that severe torsional vibration is not 


| change in the diameter of the shaft is available to 


tation or strong eddying would be sure to produce | uncommon.* ee — sees —— 

a powerful scour near the following edge. | | trouble, can detect no influence from the individual ro- 

Experience with the Hull tends to support the | PRECAUTIONS TO OpviaTE TROUBLE. | peller blades. A quotation will make this clear. [Frahm, 
translation, page 754. | :— 


foregoing explanation of the origin of the notching. | Frahm very properly recommends owners to 
She was not run till after the changes, partially | examine their machinery in order to change the 
balancing the torsional impulses, had been made. 


‘The sum of the resistance curve (k) given in Fig. 5’ 
[my Fig. 46, page 267 ante] ‘‘is of interest, as it shows no 
effect due to the individual propeller blades. Just because 
the four-bladed propeller of the Besoeki was only im- 








* There is an important question which may be appro- 


When docked, after being run at full power, allthe| * 
S I priately noted here, as it is somewhat closely related to | mersed to the top of the boss, one would have expected a 


blades were perfectly free from this action except 
oue on the starboard propeller (that driven by the 


| the subject of this section. particularly irregular resistance on account of the chang- 
Both Dr. Bauer and Frahm, after examining their|ing immersion and emersion of the blades, and hence 


after engine), in which just a trace of it was visible. | curves of turning velocity, made with so much care and four bulges in the curve. The absence of these shows 
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It is scarcely practicable, therefore, after 
But careful attention should be 
A slight increase 


do this. 
the ship is built. 
paid to this in all new designs. 
that the total resistance of all four blades can be repre- 
sented as a simple function of the turning speeds, even 
when individual blades get subjected alternately to great 
alterationg of load, caused by local circumstances.” 

‘This, moreover, is corroborated by the conclusions 
which Dr. Bauer, of Stettin, at the time drew from his 
experiments.” 

Not even the semi-immersion of the Besoeki’s propeller 
was sufficient to produce a sensible effect. 

After this clear deduction what are we to think of the 
fanciful explanations Schlick brought forward in his 1901 
paper, when trying to account for the vibrations of the 
Deutschland without invoking the + unbalance of his 
engine. These explanations not only involve strong indi- 
vidual action, but he supposes that one blade of each pro- 
peller experiences a greater resistance than the others. 
As I pointed out in my last year’s paper, he ‘‘ should have 
given careful measurements of pitch and surface, which 











Fic. 4, 


in diameter over the Register Society rules is all| dangerous, as the speed for synchronism has then 
that would be necessary. to be run through. In the case of the Hopkins’ 

Frahm hopes that in some cases a reduction of| after engine it was found impossible to do this 
shafting will be allowed from the Register Society | even where the critical speed was little over three- 
rules ; but surely in many cases this would be | quarters of full-speed. But the increase of dia- 
meter should be such as to keep the running speed 
well below the critical speed. Frahm recommends 
| cally. from 8 to 10 revolutions; but, of course, this can 
| made at any time the Deutschland was in dry dock. A/|only be meant for engines running at a moderate 
— poser grat! —— ped peor . ep to number of revolutions. The Hopkins’ forward engine 
| pearance of ‘the first - period vertical a vibention, givi ag | only ran steadily under 250 revolutions when her 
| another easy confirmation of his theory, which ascribes | critical speed was about 270. Indeed, the maximum 
| the vibration of the Deutschland entirely to what must be | amplitude of vibration occurs at slightly slower 
| considered very bad workmanship on the propeller. The | revolutions than the synchronising speed.* Hence 
| comfort of the ship would also thereby have been in-| 


creased.” ‘ ; 
Not only is there no vestige of attempted verification, 


would have enabled his claims to be investigated numeri- 
These measurements could very readily have been 











* This can be shown to be the case always when the 


but we are treated to a ‘‘theory” which involves the| action absorbing energy exerts a force varying as a 
miraculous coincidence of the same unusual blunder | positive power of the velocity ; in this case the resistance 
having been made on both propellers of the Deutschland. | to the propeller is proportional, as Frahm shows, approxi- 
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it is all the more necessary to keep well under the 
critical speed. 

The cure to be adopted, where possible, is 
undoubtedly the more or less perfect elimination 
of the troublesome periodic impulse. We have 
studied this fully in the last section, and have seen 
that in many cases, both inertia and steam-turn- 
ing moments of special period may be eliminated 
partially or completely by proper changes of 
the reciprocating masses and of the distribution 
of steam. But in some cases this is impossible ; 
as, for instance, in dealing with the third-period 
inertia torque in a three-crank engine. Third and 
fourth-period steam torque, on the other hand, 
can no doubt be largely influenced by changes in 
the cut-off of the several cylinders ; but this would 
have to be done by careful and intelligent trial, as 
the values of 8, and f, are so largely fortuitous. 
All that we can hope in most cases is to mitigate 
the disturbing cause; and therefore we must be 
oy to have the action present to some degree. 

hile it is well to try to keep clear of synchronism, 
this cannot always be done sufficiently to reduce 
the vibration to near zero. For instance, if the 
natural period of the shaft, engines, and propeller, 
give 240 vibrations per minute, third period syn- 
chronises at 80, and fourth period at 60 revolutions. 
Thus at best, between these speeds we can only 
get away 10 revolutions from perfect synchronism, 
and an engine cannot be tied down exactly to one 
speed. 

The full discovery of this action does not mean 
large increase in our factors of safety. It is just 
such undiscovered actions which have caused 
factors of safety, calculated from less perfect 
knowledge of the actions involved, to rise so high 
as 8, or 10, or even greater values for live loads, 
while Wohler found about 3 all that was abso- 
lutely necessary for intermittent stresses, even 
when the stresses were fully reversed each time. 
These actions have been ever present, and experi- 
ence has determined our practice. Their discovery 
makes our practice more intelligent, and the more 
complete and true our estimates, the smaller may 
be the factor of safety. 


ADVANTAGE OF A ProPpERLY-BALANCED ENGINE. 

Now, it may be asked, is there any advantage 
here in having a balanced engine? Clearly so, for 
the balance does not hold only for a uniform rota- 
tion of shaft. Hence a properly-balanced engine 
with a torsionally vibrating shaft will not commu- 
nicate transverse vibration to the ship, while an 
unbalanced one will have its effect on the ship 
greatly aggravated by torsional vibrations. There 
was no comparison between the very slight trans- 
verse vibrations of the Hull, tried after the tor- 
sional effects had been mitigated, and those on her 
sister ship, the Hopkins, which were excessive. 
Further, the transverse vibration will have a strong 
reflex influence on the torsional vibration, as it 
aggravates these inertia forces which produce the 
exciting couple. Thus, looked at from both sides, 
a balanced engine is most desirable. 

As torsional vibration will never be of first, but 
usually of second, third, and fourth periods, only 
an engine balanced completely for these higher 
— can, in this case, be considered to be 
yvalanced at all. The vibration of the Hopkins 
showed a first-period vibration which was barely 
perceptible, and that only at the stern. Second 
and higher periods made up nearly the whole 
effect. 

INSTRUMENT FOR DeTEectING VIBRATION, 

Not satisfied with his great service in investi- 
gating this difficult subject, Frahm has devised a 
machine which will make the unsteady running of 
the shaft visible to the eye. ‘‘It is based on the 
relative movement of a small, light pulley driven 
by the shaft, and a flywheel spinning at the same 
average speed. These relstive movements are 
made to trace a curve on a sheet of paper by means 
of a suitable mechanism’ (Frahm, Translation, 
page 743). 

CONCLUSION. 

I have now at great length stated my views on 
this wide and most important subject. I believe 
every impartial engineer, who has carefully studied 





mately to the fourth power. Slight reduction under the 


critical speed leaves the epochs of the exciting forces and 
the vibratory response in practically as favourable relation 
for transferring energy as at the critical speed ; but the 
absorbing forces have weakened on account of the diminu- 
tion of speed. 





the subject, will admit that I have fully justified 
the position that I have held for years without 
faltering —namely, the non-acceptance of the 
Yarrow-Schlick-Tweedy, and the endorsement of 
the Macalpine system. 

Schlick, it appears to me, did not fully understand 
the problem, and took a very restricted view, which 
shut out much that was of essential importance. 
When the importance of short-period vibrations 
became evident, instead of acknowledging the 
imperfection of his proposals, he tried at one time 
to show that they could be adjusted to cover 
sufficiently second-period balance ; at another, to 
blame residual effects on the propeller; at an- 
other, to invoke torsional vibration of the ship ; 
and (most remarkable of all) at still another, to 
say that for each period it only required the proper 
placing of the enginé in relation to a node, without 
telling us how an engine was to be placed in a 
ship in more than one position ! 

n the other hand, Macalpine—who first pointed 
out the importance and origin of these short-period 
vibrations and gave verification of his theory—has, 
I consider, developed the only two really practicable 
(because sufficiently simple and mechanical) systems 
of marine-engine balancing. As I stated last year, 
it is my belief that his engine is the best solution of 
the problem of engine balancing to prevent hull 
vibration that has thus far appeared. He considers 
fully the dynamical problem, and gives a complete 
solution ; making no unwarrantable, even if- ap- 
proximate, assumptions. 


(To be continued.) 








AMERICAN METHODS FOR ENGLISH 
WORKMEN. . 


(From our New York CoRRESPONDENT.) 


Tue twentieth century is said to be an epoch- 
making cycle, and, indeed, when one recounts the 
still fresh achievements of Stephenson, Watt, 
Edison, Tesla, and Marconi, the tremendous strides 
of science seem out of keeping with the whole 
history of the world. Certainly it is true that men 
of a hundred years ago would have been amazed 
at the thought of what to-day are looked upon as 
events of but passing interest. 

A very interesting example of the methods of 
modern progress is to be found in the education of 
the masses by correspondence, a method conceived 
and put in operation by the correspondence schools 
of America. That this method has been successful 
is beyond doubt, when one stops to consider the 
great correspondence schools which have grown up 
there within the past few years, especially those 
teaching technical subjects by mail. 

It is unnecessary to comment upon the vast 
strides made in the industrial arts by America, 
American methods are creating a revolution in 
industries, and the ambition grows to wrest 
from Europe the trade supremacy of the world. 
The far-reaching economic effects of this industrial 
revolution have aroused and alarmed the deepest 
thinkers of Europe, spurring them on to study 
American methods as a defensive measure against 
further American encroachment. Skill and intelli- 
gence in the mechanical arts, therefore, are in 
constantly increasing demand, as a_ protection 
against further loss of trade. 

While, during the past twenty-five years, great 
progress has been made in mechanical engineering 
and the education of mechanical engineers, yet it 
is evident to the managers of our mechanical 
establishments that there is a lack of competent 
mechanics, below the grade of the mechanical 
engineer, to accept the increasing demands and 
responsibility of work, and properly carry it out. 

he standard of the work of the machinist has 
rapidly moved forward in refinement and com- | 
plications. He is called upon to read and under- | 
stand intricate drawings, and, quickly and with cer- | 
tainty, to make very exact measurements and com- | 
putations in the shop. He must deal with tem- | 
pered steel for almost numberless uses and for the 


severest requirements. Hardened steel parts must | 


be fitted with a precision never thought of 25 
years ago. This practice of machine construction 
will increase to an indefinite extent in the future, 
necessarily making many changes in methods ; as, 
for example, the substitution of grinding for filing, 
&c. This introduces the modern machinist to a 
field of almost unlimited possibility, requiring most 
exact knowledge of new and constantly-changing 
methods ; the experience of all employers testifies 


to the difficulty, if not the impossibility, of securing 
the requisite knowledge and skill in the machinist 
of to-day. 

If the position of machinist is a hard one to fill, 
what is to be said of the foreman? At a recent 
meeting of managers, it was stated that two hundred 
young men suitable for foremen for foundries could 
be placed at once. Nothing is more difficult than 
to find men capable of filling such positions. In- 
deed, the opinion has been expressed that the 
most difficult position, when a machine business is 
to be organised, is that of shop foreman. The 
posts of president, treasurer, mechanical engineer, 
salesmen, &c., need not wait a day for competent 
applicants ; but the man who is fitted to master the 
practical details of a machine-shop successfully is 
very scarce, and there is no scientific or profes- 
sional man whose services are in surer demand 
than his. 

Is it not wise and economical shop management 
which has given England the leading position in the 
machine markets at home and abroad? This faculty 
is what we expect a good foreman to possess. The 
ability to produce a very fine and exact piece of 
work in the machine-shop, regardless of time or 
method, will not insure success ; but, on the other 
hand, will be most apt to induce failure. It is the 
shop which can build the best machinery at a less 
cost than others which is sure to take the lead; and 
to attain this high standard must depend upon 
no man more than the shop foreman. He must 
ascertain all possible legitimate ways and means 
for reducing shop costs, stopping leaks and losses 
without reducing the manliness of the men, and the 
standard of the work. How many men of this kind 
do we get? And what opportunity is there to-day 
to qualify for such positions ? 

It has not been many years since correspondence 
instruction was a phase of educational work which 
was deemed an impossibility. To-day it is not 
only an established reality, but is looked upon as a 
very necessary factor in the uplifting of a great 
many men who are, by force of circumstances, 
without the means of gaining an education. 

When the system of teaching technical subjects 
by mail was first taken up in America it was 
looked upon as a foolhardy experiment, and the 
system was long in gaining the confidence of the 
public. That any doubt of its worth has long 
since vanished is evident by the excellent work 
which has been accomplished in this manner. — It 
has been said, with a certain amount of truth, that 
while the correspondence school does not take the 
place of resident school instruction, it does give 
the student in many ways a certain training which 
the resident school student fails to receive ; among 
the most important of which is a necessity for 
close application and concentration on the subject 
in hand, and a certain diligence which must neces- 
sarily mark the work of such students. 

There has recently been a movement to bring 
into closer touch the resident, with the correspond- 
ence, schools. This has been very practically 
accomplished in the United States within the last 
year, by a combination of the faculty of the 
Chicago Armour Institute of Technology, and the 
management of the American School of Corres- 
pondence, a large school of Boston, in the 
work of bringing a high grade of’ technical 
instruction within the reach of the people. This 
is truly education for wage-earners in the real 
sense. It is not the intention of the American 
School of Correspondence to suggest that the 
work done in this manner will take the place of 
resident instruction. It is more to give workers 
in all walks of life a chance to make up for wasted 
time or lack of opportunity. It is the intention 
to employ every resource in enlarging the influence 
of this institution for the benefit of the labouring 
man who aspires to greater knowledge. 

Another significant fact in this departure is that 
the enterprise is an educational, rather than a com- 
mercial, one, and there is no doubt that it is the 
beginning of a great movement which will be of 
| service to the masses of working people. 
| All classes of men are taking advantage of this 
|method of study, from the least educated to those 
‘of the highest training. As an evidence of the 
| high esteem in which the school is held by educated 
|men, it may be mentioned that among the students 
are graduates from such leading American tech- 
nical schools as the Massachusetts Institute of 
Technology, Worcester Polytechnic Institute, Uni- 
versity of Wisconsin, Cornell University, University 
of Virginia, &. The members of the Advisory 
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Board are well-known authorities on steam and | 
electricity, and are frequent contributors to the 
engineering journals. 

A large number of young men in Great Britain 
are taking, or have taken, courses in the American 
school ; while in every country on the Continent, 
in Asia, and Africa, in Australia, and Oceania, are to 
be found young men availing themselves of this 
opportunity to secure an education. Men of all) 
ages have taken this way of acquiring a technical 
knowledge without leaving home. 

In establishing the Armour Institute of Techno- 
logy, its philanthropic founder, Mr. Philip D. 
Armour, conceived the broad-minded hope of 
reaching every needy and ambitious man who 
might be deprived ordinarily of obtaining a tech- 
nical education. This intention has been brought 
to full promise in this most recent departure of the 
management of the Institute; and the heads of | 





both schools feel they are pioneers in one of the} 
greatest educational efforts along technical lines | 
which has been conceived during the last century. | 








VICKERS’ ARMOUR-PLATE TRIALS. | 

By the courtesy of Admiral Simpson, the Chief of | 
the Chilian Naval Commission in this country, we | 
are enabled to reproduce on page 339 photographs of | 
one of the trial plates of the main armour of the | 
hattleship Libertad, now being completed by Messrs. | 
Vickers Sons and Maxim to the order of the Chilian 
Government. This plate, which was made at Messrs. | 
Vickers Sons and Maxim’s works at Sheffield, measured | 
8 ft. by 6 ft., and has a thickness of 63 in. full. It is | 
made by the Vickers-Krupp cemented process, and 
was tested at the Eskmeal i, on the Cumberland 
coast, first on September 16 of last year, and again on 
January 16 of this year, the desire being to ascertain 
whether lapse of time had developed any further 
effect upon the first attack. There were present at 
the trials Admiral Simpson ; Captains Stuve Nef and 
Schilder, of the Chilian Navy ; Mr. Maurice, of Sir 
Edward Reed’s staff; Lieutenant Dawson, R.N., 
Ordnance Director of the Vickers Company; Mr. 
Samuda-Benthal, of the Sheffield Works, and other 
officials. 

The first shot fired at the plate was at the right top | 
corner, and was from a6-in. gun with a charge of | 
14.251b. of cordite, the striking velocity being 2110 | 
foot-seconds and the energy 3087 foot-tons. As is | 
shown by Fig. 1, the only effect on the plate was a 





| energy over 3000 foot-tons. 


was only 4 in more than the shot itself, and there was 


| absolutely no crack in the plate. The extent of flaking 


from this shot is rather smaller than in the case of the 
second shot. A piece of the plate, moreover, was 
driven through the backing and the skin-plate beyond 
the backing of the armour-plate, and was picked up 
38 ft. in the rear. The shot was completely broken 
up; the pieces are shown in the foreground of the 
engraving (Fig. 2). 

As we have already said, it was decided to delay 
the firing of the next three shots for four months. 
The fourth shot, which was the first fired on January 
16, was aimed near the top left-hand corner, as shown 
in Fig. 3. It should, perhaps, be explained here that 
the three original shots had, through lapse of time, 
- slightly rusted over, which accounts for their 

lack appearance in the engravings (Figs. 3 and 4). 
The fourth shot was again from the 6-in. gun, and was 
of the so-called ‘‘armour-piercing” t. Here the 
velocity was 2104 ft. per second, and the strikin 
The plate still s 
well up against the attack, the extent of penetration 
being only 1? in., but there was, as shown in the en- 
graving, very considerable flaking, due probaby to the 
close proximity immediately below of the second 
round. 

The fifth shot, from the same gun and at the same 
energy, was fired at the right centre, and here again 
the shot was completely broken up, the fragments being 
exhibited in the foreground of our engraving (Fig. 3.) 

After this severe trial, it was decided to attack 
the plate with the 7.5-in. gun, firing an armour- 
piercing shell fitted with a Johnson cap as made 
by the Vickers Company. Such an attack upon a 
plat 


e of 7 in., following on five shots, was a severe’ 


punishment. The plate, as seen in the engraving 


| (Fig. 4), shows not a single crack, which is proof of 


the satisfactory manufacture; but at the same time 
if was made obvious that Krupp armour, even of the 
very. best quality, cannot withstand an attack from a 
ca shell. The 7.5-in. gun, with a charge of 
33.2 Ib. of cordite, developed a velocity of 2107 ft. 


| per second, which is not so high as is possible with 


this weapon using a greater charge, or nitro-cellulose 
powder. The energy developed was 6301 foot- 
tons. Even at this comparatively low energy, the 
capped shot went through the armour-plate, the 
barking, and the skin-plate beyond. Daylight, as 


|shown in the photograph, appeared through the 


hole in this case, as well as in that of the hole 
immediately below it, which had been made by the 
capped shot from the 6-in. gun; again the diameter 


‘of the hole was only a little more than that of the 


RESULTS OF TRIALS OF 63-IN. VickERS-KRupP ARMOUR-PLATE FOR CHILIAN BaTriLEsHiP ‘‘ LIBERTAD.” 
































the plate, it may be noted that the proportion of 
energy developed in the attack to the total weight of 

late works out at 3730 foot-tons per ton of plate. 
These results more than met the requirements of the 
Chilian Navy, which did not anticipate the using of 


capped shot. 


BOGIE THIRD-CLASS CARRIAGES . FOR 
THE SOUTH-EASTERN AND CHATHAM 
RAILWAY. 

WE complete this week our illustrations of some new’ 

third-class rolling stock recently built for the South- 

Eastern and Chatham Railways by the Metropolitan 

Amalgamated Railway Carriage and Wagon Com- 

pany. to the designs of Mr. Taney 8S. Wainwright, 

A.M.1.C.E., Locomotive Engineer. Our previous 

illustrations appeared in the two-page engraving pub- 

lished with our issue of February 20, while this week 
we give another two-page engraving, with other views 

on page 342, 

The carriages under notice are 45 ft. long over 
bodies, and 8 ft. 0? in. wide over side mouldings ; 
the height from rail to top of roof of passenger 
and luggage compartments is 11 ft. 9 in., and to 
the top of guard’s compartment 12 ft. 9 in. The 
height of passenger compartments from floor to 
roof inside is 7 ft. 5 in. The body is divided into 
three eon. «4 compartments, 5 ft. 74 in. long, one 
large luggage compartment, with two pairs of fold- 
ing doors at each side, and an end compartment for 
the guard. The framing of the body is of teak, and 
the panels and facias of Honduras mahogany. The 
doors of the passenger compartments are 2 ft. 1 in. 
wide, and are fitted with window-balances and draught- 
excluders. Each passenger compartment is fitted with 
two 3-in. ‘‘ torpedo” ventilators, and four 4-in. ‘‘torpedo” 
ventilators are fixed on the roof of the luggage com- 
partment. Ventilation is also provided in the luggage 
compartment by means of louvre frames fixed in the 
side doors, the louvres being covered with perforated 
zinc, with an inner covering of copper gauze. 

The passenger compartments are fitted with parcel 
racks over the seats, and all windows are furnished 
with balanced spring blinds. The seats are woven-wire 
seats, and have a thick layer of sheet-felt interposed 
between the metalwork and the outer covering; the 
upholstering is in black and green railway velvet, 
and the floors are covered with * Suberium.” The 
carriages are lighted by J. Stone and Co.’s patent 
system of electric lighting, with double batte 
arrangement, which has been adopted on this rail- 
way for some time past. A duplex fitting, with 
two 8 candle-power lamps, is fitted in each pas- 
senger compartment, two single lamps in the luggage 
compartment, and two tail lamps in the ‘guard’s 





First, Second, and Third Round Fired on September 16, 1902 ; Fourth, Fifth, and Sixth Fired on January 16, 1903. compartment. The wiring is arranged so that one 
"ae cle FARSESig RE RE ET Veh on 7 aoa <4 HA: bs CRO ae a onl - aon in each —— —_ Seago 
| Weight sis uty urin ayli service, an e full light a 
Round.| and Nature “Shae velocity | Teese — REMARKS. night ¢ the tae in the luggage and guard’s i atlas 
____|-_ Onn. ee Se Al a i ‘hy Eee eee _________ | ments are fitted with independent switches, and are 
ft.-sec, | ft.-tons S| controlled by the guards. The guard’s compartment 
1 1425 1b. cor- | 6-in. A.P. shot, Els- 2110 3087 13 |Shot broke up completely, No cracks. Flaking has a raised observatory roof, peck pemceentirwn, aim with 
dite = wick, 100 Ib. measured 22 in. H by 19 in. V. the luggage compartment is provided by means of a 
2 Ditto afin AP.shot, | sic | 149 14 Shot broke up, completely. No cracks, Flaking aay eye. gr va srssgaigens 9 ee eit: 
3 | 14.9875 Ib. cor-| 6-in. A.P. shot, 2116 3323 | Through (This capped shot was fired with a pec an | frame is built up — of steel and partly of wood. 
dite 20 Vickers, fitted with equal velocity to Round 2. There was complete | The sole-bars are of angle steel 9 in. by 34 in. by # in., 
17 Johnson cap ; 107 Ib. perforation of plate, backing, and skinplate. | and stiffened between the bolster bearers by a steel flitch 
— ef ais Gare See ts eek pry ae 7°; in. thick. The headstocks are of channel steel 11 in. 
piece of plate was punched through the backing | by 34 in. by 4in., filled in with hard wood. The bolster 
and skinplate, and picked up 38 ft. in rear. Dia-| hearers are formed each of two steel channels 10 in. by 
ple oie. TE by is ie. v. (Bee Fig. “— 2 in. by 3}in. by 4 in., framed to take the bogie centre 
4 | 14.2187 Ib. cor- 6-in. A.P shot, Elswick,| 2104 3073 1} Shot broke up completely. Nocracks. bearing, and riveted at their ends to the steel sole-bars. 
dite 22 | 100,125 Ib. | The intermediate cross-bearers, longitudinals, and dia- 
ee. ee : gonals are of white Quebec oak. The buffing and 
5 Ditto /6in, a sees. 2104 £073 1} Shot broke up completely. Nocracks, (See Fig.3.)| draw springs are of india-rubber, A. G. Spencer’s 
6 | $3.25 Ib. cor- 75 in. A.P. shell, fitted] 2107 6301 | Through ‘Shell broke up. Point and base plug found 20 ft. in | Patent cylinders, and the body is cushioned on the 
dite 30 | with Johnson cap, | rear. All pieces passed through plate. No cracks. | underframe by india-rubber body cushions. 
| 30 | 204.6875 Ib. | | (Bee Fig. 4.) The bogie trucks, which are illustrated on page 
{ | | 





Nore. —The temperature of the charge was 80 deg. Fahr. in all cases. On September 16, 1902, the thermometric readings were 


57 deg. Fahr. by dry bulb and 51 deg. by wet bulb, the barometer showing a pressure of 29.6 in. 


On January 16, 1903, the dry 


bulb recorded 82 deg. Fahr., and the wet bulb 30 deg. Fahr., while the barometric pressure was 30.17 in. 


flaking, and a penetration which did not exceed at 
any point 1{ in. 

The second shot, also of the so-called ‘‘ armour- 
piercing” type, was at slightly increased energy, but 
here again the shot was completely broken up, and the 
ro are shown in front of the plate in our engraving 
(Fig. 1). 

For the third round it was decided to use the 6-in. 
shot fitted with the Johnson cap, as manufac- 
tured at the Barrow Works of the Vickers Company, 
the weight of the cap being about 7 1b. The striking 
velocity was about the same as in the two previous 
shots, with slightly increased energy, due, no doubt, 
to weight. This shot was directed to the centre 
of the plate, and, as shown in our engraving, the 
projectile went through the plate and the backing 


behind. There can be no doubt as to the enormous 
power of propulsion maintained by the shot after 
impact ; the 





iameter of the hole made in the plate 





shell. Although the shell in this case was broken into 
pieces, the fragments passed through the plate, the 
point and base-plug being found 20 ft. to the rear, and, 
as shown in the foreground of the engraving (Fig. 4), 
the base-plug was not deformed to any extent. 

It is therefore evident that even with this striking 
energy of 6300 foot-tons it would be possible for an 
explosive shell to find its way through 7-in. armour 
into the interior of the ship, and there do very 
serious damage. The 7.5-in. gun has on other official 
tests developed a muzzle velocity of 2920 ft. per 
second, and an energy of 11,860 foot-tons—almost 
double that on the occasion of the attack against this 
7-in. armour—so_ that, with —. propellin 
powder, it is possible to conceive that the degree o 
penetration on this occasion could be attained at very 
considerable ranges. In any case the trial establishes 
the efficiency of the Johnson cap against the very 
best armour, As an indication of the quality of 


342, are of Fox’s pressed steel frame plates, with 
8-ft. wheel-base; the bolsters are furnished with 
Timmis’s springs—three springs to a set at each bear- 
ing. The truck springs are laminated, 5-ft. span, and 
are furnished with india-rubber auxiliary springs 
at their ends. The axle-boxes are furnished with 
bronze bearings, the journals measuring 9 in. by 4 in. 

The carriages are fitted with the automatic vacuum 
continuous brake, and mger communication appa- 
ratus is fitted in connection with the brake apparatus, 
each passenger compartment being fitted with two pull- 
boxes to operate the alarm. The carriages are painted 
the standard shade of “ lake,” of the S.E. and C.R., 
and are picked out and fine-lined in gold colour. 








THE BILSTON BOILER EXPLOSION. 

A FATAL and destructive boiler explosion occurred on 
Tuesday, January 20, at the Bradley Bridge Iron 
Works, belonging to Messrs. Tupper and Co., Li- 
mited, Bradley, near Bilston. At about half-past six 
o’clock in the evening, when the men were getting ready 
for nightwork, a Cornish boiler exploded with great 
violence, part of it shooting upwards through the roof of 








the building, and falling a few yards away. The furnace 
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tube was torn from the shell and blown into a neighbour- 
ing thoroughfare ; the works were wrecked, an adjoining 
chimney-stack was demolished, two men were killed out- 
right, two died soon after being removed to the hos- 
pital, and eleven others suffered injury of a more or less 
severe nature. We give on page 343 four views showing 
the results of this explosion. Of these, Figs. 1, 2, and 4 
are from photographs taken by Messrs. Osborne and 
Chambers, of High-street, Bilston, while Fig. 3 is from a 

hotograph by Mr. F. G. Bradford, Nine Elms-lane, 
Welvechimapten. These views give an excellent idea of 
the t destruction to property caused by the explosion, 
while Figs. 3 and 4 also show the condition of the boiler 
flue after its failure. ‘ 

A formal investigation will be conducted by the Board 
of Trade, but in the meantime we may give the following 

rticulars. It is worthy of note that the boiler had only 
Just been purchased second-hand, and the day of the ex- 
plosion was the first time of starting work under its new 
ownership. 

The preliminary inquest on two of the deceased was held 
at the Wolverhampton Town Hall on Thursday, January 
22, when evidence as to identification was taken, and the 
inquiry adjourned to Thursday, January 29. On this 
latter date, after some evidence as to the occurrence of 
the explosion, Mr. E. C. Lewis, managing director of the 
firm of Messrs. Tupper and Co., Limited, stated that in 
November last they required an additional boiler, and 
hearing that Mr. S. W. Ward, of Sheffield, had one for sale, 
they communicated with him, and received a reply tothe 
effect that he had a very second-hand boiler for dis- 

sal. It was stated that the boiler was of the single-flue or 

ornish class, 28 ft. long, 6 ft. in diameter, and would bear 
a working pressure of 601b. on the square inch. The price 
delivered for cash was 57/., Mr. Ward adding that it was 
a decided bargain at that price. After correspondence, 
a report was received of an inspection of the boiler which 
had been made by a boiler insurance company of Man- 
chester, which described the boiler as having been made 
by Messrs. Hawkesley, Wild, and Co., of Sheffield. Ex- 
ternally, the report stated, there were no material defects 
seen ; internally the plates were generally slightly pitted, 
and on the flue tube the corrosion was about yy in. to 4 in. 
deep. The report went on to say that there was scale about 
3 in. in thickness on the plates, and a heavy soft deposit 
on thesides and bottom, which interfered with a complete 
examination, but the inspector did not assume that the 
corrosion was more extensive than he had ascertained. 
Based upon this report, the insurance company said they 
would be willing to insure the boiler to a pressure of 601b. 
per square inch for any sum the firm might wish to place 
upon it up to 2000/. They considered it desirable that 
second-hand boilers should be tested by water pressure 
before being set to work afresh. Witness, after the receipt 
of this report, arranged that the Scottish Insurance Com- 
pany, who had the insurance of the other boilers at the 
Sadi should examine this one, and they did so. 
Two inspections were made, the report in each case, 
Mr. Lewis added, being headed ‘Thorough inspec- 
tion.” In the first it was stated that the boiler 
was lying on the ground, and fully 3 ft. of the 
shell was inaccesssible for examination. Where seen 
externally, the shell plates were —— wasted, and 
internally the plates were covered with scale, from 3 in. 
to 1 in. thick in omg and, in addition, there was a 
quantity of loose damp deposit. Very poor preparation 
had been made, and a suitable inspection was impossible ; 
the scale being very hard, sufficient of it could not be 
removed to enable the inspector to form a general idea of 
the condition of the boiler. As far as he could determine, 
the shell plates below the water-line, and the plates of 
the flue tube, were generally reduced yy in. to yy in. 
deep. The plates over the fire were covered with deposit, 
but, as far as could be seen, the tube was in fair order. 
“Tt is not ible,” the report went on to say, ‘‘to 
advise you whether or not the boiler is one you would be 
justified in buying.” The firm were strongly advised to 
request Mr. Ward to have the plates thoroughly cleaned 
internally, and the boiler made accessible for examination 
in every part. Provided the boiler was in as good a condi- 
tion as it appeared to the inspector to be from the limited 
examination he had made, the insurance company added 
they would be prepared to accept it for insurance at a 
maximum working pressure of 70 Ib. 

Mr. Lewis proceeded to say that his firm applied to 
Mr. Ward, but he declined to have any further — 
done, saying he could not afford it at the price quoted. 
Witness’s firm therefore wired for the boiler to be de- 
livered at their works immediately. On arrival it was 
again examined by the Scottish Insurance Company, and 
witness produced the second report, dated January 15, 
1903. It stated that the boiler had been fairly well 
cleaned, but there was still a little loose dirt lying along 
the shell bottom. There were several apn along the 
top side of the tube, but as far as could be seen there were 
no defects. The boiler should be properly cleaned and 
again examined when the fittings were connected, so that 
the company could issue the certificate as required by the 
Factory and Workshop Act, for a pressure jof 60 1b. per 
square inch. The boiler, witness said, was ote tood in 
consequence of the contents of this report. After the 
examination by the inspector on December 31 he was told 
by James Hi the head engineer, that the boiler was 
all right, Higgs having unders this from the in- 
spector. Witness told Higgs to deal with any sugges- 
tions in the report, and to push on and get the boiler into 
yosition. He could not say what fittings were used, but 

e had since learnt that there was no pressure-gauge on 
the boiler when it s work, : eta 

In reply to the coroner, witness said that it did not 
strike ie that the water test advised’ by the Vulcan 


Company was necessary, because they had had the boiler 
by their own company—the Scottish Insurance 


examin 





Company. He thought the boiler must be a good one 
after they had team it. 

The coroner drew the attention of the witness to the 
fact that the Scottish Company, in their second report, 
advised that the boiler should be properly cleaned and 
—_— examined when the fittings were connected, and 
that they would then issue a certificate that the boiler 
would be safe for a working pressure of 60 lb. 

In reply, witness said that to his mind the report was 
what they called a “‘clean” report, otherwise the com- 
pany would have wanted certain alterations made. There 
was no suggestion in the report of any defect in the 
boiler, and it was unders that their head engineer 
near attend to any recommendation that suggested 
itself. 

In reply to Mr. Redgrave, His Majesty’s Superinten- 
dent Inspector of Factories, witness stated that Higgs 
was responsible for the management and working of all 
the boilers, and had ay ag control. Had the report of 
the last examination not been satisfactory the boiler would 
not have been purchased, though instructions were given 
for it to be fixed up before the report had actually arrived. 

By Mr. Tildesley Boe grmag:mwne the relatives of the 
deceased) :—He rega: the insurance company’s reports 
as good. He agreed that the boiler ought not to have 
been worked until a certificate had been obtained to 
comply with the provisions of the Factory Act. . 

In reply to Mr. Beale, solicitor to the Scottish Boiler 
Insurance and Engine Inspection Company, Limited, 
witness said he certainly considered that the company 
passed the boiler for 60 1b. pressure. 

Replying to Mr. Shakespeare (representing Messrs. 
hae wage and Co., Limited), witness said he was not a 
boiler expert. Mr. Higgs, for the last 15 or 20 years, had 
had sole control of the boilers and engines, and was 
virtually the — of the works without refer- 
ence to witness. ey paid him a large salary, 300/. 
a year, to take the responsibility and to protect wit- 
ness, because he personally had no knowledge of boilers 
and machinery. Mr. Higgs was a capable and careful 
man. All the boilers at the works were insured with 
the Scottish Company, so as to make doubly sure that 
all was right. He always found the certificates or reports 
of such inspections to contain some very guarded lan- 
guage—a sort of back-out clause—but when one of the 
reports stated that the company were prepared to insure 
the boiler up to 2000/., he thought he was justified in 
believing it was a good one. hey never worked at 
more than 45 1b. pressure, and as the boiler was 
at 60 lb. he had no doubt as to its safety. He had had 
the boiler examined twice by the Scottish Company, and 
the report being headed “thorough examination,” he 
took it that the boiler had been examined thoroughly. 
Mr. Higgs had power to obtain pressure-gauges and all 
necessary fittings without consulting witness, unless it 
was a special order. 

In reply to Mr. Redgrave, witness said he supposed it 
was the wy 4 
visions of the Factory and Workshop Act were carried 
out. Abstracts of that Act were posted about the works, 
but he had not read them. 

By the jury : Witness thought 57/. 103. was a low price 
to pay for a second-hand boiler, but he thought it was due 
to the fact that his firm had done a lot of business with 
Mr. Ward. His firm held that after the receipt of the 
last report the boiler was insured. 

The coroner remarked that on this point there was a 
difference of opinion, the Insurance Company saying that 
the boiler was not insured. 

In reply, Mr. Shakespeare said his clients were covered 
in that matter of insurance by the Scottish Company. A 
letter from that company, dated December 6, acknow- 
ledged the receipt of a cheque for 16/. 10s. to cover insur- 
ance of boilers at the works. ‘‘In the meantime,” con- 
cluded the letter, ‘‘we have pleasure in keeping you 
fully covered, which please note and oblige.” 

At this point the coroner told the jury he proposed to 
call a Board of Trade expert to give evidence as to the 
state of the boiler, and to answer questions of a technical 
character. The inquiry would be adjourned to Feb- 
ruary 19. 

At this adjourned inquiry, among the witnesses 
examined was Mr. Higgs, chief engineer at the works, 
who gave evidence as to the inspection of the boiler made 
by the Scottish Insurance Company. The inspector, he 
said, told him the ae papel would not hesitate to pass 
the boiler. He received a report on the examination, but 
did not read it until after the explosion. He put it on 
a shelf in the kitchen, and ‘‘asked his wife to keep it in 
his sight till he could see it later in the day,” and then 
he forgot all about it. He started the boiler without a 
pressure gauge, but relied upon the safety valve. He 
estimated the working pressure at 44 lb., but believed it 
would be below that point at the time of the explosion. 
He did not know that the terms of the Factory Act re- 

uired a pressure gauge being applied. If he had read 
the Insurance Company’s report before the explosion, he 
would have had the boiler properly cleaned and all the 
fittings applied. He was not aware, however, that the 
report handed to him referred to the boiler in question, 
and he would not have worked the boiler if he had known 
how seriously it was corroded. In starting the boiler he 
relied on the statements made to him by the inspector 
after his examination. 

By Mr. Shakespeare :—He always relied, when starting 
boilers, solely upon the inspectors as to the pressure at 
which they should work. He had ful) power to order 
what was required, and Messrs. Tupper reposed con- 
fidence in him. He thought a safety valve was as reliable 
as & pressure gauge. 

The coroner pointed out that the explosion did not 
occur by reason of the absence of a pressure gauge. 

Witness, continuing, said he noticed considerable 


of the works managers to see that the pro-| 





pues by corrosion, and did not consider the tube should 
ave been for so high a pressure as 441b. The 
defects in the tube ought to have been discovered. 

Mr, Francis Hill, boiler inspector in the employ of the 
Scottish Boiler Insurance Company, gave particulars of 
his examination of the boiler on December 31. He told 
Mr. Higgs that apparently no repairs were required, but 
added that there was too much scale on the tube for him 
to make a aad examination. Mr. Higgs told him they 
wanted 60 lb. pressure on the boiler ; but witness did not 
say his company would pass it for that pressure, or that 
they would not hesitate todoso. He did not say any- 
thing to lead Mr. Higgs to suppose he was satisfied with 
the boiler, but tu the mgt 
_ By the coroner :—He could not make a proper examina- 
tion of the tube owing to the scale upon it. He did not 
warn Mr. Higgs against working the boiler. It was 
difficult to examine the tube owing to its ition ; but 
he sounded it with a hammer, and was inside the boiler 
more than half an hour. The defects, he thought, could 
not be detected under the circumstances. 

The coroner inquired of witness whether it was not his 
duty, if he could not properly examine a boiler, to say at 
once, ‘‘Iam not in a position to make a satisfactory 
examination ”? 

Witness, in reply, said he drew that inference in his 
report. He noted the scale, and then left the matter 
to the judgment of his superiors, who would thus see that 
an effective examination could not be made. 

_ By Mr. Shakespeare :—The term ‘‘ thorough ” examina- 
tion meant “internal and external.” He considered the 
boiler fit for work, but said further cleaning was neces- 
sary. The scale was 3 in. thick, and hard. Drilling 
would have shown the condition of the tube, but he had 
no suspicion it was so bad. The question as to the ac- 
ceptance of the boiler he left with the company. Per- 
sonally, he would not have accepted it without further 
cleaning and examination. 

By Mr. Beale :—It was against the rules for inspectors 
to make a as to pressures. He supplied the 
data to the Manchester office, and the chief engineer de- 
cided what pressure a boiler would stand. 

On Friday, February 27, the inquiry was again resumed 
before Mr. R. A. Willcock, the coroner, respecting the 
death of two of the victims of the explosion. 

Mr. James Higgs, chief engineer at the works, again 
recalled, said he had examined the boiler since the ex - 
plosion, and found one ring of the tube seriously corroded; 
other rings were corroded also, and he came to the con- 
clusion that the boiler was not fit to have been worked. 
A proper inspection would have disclosed the state of 
the tube. In his opinion, the sole cause of the explosion 
was the collapse of the furnace tube, which was very thin. 
The defective parts were covered with scale, and the 
corrosion would not be visible. If the tube had been ham- 
mered, the hammer would have gone through the plate. 

Mr. Hill, inspector to the Scottish Boiler Insurance 

ompany, recalled, said, in reply to the coroner, that he 
reported to the company that & had made a thorough 
inspection of the boiler, and he further stated that there 
was too much scale to allow of a proper examination. 
He did not insist on the tube being drilled, as there 
was not sufficient evidence of wasting. 

Mr. J. W. Smith, another inspector in the employ of 
the Scottish Insurance Company, said he had examined 
the boiler at Worksop when offered for sale, but on 
account of the scale he could not form a reliable opinion 
as to its conditions. 

Mr. E. G. Watson, engineer-surveyor to the Board of 
Trade, described the boiler and the effects produced by 
its explosion. The furnace tube collapsed, and the 
greater portion was blown out, taking with it several 
parts of the end of the shell. The greater part of the 
tube was blown some distance away, and the shell with 
the remaining rings attached was driven backwards, 
knocking down the chimney-stack in its progress. The 
maximum pressure that might have been exerted was 
59 1b. Nearly all the plates of the tube were serious!y 
corroded, some parts being only ;; in. and others 4 in. in 
thickness. The explosion was ie simply to the in- 
ability of the furnace tube to withstand the pressure at 
which the safety valves were set. A proper examination 
would have disclosed the fact that the tube was in a very 
defective condition. The tube should have been cleaned 
and then drilled ; it was practically worn out. 

Thecoroner, in summing up, said that if the mode of 
carrying out the work of inspection was to be as perfunc- 
tory as in the case under review, boiler inspection would 
become a farce. 

The jury returned a verdict of ‘‘ Accidental Death,” and 
considered that there was carelessness on the part of Mr. 
Hill in hisinspection of the boiler. A rider was added to 
the effect that in the opinion of the jury the present system 
of boiler inspection was very unsatisfactory, and that some 
ae should be taken to amend this state of affairs. 

ddressing Mr. Hill, the coroner referred to the negli- 
gence in the inspection made of the boiler. He thought 
the term ‘‘competent person” in the Factory Act, when 
referring to the oe of boilers, should be defined. 
In the present case Mr. Hill was primarily the cause of the 
= as (in the opinion of the coroner) he had pro- 
bably led Mr. Higgs to believe that the boiler was fit to 
be worked. With regard to Messrs. Tupper, the coroner 
remarked that if they bought second-hand boilers, they 
ought to ascertain that they were fit for work. Mr. Higgs 
should have had his attention called to the Factory Act 
as referring to boilers and their fittings, and to the report 
made on the inspection of the boiler. 

An inquest was held at Bradley respecting the death 
of the other two men killed by the explosion. Practically 
similar evidence was given, and the coroner in this case 
also referred to the generally unsatisfactory character of 
the inspections which had been made of the boiler. 
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YEAR-BOOKS AND DIRECTORIES. 

Laxton’s Builders’ Price-Book for 1903. —The new 
edition of ‘‘Laxton’s Builders’ Price-Book,” just pub- 
lished by Kelly’s Directories, Limited, is the eighty-sixth 
issue of this well-known work. The only signs of age 
in its get-up, however, are to be found in the absence of 
errors, and in its well-developed proportions, the volume 
now containing over 700 pages of ing matter, in which 
are given no less than 72,000 prices, dealing with every class 
of building work. An important section of the book is 
that devoted to electric lighting, in which are given the 
rules issued by the Sun office and by the London County 
Council. The | 
are the London Building Acts and Regulations given in 
full, but there are also reports of the more important 
cases decided by the London magistrates. 





Taschenbuch der Kriegsflotten IV. — 1903. 
By B. Weyer, Kapitinleutnant a.D. Munich: J. F. 
Lehmann. [Price 3 marks.]— This is a navy pocket- 
book of 320 pages, now in very general use in Germany, 
for reference purposes. It gives the list of ships of the 
various nations, their dimensions, armaments, protecting 
power, speeds, &c., with sketches and deck plans of the 
various types. Comparisons between the strength of the 
existing navies, and also between the present naval 
programmes of different Ministries of Marine, are dealt 
with at some length. The book contains also data con- 
cerning the various types of German, English, and French 
naval guns, and those by Krupp, Vickers, Armstrong, 
Schneider-Canet, Bethlehem, Skoda, and Bofors. Tables 
of special interest are those which give particulars con- 
cerning the various German shipbuilding firms, their 
capacity, and their output. 





The ‘‘Electrician” Electrical Trades Directory and 
Hand-Book for 1903. London: Printed and Published 
bo George Tucker, Salisbury-court, Fleet-street, E.C. 
[Price 10s. 6d.]—This .annual, corrected up to Februar 
10, is specially valuable for the tables, maps, &c., whic 
accompany it. These give maps of electric areas, means 
of locomotion in the Metropolitan area, &c., with tables 
of power, lighting, and traction systems, &c.; while in 
addition to the usual directory lists of manufacturers, &c., 
there is a great wealth of information on electrical sub- 
jects. Amongst the subjects of the new contributions to 
this, the 21st annual issue, are the following :—The New 
(1903) Wiring Rules of the Institution of Electrical Engi- 
neers; New German Electric Wiring Rules and Regula- 
tions; Spanish Government Regulationsaffecting Electrical 
Installations in Mines and Metallurgical Works; Safety 
Regulations in German Electricity Works; Railway 
Telegraphs and Electric Block Signalling ; Electric Light- 
ing on the Railways of the United ay or Water 
Power in Ireland ; Standards for Copper Specifications ; 
Electric Supply Mains Contracts ; Gngincoring Stan- 
dards Committee. 








FOOD SUPPLY IN TIME OF WAR. 
To THE EprToR OF ENGINEERING. 

Sm,—There is one point connected with the supply of 
food during war which, although not new, has m very 
little referred to during the recent discussion of the 
question. I refer to national insurance. 

The first effect of even signs of war would be to in- 
crease the premium on all marine policies which included 
war risks. The tendency would to bring about the 
transference of many of our vessels to a neutral flag, with 
the indirect result that those which remained under our 
flag, being much reduced in number, would run a greater 
rs. 
the number of our vessels carrying food should be as 
great as possible, so that the capture of a few would not 
seriously interfere with our supply. The individual ship- 
owner and merchant, however, who lose their ship and 
cargo, derive no direct benefit from the fact that while 
the enemy’s cruiser is engaged with their vessel, two or 
three others have time to slip by. The only gainers are 
the nation at large, and they ought to take therisk. The 
effect of war will unquestionably be to raise the price of 
food. This will affect every individual in the country, 
and the aim should: be to reduce the excessive price as 
much as possible, and to spread the loss as evenly as 
possible over the community. Supposing the Govern- 
ment were to issue policies covering war risk only at a 
premium of, say, 3 per cent. on cargoes. This would 
either result in a loss or it would not. If it did not, no 
harm would be done, as shippers need not insure unless 
they like. If it did, it soul show that the war risk was 
a real one, and that it should be borne by the nation. 

The annual, or monthly, rate of insurance on vessels 
would have to be fixed, not at a rate corresponding to 
3 per cent. for one voyage, but at such a rate as to take 
away, or, at all events, immensely to reduce, the induce- 
ment to transfer the vessels to neutral fiags. 

Under these conditions, the price of food stuffs would 
certainly be kept at a lower level than would otherwise 
be the case, and the hands of the Government would 
much strengthened. It would still be their duty'to do 
what they could for the protection of our own merchant 
vessels ; but if at any special juncture they saw fit to 
withdraw all their commerce protectors from a certain 
route, and swoop down on the enemy’s fleet, weakened as 
it would be by the absence of the commerce destroyers, 
no great harm would be done; and if the enemy, fearing 
such a manceuvre, were to retain their real fighting ships 
with their fleet, using only improvised cruisers as com- 
merce destroyers, they would be playing a game at which 
we could play equally well. 

. Many of the details are no doubt important. For 
instance, the business could not be well conducted by a 


section is also of interest, as not only | an 


of capture. It is manifestly to our advantage that | 








strictly Government department, but would be much 


better managed by a board selected from men connec 
with Lloyd’s, and accustomed to insurance business. Such 
a board would easily detect attempts at fraud of any de- 
scription ; and, what is of equal, if not greater, import- 
ance, would at once pay such claims as were manifestly 
genuine without insisting on the routine necessary when 
officials have to deal with a class of business which they 
do not thoroughly understand, and must therefore proceed 
in accordance with cast-iron rules. ; . 

Another point is the necessity of charging a premium. 
If the State ought really to assume the risk of capture, 
why charge anything? In the first place, the acceptance 
recording of the risks and the issue of policies will be 
carried out more regularly if a premium has to be see. 
and the Government will be saved the trouble and ex- 
pense of issuing innumerable policies to cover imaginary 
risks. In the second place, the smaller risks are probably 
better managed commercially than by the State, as it 1s 
only when affairs have assumed a serious phase, and the 
safety of the country is at stake, that national insurance 
is required. By naming a fairly high premium the office 
might be nominally kept open continuously, as no applica- 
tions would be made to it until a serious state of affairs 
existed. Whether 3 per cent. on cargoes is the proper 
amount to fix may be a —— for consideration. — 

That it will ever be possible to keep stores of grain in 
the country sufficient to feed the — during a 
lengthened war seems most unlikely. The time required 
to collect such stores is so. great that the system would 
have to be continuously worked. To subject the popula- 
tion to all this inconvenience and expense in order to 
provide against a possible but most improbable danger, 
seems as unreasonable as it would be to insist that all 
vessels should be continuously battened down, and all 
passengers kept below in all weathers, because a storm 
might arise which would render such a proceeding 
necessary. 

If, as seems almost certain, we should have in time of 
war to trust to importation of food, it behoves us to do 
all that is in our power to make that importation easy. 
The cost, even in the case of a lengthened war, would not 
be excessive unless we were getting the worst of it to an 
extent which none of us consider possible, and in an 
case the greater the loss the greater the proof that it 
should be borne by the nation at large. 

Tam, &c., 
G. J. M. 








DECIMAL SYSTEM. 
To THE EpiTor OF ENGINEERING. 

Srr,—In order to have a decimal English system we must 
surely give up either the foot or the inch. ‘To use decimals 
of an inch, and yet retain the foot, would be of no special 
advantage. My own feeling is that the foot is a vastly 
more important unit than the inch, and should therefore 
be retained. If any of your readers would like to have 

ractical experience in using tenths and hundredths of a 
foot, I shall be very happy to send a wooden foot-rule 
so divided (and into inches as well) to any one enclosing 
a penny stamp for postage. These rules were made many 
years ago to the order of Mr. Rohde, who has kindly 
furnished me with a considerable number. 

Yours, &c., 
A. J. ALLEN. 

London Institution, Finsbury Circus, E.C., March 9, 








GIFTS TO WORKMEN. 
To THE EDITOR OF ENGINEERING. 

S1r,—The report in your issue of February 13 of the 
presentation before the American Society of Mechanical 
ngineers of my paper entitled ‘Gift Propositions for 
Paying Workmen ” is not a correct one. 

Your New York representative says that my paper 
‘was in opposition to the bonus or piecework system.” 
The paper distinctly advocated the piecework system. 
The report says that my paper ‘‘ contained imaginary con- 
versations between the ‘boss’ and the workmen.” The 
paper.contained no conversation, real or imaginary. The 
remainder of the report seems to assume that my a 4 
was a trade union affair, or it has no relevancy. My 
words introducing the paper distinctly called attention to 
the fact that it had no sympathy with trade unions or 
what they stand for, and nothing in the paper would war- 
rant any assumption to the contrary. 


Very truly i. 
February 26, 1903. RANK RICHARDS. 








‘“* UP-TO-DATE FIRE APPLIANCES.” 
To THE EpitoR OF ENGINEERING. 
Srr,—‘‘Pro Bono Publico,” who writes in your last 
issue, is wholly wrong in his statement of facts, and the 
inferences he draws are consequently wrong also. He 
charges British fire-apparatus makers with being behind 
the times and with acting only when they are stirred up 
by foreign competition. So far from this being the case, 
the English makers are ahead, and not behind, foreign 


be | manufacturers. The United States has not even yet 


succeeded in constructing a motor steam fire engine 
sufficiently light in weight to be of practical 
value for ordinary daily service, whereas our motor fire 
engines are now running in India, Cape Colony, and 
Egypt, as well as in England. The “interchangeable 
coupling ” he mentions, which has been familiar to English 
brigades for many years, is not used at all in the United 
States, where the screw coupling holds the tield. Your 
correspondent says that we only tackled the 80-ft. ladder 
question after the rest of the world has had the telescopic 
ladder in hand for a number of years; but the fact is 
that we have been making them since March, 1885. We 
designed a wheeled chemical engine in the early eighties, 








and spent a great deal of money in pushing it, but found 
that English firemen would not adopt it. he first motor 
steam fire engine, ‘‘models” for which your correspon- 
dent states were ‘‘apparently completed last year,” was 
sent out of our factory on August 24, 1899, after a con- 
siderable period of preliminary experiments. 

‘**Pro Bono Publico” is equally inaccurate in saying 
that makers of fire apparatus in England have such in- 
fluence over the fire chiefs of this country as to be able 
to practically control the nation’s fireequipment. So far 
from this being the case, one of the great difficulties in 
our business is that so large a proportion of the appa- 
ratus turned out has to be built to the specification of 
individual fire chiefs and engineers. But we need not 
follow ‘‘ Pro Bono Publico” throughout his long letter. 
He is simply echoing the untruthful statements which 
have been made in the Press over and over in by people 
who have a commercial reason for making eons. 

_ We would suggest to your correspondent that he should 
sign his name to any further communication. 
We are, Sir, your obedient servants, 
MERRYWEATHER AND Sons, Lrp. 
Greenwich-road, London, 8.E., March 10, 1903. 








THE BUILDING OF CRANKSHAFTS. 
To THE EpiTor oF ENGINEERING. 

Sir,—In reply. to Mr. Watson’s letter in the corre- 
spondence column of ENGINEERING for the 27th ult., re- 
specting the article on the above subject, kindly allow me 
to say that the formula is only applicable within the 
elastic limits of the material ; consequently when from a 
given strain we obtain on using it an approximate result 
of 60,000 lb., we know that the elastic limit has been 
exceeded. Further, when we consider the compression 
on the shaft due to shrinkage, this formula requires 
ggg contact between the surfaces. This is not attain- 
able. 

The imperfect surface-contact and the compression cn 
the shaft due to the web’s shrinkage, reduce the strain on 
the web, so that the stress I estimated is as given in the 


paper. 

Mr. Watson treats the web as a cylinder in layers, stat- 
ing the probable result of a given shrinkage, and he further 
gives his practice. 

If we admit that ;45 diameter for shrinkage brings the 
innermost layer of a steel web to its elastic limit, then a 
similar layer in an iron web with 54; diameter for shrinkage 
will be strained much beyond that point. 

If this be so, the layers of elastic material which lie at 
a greater radius have to exert a considerable part of their 
contractile force in pressing the molecules of the over- 
strained layer back towards their normal] position, in order 
that this layer may firmly i Says shaft, In other words, 
the overstrained layer has to be forced to do that which it 
would have done naturally had its elastic limit not been 
exe 

The paper was written to draw attention to cases of 
this kind. 

Tam, Sir, yours faithfully, 

Greenock, March 9. Wm. R. Austin. 








AMERICAN IRON AND STEET, 
PROSPECTS. 
To THE Epitor or ENGINEERING. 
Srr,—The greatest single division of labour in the 
United States is unquestionably the operation of the 
reat fleet of lake vessels. Some of these fleets are so 
arge that they rival in ones the great ocean fleets 
which have ramifications extending to all quarters of the 
globe. Nowa remarkable thing has just taken place on 
the great lakes in relation to this fleet, and to the student 
of economics it opens a field for study, for it certainly 
—— the potentiality of untold expansion. It is the 
act that the owners of these enormous fleets of vessels 
are willing to submit the question of the wages which 
they shall pay their men to a joint committee represent- 
ing the owners and the various labour unions. Even atso 
recent a time as four or five years ago such a su tion 
would have been scoffed at. Every owner settled the wage 
question for himself, and he settled it directly with his men 
and not with the representative of any union. Some of 
them doubtless paid their men less than they should have 
paid, but the majority of them paid their men a decent 
wage. The unions were not, in any sense, ised. It 
is only last year that the vessel-owners declined to accept 
a classification of vessels prepared by the Marine Engi- 
neers’ Association, merely because it was presented by 
the Association, though the singular fact obtained that 
the wages involved in the classification were even less in 
some cases than the owners had resolved to pay. They 
did not want to recognise the Marine Engineers’ Union. 
But the change has come so quietly and silently as to 
presage, indeed, the manner in which industrial revolu- 
tions are likely to take place in the future. .The pay of 
the men who operate the ships will be adjusted in the 
future jointly by the men themselves and the owners. It 
is advanced as a natural right that contracts which the 
men are expected to carry out should be made in the 
presence of the men themselves, or, what is the same 
thing, in the presence of a committee representing them. 
The wage scale for a season’s work is a contract. There 
are infinite possibilities for the conduct of business upon 
a reasonable basis in this order of things. For instance, 
the men can aid the vessel-owners in obtaining a fair 
rate of freight from the shippers. The freight rate once 
fixed, the cost of a season’s operation without fear of loss 
mes merely a matter of mathematics. The shippers 
this year are disposed to pay a little better freight rate 
than they paid last year, for with delays at receiving 
rts, and with a rock rate, the vessel men did not 
ave much to spare last year. The rate is likely to be 
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MULTIPLE DRILLING MACHINES. 
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85 cents for the season. Then the price of ore will be 
moderately advanced, so that the iron companies will 
also have a share of the present profits of iron and steel 
making. All this conduces, however, to higher prices 
for iron and steel, and what e‘fect this stiffening will 
have upon consumption remains +o be seen. The mighty 
influence of the Steel Corporation has thus far n 
expended in keeping things down to a moderate base, 
esabi is coming into its own. Hitherto these ores 
have been held somewhat in disrepute, because the early 
workings were largely dustlike in character, and were 
likely to explode if used unmixed, or in an improper per- 
cen , in the furnaces. Of course, all ores have to be 
mixed, but Mesabi had to be much mixed. The ore, 
however, is now coming coarse from several mines, and 
chemical properties to compare with the standard 
ores of the old es. The iron companies, therefore, 
want the price of Mesabi based upon its actual value, as 





4 anp 5. Dertams or Ten-SprnpDLE Drititinc MAcHINE. 


gauged by its physical properties. In other words, the 
want the wanes against Mesabi lifted. . 

The iron trade continues prosperous to the point of 
suffocation. Furnaces are still gaping for fuel, and are 
in a state of perpetual hunger. This condition has been 
aggravated by the blinding snowstorms which have 
recently swept the entire northern half of the country. 
The railroads were beginning to clear their tracks a bit 
when this visitation of Nature blocked them completely. 
What with scarcity of coke and the point-blank refusal 
of the railways to haul scrap for two weeks, both furnaces 
and steel works are suffering for food. The Steel Corpo- 
ration is continually adding to its furnace capacity, a new 
one with an annual capacity of 650,000 tons having gone 
into blast this week, and this diminishes by so much the 
available coke for the independent furnaces, for the 
Frick From 2 will not sell a pound to an outsider until 
all the Steel Corporation’s wants are supplied. 





There is likely to be shortly substantial additions to the 
Canadian lake fleet. The Canadian shipyards are busy 
building four new vessels for the lake trade, and others 
are being built in England. The Inland Lakes Trans- 
portation Compan alg toes in England for Baltic 
grain carriers, and the Western Navigation Company is 
also after a British-built vessel. Both these transporia- 
tion companies are recent organisations. Meanwhile, the 
Canadian shipbuilders want protection. At present a 
ship of British register can engage in the coasting trade 
of Canada upon equal terms with Canadian-built vessels. 
On the other hand, the Canadian shipbuilder has to pay 
duty on certain materials which enter into the construc- 
tion of ships. He has therefore just petitioned the Cana- 
dian Government for a bonus equal to the duty which he 
need pao those ts. It remains to be seen whether 

e will get it. He probably won’t. Let it be explained 


that a British-built ship of British register can engage in 
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the Canadian coasting trade without impediment ; 
but a foreign ship of British register must pay duty. 
Shipbuilding continues on the great lakes with un- 
a vigour. - Sixty-six ships, approximating in 
value 15,000,000 dols., are under construction in lake 
shipyards. 

he absolute dominion of the United States Steel Cor- 
poration over the available iron ore resources of the 
country is very shortly to receive an additional emphasis 
by taking over the J. J. Hill (Great Northern Railway 
interests) on the Mesabi range. Mr. Hill has been a 
steady buyer of iron-ore lands in the Lake Superior 
country for a number of years—not for the primary in- 
tention of engaging in mining, but solely for the pur 
of providing his railway into the iron district with Freight. 
There are no definite figures in tons to be placed upon the 
Hill interests, but they approximate 500,000,000 tons. 
The Steel age goa are to take over these properties 
upon a basis of 1.80 dol. per ton—that is 1 dol. per ton 
royalty, and 80 cents. for haulage to Lake Superior 
docks. The 80-cent rate on ore was established by Mr. 
Rockefeller some years ago, when he projected his railway 
to the iron mines. The Steel Corporation is not pled 
toany minimum output, except to defend whatever mini- 
mum figure Mr. Hill may have made with the original 
owners of the mines. The taking over of the Hill interests 
removes the Steel Corporation from the fear of any com- 
petition whatever. No rival organisation can hope to 
get aniron ore supply to equal it. The details of the 
transfer are expected to be announced within a very few 


days. 

Mr. Hill appears to be a very shrewd gentleman in- 
deed. He has turned the Steel Corporation’s iron value of 
its ore properties upon itself, and, cleverer yet, he was one 
of the actual appraisers of the Steel Corporation’s raw re- 
sources. When it me necessary in the New Jersey 
Suits in the bond conversion case to file an inventory of 
the assets of the Steel Corporation, Mr. Hill happened to 
be in New York, and was one of three or four gentle- 
men called upon to put a value upon the Corporation’s 
ore holdings. Mr. Hill promptly said that he held the 
ore in the ground to be worth J dol. a ton, and it was 
practically upon this estimate that the ore holdings were 

laced at 700,000,000 dols. Now, in the transfer of the 

ill interests to the Steel Corporation a valuation of 
1 dol. per ton figures in the deal, or 1.80 dols. on Lake 
Superior docks, the 80 cents being freight. These figures 
are of kingly-advantage to Mr. Hill, for 1 dol. a ton is a 
high royalty, and 80 cents for transportation is a stiff 
figure, thou h it is the prevailing rate. It was the rate, 
as stated hitherto, established by Mr. Rockefeller when 
he built the Mesabi Railway into the iron lands. But itis 
clear that Mr. Rockefeller felt that. the rate might some 
day be disturbed by the State as inimical to the proper 
development of its native resources; so with his customary 
far-sightedness he caused to be inserted in all iron-ore 
leases, that not only should the ore be transported 
over his railway, but that if the rate was ever re- 
duced by the State the amount of the reduction 
should be added to the royey upon the ore. That caught 
them coming or going. The Mesabi ilway is now 
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mines. Of course, Mr. Hill’s prime interest in iron ore 
is the freight upon it. Last year the Eastern Minnesota 
Road (the Hill iron railway) hauled 4,180,568 tons to the 
Lake Superior docks. It appears that the Steel Corpora- 
tion, in acquiring the Hill interests, will not pay any 
bonuses, or any sum whatever in cash. It will only be 
required to pledge a certain stipulated tonnage annually 
to the Eastern Minnesota Road. The ore, however, need 
not. come out of the Hill mines, provided the minimum 
tonnage is iy ng by other mines. But a certain graded 
tonnage is to be furnished every year, until it ultimately 
reaches 10,000,000 tons per annum. Anyone can see 
that this is a mighty favourable contract for Mr. Hill, 

use it guarantees a profitable freight business to the 
Eastern Minnesota anyhow, and eventually 1 dol. per ton 
on all the ore that comes out of Mr. Hill's present hold- 
x, But stiff as the terms are, the Steel Corporation 
will doubtless pay them rather than permit any possible 
rival to have the Hill holdings. These holdings are 
variously estimated, some ee the figures as high as 
500,000,000 tons. Hill’s holdings on Mesabi have all 
been secured within the past five years. They cost a sum 
ridiculously small in proportion to the value now placed 
upon them. is 

Mr. Don H. Bacon, formerly manne art of the 
Cleveland Cliffs Iron Company in the Lake Superior 
region, has just filed his first annual report as President 
of. the Tennessee Coal, Iron, and Railroad Conia, 
which is the big Alabama iron-making concern. The 
company has been selling some of its remote plants, and 
is concentrating all efforts upon Ensley, where the four 
stacks now in operation are to be replaced by others 
of much greater capacity. Coke-oven which has 
heretofore been a wee pee at nearly all the com- 
pany’s ovens, is now used to make steam for hoisting and 
pumping, and will soon steam the boilers that are to rule 
the electric power and 7 station now being con- 
structed to supply all the furnaces, mills, and shops at 
Ensley. This company makes a practice of charging off 
from the real estate value of its holdings every ton of 
coal and ore as it is consumed, so that when the sources 
of raw material are exhausted this book value will also 
be extinguished. The coal and ore lands are now valued 
at 26,131,690 dols., and the plants and equipment at 
7,094,028 dols. 

Estimates of the movement of ore during 1903 now 
place the total at 34,000,000 tons. The furnace consump- 
tion of.the country, including furnaces now building, is 
placed at 30,000,000 tons. : 

Conditions seem somewhat easier in regard to the fuel 
supply. But the furnaces in the Mahoning and Shenango 
Valleys, and the Pittsburgh district, are still threatened 
with stop from the strike of limestone quarrymen, no 
settlement having been reached. The foundry iron 
market has not changed. Sales for the first half con- 
tinue to be made, but bg as a rule are not con- 
vinced that prices in the latter part of the year will 
not be lower. : . 

Foreign irons are somewhat higher, but firmer prices 


have not stopped sales. 
Yours oy, 
R. D. W. 





owned by the Steel 


rporation, as are all Rockefeller 





Cleveland, Ohio, February 22, 
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MULTIPLE-DRILLING MACHINES. 


We illustrate on the present and opposite pages, 
and on e 350, three multiple - drilltag machines 
recently uit by Messrs. J. Butler and Co., of the 


Victoria Iron Works, Halifax. The machine shown 
in Fig. 1, page 350, was made for a firm of railway 
carriage and wagon builders; it measures 8 ft. 64 in. 
between standards, and has, it will be seen, eight 
spindles. It is provided with a table having a traverse 
in one direction only. This table, it will be seen, is sup- 
— partly on Y/-guides and partly on flat surfaces. 
t is provided with a semi-automatic spacing gear, which 
is illustrated in detail in Figs. 4 and 5, page 346. This 
consists essentially of a continuously-driven worm which 
can be thrown in or out of gear with a wormwheel driv- 
ing the spiral gears which operate the traversing screws. 
The foot-lever shown throws the worm into » an 
it is held in gear by a stirrup which rests on a notched 
bar, which can be clamped to the table. As long as 
the stirrup rests on the high part of the bar between 
two consecutive notches the worm and its wheel remain 
in gear and the table is moved forwards. As soon, 
however, asa notch comes underneath the stirrup, the 
latter falls, throwing the worm out of gear, and the 
table comes to rest ready for a new set of holes to be 
drilled. Any required spacing of holes can be re 
with accuracy by using a bar with suitably divided 
notches. 

The machine shown in Fig. 2 has been supplied 
to the Indian State Railways. It has ten spindles 
and measures 10 ft. between the standards. The 
work-table has longitudinal and cross traverses, which 
are provided with dividing gears, enabling successive 
lines of holes to be readily and accurately spaced. The 
table, it will be seen, is carried on angle brackets, 
the cross-bar 
for the spindles. The table can therefore be raised or 
lowered in addition to the other motions for which 
provision is made. The general design of the spindles 
is the same in the case of all three machines, and 
is illustrated in detail in Figs. 6 to 8, annexed. 
Each spindle is counterbalanced, and is driven b 
bevel gearing from a back shaft common to all 
ten. claw elutch shown clearly in Fig. 6 enables 
any spindle of the set to be instantly thrown in or 
out of gear. The feed is automatic and independent 
for each spindle, though it is derived from a back 
shaft common to all. This back shaft is the lowest 
of the three shown, and in Fig. 8 we illustrate its 
connection to the cone clutch and pinion which gears 
with the spindle rack. The cone clutch is tightened 
= by the hand-wheel, shown to the extreme right in 

ig. 7, and to the top in Fig. 8. On releasing the 
clutch, the spindle, being counterbalanced as stated, can 
be readily raised by the pendant link shown to the 
right in Fig. 7. The whole of the spindles can be 
traversed along their cross-bar either simultaneously 
or independently. In the former case the hand-wheel 
shaft carrying the bevel pinion (Fig. 6) is clamped, 
whilst if to the spindle carriage can be traversed 
independently by turning the hand-wheel shown. 
The carriages are narrow enough to allow holes to be 
drilled by different spindles at { in. apart. 

The third machine, page 346, it will be seen, is ar- 
ranged to run on rails, along which it can be traversed 
automatically. This machine has six er and has 
been supplied to a large bridge yard. It measures 
8 ft. 3 in. between standards, and is electrically-driven. 
It can be moved along the rails at two different 
by power, and can also be adjusted in position by hand. 
All motions are derived from a single motor carried on 
the cross-bar of the machine, but not visible in our en- 
graving. -The current is collected from an overhead 
trolley or other convenient method. All gear-wheels 
used in these machines are accurately machine-cut. 








CataLoaurs.—Messrs. Dean, Smith, and Grace, Li- 
mited, of Keighley, have issued a new catalogue of ma- 
chine-tools, of which they make most of the ordinary 
types. A number of the lathes illustrated in this cata- 
logue are new patterns specially designed for use with 
modern high-speed tool steels. Other noteworthy tools 
are the cylinder-boring machines, the heavy radial dri 

and the high-speed planing machines. The latter, like 
the new lathes, have been built to be used with high- 
8 _cutting tools. The forward traverse of the 
table is made at 40 ft, per minute.—Messrs. C. J. 
Edwards and Son, Limited, of Great Sutton-street, 
Clerkenwell, E.C., have sent us a copy of their new 
rice-list of bolts, studs, and nuts.—A new cata- 
ogue of insulators and line material for electric 
tramways has P been published by Messrs. R. W. 
Blackwell and Co., Limited, of 59, City-road, E.C. The 
catalogue in question is very fully priced, and is illus- 
trated with numerous engravings. An index is pro- 
vided which facilitates reference to any particular item 
required.—The James Keith and Blackman Company, 
Limited, of 27, Farringdon-avenue, E.C., have sent us a 
circular describing a series of Blackman fans and steam 
engines combined, which they have recently introduced. 
The engine used is extremely compact, and can be readily 
fitted to existing fans. It has two single-acting cylin- 
ders, and drives the fan-shaft direct. e engine for a 
36-in. fan has cylinders 2 in. in diameter, the steam-pipe 





being @ in. in diameter, and the exhaust 3 in, 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s forenoon 
business was very quiet and flat, and prices had a smart 
reaction. Only about 4000 tons of iron changed hands, 
and business was confined to Cleveland. London 
apparently lent no support, and advantage was taken 
of that circumstance to depress values, Cleveland 
dropped 9d. per ton. There were no quotations for 
Scotch warrants. In the afternoon about 5000 tons 
were dealt in, the tone still continuing flat. Busi- 
ness was done in the forenoon in Cleveland at 51s. 3d., 
and at 5ls. 14d. per ton two months. A steamer 
was chartered to take a cargo of pig iron from Middles- 
brough to Montreal during next month. The settlement 
orices were: Scotch, 56s. 6d.; Cleveland, 51s. 14d. ; 
Jumberland hematite iron, 60s. 74d. per ton. The market 
in the forenoon of Friday was steady, but very quiet, 
only about 5000 tons changing hands. Business was 
again confined to Cleveland iron, which was done even- 
tually at 50s. 10d. cash, and left off at 50s. 9d. per ton 
buyers. Scotch warrants were not quoted at all. About 
9000 tons were dealt in at rather easier prices in the after- 
noon, and Cleveland, to which dealing was again con- 
fined, left off at 503. 74d. per ton cash Heme) the settle- 
ment prices being 56s. 6d., 50s. 9d., and 603s. 44d. per 
ton. The market was quiet on Monday forenoon, 
and the tendency of prices was easier. There were 
no cash transactions in Cleveland, but several lots 
were done round 50s. 6d. four days. Scotch hematite 
iron and warrants were idle, the latter being nomi- 
nally 14d. per ton dearer, and the turnover was 
about 7000 tons. In the afternoon some 2000 tons of 
Cleveland warrants changed hands. The tone was firm, 
and closing cash buyers were quoted at 50s. 10d. per 
ton, an advance of 3d. on the forenoon quotation. 
The settlement quotations were:—56s. 6d., 503. 74d., 
and 60s. 9d. per ton. Only a small business — say 
some 3000 tons—changed hands in the forenoon, 
and, as has been the case of late, the transactions 
were restricted to Cleveland warrants, which changed 
hands at 51s. O}d. per ton cash. The tone was steady, 
but cash buyers at the close were quoted 50s. 11d. per 
ton. The market continued steady at previous quotations, 
and a further sale of 3000 tons of Cleveland warrants was 
effected. The settlement prices were :—5é6s. 3d., 51s., and 
60s. 9d. per ton. The market was very idle this forenoon, 
the business consisting of one lot of Cleveland warrants, 
which were done at 56s. 94d. three months. Business 
in the afternoon was again on a very small scale, 
but prices ruled steady. Three lots of Cleveland 
were done round forenoon quotations for said date. 
The settlement prices were :—56s. 3d., 50s. 104d., and 
60s. 74d. per ton. The following are the market quota- 
tions for makers’ iron :—Clyde, 64s. 6d.; Gartsherrie and 
Calder, 63s.; Summerlee, 68s. 6d.; Langloan, 70s. 6d. ; 
Coltness, 71s. 6d.—the foregoing all shipped from Glas- 
gow ; Glengarnock (shipped at Ardrossan), 65s. 6d.; Shotts 
(ship at Leith), 66s. 6d.; Carron (shipped at Grange- 
mouth), 67s. 6d. per ton. Fluctuations fhave of late 
been rapid, and an uncertain tendency has been the 
order of the day. The final quotations show a mode- 
rate recovery from the lowest, and the tone at the 
close is quite steady again. Good reports are coming 
from America, and numerous inquiries are reported, but 
it is difficult to certify to much actual business. German 
reports are no worse, neither are they better. In home 
trade reports some sections are given as better. The 
number of furnaces in blast is 84, against 86 a week ago 
and 82 at the same time last year. 


Record Cargo of Iron Ore.—The steamer Tottenham 
arrived in Ardrossan Harbour on Sunday afternoon with 
a cargo of 6700 tons of iron ore from Almeria. This 
establishes a record, being the largest cargo that has 
eyer come to any Clyde port for discharge. 


Finished Iron and Steel.—Scotch steel makers report 
that the position as regards shipbuilding material has 
further improved this week. Some good orders have 
recently been placed, and as some makers are now fairly 
well supplied with work, they have advanced their quo- 
tations by other 2s. 6d. par ton. They are now quoting 
5l. 17s. 6d. per ton, less 5 per cent., forship-plates. Angle 
bars are quoted at 2s. 6d. per ton higher at 5/. 103. per 
ton, less 5 percent. Boiler plates so far have not been 
altered in price. moderate business has been done in 
malleable iron and steel during the week, and both at an 
advance of 2s. 6d. per ton. ‘T'wo home orders have been 
placed with Canada for steel rails—25,000 and 20,000 tons. 


Sulphate of Ammonia.—This commodity is quiet for 
prompt cri but there is a large inquiry for Lestenh, 
and prices are fully maintained. The Aiecenets to date 
for the year are now 24,919 tons, being 4378 tons less 
than for the corresponding period of last year. Last 
week’s shipments at Leith amounted to 1874 tons. Sul- 
hate continues firm at’ 127, 12s. 9d. to 12/. 15s. per ton 
.a.s. Glasgow and f.o.b. Leith. 


The Proposed Malleable Iron Sombine.—There is much 
—— in Coatbridge as to the probable outcome of 
ne 


proposed combine in the inalleable iron trade. A 
large number of accountants are said to be engaged at 
the offices of the various works auditing the books to 


arrive at the approximate profits. Ex-Provost Sharp 
(formerly of Thomas Ellis, North British Iron Works) 
and another gentleman are e on behalf of the pro- 
moters valuing the machinery in the respective works. 
By the provisional agreement the promoters are bound 
to tender an offer within a few days, and if this is 
accepted, the transaction is bound to be completed and 
the purchase price paid over by the 31st of the present 
month. The present owners are in a state of expectancy 
as to whether this matter is off or on. The general 





public are in hopes that the combine, for the sake of the 
trade, will fall through. 


Two New Allan Liners.—Messrs. Allan, of this city, 
have placed orders for a couple of new steamships for 
their Exendion Line. One of them will be constructed 
by Messrs. Workman and Clark, Belfast, and the other 
by Messrs. Alexander Stephen and Co., on the Clyde. 


Royal Scottish Society of Arts.—Mr. ropa t O’Connor, 
Assoc. M. Inst. C.E., lectured at Monday night’s meeting 
of the Scottish Society of Arts on ‘“‘The Measurement of 
Light.” The lecture was largely taken up with photo- 
meters as used in determining the mage we gg of 

s. Mr. O’Connor was very cordially thanked for his 
ecture, 


The late Mr. William Hastie, Greenock.—It is with 
much regret that we announce the death of Mr. William 
Hastie, engineer, of the firm of Messrs. John Hastie and 
Co., Limited, Kilblain Engine Works, Greenock, the sad 
event taking place at his residence, Finnart-street, 
Greenock, on Sunday. Mr. Hastie had been ill and 
confined to the house for about a month. He was the 
eldest son of the late Mr. John Hastie, shipbuilder and 
engineer, Greenock, and was bred to the engineering 
trade; he was at one time a member of the firm of 
Hastie, Kincaid, and Donald, engineers, whose business 
was carried on in the east end of the town. yee ge 
along with his brother John, he started in a fresh busi- 
ness, also as mechanical engineers, under the name of 
John Hastie and Co. The firm manufactured, aneng 
other things, steam steering gear, for which they hel 
some valuable patents. The business of the firm went on 
increasing, and in order to meet the increase, about 
seven years ago, the concern was converted into a 
limited liability company. Mr. Hastie was well known 
in engineering and business circles in the town of Greenock 
and district. Much of his spare time was spent in 
philanthropic work during many years. More especially 
was he atrustee of Sir Gabriel Wood’s Mariners’ Asylum, 
and a director of Greenock Infirmary and of the Greenock 
Seamen’s Friends’ Society. He and his brother John 
were both members of the Institution of Engineers and 
Shipbuilders in Scotland. Mr. Hastie has left a widow 
and four children. He was a man of a most kindly dis- 
position, and his death will be deeply regretted by a large 
circle of personal and business friends. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Local Public Companies.—The directors of Hadfield’s 
Steel Foundry Company, Limited, in their annual report, 
recommend that, in addition to the interim dividend of 
ls. per share, paid on August 22 last, on the ordinary 
shares, a further dividend be paid on the same shares of 
2s. per share, together with a bonus of 2s. per share. 
It is proposed to add 25,000/. to the reserve and re- 
newal account, and carry forward 15,165/. 2s. 2d. 
Owing to the growth of the company’s business, the 
directors find it desirable to increase the capital of 
the company to enable the new works at Tinsley to 
be extended, and they ask the shareholders to give 
the necessary power to increase the ordinary share 
capital by a new issue of 50,000 ordinary shares of 1/. 
each. he new shares will be offered to the present 
holders of ordinary shares at a premium of 1/. 103. per 
share. The premium received will be used to augment 
the reserves, which now amount to 134,000/. The directors 
of Messrs. Vickers, Sons, and Maxim, Limited, in a 
ry Hg! report to the shareholders, state that the general 
trade of the country during 1902 remained in the stagnant 
condition from which it was expected to emerge at the 
close of the war. This resulted in a smaller volume of 
business, involving the discharge of many men, and, for 
the first time for several years, a break in the progressive 
aa of the company’s profits. The directors had there- 
ore to propose a smaller dividend than last year, but depre- 
ciation, &c., had, nevertheless, been dealt with on the usual 
scale, and alargeamountof experimentalexpenditure, made 
in connection with naval armaments and new field artil- 
lery, had been defrayed wholly out of revenue ; while no 
ey of the earnings of Messrs. Wm. Beardmore and Co. 
ad been brought into the company’s account for the 
year. The Sheffield works had been only fairly well 
employed, but the shipbuilding and gun-mounting works 
at 
since the company took them over. The London factories 
had in many departments been short of work. The 
results of the manufacture of guns on the company’s 
systems abroad had been satisfactory—except in BD in. 

he final adjustment of figures between Mr. William 
Beardmore and the company resulted in 389,500 shares in 


this company being issued to him in exchange for 750,000 
shares of 1/. each, being half the existing capital of 
Messrs. Wm. Beardmore and Co., Limited. The net 


en for the year ending December last were 541,434. 
3d., and on the ordinary shares the directors recom- 
mend a final dividend, which, with the interim dividend, 
would make 124 per cent. for the year. 


The Dearne Valley Railway.—The tender for the con- 
struction of the third section of the Dearne Valley Rail- 
way has just been let to Messrs. Gates and Hogg, of 
Kirkham, Lancashire. This section extends from Thurn- 
seoe to Denaby and Cadeby. The amount of the con- 
tract is over 100,000/. The first two sections of the rail- 
way, extending from Brierley to Thurnscoe, are com- 
i. and the fourth section, from Cadeby to Black 
Jarr, will next be dealt with. The total length of the 
line, when completed, will be about 20 miles. The 
Lancashire and Yorkshire Railway Company are now 
constructing an extension of their system from near 
Wakefield to join the Dearne Valley Railway at Shafton. 
This extension, about five miles in length, is now in the 


, 


arrow-in-Furness had done better than at any time | . 





hands of Messrs. Whittaker Brothers, contractors, of 
Leeds. The engineer of the Dearne Valley Company is Mr. 
Stanley R. Kay, A.M. Inst. C.E., of the firm of Messrs. 
Mammatt and White, civil and mining engineers, Leeds. 

The Hull Coal Returns.—The official return of the 
tonnage of coal dealt with during February shows a 
grins increase as —— with the corresponding 
month of last year. In all 101 collieries sent supplies 
last month, the total amounting to 261,728 tons, as against 
233,648 tons in February, 1902, an increase of 28,080 tons. 
The improvement is attributed largely to the activity in 
the earlier portion of the month, when 39,626 tons were 
shipped to the United States. It would appear that the 
collieries of South Yorkshire have not had such a large 
share in the month’s trading as is usually the case. Many 
of the pits show reduced A tH the principal increases 
being confined to West Yorkshire firms, notably Glass 
Houghton, which jumps from 808 tons last year to 
14,392 tons this, and Peckfield, from 5040 tons to 17,280 
tons. The total exports last month amounted to 104,861 
tons, being an increase of 37,208 tons over the correspond- 
ing month of 1901; but the coastwise shipments fell from 
26,224 tons last year to 19,248 tons this. 

Iron and Steel.—In the iron market prices generally 
continue on the up grade, and although consumers are 
still to a certain extent holding off in the hope of obtain- 
ing easier terms, buying is much heavier than it was last 
month. Steel firms report prospects much _ brighter. 
The shipbuilding trade is still very quiet, but an early 
improvement is anticipated. For forgings and castings 
for general engineering work there is a large and in- 
creasing demand, and in several instances local firms 
state that their order-books are full, a position of affairs 
which has not been known for more than twelve months 
past. 


South Yorkshire Coal Trade.—Although colliery owners 
are restricting their output with a view to limiting 
stocks, there is a fair quantity of business passing. An 
improving request is being experienced in hards on inland 
account ; but this improvement has been counteracted by 
the falling away inthe shipping branch. Hardsare being 
sold in the open market at between 93. 3d. and 93s. 6d. 
per ton. Household fuel meets with a slow sale, and 
although no reduction is notified in the official tests, sup- 
plies are being procured on easier term3. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
numerous attendance on ’Change, the market was steadier 
than it has been of late, and more disposition was shown 
to do business than has recently been the case, buyers and 
sellers agreeing rather readily as to what quotations 
should be. Genuine traders were pleased to find that, to 
a considerable extent, the speculative element had disap- 
peared from the market. Sales were recorded at 51s. for 
early f.o.b. delivery of No. 3g.m.b. Cleveland pig iron, 
and that price was generally named. No. 1 was 53s. 6d.; 
and No. 4 foundry, 50s. 6d., but the latter quotation was 
almost, if not entirely, nominal, there being little or no 
foundry No. 4 available for sale for early delivery. Forge 
kinds of Cleveland pig were reported plentiful with the 
demand only moderate, and consequently they were com- 
paratively say a than foundry descriptions. Gre 
forge was 47s. 6d. ; mottled, 47s. ; and white, 46s. 6d. 
rather satisfactory account was given of the East Coast 
hematite branch. Quotations showed a rather slow, 
but a marked upward tendency, and fairly good con- 
tracts were said to have recently been made. At 
the same time makers complained that cost of pro- 
duction left little profit at current quotations. Mixed 
numbers sold at 57s. 6d.; No. 1 at 58s.; and No. 4 
forge at 53s. 6d.—all for early delivery. Spanish 
ore was rather quiet. Several dealers asked 16s. 6d. ex- 
ship Tees for rubio, but buyers as a rule endeavoured to 
purchase at about 16s. 3d. To-day a good deal of activity 
was shown at prices the same as those ruling yesterday, 
the fact that Middlesbrough warrants pad | a little 
having no influence on quotations for makers’ iron. Asa 
rule buyers confined themselves to early business, but one 
or two inquiries on forward account were reported.” 


Manufactured Iron and Steel.—Some slight further 
improvement is noticeable in the .manufactured iron and 
steel industries. Following upon last week’s advance in 
bars and plates, galvanised sheets have risen 5s. per ton. 
Demand all round is said to be better, but some depart- 
ments are still in anything but a satisfactory state so far 
as orders are. concerned. alvani corruga iron 
sheets are now 11/. 5s., and steel 112. 15s. Other quota- 
tions stand :—Common iron bars, 61. 7s. 6d.; best bars, 
6. 17s. 6d.; iron ship-plates, 6/. 7s. 6d.; iron ship-angles, 
61. 2s. 6d.; iron sheets (singles), 8/.; iron sheets (doubles), 
8. 10s.; steel ship-plates, 57. 12s. 6d.; steel ship-angles, 
5l. 7s. 6d.; and steel boiler-pla’ 72. 103.—all less the 
customary 24 per cent. discount. Heavy sections of steel 
rails are strong at 5/. 103. net cash at works. 


Coal and Coke.—Most classes of coal are quiet. Bunkers 
a and rather weak in price. Coking coal is in 
g request and quotations are firm. There is a con- 
tinued large demand for coke for local consumption, and 
prices are stiff. Medium blast-furnace Be e-eeeny readily 
realise 16s. 3d. delivered here, and several firms are now 
asking up to 16s. 6d. ¢ 


North-Eastern Steel Company.—The report of the 
directors of the North-Eastern Steel Company to be 
presented to the annual meeting of chesicalbocs ion the 
19th inst., whilst revealing a state of affairs far from ex- 
cellent, is more satisfactory than for some years past. It 
shows that the works have been considerably improved 
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and brought up to date. After making provision for 
interest on debenture stock and loans, and for directors’ 
fees amounting in all to 14,4897. 4s. 1d., and after charg- 
ing theentire cost of maintenance of plant to revenue, 
including 31817. 10s. 4d. for re-lining blast-furnaces, there 
remains a balance to the credit of profit and loss account 
of 25,925. 5s. 3d. The directors propose to write off 
25,4611. 2s. 7d. of this amount, in addition to 75381. 17s. 5d. 
from reserve fund—making up 33,000/.—for depreciation 
on the plant, machinery, and buildings for the years 1900, 
1901, and 1902. 








Raltway COoNnstTRucTION IN Crete. — The Cretan 
Government have decided to build a railway 62 miles in 
length, running from the harbour of Candia, through the 
Messara Plain. This plain is very fertile, and the railway 
will be mainly used for carrying the agricultural produce 
to the harbour. Three engineers are en on_the 
survey of the district ; their report and sections will be 
completed towards the end of this month, when tenders 
will be invited. Therequired data may beobtained from 
Rich. G. Kriiger, Candia. 





Contracts.—Messrs. C. A. Parsons and Co., of the 
Heaton Works, Newcastle-on-Tyne, have contracted to 
supply two 100-kilowatt turbo-alternators for a large 
chemical works in the North of og Mr. F. 
Broadbent, M. Inst. C.E., is the consulting engineer to 
the purchasers.—Messrs. Witting Brothers, of 49 Cannon- 
street, E.C., have secured the contract for the complete 
re-equipment of the Manx electric tramlines ; the work 
being done to the specifications of Messrs. Kincaid, 
Waller, Manville, and Dawson. The plant will include 
two 300-kilowatt 7000-volt _25-cycle generators direct- 
coupled to triple-expansion Belliss engines. 





THE MARYLEBONE Etxcrric LIGHTING QuESTION.—In 

ursuance of the resolution adopted by the Marylebone 
Doel Council, on the subject of the arbitration award 
of 1,212,000/. as the price to be paid by the council for the 
Marylebone property of the Metropolitan Electric Supply 
Company, the opinion of Mr. Asquith has been taken as 
to the W pcg d of the award being annulled or modi- 
fied,” and as to the consequences of a failure to carry out 
the umpire’s decision. The opinion of Mr. Asquith will 
be made known at a special meeting of the council con- 
vened by the town clerk (Mr. James Wilson), at which 
meeting, however, the Electric Lighting Committee pro- 
pose to persist with their recommendations :—(1) That 
application be made to the London County Council to 
sanction the borrowing of a loan of 1,274,000/. to cover 
the amount of the award and costs of the arbitration ; 
and (2) a further loan of 400,000/. in order to provide—ex- 
clusive of the cost of site—a local generating station, which 
will render a self-contained system and a direct supply 
service locally practicable and, it is held, profitable. 
Meanwhile, for the first two years after the acquisition 
of the company’s property, and pending the erection of 
the station, electric current will, admittedly, have to be 
obtained in bulk of the company from their generating 
station at Willesden, with consequent estimated loss in 
that period of 43,4757. On the other hand, according 
to the calculations of Mr. A. Wright, the council’s 
electrical adviser, profit in working will accrue from the 
first operation of the council’s own generating station, 
and will yearly continue thereafter. Given its comple- 
tion by 1905, he estimates a profit for that year of 13,500/., 
and afterwards increasing profits until 21,700/. is realised 
in 1915. His present tables do not extend beyond that 
year. Dr. Kennedy has been consulted as to the sound- 
ness of Mr. Wright’s estimates, and a report has been 
received from him on thé subject. 





_ Tue Junior INSTITUTION OF ENGINEERS.—At the meet- 
ing of this Institution, held at the Westminster Palace 
Hotel on March 6, the chairman, Mr. Kenneth Gray, pre- 
siding, the paper read was ‘‘ Practical Notes on the Use 
and Maintenance of Electric Motors for-Factory Work,” 
by Mr. W. T. George, Member, electrical engineer at the 
Mazawattee*Tea Company’s works. There was an un- 
usually Jarge attendance. A description of alternate 
(polyphase) and continuous-current motors was first given, 
and by means of diagrams various features in their con- 
struction and operation were illustrated.. Continuous- 
current motors, having regard to their more general use, 
were dealt with at length, and the plan — by large 
manufacturing companies for generating and distributing 
their own power = Ag extending or putting down new 
plants was discussed. The effects of starting large motors 
on lighting circuits, and the necessity of proportioning the 
fuses accurately in order to protect the various circuits, 
were then considered. Shunt series and compound motors 
were treated, and reference was made to the respective 
class of work suited to each kind of motor. The various 
parts of a motor likely to require special attention were 
enumerated ; and the author, in pointing out the neces- 
sity for regular and systematic testing for leakage, 
demonstrated with the ohmmeter, and showed the lamp 
test. The advantages of electric driving over other 
methods were indicated, and the utility of keeping a 
record of all breakdowns, &c., as they occu: was dwelt 
upon. Observations on the general management of motors 
concluded the paper, which was followed by a discussion, 
in which Messrs. G. C. Allingham, W. V. Treeby, Hal 
Williams, A. W. Marshall, W, Anderson, M. Matthews, 
H. W. Allingham, G. Bullock, G. Gentry, and L. H. 
Rugg took pat. A vote of thanks having been accorded 
the author for his paper, the proceedings closed with the 
announcement of a visit on March 23 to the works of 
Messrs. Shannon, Limited, and of the ensuing meeting on 
April 3, when a paper on ‘Greasy Condensation Water 
as Boiler Feed” will be read by Mr. W. Paterson, 
Member, of London and Glasgow. 


NOTES FROM THE SOUTH-WEST. 


_ Cardiff.—The steam coal trade has shown a slight 
improvement ; the best descriptions have made 13s, 3d. 
to 13s. 6d. per ton, while secondary qualities have 
brought 12s. 6d. to 13s. per ton. House has shown 
scarcely any change; No. 3 Rhondda large has been 
quoted at 14s. per ton. Coke has remained at about late 
rates, foundry qualities making 18s. to 18s. 6d. per ton, 
and furnace ditto, 15s. to 17s. per ton. As rds iron 
ore, Rubio has been quoted at 14s. 6d. to 14s. 9d. per ton; 


14s. $d. per ton, freight charges included. 


Tredegar.—Mr. L. D. Whitehead, beg has leased 
three mills, and they will be re-started on the 25th of this 
month. These are the 10in. and 14 in. guide mills, and 
the 25-in. puddling mill, at which will be manufactured 
all kinds of merchant iron and steel, including smith and 
horseshoe bars, tubes, angles, and tees. A speciality 
will be made of ironwork for wagons and trains, 
and it is intended to shortly lay down special plant afford- 
ing facilities for this description of work, including a large 
modern forge. 


Swansea Tramways.— The Swansea Town Council, 
acting on the contention that 1903 was the year in which 
certain sections of the Swansea Tramways would fall 
into its hands by purchase, gave the customary notice 
to the Board of Trade. e representatives of the 

resent owners (the British Electric Traction Company) 

ave, however, successfully established the view that the 
council would not be —= @ position to insist on 
purchase till 1906, and the rd of Trade has decided 
in the company’s favour. 


The Swansea Valley.—The tin and sheet mills are in 
full swing, but manufacturers complain of unremunera- 
tive prices. The coal trade is active, but the supply of 
trucks has been inadequate. 








WRreECK-RAISING IN THE THAMES.—At a recent meeting 
an interesting lecture on ‘‘ Raising Vessels sunk in the 
Than.es,” was delivered by Mr, D. W. Noakes, before the 
Institute of Marine Engineers. Mr. Noakes, in the course 
of his lecture, said:—‘*‘The Thames Conservancy had 
available for wreck-raising purposes nine lighters, of a 
total lifting —— of 2150 tons, with a fair percentage 
of freeboard. Two of these craft were each capable of 
lifting 400 tons, and were of special construction, having 
in the centre a well 60 ft. long. On their decks were 
strong and specially-fixed fair-leads and bollards for lead- 
ing the wires in direct lines to eight patent automatic com- 

ressors, which were tested to hold a rope 8 in. in circum- 
erence under 100 tonsstrain. Between 1882 and 1899 Cap- 
tain Wood, for man — superintendent of the Thames 
Conservancy Wreck-Raising Service, superintended the 
raising of 114 steamers, of 92,305 tons ster ; 66 sailing 
vessels, of 11,542 tons register, and 512 of 20,177 
tons register, or a grand total of 692 vessels of 124,024 
tons register. Wrecks occurring in the Thames could 
be broadly divided into four sections :—(1) Vessels 
beached after collision in such a position that the tide 
ebbed below the collision gash and off the decks; (2) 
vessels with decks totally submerged ; (3) vessels totally 
submerged and turned over on their beam ends ; and (4) 
one or more vessels sunk on top of each other. The 
lecturer then proceeded to give a lengthy description of 
casualties which came under these various sections. In 
most casualties, however, the tide did not ebb free of the 
collision injury to enable patches to’ be temporarily 
fixed, and the assistance of divers became necessary, 
the plan then adopted being to construct a box shield 
with end-pieces cut to the camber of the vessel’s side. 
The time occupied in this latter method was always 
greater, and the anxiety of the superintendent in- 
creased, as he had to rely upon an ese ag operation 
conducted out of his sight. In dealing with vessels 
whose decks were totally submerged there were many 
more difficulties, and there were but two methods of pro- 
cedure that had been rewarded by any real success— 
viz., (1) pumping 5 and (2) lifting by pontoons. The latter 
method had met with very great success in the Thames. 
Describing a typical case, he said that the first operation 
of om iggy bgp of sweeping a small chain under the 
vessel. e slightest angle of deviation of the wreck 
from the set of the tide caused a’ scouring action to take 
place at the two ends, and,usually the two ends of a 
vessel were free, even if the river bed were fairly 
good. The small chain having been ‘swept under the 
wreck, a larger chain was attached, and by hauling 
the chain to and fro, room was made to take a 
et larger chain, and at last a steel wire hawser. 

aving been successful in introducing the wire sling under, 
say, the fore end of the wreck, the steam —- each 
carrying one end over their davits, were hauled along in 
the direction of the vg length, and the wire sling was 
thus worked along the bottom of the vessel, the object 
being to place several lifting wires equi-distant along the 
ship’s length, according to the dimensions of the ~ 
With the rising of the tide the lighters usually lifted the 
ship; and as soon as the ship was got well out of the 
fairway, operations were commenced for righting her. A 
shield was then fitted over the gash, she was pumped out, 
and the wreck, floating by her own buoyancy, was towed 
into shallower water and beached. This vessel was 
ultimately sold for 1350/., proving that sometimes 
the wreck when salved was a Vv yt ve gap: Ue = 
8. C. Sage, in proposing a vote of thanks, observ 
that the methods Eoaibel by the lecturer might be made 
applicable for lifting vessels where there was no rise and 
fall of the tide to assist them, by heeling down the pon- 





toons. 


Tafna, at 15s. 3d. to 15s. 6d. per ton; and Almeria at K 


MISCELLANEA. 


Tue twenty-first ae of the Sanitary Institute will 
meet at Bradford on July 7 next, under the presidency of 
the Earl of Stamford. Particulars of the papers to be 
submitted will be published later. 


We are asked to state that an International Dairy Ex- 

hibition will be opened at Buenos — on September 15 
next, and that the promoters will glad to find space 
for British exhibits. Full particulars can be obtained 
from any of the Argentine Consulates in the United 
ingdom. 
The council of the British Association for the Advance- 
ment of Science have unanimously nominated the Right 
Hon. Arthur James Balfour, M.A., D.C.L., LL.D., 
F.R.S., to the office of President of the Cambridge 
meeting in 1904. They further agreed to recommend to 
the Association the acceptance of the invitation to South 
Africa for the year 1905. 


The annual business meeting of the Glasgow University 
Engineering Society, which is among the most useful of 
the many in connection with the University, was held on 
Thursday, March 5, when a most satisfactory report was 
submitted by the hon. treasurer, Mr. D. J. Kerr. The 
membership now amounts to over 300, including about 50 
life members. Mr. Biggart was unanimously elected 
honorary president for the ensuing year, and Messrs. 
Bernard P. Haigh and Hans A. Reincke will act as joint 
honorary secretaries. 

The Automobile Exhibition, to be opened at the Agri- 
cultural Hall, London, on the 19th inst., will be the 
largest motor-car show held outside Paris. Many new 
forms of vehicles will be shown for the first time. A 
large display of motor vans for public service and muni- 
cipal work will be on view, as well as several racing cars, 
including the 80 horse-power Mors car, on which the Hon. 
C. 8. Rolls recently made a record of over 82 miles an 
hour. The whole of the Main, Minor, and King Edward’s 
Halls, and every space in the gallery have been let, and 
the Berner’s Hall has also been taken to meet the de- 
mands of exhibitors. 


We have received from Automobile Components, 
Limited, of Church-street, Islington, some ticulars of 
the petrol motors to be used by the North-Eastern Rail- 
way Company on their Hartlepool line. These motors 
have four cylinders, and measure 4 ft. in height by 
4 ft. 10 in. long, and 1 ft. 11 in. wide. They are said to give 
100 horse-power on the brake when running at 450 re- 
volutions per minute, there being four cylinders workin, 
on the Ottocycle and measuring 170 millimetres (6.693 in. 
in diameter by 260 millimetres (10.23 in.) stroke. It will be 
noted that the mean effective pressure is extraordinarily 
high. Even assuming that the mechanical efficiency is 
unity, the mean pressure works out at 122.2 lb. per square 
inch. It is improbable that the mechanical efficiency can 
exceed 90 per cent. as a maximum, so that the true mean 
effective pressure will therefore be at least 147 1b. per square 
inch. This result is certainly a very remarkable one, 
since in this type of engine the mean pressure is generally 
not much more than 40 Ib. to 60 lb. per square inch. It 
is to be hoped that the railway — will make a 
complete set of trials of this motor, and publish the dia- 
grams and figures which, assuming the maker’s state- 
ments, as given above, to be accurate should be of the 
highest interest. 


At a meeting of the Society of Engineers, held at the 
Royal United Service Institution, Whitehall, on Monday 
evening, March 2, Mr. J. Patten Barber, President, in 
the chair, a topical discussion on ‘Road _ Traffic in and 
near Large Cities” was opened by Mr. W. Worby Beau- 
mont, Past President, who pointed out that the congestion 
of traffic in the main streets of London and other great 
— in ees Britain ped — we to a 

isconcerting degree in the tt few years, and none 
of the efforts for alleviation tad had any marked effect. 
The time had now arrived when it was imperative 
that the traffic requirements must be faced by the 
governing authorities. A great increase in the size and 
number of main streets or arteries must be provided 
for, and every opportunity must be taken before 
the difficulties in the way became greater. The 
great question was, How is the conducting capacit 
of the existing principal thoroughfares to be in 
and how are new main thoroughfares to be obtained on 
anything like a satisfactory principle or design? There 
could be no doubt that much of the difficulty in London 
would be removed by the coming general use of motor 
vehicles for all Lo gen firstly, because of the smaller 
space they occupied as compared with horse vehicles ; 

Loess of their manceuvring capabilities ; and 
thirdly, because of the greater s 
possible. That might be said to 
would come of itself, but that was only partly true. 
The great necessity was for more and wider main 
thoroughfares. It meant, in fact, the Haussmannising 
of a great part of London, and that London must re- 
cognise the hard fact that immense sums of money would 
have to be spent to remedy the evil of past neglect. 
Improvement in the modes of locomotion would do 
much ; but at the present rate of growth of wheeled 
traffic it would not do more than provide for that increase 
even with great improvement and extension of the chief 
thoroughfares, 


they would make 
an alleviation which 








UniversaL DrauGHTing MaAcHINE: ADDENDUM.— 
With reference to the drawing apparatus illustrated and 
described on page 291 of our issue of February 27 last, 
we are asked to state that the device in question can be 
obtained from Messrs. Drake and Gorham, Limited, of 
66, Victoria-street, S.W., as well as from Messrs. John 





Davis and Son, of Derby, the firm mentioned in our notice, 
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MULTIPLE DRILLING MACHINES. 
CONSTRUCTED BY MESSRS. J. BUTLER AND CO., ENGINEERS, HALIFAX. 
(For Description, see Page 347.) 


























Fie. 1, Ezaut-SpinpLte MACHINE. 














Fic, 2. Ten-Spynpte Macuine. 
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We beg to announce that American ee to ee 
may now be addressed either blisher, Mr. O. R. 
JouNsON, at the offices of this journal, Nos. 35 and 36, Bedford. 
street, Strand, London, W.C., or to our accredited Agents for the 
United States : Mr. W. H. Winey, 43, East 19th-street, New York, 
and Mr. H. V. Houues, 1257-1258, Monadnock Block, Chicago. 
The prices of subscription Mg in 0a tor thi for = year = 
For thin (foreign) ~~ editi ; 1. Ben Od. ; for SS ae 
paper ion, 22. Os. 6d. ; or, tted to Pantin 9 dollars hy 
thin and 10 dollars for thick. 
NOTICE TO AMERIOAN ADVERTISERS. 
American firms desirous of advertising in EN@nmErine are 
requested to apply to Mr. H. V. Houmns, — Monadnock 
= Chicago, = whom particulars and prices can be ob- 








ADVERTISEMENTS. 

The charge for advertisements is three for the first 
four lines or under, and eightpence for each additional line. The 
line averages seven words. Payment must reer orders 
for single advertisements, rwiee their inse cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 


and on the inside e posse obtained on application. Serial 
advertisements ingrted with with all practicable regularity, but 
absolute regularity cannot be 


Advertisements saiiionsst® for insertion in the cur- 
rent week's issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to press early with a portion of the edition 
alterations for standing Advertisements should be 
received not later than 1 p.m. on Wednesday after- 
noon in each week. 
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advice should onnt to the Publisher. 
Foran = Colonial Subscribers receiving incomplete 
hrough newsagents are requested to communicate the 
the Publisher, tog together with the agent’s name and ad 
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and 36, Bedford Street, Strand, London, W.C. 
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NOTICE TO CONTINENTAL ADVERTISERS. 


Advertisements from Germany should now be sent 
through Messrs. G. L. Daube and Co., Frankfurt- 
am-Main, who have been appointed our Agents for 
that country for Trade displayed Advertisements. 
Advertisements from Belgium, and Hol- 
land should be sent through the Agence Havas, 
8, Place de la Bourse, Paris, Sole Agents for those 
countries for similar Advertisements. 








REaDIne OAsEs. — cases for containing twenty-six 
numbers of Eeeryusnine may be had of the Publisher or of any 
newsagent. Price 6s. each. 


NOTICES OF MEETINGS. 


Puysicat Society or Lonpon.—A meeting of this Society will be 
held at 5 p.m. on Friday, March 13, in the rooms of the Chemical 
Society, Burlington House. 1. ‘‘On the Interpretation of Milne 
Seismograms,” by Dr. Farr. a ae Potentiometer for Thermo- 
couple Measurements,” by Dr. Lehfeldt. 3. ‘‘A Direct- 
Reading Potentiometer for ela Flectrie Work,” by Dr. J. A. 
Harker. 4. ‘‘The Measurement of Small Resistances,” by Mr. A. 
Campbell. 5. ‘‘A Resistance Comparator,” by Dr. R. A. Lehfeldt. 
Council meeting at 4.15 p.m. 

Society or CuEemicaL Inpustry.—An extra meeting will be held 
on Monday, March 16, 8 p.m. 7 when the following papers will 
be read and discussed :— “The Standardisation of Analytical 
Methods,” by Mr. H. ae Richtaona. F.LC., F.C.8. ‘‘ The Stan- 
dardisation of Commercial Methods of Analysis, especially those 
Applied to Brewing Materials,” by Mr. Arthur R. Ling, F.LC., 
F.C.S8. 


Society oF Arts.—Monday, March 16, at 8 p.m. Cantor Lec- 
tures. ‘‘ Hertzian Wave Ai ay oe in Theory and Practice,” by 
Professor J. A. Fleming, M.A., D. F.R.S. Four Lectures. Lec- 
ture III. —Tuesday, March 17, at 4.30 p.m. Applied Art Section. 
‘* Artistic Fans,” by Miss Hannah Falcke. Sir George oe 
K.C.LE., O.8.L, will preside. —Wednesday, March 18, at 8 
**New Aspects "of Life Assurance,” by Mr. William Schooli: ne 
Mr. Thomas Emley Young, B.A., will preside. 

Tue INSTITUTION OF CIVIL ENGINEERS. — Tuesday, March 17, at 
8 p.m. Papers to be further discussed :—‘‘ Recent Irrigation in 
the Punjaub,” by Mr. Sidney Preston, C.I.E., Assoc, M. Inst. C.E. 
“The Irrigation Weir across the Bhadar River, Kathiawar,” by Mr. 
John J. B. Benson, Assoc. M. Inst.C.E. Time permitting, to be 
submitted for discussion :—‘‘ The Protection Works of the Kaiser- 
i-Hind Bridge over the River Sutlej, near Ferozepur,” by Mr. 
Amyas Morse, M. Inst. C.E.—Students’ visit, Wednesday, March 18, 
at 2.30 p.m., to the Generating Station of the Central Electric 
Supply Company, Limited, Lodge-place, Grove-road, N.W. (As- 
pe vi at the works.) 

Royat METEOROLOGICAL SocieTy.—At the ordinary meeting of 
the Society to be held at the Institution of Civil Engineers, 
Great George-street, Westminster, S.W., on Wednesday, the 
18th inst., at 7.80 p.m., a lecture will be delivered on ‘The 
Passage of Sound thro rough the Atmosphere,” by Mr. C. V. Boys, 
F.R.S. The lecture will be illustrated by experiments and lantern- 
slides. 

Tue INSTITUTION OF MINING AND METALLURGY. — Thursday, 
March 19, at 8 p.m., at the rooms of the Geological Society, 
Burlington House, Piccadilly, London, W. The Report of Council 
and Statement of Accounts fers! will be presented, and the 
President will deliver his actiress. 

Roya INSTITUTION: OF G eon —Friday evening, March 20, 
at 9 o’clock. Professor ,€. A. Schiffer, LL.D., F.R.S., on “The 
Paths of Volition.” Afternoon lectures next week :—Tuesday, 
March 17, at 5 o'clock, Sir Robert Ball, M.A., LL.D., F.R.S., on 
“Great Problems in Astronomy ag Lecture L). ‘Thursday, March 
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THE NAVY ESTIMATES. 
Tue Navy Estimates for the financial year which 
commences on the first of next month were issued 
last Monday, and amount in the gross to not very 


,|far short of thirty-six million pounds; exactly 
365 | 35,836,841. There are, however, 1,379,3411. worth 


of ‘‘ appropriations in aid ” (consisting of surpluses, 


367 | contributions from various sources, sales of old 


stores, and miscellaneous receipts), so that the 
actual sum asked, or net estimate, is 34,457,5001. 








That is, nearly three-and-a-half times as much as | 


was voted for the Navy thirty years ago, when 
the total was 10,004,725/. Ten years after that 
(1883-4) it had risen to 11,733,958/., whilst ten 
years later, again, in 1893-4, the net estimate was 
14,240,100/. At the latter period, however, the 
Naval Defence Act of 1889 was in force, that being 
its last year, and Lord Spencer was First Lord of 
the Admiralty. This Act provided the sum of 214 


48®/ million pounds for ships and armaments, the ex- 


penditure to be spread over a period of five 

years. The current financial year’s estimates are 
a1 2655,500/., there being an increase of 3,202,0000. 
over the year 1901-2. 

The total for the coming financial year may be 
truly described as colossal ; and when one considers 
that approximately a like sum is spent on the Army, 
one can hardly help giving a passing thought to what 
amelioration in the lot of mankind could be effected 
if the labour represented by these vast sums could 
be turned to useful and more pacific ends. It is, 
however, useless to repine at what stern necessity 
forces upon us. Rightly considered, the millions 
annually devoted to the Navy and to ‘the Army are 
the truest economy, as well as the surest instru- 
ments of peace. Perhaps the day may come when 
the good sense of nations and the decay of jealousy 
among people of different tongues may make a 
much smaller provision against assault prudent ; 
but surely that time has not yet arrived. In the 
Table given on the next page the amounts of the 
various votes for the coming year and the five years 
preceding it are stated, and the steady advance 
in the magnitude of the totals will be seen. In the 
personnel of the Fleet there is an increase in numbers 
of 4600 over the present year, the total numbers for 
the coming year being 127,100; thisadds the sum of 
350,800. for their pay and 269,0001. for victualling. 
Ten years ago the personnel was 76,700. There is 
a small decrease, and a gratifying one, in Vote 4— 
martial law ; and moderate advances for education, 
scientific services, and the Royal Naval Reserve. 
We then come to the chief section of the Estimates, 
Vote 8, which is devoted to ‘shipbuilding, re- 
pairs, maintenance, &c.,” the total for which is 
17,350,000. net, or rather more than half the 
full sum of the Estimates. Of this large amount, 
1,150,000/. will be devoted to the commencement 
of new ships. Ten years ago Vote 8 amounted to 
4,719,0001. net, but then the Naval Defence Act 
was still running ; five years ago (1898-99) it was 
10,801, 0007. 

One of the most notable features in the Esti- 
mates just presented is the marked increase in 
the amount to be spent on contract-built shi 
over nine and a half millions—not so very far = a 
of the whole annual cost of the Navy thirty years 
ago. This sum would be very far from all lost 
even were we assured of continued e. The 
high position held throughout the world by British- 
built ships and British-made marine engines is 
due in a large measure to the influence the 
construction of vessels for the Royal Navy has 
had upon the industry. The efforts necessarily 
made to obtain the utmost efficiency, both in speed 
and other matters, for war vessels, react in the 
design of merchant ships to an extent. that is, 
perhaps, not often recognised, and there can be no 
question that the science and practice of naval 
architecture and marine-engine design would not 
have reached the position they have without the 
stimulus given through Admiralty contracts. To 
take one instance alone, the effect of torpedo craft 
on speed, with the example set in lightening the 
construction of hulls and machinery, we see how 
much has been done by what the late William 
Denny called practicable model experiments. 
Again, there is the money that the shipbuilders 
earn for the country, and which does not come out 
of the pockets of the taxpayers, by building war- 
ships for foreign. powers. That is an appreciable 
national asset which we shoald hardly secure were 
it not for the large amount of money spent by the 
Admiralty in private shipyards. It is, moreover, 
satisfactory to know that the amounts for ship 
construction in the Navy Estimates are all earned 
by British workmen, and that the money is spent 
again within the Empire, or, at any rate, a very 
large proportion of it. Thus, for reasons to which 
reference has already been made, it might be 
wished that the labour could be directed to other 
and more peaceful ends ; the money is, as it were, 
but taken from one pocket to put in another, and 
we need not altogether regret the millions spent 
on new ships, engines, and armaments. 

In regard to this question of contract work, it 
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is satisfactory to see, by Lord Selborne’s annual 
explanatory statement, that it is intended to extend 
the field of work covered by contractors. The 
sending of ships of the Royal Navy to the yards of 

rivate firms for extensive refitting or — 
instead of all going, as formerly, to the Royal 
Dockyards, is a wise policy that the country will 
appreciate. It is also satisfactory to learn that it 
has been decided to allow contractors to complete 
the ships they build, so that the vessels may be 
in all respects ready for commission. This extension 
of the field of work of private shipyards will add 
largely to our national resources, and may prove a 
valuable asset if we are ever engaged in a great 
naval war. As Lord Selborne very truly remarks, 
it will enable ‘‘ all the shipbuilding firms who con- 
struct war vessels to gain further experience, and 
be better prepared to undertake naval work.” 
There is, however, an advantage beyond this which 
the taxpayer will not be slow to appreciate. When 
ships built by contract have been taken to the 
Royal Dockyards for completion — the custom 
hitherto—it has been the delight of certain autho- 
rities who have had a word in the matter to alter 
much of the work already executed, and money has 
been wasted in the past in this way to a remark- 
able extent. 


will, it is said, devolve on this new officer. This is 
good news. The Admiralty, like most Government 
departments, has always been too prone to ‘‘cut 
logs with razors.” Had the change been made a 
few years ago, Sir William White might not have 
been so early disabled by worry and overwork. It 
is to be hoped, however, that the creation of ‘‘a 
new officer” will not result in divided authority, 
which would mean added confusion. 

The statement made regarding the Engineer-in- 
Chief’s duties is not sufficiently explicit to form an 
| Opinion upon it. The Engineer-in-Chief, as is well 
known, is not only the responsible adviser of the 
Board on all questions of naval engineering, but he 
/is also the official head of the engine-room branch 
of the personnel of the Navy. Lord Selborne con- 
| siders these two duties are not necessarily connected. 
| This may be true, and it may also be advisable, as 
| is now proposed, to separate them ; but, whatever 
_comes, it seems to us indispensable to the efficiency 
|of the engineering branch of the Navy that the 
‘appointment of engineer officers should be virtually 
| within the province of the engineering branch. 
| The subject is a large one, and vital to the interests 
|of the * i and it would be difficult to discuss it 
| adequately in a general article such as this. 
| Another new departure that opens up matter 
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1898-1899 | 1899-1900 , 1900-1901 1901-1902 1902-1903 | 1903-1904 




















Vote Year 
ErrecTIVE SERVICES. £ | £ £ £ £ & 

1 Wages of officers, seamen, and boys, coastguard, and | | 
Royal Marines a aps o én os ..| 4,988,000 | 5,242,700 | 5,527,000 | 5,576,000 | 5,962,000 | 6,312,800 
2 Victualling and clothing for the Navy .| 1,491,700 | 1,606,700 | 1,715,800 | 1,892,300 | 2,023,500 2,292,500 
3 Medical establishments and services 167,000 176,600 208,800 219,000 246,500 | 259,000 
4 Martial Law .3 $3 + 11,400 12,200 13,300 16,200 17,700; 15,500 
5 Educational services .. : 86,600 90,600 92,300 100,600 | 101,700 116,100 
6 Scientific services SS : 67,200 69,500 66,900 65,800 5,000 69,400 
7 Royal Naval Reserves. . me, % ; 257,000 271,000 271,100 292,100 286,900 | 297,500 

8 Shipbuilding, repairs, and maintenance :— | | | 
Section I.—Personnel .. : ae .| 2,218,000 | 2,417,000 | 2,523,000 | 2,684,000 2,661,500 2,991,800 
» I1.—Matériel ..| 2,971,000 3,799,000 | 4,139,100 | 5,306,500 4,812,700 4,786,700 
»» I1I.—Contract work .| 5,612,000 6,601,000 | 6,739,000 | 6,685,500 | 7,665,800 9,571,500 
9 | Naval armaments ; ol ~ ne i .| 2,549,200 2,710,800 | 3,757,900 | 3,919,700 | 3,356,400 3,206,100 
10 | Works, buildings, and repairs at home and abroad 650,100 795,100 885,800 | 1,023,100 | 1,100,000 1,502,000 
ll | Miscellaneous effective services ea x 232,900 248,200 271,200 359,500 368, 409,500 
12 | Admiralty Office os 247,7 261,600 | 267,100; 279,600! 294,300 306,400 
| Total effective services .. ; . . /21,549,800 |24,302,000 26,477,800 |28,603,900 (28,962,600 '32,136,800 

} Non-EFFECTIVE SERVICES. } | 
13 a de reserved, and retired pay ..| 752,500 774,700 786,700 | 790,900 | 782,100; 784,300 
14 | Naval and marine pensions, &c. ..| 1,082,900 1,116,000 | 1,123,600 | 1,140,100 | 1,160,700 | 1,186,300 
15 Civil pensions and gratuities .| 332,900 341,500 | 343,500 340,600 350,100 350,100 
| Total non-effective services .| 2,168,300 2,232,200 | 2,253,800 2,271,600 | 2,292,900 | 2,320,700 

Extra Estimate. } | | 

16 | Additional force in Australasian waters—annuity pay- | | 

| a bs Bs a: = 60,300 60,300 60,300 


able under’ .. a 


Grand total .. ro ae . a . 








. 23,778,400 26,594,500 27,522,600 30,875,500 31,255,500 |34,457,500 
| | 





The First Lord’s statement is in many respects of | for reflection is the announcement—which has pre- 


more than ordinary interest this year, and we may 
look forward to an unusually animated debate when 
the Estimates are brought forward next week. The 
most animated discussion will doubtless be that on 
the recent memorandum of the First Lord dealing 
with the status of naval officers, by which the 
sweeping changes that are Fes ag in regard to 
extending the engineering education of the execu- 
tive branch is to te effected. Only brief reference 
is made to this most important question—which lies 
at the root of the efficiency of the Fleet—in the 
annual statement, and we may well leave the sub- 
ject to see what is said in the House of Commons 
next week. No doubt a vi us attack will be 
made on the new policy, but if nothing more perti- 
nent can be said in Parliament than has appeared 
in correspondence in the Press—in whigh some 
eminent authorities have taken part— criticisms are 
likely to be more distinguished by their rhetoric 
than by an appeal to reason. 

In the Admiralty Office there are to be some 
notable changes. ‘‘In the sphere of work of the 
Director of Naval Construction,” the First Lord’s 
statement says, ‘‘a new sub-branch has been 
formed under an ofticer stylei the Superintendent 
of Construction Accounts and Contract Work, 
whose position towards the Director of Naval 
Construction is analogous to that of the Super- 


| viously been made—that ‘‘ the Board have decided 
|to strengthen their equipment for dealing with 
| specially difficult problems of marine engineering 
| by asking a small committee of the highest recog- 
nised authorities in the country to consent to meet, 
/on occasion, when summoned by the Controller, 
and give them the benefit of their advice on any 
question submitted to them.” There cannot be two 
, opinions as to the desirability of bringing the highest 
engineering talent the country possesses to bear on 
new and complex technical problems, but the action 
‘needs to be taken with circumspection. ‘‘ The 
highest recognised authorities” on warship engi- 
, neering should certainly be the chief professional 
officers of the engineering branch at Whitehall. 
No man—or-no two or three men—however, can 
know everything, and doubtless outside assist- 
ance may be desirable at times. But if the 
new Committee is to be pitted against the 
department, and their Lordships of the Board, 
not one of whom is an engineer, propose simply 
to strengthen their hands in opposition to their 
proper technical advisers, the new departure 
;can lead to nothing but confusion and disaster. 
| We do not, of course, say this is the case; 
‘but it would have been more satisfactory if 


ithe First Lord’s statement had said that ‘the | 
| small committee of the highest recognised autho- | 








bringing all knowledge and talent possible to bear 
on naval engineering problems is one to be com- 
mended ; but the Board must be careful not to 
emasculate the engineering office. 

The boiler question naturally finds a place in the 
First Lord’s statement, as it is likely to do for 
some time to come in all documents dealing with 
the Royal Navy. Not much that is new, however, 
is said. We are again told that the policy 
of the Board will be to adhere to a combina- 
tion of four-fifths water-tube boilers of a cer- 
tain type, recommended by the Water-Tube 
Boiler Committee, and one-fifth cylindrical. Lord 
Selborne adds that he has never attempted to mini- 
mise the difficulties caused by the adoption of 
Belleville boilers, but these were, he says, ‘‘ due 
partly to the faulty manufacture of the first series 
of such boilers, partly to the great increase of pres- 
sure, and partly to the initial want of training of the 
personnel in their management; but they were 
mainly ejusdem generis with those which the Navy 
had for years to contend with on the first adoption 
of the various kinds of boilers which preceded 
them.” We have so frequently discussed this sub- 
ject in these columns that it is sufficient now to 
quote the First Lord’s statement, which, we feel 
assured, those well acquainted with the subject will 
be free to endorse. 

There is no need to refer here to the remaining 
votes of the Estimates, the amounts of which are 
given in the subjoined Table, more especially as 
we shall return to the subject next week, when the 
debate comes on in the House of Commons. 








THE STEEL TRUST AND HOME 
COMPETITION. 

THE reason that combines and trusts are so much 
more successful in America than here lies, of 
course, in the support they gain from the tariff. 
That this is recognised is shown by the low price of 
the Steel Corporation’s stocks, which is due to the 
belief that the tariff will have to be modified within 
a very few years, or more. Its officers, of course, 
do not agree with this view. They declare that the 
depreciation is due partly to an erroneous concep- 
tion of the vast benefits that are derived from the 
consolidation of interests, and partly to an ex- 
aggerated idea of the injury inflicted by vexatious, 
if unsuccessful, litigation. One of the leading 
officials has recently been explaining the whole 
position. Speaking of the actual trading success 
of the Trust, this official said :—‘‘It would be 
possible to give many reasons, but there are two 
that account more than any others for the success 
of the company. These are, the proper distribution 
of material and orders, and the advantages gained 
by the utilising of the combined experience and 
ability of all managers of the constituent corpora- 
tions.” While the business of each constituent 
company is managed individually, it appears that 
there is one general salesman for all the com- 
panies, and he takes all the orders and books 
them for the company nearest the place where the 
finished product is to be delivered, and where it can 
be made most profitably.. A mill in the West, for 
instance, may be able to turn out rods at, perhaps, 
a trifle lower cost than a mill in the East ; but if 
some rods are wanted in the East, it might be, on 
the whole, more profitable to fill the order at the 
eastern mill. It is one- man’s duty to investigate 
cost of production, &c., of all the articles made by 
this corporation, so that all orders may be filled 
most profitably in every respect. Again, the 
proper distribution of raw material is a great 
source of advantage. Before the consolidation, for 
instance, the Carnegie Works might succeed in 
securing all the coke in sight ; while another im- 
portant company might have to pay a very high 
price for the material, or go without. Or another 
concern might get all of a desirable ore, with the 
same result. Under the Steel Trust’s organisation 
there are a number of men whose business it is to 
see that there is a proper and equitable division of 
the raw material among the several companies, 


intendent of Naval Ordnance Stores to the Director | rities”’ were to consult with the engineering with the view of securing the best results for all. 


of Naval Ordnance.” We are not quite sure’ officials, and give them the benefit of advice. It | 


The leading official referred to is authority for 


exactly what this position is ; but we are informed | is, moreover, by no means certain that the | the statement that the Trust has more unfulfilled 
that the new appointment will lead to ‘‘the Director | highest authorities—recognised or unrecognised— 


of Naval Construction being freer than he has ever | will always be available. Highest authorities are 


been to devote his whole energies to the work of 
designing ships and of genera 4 supervising their | 
construction in accordance with his designs.” The | 


duty of the detailed superintendence of contract | 
and financial work connected with construction | 


apt to be very busy men, and are not always willin 
to devote the time needed for elucidating new an 
abstruse problems of engineering science—matters 





orders on hand at this moment than at any time 
since its organisation. These unfulfilled orders 


aggregate 5,250,000 tons, as against 3,000,000 tons 


last year. This is acondition, the Trust assures the 
world, it does not seek ; it would prefer to have the 


which, moreover, often need the aid of considerable supply and demand closer together, as ‘‘ then there 


experimental research. 


However, the object of | is less danger of there being much difference be- 
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tween current prices and the prices at which con- 
tracts were made.” For that reason it claims to 
welcome the small competitor, who can do a 
profitable business when times are good and 
the demand is in excess of the supply. At 
other times it knows the small competitor 
must close up his mills or lose money, while 
the Trust itself, by reason of its great and 
numerous advantages, will always be able to do 
business profitably. This spectacle of the Steel 
Corporation as the benevolent friend of the small 
competitor is one for the angels to gush over. But 
before committing ourselves to sentimentalities, we 
would rather wait to see what will be its real atti- 
tude when trade slackens off again. 

One feature of the Steel Corporation is the 
necessity it is under of buying out competition. 
For instance, a rival trust witha capital of 50,000,000 
dols. or thereabouts was absorbed only the other day. 
In one respect this absorption is a source of strength, 
but in another it is a source of weakness, and ob- 
viously if the Corporation:is not able, on occasion, 
to buy out all active competition in the country, it 
may get into difficulties when home competition 
may be forced, or strengthened by the modifica- 
tion of the tariff. There are plenty of serious 
rivals still in the field. In the western part of 
the country the Trust is opposed by the Colo- 
rado Fuel and Iron Company, which owns by 
far the largest group of mills and smelters west 
of the Mississippi River, and has the advantage 
of being directly in a very large trade territory. 
This company alone controls 80,000 acres of coal 
land, 3000 coke ovens, and has a producing 
capacity "of 550,000 tons of metal in various 
forms annually, while it is capitalised at 40,000,000 
dols. In the South the Tennessee Coal, Iron, 
and Railroad Company is the principal rival 
of the Trust, controlling 450,000 acres of coal and 
ore lands and 20 blast-furnaces, in addition to a 
large steel plant and wire mill. It produces 750,000 
tons of iron annually, and 350,000 tons of steel in 
various forms. Perhaps the strongest competitor, 
however, is the new Lackawanna Steel Company, 
now building works near Buffalo, New York, which 
will employ about 7000 men. This company is 
capitalised at 40,000,000 dols., and is completing 
a plant for making rails and billets which will pro- 
duce 1,000,000 tons yearly. But right in the terri- 
tory of the Steel Corporation—the Pittsburgh 
district—another company has increased its capital 
with the view of largely expanding its plant for 
competitive purposes. This is the Jones and 
Laughlin Company, of Pittsburgh, which, origi- 
nally capitalised at 4,000,000 dols., within the 
last two years has reorganised on a basis of 
20,000,000 dols., controlling 6000 acres of the 
best coal land in Pennsylvania and 1500 coke 
ovens. Its mills turn out steel in nearly every 
commercial form, consuming 2,000,000 tons of ore 
annually. Some of the plants are located side by 
side with works of the United States. Corporation, 
but the company has been handicapped in the past 
by.the railroad monopoly which the Pennsylvania 
company has exercised in this district in connection 
with the ‘Pittsburgh, Bessemer, and Lake Erie 
Railway. The Jones and Laughlin Company, 
however, will have a railroad of its own also, and 
has made surveys for one to be constructed from 
its principal works to a point on Lake Erie, a 
distance of 125 miles. The railroad will cost 
15,000,000 dols., but it will enable the company to 
obtain its ore at as lowa costas any of the corpora- 
tions jn Western Pennsylvania. A portion of its in- 
creased capital has also been expended in enlarging 
its various. plants, and the addition of considerable 
labour-saving machinery, which will considerably 
reduce the average cost of producing a ton of iron or 
a ton of steel. As it is, the company has some of 
the most modern plants in the country in its group. 








THE JOINT COMMITTEE ON 
MUNICIPAL TRADING. 

THE appointment of a Joint Committee to in- 
quire into the subject of municipal trading will be 
regarded as highly satisfactory by all who are 
interested in electric lighting and power supply. 
Of the many industries which have been affected in 
recent years by the craze for municipalisation, per- 
haps that with which electrical engineers are con- 
cerned is the most important. The supply of elec- 
tricity for lighting purposes, and the working of 
tramways by electricity, has passed out of the 
hands of private conpanies in many parts of the 





country, while in the present Session of Parliament 
the London County Council have it in view to 
extend the area of municipal trading so as to 
include the supply of electrical fittings, and, more 
important still, the supply of electricity in bulk. 
Even if the appointment of the Committee serves 
no other useful. purpose, we trust that it will at 
least have the effect of inducing Parliament not to 
make these innovations until the Committee have 
inquired into and reported upon the matter. 

The scope of the Fay se inquiry would seem 
to be fairly wide. r. Gerald Balfour moved the 
following resolution on March 5 :—‘‘ That it is 
expedient that a Select Committee of this House 
be appointed to join with a Committee of the Lords 
to consider and report as to the principles which 
should govern powers given by Bills and provi- 
sional orders to municipal and other local autho- 
rities for industrial enterprise within or without 
the area of their jurisdiction.” This resolution 
amounted, as Mr. Gerald Balfour pointed out, to 
asking the House to re-appoint the Committee 
which was appointed in 1900, but which never 
completed its task. Since that date there has 
been a considerable development of municipal 
trading. The local authorities have blossomed 
forth as the purveyors of many luxuries which some 
few of the ratepayers may demand, with the result 
that local debt has increased by leaps and bounds 
in almost every area. 

We venture to hope that the arguments which 
have been expressed by us in these columns from 
time to time may be brought in some form or 
other before the Committee, so as to be carefull 
considered by them in framing their report, whic 
document, we understand, is to take the form ofa 
series of suggestions for the guidance of the Com- 
mittees for the consideration of Private Bills. 

Those who opposed the appointment of the Com- 
mittee were well represented by Mr. Burns, who 
said :—‘‘ Outside the Times and a few company 
directors, whose policy on municipal trading is 
equal to their own incapacity to manage their own 
affairs, there is no tittle or shadow of a public 
demand for this inquiry.” But it is idle to say 
that opposition is so restricted. Those who pay 
rates are beginning to realise that there are sources 
of expenditure more delectable than the payment 
of interest upon immense local loans. 

They are also beginning to realise that the huge 
profits which local authorities have promised would 
be diverted from the pockets of shareholders in pri- 
vate companies to the diminution of the rates exist 
only on paper, or in the imagination of the borough 
officials. Of course, there are exceptions ; but we 
urge that no primé facie case has yet been made out 
for the wholesale surrender of tramways and electric 
lighting undertakings to the local authorities. 

The tactical methods of the municipal trader 
leave much to be desired. Protected by the Public 
Authorities’ Protection Act, he enters into competi- 
tion with the private company on the ground floor. 
He has not in one instance which we could quote 
refrained from acts of violence in order to bear 
down opposition. In the Marylebone case, which 
we commented upon last week,:it was shown that 
a local.authority, who had obtained the authority 
of Parliament . to take over property compul- 
sorily—the price to be settled by arbitration—did 
not hesitate when the time came for payment to 
endeavour to subvert the award. Such are the 
risks and consequences of municipal enterprise. 

Nor does the local authority always appear to be 
willing to consult the wishes of the ratepayers. 

In this connection it is interesting to refer to 
certain facts which came to light in the case of 
Rex v. the Mayor of Dover (ex parte Bradley), 
which recently came before the Divisional Court. 
It appeared that the Dover Corporation, having 
entered into a purchase agreement with the com- 
pany which supplied the town with electricity, 
were desirous of seeking Parliamentary powers to. 
carry out that agreement. With this object they 
summoned a meeting of the owners and rate- 
payers, in accordance with Section 4 of the 
Borough Funds Act. On a show of hands the 
resolution was declared carried, but a Mr. Bottle, 
one of the directors of the local gas company, 
demanded a poll as a ratepayer. Another rate- 


payer said: ‘‘I second the demand, if neces- 
sary.” The Town Clerk said it was not necessary, 
and the meeting closed. Mr. Bottle having subse- 
quently withdrawn his demand for a poll, for 
reasons which do not appear in the report, an 
application was made to the Court for a mandamus 





calling upon the Corporation to grant a poll in 
accordance with Mr. Bradley’s request. The Court 
made a rule absolute for a peremptory mandamus. 
We do not know the reason why Mr. Bottle withdrew 
his demand for a poll; but the case at least affords an 
instance of a local authority embarking upon muni- 
cipal enterprise without sufficient boldness to take 
the sense of their ratepayers upon the question. 








HERTZIAN WAVE TELEGRAPHY. 

Last Monday evening Professor J. A. Fleming, 
D.Sc., F.R.S., gave the second of a series of four 
Cantor lectures at the Society of Arts, on ‘‘ Hert- 
zian Telegraphy in Theory and Practice.” A notice 
of the first of these lectures appeared in our last 
issue. Dr. Fleming commenced his second lecture 
by saying that the former lecture was devoted to 
the theory of the radiator or ‘‘ aerial,” and that the 
present one would deal with transmitting arrange- 
ments and transmitters. 

Referring to the diagram of the siren and electric 
oscillator (which appeared on page 300 ante), he 
said that he would push further the analogy which 
he explained in the former lecture. Last time he 
had dealt with the pipe in which the vibrations of the 
siren were produced, and with the wire which served 
a like purpose for the electric oscillator ; he would 
now turn to two other analogous features, which were 
an air-compressing pump and an induction coil. In 
wireless telegraphy the source of power was either 
an induction coil or an alternating-current trans- 
former. A battery would not give sufficient pres- 
sure for the purpose. It was customary to use 
10-in. coils—that is, coils which would give a 
spark in air of a length of 10 in. He then threw 
upon the screen a section of such a coil, rapidly 
explaining its construction, and laying stress on 
the fact that the secondary had to be very carefully 
insulated, so that wires having large differences of 
electromotive force should not be adjacent to each 
other. The coil which he illustrated had a length 
of 200 yards of wire in the primary and 17 miles 
in the secondary. There was a current in the 
secondary only when the current in the primary 
was either stopping or starting, and hence the 
construction of the interruptor, which stopped 
and started the primary current, was a matter of 
very great importance. The most usual form of 
interruptor was known as the “ hatnmer break,” 
and consisted of a piece of iron which was at- 
tracted by the core of the coil, and in moving 
broke the primary circuit ; it then fell back and 
renewed the circuit. Such breaks, however, were 
far from being efficient, and new forms had been 
devised. It was customary also to put a con- 
denser in parallel with the break. This arrange- 
ment still persisted, because instrument-makers 
were a conservative race, and made their coils now 
in the same way as they did twenty years ago. 
Messrs. Newton and Co., of Fleet-street, have, 
however, we understand, recently designed for the 
Admiralty a form of induction coil specially adapted 
for wireless telegraphy. 

Better devices had been produced in Germany, 
and there were several forms of break originating 
there which gave good results. It was Fizeau 
who, in 1853, introduced the condenser, as he 
found its employment increased the electromotive 
force at the terminals of the secondary. Lord Ray- 
leigh, however, had shown:that if the break were 
sufficiently sudden, the condenser was not needed. 
Professor Trowbridge had also devised a break in 
which a platinum wire was dipped into, and raised out 
of, an acid, and this break did not need a condenser. 
Several forms of mercury break had. been devised, 
more particularly for use with Réntgen ray appa- 
ratus. In the Mackenzie-Davidson break-a paddle 
driven by an electric motor, worked in a bath of 
mercury, and by churning up the mercury caused 
interruptions in the current. An improvement on 
this, known as the mercury turbine break (Fig. 1, 
page 354), had been devised by Max Levy.. In this 
there was a quantity of mercury contained in an 
open-mouthed cylinder, in which there rotated a 
paddle wheel acting as a centrifugal pump. . This 
wheel drove the mercury over the top of the cylinder, 
and projected it against an electrode. Around the 
cylinder there rotated a second cylinder of non- 
conducting material, the lower edge of which was 
serrated. The teeth of these serrations masked the 
electrode, and cut off the stream of mercury, while 
the spaces between the teeth allowed the mercury 
to pass. The mercury itself formed one electrode 
of the apparatus, and consequently the circuit was 
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alternately broken and made. By varying the speed 
of the motor, it was possible to regulate the number 
of breaks per second, and also the interval between 
them, and by this device the working of the coil 
could be largely controlled. At the maximum speed 
of 700 breaks per second the spark was thin and 
crackling, while at the lower speeds—of less than 
100 per second—the spark grew full and fat, and 
less noisy. An interruptor based on these prin- 
ciples was constructed by the Allgemeine Elextyri- 
citaéts Gesellschaft ; illustrations of this apparatus 
will be found in the March issue of Traction AND 
TRANSMISSION, Plate XXXVII. This interruptor 
required the use of several pounds of mercury, 
and to avoid this another form was constructed, 


of a coil there was a sudden rush of current in the 
secondary, which lasted only so long as the current 
in the primary was increasing. Then so long as the 
primary current was uniform there was no current 
in the secondary, while when the primary current 
was dying away to nothing, on account of the break 
of the circuit, there was a sudden rise of electro- 
motive force—a generation of current—in the 
secondary. The more quickly the current in the 
primary was ~~ , the greater was the electro- 
motive force in the secondary, and the shorter the 
time that the current flowed therein. As an 
analogy to help his audience to understand how 
important it was that the break of current should 
be as instantaneous as possible, Dr. Fleming ad- 


in which a disc, provided with copper segments, | duced the case of a number of cisterns, each 
ran under carbon brushes, being driven froma motor | capable of holding about a bucketful, but some 
whose speed was under complete control. narrow and others wide. If a bucketful of water 

In 1899 Wehnelt brought out an electrolytic break, | were poured into a narrow cistern, it rose to 
in which a lead plate immersed in dilute acid formed | a considerable height and produced comparatively 
one electrode, and a platinum wire passing through | large pressure at the bottom; while if the cis- 
the bottom of a porcelain tube, the other electrode. | tern were broad, the depth of water was small 
In a circuit containing inductance, the current | and the pressure little. Nowa condenser charged 
passed intermittently from the platinum to the) by a coil was like a cistern, and if it were of large 
lead, the interruptions being at the rate of thousands | capacity, the pressure in it was only small ; while if 
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for memory, it might be said that a pressure of 
3000 volts was required per millimetre of spark- 
gap. This figure, however, was different when the 
gap was surrounded by gases other than atmo- 
spheric air, and also when the pressure of the air 
was varied. He then showed that by surrounding a 
spark-gap with air to the pressure of 50 Ib. to 60 lb. 
per square inch, the air did not give way until the 
electric pressure had risen to a much higher limit 
than if the air were at atmospheric pressure. The 
apparatus he used to demonstrate this to the audi- 
ence is illustrated in Fig. 6. In this I is a coil, C, 
a condenser, T, a transformer, 8S, a second spark- 
gap, and so on. When a spark occurred at §,, 
oscillations were set up in the secondary of the 
transformer T,, and sparks occurred at 8,, provided 
the balls were near enough together. tt was pos- 
sible, however, to place them so far apart that no 
spark took place under these circumstances. Then, 
by compressing the air around §,, the electro- 
motive force produced by the coil I rose to a much 
higher figure before it broke down the air, and con- 
sequently a much greater inductive effect was pro- 
duced in the transformer T,, which showed itself 
by sparks at the gap S,. It was thus demonstrated 
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per second, apd being variable according to the! it were of small capacity the pressure was corre- 
protrusion of the platinum wire. There had been | spondingly large. Unfortunately, makers of coils 
much discussion as to the theory of this apparatus, | could never tell how they would behave when con- 
but.-he had not had time to go into that matter. | nected to a capacity.-of a certain size. But for 
It was found to work best at a difference of poten- | aerial partes 7it ‘was absolutely necessary to 
tiak of 60 to 80 volts, and gave from 100 to 2000 | have a capacity-in order to get a store of energy, 
interruptions per second. The frequency, how- jand also a coil that was capable of supplying 
ever, was not under very exact control. A electricity fast. Fig. 4 shows results plotted 
modification of the apparatus had been devised from the terminal voltage of a condenser of capa- 
by Caldwell, and is shown in Fig. 2 annexed. | city C, charged through a resistance R, C being 
ere the electrodes are two lead plates, one | measured in microfarads and R in megohms. This 
of which is contained in a tube perforated with | diagram showed that the coil was only capable to 
several holes. A further modification of this charge the condenser up to 60 per cent. of its capa- 
was devised by Campbell-Swinton. Here, as | city in one second, and that it needed six or seven 
shown in Fig. 3, the tube had only one aperture seconds to complete the charge. Every condenser 
at the bottom, and this could be more or less hada time constant, which was given by the for- 
closed by a pointed glass rod, this rod forming | mula below. 
the means of adjustment. In such apparatus,| The period of an electric oscillation in a circuit 
however, it was not possible to alter the frequency of inductance L centimetres and capacity C micro- 
without at the same time changing the current, and | farads is :— 


for wireless telegraphy such breaks were not of | T= /CL 

much importance. " eae 
The lecturer then turned to describe the requi- 5,000,000 

sites of a good break. The function of the induc- | N= Ns 5 


tion coil was to charge a condenser, and this made , 
a great difference in its action ; a coil which would | F ae 
give a 10-in. spark in air would, when joined to a N = number of oscillations per second. 

condenser, only give a spark of a few millimetres. As a matter of practice, five to ten times the 
The lecturer joined on toa coil which he had on | time constant, as found by the formula, was neces- 
the table a capacity of »}5 microfarad, and showed | sary for the full charge of the condenser. 

that he could not get a Fraction of the electromotive| The sparking distance between spheres of 2.6 
force which the coil had —- given. By | centimetres in diameter had been investigated, and 
means of a diagram, Dr. Fleming explained that |was shown on the diagram, Fig. 5. The line was 


T = time in seconds. 


when the current was set up in the primary wire | almost straight, and, as a matter of convenience 








‘to the audience that as the atmospheric pressure 
rose round §, the electric pressure in the secondary 
circuit rose too. According to Professor Fessenden, 
more radiation, the lecturer said, was given off fyom 
the aerial wire when there was an air pressure 
of 80 1b. per square inch in the gap than at other 
times. is was, no doubt, because of the greater 
| suddenness with which the dielectric gave way, and 
allowed the spark to pass. Electric pressure was 
only generated in the secondary coil, and only 
| radiated from the aerial when the primary current 
was being accelerated, and not when it was flowing 
| uniformly ; hence the value of a sudden break. 
‘The suddenness of the break was three and a half 
times as great when the pressure was 80 lb. per 
square inch as it was when it was 50 lb. 

For getting the power necessary for aerial wires, 
an induction coil was inadequate. Such a coil 
as he had there could only be rated at one- 
tenth of a horse-power, and its efficiency was not 
/more than from 50 to 60 per cent. Hence re- 
course must be had to alternate-current trans- 
formers, which, again, introduced difficulties 
of their own. They had much lower resist- 
ances in the secondary, with the result that they 
were very apt to set up alternate-current arcs 
between the balls of the spark-gap. He had there 
a transformer encased in oil, which raised the 
voltage, which he took from the mains in the 
| building, from 100 to 10,000. Across the ter- 
‘minals of this transformer was a spark-gap. This 
‘coil also charged a pair of Leyden jars, which fed 
a second spark-gap, enabling the audience to under- 
| stand what was occurring at the first. The first gap 
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was fitted-up with a pipe, through which air could 
be forced to blow out the arc. As long as the arc 
persisted there. was practically no charge in the 
jars, because the arc formed a constant conductor 

etween the two balls, short-circuiting the ter- 
minals of the coil, but by blowing into the gap the 
are was extinguished, and only the sparks left ; 
under those conditions the jars were charged, and 
sparked freely across their gap. This was shown 
to the audience by the arc being first blown out, 
and then allowed to establish itself. Professor 
Fleming said that he had had great difficulty to 
demonstrate to the United States Patent Office 
authorities that it was possible to blow out the arc 
and leave the sparks. 

Dr. Flemingthen threw upon the screen thediagram 
of a transformer arrangement designed by himself 
especially for the production of powerful electrical 
waves, shown in Fig. 7. In this a is an alternate-cur- 
rent generator—in this case the supply generator 
which was lighting the building—H, and H, are in- 
ductances, the lower of which can be short-circuited 
by the key K; T was a transformer, S, a spark-gap, 
C, a condenser, T, a second transformer, and T, a 
third. When the inductances H, and H, were in 
circuit, they choked the current so far that there 
was not sufficient electromotive force set up in the 
secondary of the transformer T to show at the spark- 
gap S,; but when the inductance H, was short- 
circuited by the key K, then the sparks showed 
themselves. In this arrangement the inductances 
acted as throttle valves, and reduced the current in 
the primary circuit, and the key could be used as a 
sending key for signals. 

Dr. Fleming then referred to the Cooper-Hewitt 
form of spark-gap, which had just been brought 
out in America. This is a variation of the mercury 
lamp of which we gave a description on page 82 
ante. A glass globe has two short depending 
tubes filled with mercury, and the globe itself is 
exhausted. When the pressure from an alternate- 
current machine is connected to such an apparatus, 
it attains a very considerable amount before the 
current flows from terminal to terminal through 
the vapour of mercury with which the globe is 
filled. Once the circuit is established, the current 
persists, although the pressure may decrease very 
much. For instance, it may require 15,000 volts to 
establish the circuit, but when this is done the 
current will continue until the pressure has fallen 
to 20 to 30 volts. The distinguishing feature of 
this apparatus was, he said, the extreme suddenness 
of the make and break, which took place prac- 
tically instantaneously. 

The lecturer then turned his attention to energy- 
storing and voltage-raising devices. He said the 
most familiar of these were Leyden jars, but they 
suffered from the disadvantage that they were bulky 
and fragile. He had made a condenser in which 
the dielectric was micanite, and he showed a small 
box which had a storage capacity of six micro- 
farads. It was remarkable how large a bulk of 
dielectric was necessary for the storage of elec- 
trical energy, as compared with the bulk of material 
for the storage of mechanical energy. One cubic 
foot of air would store 1 foot-pound of electric 
energy, but if 2 cubic feet of air were compressed 
into 1 cubic foot they would hold 1440 foot-pounds 
of mechanical energy. Glass would only carry one- 
fortieth to one-fiftieth of a foot-pound per cubic 
foot, and this was a characteristic which it was 
impossible to get round. Micanite had a capacity 
of two to three times this, on account of its greater 
strength. 

They had now, said the lecturer, considered the 
action of devices for electric telegraphy ; they had 
to make the pressure, store it up, to release it at 
the spark-gap, and to cause the oscillations in the 
aerial. The defect of Marconi’s simple form of 
aerial wire (see Fig. 12, page 320 ante) was the very 
small amount of energy which it would store up ; 
a wire 100 ft. long had a capacity of only zg@yath 
of a microfarad, which was about one-tenth that of 
an ordinary Leyden jar. Yet this simple con- 
trivance would signal satisfactorily over a radius of 
100 miles ; its fault was that it produced an impulse 
rather than a train of waves ; it had not sufficient 
stored energy to send out wave after wave. An im- 
provement upon this was the Marconi tuned aerial 
(see Fig. 35, page 322 ante), in which a coil was 
used to charge a condenser, which was discharged 
through a spark-gap and an oscillation transformer, 
the induced secondary oscillations being used in 
the aerial. This arrangement would give 20 or 30 
oscillations, and so throw off a train of waves. 





rtant, however, that the time con- 
stant of th the circuits should be tuned, 
so that they were in unison. Its construction 
should be carried further, as shown in Fig. 7, 
on page 354, where there are three successive trans- 
formations, enabling a —v of 5 or 6 centi- 
metres to be employed in the last circuit at 8,. A 
third method—intermediate between the above two 
—was introduced by Professor Braun, and was 
shown in Fig. 29, page 322 ante. In this the oscil- 
lation transformer was dispensed with, and the 
aerial wire was connected to one pole of the con- 
denser, the other beng earthed. With this con- 
struction it was not possible to get such a store 
of energy in connection with the aerial. All the 
different forms of charging devices could be re- 
duced to three types, shown in Figs. 8, 9, and 10, 
of which the first and the last were due to Marconi, 
and the middle one to Braun. Dr. Fleming then 
quickly described the Slaby-Arco multiplier trans- 
mitter, the Slaby transmitter, the Allgemeine Elek- 
tricitéts Gesellschaft transmitter (Fig. 33, page 193 
of TRACTION AND TRANSMISSION for March), and the 
Lodge-Muirhead transmitter, pointing out in each 
case to which of the three typical forms they 
were related. 

The last portion of the lecture dealt with Mar- 
coni’s law of the distances to which signals could be 
sent. The law is as follows :— 

Marconi’s law is :—‘‘ With any given transmitter 
and receiver, if D is the distance in metres at which 
signals can be received on ‘aerials’ H metres high, 
then 


It was im 


D=CH?, 
where C is a coefficient varying from 30 to 1000, 
according to the nature of the receiver and trans- 
mitter.” 
The proof is as follows :—The wave energy varies 
as nr when H is constant. When D is constant 


the energy received varies as the square of the 
electromotive force in the receiving aerial, and there- 
fore varies as H*. Hence, when both vary together 
D 
the receiver and transmitter. 

The fact that the distance to which signals can 
be transmitted varies as the square of the height 
of the aerial had led some people to predict that it 
would never be possible to signal across the Atlan- 
tic, except by the aid of an aerial of some 2000 ft. 
in height. The law was perfectly true, but it 
depended upon the delicacy of the receiver; and 
although a height of 150 ft. was needed at the 
South Foreland, yet in consequence of improve- 
ments in the other apparatus, aerials of a height 
of 200 ft. had served for messages across the 
Atlantic. At the close of the lecture Dr. Fleming 
repeated the experiment of showing visually the 
form of a wave of electric pressure upon the aerial. 
He did that because Mr. Marconi and Lord Kelvin 
formed part of the audience, but had not been pre- 
sent at the previous lecture, and they desired to 
see the experiment. It was received with very 
great applause. 


2 
must be a constant determined by the nature of 








URBAN AND INTER-URBAN LOCOMO- 
TION IN AMERICA. 
By tHE Hon. Rosert P._Porrer. 

Tue valuable report of Lieut.-Colonel H. A. Yorke, 
of the Board of Trade, made public last week, will, 
among other things, call attention to urban and 
inter-urban locomotion. While Colonel Yorke 
directed his investigation more particularly to the 
construction, equipment, and speed of electric rail- 
ways, he incidentally reverts to some of the more 
recent attempts to solve the problem of urban loco- 
motion both in New York and Boston. In com- 
menting on the work of these two cities and of 
Paris, Colonel Yorke says :— 

‘‘ The three cities, Paris, New York, and Boston, 
afford an object-lesson to London. They have 
faced the problem of urban communication in a 
business-like fashion, have decided what they want, 
have arranged for the financing of the work, and 
have settled the routes along which transportation 
is to be provided, before allowing the ground to be 
broken, instead of proceeding in a haphazard 
fashion, and leaving the most valuable concessions 
to be scrambled for by private companies. It is 
much to be hoped, if I may be permitted to say so, 
that a tribunal will be appointed, before it is too 
late, to consider the congestion of the London 





streets, and to Ys aremedy. The subway in 
New York is still incomplete, and will not be opened 
for traffic before the year 1904, but that in Boston 
has been in use since 1898. In both cases the 
subways are as near the surface of the streets as 
possible, and have, as in Paris, convenient stair- 
ways to afford access to the stations, no elevators 
being, therefore, needed. Such subways are in 
many ways preferable to deep level ‘tubes.* They 
are safer, more easy of access, posse’s a purer atmo- 
sphere, and afford conveniences to the public 
which are worth considerable sacrifices to attain. 
What New York has cheerfully suffered, and is 
still suffering, to obtain its subway has to be seen 
to be believed.” 

And Colonel Yorke might have added in the case 
of New York “has yet to suffer,” for the last 
American newspapers contain a report, just made 
to the Rapid nsit Commissioners by its chief 
engineer, William Barclay Parsons, of a proposed 
scheme of even greater magnitude than the one 
now in progress. The readers of ENGINEERING 
are familiar with the New York Subway now near- 
ing completion, which consists of a four-track rail- 
way running from the City Hall to Forty-second- 
street, and then branching off to Harlem, the one 
branch east and the other west, in all about 22 miles 
of line. The efforts of the Rapid Transit Commis- 
sion, it now appears, were never intended to end 
here, but are being directed towards an eventual com- 
plete system of rapid transit for the several boroughs 
—including, of course, Brooklyn—which, together, 
comprise Greater New York.” The plans for Rich- 
mond and Brooklyn are not yet completed, but will 
be made public some time this month. When this 
work is finally put in hand, it is asserted’ by Mr. 
Parsons that not a district of the boroughs of 
Manhattan, Bronx, and Queens has been left un- 
provided for in this comprehensive scheme. The 
expenditure involved will be between 9,000,000/. 
and 10,900,000/., of which the city will find half 
the capital and private enterprise the other half. 
The debt limitation prevents the city from furnish- 
ing the entire sum. Arrangements for equipment 
and operation will be made with the private com- 
see now controlling the elevated railways and 
easing the new subways. The terms have not yet 
been negotiated, but it is fair to assume that in 
dealing with the pager all existing methods of 
transportation will be utilised. In fact, as the de- 
tails of the plan will show, the proposal involves the 
extension and building of additional tracks on the 
elevated railway. The projected changes, which it 
is said Mayor Low and. the commission will push 
rapidly, include the following :— 

A new subway from Forty-second-street and 
Broadway, down Broadway to Fourteenth-street, 
thence down University-place, Wooster-street, and 
Church-street to the Battery, connecting at both 
ends with stations of the tunnel now being built ; 
an east side subway, beginning at Park-avenue 
and Fortieth-street, running under the Grand 
Central Station, and thence to Lexington-avenue, 
traversing the avenues to the other side of the 
Harlem River, meeting the original subway line at 
Mott Haven. 

Short branch tunnel under West. Thirty-second- 
street from Broadway to Seventh-avenue, connect- 
ing the Broadway to tunnel line with the new 
station of the Pennsyivania Railway at Seventh- 
avenue and Thirty-third-street. 

Branch line from the Lexington Avenue-road 
westward under One-hundred-and-tenth-street, con- 
necting the east side line with the one now being 
constructed up Lenox-avenue. 

Elevated extension of the present rapid-transit 
road up the Southern Boulevard, beginning at the 
— terminal—Bronx Park—and running toward 

estchester. 

Triangular branch of the Manhattan Elevated 
Railway, beginning at Fifty-third-street and Ninth- 
avenue, running westward one block to Tenth- 
avenue, then up Tenth and Amsterdam-avenues 
to the subway station at Amsterdam-avenue and 
West Seventy-second-street, this line being de- 
signed for the accommodation of subway trains 
destined to run further down town on the tracks 
of the elevated road. 

Two additional tracks on the Second - avenue 
line of the elevated railway, these two tracks to be 
carried over the Chatham-square junction and over 
the Park Row line to the City Hall station, thus 
causing that part of the line to become a double- 
deck structure, very high up in the air. 

Connections between the elevated road and sub- 
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way at One-hundred-and-forty-ninth-street and 
Third-avenue, and at various other junction points. 

A third track for express trains on the Sixth- 
avenue elevated line above Kighth-street, with a 
short branch connecting the line with the Chris- 
topher-street terminal of the tunnel running under 
the North River, and now being built by the New 
York and New Jersey Railway Company. 

A third track on the elevated railways west side 
branch from One-hundredth-and-sixteenth-street 
to One-hundred-and - fifty -fifth-street, and con- 
venient connections between the elevated road and 
the Putnam Division of the New York Central 
Railway at One-hundred-and-fifty-fifth-street. 

Periodic junctions between the tracks of the 
New York Central and the subway and elevated 
systems, as well as junctions with the New York, 
New Haven, and Hartford Railroad, including elabo- 
rate connections under the Grand Central station, 
and a service in which suburban trains of the steam 
railways will be enabled to take their passengers 
all the way down town on the line of the subway. 

Removal of the New York Central’s surface 
tracks on the west side of this borough below 
Fifty-ninth-street to an elevated structure, this 
structure to be for passenger as well as freight 
use, and to be continued down West-street to the 
battery. 

A branch elevated road from the Second-avenue 
line to connect with the new Blackwell’s Island 
Bridge at East Sixty-fourth-street ; this link to 
afford a future beginning for such a complete transit 
system as will be found necessary for the growing 
population of Queen’s Borough. 

This all-embracing plan has, of course, included 
the steam railways centring in New York--a much 
less complicated undertaking than it would be in 
London, with its dozen or more of great systems. 
Speaking of these harmonising plans, Mr. Parsons 
says :— 

‘Immediately after the adoption of the resolu- 
tion directing this report to be made, the Penn- 
sylvania and the New York Central Railways and 
the New York and New Jersey Tunnel Companies 
began to submit plans for the construction of new 
lines and the expansion of old ones. As these 
plans entailed innovations in the handling and 
distributing of the great influx of suburban travel, 
it was deemed wise to wait until such plans were 
finally settled before presenting a scheme for the 
expansion of the local systems, in order that all 
might be made to harmonise, and to avoid incon- 
venient breaks or unnecessary and expensive re- 
adjustment. The above-mentioned plans are now 
fixed, giving the Pennsylvania Railway a great 
terminus between Seventh and Ninth - avenues 
and Thirty-first and Thirty-third-streets ; the New 
York Central, a largely-increased terminus at 
Forty-second-street, thus permanently establishing 
that point as a centre of through passenger travel, 
and the New York and New Jersey Tunnel a station 
at Greenwich and Christopher-streets.” 

The section of the report dealing specifically with 
the steam railways will be of special interest to the 
Royal Commission on London Traffic, because it 
shows the practical value of a commission with 
statutory powers, such as the New York Rapid 
Transit Commission, in dealing with the locomotion 
problem of large cities. It will readily be seen 
from the extracts given that this vast work has in 
reality been under the direction of one capable, 
experienced, clear-headed man. Mr. Parsons pro- 
poses to deal with the steam railway connections as 
follows :— 

‘* Tf the consent of the railways entering the 
Grand Central Station could be obtained, it would 
be advisable to make an arrangement by which 
suburban trains could be run down through the 
subway, thus relieving commuters of the necessity 
of much delay in changing cars at Forty-second- 
street. Not only could the steam roads make con- 
nections with the city’s tunnel system at the main 
station, but junctions might be effected at various 

»ints where the lines crossed each other above 
Dirty cassidl-ateests — foe instance, at Fordham, 
King’s Bridge, or Mott Haven.” 

The report continues :— 

‘© In addition to this, however, the New York 
Central Railway Company now owns the railway 
along its own right of way from Spuyten Duyvil to 
Fifty-ninth-street, and thence on the surface of 
Eleventh, Tenth, and other avenues and streets 
south to Houston and Beach-streets. -This line 
might easily be converted into a passenger line, 
and furnish a great measure of rapid transit relief. 





The existence of the tracks on the street surface 
south of Fifty-ninth-street is a great public burden, 
and should be removed if possible. I would sug- 
gest that negotiations be taken up with this com- 
pany, looking to the removal of these surface tracks, 
and substituting in place thereof an elevated struc- 
ture along the same route, or possibly along West- 
street, and which, if constructed so far south to 
Beach-street, might be continued south to Battery- 
place, and so provide not only a freight, but also a 
passenger line along the water front. If this were 
done, the line should be constructed with four 
tracks south of Fifty-ninth-street, with the pas- 
senger tracks elevated above that point.” 

In regard to the borough of Queens, Mr. Parsons 
said the city was now constructing a bridge from 
Sixty-fourth street across Blackwell’s Island, which 
would be completed in the course of two or three 
years. ‘‘ Whenthis is done,” he continued, ‘‘ I 
suggest that a branch of the Second-avenue Ele- 
vated be constructed along Sixty-fourth-street and 
over the bridge to Long Island, and that a plaza be 
then arranged, permitting the present surface lines 
now plying throughout that district to approach and 
deliver their passengers to the Elevated.’ 

The Brooklyn plan will include the problems of 
connecting the different tunnels and_ bridges 
now under construction between Manhattan and 
Brooklyn. All these proposals, including the 
Brooklyn, Jersey City tunnel connections, and the 
Pennsylvania Railway tunnel between New York 
City and New Jersey, are shown on the map accom- 
panying Mr. Parsons’ report. According to a 
recent cable dispatch, the Pennsylvania Railway 
Tunnel is being constructed with great rapidity, 
and 300 ft. of it have already been completed. 
It is being built of iron, and there will be 
two tubes, each 18 ft. in diameter. Though the 
bed of the Hudson River, in which it lies, is mud, 
clay, and quicksand, the present engineers are so 
confident of success that they warrant the comple- 
tion of both tunnels by 1904. This will be before 
the new railway station at Thirty-Fourth-street, 
New York, can be finished. The total improvement 
will cost in the neighbourhood of 8,000,000/., but 
it will reduce the time one hour on all trains to 
the south and west, so the railway company, and 
presumably the public, will regard the money as 
well spent. If we add this to the cost of the new 
proposals as set forth in Mr. Parsons’ report, and to 
it add the amount necessary to complete the work 
now in course of construction, together with the 
expenditure of the New York Central Railway for 
terminal facilities, itis safe to say that within the next 
five years 30,000,0001. will be expended on additional 
rapid transit facilities for New York. It is need- 
less to say that all these railways, surface, elevated, 
subway, and deep-tube tunnels, will be operated by 
electric traction. As existing facilities carry in the 
neighbourhood of 1,250,000,000 passengers annu- 
ally, those responsible for the new undertakings 
must be preparing for the annual transportation of 
2000 millions of passengers. The point which 
seems to have struck Colonel Yorke favourably, is 
the fact that this great scheme has all been pre- 
pared on one harmonious plan. Similar broad 

rinciples can still in a large measure be applied to 

ndon, and undoubtedly will be, so far as the 

Royal Commission is able to control the future 
routes and concessions. 

Another section of his report which will be read 
with great interest in England is that in which 
Colonel Yorke calls attention to electric (high 
mood? inter-urban railways. He says :—‘‘ Of all 
the developments of facilities for transportation, 
the inter-urban lines, which are now such a pro- 
minent feature in the United States, are the most 
interesting and instructive. These are becoming 
increasingly numerous, every city having a network 
of such lines radiating from it.” Before comment- 
ing further on what Colonel Yorke says in relation 
to these railways, attention is called to an extremely 
interesting and important article in the March 
number of McOlure’s Magazine, by Samuel A. 
Moffatt, entitled ‘‘ The War on the Locomotive.” 
This writer contends that inch by inch this field is 
contested, and slowly, sullenly, the locomotive is 
giving way before the insolent trolley. He says: 
—‘*A dozen years ago it was only the car-horse 
and the cable in the towns that were threatened 
by electric traction. Then the trolley poked an 
inquiring tentacle over the city limits into the 
suburbs. The results were satisfactory, and swiftly 
the electric lines flung their spider filaments 
from town to town, until now great sections 





of the country are cobwebbed with them. . The 
trolley map of Eastern Massachusetts looks ‘as 
complete as the steam railway map. If you have 
a little time to spare, you can go on an electric car 
to almost any part of Southern New England that 
you could reach by a locomotive, and to a good 
many parts that you could not.” 

Readers of both ENGINEERING and Traction 
AND Transmission will probably remember the 
article which I contributed, more than a year ago, 
on the growth of the trolley system of Massa- 
chusetts. This progress has continued, and last 
year in that State four times as many passengers 
were carried by electric cars as on steam railways, 
The electric mileage of the State has increased by 
from 9 to 18 per cent. every year since 1891. In 
1901 the increase was 242.7 miles. In the same 
year the length of steam lines was reduced. In 
Connecticut 20 per cent. more passengers are 
carried on electric than on steam railways. The 
surprising feature of this business, however, is the 
great length of these electric railways, especially 
in the Middle Western States. Mr. George West- 
inghouse said to me last December that in his 
opinion the transportation of all England could 
more economically and more speedily be con- 
ducted by electricity than by the locomotive ; and 
at the time I regarded this in the nature of a pro- 
phetic remark. Recent facts from America indi- 
cate that before long one can travel almost half 
across the Continent direct by electric railways. 
Before taking up this phase of the question, let 
us look at some of the inter-urban achievements 
brought out in the article referred toabove. From 
Indianapolis one can take a spin of fifty-three 
miles to Muncie, over the lines of the Union 
Traction Company. You do not have to cal- 
culate your train time by a nautical almanac. 
You can go at any hour of the day. You will 
travel in a car as large and heavy as a standard 
railway coach, over a track built almost entirely 
upon the company’s own ground. It will take you 
two hours to make the run on an express car. On 
the Buffalo and Lockport line the present cars go in 
places at the rate of fifty miles an hour, with an 
average outside of Buffalo of 33 miles; but an 
estimate has been submitted for machinery to 
develop a schedule speed of 75 miles an hour. 
The Indianapolis, Lebanon, and Frankfort Rail- 
way, now under construction, has arranged a 
schedule that calls for a maximum speed of 60 
miles an hour. The 70 miles from Lafayette 
to Indianapolis are to be covered in two hours. 
The motors on the Albany and Hudson line work 
up to 60 miles an hour, and on the Nantasket 
Beach to 40 miles. On the Lorain and Cleveland 
road the highest speed is 50 miles. 

According to Mr. Moffatt, the highest develop- 
ment of American electric railroading is seen in the 
plans of the New York and Portchester Railway, 
which having secured its right-of-way and franchises 
over the bitterest opposition of the steam lines, has 
its preparations complete to the last detail. The 
road is to have four tracks--two for local and two 
for express trains, built on its own right-of- 
way. It will have regular passenger stations all 
along the line. The run-sheet shows a schedule 
speed of over sixty miles an hour for express trains 
at two points between One-hundred-and-forty- 
ninth-street and Bronx Park, and of about 67 miles 
an hour at one point between Bronx Park and 
Mount Vernon. Similar speeds are to be attained 
between New Rochelle and Larchmont, and between 
Mamaroneck and Rye. For the entire run, includ- 
ing stops, the speed will average 39.9 miles. 


(To be continued.) 








NOTES. 
American Pic-Iron Propvction. 

Since pig iron is the basis of all or nearly all engi- 
neering productions, it is at least suggestive of the 

rogress in the metallurgical industries of the 

nited States that the total production of pig iron 
for the year recently ended is 17,821,307 tons— 
exactly double what it was as lately as 1896. As 
compared with the previous year (1901) there is 
an addition of over 4,000,000 tons. An examina- 
tion of the figures does not bear out the expecta- 
tion of a few yearsago that the Southern States, by 
reason of the proximity of ore and coal, would 
develop into a great iron-producing centre. Ala- 
bama was looked upon as the centre of this dis- 
trict; but although the production of iron has 
increased from 816,911 tons in 1890 to 1,472,211 
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tons last year, this is barely proportionate to 
the general increase in the States. Maryland 
has increased from 147,821 to 303,229 tons in the 
twelve years; Virginia from 292,779 to 537,216 
tons ; Tennessee from 267,626 tons to 392,778 tons ; 
and West Virginia, from 129,438 to 183,005 tons. 
The Southern States together produced, twelve 
years ago, about 19 per cent. of the total output in 
the Confederation ; last year the ratio was about 
17 per cent. The iron-smelting area of America is 
still that which gets its ore from the great Lake 
Superior region. Thus Ohio in twelve years has 
trebled her output, and, due largely to the Mahon- 
ing Valley works, is now responsible for 20.4 per 
cent., instead of only 13.5 per cent., as was the 
case in 1890. Illinois has more than doubled her 
total, and makes 9.7 per cent., as against 7.6 per 
cent. Pennsylvania, however, although it has in- 
creased its aggregate from 4.4 million tons in 1890 
and 6.36 million tons in 1900 to 8.11 million tons in 
1902, has actually decreased its proportion of the 
total from 48 per cent. to 45.5 per cent. This is 
due to the fall in production in the Lehigh and 
Susquehanna Valleys. 


Rerust-Destructor TEst. 


We have received particulars of a trial of the 
Horsfall destructors at the Shot Tower Wharf, near 
Waterloo Bridge, made by Mr. J. W. Bradley, 
M.I. Mech. E., engineer to the City of Westminster. 
The plant here consists of six cells, arranged back 
to back, and designed to consume 12 tons of refuse 
per 24 hours in each cell. The trial lasted 
45} hours. All charges during this period were 
carefully weighed before being passed into the 
destructor, and an attempt was made to measure 
how much water could be evaporated by the waste 
heat. This, however, had to be abandoned, as the 
steam was generated much more quickly than it 
could be used, and part of the current of hot gases 
had to be diverted direct to the escape flues. The 
temperature in the main flue rose far beyond the 
range of the pyrometer used, which was 2000 deg. 
Fahr., but, from the fact that a damper door of 
Zin. mild steel was buckled, it is believed that a 
temperature of about 2400 deg. Fahr. must have 
been attained. The following figures show the 
principal results observed :— 


Date of test . Dec. 2 to Dec. 4, 1902 


Duration of test ... os 45} hours 
Number and type of cells Six, back to back, 
direct cart-fed 
Total grate surface — 252 square feet 
System of forced draught Steam jets 


House, trade and market 
{" ine stokers at 3fs. per 


ature of refuse ... : 


Number of firemen, and average 


week ; four top men 
wage per day 


at 27s. 6d. per week 


Number and type of boilers One water-tube 
Economiser—number of tubes... None 
Tons Cwt. Qr. Lb. ' 
Total quantity of refuse burned 138 15 1 0 
= 310,828 lb. 


Total quantity of refuse burned 
per cell per 24 hours ... sis yb a Se 
= 27,476 lb. 


0 0 027.2 
So 3S «@ 
11.5d., exclusive of en- 
ineman and foreman 
(16.5). 


Total quantity of refuse burned 
per square foot of grate per hr. 
Tons per man per shift ... oa 


Cost of labour per ton burned a 


Total water evaporated ... abs 
‘5 * = per hour ‘ 

Total water evaporated per sq.| Test for evaporation 

ft. of heating surface per hour } abandoned, boiler blow- 


Total waterevaporated per pound | ing off very heavily. 

of refuse from and at 212 dg. F. 

or 100 dg. C. _... ve ee, 
Percentage of clinker and ash to 

refuse burned ... ek wea 24.9 per cent. 
Mean steam pressure... es 125 

», feed temperature ... Na 48 deg. Fahr. 

... Wellover 2000deg. Fahr., 


main flue temperature 


” 


softened mild steel 
,», temperature behind boilers 500 deg. Fahr. 
Horse-power developed at 20 lb. 
steam ‘per indicated horse- 
power per hour... os sae — 
Purpose for which steam is Electric light; steam 
utilised ay ie ... jets; hoist engine, &c. 
These destructors were described in detail on 
page 158 of our issue of January 30 last. 


Tae MerropouitaN Fire Bricave. 


We are glad to observe that the London County 
Council has decided on an improvement in the dis- 
tribution of its ‘officers’ duties, which should some- 
what assist in obtaining that efficiency in the train- 
ing of our fire-fighting service which has been so 
strongly advocated. The various superintendent 





districts of the Metropolitan Fire Brigade are to 
be grou into three divisions, the central one 
under the special direction of the chief officer, 
Captain Wells, R.N., the southern one under the 
direction of the second officer, Mr. Sidney Gamble, 
A.M. Inst. C.E., and the northern one in charge of 
the third officer, Lieutenant Sladen, R.N. Hereby, 
in the first place, the second officer, whose thorough 
knowledge and general experience of fire-brigade 
work are undisputed, and whose reputation as a 
clever fire tactician and popular officer is of the 
highest character, will receive a responsible com- 
mand where his advice and instructions should 
benefit a large section of the force. He will be 
relieved of the duties of store-keeping and con- 
tract routine, with which he has so long been en- 
trusted, and which—as the Fire-Brigade Committee 
rightly indicate—can be quite suitably fulfilled by 
any smart storekeeper clerk. The third officer, 
too, although young in his career, will have 
more opportunity for developing his knowledge of 
brigade work whilst in charge of the Northern 
Division than by fulfilling the thankless office of 
‘* Jack-of-all-trades” at headquarters. The Cen- 
tral Division should also be fairly well cared for, 
as the Chief Officer has been voted a Senior Super- 


intendent as well as a District Superintendent to | 
look after this central area under his supervision, for | 


the superintendents appointed have considerable 

ractical experience. We, however, wish the Council 
a gone one step further and given the Central 
Division its own divisional officer, so that each of 
the three divisions could have had its own officer, 


the ratio of the carbon lamp for equal variations 
of voltage. This resistance, therefore, may be 
looked upon as one of the turning points in the 
Nernst lamp, and its efficiency in this respect is 
so great that it will certainly play an important 
_ when used in series with the ordinary car- 

on lamp, where the voltage is not very regular. 
The wonderful capacity of this device for giv- 
ing an increased resistance with a very slight 
increase of the electromotive force will render it 
advantageous in connection with arc lamps, and 
also for incandescent lamps running in circuits 
in which the pressure varies very considerably, 
/such as tramway circuits and the like. The 
Nernst patents are owned by the Allgemeine 
Elektricitaéts Gesellschaft in Germany, by the 
Nernst Electric Light Company in England, by 
the Westinghouse Company in America, and by 
Messrs. Ganz in dscstatac lena, There was an 
attempt to unite the four. companies, in a con- 
sultative committee, which should enable the 
results obtained by any one in the course of their 
experiments to be put at the service of the other 
three. However, the attempt was not successful, 
and each company went on with its own experi- 
'ments. The English company made considerable 
progress ; but owing to other difficulties than 
technical ones, they eventually arranged for the 
| Allgemeine Elektricitiéts Gesellschaft to manufac- 
/ture for them. Very little is known as to what 
|had been done by the Westinghouse Company, 
| while Messrs. Ganz and Co. are understood to 
|have relinquished the matter for the present. 





each in his turn responsible to the administrative |In Hackney a mile of road was lighted by these 
chief. But we assume we must await another great | lamps, and an accurate record kept of their per- 
fire in the City before this further improvement | formance. The life of the lamps was very irregular. 


takes - place. 


We have so frequently commented | Some failed after only a few hours, while others 


on the necessity of giving the brigade executive | burnt for several hundred hours. The average life 


officers of the type of the second officer, with 


thorough engineering and building training, that 
we need scarcely repeat our views. But we again 
emphasise the fact that any fire force of the im- 


portance of the Metropolitan Fire Brigade requires | 


not only a headquarters staff of education and 
technical training, but also a number of divisional 


officers of this type, who must necessarily be more | 


fitted to meet modern problems of a great city 


than the ablest of superintendents who has worked | 


his way up from the ranks. But, as we have said, 
the Council’s decision as to the distribution of the 
duties among the present staff is already a step in 
the right direction, and we only marvel that this 
obvious step was not taken many years ago—say, 
after the Crigulonte conflagration of 1897. Of 
course, a step of this kind may, in reality, not 
have the meaning it appears to have. It may only 
be intended as part of tinkering which is being 
done asa sop to public opinion. But in this case the 
tinkering involves a very serious change of prin- 
ciple, the adoption of which is eminently satisfac- 
tory, and must, in after years, lead to that develop- 
ment in the officering of the force which we con- 
sider the Metropolis requires. 


Tue Nernst Lamp. 


The latest form of the Nernst lamp is now familiar 
to almost everyone. It is made in two patterns, 
known respectively as ‘‘A” and ‘‘B.” The burners 
for the ‘‘A” lamp are manufactured for 1 ampere up 
to 150 volts, and for $ and 1 ampere up to 250 volts. 
The ‘‘B” lamp is manufactured for } and 4 ampere 
up to 150 volts. Much of the interest centres in 
Hs is called the ‘‘ bolstering resistance,” which is 
made of iron wire sealed in a glass globe, which has 
been evacuated and afterwards filled with hydro- 
gen. The iron wire is used on account of its 
high temperature correction, which makes it par- 
ticularly suitable. As, for instance, should the 
current increase 5 per cent., the resistance of the 
iron wire increases about 75 per cent., thus pre- 
venting the destruction of the filament. he 
increase of the resistance of the iron wire is not 
proportionate throughout its range, and it is there- 
fore necessary that the sectional area should be 
chosen with a view to heating the wire to a critical 
temperature at the current with which the lamp is 
intended to burn, in order to arrive at the balancing 
of current by resistance. Something like 30 or 
40 volts can be absorbed by this resistance ‘with 
practically no increase of current ; and the result 
of that is that when series resistances are used 
with the filaments, a much more regular candle- 
power with variation of voltage is obtained than 
with the carbon lamp. The candle-power of the 
Nernst lamp does not increase in anything like 


of those that failed was 305 hours. These facts 
were related in a paper on ‘‘ The Nernst Lamp,” 
read by Mr. J. Stottner before the Institution of 
| Electrical Engineers on the 26th ult., and in the 
discussion which followed Mr. Stéttner said that 
the short life of the lamps at Hackney was mainly 
jue to small mechanical defects, which were rapidly 
oeing overcome. 








AMERICAN LumBER.—The total combined lumber cut 
of Michigan, Wisconsin, and Minnesota last year was 
15, 294,395,000 ft. The corresponding cut in 1892 was 
8,594,222,802 ft.; in 1882, 7,552,150,744 ft. ; and in 1873, 
3,993, 780,000 ft. 





Tue Hutt Rotary Encing.—On page 506 of our last 
volume we described a novel type of rotary engine, con- 
structed by the Hult Brothers Rotary Steam Engine 
Company, of Stockholm, and it may interest our ers 
to know that one of these engines may now be seen run- 
ning at noon any day for a few weeks at the works of 
Messrs. Simpson and Co., 101, Grosvenor-road, Pimlico. 
We recently examined this engine while running, and were 
struck with the steadiness of its motion. 





PrRsonaL.—We are informed that Mr. H. F. Joel 
A.M.I.C.E., has purchased the business hitherto carried 
on at 31, Wilson-street, E.C., by the firm of H. F. Noel 
and Co., and Thomas Potter and Sons United, Limited. 
—Messrs Holden and Brooke, of the Sirius Works, West 
Gorton, Manchester, ask us to state that there is no 
truth in the rumour that proceedings have been’ taken 
against them and their customers for the manufacture 
and use of their expansion steam traps.—We are re- 
quested by Mr. Sam H. Shorrock, of Messrs. Sam H. 
Shorrock and Co., of — machinery importers, to 
state that his address, while in this country, is > 
Messrs. Jeremiah Lyon and Co., 4, Lombard-court, E.C. 
—The Phosphur-Bronze Company, Limited, of 87, Sum- 
ner-street, London, S.E., have just opened a new foundry 
at Bagot-street, Birmingham, for the convenience of 
their Midland customers. Castings will be made here 
in aluminium and gun-metal as well as the company’s 
special alloys.—Messrs. Samuel Denison and Son, of the 

unslet Foundry, Leeds, inform us that they have moved 
their London office to 32, Gracechurch-street, E.C.— 
Messrs. J. and E. Hall have appointed Messrs. Dal- 
Pcs Brothers and Co., 34 pee BS, Mutual-buildin 

arrison-street, eng mi as their sole ts for 
refrigerating machinery in the Transvaal re gr ta 
River epg og ony | to the rapid increase in their 
business at the Aston Iron Works, Birmingham, and to 
the impossibility of securing adjacent land for develop- 
ment, the works being situated in a densely populated 
a Messrs. Heenan and Froude, Limited, 
of Birmingham and Manchester, have recently acquired 
large business mises at Worcester, and are now 
engaged in t1 erring the whole of their Aston business 
there. Their new works are situate close to the Shrub 
Hill station, and cover about 5 acres, which are chiefly 
shops. Formerly these works were in ion of 
Messrs. J. F. Pease and Co., of Darlington, from 
whom Messrs. Heenan and Froude, Limi have pur- 
chased them, together with the whole of the stock in 





trade. 
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PHYSICAL SOCIETY. 


Art the meeting of this Society, held February 27, Dr. 
R. T. Glazebrook, F.R.S., President, in the chair, a paper 
by Professor Fleming and Mr. Clinton ‘‘ On the Measure- 
ment of Small Capacities and Inductances” was read by 
Professor Fleming. The measurement of small capacities 
and inductances has become important in connection with 
Hertzian wave wireless we . For the measure- 
ment of small capacities, when the dielectric is air or 
some other substance not possessing the quality com- 
monly called absorption, no method is soeasy to apply as 
that depending upon the rapid charge and discharge of a 
condenser through a galvanometer. 
been extensively employed, the only difference being in 
the nature of the commutator for charging and discharg- 
ing the condenser. The authors of the paper have had 
considerable experience with tuning-fork devices for com- 
mutating, but have found them troublesome in practice. 
They have, therefore, designed a rotating commutator 
which renders the measurement of small capacities a 
matter as easy as the measurement of resistance on a 
Wheatstone bridge. The appliance is described in the 
paper, and the authors claim that they have worked out 
a thoroughly satisfactory form of rotating commutator, 
designed more from the point of view of an engineer than 
an electrical instrument maker. For use with the instru- 
ment a moving-coil differential galvanometer has been de- 
signed. The magnetic field at either of the coils can be 
varied by means of a piece of soft iron, which can be 
moved about in the field. By using a differential gal- 
vanometer the method can be reduced to a null one, and 
made independent of a knowledge of the electromotive 
force employed in the experiments. The authors have 
made a number of experiments upon the capacity of aerial 
wires, such as are used in Hertzian wave telegraphy, and 
have also investigated the laws governing the capacity of 
such wires when grouped together in certain ways, and 
verified experimentally, as far as possible, the formule 
for the capacity of insulated wires in various positions in 
regard to theearth. The experiments are given at length 
in the paper, and the results practically obtained are com- 

ared with those derived from theoretical considerations. 

n all cases the total measured capacity of n wires is less 
than n times the capacity of one wire. In dealing with 
small capacities, a diticutey arises in connection with the 
allowance to be made for the capacities of the leads and 
the commutator. The capacity of an object measured, as 
it would be in free space, is only obtained to a first ap- 
proximation by deducting the capacity of the leading wire 
and commutator from that of the leading wire, commu- 
tator, and object. For the measurement of small induct- 
ances the authors have constructed an instrument, similar 
to the secohmmeter of Ayrton and Perry, upon the same 
lines as their rotating commutator. By making the ap- 
paratus substantial, and eliminating all insulating mate- 
rial, except air, from the surface of the rotating drums, 
and abolishing all flimsy spring contacts, they have pro- 
duced an apparatus which is much more satisfactory to 
work with than the ordinary secohmmeter of the instru- 
ment makers. The determinations of inductance were 
made by Anderson’s method. 

A paper ‘‘ On the Thickness of the Liquid Film Formed 
by Ceabensetion at the Surface of a Solid” was read by 
Dr. G. J. Parks. It was known, more than half a century 
ago, that when a solid is placed in a gas or vapour there 
is a condensation of the latter on the surface of the solid, 
and in particular that glass has the power of condensing 
water-vapour at temperatures above the dew-point. In 
order to determine the thickness of the liquid film, the 
author has exposed masses of cotton silicate of known 
area to the action of water vapour. From the increase 
in weight he has calculated that the thickness of the film 
is 13.4 by 10-* centimetres. The cotton silicate thus 
covered with a film of moisture showed no alteration in 
appearance, even when examined under the highest power 
of the microscope ; but when the silicate was placed in 
water, no heat was evolved. It may therefore be in- 
ferred that the Pouillet effect for water in contact with 
glass at about 12deg. Cent. is confined toa film of moisture, 
the thickness‘of which is about 13.4 by 10—-* centimetres. 
The author has compared his results with those obtained 
by other experimenters with different substances and 
under widely different conditions, and concludes that in 
all cases where condensation of moisture takes place at a 
solid surface, and at temperatures not below the dew-point, 
the thickness of the surface film varies from 10 by 10-6 
to 80 by 10-* centimetres, according to the substances 
used, and the condition of temperatures and pressure. 

Professor Everett remarked that similar experiments 
upon different kinds of glass had been carried out by 

ohlrausch. The glass, in the form of powder, was 
placed .in a platinum dish under a bell jar exposed to 
water vapour, The increases in weight varied from 2 per 
cent. to 18 per cent., whereas the increase observed by 
Dr. Parks was only 1.2 per cent. 

Professor 8: P. Thompson congratulated the author 
upon the results of his experiments, but advised him to be 
cautious in using them in any attempt to determine the 
law of molecular attraction. Similar experiments were 
carried out in’ Bunsen’s laboratory about twenty years 


ago. 

4 J. A. Harker said that the liquid film on the sur- 
face of glass or porcelain was often a source of trouble in 
high temperature gas thermometry. He had found that 
in exhausting Réntgen-ray tubes it was ey pos- 
sible to get a complete vacuum at about 300 deg. Cent.. 
but on heating to a slightly higher temperature gases were 
given off from the walls of the tubes. 

Mr. J. Brown, ina communication to the Secretary, 
stated that the paper recalled an investigation of his own 
undertaken with quite a different object—viz., the ques- 
tion as to whether the condensed films on plates of copper 


This method has | 


and zinc could be brought into contact so as to form the 
electrolyte of a voltaic cell and produce a current. The 
limit of separation of the plates at which the current 

was measured very roughly, and came out con- 
siderably greater than that observed by Dr. Parks. It 
may be possible that the electrically-conducting film has 
a much less specific gravity than ordinary water. 

Dr. P. E. Shaw, in a communication to the Secretary, 
stated that in the author’s experiments, and in most of 
those referred to, the radius of curvature of the solid sur- 
| face was small, and was, in fact, comparable with the 
| thickness of the film deposited on it. It would be inte- 

resting to try the efféct on flat surfaces, and also at tem- 
| peratures below 0 deg. Cent. He had observed the film 
on fine wires, which, brought into contact crossing at 
| right angles, adhere with a force of the order of a dyne. 
Dr. Shaw had used the author’s value for the thickness of 
the film to explain the results obtained in 1901 by Mr. 
Earhart on the voltages required for sparking between 
surfaces when the distance between them is small. The 
dust particles in air have an enclosing film thick enough 
to contain and foster any of the well-known bacilli. 

The Chairman said the results were of particular inte- 
rest to him, because he was at present engaged in making 
mercury standards of resistance. In his experiments it 
was necessary to measure the radii of the tubes with an 
- ‘aged comparable with the thickness of the liquid 
film. 

Dr. Parks, in reply to Dr. Harker, said that powdered 
silica might be heated to 300 deg., and appear quite dry. 
On heating it slightly higher, however, large numbers of 
bubbles were given off suddenly, and the powder re- 
sembled a boiling liquid. 











IRRIGATION WORKS IN INDIA. 

AT the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, March 10, Mr. J. C. Hawk- 
shaw, M.A., President, in the chair, the papers read 
were ‘‘Recent Irrigation in the Punjaub,” < Mr. 8. 
Preston, C.I.E., Assoc. M. Inst. C.E., and ‘* The Irriga- 
tion Weir across the Bhadar River, Kathiawar,” by Mr. 
J.J. B. Benson, Assoc. M. Inst. C.E. 

The first paper described the Chenab Canal in the 
Punjaub, and its development from a small inundation 
scheme to irrigate a portion of the Rechna Doab into a 
large perennial canal which would eventually command the 
entire tract between the Ravi and Chenab rivers. This 
was one of the latest irrigation schemes in India, and its 
chief feature was that it was mainly for the cultivation, 
pd means of imported settlers, of an immense tract of 

rown waste land, for which special arrangements were 
necessary, as the liability of Government to these settlers 
was greater than to irrigators in old communities. It 
was shown that in the latter case advice and assistance 
only were required, the villagers themselves construct- 
ing and maintaining the watercourses. In the former 
case it was necessary to assure a certain percentage of 
irrigation to each new settler in every crop. The manner 
in which the waste land had been blocked out and 
levelled so as to obtain an accurate contour map was 
explained, and a specimen of an irrigation map was given 
showing how a channel was constructed by Government 
to the commencing point of every holding. A description 
was given of the various works carried out by the canal 
engineer for the development of the tract and its trans- 
formation into a settled community, and a comparison 
was made between his work and that of a railway engi- 
neer. 

The principles applied in aligning and grading all the 
channels of this vast system, and of the calculation of 
their capacities cr gery aged described. 

The responsibilities of the engineer for the mainten- 
ance of the works, the distribution of the water, and the 
assessment of the Government demand, were referred to, 
and reasons were given why it was considered necessary 
that the last two, which might be considered outside the 
ordinary duties of an engineer, should be intrusted to 
him instead of to a civil revenue officer. 

The system of water distribution, both in the Govern- 
ment channels and the village watercourses, was de- 
scribed in detail, as well as the method of assessing the 
demand, and of settling any disputes regarding the 
amount of the claims formulated. 

The duty of the water and the manner in which it was 
calculated, both for the whole canal and for the distribu- 
taries, were stated, while reference was made to the pre- 
cautions taken against over-irrigation and consequent 
damage to the soil; owing to the anxiety of the cultivators 
to amass riches quickly. 

The difficulties and anxieties of the engineers respon- 
sible for the distribution of the immense volumes dealt 
with in a canal of the kind described were referred to, and 
the paper concluded with a statement of the cost and 
financial prospects of the Chenab Canal. 

The second paper described the construction of a weir 
intended to complete the reclamation and irrigation of 
about 80 square miles of low-lying land at the delta of 
the Bhadar River, which discharged into the Indian 


Ocean. 

The present shore line ap to have risen, enclos- 
ing shallow lakes, which had silted up by the deposit of 
mud brought down by river floods; but although floods 
continued to deposit silt on these low lands, the surface 
level had not risen appreciably in modern times, owing to 
the salt oe the soil so friable that in hot weather 
——— blown off the land, in the form of dust, by the high 
winds. 

A dam, 1800 ft. in length, constructed in 1895, had ex- 
cluded the sea from the greater part of the Rann, and the 
weir described completed the reclamation by permanently 
ns the silt and preventing the formation of the 

ust, 








The tidal of the estuary extended for 14 miles from 
the sea, and the weir was situated about 1} mile from the 
sea, where the river was about 600 ft. wide. The weir 
was of very open character, and offered but little resist- 
ance to the passage of floods; it was, in fact, a bridge 
having a floor or sill which was temporarily raised 
by wooden shutters to hold up the river water. The 
sill was only 2 ft. above lowest spring - tide level. 
The weir consisted of twenty openings, each 24 ft. in 
width, closed with shutters 8 ft. in height, and one lock 
20 ft. in width and 11 ft. in depth over the sill. The arches 
were 25 ft. in clear span and 10 ft. in width. The whole 
of the lock abutment and the pier foundations were built 
on wells sunk to the rock; and owing to the difficulty of 
sinking square wells in clay and the unsuitability of 
circular wells, square masonry wells with rounded corners 
had been adopted. The method of sinking the wells was 
referred to and details of the sluices were given. The 
working of the weir was also described, and the paper 
was accompanied by tables of rainfall data and particulars 
of the cost of the works, 








James Watt DINNER IN Tox1o.—On January 19 the 
capital of Japan joined hands with other engineering 
industrial centres in doing honour to the great inventor. 
The event was the second of its kind, the idea having 
occurred last year to several professors of the Engineering 
College (Kokwa Dai Gaku) of the Tokio Imperial Univer- 
sity to hold the celebration. The dinner was held in one 
of the many restaurants of the city which make a feature 
of purveying ‘‘ foreign ” (European) food ; it was attended 
by about fifty guests, only five of whom were non- 
Japanese. The chair was taken by A. Inokuty, Doctor 
of Engineering and Professor of Mechanical Engineering 
in the Kokwo Dai Gaku. In his remarks (in Japanese) 
Dr. Inokuty referred to the influence of Watt’s great 
work and inventions on all the civilised nations of the 
world ; the Orient, no less than the Occident, was a par- 
ticipant in the Steam Age which Watt inaugurated. 
Several other short speeches followed, some of the Japanese 
using English for the benefit of their foreign guests. 
The — were practically acquainted with Watt’s 
birthplace and Watt’s relics, espeeially the carefully- 
preserved Birmingham relics, and spoke with sympathy 
— ta for the human associations which they re- 
called. 





THE INSTITUTION OF MECHANICAL ENGINEERS: GRA- 
DUATES’ ASSOCIATION.—The sixth general meeting of the 
Graduates’ Association took place at 7.30 p.m., on Monday 
evening, March 9, at the Institution of Mechanical Engi- 
neers, Storey’s-gate, Westminster, Mr. Edward 8. 
Ellington, Member of Council, in the chair. Mr. W. P. 
Gauvain, honorary secretary to the Graduates’ Associa- 
tion, read his paper on ‘‘ Deepwell Pumping Machinery.” 
The author dwelt briefly on the non-success of the rota- 
tive engines that have been used, the two chief causes of 
the non-success being—viz., that there is no distinct pause 
at the end of the stroke, which is so essential to the 
efficient and economical working of the pump valves, and 
it is impossible to run rotative engines very slowly (even 
though a large flywheel be employed), such as can be done 
with the Cornish engine and the Davey engine. The 
author explained the principle of the working of the 
Cornish engine, and “eae a formula for determining the 
energy stored up in the pump-rods ; and in conjunction 
with the formula stated that the degree of expansion of 
the steam depends on (1) the weight of the moving parts, 
and (2) the velocity which they attain. The consumption 
of steam by a high-class Cornish engine is about 25 Ib. to 
30 lb. per indicated horse-power hour, and the duty from 
60 to 70 million foot-pounds. The Davey high-duty engine 
which was erected at the Hooton pumping station of the 
West Cheshire Water Works in 1901 was also de- 
scribed. The two boreholes were sunk 22 ft. apart, 
to a depth of 450 ft..and 500 ft. respectively. The engine 
is of the horizontal compound tandem type, having 
cylinders 30 in. and 56 in. diameter of bore, by 5 ft. 
stroke, running at 15 double strokes per minute, pumpin, 
2,160,000 — r 24 hours ; the engines are controll 
by Mr. Henry Davey’s differential valve gear. The 
a are of the single-acting bucket type, being placed 
at a depth of 200 ft. from the surface ; rods are steel and 
4 in. in diameter, in 20-ft. lengths, collared together with 
a sleeve, and have cast-steel guides (discs) every 20 ft. 
The double-beat valves and gutta-percha seatings, &c., 
were described and clearly illustrated by wall diagrams. 
The method of fishing up or lowering the suction valves 
was also described by a diagram. The rising mains con- 
sist of a number of mild-steel a pipes 18 in. in 
diameter and -in. thick, in 15-ft. lengths, having wrought- 
iron flanges screwed and rivetted through horizontally. 
The total weight of the rising main, together with valve- 
seating and cast-iron top, is about 12 tons. A steam 
winch is supplied with the pumps, and its duties are to 
hoist up or lower the rods, suction valve, and fishing tackle, 
and also for lowering thesectionsof the rising main when the 

umps are being constructed. The author also gave some 

gures a. to a vertical compound Cornish engine 
by Mr. Henry Davey for a mine in New Zealand, and said 
that it will be the largest engine of its type. The paper 
was illustrated by seven wall diagrams, and numerous 
mounted photographs, and blue prints of pumping 
stations, &c. Sir Frederick Bramwell, F.R.S., &c., 
kindly sent a model of a single-bore double-acting deep 
well pump. The discussion was carried on by the chair- 
man; Mr. Edgar Worthington (secretary), and by Messrs. 
F. W. Howl, J. S. Warner, H. M. Warner, M. G. 
Duncan, C. R. Allwing, F cage 3; and by Messrs. 
H. P. Philpot, and R. E. Morris, associate members, and 
the author. And after a hearty vote of thanks to the 
chairman, the meeting terminated at 9.45 p.m. 
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THE PETAVEL-KINGSMILL RECORDING 
PRESSURE-GAUGE. 


Tue Petavel-Kingsmill recording gauge for ordnance 
and small-arms which we illustrate on this page is the 
outcome of the researches on explosive gaseous mix- 
tures which Mr. J. E. Petavel, now of Owens Col- 
lege, started some years ago in the Davy-Faraday 
Laboratory, with the assistance of funds awarded by 
the Government Grant Committee of the Royal Society. 
We have on various occasions drawn attention to 
the high character of Mr. Petavel’s work. His in- 
vestigations of the thermal emissivity of gases at 
high temperatures and high pressures have a direct 
interest for the engineer. In the continuation of his 
study of explosives he has associated himself with 
Captain J. Bruce-Kingsmill, R.A., of the Ordnance 
College, Woolwich, and the instrument which we are 
going to describe embodies some modifications which 
it has undergone, in the hands of the joint inventors, 





ordinary gunpowder, cordite, &c.; the time of the 
rise of pressure varies between 0.0001 and 0.1 second. 

To the third class belong gas mixtures, such as air 
jand coal gas, diluted mixtures of hydrogen and 
| oxygen, &c., with speeds of from 0.1 second to 1 second. 
While explosives of the first class are fired by 
detonators, simple ignition suffices for the second and 
third classes. 

In modern practice the properties of explosives are 
determined by the following methods :— 

(a) By firing on a lead Ba. Explosives-of the 
first class give a large and well-defined cavity on the 
spot where the explosive was placed ; the effect is less 
local with explosives of the other classes. 

(b) The closed-vessel method. 

(c) By spreading the explosive out in a long train, 
and providing means for determining the moment of 
explosion at any given spot along the line. 

(d) By blow on an anvil. Practically, all high explo- 
sives will go off under this test. 
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since Mr. Petavel first brought his experiments before | 
the British Association at Bradford in 1900. Captain 
Bruce-Kingsmill made a further communication at the 
Belfast meeting last autumn. 

The study of the phenomena which take place 
during an explosion is of considerable importance, 
both from the theoretical and the practical point of 
view. An exact knowledge of the variation of the 
Poa will provide information on the question of 

issociation, on the variation of the specific heat at 
high temperatures, and on the rate of cooling of the | 
products of the combustion. These features ver 
with the nature of the explosive. With regard to the 
speed at which the maximum pressure is attained, ex- 
plosives may be divided into three classes. To the | 
first class of instantaneous explosives belong fulmi- | 
nate of mercury, nitro-glycerine, and practically all 
explosive nitro-compounds, but, on the whole, no 
mechanical mixtures. The explosion phenomena are, | 
in their case, not static, but kinetic—of the nature of an 
impact rather than of a pressure, and the term ‘‘ pres- 
sure” hardly applies. If the explosion takes place in 
a closed vessel, a certain pressure will be produced, 
but this pressure is no measure of the stresses exerted. 

The second class would contain such explosives as 

















| Woolwich, Elswick, 





Although the oldest type of heat engine, the gun, till 
recently, was the least well-understood. It was not 
until the ‘‘ crusher ” gauge had been brought out by 
Sir Andrew Noble, then Captain Noble, R.A., 
member of the Explosives Committee of 1869, that 
the maximum pressure could accurately be measured. 
The crusher-gauge, first designed and made in the Royal 
gun factories at his suggestion, constituted a great ad- 
vance upon the Rodman gauge, and has almost exclu- 
sively been used during the last thirty years. Mean- 
while, thanks to the further researches of Noble, Abel, 
Berthelot, Vieille, H. B. Dixon, a and 
others, and to the experimental work carried on at 
ssen, Creusot, and elsewhere, 
the design of artillery has become an exact science. 
Nevertheless, much remained obscure, and what we 
needed was an instrument of the steam indicator type. 
We want to know the rate of rise in the pressure, and 
not only the maximum pressure which the crusher 
gauge tells us. 

The effect of a pressure of 20 tons, both upon the 
gun and upon the projectile, differs widely with the 
rate of rise of — A slow and a fast explosive 

t 


higher muzzle-velocity, and send the projectile to a 
longer distance. A large error may also arise if the 
piston of the crusher gauge is, for some reason, not in 
actual contact with the copper. The recorded pres- 
sure will then depend much more upon the rate of 
combustion than upon the actual pressure, and will, 
of course, be much above the actual pressure. Further, 
Vieille had shown that when placed in the powder- 
chamber with ordinary powder, the gauge will act 
statically ; but when placed in the bore beyond the 
projectile, it will act dynamically; in the latter case, 
calculations based upon the usual tables would lead to 
incorrect results. The Petavel-Kingsmill gauge will 
always act statically. 

Several instruments have been devised to meet this 
want of an indicator. Le Chatelier and Mallard have 
used a modification of the Bourdon gauge. Sir 
Andrew Noble conceived the ingenious idea of relieving 
the spring of the indicator at or near the maximum 

ressure, and thus obtaining a record of the rate of 
all of pressure. Vieille has designed two instruments. 
In the first, the record of a tuning-fork is inscribed 
upon a plate, supported by a stiff spring, which is 
bent by the pressure of the explosion. Inthe second, 
the motion of the spring itself is directly inscribed on 
a revolving cylinder. The deflections are in either 
case very small, and the records are read with the 
microscope. In the instrument of the Sprengstoff 
A.-G. Carbonit, of Hamburg and Schlebusch, which 
has been used for some years by Biihel and Mette- 
gang with very interesting results,* an indicator 
spring draws a curve on a revolving drum, whose 
clockwork is started by the firing key ; the resulting 
curves permit of direct measurement. 

In the Petavel-Kingsmill instrument, with which 
we are particularly concerned, the spring of the in- 
dicator is replaced by a solid metal tube. There is 
thus no spring in the ordinary sense, and the change 
has been made for g reasons. The all-important 
condition for a gauge destined to record the rise and 
fall of pressure caused by an explosion is that its time 
period should be small. If A be the force required to 

roduce unit deflection of the vibrating system, and 
the weight of the moving parts, then the time 

























































































period will be given by 2 7 rr 
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To reduce the time period, the weight of the moving 
parts should thus be small and the controlling force 
great. In most instruments where a short period is 
desirable, the strains to which the moving parts are 
subjected are very small, and the period can suitably 
be reduced by decreasing the size cf the moving parts, 
and by employing, wherever possible, materials of 
low density. This is the method employed in the 
case of all oscillographs, galvanometers, telegraph 
recorders, phonograph receivers, &c. In an instru- 
ment to be used for guns having to withstand 
pressures of 20 tons per square inch and above, 
applied with extreme suddenness, strength becomes 
an indispensable condition. Steel is the only material 
which will bear this strain, and we must not reduce 
the dimensions of the spring. It is thus evident that 
to secure a short-time period, we must have recourse 
to the second variable factor, and make our con- 
trolling force large. That means, we must apply the 
stiffest springs we can obtain. The stiffness of a 
spring will vary with its material and its shape, and 
will increase for a given size as the shape approaches 
more to that of a solid bar subjected to longitudinal 
strain. This bar may be made as short as desired, 
and—in theory—the time period is limited only by the 
density of the material and its modulus of elasticity. 
In practice, however, the travel of the moving parts 
cannot indefinitely be decreased, for the deflection 
should be accurately measurable. 
These were the principal considerations which 
guided Mr. Petavel in the design of his recording 
manometer for high-pressure explosives. In Figs. 1 
to 4 on this page we illustrate the shape which the 
instrument has assumed under the co-operation of 
Mr. Petavel and Captain Bruce-Kingsmill. Fig. 1 is 
reproduced from a photograph ; Fig. 2 is a diagram 
of a vertical section ; Fig. 3 is another vertical section, 
at right angles to Fig. 2; and Fig. 4 is a plan to section 
(Fig. 3). e will first indicate the general arrange- 
ment. The spring, the resilient tube, is mounted in 
a hollow plug which is screwed into the wall of the 
explosion chamber, the end within the chamber lying 
flush with the interior surface of the chamber. The 
inner end of the tube is closed by a — or pin 
screwed into the end of the tube within the plug. 
The other end of the tube is flanged, and rigidly 
attached to the outer free end of the plug. Free 
within the tube, but fixed to the pin at its end, isa 
rod which extends beyond the outer end of the plug, 
and is there provided witha stirrup. The ee 
carries a knife-edge, which rests on a short lever hel 
at the one end by a knife-edge, and at the other by a 
steel wire strained tightly between the lever and a 





* The instrument was briefly mentioned in our account 
of Chemical Industries at the Diisseldorf Exhibition (see 





may indicate the same pressure on the crusher gauge, 


but the former will strain the gun less, produce a 
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support secured to the plug. A mirror is mounted 
upon the lever, and with the aid of a chronograph 
device the deflections of a beam of light by this mirror 
are photographically recorded on a drum, which is re- 
volved by an electric motor. 

The steel wire bring under high tension tends to 
compress the tube. It pulls upon the lever, which 
inits turn pulls upon the rod secured in the inner end 
of the tube within the plug. Any explosion effected 
in the chamber will momentarily compress the tube, 
and move the lever; the beam of light will then be 
deflected. 

The plug forms the hollow screw A, which is 
threaded at A,, and whose inner (or lower) end is curved 
to correspond to the curvature of the chamber. B is 
the resilient tube. It is flanged at the upper (outer) 
end at B,, and thus held securely between the upper 
end of the ~~ a cap Ag, screwed over this portion 
of the plug. The lower end of the tube B is closed by 
the piston-pin B,, which is screwed into B. This 
piston B, extends through the end of the plug, and is 
exposed to the force of the explosion. In the piston 
B, is fixed the rod C, which projects upward beyond 
the cap A;, where the ina D is pivoted on its free 
end. The upper portion of the stirrup carries down- 
ward a knife-edge D,, which rests upon one end of a 
horizontal lever E. The other free end of the lever is 
bent upward, and branched so that arms E, are formed, 
each carrying a knife-edge on the under side. The 
knife edges EK, rest upon supports F, borne by a base 
F,, which is rigidly fixed to the cap A,. The other 
end of the lever E is continued beyond the knife-edge 
D, (of stirrup D), and has secured to it the tie of the 
wire G. 

We notice further (Fig. 3) the vertical supports 
H, secured to the cap Ag, on either side of the lever ; 
the cross-piece H, connecting these H at the upper 
end, Fig. 1, is drilled to réceive an adjusting screw J, 
which passes freely through H,. The adjustment is 
affected with the aid of the milled nuts J,. The con- 
nection between the wire G and the screw J is facili- 
tated by the slot J, and the screw Jj. 

We recognise now that any explosion will force the 
iston B, backward, compressing the tubular spring 
3. The rod (or tie) C, the lever E, and the wire G, 

being all under tension, the lever will be rocked upon 
the knife edges E,. The mirror is marked at K. 

To prevent leakage of gas between the piston B, 
and the plug, the end of the plug is recessed, and a 
copper washer res in the recess, where it is held 
by a ring and the screw B, The tube has a 
length of about 5in. It closely fits the plug at two 
“wre to prevent buckling, and is ribbed at By, to be 
etter guided without interfering with its elastic 
response. The knife-edges are in the same plane, and 
can be brought within ;4,5 in. of one another ; so far, 
however, a satisfactory scale has been obtained with- 
out reducing the distance to less than ;; in. The 
revolving drum is enclosed in a box, in which a narrow 
slit (about sy in. in width) runs the entire length of 
the box parallel to the axis of rotation. One of the 
filaments of an incandescent lamp is focussed by the 
mirror on to the slit, forming a straight line perpen- 
dicular to the slit and to the axis of rotation. To 
secure the proper intensity of light, the lamp is run 
at twice its normal voltage at the moment of the ex- 
plosion. An instant later the light is cut off, not to 
es the zero line ; the zero is afterwards marked in 
when the gases have had time to cool. 

The gauge is calibrated by hydraulic pressure, and 
the results are checked by determining the maximum 
oar pa also with the aid of a loaded piston, which is 
ifted or not. In order to diminish the inertia of this 
system, no weights are used ; but the one piston face 
being much larger—say fifty times larger—-than the 
other, the explosive pressure of 500 atmospheres act- 
ing upon the one face can be balanced by a pressure of 
10 atmospheres acting upon the other. 

For each explosive mixture two records are taken— 
one at a high speed, giving the rise of pressure, the 
other at a low speed, giving the rate of cooling. As 
during the actual experiments no part of the instru- 
ment—except the light frame carrying the mirror— 
moves by more than about 0.001 in., the velocity of 
the moving parts remains small in spite of the sudden- 
ness in the rise of pressure, and no inertia troubles 
arise. This is one of the great advantages of the 
novel instruments. The film records are about the 
size of indicator cards, and can be directly measured. 

The os are the chief points which Captain 
Bruce-Kingsmill hopes to elucidate with the aid of 
this gauge. Ballistics can be obtained with varying 
weights of charge, and the effect of small additions 
or removals be ascertained; the service ballistics 
having been decided upon, the most suitable charge to 
give these ballistics can be determined. The curves 
will show whether the resulting gas mixture contains 
too much water. The gas pressure can be’found for a 
number of points along the bore; defects in the 
gun can be detected in this way, and the guns be re- 
constructed to yield higher efficiencies. The velocity 
of the projectile can calculated from the time- 
pressure curve, and a time-space curve be drawn ; 





where frictional effects are to be investigated, a time- 
space curve can directly be obtained also from a num- 
ber of instruments spaced at intervals along the bore. 
These experiments would check the observed velocities. 

The instrument will further enable us to find the 
design most suitable for a driving band. Before the 
shot can start, the driving band has to be sheared into 
shape. For a copper band about 9 in. in diameter and 
1 in. wide, a pressure something like 200 or 300 tons 
—say, one-eighth or a quarter of the total maximum 
developed—would be required. Let Fig. 5 be a curve 
of the rise of pressure. If the driving band is not 
too strong, the projectile will start moving at some 

int A; the volume of the explosion chamber will be 
lene before the maximum pressure is reached, and the 
resulting pressure will be comparatively low. If, on the 
other hand, the copper band is too hard or too wide, 
the shot will not start till something like a quarter of 
the total pressure is reached. The pressure will then 
be rising rapidly, and though the acceleration will be 
correspondingly great, it will not compensate for the 
loss of time. Asa result, the maximum pressure will 
be attained at a moment when the volume is still 
small, and an abnormally high pressure will result. 
Two driving bands, very similar in design, have been 
found to give velocities and pressures differing by 
8 foot-seconds and 0.1 ton respectively. The combined 
effect of friction and a rapid shear are as yet badl 
understood ; and it is to be hoped that physicists will 
take up this important subject, and help the gun- 
maker. 








INDUSTRIAL NOTES. 


Amonc the many “ problems of poverty,” that of 
the unemployed has of late years become conspicuously 
prominent. Not that the question is a new one, for 
it was even more constantly to the front during 
the first half of the nineteenth century, when the 
“state of the nation” was often discussed in Par- 
liament. During the Russian war great meetings 
were held in Smithfield, and processions paraded the 
streets, making calls at the various London work- 
houses. Again, at the time of the American Civil 
War distress was acute, especially in the cotton 
districts, and special efforts were made to relieve it. 
In 1878-9 it was more general in the iron, steel, en- 
gineering, and metal-using trades, the textile trades, 
and others. During the last eighteen years similar 
periods of depression have come and gone, but the cry 
of the unemployed has been more particularly voiced 
by a section of socialists for propaganda purposes, b 
means of processions through the City a est End, 
meetings on Tower-hill, at Trafalgar-square, and in 
Hyde Park. But the unemployed question is not 
to be settled by political manifestations, demonstra- 
tions, and intrigues. Exploiting the ple is de- 
nounced, but exploiting the unem legell ee political 
purposes is the least defensible. Te is sad enough to 
see any number of men, able and willing to labour, 
without work. Itisa danger tothe community, for the 
“unemployed,” rightfully so-called, are, in addition to 
the pauper class, those habitually relieved from the 
rates. Any reasonable proposal, therefore, to lessen 
the number, to provide work for the willing and the 
capable, deserves respectful treatment and considera- 
tion. 

The recent conference at the Mansion House on the 
subject of the unemployed did not advance matters 
very much. There was the old, old cry—‘‘ Back to 
the land.” For over half a century this has been the 
cry. Rural districts are deserted, while the towns 
are over-crowded. There can be no doubt as to the 
need of better and larger cultivation of the land. 
Tens of thousands could be profitably and permanently 
ne on the lands said to be under cultivation, 
and in reclaiming millions of acres which are now 
waste. One of England’s eminent engineers once pre- 
pared a plan for reclaiming ‘‘ the Wash ;” the esti- 
mated cost was 2,000,000/.; the estimated value of 
the land to be reclaimed was 40,000,000/. In Kent 
there are tens of thousands of acres on the “ banks of 
the Medway” which would repay for reclamation, and 
employ a ag contingent of labour. It is the initial 
cost which frightens private enterprise. The difti- 
culty is with casual labour, mostly unskilled. A 
large proportion of such workers are unused to regular 
work at regular hours. To such permanent employ- 
ment would be a bugbear. The street corner, casual 
work at the docks, wharves, or elsewhere, have unfitted 
such men for continuous work. Yet it is from that 
class mainly that the “bitter cry” of the unemployed 
comes. Nevertheless, the problem must be faced. 
Many of the great trade unions assist their unem- 
ployed by what is called donation benefit ; but many 
of the unions have no such provision, hence distress 
when depression comes. 





While the Conference on the Unemployed was in 
session at the Mansion House, the mineowners and 
others in South Africa were considering as to 
the best means, and from what sources, to supply 





labour for the mines. The position, side by side, 
seems ridiculous, but so itis. Some still hanker after 
Chinese labour, and it is reported or rumoured that 
China is to be visited with the view of seeing how some 
Chinese can be secured, if even merely as an experiment, 
Others are considering how best to attract or import 
black labour from other parts of Africa, so as to have 
a full supply to work the mines. The idea of surplus 
British hour appears not to have entered into their 
heads as a solution of the difficulty. 





Some important labour questions occupied the atten- 
tion of the House of Commons during the past week. 
A short debate arose on the Employment of Children 
Bill, introduced by the Home Secretary on the part of 
the Government. It empowers county and borough 
councils to regulate the employment of children, pre- 
scribe the age limit, prohibit employment within 
certain hours, and also in occupations which may be 
injurious to health, and in all dangerous trades. The 
Bill does not interfere with the provisions of Acts 
already in force in the Factory ad Workshops Acts, 
the Mines Regulation Acts, or the Education Acts. 
Street trading by children under sixteen years of age 
is regulated, sl under eleven years of age prohibited. 
The Bill was welcomed by several speakers, and 
especially by Mr. Shackleton, the textile-workers’ own 
special representative, because it was an effort to 
apply to children generally the beneficent provisions 
of the Factory Acts which had done so much for the 
textile operatives’ children. The tribute paid by the 
hon. member for Clitheroe to factory regulation in 
Lancashire shows that the employers in cotton mills 
and factories very carefully look after the welfare of 
the children. Whatever may be said for or against 
the regulation of hours of labour for adult males, at 
least few will complain of provisions for the regula- 
tion of child labour. The children are helpless ; they 
are stunted in growth by privation and loa hours. 
Parents are often reckless of the results to health ; 
they only look at the slight help a shilling or two per 
week gives to the family. The member for Battersea 
attributed the position of children affected by the Bill 
to ‘‘selfish parents, greedy shopkeepers, and yellow 
newspapers.” But, then, he loves to be picturesque. 

A discussion also arose on the motion of the Presi- 
dent of the Board of Trade to re-appoint the ‘‘ Select 
Committee on Municipal Trading.” This was not 
objected to by Sir Albert Rollit ; but he said that 
the evidence taken had in the highest degree vindicated 
the action taken by municipal authorities. The 
member for Leicester opposed the motion, the object 
of which, he said, was ‘‘ to harass, obstruct, and dis- 
credit the work of the municipalities.” The re- 
appointment of the Committee was defended on the 
ground that if the work was carried on successfully, 
and for the benefit of the community, there was no 
need of fear; if, however, the work was done at the 
expense of the ratepayers, to the disadvantage of 
employers, then the facts ought to be known. The 
President of the Board of Trade stated that the 
Board required further guidance in the matter. The 
member for Battersea said that there was no demand 
for the inquiry by the public. That depends upon the 
definition of ‘‘ the public ;” for the appointment of the 
Committee, in the first instance, was a result of public 
clamour against the usurpation of employment by 
local bodies, to the exclusion of the private trader. 
The opposition to the motion resulted in an adjournment 
of the question under the rules of the House. It is 
useless to plead that the subject requires no examina- 
tion. The op oe ratepayers are, generally speaking, 
employers of labour; if, therefore, they are largely 
affected, at least they want to know what they get for 
their money. 





The discussion on ‘‘ Trade Unions and the Law” 
was from the first destined to be a barren debate. 
The motion was for the appointment of a committee 
to inquire into the existing law as it affects trade 
unions, and to report what alterations, if any, should 
be made in the law. Some speakers eaten | a Royal 
Commission ; but this was opposed on the ground 
that it would involve unnecessary delay. The discus- 
sion was complicated by the fact that Bills are before 
the House on all the points raised ; it is a rule of the 
House not to debate questions already before the House 
in a Bill, or Bills ; nor can a motion be proposed unless 
such Bill or Bills be withdrawn. The uncertainty of 
the law was urged by nearly all the speakers. But 
this plea can be met by referring the Bill or Bills to a 
Select Committee when read a second time. It is, 
indeed, to the interest of all that the law shall be de- 
fined. The confusion between statute law and judge- 
made law is deplorable. In the end the motion and 
the amendment were withdrawn, so that the Bills 
down for discussion on May 8 will come on in due 
course, unless some other matter of unexpected import- 
ance should intervene. That there will be a strong 
conflict of opinion upon the measures before the House 
is certain. The Bills have been already subjected 
to much adverse criticism. If the provisions are not 
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narrowed to the immediate subjects of trade unions, 
they have little chance. 

The questions of the Penrhyn quarry dispute, the 
action of or want of action by the Board of Trade, and 
the Conciliation Act, were raised on a motion for the 
adjournment of the House, and occupied the whole of 
the evening’s sitting. The matter was rightfully 
brought on by Mr. W. Jones, a Welsh member, in a 
powerful and eloquent speech, so characterised by the 
President of the Board of Trade. The contention was 
that the provisions of the Conciliation Act ought to 
have been applied to terminate the dispute, on the re- 
commendations of the Standing Committee of the Car- 
narvonshire County Council; but then that council is 
not one of the parties to the dispute. The majority 
of speakers supported the contention that the Board 
of Trade ought to intervene. The President of the 
Board of Trade said that he had not the power under 
the Act. But the Act does give the power on the 
application of one of the parties. But the use of that 
power is quite another question. The House rather 
took the view that action was necessary, for the motion 
was only rejected by a majority of 30. Perhaps the 
best appeal was made by a large employer of labour, 
who said that it was to the advantage of all that con- 
ciliation should be applied. 





The situation in the South Wales coal trade has 
been complicated in a serious manner by the ballot of 
the members of the National Federation of Miners as 
to whether they willsupport a general strike, and join 
it, if the three years’ agreement is upheld by the mine- 
owners. The Federation officials contend that such an 
agreement is a direct contravention of the resolution 
of the last annual conference, at which the Welsh 
miners were represented. If the latter accept the 
three years’ agreement, then they cease connection 
with the Federation on wages questions. This attitude 
of the Federation is a doubtful one ; a general strike 
would be a dangerous proceeding. It would invoke 
strong condemnation—possibly disastrous litigation— 
if even care were taken not to infringe the law as 
regards breaches of contract. 





The improved position of the iron trade in the Wol- 
verhampton district is maintained. The improvement 
is said to be slight in the actual amount of business 
done, but there have been numerous inquiries in some 
branches, the market for finished iron being charac- 
terised by a more hopeful tone. Something of this is 
due to the increased demands in Scotland, Cleveland, 
and Middlesbrough for shipments to the United States. 
Rates have been decidedly firmer, both for crude and 
finished iron. Makers of marked bars, plates, and 
fine sheets have secured additional orders, and there 
has been an increased demand for strip, stamping iron, 
and heavy sheets. The steel trade is busy, but there 
has been no improvement in prices. In the engineer- 
ing and allied trades there has been no material change. 
Some branches are busier than others, but serious de- 
pression is not reported in any department. In the 
hardware industries there are greater variations in 
degree, but even in these, numerous as they are, it is 
exceptional for any to complain of bad trade, in so far 
as employment is concerned. On the whole the situa- 
tion is not discouraging. 





In the Birmingham district the increased animation 
recently noted in the iron trades has been maintained. 
There has been a better tone in the finished branches, 
consumers having been more liberal in their orders. 
Makers of best bars have been well engaged, and there 
has been a brisker inquiry for nina iron. Gal- 
vanisers are handicapped by the dearness of spelter. 
The steel trade is fairly busy, but with no change in 
prices, the latter being still regarded as low. In the 
engineering and allied industries there is little change 
to report. Most sections are moderately employed. 
In the other iron, steel, and metal-using trades the 
variations are greater, but few complain of actual 
slackness, and scarcely one of trade being really bad. 
The signs on the whole are more hopeful than they 
were some time ago. 





The position of the engineering trades in Lancashire 
indicates improvement. A more cheerful tone is 
noticeable in some important branches, and in the 
iron trades generally. In the locomotive building 
branch fairly large new orders continue to be booked, 
and establishments are full of work for this year. 
Some of the leading machine-toolmakers also are fairly 
well off for work, the tendency being towards increas- 
ing activity. It is gratifying to find that the improve- 
ment reported in the textile-machine-making sections 
continues. Some local firms have secured tolerably 
large orders in connection with new mills that are 
being erected in the great centres of the cotton industry. 
The electrical and hydraulic engineering sections con- 
tinue to be fairly busy in most districts where these 
branches are mainly developed. The other branches 
are content to report that they are moderately em- 


ployed on the whole, actual slackness being the 
exception, and limited to certain localities. The iron 
market last week was rather uncertain, some under- 
selling being reported to secure business; makers, 
however, generally maintained their quotations. In 
the finished branches prices were firm. 


It is reported that the Lancashire and Cheshire 
Federation of Miners and the Lanarkshire Miners’ 
Union have resolved to stop work if the dispute in 
South Wales should eventuate in a lock-out. This is 
the danger in resorting to the referendum in labour dis- 

utes ; the rank and file are ever ready for a strike. 

he leaders abrogate their functions as “ leaders,” and 
throw the responsibility upon the irresponsible, with 
the result that the mass vote for a fight, when pru- 
dence would dictate a policy of negotiation, even 
concession, rather than a strike. 

The i, OO at a conference held in Leeds last 
week, demanded a seven-hours day, with overtime 
payments at augmented rates after a full forty-two 
hours work had been put in. There was a protest 
against the trade union funds being used for mere 
Socialist candidates for Parliament. But the affiliation 
fees were again agreed to. 





A mob of strike hands at a Montreal shoe factory 
created a riot in Quebec City on Thursday, March 5, 
by entering a factory and maltreating the men who 
were at work. It is reported that over 1000 men took 
part in the riot, that two workmen were seriously 
injured, and that the factory was much damaged. 





Three men were committed for trial at Doncaster 
last week for intimidation and persistently following 
men to prevent them from working at the Denaby 
Main Collieries. There were, it is said, from 1200 to 
1500 men, boys, and women in the crowd, hooting, 
yelling, and making rushes at the escorted men. 


Owing toa threatened strike on the Wabash Rail- 
road, a judge at St. Louis has granted an injunction 
prohibiting the chairman and labour*committees and 
others from interfering with the traffic of the line. 
Thus a strike is prevented by the intervention of the 
Court. 








THE NATIONAL PHYSICAL LABORATORY 
AND ENGINEERING.* 
By Dr. R. T. Guazesroox, M.A., F.R.S. 


Wuen I received your very gratifying invitation to 
lecture here to-night to the Association of Graduates of the 
Institution, my first impulse was, as you know, to decline. 
Not that I failed to appreciate the offer and the oppor- 
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tunity, but I thought I could do more justice to my sub- 
ject, and bring before you results more worthy of the occa- 
sion, if at a later date I might be allowed to describe 
some of the researches which are now in progress at the 
Laboratory. 

You, Sir, reassured me by a most kind letter, in which 
you told me that I could do a service to the engineering 


* Lecture delivered to the Graduates of the Institution 
of Mechanical Engineers, February 9, 1903 ; the President 











of the Institution, Mr. W. H. Maw, im the Chair. 











rofession by pointing out the directions in which the 

boratory might do work which would be practically 
and commercially useful to engineers ; you invited me in 
particular to draw attention to the ibility of placin, 
in our hands short inquiries on definite points to whic 
an answer is required rapidly, as well as to those more 
long and costly investigations which we hope to carry 
out. 

I was glad, Sir, to be able to accept that invitation, and 
I trust that what I have to say to night may really help 
members of your profession, and may lead them to give 
us their support by sending us work to do and consulting 
us on points on which it appears that we may help them. 
Let me commence by a brief description of some of our 
buildings. The Laboratory is at Bushey House, Tedding- 
ton, and for many pu the old house is admirably 
suited. The Engineering Building, however, is almost 
entirely new, being specially designed for the work we 
athe slide exhib ed (see Fig. 1, page 

e slide exhibited (see Fig. 1, 362) gives a general 
view. To the left is the Laboratory ; the urine, 
the old laundry, and other offices of Bushey House form 
the battery-room and a house for the engine-driver ; next 
to this is the engine-room, and on the right the boiler- 
house ; ‘in the front is the condensing pond. 

The Engineering Laboratory itself, of which the next 
three slides give views, is a building 80 ft. by 50 ft. The 
ground plan is shown in Fig. 2. It is divided longitudi- 
nally into two bays, each of which is lighted from the 
north by a weaving-shed roof (see Fig. 3, page 362). 

A shaft runs along one bay, which contains the ma- 
chine tools, comprising four lathes, a universal grinder, 
a shaping machine, drilling machine, &c. The shafting is 
driven by a Mather and Platt motor. The second bay is 
for experimental work; in it are the testing machines and 
part of the pressure-gauge testing apparatus. A boiler, 
which can be worked at 400 Ib. to the inch, has also'been 
installed ; the apparatus given by Messrs. Willans and 
Robinson for testing gauges and steam indicators under 
steam will shortly be fitted, aswell asa very complete 
alternate-current outfit presented by Messrs. Siemens. A 
traversing crane runs along this second bay, and has 
already Lyte of great assistance in setting up the machi- 
nery and apparatus ; at one end is the testing machine 
(Fig. 4, e 363). 

he wind-pressure apparatus, about which I have more 
to say later, 1s also set up in this bay. 

In sheds near the Engineering Building are a small 
forge and also a smelting-shop. 

The engine-room contains a 75-kilowatt condensing 
turbine by Messrs. Parsons. There is also an 18 horse- 
5g Crossley gas engine, driving a dynamo by Messrs. 

. Parker, of Wolverhampton. The same firm supplied 
a very convenient booster set for charging the storage 
batteries. 

In the boiler-house is a 100 horse-power boiler, which 
also serves for the heating both of the Engineering Labo- 
ratory and of Bushey House. 

Though most of the work specially interesting to engi- 
neers will be conducted _in the Engineering Laboratory, 
several of the rooms in Bushey House are fitted for ex- 
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periments which have a direct bearing on engineering 
practice. The next slide (see Fig. 5, e 363) shows the 
metallurgical room, in which it is ho to carry on the 
work begun at the Mint by the distinguished honorary 
member of your Institution, the late Sir Wm. Roberts- 
Austen, whose labours as chairman of the Alloys Research 
Committee have helped so greatly to elucidate some of 
the changes which go on in metals. 

In the centre is the Roberts-Austen pyrometer as 
fitted at the Mint. The apparatus was the gift of a 
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staunch friend—Mr. George Beilby. Totheright are the 
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Fic. 4. Trstinc-Macuine IN ENGINEERING LABORATORY. 


coke furnaces. The room was the old kitchen, and the | metric Laboratory. This is arranged for the accurate 
chimney and fireplace has been thus utilised; on the measurement of temperature, specially of high tempera- 
extreme left are the gas furnaces. tures; and in one slide we have the various baths and 


1200 deg. Cent. can be produced and measured. For 
| temperatures up to 200 deg. Cent. an oil bath is em- 
ployed, from 200 deg. to 500 deg. Cent. a bath consisting 
of mixed nitrates of soda and potash is most convenient, 
above 500 deg. Cent. electric ovens afford by far the best 
| means of obtaining a high temperature. Much of the 
| Soaeenene in this room was the gift of Sir Andrew 
oble 


| The next slide (Fig. 7, page —_ shows the basement- 
| room in which the measuring machine, dividing engine, 
| and standards of lengths are housed. These comprise a 
| set of standard gauges, a Whitworth measuring-machine, 

a special machine for measuring screws also by Whit- 
| worth, a Pratt and Whitney measuring machine, and a 
| dividing engine by the Geneva Society of the Construc- 
| tion of Physical Instruments. 

Let me turn now from this enumeration of our rooms 
and apparatus to describe some part of our work, but, 
before doing so, I should like again to express my obli- 

| gation to Mr. E. G. Rivers, the chief engineer of the 
| Office of Works, and to the other officials of the office for 
| the skill and care they showed in carrying out the work 
| of erecting the Laboratory 


THe Work oF THE LABORATORY. 

This I propose to, treat of under three heads :— 

1. Routine test-work. 

2. Original investigations undertaken at the initiation 
of the committee. 

3. Inquiries and experiments made at the request of 
engineers, or others, and for which fees are received. 

he first head need not take us long. 

Arrangements are complete for tests of length gauges 
of all kinds. The gauge-room in a large shop is a very 
os ap ge part of the establishment; but it is not pos- 
sible for every firm to maintain a set of standard gauges, 
and the apparatus necessary to compare the shop gauges 
with these from time to time. This work we can do—I 
hope in a satisfactory manner and at a reasonable rate. 
The important Engineering Standards Committee is 
engaged in a great work at present in standardising 
engineering practice. We hope to assist in that work 
by affording facilities to all to maintain the standards. 

What I have said as to sap. gauges applies even moie 
to screw gauges, only here the n for standardisatic n 
is more marked, because less has been done. With regaid 
to the ordinary cylindrical gauges and hag Gongs it 
must be remembered that the Board of Trade is the 





authorised guardian of the standards, and that gauges of 
the standard patterns are tested with t care and 


8. 
The next slides (see Fig. 6, page 362) show the Thermo- ovens by the aid of which steady temperatures up to| exactness in the Standards Department ; but with regard 








364 


ENGINEERING. 


[Marcu 13, 1903. 








to screw gauges, this is not the case; while by the action 


of the War 
able position. 


very accurate screw, is now being construc’ Messrs. 


Sir W. G. Armstrong, Whitworth, and Co. 


ffice we are being placed in a very favour- 

With a view of securing uniformity of 
yitch in the leading screws of lathes in the various 
wenden workshops, a lathe of special design, with a 


his is to 


be placed in the nny in a specially-constructed 
ut 


chamber, and it will be our 


y to issue, both to Govern- 


ment departments and to the public, certified copies of 


this standard screw. 


Mr. Donaldson referred to the machine at the last meet- 


ing of the Institution. Engineers will, I am confident, 
be interested when they read his paper on the subject. 


A knowledge of the coefficient of expansion of the 


material he is using is often necessary to the engineer. 
A comparator of the Geneva Society enables us to mea- 
sure this, at any rate in the case of materials which can 
be obtained in the form of rods, and for moderate tem- 


peratures, while apparatus which will allow us to extend | 
the measurements to a dull red heat is under construc- | Yarrow. 


tion. 


Reference has already been made to the testing and | tions the continuance of the work of the Alloys Research 
standardisation of pressure-gauges; for this the Labora- | Committee of the Institution of Mechanical Engineers, 


tory is singularly well equi f 

A mercury a ten nearly 50 ft. in height, has been 
erected in Bushey House ; alongside this is a steel scale 
divided into millimetres, pounds per square inch, kilo- 
grammes per square centimetre and feet of water. 
Arrangements are made for applying pressure to the 
lower end of the column, and the gauges in connection 
with it, from a bottle of compressed air. Thus pressures 
up to nearly 300 lb. to the square inch can be read directly 
on the column, alongside of which a lift is fitted, so that 
any point of the scale may be readily observed. In this 
case the gauges are read when cold; if it be desired to 
read them under steam, a direct weight-testing a 
given by Messrs. Willans and Robinson, will be em- 
ployed ; this same apparatus serves for testing indicators ; 
steam can be supplied to this up to a pressure of 400 Ib. 

For higher pressures a differential direct-weight-testing 
apparatus, designed and constructed in the Laboratory, 
and described in ENGINEERING, January 9, 1903, has been 
used very successfully. With this apparatus pressures up 
to about 8 tons to the square inch are measured to an 
accuracy of about .01 ton. 

For comparing gauges among themselves a set of pres- 
sure pumps, supplied by Messrs. Schaffer and Budenberg, 
who also erected the mercury column, are employed. 

In the thermometric laboratory high temperature 
measurements of real importance to ox ge are being 
conducted. I propose to give one striking illustration 
of these later in the evening. Dr. Harker has very skil- 
fully utilised the appliances put at his disposal, mainly 
by the generosity of Sir Andrew Noble. Our ultimate 
aeetal reference up to temperatures of, say, 900 deg. 
Cent. to 1000 deg. Cent., is the nitrogen thermometer. 
With this our secondary standards, the platinum ther- 
mometer and the egg platinum-rhodium or plati- 
num, platinum-iridium thermo-couples are being com- 
pared. These can be used up to, perhaps, 1200 deg. Cent. 
or 1300 deg. Cent. ; a method of measuring still higher 
temperatures is still to be found, and for this some 

yhotometric method of measuring the radiation from a 
Black body appears the most promising. To this we hope 
to go on; meanwhile we are prepared to standardise to a 
very high order of accuracy instruments for measuring 
temperatures up to 1300 deg. Cent. 

The importance of the microphotograph in the study of 
steel and its alloys is now generally recognised, and ac- 
cordingly, urged by the advice of the late Sir William 
Roberts-Austen, a very complete outfit for photomicro- 
scopic research has been installed. In setting this up we 
have been greatly assisted by Mr. Stead, who presented 
us with our polishing apparatus, and helped Dr. Carpen- 
ter, the assistant in charge, in getting to work. 

This has already led to some results which I think will 
srove of interest, on some of the alloys investigated by 
Rechaoue Barrett, and on some special magnet steels 
described by Mr. Ashworth ; but I am speaking of it now 
as part of the regular testing outfit. 

Weare prepared to examine sections of rails, girders, &c. 

It must not be assumed that in this very hasty list I 
have completely enumerated all the tests we can under- 
take. There is one omission which will strike any engi- 


neer. I have said nothing as to the ordinary tests of | the carbon it contains when the carbon is low? 


material. It has been our ovject—at any rate in the first 
place—to fill up gaps; there are many places where the 
engineer can have access to a testing .machine ; and, in- 
deed, such investigations are usually of necessity carried 
on at the steel me 

But it is felt, I know, by many prominent engineers 
that we ought to have at the National Physical Labora- 
tory a standard testing machine for ultimate reference in 
cases of dispute, and to carry out such tests as cannot con- 
veniently be made on ordinary machines. Such a machine 
costs money, and our funds are limited. Still, if some 
sang benefactor will ask Me:srs. Bucktons to repeat 

or us the splendid 300-ton machine they are now making 

for the Conservatoire des Arts et Metiers at Paris, your 
new President, Mr. Wicksteed, will, I know, be pleased, 
and the gift will be cordially welcomed. We do possess 
a small testing machine of his for our research work. 

We have only been working nine months it is true, and 
probably in that time ought not to expect much ; still the 
number of engineering tests we have been asked to carry 
out has been few. Englishmen are conservative; the 
high-class maker does not want the tests—he knows his 
products are good; his cheap and nasty rival does not 
want the tests—they will expose his weaknesses. 

One firm of deservedly high reputation wrote to me 
some short time back saying ‘‘ It would never do for us 


8. 


| 


} 


| Structure ? I gather that the sections of low-carbon nickel 





to admit that our goods stood in need of a certificate.” 


| ments are, however, still wantin 


Forgive me if I state plainly my opinion that in many 
cases at any rate the high-class maker is wrong. A certi- 


inferiors. There was a discussion of great interest at the 
Institution of Electrical Engineers a short time since on 
photometry and the standardisation of lamps. One 
speaker of considerable experience in the trade stated 
that the want of a certificate in England enables Conti- 
nental manufacturers to dump down on our markets the 
goods they could not sell at home. 

Does the same criticism apply to other things besides 
lamps? 

But now to turn to more interesting matters—to some 
of the researches in a. 

The lines of the first research were mapped out by a 
| committee of engineers under the chairmanship of Sir A. 
| Noble, and containing such men as Mr. Froude, Mr. 
Mansergh, Mr. Maw, Mr. Ferranti, Mr. Parsons, Sir 
William Preece, Captain Sankey, Sir J. Thorneycroft, 
Sir William White, Sir J. Wolfe Barry, and Mr. 





| This Committee placed first amongst its recommenda- 


|and, indeed, it was in great measure with this object in 
| view that the outfit to which I have already referred was 
acquired. With this was connected very closely the ques- 
tion of the molecular changes in metals due to fatigue, 
motion, and the like; while the investigation of the pres- 
sure of wind on surfaces of various areas was mentioned 
as an important piece of research. 

The alloys research was placed first by two other com- 
mittees—that for electricity and that for chemistry. The 
Electricity Committee referred specially to the connection 
between the magnetic quality and the physical, chemical, 
and electrical properties of iron and its alloys, with a view 
specially to the determinations of the conditions for lo # 
hysteresis and non-ageing properties. 

Accordingly, it is to these two subjects, alloys research 
and wind pressures, that our energies are being primarily 
directed. But the alloys of iron are many, and it was not 
quite easy to select a starting-point. Various inquiries, 
however, have tended to make us turn our attention to 
nickel steel. Mr. Yarrow wrote with regard to some facts 
he had observed. Captain Longridge again was anxious 
for some information bearing on the motor industry. 

Nickel sieel is obviously a most interesting and a most 
important substance. Most of our knowledge with regard 
| to itis due, I think, to Mr. Hadfield, whose paper read 

fore the Institution of Civil Engineers is a mine of 
wealth, and to the researches of a special committee of 
the Berlin Society for the Promotion of Industry, under 
the presidency of Dr. Wedding. 

Reference should also be made to a paper entitled 
| * Nickel Steel, a Synopsis of Experiment and Opinion,” 
| by Mr. David H. Browne, of Cleveland, Ohio, to Mr. 
Browne’s remarks on the discussion of Mr. Hadfield’ 
paper, and to Mr. Osmond’s paper on Mr. Hadfield’s 
series of alloys. 

Still there remains much to be done. Mr. Had- 
field’s results were all obtained with low carbon 
alloys ; he realised that carbon exerted: a strong 
disturbing influence, and wished to render this as small 
as possible. It is not probable, I take it, that much of 
the nickel steel of commerce contains only the .17 to .19 
per cent. found in his specimens with but one exception. 

In the German researches the percentage of carbon 
present has been varied, and there is no doubt of its 
extreme importance. Mr. Hadfield discovered a remark- 
able alloy, having about 12 per cent. of nickel, 0.18 
0d cent. of carbon, and 0.9 per cent. of manganese. This 

as a tensile strength of over 90 tons per square inch, 
an elastic limit of 55 tons, but a low ductility. Pro- 
fessor Arnold has shown that by reducing the carbon 
to 0.1 per cent., and the manganese to 0.15 per cent., 
the ductility is greatly increased without seriously alter- 
ing the breaking stress or the elastic limit. Experi- 
to show how a gradual 
increase in the carbon modifies the results. It is known, 
again, from Professor Arnold’s work that when nickel 
steel containing a or carbon is rolled at a low tempera- 


i] 





ture, “ogy | the whole of the carbon is separated as 
graphite. Under what conditions exactly does this take 
place, and what is the state of the carbon previously ? 
Again, what is the relation of the nickel to the iron and 


The researches of Osmond and others have revealed to 
us the various temperatures at which changes take place 
in the relation of the iron and the carbon as a mass of 
steel is cooled down; and the curves due to M. Osmond, 
given in Mr. Hadfield’s paper, show that these recales- 
cence points remain on the whole, altered in position, it 
is true, to some extent, but still generally recognisable in 
Mr. Hadfield’s series. It will be noted that the points 
Ar 3, 2 have almost disappeared from the 15 per cent. 
nickel alloy. A curve for the 12 per cent. alloy is not 


given. 

What, if any, is the connection between this and the 
properties of the alloy ? 

Will the microscope tell us anything further of its 
steels are usually very homogeneous. 

Mr. Ashton, however, communicated in the discussion 
on Mr. Hadfield’s paper some interesting facts, and Mr. 
Osmond has shown us that, at any rate for the larger 
percentages of nickel, by proper etching or other suit- 
able treatment something may be moma. 

Let me quote some sentences from Mr. Hadfield’s paper 

24):—‘‘ As already pointed out, it is probable that 
the special advantage of the use of nickel is due not so 
much to the ~ rties it confers on iron in carbonless 
or nearly carbonless iron alloys, but to its modifying 


~~ 


probably forms a special carbide of nickel. In the latter 
case it is hardly probable that high percentages of nickel 


ficate such as we can give can only help him and expose his | will be required for ordinary uses to which steel is now 


applied. This theoretical opinion can only be accurately 
determined by the preparation of, say, ten specimens to 
each of the author’s nickel percentages, the carbon vary- 
ing, say, by tenths. This would mean the preparation 
of about 140 different specimen alloys. As each of these 
specimens would require about 500 to 600 separate tests 
of various kinds, it will be seen that the work will require 
close application to even complete it in a lifetime.” 

On the other hand, Mr. Osmond, in the correspondence 
which followed Mr. Hadfield’s paper, showed strong 
grounds for thinking that the direct effect of the nickel 
was very great in itself. 

Now, without starting on a programme so ambitious 
as the one just explained, we can take up some part of 
the work ; we can prepare, for example, a series of alloys 
with a medium percentage of carbon, say, about .45 per 
cent., and another with a high amount of carbon, say, 
0.9 per cent., varying, as Mr. Hadfield did, the amount 
of nickel; and then examine, by means of tests such as 
his, the properties of the alloys, the state of the carbon, 
and its relation to the nickel. 

Though probably we shall not by this means find the 
exact point at which any critical change takes tp we 
may find limits within which it happens, and thus be 
able to narrow to its most important part the wider 
research. 

And now I wish to point out the advantages the 
Laboratory has for a research of the kind ; it has its dis- 
advantages, too, Iam aware, and for some of our work 
we shall have to go outside. 

We hope to prepare some, if not all, the alloys our- 
selves, e have a small smelting-house, with an oil 
blast-furnace capable of melting 40 1b. to 50 lb, of steel. 
For rolling and working the specimens in large masses we 
shall have to trespass on our friends, I have a promise 
from Sir J. Thornycroft that he will help. 

For the various elastic and mechanical tests we shal 
have no difficulty. We can also trace the cooling curves 
and examine the sections under the microscope. Our 
chemical laboratory will enable us to analyse the speci- 
mens exactly and carefully. And by the aid of the electric 
ovens of the thermometric laboratory the effect of various 
forms of annealing and of exposure for stated intervals 
to definite high temperatures can be satisfactorily studied. 

Mr. Hadfield’s work gains added interest from the 
electrical measurements of Professor Fleming and the 
magnetic work of Professor Barrett ; such measurements 
we can make readily and rapidly. The advantages of all 
working together under the same roof are immense. 
Speaking of the Berlin research, Mr. Hadfield writes :— 
‘““The whole research, and the complete manner in 
which it was carried out, are but another proof of the 
great desirability of this country establishing a ‘similar 
National Physical Laboratory to the Reichsanstalt of 
Berlin, where the above experiments were carried out.” 
It seems fitting that we should attempt, at an early 
stage of our life, to perform a complementary series of 
experiments. 

‘here is yet another point connected with the nickel 
steels to which we hope to give special attention. The 
question of elastic fatigue in metals is one of great 
interest, and there is a general belief that nickel steel, 
with its high elastic limit, stands repeated stress more 
easily and for longer periods than ordinary steel of similar 
tensile strength. Little is known as to how this comes 
about, or what the changes are which finally lead to 
fracture. A recent paper by Mr. Smith, of the Owens 
College, has Hot our knowledge, and Professor 
Ewing has somewhat forestalled us by applying the micro- 
scope to the problem. 

We are building a machine by which stresses of known 
amount, and of frequencies up to 1200 or 1500 per 
minute can be applied to our specimens, and hope to in- 
corporate tests on this machine with our other results. 
Before leaving this part of my subject I should men- 
tion two other related questions which are engaging our 
attention. 

In his evidence before the Treasury Committee, to 
whose report the establishment of the Laboratory is due, 
Mr. Hadfield gave the first place to a determination of the 
exact melting point of a series of iron, iron-carbon alloys, 
commencing, say, with pure iron, then steel with 0.1 per 
cent. carbon, the latter element gradually increasing 
until white iron containing 34 to 4 per cent. of carbon is 
arrived at. For this work we think weyhave the means 
required, and may extend it to somé other high melting- 
point alloys of iron. 

Finally, let me refer, though it is possibly of more in- 
terest to the electrician than to the engineer, to work on 
the important silicon and aluminium iron alloys ,investi- 
gated by Professor Barrett ; we have already made some 
observations for him, and hope to be permitted to con- 
tinue them. 

Such is our programme of work on alloys of iron. I trust 
you will ise in it an honest attempt to carry out 
the wishes of those appointed to direct our first re- 
searches, 

Such a programme demands funds, and we are deeply 
indebted to the three societies, the Institution of Civil 
Engineers, the Iron and Steel Institute, and the Society 
of Chemical Industry, which, by their generous contidence, 
have made the work possible. I trust I am not abusing an 
opportunity kindly given if I suggest that when the work 
of the Alloys Research Committee of this Institute has been 
closed by the issue of its final report, the Institution of 
Mechanical Engineers may also join the other three, and 
by its assistance claim some direct share in our results. 
The raw material for the research we owe mainly to the 
generosity of Mr. Hadfield’s firm. 





influence upon iron in the presence of carbon, wlten it 


(To be continued.) 
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MUNICIPAL TRADING.* 
By the Hon. Rospert P. PorTER. 
(Continued from page 331.) 

XVI. The Situation in the Metropolis.—The situation 
in the Metropolis differs materially from that of the 
towns outside, and London locomotion forms in itself a 
topic well worth considering separately. It may be of 
interest to this Convention to know that in a series of 
four articlest I have gathered together much of the exist- 
ing data on the subject and summarised the more recent 
reports, presenting the facts with a number of maps and 
diagrams. The announcement to-day (February 7, 1903) 
of the appointment of a Royal Commission to inquire 
into the means of locomotion and transport in London 
means that this complicated subject may at last receive the 
treatment itsimportance warrants. The Commission will 
report :— 

(a) As to the measures which they deem most effectual 
for the improvement of the same by the development and 
inter-connection of railways and tramways on or below 
the surface, by increasing the facilities for other forms of 
mechanical locomotioa, by better provision for the orga- 
nisation and regulation of vehicular and pedestrian traffic, 
or otherwise ; and, 

(b) As to the desirability of establishing some authority 
or tribunal to which all schemes of railway or tramway 
construction of a local character should be referred, and 
the powers which it would be advisable to confer upon 
such a body. 

This will open up a wide and interesting field | of 
inquiry, especially if the Royal Commissioners shall view 
all projects in the light of the special needs of supplying 
means of access to the suburbs ; dealing with the housing 
problem, providing cheap fares, raising ‘the necessary 
capital economically, and co-ordinating with the existing 
means of locomotion. 

With the exception of the recent acquisitions of the 
London County Council, London locomotion has been 
exclusively in the hands of private gegen This is 
_ true in relation to water, gas, or electric supplies. 
The latest development in locomotion, as you all know, 
has taken place under the superintendence of American 
street railway experts, and as the gentleman more —- 
identified with the problem has consented to deal wit 
this phase of English locomotion, it is only necessary for 
me to refer briefly to some of the difficulties of the London 
situation and to givé a short account of the work of the 
London County Council, without which the subject 
assigned me would hardly be fairly submitted to your con- 
sideration. London, with an area of one-fifth of 1 per 
cant. of the United Kingdom, contains 15 per cent. of the 

pulation. The county of London, at the last census, 
had a population of 4,536,524; Greater London had a 

pulation of 6,581,077. The administrative county of 
foulee, comprising a portion of the ancient counties of 
Middlesex, Surrey, and Kent, has an area of 74,823 acres. 
Greater London, or the Metropolitan Police District, in- 
cludes, of course, the county of London, the county of 
Middlesex, and part of the counties of Surrey, Kent, 
Essex, and Hertfordshire, representing an area of 443,421 
acres. In studying the problem of London locomotion, 
these two distinct areas must be kept in mind, as well 
as a constantly-growing area extending in almost every 
direction from the Metropolis for a distance, say, of 
30 miles from the centre, into districts being rapidly 
settled by people whose occupation or business is in 
London. In describing this process of extension, Mr. 
Robert Donald recently said: ‘‘ All the towns in Greater 
London are natural outgrowths of the parent city. London, 
in its onward march, picks up smaller hamlets, and absorbs 
them. It turns old cities, which, if left alone, would have 
long since sunk into insignificance, into populous towns. 
London, in fact, from the Bank to the limits of the police 
area and far beyond, is one homogeneous body, one vast 
community of interests, each part of which is dependent 
on the other.” And, he might have added, the continued 
harmonious growth of these parts must, in a large mea- 
sure, daaed upon the means provided for rapid transit 
from the City to these outlying districts. hose who 
have been called upon to desl wah what has not inaptly 
been called ‘‘the tangle of London locomotion” are 
confronted with a condition which cannot be changed, 
and which is entirely unlike any similar problem in any 
city of the world. What could be done in London if one 
only had a clean white sheet of paper, and unlimited capital 
combined with modern electrical engineering skill, may 
be an interesting subject for speculation, but it will not 
aid in the practical solution of the problem of how to send 
the living stream of human beings through the congested 
and inadequate arteries of the Metropolis. A study of 
the map of London reveals the enormous space occupied 
by the station sheds, warehouses, depéts, yards, junctions, 
and tracks of the railways which now occupy all available 
entrances into the City, and no inconsiderable space within 
the boundaries of the county. If these vast complications 
of lines, with their embankments, bridges, arches, and 
viaducts could all be swept away, we hear some say, and 
« comprehensive plan, with modern appliances, inaugu- 
rated, the large numbers of ple could be carried daily 
to and from their work, and an immense area released 
for building and other purposes. The same results 
might be accomplished if it were practicable for these 
great systems of railways to discharg2 the bulk 
of their passengers on the outer circle and _ bring 


* Abstract of paper read, February 25, before the 
National Convention of the New York Reform Club. 

+ See TRACTION AND TRANSMISSION (supplement of En- 
GINEERING) for September, October, November, and De- 
—— 1902. ‘‘London Locomotion,” by Robert P. 

orter. 





them up to the well- recognised centres of traffic 
by means of harmoniously arranged and electrically- 
equip: subway, tubular, and surface trains. As to 
how far it is possible to do this, and what headway 
has already been made to accomplish these results, it is 
not my eves to discuss, as it will be treated by one 
who is deeply concerned in this business, and who excels 
in working out such problems. There has been a good 
deal of old-time private enterprise shown by the railways 
centering in London, in handling passenger traffic quickly 
and cheaply. Take, for example, the Great tern 
Railway, which handled last year the amazing number of 
91,740,654 passengers in their four London stations— 
Liverpool-street, Bishopsgate-street, Bethnal Green, and 
Fenchurch - street ; and the North London Railway, 
which on less than 12 miles of line carried 47 million pas- 
sengers, about 27 millions of which centred at Broad- 
street ; the London and South-Eastern and Chatham and 
Dover, which combined nearly reach an aggregate of 
60 millions; the London, Brighton, and South Coast. 
with nearly 28 millions for London Bridge and _ Vic- 
toria ; the London and South-Western, which can boast 
of 30 millions of passengers to and from Waterloo last 
year; and the Great Northern system, which, includ- 
ing season tickets, handles 34 million passengers annu- 
ally. At that ever busy spot at the foot of Old Broad- 
street we find the combined number of passengers passing 
in and out of Liverpool-street Station on the Great 
Eastern Railway and Broad-street Station of the North 
London Railway, 80,780,724. These are prodigious 
figures when applied to the steam railway, which is fast 
becoming a clumsy and cumbersome machine in the 
transportation of urban peeseees. That some of these 
railways have reached the point where they can carry no 
more passengers on existing tracks, or that the demand 
of population has become so enormous that these millions 
can no longer converge and radiate at these points, is not 
surprising, and certainly the railway companies them- 
selves are not to blame. 

XVII. The Traffic of London. —It is comparatively 
easy tomake an approximate estimate of the traffic of 


Length of Lines Number of 


Railway. within the Stations within 
County. the County. 
Miles. 
Central London Electric 6.50 13 
= and South Londo 
lectric —_ ace ae 14 
East London... ee 7 
Hammersmith and City 3.00 5 
North London ... ue 18 
Waterloo and Cit el ee 2 
West London Exten- 
sions ... <a ws FE 4 
Whitechapel and Bow 3.00 4 
West London ... mee 2 
46.12 69 


Here, then, we have at the present time within the 
121 square miles of superficial area comprising the County 
of London, including the tube railways in operation, a 
total length of line of 228.45 miles, and no less than 273 
railway stations. 

XIX. London Tramways.—Turning from railways, 
steam and electric, to tramways, I find that the London 
County Council and eleven companies have running- 
— in the County of London. The total length of 
ines within the county according to the latest avail- 
able official report is 115 miles, and the length of 
line belonging to the companies which extends beyond 
the county boundary is nearly 32 miles. ‘The London 
County Council owns 72 miles of line, 48 miles of which, 
situated on the north side of the Thames, is at present 
worked by the North Metropolitan Tramways Company, 
while the 24 miles on the south side of the Thames, pur- 
chased January, 1899, is worked by the Council itself. 
That we may better understand the existing tramway 
systems of London, the following table has n pre- 
pared, giving the name of pro arg & length of lines within 
county, length outside, and total length of line, 





perry A city i the pred but ——- pee sO i Ry aes 
many difficulties that it is almost impossible to form an Name of Tramway. -ane : : 
idea of the traffic. For the County of London shed ‘ within outside sore 
tion, 1901, something under five millions, the following ., County. County. 
estimate of passengers carried during the year 1900 is London County Council Miles. Miles. Miles. 
iven by Mr. Kinnear :—Railways, 400,000,000 ; omni- (worked by the Council : : 
uses, 500,000,000; tramways, 300,000,000 ; hackney car- itself)... se ts “24.16 a 24.16 
riages and steamboats, 73,000,000 ; total, 1,273,500,000. A London County Council 
later estimate for 1902, and one which very properly in-| (leased to North Metro- aiid 
cludes the suburbs, is as follows: Suburban railways, politan popes 4 we ee A772 48 48.20 
618,000,000 ; tube and underground railways, 264,000,000, Harrow-road and Paddington 1.93 92 2.85 
tramways, 390,000,000; omnibuses, 530,000,000 ; cabs, &c., gy ee Hill... 9... 49 od “71 
30,000,000; total, 1,832,000,000. If we include the area that Lea Bridge, Leyton, and : 
may properly be linked up as part of London and sur- Walthamstow tes ts 40 4.40 4.80 
rounding districts, the total number of passengers to be| London, Camberwell, and * 
annually provided for in this field of locomotion will not Dulwich eae 2.85 =a 2.85 
fall far short of two thousand millions. London, | Deptford, and oor ’ 
XVIII. Stations and Railway Mileage.—-These pas-|, Gteenwich ..  ... SS 6.33 
sengers are now carried in such a variety of ways by such | London Southern See. 5.70 
a network of railways and tramways and omnibuses| London United... 4.32 12.00 16.32 
that it is necessary for a clear idea of the subject in hand| North Metropolitan... ... 9 13.87 14.86 
to understand something about existing methods of | South-Eastern and Metro- : 
transportation. To begin with we have the important politan rc 2.46 se 2.46 
railways running into London bringing passengers from South London 0 12.78 x: 12.73 
all parts of the kingdom as well as suburban passengers| Dulwich and South-East ‘ ” 
to and from their business. These are from the north as} London... . 4.79 = 4.79 
_— Total ... 114.87 31.89 146.76 


Lengthof Lines Number of 





Railway. within the Stations within 
County. the County. 
Miles. 
Great Central 2.37 1 
Great Eastern ... 16.7 27 
Great Northern... 4.31 4 
Great Western ... Neg | 4 
London and North-Wes- 
oe er Ri sue ae 12 
London, Tilbury, and 
Southend cas sae 62 1 
Metropolitan bees > 'y -. 18 
Metropolitan District... 10.42 16 
Metropolitanand Metro- 
litan District Joint 2.12 8 
Midland ... a peer hee 6 
Tottenham and Hamp- 
stead Junction | Eee 6 
72.46 103 


On the south side of the Thames we find the following 
railways crossing into London : 


Length of Lines | Number of 


Railway. within the Stations within 


County. the County. 
Miles. 
London, Brighton, and 
South Coast ... <2) ODES 29 
London, Chatham, and 
Dover ... oy «as mae 33 
London and South-Wes- 
tenn. ...: oes .. 14.05 12 
South-Eastern ... ... 37.86 27 
London and South-Wes- 
tern and London, 
Brighton, and South 
Coast Joint sai .60 — 
109.87 101 


Making 182.33 total mileage, both sides of the River 
Thames, and 204 stations. This does not complete the 
list, for we must add to it railways wholly within London, 





which I find to be as subjoined. 


So without considering for the moment the railways 
and tramways outside the County of London, but quite 
within what we may call the area of metropolitan travel, 
we have in round numbers 343 miles of lines over which 
700 millions, or more than half the total number of London 
passengers, must annually pass. To the railways, surface, 
underground and tubular, and the tramways, propelled 
alike by horse and electric traction, must be added the 
extensive omnibus service. These vehicles traverse the 
Pe lateral thoroughfares, beginning at such points as 

hepherd’s Bush and Hammersmith in the West, and so 
up Oxford-street and Holborn to the Bank, and then to 
the East End ; on the north side of Hyde Park taking the 
Piccadilly and Strand route on the south side. They 
cross and_re-cross the lateral thoroughfares at almost 
every available crossing, and connect with the broad circle 
of the Metropolitan and Metropolitan District Railways, 
making connections which the tube railways, now in pro- 
gress of completion and projected, will, it is hoped, bring 
about much more expelitiguly. These omnibuses, slow 
and clumsy as they seem when compared with electric 
traction, carry more mgers than either of the two 
other systems of London locomotion. 

XX. The London County Council.—While there un- 
doubtedly exists in the minds of many a serious question 
as to the wisdom of the London County Council operating 
either omnibuses, tramways, or tubular railways, the 
ability and energy that body has devoted, during the last 
ten years, to the London locomotion problem deserves 
nothing but unqualified praise. It has put to work some 
of the ablest engineers on the subject, has carefully 
examined every proposed scheme, and, in the main, the 
influence of the Council has been exerted in harmonising 
and systematising the spasmodic efforts of private enter- 
prise, which, under conditions existing in England, 
naturally sought the locations where traffic was densest, 
and quick returns more easily obtained. In very much 
of this work, though perhaps not in all, the County 
Council has fulfilled the functions of a legislature 
thoroughly imbued with the highest form of municipal 
enterprise. As to whether the results of its labours in 
this direction would have been more beneficial to the 
community had it kept within these functions, and not 
descended into the area of competition as a promoter of 
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profit-making enterprises, there naturally exist wide 
differences of opinion. : 

The result of the various investigations conducted by 
the County Council has resulted in that body taking up, 
in a practical way, the tramways of London ; and if the 
present policy is adhered to, in a few years the County 
of London will be the undisputed owner of all tramways 
within its border. Not only is it the policy to absorb 
existing tramways, but to operate them; and at the 
present moment we have the interesting experiment in 
municipal trading in South London of a tramway system 
owned and operated by the county authorities, while in 
North London a larger system, owned also by the County 
of London, has been leased to a private concern—the 
North Metropolitan Tramways mpany—until 1910. 
Sufficient time has not elapsed to show the result of these 
two experiments, but the fact of the two methods of 
dealing with the transit question having an opportunit, 
to work out for a period of ten years side by side will 
give students of economic oo an opportunity to 
study the two plans under like conditions. It may be 
that at the end of the lease the North Metropolitan 
Tramway Company will have paid the county such a 
goodly share of the profits that the administrators will be 
glad to renew the lease for another term of years, and 
perhaps lease the other tramways also to private com- 
panies. On the other hand, the Highways Committee 
may have shown such ability in the tramway business 
that the public will favour the operation of all lines 
within the County of London by the Council. 

These two systems may be left to work out their own 
salvation in their respective ways, though I am strongly 
of opinion that the North London leasing system will in 
the end give the best returns both in revenue to the 
county, and in reduced fares to the passengers. Speaking 
roundly, we have here two investments—one (the southern 
system) representing a capital investment of about 
4,500,000 dols. operated by the Council, on which the 
net returns last year was about 45,000 dols., and the other 
(the northern system) leased to a company representing a 
capital investment of about 4,250,000 dols., on which the 
net return to the Council exceeded 195,000 dols. It should 
be stated, however, that the Council has reduced the 
hours of labour of its employés, and somewhat increased 
the wages, and incurred a expenditures which they 
out forward as an offset for the reduction of profits. 

he result of the working of these two undertakings may 
decide the future policy of the County Council. If the 
County of London can continue to secure the same ser- 
vices and more profits out of the leased lines than out of 
the operated lines, it will hardly be worth while to con- 
duct an enterprise that requires so much experience and 
such an infinitude of detail to carry out successfully. 
Commenting on these two enterprises as far as they have 
thus far gone, Mr. Dixon Davies, in his excellent paper 
already referred to, says :— 

“In London the County Council have leased their 
tramways on the north side of the river on terms which 
secure them a rent dependent upon the gross receipts of 
the undertaking. The tramways on the south side of the 
river they are working themselves. Before the Count 
Council made the purchase of the undertakings, the Sout 
London trams had been exceedingly profitable, and no 
doubt the Council determined to retain them, with the 
idea that they would afford a conspicuous example of the 
success of renege Ta undertakings. From a 
financial statement made by Sir John McDougal in 
October last year, it appears that the —_ formerly 
earned on the south side of the river had dwindled away, 
what with reductions of fares, reductions of hours, increases 
of wages, and other emoluments to the men, to the paltry 
sum of 9000/.; and even that amount would wed ne 
speedily vanish if a proper depreciation allowance were 
made. On the north side of the river, on the other hand, 
the rent paid to the Council by the company working the 
North London tramways was 39,450/. This, after pro- 
viding for the interest and sinking fund upon the 
Council’s outlay, leaves the handsome net profit of 
197,250 dol., every penny of which is honestly available 
for the relief of the ratepayers.” 

XXI. A Note of Warniny.—Meantime the Council is 
going ahead with the purchase of tramways as fast as 
the several lines still owned and operated by private 
companies fall under the Act of 1870. Not only this, 
but new powers have been sought and obtained from 
Parliament by the Council for the purpose of connecting 
its various lines and extending the system. In assem- 
bling all these tramways, the County Council, from a 
munici traders’ view, is undoubtedly acting wisely, 
for, with _—— connections, ‘they ‘will certainly be nee 
to pay. The outlay, however, will be considerable before 
the several railways are properly linked together, and 
a as they must be, with electrical traction. The 
purchases already made, those in course of negotiation, 
and the improvements authorised, and for which power 
will be sought next session, amount to a total of nearly 
40,000,000 dols., and, in the course of time, the Council 
will own the entire tramway system of London. The 
Finance Committee, who recently considered these under- 
takings from a financial point of view, recommended 
that, as a whole, they might be accepted ; and that, with 
the exception of the line from Hammersmith Broadway 
to Harlesden, ‘‘there will be no serious deficit, and to 
that extent the objection to them on financial grounds is 
diminished, and some of them seem to promise very satis- 
factory financial results, ” 

At the same time the Committee utter the following 
note of warning :— 

‘We may point out to the Council that the proposals 
already approved, or now before the Council, in regard to 
the conversion to electric traction of the tramways on the 
south side of the river, including extensions and smaller 
undertakings about to be purchased, and the necessary 





generating station, involve an te expenditure of 
about 27,500,000 dols. (5,500,000/.). The present tramways 
debt amounts to 8,750,000 dols. (1,750,000/.). In addition 
to this, there will be the expenditure on the pro 
generating station at Pimlico, and for the conversion of 
the northern system and extension on that side of the 
river. While we are satisfied, on the estimates which 
have been before us, that the large capital outlay involved 
in the development of tramways in London will be ulti- 
mately remunerative, we think it well to prepare the 
Council for the possibility that while these large works are 
in process of execution the tramways undertaking ma 
occasion a charge on the rates. A great deal will depend, 
of course, upon the manner in which the various opera- 
tions are carried out, and the period during which expen- 
diture remains unproductive. We believe that the High- 
ways Committee are alive to this point, and are shaping 
their pro accordingly.” 

Let us hope the Committee are alive to this danger, and 
that the administration of these important undertakings 
will be wise. It is further to be hoped that the Council’s 
attitude towards private companies ready to invest mil- 
lions of pounds in other forms of transportation, such as 
“tube” railways, will not that of a competitor 
scrambling for part of the profits, but that of a public- 
spirited legislature, anxious to give the community better 
and cheaper transportation. There is room enough for 
all in this stupendous field if only good judgment is used 
in carrying out the several schemes, and capable manage- 
ment accorded them after they shall be open to traffic. 

XXII. A Unique Combination Scheme.—Before con- 
cluding the London situation outside the tubular railway 
field likely to be treated by others, it seems advisable to 
say afew words about the North London en sae 
This system, as I have said, is interesting as being the 
first example of an inter-urban tramway promoted by a 
company in association with a county council—perhaps I 
should say with three county councils, for we shall see 
that the counties of Middlesex, London, and Hertford all 
have a finger in the pie. Here we have a total route 
mileage, as now planned, of about 120 miles, 56 miles of 
which are being worked. The system, as planned, will 
comprise both tramways and light railways, so-called, and 
constructed, I suppose, because of the advantages of 
organising under the Light Railways Acts, but will ulti- 
mately be operated by electric traction. The operating 
lines of this company now carry annually 165,000,000 pas- 
sengers, a number which will be easily doubled when t eir 
entire system is completed and electric equipment 
substituted for horse power. As the conditions of 
this association have many attraétive features, and 
are likely to become to some extent a precedent, 
they may be briefly reviewed. It is clear, in the first 
place, that a county council in England, by having 
certain powers of supervision over a very large area, is 
able to take a much more comprehensive view of the 
traction question than a local authority. When, as in the 
case of the Middlesex county, the County Council is the 
road authority, it is natural that it should want to retain 
direct control over the use and maintenance of the roads. 
At the same time, the County Council, like a muni- 
a, waged is not a body fitted by its constitution to under- 
take the development of a speculative trading enterprise 
such as inter-urban tramway or light railway promotion. 
Therefore, the Middlesex County Council, in deciding to 
promote a re system of electric road-lines in the 
county, decided at the same time to leave the working of 
them, with the associated commercial risks, in the hands 
of acompany. Procedure under the Light Railways Act 
(heretofore referred to) was followed in each case, and 
powers were obtained for about 50 miles of line. The 
agreement between the County Council and the company 
runs as follows. It may be mentioned that the neigh- 
bouring County Council of Hertford is also a party to the 
agreement :— 

“The cost of a mn | these lines, including the 
necessary road widenings and the acquisition of sites for 
power-stations and depéts, is borne by the county 
councils, who have to grant leases of the system 
to a company known as the Metropolitan Electric Tram- 
ways, Limited, for terms of 30 or 42 years respectively, 
the cost of the machinery, equipment, plant, and rolling 
stock being borne by thelessee company. The conditions 
of these leases provide that after payment of a moderate 
rate of interest to the councils and to the company on 
their respective expenditure, the net profits shall be 
divided, in the case of Middlesex in the proportion of 45 
per cent. to the Council, and 55 per cent. to the company, 
and in the case of Hertford in the proportion of 40 per 
cent. to the Council and 60 per cent. to the company. The 
leases also provide that the company’s expenditure is to 
be limited to material which becomes purchasable by the 
councils at the expiration of the respective terms, at a 
price which will represent their value as part of a going 
concern. Here we have embodied in the contract some 
of the features of the New York and Boston arrange- 
ments with private companies. By this last clause the 
company avoids the expenditure of a large amount of 
money on permanent way and improvements, for which 
a comparatively small return would probably be obtained 
at the termination of the leases. It will be observed 
that the tenure of the lease is much longer than the 
ave (which is 21 years). This longer tenure, together 
with the equitable financial arrangements, will enable the 
company to conduct its operations in a spirit of liberal 
enterprise, free from the narrow restrictions which are so 
common in the arrangements with local authorities. To 
the County Council the agreement means complete con- 
trol of the public roads and a sound security that the 
public money expended will receive its due interest, and 
thus not prove a burden on the ratepayers. At three 
points the projected lines of the Middlesex system con- 
nect with the existing horse tramway lines of the North 





Metropolitan Tramways Company. This juxtaposition 
brings them into touch with a more complicated problem 
than that of making arrangements with the Middlesex 
County Council for a system of new lines. Part of the 
North Metropolitan lines lie within the Middlesex 
County, and the remainder (constituting much the larger 
portion) within the County of London. The latter part 
now belongs to the London County Council, being leased, 
as we have already seen, to the North Metropolitan 
Tramways Company until 1910. The former part belongs 
to the North oo Company, as well as being 
worked by it. We therefore have here a tramway system 
in which three counties and a private company are all 
involved, and we may naturally watch the result with 
considerable interest. 


(To be continued.) 





LAUNCHES AND TRIAL TRIPS. 

THE Blyth Shipbuilding Company, Limited, Blyth, 
launched on Saturday, the 28th ult., the steel screw 
steamer White Swan, built for Messrs. Dixon, Sample, 
and Co., of Newcastle-on-Tyne, and of the following 
dimensions :—297 ft. in length, 43 ft. 2 in. in breadth, 
and 21 ft. 9in. indepth. She is of the single-deck type, 
without hold beams. Triple-expansion engines of good 

wer, with two large boilers, will be supplied by Messrs. 

lair and Co., Limited, of Stockton. 


On Monday, the 2nd inst., Messrs. Ramage and Fergu- 
son, Limited, launched from their yard at Leith a steam 
yacht, which has been built to the order of an American 

entleman, from the designs of Messrs. Cox and King, 
uffolk-street, Pall Mall, London. The yacht is about 
455 tons yacht measurement, the ay 1 dimensions 
being 165 ft. between perperidiculars by 25 ft. by 14 ft. 6 in. 
moulded depth, and she is fitted with triple-expansion 
engines, having cylinders 15 in., 24 in., and 39 in. in 
diameter by 24 in. stroke, steam being — from a 
large boiler working at 180 Ib. pressure. On leaving the 
ways the yacht was named Wakiva. 





Messrs. Thomas Dobson and Co, launched from their 
yard at Hessle, Hull, on Monday, the 2nd inst., a steel 
screw cargo steamer of 250 tons. The vessel will take 
Lloyd’s highest class. As she left the ways she was 
mcg, Pr remy Kintore by Mrs. W. D. Elliott, of 

alney ge, Hessle. 


On Saturday, the 7th inst., Messrs. R. Craggs and Sons, 
Limited, Middlesbrough, launched a steel cargo steamer 
of the partial awning deck type, 290 ft. long, 40 ft. beam, 
and 19 ft. 6in. deep. The machinery will be fitted by the 
North-Eastern Marine Engineering Company, Limited, 
of Wallsend-on-Tyne, and will have pa tee Tha 21 in., 
34 in., and 56 in. in diameter by 39 in. stroke, steam 
being supplied by two large single-ended boilers working 
at a pressure of 165 Ib. to the square inch. The steamer 
is expected to lift over 3000 tons deadweight on a light 
draught. The speed guaranteed is 10 knots in the fully- 
laden condition. She has been built to the order of the 
‘* Finska Lloyd” Angfartygs Aktiebolaget, of Helsingfors, 
and on leaving the ways was named Hesperus. 





The Cornwallis, first-class battleship, belonging to the 
Duncan class, and built and engined by the Thames 
Iron Works Company, London, returned to the Nore on 
Saturday evening, the 7th inst., after the completion of 
her trials. As the Cornwallis only left the Nore for her 
first 30 hours’ trial on Saturday morning, February 28, 
and completed her full-power trial on Friday, she got 
through the series very expeditiously. From first to last 
the engines worked smoothly, and_ the coal consumption, 
more particularly for the low and full powers, was econo- 
mical. During the early part of the programme the 
Cornwallis encountered very rough weather, especially 
after passing the Isle of Wight on Saturday afternoon, 
February 28. At one time there were es of stop- 
ping the trial, but Captain E. H. Bayly, C.B., who was 
in command, decided tocontinue. The vessel rolled con- 
siderably, but otherwise she behaved well. The follow- 
ing Table gives the results of the trials :— 











First Trial. | Second Trial. : 
a One-Fifth Three- ong 
——— Indicated |Quarters Indi- Full 
, Horse- | cated Horse- P “ 
Power. | Power. = 
Duration = .. 80 hours 30 hours 8 hours 
Steam pressure in boilers..; 201 1b. | 255 Ib. 286 Ib. 
Vacuum—starboard engine 26.7 in. | 26.1 in. 26.4 in. 
Vacuum—port engine .. 258,, | ws, 25.9 ,, 
Revelations—starboard en- | 
aa ergek Be. ae ae! 120.6 
Revolutions — port engine 75.3 112.4 121.8 
Indicated horse-power, col- 
lective a sf. x 3724 13,693 18,238 
Coal consumption per indi- 
cated horse - power per 
hour ‘i An ..! 1.05 Ib. 2.09 Ib. 1.89 Ib. 
Speed of ship, by log ..| 10.9 knots | 17.7 knots | 18.9 knots 


For four runs on the measured course the speed on the 
second trial was 17.94 knots, while the speed on the 
measured course when the engines were working at ful 
power was 18.98 knots. 








Tue Limay.—The Argentine Minister of Marine has 
received a report from the Limay es Cae 
which is under the orders of Commander Thwaites. The 
river has been carefully sounded, and navigation is con- 
sidered to be practicable for a few miles from its mouth. 
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‘‘ ENGINEERING” ILLUSTRATED PATENT 
RECORD 


ComPiILeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1888—1888, 

The number of views given in the Specification Drawings is stated 
pedo gly where none are mentioned, the Specificat ‘ion is not 
illustr . 

Where inventions are communicated from abroad, the Names, 
de., of the Communicators are given in italics. 

i ifications may be obtained at the Patent O, ~~ 
.C., at 


Ce of Specificat 
Rena, 25, Southampton Buildings, Chancery-lane, 
the uniform pri wn Onin 
ance of a Complete 
abstract, unless the 


pes of 8d. 
The a hoate t — ‘isement of —_ 
Speci, ‘ion is, in case, given t 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


26,347. The British Thomson-Houston Company, 
Limited, London. Switch Apparatus. [8 Figs.] De- 
cember 24, 1901.—This invention relates to central station elec- 
trical switch gear. There is broadly claimed :—‘“‘ An electric | 
generating and distributing system, comprising a plurality of | 
generating units, a plurality of feeders, sectional bus-bars and | 
switches for cutting out a desired section of the bus-bars, | 
shifting the load upon the remaining section.” ‘‘ An electric | 
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26947. 


generating and distributing system comprising a generating out- 
fit, a sectional bus-bar, and a plurality of feeders derived from 
different sections of the bus-bars leading to a common distribution 
unit.” The switches may be electro-pneumatically operated. The 
control current may be derived from certain units of the generat- 
ing or distributing system insulated from one another in such 
wise that failure of a unit will automatically cut it out of the 
system.” (Accepted January 28, 1903.) 


1475. C. Beckingsdale, Cheltenham. Feeder 
Pillars. (2 Figs.) January 20, 1902.—According to this in- 
vention (limited in the title to feeder pillars for electric traction) 








| the sighting apparatus can always be kept trained on the object, 
a contact being provided which completes a firing circuit at the 
moment when the movement of the roll makes the line of sight 
agree with the line of fire as given by the gun, corrected for 
elevation. This contact is made optional, so that any roll may be 
selected. The axles with their springs may be enclosed in disc- 

















| shaped cases, which may work in outer cases, provided with means 
| to give the proper direction to the sighting apparatus either in 
| altitude or azimuth. Any optical sighting arrangement may be | 
employed, but it is preferred to use a binocular telescope, which, | 
as the range of view is practically very great, may be of com- ! 
paratively high power. (Accepted January 14, 1903.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


18,491. H.Harmet, Paris. Compressing Hot Steel. 
[2 Figs.) August 22, 1902.—This invention relates to the compres- 
sion of hot steel by forcing it through apertures of diminishing 
cross-section. Patents 5904, of 1900, and 4004, of 1902, are referred 











condensation may be ses above the level necessary 
to form a seal agai pheric pressure. The pumping 
apparatus may be continuous in action or may be set in motion 
by a float arranged in such a manner as to regulate the speed of 
the apparatus and maintain the necessary level of water seal to 


Fig.2. 
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revent escape of air into the condenser, or in some cases it may 
»e allowed to escape by an overflow pipe fitted at the required 
level, or in other cases the lowering of the level of the water in 
the tank may uncover the inlet of the pump and so prevent 
further discharge. Any incondensable vapour or gas is drawn 
off from the top of the condenser. (Accepted January 14, 1903.) 


4281. E. Brook, Huddersfield. Dra t-Forcing 
Ap aratus, [3 Figs.) February 19, 1902.—This invention 
relates to steam-generator and other furnaces of the kind in 


which there is located below the fuel bearers a closed ashpit or 
chamber into which air is forced by means of steam-jet appa- 
ratus. In such furnaces it is necessary, for well-known reasons, 
to provide more powerful steam jet apparatus than is normally 
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a switch base is ‘‘a metal framework as shown in drawing,” and 
the current-conducting Pe are insulated from it by pairs of 
centrally-perforated gland-like insulators, that may be T-shaped 
in s2ction, 


(Accepted January 28, 1903.) 


GUNS AND EXPLOSIVES. 


4657. A. A. Common, London. Gun - Sights. 
[4 Figs.) February 24, 1902.-—-This invention consists in means for 
attaching sighting apparatus to guns, so that the apparatus can 
be moved by hand from the normal or set ition agreeing with 
the line of fire (returning to it automatically when released), and 
can also be made to serve, when the apparatus is moved from 
the normal position, for training the gun to the required posi- | 
tion, The apparatus is mounted on a vertical axle and can be | 
moved in a horizontal plane to either side of the normal posi- | 
tion (in which it is kept by a spring catch or a detent) against | 
the pressure of two sprfngs which operate to bring the appa- | 
ratus to the normal position when it is released. Contacts | 
are provided to close electric circuits when the apparatus is | 
moved, so as to operate the machinery to train the gun, or 
if the gun is to be moved by hand to indicate the direction | 
in which it has to move. The gun will thus be caused to 
follow movement in the line of sight of the sighting the | 

| 





ratus. For naval guns, where the roll of the ship may take the 
object out of the field of view, a similar axle is provided, placed 


horizontally and at right angles to the axis of the gun, so that | charge-pipe isled into a well or water seal from which the water of | cally, around the furnace or flue. 


to. Ingots are placed within conical open-ended moulds through 
which they are entirely forced. Ifsmall, they may be compressed 
in one operation ; but if large, two are preferred. The larger end 
of the ingot is preferably uppermost. A small ram may support 
the smaller end of the ingot. (Accepted January 14, 1903.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


22,050. J. Wilson and J.S. K. Welch, Wandsworth, 
Smoke Prevention. [5 Figs.] November 1, 1901.—Accord- 
ing to this invention gas is continuously supplied to a number 
of furnaces burning solid fuel, by pipes leading from a main com- 
mon to them all. On each supply pipe there is a valve which is 
normally closed, the supply being then through a by-pass of com- 

ratively small area. When, however, any one of the furnaces 
is being fed with solid fuel, its valve on the gas pipe is opened, it 
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may be automatically, by the opening of the fire-door, thus in- 
creasing the supply of gas to burn the smoke. Each gas-supply 
pipe is surrounded by an air pipe, so that the gas induces a supply 
of air. Preferably the inner end of the air pipe is perforated, and 
the gas is ignited therein. The jet of flame so produced is prefer- 
ably directed downwards on to the fuel in front of the bridge, but 
it may be directed to behind the bridge or beneath the fire-bars. 
Gas is continuously supplied to the main from a gas-producer. 
(Accepted January 7, 1903.) 


3886. S. E. Alley and Robertson, 
Surface Condensers. [3 Figs.] February 15, 1902.—This | 
invention has reference to and comprises improvements in and 
relating to surface condensers of the kind in which water is | 
discharged from the condenser by gravity ; according thereto a | 
discharge pipe is fitted to the condenser, of a length to allow of 
a vertical fall sutficient to overcome the atmospheric pressure, and 
this pipe may be 33} ft. long, more or less. The end of the dis- 


required, and, according to existing practice, owing to the neglect 
of the fireman to turn the steam valve so as to reduce the supply 
of steam to the steam jet apparatus to its normal amount, con- 
siderable fuel is wasted. This invention has for object to obviate 
or reduce waste of fuel caused in this manner, and for this pur- 
pose in draught-forcing apparatus according thereto there is 





inserted in the steam-supply pipe a valve or cock that is purposely 
provided with a by-pass, ps to allow a reduced quantity of 
steam to flow to the steam-jet apparatus when she cock is closed. 
The plug of the cock is connected to an automatic device, as a 
‘*meter” or ‘‘ regulator,” adapted to allow or to cause the cock 
to be closed when a predetermined time has elapsed from the 
holding open of the plug of the cock, which may be connected to 
the furnace door, as through the automatic device, so as to be 
opened by the act of opening the door for firing or breaking up 
the fire. In some cases the meter may be unconnected to the 
furnace door; the valve or cock will then have to be opened 
manually by the fireman after each time of coaling or breaking up 
the fire. (Accepted January 21, 1903.) 


599. W. W. G. Webb, Crewe. Steam Turbines. 


[15 Figs.] January 9, 1902.—According to this invention each set 
of vanes of a steam turbine comprising a 
is enclosed within a separate casing, and inlet and outlet connec- 


lurality of such sets 





tions with a controlling valve or controlling valves having a 
Glasgow. | common actuating lever are provided. By means of these the 


turbine, it is stated, may be reversed. The invention is broadly 
cla'med. (Accepted January 21, 1903.) 

3520. E. Gearing, Harrogate. Boiler Furnaces 
and Flues. (7 Figs.) February 11, 1902.—This invention has 
reference to boiler furnaces and flues having corrugations which, 


whether continuous or discontinuous, run helically, or part heli- 
Such corrugations are in cross- 
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section like the cross-sections of a hollow bulb. Flues of the kind 
described, and having such corrugations, are corrugated in the 
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manner described in the specification of British Patent No. 19,485, 
of 1901, the mandrels being built of segments helically shaped on 
the desired lines. (Accepted January 21, 1903.) 


TEXTILE MACHINERY. 


22,370. J. P. and N. Fraser, Arbroath, Forfar. 
Drawing and Roving Frames. [2 Figs.) November 6, 
1901. — This invention has its object to provide improved 
means for carrying and actuating the gill-bars used in machines 
for preparing flax, jute, and other fibres for spinning. In one 
arrangement there is a race in the framing at each end of the 
machine, and in which the ends of the gill-bars work, so that 
these bars, when actuated, travel as usual between the back or 
feeding rollers and the front or drawing rollers, but on their 
return journey, instead of being pushed round and at the 








same time to some extent forced outwards against the race by an 
externally-toothed driving roller or rollers, are carried round by 
an internally-toothed ring or wheel at each end of the machine, 
thereby supporting the bars and lessening friction. A smaller 
number of bars than has heretofore been provided is required, 
and the bars, it is stated, can be driven at a higher velocity than 
usual with little risk of jamming. The carrying wheels turn each 
in a way in the framing, and are externally toothed so that they 
can be driven by pinions on a sleeve loose on a driving shaft. 
(Accepted January 7, 1903.) 


432. J. Davidson and J. H. Whitehead, Bradford 
Yorks. Builder Rods. (2 Figs.) January 7, 1902.—In 
order that the builder rods of roving and other machines used in 
the manufacture of textile yarns may be prevented from sticking 





n the bearings that slide upon them, by reason of accumulation of 
dirt, they are given a twisting motion that may be imparted by 
means of a pin or screw point upon the sliding bearing, engaging 
within a groove on the rod. (Accepted January 14, 1903.) 


3123. J.T. Thompson, Bolton. Clearers for Spin- 
Mules. [4 Figs.) February 7, 1902. — In order to 
regulate the speed of rotation or travel of both top and bottom 
clearers for spinning mules, according to the requirements of the 
materials or substances under operation or treatment, according 
to this invention the clearers at each end are provided with pro- 
jecting ends on which are mounted metallic bushes to form the 
working centres. The latter are mounted in boxed or cased bear- 
ings, in each of which is secured a “ split ” ring of india-rubber or 
other pliable or yielding material or substance that will form a 











brake to the rotating action of the clearers, and at the same time 
prevent them from rotating in the wrong direction. The boxed 
or cased bearings are secured loosely in position on the metallic 
bushes or working centres each by a pin screwed into and through 
it, the inner end engaging in a circular groove or recess located on 
the periphery of each metallic bush, the outer end of the pin extend- 
ing to and being held in position by the brackets carrying the 
rollers with which the clearer rollers operate. If desired, the 
groove or recess may be dispensed with, in which case the said 
bushes may be secured by screws. (Accepted January 14, 1903.) 

4684. W. Dickinson and T. Butterworth, Burnley. 
Loose Reed Looms. [2 Figs.) February 25, 1902.—This 
iavention provides an arrangement and combination of parts 





such as are employed for locking and releasing the reed at the 
requisite periods of time or positions of the slay or going part for 
effecting the beat up of the weft. According to this invention 
the stop-rod is mounted below the slay-beam in brackets extend- 
ing from the slay-swords, from which also extend arms carrying 














runners which move upon curved bow-springs for putting the 
pressure on a vertical arm carrying the back trash for steadying 
the reed in position during the passage of the shuttle ; and unless 
a ‘‘trap” occurs, the reed will be held securely for the beat up by 
fingers extending from the stop-rod and a cross-bar which locks 
the reed fast for the beat up. (Accepted January 21, 1903.) 


18,684, E. and W. Leuscher, Teutschenthal, Ger- 
many. Coated Thread. August 25, 1902.—In this specifi- 
cation is broadly claimed :—‘‘ Threads and fabrics of any descrip- 
tion impregnated with a mixture of colour or bronze powder and 
suitable adhesive substance, for giving them the appearance of 
metal threads or metal fabrics.” The threads or fabrics are first 
passed through a solution of agar-agar, isinglass, gelatine, glue, 


) 

















gutta-percha, resin, or other adhesive substance, and then through 
colour or bronze powder. Gelatinous adhesive may be rendered 
insoluble by a hardening agent, such as formaline, bichromate of 
potash, or the like. The coating may be varnished. Instead of 
being separately applied, the powder may be mixed with the 
liquid substance. Drying _ be in the open air or by means of 
‘“‘a drying process.” A thread-impregnating machine is described, 
but not claimed. (Accepted January 14, 1903.) 


VEHICLES. 
910. F. R. Simms, London. Motor Vehicles. 


(4 Figs.] January 13, 1902.—In order to prevent the wheels of 
motor vehicles from sticking or sinking on rough or soft ground 
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the supporting area available is increased by the use of chain or 
other driving belting upon a fair or pairs of wheels. It is pro- 
posed to apply the invention to agricultural and to military and 
other traction engines. (Accepted January 14, 1903.) 


2491. W. W. Dumaresque, London. Variable Speed 
Gear. [6 Figs.) January 30, 1902.—This invention is in re- 
ference to variable speed gear of the expansion type. The chain 
engages with rotary pinion wheels movable radially in reference 





to the driving and driven axles. The invention is limited in 
scope in the title to ‘‘ driving motor cars, cycles, and other similar 
vehicles.” Some of the claims include motor launches, (Ac- 
cepted January 14, 1903.) 


MISCELLANEOUS. 


329. W. L. Philip, Box, Wilts. Tr Grain. 
(3 Figs.) November 18, 1902.—Apparatus according to this in- 


Fig.1. 








Fig. 
oF Fig.3 
(2s32y) 


vention is intended for use in trimming cargoes of grain in bulk, 
and comprises a girder having at itsends drums over which passes 


an endless band furnished with blades. One of the drums is geared 
to a motor carried by the girder. The arrangement is prevented 
from sinking into the grain, when it is moved upon the same, by 
flapsat its sides. (Accepted January 14, 1903.) 


25,549. L. Prat, Paris. Producing Furnace 
Draught. [6 Figs.| December 14, 1901. (Convention date, 
June 3, 1901.)—This invention relates to systems of forced draught, 
and provides several such devices. In one arrangement there 
is a fan in a by-pass to the flue, with means for closing the 
flue in the portion by-passed. In another arrangement the 
chimney is shaped at its base asa Venturi tube, and draught is 
produced inductively by a fan blast delivered as an annular or 
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other injector jet below the constriction of the Venturi tube. Air 
or gas for the fan blast may be drawn from the flue, from the atmo- 
sphere, or from both of these; in the latter case means may be 
provided for adjusting admission of cold air to the minimum 
necessary to cool the furnace gases sufficiently to enable the mix- 
ture to be dealt with satisfactorily by the fan. (Accepted 
January 21, 1903.) 


19,349. B. R. H. Taylor, Victoria, Hong Kong: 
Range-Finder. [8 Figs.) September 3, 1902.—This invention 
relates to range-finders of the kind used on elevated positions on 
shore to determine the distance of objects at sea, and according 
thereto it is proposed to provide an attachment for an ordinary 
swivel-mounted telescope and which may be used as a range-finder 
having a sufficient accuracy to render it of use for harbour and 
other signal stations. The ‘‘ usual telescopic rod with rack and 
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pinion” is removed from the telescope, and the device according 
to the invention is substituted. The instrument has to be made 
for the height at which it is to be used ; that shown in the draw- 
ing is proportioned for use 1823 ft. above sea-level. A table of 
corrections for tidal level differences may be used. (Accepted 
January 14, 1903.) 


3715. Short and Mason, Limited, and H. W. Short, 
London. Recording Instruments, [5 Figs.] February 13, 
1902.—In the barrel ofa recording instrument according to this in- 
vention, and in order that the clock may be rendered more acces- 


sible to wind and regulate, the clock is placed higher in the barrel 

















| \o71s.) \ 


| than has been the custom heretofore, and the fixed rack wheel is 

| mounted upon a block of wood that rises into the barrel. The 

| recording strip fastens with gum, and is detachable by tearing out 
of it a strip already partially severed from the remainder by 4 
double row of perforations. (Accepted January 28, 1903.) 
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URBAN AND INTER-URBAN LOCOMO- 
TION IN AMERICA. 
By tHE Hon. Ropert P. Porter. 
(Concluded from page 356.) 

Last week, in considering Colonel Yorke’s report 
on his recent visit to America, I called attention to 
two important documents in relation to urban and 
inter-urban electric railways that have been made 
public since Colonel Yorke returned home. The re- 
ference to the first of these—namely, the report of 
Mr. William Barclay Parsons—I am now able to sup- 
plement with a copy of Mr. Parsons’s map, showing 
the rapid transit facilities, including elevated surface, 
subway, and deep-tunnel railways, which New York 
will enjoy when the entire harmonious scheme shall 
have been completed. The map shows existing 
railways, those in course of completion, and the 
proposed new routes. Little more need be said 
about this solution of the problem that has for so 
many years perplexed the people of the American 
metropolis. Simultaneously with the publication 
of Colonel Yorke’s report and the completion of 
these plans by Mr. Parsons comes the first sitting 
of the Royal Commission on London Traffic. 
It would seem to be important that this Com- 
mission should not only study the situation 
in New York from the technical railway side, 
but from what may be called the economic 
point of view. In discussing these questions with 
our English friends interested in metropolitan 
locomotion, I find more or less misconception in 
relation to how we really deal with the fiscal side of 
the problem. Whatever mistakes we may have made 


the city free of cost. There seems no reason why 
some similar arrangement should not be arrived at 
in London. The Commissions referred to are 
permanent bodies, and all schemes affecting trans- 
portation within the limits of their respective 
|cities have to be submitted to and approved by 
them. For instance, the proposal of the Penn- 
sylvania Railroad Company to construct tunnels 
under the harbour and East River, so as to enable 
their main lines to obtain access to New York City, 
had to receive the sanction of the Rapid Transit 
Commission of New York. 

A concise history of the legal status of these 
committees, as well as of their work, together 
with an account of the operations of some of the 
other important State Commissions dealing with 
these matters in the United States, would, I 
imagine, help towards a solution of the question not 
only of rapid transit in London, but for all England. 
Complaint is made, and, I think, justly, by English- 
men conversant with the subject, that the machinery, 
as it exists, is too cumbersome, and that it should 
be made more flexible. The Light Railways Act, of 
which so much was hoped and expected, has not 
exactly filled the demand. The scope of the Royal 
Commission is London and the surrounding districts, 
but it may prove a useful medium in clearing up 
the whole question of modern urban and _inter- 
urban locomotion. 
and we may hope it will be utilised to the fullest 
extent by the able and experienced men comprising 
this important body. 

Reverting again, in conclusion, to inter-urban 
electrical railways in the United States, it will be 








The opportunity is a rare one, | 


Actual construction in Illinois has not proceeded 
very far west of Chicago as yet, but work is in pro- 
gress on a line stretching nearly across the State to 
Freeport. Trolley construction is proceeding with 
| energy in Iowa, and the lines under way-will soon 
bridge the entire State from the Mississippi to 
Omaha. As other lines are built and building west 
of Omaha, it will soon be possible to travel by elec- 
| tricity without a break half way across the Conti- 
jnent, from the coast of Maine to the middle of 
Nebraska. Beyond that, the extension of electric 
traction will probably have to wait for the substitu- 
tion of electricity for steam on the existing railways 
—a development that may not be far distant.” 

It is hardly surprising, therefore, to find Colonel 
Yorke speaking of what he found in America in the 
following terms :— 

‘Such lines are becoming of increasing import- 
ance, population becomes more numerous in their 
vicinity, land values are enhanced, industrial enter- 
prise is stimulated, and the convenience of the 
public is served by a frequent and cheap means of 
| transportation, not only for passengers but also 
\for freight. Farmers are said to appreciate the 
| facilities thus afforded them for conveying their 
produce into the cities, and large quantities of 
milk are now daily carried into the markets by 
electric cars. Where steam railroads exist side 
by side with the electric lines, the competition 
| between the two has been keen. Steam roads, 
having seen a large share of their passenger busi- 
‘ness taken from them, have made a hard fight to 
‘retain the local freight business. But it would 
| appear that the increased prosperity and activity 
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in the past, the more recent arrangements between | 


municipal authorities as controlling such mono- 

polies, and private companies as operators, have | 
been both businesslike and just. It is hoped that 

these agreements may be fully sifted by the Royal | 
Commission, and all available information obtained | 
from the other side of the Atlantic. Colonel | 
Yorke seems to approve of this more recent method, 

which has been adopted both in the State of New 

York and of Massachusetts. As the reference is 

brief, and very much to the point, I quote the’ 
paragraph in full :-— 

‘*The cost of the Boston Subway was borne by 
the city, and the Boston Elevated Railway Com- 
any, which owns the surface and elevated lines, 
eases the subway from the city, paying 5 cents for | 
each car passing through, subject to a minimum 
payment of 4% per cent. on the cost of construc- | 
tion. The lease is for twenty years. The company | 
laid the tracks and supply the power and equip- 
ment. The cost of the New York Subway is also 
borne by the city, the Rapid Transit Subway Con- | 
struction Company being the contractors for the | 
- work, and having a lease of fifty years for operating | 
the subway when completed. The contracting | 
company is paid for the work in accordance with | 
their tender, but has to pay in its turn a rental | 
equal to the interest on the bonds issued by the | 
city to provide funds for the work, and, in addi- | 
tion, a sinking fund of 1 per cent., by which the 
principal will be redeemed within the period of the 
lease. The company has to provide equipment, 
power, and machinery, which the city is to pur- 
chase at a valuation at the end of the lease. This 
arrangement is similar to that under which the | 
Chemin de fer Metropolitain of Paris is being | 
built. The advantage of such an arrangement is | 
that at the end of the period of the lease the | 
railway is paid for, and becomes the property of | 


recalled that last week I referred to the speed 
attained by these railways as set forth in the admir- 
able article of Mr. Moffatt which I reviewed. It is 
now proposed to speak of the distances travelled, 
which I think will surprise those in England who 
have not given special attention to this matter. 


On December 23, 1901, the Everett-Moore Syndi- | 
‘cate ran the first through electric car from Cleve- 


land to Detroit, a distance of nearly 200 miles. The 


in a district which are promoted by the presente 
of an electric line result in bringing more business 
to the steam lines. So that while the electric lines 
will probably carry the local traftic—passenger 
‘and freight—for short distances, they will act as 
feeders for the through business of the steam roads. 
In other words, there is a place for each, and theit 
interests are best served by working in harmony.” 

| Colonel Yorke is undoubtedly correct in his 


| greatest of all centres, however, seems to be Detroit ; | estimate of the trolley as a freight carrier, and the 


lines actually built extend from Detroit to Port | following paragraph from the article already men- 
Huron, Bay City, and Kalamazoo, and their exten- | tioned in McClure’s Magazine is also well worth 
sions now under way span the entire State of Michi- | considering in this connection :—‘‘ The pressure of 
gan, and lead straight through to Chicago. In Jan- electrical competition was first felt in carrying 
uary, 1901, the Detroit, Rochester, Roineo, and Lake | local passengers, but it was not long before it was 
Orion Railroad concluded a traftic agreement with | seen that here are new possibilities in the way of 
the Saginaw Suburban Railway Company, by which | handling freight. Many of the trolley franchises 
through electric cars were to be run hourly from | forbade that. forma of enterprise, but a business 
Detroit to Bay City—127 miles—covering the dis- that promises to be at once a public benefit and a 


| tance in about five hours, ata rate of 14 cents a mile. | source of profit is not easily suppressed. A farmer 


In connection with the Everett-Moore lines that skirt | who has once learned to appreciate the convenience 
the shores of Lake Erie, that gives an unbroken | of a service that enables him to set half-a-dozen 
trolley run of over 350 miles, from Painsville, less | cans of milk in the road in front of his gate, and 
than 50 miles west of the Pennsylania border, to | have them whirled to town on a trolley-freight car 
Bay City, with a service as quick as the steam accom- | in less time than it would take him to haul them 
modation train, several times as frequent, and halfas | to the nearest railway station, needs no long space 
expensive. ;to make up his mind on the question whether 

We are furthermore told that electric communi- | electric roads should be allowed to act as common 
cation is now complete from Portland, Maine, to| carriers. The electric freight service is as flexible 
Boston, and thence to a point a little west of West-|as an elephant’s trunk, and as adept in picking up 
field, Mass. From that place to Painsville, Ohio, little things. It grows rich off the crumbs of 
is a patchwork of short trolley lines, alternating | business that a steam road would despise. It is 
with stretches still marked on the promoter’s atlas | always ready to go out of its way to accommodate 
‘*unexplored.” From Painsville there is direct un- | the special needs of its patrons. The lemon-growers 


‘broken communication through Cleveland, Toledo, along the Los Angeles Pacific Railway, which runs 


and Detroit, with the principal cities of Michigan. | its trolley freight, passenger, and mail cars between 

‘*From Detroit,” says Mr. Moffatt, ‘‘we can push ‘Se Angeles and Santa Monica, found that their 
westward to Kalamazoo, whence lines are under | fruit was suffering from the roughness of the trip. 
way that will make connections with Chicago. ‘ They stated their grievance, and the result is the 
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‘lemon-growers’ express,’ which carries the de- 
licate spheroids to market as gently as in a baby’s 
cradle.” 

These facts will surely awaken the British rail- 
way managers to the importance of applying similar 
methods to both their passenger and freight busi- 
ness. These electrical railways would be ideal for 
quick freight deliveries of small consignments, of 
which we hear so much. That the electrification 
of steam railways pays, has long been an established 
fact; with us, though, it has been more or less difti- 
cult to produce the exact figures when they have 
been suddenly demanded by British railway mana- 
gers. This want is supplied in Colonel Yorke’s 
report by the following exact data :— 

**Among branch railways, originally built for 
steam trains, but now operated electrically, may 
be mentioned the following examples, which are to 
be found on the New York, New Haven, and 
Hartford Railroad ; but there are many others :— 

1. Stamford to New Canaan, 8 miles of single 
track. 

2. Hartford to Bristol, 16.6 miles of single track. 

3. Berlin to New Britain, 3 miles of double track. 

4. Braintree to Cohasset, 11.5 miles of double 
track. 

5. Nantasket Junction to Pemberton, 6.9 miles 
of double track. 

6. Providence to Fall River, 18 miles, of which 
10 miles are double track. 

The first of these to be equipped electrically was 
the line from Nantasket to Pemberton, in 1895. 
The New York, New Haven, and Hartford Railroad 
found at that time that the trolley lines were 
seriously affecting their revenues, and in order to 
meet this competition they decided to equip some 
of their branches electrically. The result of doing 
this to branch No. 5 was so satisfactory that the 
process was extended to other branches, some of 
which had, up to that time, been worked at a loss. 

The following Table, compiled from the most 
recent available returns, was given to me, and 
shows the increase of annual passenger traffic due 
to the change :— 


iid Steam. Electricity. 
cgitec Passengers. Passengers. 
1 98,300 184,728 
2 367,695 1,060,617 
3 267,936 341,207 
4and 5 304,292 702,419 


This large increase in traftic may be attributed to 
the greater frequency of the service, the reduction 
of fares, and the increase in speed. 

It is, in my opinion, a safe proposition to assume 
that the electrification of the suburban railways 
centring in London would more than double the 
number of passengers transported. And what is 
true of London applies with equal force to other 
industrial centres throughout the United Kingdom. 

It must not be supposed that the remarkable 
results herewith submitted have been accomplished 
vn cheaply - constructed tracks and small cars. 
American engineers have discovered that a modern 
first-class electric railway should have a location 
that will adinit of the most direct route, with as few 
curves as possible, and be so laid out as to curves 
as to have them as easy as possible. It has been 
found not only desirable, but most economical, to 
arr private rights of way, to use heavy rails, 
arge ties, and plenty of good ballast. In short, 
as Colonel Yorke says :—‘‘ Experience has proved 
that a substantial, well-laid track is a ‘ vital factor’ 
in the economical operation of such a road, and a 
‘large factor’ in its earning capacity. The ques- 
tion of the best type of car for such railways is 
still receiving much attention in the States, and has 
not yet been finally decided ; but it is found that 
a heavy substantial vehicle is necessary, and that 
the wheels should have deep flanges, broad treads, 
and strong axles.” 

Colonel Yorke brings home these object-lessons to 
his English colleagues and friends :— 

**In England the electrical inter-urban railways, 
which have been constructed under the Light Rail- 
ways Act of 1896, differ in every respect from 
similar lines in America. They are almost invari- 
ably laid alongside the high roads, have light rails 
and insuflicient ballast, while the cars employed on 
them are mostly double-decked, and have tramway 
wheels with small flanges. Such lines are nothing 
more than tramways, and quite unsuitable for 
high speeds. If railways of this nature are to be 


as successful here as they are in America, their 
owners must, I venture to think, profit by Ameri- 
can experience, and follow American methods.” 








The report of Colonel Yorke, supplemented by 
that of Chief Engineer Parsons, in relation to urban 
locomotion, and by Mr. Moffatt’s admirable collec- 
tion of facts about inter-urban locomotion, together 


‘but to other matters. With reasonable expendi- 
‘ture and sufticient care a properly-designed sewage 


farm may be made to do its work efticiently and 


| satisfactorily ; unfortunately, both the outlay and 


comprise important additions to traction literature. | the care are often grudged. 


It is difficult to do such valuable documents justice | 


Mr. Alfred Roechling commences his contribu- 


in the space at our disposal, but an attempt has tion to the volume before us by a short retrospect of 


been made to give the readers of ENGINEERING some 
idea of their bearing and scope. 








LITERATURE. 


Natural and Artificial Sewage Treatment. By Lieut.- 
Colonel ALFRED 8S. Jones, V.C., A.M. Inst. C.E., 
&c., and H. Aurrep Rorcuitne, M. Inst. C.E., &c. 
London: E. and F. N. Spon; New York: Spon and 
Chamberlain. 

Turis book is, apparently, not a joint production in 

the sense that both authors are equally responsible 

for the whole. It is divided into two parts, to 
each of which the name of one author is attached, 
each dealing with the part of the subject with 
which he is specially acquainted. The preface, 
however, bears the two names, and the concluding 
paragraph gives the clue to the object of the work. 

It is :-— 

If it can be “ata to them that Nature is not sure and 
true in its methods, the authors are prepared to assist it 
with methods and means produced by the inventive brain 
of man. But if such proof is not forthcoming, they adhere 
—in preference to groping in the dark—to Nature’s own 
methods, knowing from experience that, when allowed 
full scope and fair treatment, it is most sure in all its 
ways. This will not prevent them, however, from giving 
in the future, as they have done in the past, the question 
of sewage treatment their most careful consideration. 

In this connection the methods of Nature mean 
the purification of sewage on a sewage farm, while 
the methods and means produced by the inventive 
brain of man are septic tanks and bacterial contact 





| treatment of sewage. 





beds. The book is, in fact, a brief in favour of 
the sewage farm as against newer methods of puri- | 
fication ; for although the authors protest time and 
again that they possess perfectly open minds, yet 
it is quite evident which way their predilections 
lean. It is natural that they should have a firm 
faith in land treatment, for Colonel Jones has made 
a brilliant success of two, if not more, sewage 
farms. For nineteen years he managed such a 
farm at Wrexham, producing a perfectly satisfac- 
tory effluent without nuisance to the neighbour- 
hood, at the same time growing good crops and vastly 
improving the land. Then he was called in to rescue 
the War Office farm at Aldershot, which had become 
a stinking sewage marsh, an offence both to sight 
and smell. In a short time he worked a complete 
change, with the result that the War Office, which 





had intended to abolish the farm at the first oppor- 
tunity, has decided to retain it. We have ourselves 


| 
been over the farm (see ENGINEERING, vol. ]xx., | 


page 693, 1900), and can testify to its admirable | 
condition. It is beyond doubt that, given plenty 
of land of a suitable description, a sewage farm will 
give a pure effluent without nuisance to the neigh- | 
bourhood. 

At Aldershot, and we believe also at Wrexham, | 
Colonel Jones worked under very favourable con- 
ditions. The town was sewered on the separate 
system, and the flow was practically uniform 
whatever might be the rainfall. The soil at 
Aldershot is clean yellow sand, and its appear- 
ance, when first laid out, suggests the filter 
bed of a water company. It was not an ideal 
ground for the cultivation of crops; but that is 
a secondary consideration in such matters. Had it 
been dense yellow clay it would have cost much 
more to get it into a permeable condition. The 
method employed is to run the sewage through a 
tank, in which the solids are deposited, and thence 
on the land, which is most carefully levelled in 
order to secure a perfectly even flow. Colonel 
Jones says :—‘‘ I would observe that most of the 
bad odour into which sewage farming has fallen of 
late years is distinctly traceable to the common 
absence of sufficient regularly-contoured and neatly- 
cut distribution carriers, resulting from parsimony 
about wages bills natural to the ratepayers’ repre- 
sentatives in council, and often to the manager’s 
dependence on a borough surveyor’s coming to the 
farm with his level and staff for great measures, or 
on his own guesses for smaller works, instead of 
using an instrument to peg out every distributing 
carrier at the right moment.” 





This sentence gives the clue to the failures of 
many farms, and is applicable not only to levelling, 


the sewage question during the last century. The 
matter is briefly dealt with, for a few pages bring 


| him to the appointment of the Royal Commission 


on May 7, 1902. This Commission was largely the 
result of the agitation to do away with the land 
Whatever process might be 
adopted in the way of sedimentation, precipitation, 
or filtration, the Local Government Board insisted 
on final treatment by land. The local authorities 
found this very irksome; land was often difficult 
to procure, and the suggestion of a sewage farm 
raised a storm of protest from the district. We 
still await the final report of the Commission, but 
two interim reports have appeared, and in these it 
is set forth that while land treatment is the first 
and natural method of sewage purification, there 
are biological methods that will give satisfactory 
results. Following the historical restropect comes 
a chapter on subsoil, dealing with its structure, 
permeability, retentiveness, its micro-organic life, 
and absorbing powers. The self-purifying powers 
of the soil form the subject of another chapter ; 
the matter is one that is not well understood, but 
the author deals with it as clearly as is feasible 
in a book of this kind. The last chapter is devoted 
to artificial self-purification of sewage, and contains 
an account of the various processes under trial, 
such as septic tanks, filters, and the like. 

The volume will act as a corrective to the 
enthusiasm which sees nothing but good in a new 
process, and nothing but evil inan old one. All 


‘over the country bateriological processes are being 


tried ; they are being watched by chemists and 
engineers, and the greatest care is being bestowed 
upon them to make them successful. Sometimes 


| they act splendidly, and at other times and places 


they seem like failures. One quarter this solicitude 
would have saved sewage farms from the reproach 
they have incurred. It must not be forgotten that 
a time will come when the new processes will, in 
their turn, cease to excite interest, and will be left 
in unskilled hands. Then will be the time for 
them to show their superiority, if they can. How- 
ever, it is scarcely likely that they will ever suffer 
the same neglect as the sewage farm. The plant is 
so much more compact, and the question is not 
complicated by the sale of crops and milk. There 
are many places in which land treatment is out of 
the question, and where it is imperative that the 
best possible results shall be attained by artificial 
processes. It is generally in large towns, such as 
Manchester, that these conditions occur, and in 
such places the works are of a magnitude that 
skilled oversight can be afforded. Probably the 
authors of the volume before us have in their minds 
smaller towns where land is available, and for such 
places their advocacy of land treatment is opportune. 


A Text Book of Naval Architecture. By J. J. WELCH. 
London: His Majesty’s Stationery Office. [Price 3s.] 
Tus is a revised and enlarged edition of the 
original book published a few years ago, during the 
time Mr. Welch was the Professor of Naval Archi- 
tecture at the Royal Naval College at Greenwich. 
It has been prepared primarily for the instruction 
of officers of the Royal Navy, but is equally well 
adapted to intelligent ofticers of the mercantile 
marine, and contains much that is useful to students 
attending the science and art classes held under 
the régime of South Kensington. Mr. Welch has 
had the best opportunities of making his book a 
successful one, and has fully utilised them. Official 
records have been placed at his disposal, and 
although, as stated on the title page, the book is 
in no way an official publication, it is a very good 

example of what an official publication should be. 
The book in its opening chapters gives a clear, 
sound exposition of the principles of buoyancy and 
stability. It also deals with the principles of pro- 
pulsion and of rolling in a seaway, and summarises 
much of the work of the two Froudes in this large 
and important field. The main body of the work 
is devoted to a description of the methods adopted 
in the construction of His Majesty’s ships of war, 
including some of the latest, and is the fullest 
work on this subject published since the great 
work of Sir E. J. Reed issued in 1869. Subdivi- 
sion, ventilation, drainage, and the general interior 
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economy of the ship are fully dealt with, in addi- 
tion to the purely structural portions involved in 
the construction of the armoured side and the 
arrangement of protective decks. Examples of 
the detailed design of important parts, such as 
steering gear, watertight doors, automatic valves, 
&c., are discussed and freely illustrated by dia- 
grams. The last chapter of the work is devoted 
to the important subject of ship calculations, in 
which the principles are fully set forth, and the 
actual working illustrated by a displacement paper 
made from a sheer drawing on a plate included in 
the book for the purpose. The work is concluded 
by a series of questions, prepared by Mr. A. W. 
Johns, Professor of Naval Architecture at the 
Royal Naval College, Greenwich, on each chapter. 
Where numerical questions are involved, the 
answers are given so as to enable the student 
to test his skill in making actual calculations. 

Mr. Welch’s book is in many respects interme- 
diate in character between the great works of Sir 
W. H. White and of Sir E. J. Reed. Although 
dealing with the subjects involved in a manner 
specially suitable for the beginner, it treats of many 
matters not sufticiently understood by advanced 
students. In its preparation there is evidence 
both of the instruction given at the Royal Naval 
College, Greenwich, and of the experience the 
author has gained as Examiner in Naval Archi- 
tecture for the Science and Art Department. The 
book is issued to each of His Majesty’s ships on 
being commissioned, and should form part of the 
library of everyone interested in the important 
subjects dealt with. There are 27 engraved plates 
and 179 wood-cuts. 


Secondary Batteries: their Theory, Construction, and 
Use. By E. J. Wave. 1902. mdon: The Electri- 
cian Publishing Company, Limited. [Price 10s. 6d. 


net. 

We would probably not be very far from strict 
truth if we were to say that the electr'cal apparatus 
which practical electrical engineers generally know 
least about is the secondary battery. They may 
be able to look after batteries in an installation, 
and to detect and correct faults in their action, and 
yet many would be unable to explain the theory 
and properties of these batteries in the same way 
as they could tell the principles and properties of 
the dynamo. The reason, probably, is that here 
we deal with a different set of principles altogether ; 
we enter into chemistry, and the engineer is seldom 
a chemist. However, it is very important that 
electricians should understand thoroughly the prin- 
ciples, the construction, and the use of an apparatus 
which is becoming more important every day in 
electrical installations, and we therefore welcome 
this volume, now before us, which seems to provide 
a sound, practical treatise on the subject. It is not 
a text-book on the chemistry of the secondary 
battery, but that branch of the subject is inci- 
dentally considered, so that the practical engineer 
may learn enough to enable him to take an _intelli- 
gent interest in this class of apparatus. For the 
most part it is the lead cell alone which is con- 
sidered, but in the historical portion of the work a 
chapter is devoted to the descriptions of storage 
cells other than lead, including .the recent Edison 
alkaline cell, concerning which there has been a 
good deal of discussion. The chapter on the pro- 
perties and behaviour of lead cells should prove 
very useful to students. It gives a full discussion 
of the electrical and physical causes of variation in 
the discharge potential difference, and deals at 
some length with the important questions of capa- 
city and output of cells, and the effect upon output 
of method of recharge and of temperature. 

The remaining chapters of the book are entirely 
of a practical character. For the chapter on the 
design of lead cells the author in his preface asks 
the indulgence of the reader, on account of the 
difficulty of obtaining precise information concern- 
ing the variation of each of the many independent 
variables involved ; but to us it does not appear that 
indulgence is necessary, for the author has dealt 
with the question in a very interesting manner, 
showing how complex the problem is— simple 
enough if only electrical matters were to be con- 
sidered, but exceedingly complex when commercial 
questions, such as prime cost, space occupied by 
the cell, and reduction of weight, are also taken 
into account. At the best we can only have a com- 
promise, but the prospect of making that compro- 
mise more favourable commercially, without loss of 


design and construction of the secondary cell one 
of very great interest. 

The manufacture of lead cells is next considered, 
then their treatment and testing, and then their 
erection, connecting-up, and regulation. These 
chapters are exceedingly practical, and contain 
much information and useful advice for the handling 
of batteries. Finally, there is a chapter on pre- 


of the special features of the principal British, 
American, and Continental cells. 


trouble to provide accurate information concerning 
so many types of cell. Modern practice is fully 
described in these pages, and the theoretical por- 
tions of the volume are written simply and are easy 
to read, so that the student or the practical engi- 
neer will find here good instruction both in theory 
and in practice. 
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GRINDING MACHINES AND 
PROCESSES —No, XVII.* 
By JoserH Horner. 

THE machine shown in Figs. 256 to 259, page 372, 
by Mayer and Schmidt, of Offenbach -on- Main, 
belongs to no standardised class, but it forms an in. 
teresting connection between the hole and link 


Fig.260, 


grinders which have been recently illustrated, and | 
the circular grinders to follow immediately. Its | 
special value lies in repair shops, where the expense | 
of a number of separate special machines might he 
too great. It is capable of grinding straight or 
curved links, bushes, both inside and out, and 
holes and pins. Besides these it grinds shafts, 
axles, piston-rods and similar straight cylin- 
drical work, such as goes on a circular grinder. The 
machine has a common spindle—that is, one with- 


* The dates at which the — articles appeared are 
as follow, No. I. to No. XII. being in our last volume :— 
No. I., July 4; No. IL., July 25; No. IIL, August 8; 
No. IV., August 22; No. V., September 5; No. VI., Sept- 
ember 19; No. VII., October 10; No. VIII., October 24 ; 
No. IX., November 7; No. X., November 21; No. XL, 
December 12 ; No. XII., December 26, 1902 ; No. XIIL., 
January 16; No. XIV., January 30; No. XV., 





electrical efficiency, makes this question of the 





February 20; and No. XVI., March, 6, 1903. 


sent-day cells, in which brief descriptions are given | 


The whole, 
volume is very extensively illustrated, and the) 
author deserves praise for having taken so much | 





' out provision for eccentric movement. In the case 
‘of work of unwieldy dimensions, which cannot be 
revolved, the firm’s special planet motion can be 
substituted. 

The machine resembles a common ungeared 
lathe in its general build, having a bed, fast head- 
stock, and loose poppet, the latter with a set-over 
movement. But the place of the rest is taken by 
the grinding head, and non-cylindrical work is 
carried by a radial arm, which receives a slotted 
plate, to which the slot links, or other work, involv- 
ing either straight or curved grinding, is bolted. 

The belting arrangements from the countershaft 
are as follow:—The stepped cones A, Figs. 256 and 
257, on one countershaft drive the cones B on the 

| headstock. The small cones C on the same shaft drive 
the feed-cones D at the end of the feed-rod E. From 
the other countershaft, the long drum F is belted to 
the pulleys G on the grinding head H, and thus the 
emery wheel J is revolved, its spindle being driven 
by a second short belt from G. On the same shaft 
as that which carries the drum F, the pulley K 
drives to a pulley L ona fan by which the emery 
dust is exhausted. 

There isa good deal of mechanism in this machine 
which must be taken in succession. The methods 
by which the work is held and operated include 
that between the centres of headstock and poppet, 
| that on a large face-plate fitted to the headstock 
| nose, and that on the face-plate M which is carried 
'on the slide of the radial arm N. The first method 
| differs in no respect from that used on common 
| circular grinders when driven from the spindle with 
|a Clements driver, shownata. The sili. 2a circular 
| grinders, however, mostly include also driving on 
|dead centres. The second method, through the 

face-plate attached in place of the driver, may be 
|used either for holes or pins, provided the work 

will swing over the bed. The third method, using 
| the radial arm N, is a unique arrangement, devised 
| for this particular machine. 

The arm is pivoted at the headstock end. More 
than half its length is occupied with a slide-face, along 

| which the slotted plate M is adjusted with a screw, 
| clearly seen in Fig. 256. Its maximum adjustment 





| permits of grinding links of 1600 millimetres in 


radius. The plate M has a circular base fitted to 
a saddle c that slides by veed edges, and a take-up 
strip along the slide, Fig. 257. The saddle can be 


|clamped when set by the screw, and the swivelling 


of the plate around its centre permits of fine setting 
of work which has been been bolted in an approxi- 
mately correct position to the plate. The plate 
measures 600 millimetres in length by 250 milli- 
metres in breadth, so that links and work of large 
dimensions can be taken on it. The mechanism 
for swinging the plate and work for link-grinding 
will be noticed presently. In the meantime the 
grinder head and its operating mechanism claims 
attention. 

The grinding wheel J, belted from G, makes 1500 
revolutions per minute. Its bearings are carried 
on compound slides with two circular bases in the 
manner usual in circular grinders. The wheel is 
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thus capable of exact settings anywhere within 180|the other stop is struck. The spring lever being thus turned to right and left alternately, 
degrees. When grinding circular work held be-|h retains the clutch in engagement with the wheel raises and depresses'the lever S, imparting a cor- 
tween centres, the wheel is set with its axis parallel, into which it is thrown, until knocked over in the responding movement to the connecting-rod T, and 
as in the drawing. When grinding links, it is other direction, in the same manner as devices pre- | sliding the rack bar j, which strikes the stops and 
swung round with its axis perpendicular to the face viously illustrated. reverses the clutch bevels Q and rod E. The mass 
of the plate M. When grinding long tapers on This mechanism traverses the carriage when cir- | of the connecting-rod T is counterbalanced by the 
work held between centres, the loose poppet is set cular grinding is being done between centres. weights U. 

over to half the amount of the taper, measured on When links are being ground, another set of mecha-, When straight links are being ground, the plate 





Fig. 256. 
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Fics. 256 to 259. Grinpinc Macuine; By Messrs. Mayer aNp Scumipt, OrrENBACH-ON-Main. 


thediameter. When grindiag steep tapers as, say, |nism is introduced. The same stop-rod 0 and |M is swivelled round to bring its longitudinal axis 
the ends of piston-rods, the angle is given to the | clutched bevels Q are employed, but the stops are into line with the same axis of the bar, and the 
grinding wheel by slewing one of the circular bases. | brought along to come in contact with the ends of latter is then fastened securely by the connecting- 
The grinding head fits by its circular base to the | a knob j on a rack bar sliding on the front of the ‘rod, and the stops changed to actuate the clutch 
compound slides of the carriage. The top slides| bed. The rack bar is reciprocated by the quadrant gears for the feed-rod E. 
are moved by hand with handles atdande. The) R, keyed near the centre of a lever S at the back| The mechanism by which the to-and-fro motion 
carriage is traversed bodily with a handle at f, or of the bed. The lever is rocked on the pivot around | of the arm N is actuated is derived from the clutch 
its movement is rendered self-acting by the feed-| which R centres, and in so doing moves the con- | bevels Q, driving to a pair of spurs n at the rear of 
rod E. For self-acting work, the adjustable stops | necting-rod T up and down, and with it the arm N, | the machine behind the headstock. A pitch chain 0 
gg are clamped to the rod o, and the striking of | to which it is attached by a universal joint. The | drives from a pinion on the second spur to the 
these by the block p actuates the clutched bevel | lever is rocked from the feed-rod E through mitre | cupped chain wheel p, whence the arm N is 
gears at Q, so reversing the rotation of the feed-| wheels k and 1, connected by means of a shaft that | reciprocated. This detail is shown by the enlarged 
rod E, and driving the slide the reverse way, until passes through the bed. The vertical screw m ' sectional view in Fig. 258, the boss there marked N 
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up the slack of the belt, and allowing for the dif- 
ference when the latter is placed on the smaller 
pulley. Asmall pulley H onthe shaft b drives to a 
pulley d on a worm spindle, which imparts the eccen- 
tric motion for hole-grinding at a rate of 50 turns a 
minute. The variation in eccentricity, which ranges 
from zero up to 30 millimetres of radius, is effected 
in the manner shown in Figs. 175 and 178 in Article 
XL., just now mentioned. The mechanism for effect- 
ing this is seen adjacent to the sleeve in the front 
view, Fig. 261. The to-and-fro motion of the wheel 
spindle is accomplished by a rack and quadrant 
enclosed in the base, and actuated either by the 
hand lever e or by the slotted dise f and levers, in 
a similar manner to previous examples given. 

The mechanism of the table provides for the 
various classes of work that are expected to be done 
on a universal machine, such as cylindrical grind- 
ing, external and internal, parallel and conical, 
face-work, and flat surfaces, and also for a con- 
siderable amount of tool-grinding. This, with the 
special provision for link-grinding to be noticed 
presently, renders the machine adaptable for much 
of the work of locomotive, marine, and stationary 
engine shops, with which object it has been speci- 
ally designed. ‘ 

The table mechanism includes the following 
movements :—A vertical adjustment by the sliding 
of the knee B; a swivel motion of the piece J on 
B; and a transverse or movement to and fro from 
the main frame through the slide K, anda longi- 


tudinal motion of the table C on its slide K, the| 


latter being on raised vees, seen in the end view 


(Fig. 262), These movements are produced thus :— | 


On the countershaft 6 there is a three-stepped 
pulley L, which is belted to a similar pulley M at 
the base of the machine at therear. This drives the 
mitre wheels yg, h, through which the longitudinal 
traverse is imparted automatically to the table C 
through internal gears. An alternative method of 
driving is to put the cone pulley M on the opposite 
end of the spindle that carries the hand-wheel N, 
which spindle reverses the clutch mitre-wheels by 
which the direction of travel of the table C is re- 
versed. This involves a slight alteration in the 
design of this portion of the machine. 

In the ordinary working of the machine, reversal 
is effected by the dogs jj striking the lever k, which 
actuates the sliding-clutch on the spindle of the 
wheel N. The knee B is elevated by hand by 
the winch shaft /, and gears actuating the screw 0. 

The table C, as mentioned already, swivels 
through the slide K on the circular base J, any- 
where up to a right angle, for hole and link grind- 
ing. To grind slight tapers C carries a slide P, 
which can be adjusted for angle on C in the manner 
common to circular grinders generally. The heads 
are fixed on P by a central tongue, and so partake 
of its setting. P is adjusted by means of quadrant 
slots at the ends, to suit the tapers required, and 
when set, the grinding of tapered work proceeds 
as in the case of parallel. These general methods 
will be fully treated in succeeding articles. 

The addition which is made to this machine to 
adapt it for link-grinding is seen in the end view 
(Fig. 263). 
sliding-bracket R, the adjustment of which per- 
mits of variations in the radii of links to be ground. 
It is raised and lowered by the screw S turned by 
a winch handle at m below. The bracket R is pre- 
vented from turning by a key, seen in Q. The 
provisions for grinding include a radial arm T and 
a special bracket U, waich is bolted down to the 
table C. In order to allow room for this between 
the centre of the grinding wheel, which is fixed, and 
the table, the knee is moved to a lower position, as 
shown in Fig. 263. The link is bolted to two up- 
rights which are adjustable along the slots seen, 
to suit links of different lengths. As the emery 
wheel runs in fixed centres, and as the centre o of 
the arm T is fixed during grinding, the link is 
carried to and fro over the emery wheel by the 
automatic movements of the table C. The bracket U 
has a circular face, which permits of the free move- 
ment of the hinged rod T around o as a centre 
during the traverses of the table, and also has a 
vertical slide. The net result is that the link is 
carried round the emery wheel at its proper radius, 
and its movement is reversed by the table dogs at 
predetermined positions, The maximum radius is 
obtained when the pivot O is at p. The socket 
permits of the clamping of the sliding portion of U 
on T at any height. 


A tall pillar or sleeve Q carries a) 


V, V are straps by means of 


THE HOTCHKISS ORDNANCE 
COMPANY, LIMITED. 
(Continued from page 337.) 

WE will now refer to some of the other guns to 
which the Hotchkiss semi-automatic gear has been 
applied. ' 

Fig. 48, page 376, gives an illustration of a special 
type of semi-automatic 3-pounder gun on non-recoil 
| naval landing carriage. 

This equipment has been designed to permit the 
use of certain guns of the ship’s secondary battery 
with the landing brigade. On board ship they are 


vided with shields. When required ashore, the gun 
with its cradle is removed from the mounting, and 
placed complete upon the landing carriage. The 
shoulder-piece is replaced by a bracket, which is con- 
nected to the elevating gear by a key-bolt. The car- 
riage is built up of steel plate, and is fitted with a 

owerful spade and wheel-brakes to check recoil. 

he axle is in two sections to allow passage for the 


trunnions. The spade is hinged to the trail, and 
may be thrown out of action at will. After the first 
round, which is required for bedding the trail spade, 
the carriage is quite stable, and permits of a great 
rapidity of aimed fire. The limber consists of a 
steel body, so arranged that four of the regular 
naval ammunition chests and the service accessory 
chest may be carried. Transportation is afforded 
for 64 rounds. 


Weight of the gun 540 Ib. 
Length of bore... 46 calibres 
Total length of gun 91.75 in. 
Weight of projectile ... 3.30 Ib. 

ad the charge ... 16.2 oz. 
Initial velocity ... 5 re ... 2500 ft.-sec. 
Maximum pressure at the breech ...15 tonsper sq. in. 
Weight of gun in battery bee 1290 Ib. 
Recoil of gun on cradle se 5.00 in 
Height of line of fire ... 23.8 ,, 

a * sight 28.5 ,, 
Vertical field of fire... + 11 deg. to 

— 5 deg. 

Total length of gun in battery 10 ft. 9 in. 
Diameter of wheels... mee 37.5 in 
Track of wheels a ae 39.4 ,, 
Weight of limberempty _... 495 lb 

a s» fully loaded 1065 ,, 
Number of rounds carried... 64 


Fig. 50, page 376, shows the 6-pounder 40-calibre 
semi-automatic gun, and Fig. 49, page 377, the 
1-pounder 35-calibre gun, both on naval mount- 
ings ; the mechanism of these, and of the 9-pounder 
and 14-pounder guns, is practically similar to that 
already described. 


65-MILLIMETRE (9-PounDER) SEmI-AUTOMATIC 
Fieitp Gun. 


riage. The gun and equipment have been designed 
with a view of providing a light and efficient outfit, 
suitable for use in countries where the condition of 
the roads will not admit of the employment of full- 
power field artillery. 
combines stability and a maximum rapidity of fire. 





| The gun is built up of a tube, jacket, and locking | 


|ring, and is fitted with the standard Hotchkiss 
| vertical breech mechanism. The firing gear is of the 
continuous-pull pattern—that is, the hammer is 
cocked and released by a continuous pull on the 
| firing lever. 
| at any gait, and of re-cocking the gun without opening 
| the breech. The semi-automatic gear is so arranged 
that on the return of the gun to the firing 
| position, the breech 
| against the tension of a spring, extracting and 
| ejecting the spent cartridge case, the breech being 
| locked in the open position by the extractor. 
| When a fresh cartridge is inserted 

chamber, the extractor is released, and the breech 
is closed automatically. This device permits of 


|& greatly increased rapidity of fire, and of a re-| 
duction in the gun’s crew. The carriage comprises | 
, which is fitted with a powerful | 
spade to check recoil, and with wheel brakes which | 


'a tubular trail 





may be applied during firing or on the march. The 
| gun is mounted on a slide, which is supported and 
| slides upon the hydraulic buffer. The latter com- 
| prises a differential piston and a returning spring, 
| 80 arranged that the compression of the spring is 
about one-half of the recoil of the gun. By means 


mounted on standard pedestal mountings, and pro- | 


cradle ; but the plates of the trail are strongly tran- | 
somed, and are further braced by rim-bases on the | 


The following are the principal numerical data :— | 


Fig. 51, page 376, shows this gun on a field car- | 


With extreme mobility, it | 


This permits of moving the loaded gun | 


is automatically opened | 


in the! 


length of recoil of the gun. ll parts of the buffer 
are enclosed in a dust-proof casing, but are readily 
accessible for examination and repair. A loss of 
liquid in the buffer amounting to about 20 per cent. 
can be readily compensated for without affecting the 
working of the gun. The carriage is fitted with 
elevating and training gear, the latter permitting 
of a movement of 3 deg. to the right and to the 
the left. Seats are provided for the gun-pointer 
and the loader, the stability of the system permit- 
ting them to remain seated during firing. The 
limber consists of a metallic body, on which is 
mounted a metallic chest, fitted for carrying 50 
rounds of ammunition. The cartridges are carried 
| in elastic frames, and are secured against deforma- 
| tion in the roughest country. <A full equipment of 
/accessories and spare parts for the gun, as well 
/as the usual pioneer tools, are carried on the 
‘limber. The caisson consists of two limbers, the 
| pole of the rear limber being replaced by the stock. 
| ‘This renders all the limbers interchangeable, whilst 
providing for the transportation of a relatively 
large amount of ammunition. 

The following are the principal numerical data :— 





Weight of gun ... 465 Ib. 
Length of bore... 25 calibres. 
| Total length of gun .. 68.7 in. 
| Weight of projectile ... 9 Ib. 

Weight of charge... a 17.25 oz. 

Weight of complete cartridge 11.65 lb. 

Initial velocity... oe a ... 1640 ft.-sec. 

Maximum pressure at the breech ..._ 11.5 tons per 

- in. 

Weight of gun in battery... a5 1400 lb. 

Length of recoil of gun on carriag 33.5 in. 

Height of line of fire above ground 31.9 in. 

Height of line of sight . a 33.9 in. 

Total length of gun in batter 9 ft. 10 in. 

Vertical field of fire ... : + 15 deg. to 

~ 5 deg. 

Horizontal field of fire .. 3 deg. right to 

; 3 deg. left. 

Diameter of wheels 42.25 in. 

Track of carriage Si 47.25 in. 

Weight of limber empty 735 Ib. 

Number of rounds carried 50 

Weight of limber loaded as 1320 lb. 

Total weight behind the gun team... 2720 lb. 

Total weight of caisson fully loaded 2725 Ib. 

Number of rounds carried by caisson 100 


76.2-MiLLIMETRE (10-PounDER) GuN on Nava. 
LANDING CARRIAGE. 

This gun, which is illustrated in Fig. 52, page 
376, is designed to fulfil the following require- 
ments. 

It must be light, simple, and handy, and capable 
of resisting rust, dust, and rough usage. It must 
deliver effective shrapnel fire, and be capable of de- 
molishing buildings and light entrenchments. Its 
carriage must be arranged for man draught without a 
limber, and must carry a supply of ammunition. The 
| limber must be arranged for both horse and man 
‘draught, and must carry tools for the erection of tem- 
porary entrenchments. Metallic ammunition must 
be employed, in order that the powder may not be 
damaged by accidental wetting. Every article of 
equipment must be specially designed for service 
ashore, whilst bearing in mind that the landing 
brigade will always be in communication with the 
fleet. The latter fact makes it unnecessary to pro- 
vide the landing gun with the supply of ammunition 
required for field artillery, or with the spare parts 
aed tools required for effecting repairs in the 
field. 

This nature of Hotchkiss gun is specially designed 
for naval landing service. Its object is to give a 
thoroughly effective shrapnel fire, although its 
weight is within the limit of hand draught. The 
calibre of the gun is 3 in., which is almost the 
smallest permissible for the construction of effec- 
|tive shrapnel. The breech-block is of the horizontal 
sliding pattern, with firing mechanism, and using 
the standard quick-firing ammunition. The car- 
riage body is composed of two brackets of steel 
plate, which are reinforced with angle steel, and 
connected by steel plate transoms. The axle-tree 
is a hollow square forging of mild steel, and is 
reinforced by two steel axle-plates, to which is 
riveted the carriage body. The trunnion-beds are 
of gun-metal, and the lunette plate is a steel cast- 
jing. The elevating gear consists of a differential 
|Screw, engaging in a forged steel transom, and 
_attached to lugs under the breech of the gun. It 
|is commanded by a bronze hand-wheel. _ Near the 
/end of the trail, and between the brackets, is 
| mounted a roller, which supports the trail when 





which the upper portion of the pillar Q is steadied | of this arrangement it has been possible to reduce | the gun is taken into the field without the limber. 
by attachment to the shop ceiling. 


the length of the buffer to little more than the 


By a simple eccentric this roller is lifted clear of 
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the ground when firing. On the axle, at each side 
of the carriage body, seats are provided for service 
ammunition chests, and 16 rounds of ammunition 
may thus be carried independent of the limber. 
Recoil is checked by means of simple rope-brakes 
which pass through and lock the wheels. The 
limber body consists of a frame of angle steel pro- 
vided with beds for the axle, and a box of steel 
plate for receiving the ammunition chests. Of 
these there are four, providing space for 32 rounds; 
48 rounds in all are therefore carried on gun- 
carriage and limber. The limber is supplied with 
a pole and drag-rope for hand draught, and shafts 
for use when horses can be secured. 

The following projectiles are supplied :—Common 
shell with percussion fuze; shrapnel, with com- 
bined time and percussion fuze; canister. The 
forty-eight rounds carried on carriage and limber 
should, in general, be divided as follows :—Four 
rounds of canister, 16 rounds of common shell, 
and 28 rounds of shrapnel. 


Weights and Measurements. 


Calibre ... aa 3 in. 
Length of bore... oo 21.5 calibres 
Total length of gun ... 69.6 in. 
Number of grooves 24 
Angle of rifling... ons eee 6 deg. 
Total weight of gun, complete ... 363 1b. 
Height of trunnions above the 

ground... ae ; F aS 29.1 in 
Diameter of wheels fe 
Track of carriage 45 ,, 


Maximum angles of fire:— 


Elevation ... ... 13 deg. 20 min. 
Depression... , She a 8 deg. 
Weight of projectile ... 10 Ib. 

a charge 1.32 Ib. 
Nature of powder C2. 
Tnitial velocity ... oe. oe ... 1200 ft.-sec. 
Maximum pressure at the breech ... 8 tons 


2-PouNpDER 42-MintimetRE Mountain Gun 
oF 25 CALIBRES. 

Fig. 53, page 377, illustrates the Hotchkiss 
2-pounder mountain gun and carriage. It is de- 
signed to fulfil the following special requirements 
of mountain service :— 

1. To constitute a system so light that any single 
part can be transported over all profiles of country, 
either by draught on pack animals, or by portage— 
that is, a gun that can be taken to any position ac- 
cessible to infantry. 

2. To reduce the weight of the projectile in 
order to permit of the transport of a relatively 
larger number of rounds with a minimum of per- 
sonnel and animals. 

3. To so simplify the mechanism, exercise, and 
care of the piece that its service may be confided 
to infantry detachments, or to parties organised for 
mountain warfare, without the aid of technical 
troops or a long instruction. 

The body of the gun is made from a single 
forging of oil-tempered and annealed steel. The 
trunnion ring is screwed on the gun-body just 
forward of the reinforce, and provides a support 
for the foresight. The bore is rifled with a uniform 
right-hand twist. The lands are very narrow in 
proportion to the grooves, and are ten in number. 
The breech-block is a solid prismatic block of steel, 
with rounded corners, having a horizontal move- 
ment ina mortice cut completely through the breech 
of the gun. The front face of the block is perpen- 
dicular to the axis of the bore, whilst the rear face 
is slightly inclined. The left end of the block is 
bored to form a prolongation of the chamber when 
the breech is open, and its front upper corner is 
cut away to allow free movement of the extractor. 
The horizontal movement of the breech-block is 
limited by the stop-bolt, which, passing through 
the breech of the gun, engages in a guide in the 
upper part of the block. In the right end of the 
breech-block is mounted a shaft, on which is secured 
the locking-screw, which terminates in a handle 
for manceuvring. The thread of the locking-screw 
1s cut away for about 100 deg., in such a manner 
that the breech-block may be locked or unlocked 
by a half-turn of the handle. The extractor is a 
Single piece of steel, working in a longitudinal 
groove in the top of the breech mortice. Its for- 
ward end is formed into a claw to grasp the head 
of the cartridge. On the same side as the claw is 


a stud which, following a groove in the top of the 
breech-block, imparts motion to the extractor. 
The vent is a cylindrical channel passing diagonally 
through the breech and the breech-block, and 
changing direction in the block so as to follow 
bore, 


the axis of the The foresight is a 


plain roughened steel point, and is permanently 


mounted on the right rim base. The tangent 
sight is of the vertical bar pattern, and is 
graduated in ranges; on the head is a deflection 
slide, with set screw, for correcting for drift and 
wind. A clamping screw on the breech of the 
gun permits fixing the sight for any desired 
range. The action of the mechanism is as follows : 
—The gun having been fired, the handle is turned te 
the rear, unlocking the breech-block, and starting it 
in the mortice. Drawing the handle smartly to the 
right, the breech is opened ; the extractor, actuated 
by the movement of the block, commences to move 
very slowly back with a powerful leverage, starting 
the cartridge case from the chamber. When the 
breech-block has moved sufficiently to unmask the 
bore, the change in the direction of the extractor 
guide causes the extractor to make a quick move- 
ment to the rear, throwing the cartridge case clear 
of the gun. A new charge being inserted, it is 
pushed home until the head of the cartridge brings 
up against the extractor. The breech is now closed 
by pushing the block smartly to the left, and is 
locked by turning the handle to the front. A 
primer may now be inserted in the vent, and the 
gun is ready for firing. It is impossible to tire the 
gun before the breech is closed and locked, as until 
then the portions of the vent in breech and breech- 
block are not in communication. 

The carriage is designed to combine the lightness 
and simplicity of form necessary for transport 
on pack animals, with the strength demanded by 
mountain service. The carriage body consists of 
two steel brackets forming cheeks and trail. They 
are reinforced by steel angles, and connected by 
transoms. The axle is secured in beds riveted tc 
the brackets, and is arranged to be readily dis- 
mounted when required. The elevating gear con 
sists of a simple screw working in a stout stee 
transom ; it supports the breech of the gun, the pre- 
ponderance being sufficient to ensure stability. The 
sponge and rod are secured to the right side of the 
trail by suitable attachments. Shafts are provided 
for draught when easy country is encountered, and 
provision is made for attaching them to the lunette. 

Although the use of pack animals is necessary in 
mountain service, the greater part of the march 
will generally be practicable for wheeled vehicles. 

The prairie limber is designed to relieve the pack 
animals where possible. It carries four of the moun- 
tain ammunition chests, which may at once be re- 
moved and carried on the pack when necessary, the 
limber being temporarily abandoned. Two of the pack 
animals will be found sufficient for draught, leaving 
three as a relief or for the transport of forage. The 
limber body consists of a frame of angle steel, which 
is provided with beds to receive the axle, and 
compartments for the reception of four ammunition 
chests. The chests are built of steel plates, with 
wooden bottoms, transoms, and ends; they afford 
space for carrying 28 rounds each. On the limber 
are carried a waterproof sheet, a combined pro- 
longe and picket rope, a felling axe, a shovel, and 
a pickaxe. There is also a supply of spare gun 
parts. While the limber is supplied with shafts, 
and is habitually drawn by two animals driven 
tandem, a pole and drag-rope may be fitted for 
man draught. This arrangement will be found of 
use in street fighting, or on short campaigns with 
an infantry column. 

The proportion of each kind of projectile car- 
ried will depend upon the nature of the campaign ; 
but, in general, each ammunition chest should con- 
tain 24 common shell and 4 rounds of canister, 
making the total allowance per gun 96 rounds 
common shell and 16 rounds of canister. 

A full battery should consist of six pieces, and 
should comprise, in addition to the equipment 
of six sub-divisions, one pioneer pack, with mule 
and driver ; one forge pack, with mule and driver ; 
one artificer’s pack, with mule and driver; one 
supply pack, including one spare wheel, mule, and 
driver ; one spare carriage, complete, with mule ; 
three ammunition chests, with small arms, ammu- 
nition, and small stores, with mule. 

The ammunition consists of common shell and 
canister. 
Weights and Measurements. 








Calibre of gun ... 1.65 in. 
Total length of gun 46.1 ,, 
Length of bore ... 25 calibres 
Pitch of rifling ... 6 deg. 1 min. 
Number of grooves __... 10 
Length of line of sight 17.9 in. 
Total weight of gun ... 121 Ib. 
Weight of cartridge case 5} 02. 





Weight of charge for common shell, 


black powder vig ues on 6 oz, 
Weight of charge for canister, black 
wder as sles te ai 52. 
Weight of common shell 1.94 Ib, 
a canister... al hay gs RO 
Total weight of complete cartridge, 
with common shell ... LR aE 2.65 ,, 
Total weight of complete cartridge 
with canister ... sas ae a 3.05 ,, 
Total length of complete cartridge... 10.35 in. 
Bursting charge, common shell 1} oz 
Number of balls in canister ... 30 
Length of carriage body __... a 55.1 in 
Weight of carriage body, with sponge 
and rod <a eS e 97 lb 
Weight of two wheels... ihe aye 123 ,, 
Height of trunnion centres above 
ground... va oy 27.9 in 
Diameter of wheels... ins cae 37.4 ,, 
Length of axle ... eee sae 4 e 
F “levation ... 15 deg. 
Vertical field of fire {he ceaatem” = r tes 
Total weight of gun and carriage, 
complete - Pes i 341 Ib 
Weight of limber body 220 ,, 
“a two wheels 123 ,, 
= four chests... 3 ne 101 ,, 
te ammunition carried 
Fe Be yee ae = ca 339 ,, 
eight of limber, fully equi ve 825 ,, 
a gun, carriage, oe | Passa 
limber ... RP sis co me. SOR 
Weight of pack saddle and harness 
for gun sie oie aay AS 65 ,, 
Total load of gun mule (including 
saddle) 6 sais ag a os 
Weight of pack saddle and harness 
for carriage mule ... ups ah 65 ,, 
Total load of carriage mule (includ- 
ing saddle) ... Bh ne Br 288 ,, 
Weight of pack saddle and harness 
of ammunition mule a a ae ss 
Total load of ammunition mule with 
56 rounds of ammunition (includ- 
ing saddle)... ae ie ae 277 ,, 
Initial velocity with black powder... 1345 ft.-see, 
ee »» smokeless powder 1640 _,, 
Maximum pressure at the breech ... 13} tons 


12-PounpER 76.2 MitiimMetRE Mountain GUN OF 
13.5 CALIBRES. 


This gun (see Fig. 54, page 377) is designed for 
the purpose of delivering effective shrapnel fire 
throughout the fighting ranges. The general de- 
scription of the parts is the same as that of the 
2-pounder gun just described. 

The mountain carriage of this gun is also designed 
for transport on pack animals. The axle is stif- 
fened by areinforcing plate, to which is riveted the 
carriage body. The elevating gear consists of a 
forked lever pivoted at its rearmost end, and 
traversed near the middle by the elevating screw. 
The latter is supported by an inclined plane on the 
elevating transom. The breech of the gun rests 
freely on the end of the elevating lever, the pre- 

onderance being sufficient to insure stability. 

ecoil is checked by two rope-brakes which are 
hooked to the trail-handles and passed around the 
felloes of the wheels. For the march one end of 
each brake is hooked to a trail-handle, the rope 
passed diagonally over the trail end, and the free 
end secured to one of the hooks under the axle. 
The sponge and rod are secured by suitable attach- 
ments on the right side of the trail. Shafts are 
provided for draught when easy country is encoun- 
tered. 

The prairie limber (see Fig. 54) is also similar to 
that used with the 2-pounder gun. The body is 
formed of steel plate, with compartments for the re- 
ception of four ammunition chests. The outer chests 
are raised slightly above those in the middle, and may 
be opened without removing them from the limber. 
The ammunition chests are made of wood, covered 
with waterproof canvas, and are strongly ironed. 
They provide for carrying eight rounds of ammu- 
nition, and have a compartment wherein may be 
placed a package of friction primers and the fuze- 
case. The latter is a metallic box, having com- 
partments for five combination fuzes in their sealed 
packages. 

The ammunition consists of common shell, shrap- 
nel, and case shot. The common shell is of the 
cylindro-ogival pattern, with a copper band, and is 
fitted with a point percussion fuze. It contains 
a bursting charge of about 6.3 oz. (180 grammes) 
of fine grain powder. The shrapnel is made of 
cast iron, steel being unnecessary with the mode- 
rate pressure of the powder. It consists of a body 
to which the head is attached by three copper 
rivets. The bursting charge of about 1}? oz. (50 
grammes) of fine grain powder is contained in a 





chamber in the base, which is brought into com- 
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Fig. 53. 





munication with the fuze by a central igniting tube. 
The shrapnel is loaded with 160 hardened lead 
balls, packed in sulphur. These projectiles are 
transported plugged, the combined time and per- 
cussion fuze being inserted at the moment of action. 

The case shot consists of a thin brass envelope, 
which is lined with six wrought-iron segments. 
The head is of wood, and is fitted with a false point 
to bring it to the same length as the common shell. 
On the body is an annular stop to prevent insert- 
ing too far into the cartridge case. The case shot 
contains 125 hardened lead balls. 

A full set of accessories and spare parts are sup- 
plied with each gun, carriage, and limber. 

In the composition of a complete mountain 
battery must be included the necessary tools and 
supplies for making any repairs that may be re- 
quired, for shoeing the pack animals, &c. These 
constitute the loads for four mules. Ten men and 
nine pack animals are required for service and 
transport. The pack animals are distributed as 
follow :—One gun mule ; one carriage mule ; one 
wheel, shafts, and accessory mule ; six ammunition 
mules, 

The proportion of each kind of ammunition car- 
tied will depend upon the nature of the campaign, 
but in géneral each ammunition chest should con- 
tain five shrapnel,. two common shell, and one case 
shot, making the total allowance per gun :—Sixty 
Shrapnel with combination fuzes; twenty - four 
MB ae: with percussion fuzes ; twelae case- 
Shot. 

A full battery should consist of six pieces, and 
should comprise, in addition to the equipment. of 
81x sub-divisions :— 

One pioneer outfit, with mule and driver ; one moun- 
tain forge, with mule and driver ; two artificer’s chests, 





Two-PouNDER (42-MiLLIMETRE) Mountain GuN AND CARRIAGE. 


containing farrier’s, wheelwright’s, and sad- 
dler’s tools, with mule and driver; two chests 
with farner’s, wheelwrights, and saddler’s 
supplies, one spare wheel, with mule and 
driver; one spare carriage complete, with 
two mules and one driver; three ammuni- 
tion chests, with revolver ammunition and 
small stores, with mule. 


Weights and Measurements. 


Calibre of gun ... 
Total length of gun 
Length of bore... 
Pitch of rifling ... 
Number of grooves... 
Length of line of sight 
Total weight of gun ... 
Weight of cartridge cas 
‘ charge ia ws 
ss rojectile ... Se ee 
Total wel of complete cartridge 
», length of complete cartridge 
Bursting charge, common shell __... 
mo “fi shrapnel .. 
Number of balls in shrapnel... 
cs », case shot... 
Length of carriage body 
Weight of carriage body 
sponge and rod 
i two wheels 
Total weight of carriage 


” 


Height of trunnion centres above 


ground... ide 
Diameter of wheels 
Length of axle ... 
Vertical field of fire 


Weight of limber body 

two wheels 

four chests... Ye 

es limber complete ... 

Number of rounds carried ... = 

Weight of limber fully equipped ... 
iS. a = of ammunition 

chests fully loaded ... Sie 


” 


” 


HOTCHKISS SEMI-AUTOMATIC AND MOUNTAIN 


GUNS. 

















3.00 in. 
45:1; 4; 

13.5 calibres 
7 deg. 


Fic. 49. 


OnE-PounDER (37-MILLIMETRE) 35-CALIBRE SEMI- 
Automatic Gun on Navat Mountina. 


Weight of gunner’s haversack, filled 6.5 Ib. 
| + cannoneer’s _haversack, 
filled ... oe ies 3 ne 4.75 ,, 
Weight of pack-saddle and harness 
or gun... Se is Sa =f 69 ,, 
Weight of pack-saddle and harness 
for carriage ... “a oe 69 ,, 
Weight of pack-saddle for wheels 
and shafts... bbs tay af, 60 ,, 
Weight of pack-saddle for ammuni- 
tion chests... re es os 58 ,, 
Initial velocity with black powder... 867 ft.-sec. 
Initial velocity with smokeless 
powder Sei $33 ad 1082 __,, 
(To be continued.) 








HAMBURG AND CaNnapA.—It is stated that the Ham- 
burg American Steamship Company will resume this 
year a passenger steam service to Quebec and Montreal. 





AGRICULTURAL Enaines.—The value of the agricul- 
tural engines exported in February was 41,601/., as com- 
pone with 20,2362. in February, 1902, and 31,020/. in 

ebruary, 1901. In these totals the shipments to South 
Africa figured for 1817/., as compared with 96/. and 88J. 
in the corresponding months of 1902 and 1901 respec- 
tively ; those to British India for 630/., as compared 
with 1732. and 11897. ; and those to Australasia for 3818/., 
as compared with 27861. and 3327/. respectively. The 
value of the engines exported to February 28 this year 
was 75,363/., as compared with 36,717/. in the first two 
months of 1902, and 76,5182. in the first two months of 
1901. South America figured in this year’s exports for 
73662. ; British India for 1050/7. ; British South Africa for 
4221/.; and Australasia for 5540/, 
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THE VIBRATION OF STEAMSHIPS. 


By Rear-Admiral Georce W. MELviL1z, Engineer- 
in-Chief of the United States Navy. 
(Continued from page 340.) 

APPENDIX I. 

VisRATION oF SHIPS VIEWED AS THE RESULT OF 
THE EQUALITY OF THE RATE OF COMMUNICATION 
oF ENERGY TO THE SHIP BY THE ENGINE AND 
THE Rate oF ITs ABSORPTION BY THE WATER. 


SIMPLIFIED PROBLEM. 

So far as transfers of energy are concerned, the 
complex problem of the response of the elastic 
structure of a ship to the inertia forces of an 
engine is practically the same as the following very 
simple problem : 

A mass M is hung vertically by a spring ; a second 
mass m is attached to the first, as the engine is 
carried by the ship. The mass m has a known simple 
harmonic motion relative to M, the motion being 
vertical and taking place between the limits A and 
B, Fig. 1a. Let us examine the whole motion. 

Lengths are in feet. 

Displacements positive upward. 

Mass is in pounds, and forces in pounds weight, ex- 
cept where otherwise stated. 

R = displacement of M. 

* R= force required to draw out, or compress, the 
spring by distance R. 

The position of m relative to the middle point of 
its travel in M is y = rcosnwt, t being the time 
in seconds and n w the angular velocity in the corre- 
sponding circular motion, in radians per second, 
Thus if w is the angular velocity of the crankshaft 
in the ship, n is the number of the period of m’s 
movement, 


The downward force from the spring in poundals 


=fgR. (la) 
The acceleration of M = = - ; 
dt 


The displacement of m, relative to its position 
when stationary at the centre of A B and M in 
equilibrium in its undisturbed position, 

=rcosnwt + R. 


Its acceleration is, therefore, 


vA ee dR 
= -rn?wcosnwt + . 
d t? 
Thus the force in poundals it exerts downward 
on M 
=m(-rnwosnwt + of) (2a) 
de 


(la) + (2a) give the total downward force on M. 
Thus the equation of motion is 


M PR + fgR +m(- rn? wcos nw t+ wn) ==’, 
d t? dt? 
or, 
(M + m) <* +fgR-mrn?wcosnwt=0. (3a) 
dt 


It can be verified in a moment that the complete 
solution of this equation, when the motion of m 
relative to M does not synchronise with the natural 
period of vibration of M + m, supposed at rest rela- 
tively to one another, is 


= posmwt+ Acor( f fo t-Xr 
fa -(M+m)n20 V M+m 

where A and } are arbitrary constants. 
From the last term we see that the natural period 

T is given by 


m rn? w? 


} (4a) 


27_ / fa ; 
TN (M+m) 
But the period of the motion, r cos n & t, of m is 
given by 
2 
_,, =" 
There will be synchronism when T = T,, ; that 
is, when 
fa 
V Mim 
The amplitude of the first term of (4a) would 
then be infinite, and (4a) ceases to be a solution. 
If the condition T = T,, is gradually approached, 
we see that the amplitude would gradually grow, 
indicating a gradual transfer of energy; and this 
feature of gradual growth, as we would expect, 
characterises the solution of the case of exact syn- 
chronism. It can also be readily verified by trial 
that the solution then is, 


nw= , orfg — \(M4+m) n?2 w= 0 (5a) 


ae eer t| sin w t+ A’cosa, t. (6a) 


am 
> 4 Ry - 
[" ae” F 


», is the angular velocity, n , for 
chronism, or 
w% = S9_, asin(5a). . (7a) 
M+m 
R, is the amplitude of the first term of (6a) when 
t= 0; and, as (6a) shows, the whole amplitude 


gradually grows from communication of energy 
° ° ° ° T 
during each vibration. As sin @ t = cos (s t — 


the synchronising response of M lags quarter a 
period behind r cos ™ t, that of the movement of 


m. This, as will be seen on a moment’s reflection, | 


produces the transfer of energy, as, over a whole 
vibration, m does work on M. 

The second term of (6a)—A’ cos “s t—does not 
receive energy, since it has the same epoch as the 


exciting vibration; and consequently would be) 
rapidly damped out by resistances of the cha-| 


Fig. la. 


iship, measured at the engine. 


| tic 
3) 'the variable couple of any period calculated for a 
'rigid base, and 8, the amplitude of the angular 
| response of the engine seat, 


syn-|stands on a rigid base—that is, calculated from 


equation (1); and a, is the amplitude of vibration 
of the same period which has been induced in the 
Thus, the rate of 
energy transfer per vibration, 6 E, increases with 
the response gained from the ship. 

By a mere interchange of symbols in the deduc- 
m we find that, C being the maximum value of 


SE =7rC0h . (11a) 


To give (11a) a more useful form we must ap- 


| proximately relate the angular amplitude, f; , to 


the corresponding linear amplitude of vibration, e, 
midway between the nodes. 
I will assume that the ship has a nodal vibration 





ee 


A 








| 
| 
| 
| 


| 
7660F. 


> 





racter we are about to consider. It is, then, 
correct for our purpose to take the solution, 
f r 
R= {8+ _* 
2(M + m) 
In one complete vibration, &: ¢ would obviously 
increase by 2 7, and the amplitude would become 


Ro + 


ws, t } sin Wt. (8a) 


Lee... 
2(M + m) 


The increase of amplitude is 


(ws t+ 2 x). 


mr 
, and the 
m 


mean amplitude 
= Ro + 


mr 
2(M + m) 


Rates OF COMMUNICATION OF ENERGY. 
Thus the mean force increasing the amplitude, 
mr ; 


=f ir, + 
\ 2(M + m) 


is overcome through the increase of amplitude, 
giving a transfer of energy per vibration, 


(ws t 


+7). 


(ws ¢ + 1) I» 








aE = 7Timrs ee oe r)\ 
M+m | 2(M + m) is 

(The same expression results from an integration | 
following the transfer step by step throughout | 
the vibration. Also it would have made no differ- | 
ence retaining the term A’ cos #: t. On examina- | 
tion, it will be found that the above deduction is | 
rigid, and it is simpler than the other.) | 

Now, if growth is slow, or if it is prevented by | 
causes which absorb energy, as we are about to! 
suppose, we may write the constant amplitude a, for 
the mean value. 


Bee Pt 8401. 
‘ s(M +m)” sini 
Thus we get 
._ wfmra, 
oe = M+ m _ 


(Of course, the transfer of energy still goes on, 
though a, is constant, as may be seen in a moment 
by considering the forces between M and m, and 
their movements, which are quarter of a period 
different. ) 

Again, the inertia of m at the end of its travel, 
supposing M stationary, is 





m Ww, © - F, 
y 
or, by (7a) 
mfr 
wits. M + m’ 
and we get finally 
6E=7Fas (10a) 


Ina ship F is the maximum value of the vari- 
able inertia force of any period under considera- 





tion, calculated on the supposition that the engine | 








Except for the 


similar to that of a thin rod. 
longer periods, this assumption does not seem to be 
borne out by Berling’s observations, the vibration 


for higher periods being much more complex. But 
the action so far as transfer of energy is concerned 
is of precisely similar character whether the vibra- 
tion be comparatively simple or complex, and the 
results in Table [11a would not be greatly affected. 
TaBLe IITaA.—Ratio of Forces and Moments vf Different 
Periods which Produce Vibrations of Equal Importance. 








. as. a | 2nd. | 3rd. 
ulse and | caus, | “aoe 
Cause of Eddying. | F poe gg hae ‘ eens 
| Absorption of Resistance 08| pcstatanice On Viscosity of Equation 
Energy. Second ne etal 
. Power of First Power | , 1 
Velocity. of Velocity. | 
period forces) mo- forces| mo- forces| mo- 
ments jments. |ments 
ae a ed ae ee 1 
2nd .. .. 0625 |.0415 .25 | .166 5 | 332 2540 
4th “0039 |'0020 0625 |!0326 | '25 | 11305 0041 
6th .- .00077;.00031 .0278 |.0112 | .167 | 


-0674 00007 





The simple relation of the periods in experiments 
noted by Yarrow in his 1892 paper—in which he 
found synchronism and, consequently, severe 


| vibration at 200, 400, 600, and 800 revolutions, and 


no vibration at 300, 500, and 700—seem, on the 
other hand, to suggest a not very complex state of 
vibration. 

Fig. 2a shows such a rod A B vibrating with two 
nodes, and Fig, 34 shows it vibrating with three 
nodes. The length =1; the nodes in Fig. 2a are 
at C and D, COD being the central line of vibra- 
tion. 

The maximum amplitude of vibration between 
the nodes is OE =e. The angular displacement 





at the node C is y, and C F is the tangent. Thus, 
y=0F 
co 


If CED was an arc of a circle of very large 
radius, we would have, almost exactly, OF = 


20K = 2e. Putting CO, the half-length between 
the nodes, = hl, we have 
2e e 
Sie SE ns : . (12a 
eal ; (12a) 


Actually, OF is a little less than 2e, as the 
flexure at E is greater than at C. 


Similarly, we may put approximately, from 
Fig. 3a, 
Ze 2e € ‘ 
= = = k .. 13a 
1" oe ht 8 —e 


and, for the engine at the node (fs = y), (11a) be- 
comes 


rT Cu kn cn (140) 


6E,= 
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kn, Cn, en, being the proper values of these quan- 
tities for period n. 
DETERMINATION OF k, ON PARTICULAR 
ASSUMPTION. 


We must now determine the values of k,, for the 
various periods of vibration, which may be taken as 








approximately correct for an actual ship, on the | below :— 
supposition that it acts somewhat like a thin rod. Taste I1A.—Values of h and k. 
The only observations for an actual ship, which | — ca 
I know, are those by Schlick, given in the Trans- | | | Values 
actions of the Institution of Naval Architects for | | P 3 
r : H Schlick, | Schlick, from | Mallock, In- 
1895. In the same volume will be found observa- | | Schlick, Schick, | from Plank, | creased 
, sa: yg | from Uni- Fine-Lined Equivalent | in Pro 
tions by Mallock froma plank so shaped that it | 3 | forms Rod. Ship. | oe" raion —_ 
may be considered nearly equivalent to a ship. 3 | | PSs to 
. > . . a a 
I also use Schlick’s figures, in the same paper, for; ¢ | = | | 9.5. 
a uniform rod. Bi ta taming =| 
The ratios of frequency are :— | 312] ma x 9 | 2 
: Ree Bete Aes fice St na ' 
TabLE [A.—Relative Frequency of Vibrations. | a | 2 | h h. h a | k kn. 
| a aes “191 to | 10.5 to ‘ees 
Line. Number of Nodes. 2 3 4 5 6 | a ‘9 | os - oe mee : sia ipa 
coecdoie A PA SS pee 2758 |7. 25 i - 176) 11. 9.5 
a | Schlick, from uniform | | | vo a J 
‘ot aie cL ee tT le. (ae) ee oe | ated .147| 13.6 | 14.8 
es See mew ore ee aq |4th..| 4/.1442/139 | .. ae Sn 
linea .. Bee an & 2.75 | 5.38) 8.90 13.3 | gt | 65 |.1115 | 17.9 | 23.5 
| Mallock, from uniform Dosen a RE la 4 iat begga 
e _ ’ ‘ a 18th ..| 6 |.091 22 ¢ a Rahs, 28.8 
a teres Fe | | | | 
d | Mallock, from _ plank | | - . A ea ee RR Ee 
s sitaeen ee, "5 fe 2+ | | | We see that both for two and three nodal vibra- 
except for 2’ nodes, | | tions the nodes are nearer the centre of the ship 
> ——s = oe hh 2 ean 6.47 9.67/ than they would be for a straight rod. This will 
ue pag oe ie, one sl d ate Hic ar ea |also be the case for greater numbers of nodes, and 
| the values of k in the last column may be regarded 





Lines c and d show that in passing from a straight 
rod to a ship the relative frequency for 2 and 3 


nodes falls from 2.73 to 2. The change will not be | 
quite the same for all ships, depending as it does | 
on the distribution of stiffness and mass of ship | 


and cargo, a change in loading making it somewhat 
different at different times for the same ship. A 
reduction, but not usually in exactly the same 
degree, would affect the numbers for 4, 5, and 6 
nodes, in line b. If the reduction were in the 
same proportion, we would obtain line e. 
held, the revolutions of the engine which gave 


synchronism of the first period with a two-nodal | 
vibration would have to be increased considerably | ‘ , 
|the rear end of the engine-rooms, and each driven 


before the second period synchronised with a three- 
nodal, and the fourth period with a four-nodal 
vibration, and so on. 


chronism with a four-nodal vibration. Again, 
line e held, first, second, and fourth period would 
synchronise practically at the same time with two, 


If line b} 


On the other hand, a reduc- | 48 4 , ‘ t 
tion of revolutions would make sixth-period syn-|@ngine-room overboard direct, without passing 
if | through the condenser. 


three, and four-nodal vibrations respectively, while | 


slight increase of revolutions would produce syn- 
chronism of sixth period with a five-nodal vibration. 

Yarrow’s experiments, referred to earlier in this 
appendix, strongly suggest line f. As the engine 
revolutions rose from 200 to 800 per minute, 
synchronism may have been successively esta- 
blished with vibrations having 3, 4, 5, and 6 nodes 
respectively, the frequencies of vibration at which 
synchronism held being in the proportion 1 : 2: 
3:4. It also indicates that possibly the whole 
set were nearly pure nodal vibrations.* 

Macalpine and Flood’s observations on the Cir- 
cassia show first, second, and fourth period in turn 
becoming most prominent for very slight change in 
the revolutions, thus giving much the same law. 
Here it was the second period, however, which had 
two nodes; the first period had no node, and 
seems to have been only to a slight extent an 
elastic vibration. 

I will suppose that the vibrations of first, second, 
fourth, and sixth period have two, three, four, and 
five nodes respectively, as in line f ; though another 
assumption, while altering my figures a little, 
would in no way vitiate my argument. It should 
be recollected, however, that rarely in an actual 
ship will synchronism for the different periods 
occur at precisely the same revolutions. Indeed, 
this assumption not being fulfilled exactly, or even 
approximately, in many ships, is one reason why 


* Yarrow’s words are:—‘‘Some years since we had a_| 
boat in which severe vibration occurred at 200, 400, 600, 
and 800 revolutions per minute, but there was none at 
the intermediate speeds of 300, 500, and 700.” They are 
taken from his 1892 paper read before the Institution 
of Naval Architects. It would have been extremely 
perry to know if there was no vibration at 100 revo- 
lutions. If the above supposition regarding the number 
of nodes is correct, pr se se would then have been 
established with a two-nodal vibration. No doubt the 


inertia forces were then relatively feeble, and the engine 


|we have not always several different periods or 
vibration present at one time. 

In the same papers by Schlick and Mallock, used 
in making Table Ia, the positions of the nodes are 
given. From their figures I take h, making h | 
the half length between the nodes nearest the 
centre of the ship. The results are tabulated 


























|as very roughly approximate for determining ¥. 
(To be continued.) 








THE RUSSIAN FIRST-CLASS 
CRUISER “BOGATYR.” 
(Concluded from page 310.) 

THE position of the surface condensers in relation 
to the main engines is shown by Fig. 33, page 380, 
the cooling surface of each condenser amounting to 
1000 square metres (10,764 square feet). The shells 
of the condensers are of brass plates riveted, and 
‘the ends are made of bronze. The circulating 
water is supplied by centrifugal pumps, placed at 


by a two-cylinder engine. This may also be used 
as a bilge pump to discharge any water from the 


The two-cylinder air pump, placed in the front 
portion of each engine-room, is of the Weir type 
(Fig. 32); it makes fifteen double strokes per 
minute when the engines are developing their 
maximum power. The pipe system is so arranged 
that either pump may be connected with either 
condenser ; injury to one of the pumps would 
not, therefore, interfere with the working of both 
engines. The condensed water is delivered into a 
large feed-water tank, situated amidships in the 
engine compartment (Fig. 32). Oil-filters are 
fitted into both the ends of this feed-water tank. 
The two filters are connected by the main supply 
pipe for the feed-pumps, a special branch pipe 
leading from this common main into each of 
the six stokeholes. There are thus six pipes 
for the feed-water branching from the tank. By 
this arrangement the six feed-pumps have their 
independent supplies, and no trouble can arise 
from want of uniformity in the feed-water distri- 
bution. 

Besides the main engines, the following auxi- 
liary machines are erected in the engine compart- 
ment : 

Near the forward bulkhead, on both sides (Fig. 32) 
is a one-cylinder steam pump of the Strube type ; 
this pump deals with the bilge water, extinguishes 
fires, and works the sanitary arrangements. A 
similar pump, placed near the after bulkhead 
(Fig. 34), serves the same purpose and also for 
supplying bath water. 

Atthe back of the engine-room there is, in addition, 
the potable water plant, with steam pump, filter, 
and evaporator, capable of supplying 136 tons of 
sanitary water and 30 tons of drinking water in 
24 hours. A similar plant of the same capacity 
has been erected on the intermediate deck on the 
port side, above the aft boiler compartment. 

Below the first-mentioned potable water plant is 
the auxiliary condensing plant, consisting of a con- 
denser of the same construction as the chief 
condensers, and a pumping engine, which operates 





may not have 


tion in this mode. 


been placed so that it could produce vibra- | 


|moving the condensed water and supplying the 





one air-pump and two circulating pumps for re- 


cold water. This auxiliary plant is able to con- 
dense the steam of all the auxiliary engines, and 
to return it to the boilers when the ship is at 
anchor in port. The two chief condensers are 
connected with this auxiliary system, and can 
thus themselves be worked as auxiliary condensers 
if that should prove desirable. 

Near the front engine-room bulkhead, on both 
sides of the feed-water tank (Fig. 32) there are oil- 
filters, which separate the oil from the bilge water 
of the engine-room and render it again applicable. 

The two fans which deliver fresh air into 
the engine-room through several systems of pas- 
sages are fixed at the back of the engine-room, 
still under armour protection, and are driven by 
electric motors. 


Borter ARRANGEMENTS. 


There are three boiler-rooms, as has already 
been mentioned, containing altogether sixteen 
water-tube boilers of the Normand type. Six 
are placed in each of the after and the middle com- 
partments ; the remaining four being in the front 
compartment. The stokeholes of the two former 
compartments are arranged longitudinally, those of 
the forward compartment athwart the ship. This 
arrangement had to be adopted in order to find room 
for the size of boilers decided upon. Each stokehole 
contains a feed-water heater system of the Normand 
type, andtwo single-cylinder Weir feed-pumps. Each 
of these pumps can keep three or two boilers fully 
supplied with water at their full efficiency. The 
arrangement of the feed-water tank has already 
been explained ; the feed-water is drawn from the 
tank and forced through the heater into the boiler. 
The feed-water heater is supplied with. the exhaust 
steam of the auxiliary engines, and, if necessary, 
with steam from the valve-casing of the low- 
pressure cylinder of the main engine. When the 
ship was being run at full power under forced 
draught during the trials, the feed-water tempera- 
ture rose to between 100 and 103 deg. Cent. 
(212 deg. and 217.5 deg. Fahr.). This increased the 
efticiency of the whole boiler plant very materially. 

Each stokehole is fitted with a hoist for the 
ashes ; the steam winches operating the hoists being 
mounted on the upper pie 9 An amply sufficient 
supply of air under pressure is secured in the stoke- 


holds by blowers ; the after and middle compart- 
ments have each eight fans, while six have been 
put up in the forward compartment. The air 


supply is so ample to all portions of the grates 
that the pressure in the stokeholes need not be 
raised above 15 millimetres (0.59 in.). The for- 
ward boiler compartment also contains a pair of 
auxiliary steam pumps, one on either side. These 
pumps give drinking water and water for the baths. 


BotLers. 


The construction of the sixteen Normand boilers 
is explained by the engravings, Figs. 35 to 43, 
page 381. The heating surfaces of the sixteen 
boilers totals 4714 square metres (nearly 50,800 
square feet), and the grate area 91.6 square metres 
(986 square feet). The working steam pressure is 
18 kilogrammes per square centimetre, equivalent 
to 256 lb. per square inch. Each boiler has one upper 
steam drum and two lower water drums, with two fur- 
nace doors. The boiler fittings are of the usual type ; 
the feed-water regulation is very exact, and renders 
the strictly automatic feed absolutely reliable. 
Each boiler is connected to the auxiliary steam 
mains, and may thus serve separately or together 
for auxiliary duty in part. For this purpose 
dampers have been fitted to each boiler, by means 
of which all boilers, except the one or two in-use, 
can be cut off from the flues and uptakes. 
The steam generated in the boilers is sent to the 
engines through six systems of pipes; that is to 
say, there is on each side of the ship a separate 
system of steam mains leading from each of the six 
groups of boilers to the front bulkhead of the engine- 
room. At that spot there are, as shown on the 
section, Fig. 32, page 380, the cut-off valves for each 
pipe system. The three-pipe systems of both sides 
are joined, within the boiler-room, by a junction- 
ipe, which, however, can be shut out ; they distri- 
Gabe the steam to the separators, whence it passes 
to the two high-pressure cylinders. Each of these 
cylinders can be again cut off from the steam mains 
by double valves. Every precaution has thus been 
adopted for insuring safe working. The auxiliary 
steam-pipe system is similarly joined to all the 
boilers and all the auxiliary engines, and there is a 








corresponding exhaust-pipe system which takes the 
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AUXILIARY MACHINERY OF THE RUSSIAN CRUISER “BOGATYR.” 
CONSTRUCTED BY THE STETTINER MASCHINENBAU ACTIEN-GESELLSCHAFT VULCAN, BREDOW, STETTIN. 


Fig.32. Section av Frame 45. 


Fig. 38. Section at Frame 38. 


heey . 
To ee 4 


++ 


team from the auxiliary machines, either to the|can be cleared independently. In the engine- 


STARBOARD 


1 at Frame 28. 





| deals with water that will collect in it under ordi- 


auxiliary condenser or to the feed-water heater, or rooms of the Bogatyr this is effected by the | nary conditions. 


to the atmosphere. | two centrifugal pumps and the three bilge pumps 


jalready referred to. In each boiler compart- 
jment there is a pair of bilge turbines, one on 
leach side, driven by electric motors mounted on 
The bilge water circulation forms a feature to|the armoured deck. The dimensions of these 
which the Russian Navy devotes particular atten-| turbines are such that each can empty within 
tion, and in the case of the Bogatyr it has been ar-| three-quarters of an hour the boiler compart- 
ranged on the Russian plan. There isin the Russian| ment in which it is placed, even should the 
Navy no bilge main passing through all the compart- | water level be up to the intermediate deck. This 
ments, as isthe custom in other navies. Each com-|is not an estimate, but has been demonstrated 
partment — and, above all, the engine and boiler! by actual experiment. Each compartment is fur- 
rooms—has its own independent bilge plant, and!ther provided with a steam bilge pump, which 


BirGge Pumps IN THE ENGINE AND BoILer 
Rooms. 


SreeD TRIALS. 

In December, 1901, the Bogatyr steamed into 
the Baltic for her preliminary trials, which were 
eminently satisfactory. After her completion, the 
official trials took place on July 20, 22, and 
23, 1902. Before starting each trial the ship was 
brought to her stipulated draught of 20 ft. 8 in. at 
the bow, and 20 ft. 9 in. at the stern, giving a mean 
of 20 ft. 8} in. Under these normal conditions, the 
Bogatyr displaced 6750 tons. With this draught 
the ship first made her mile runs over the measured 
track of the German Navy at Neukrug, in the Bay 
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of Danzig. The mile was traversed four times with 
the following results : 


Number of Indicated 
Trial. Speed. Horse-Power. 
knots 
1 23.34 20,365 
2 23.72 20,530 
3 23.22 19,725 
4 93.53 20,023 





Mean of means of 
four runs ... 23.452 20,161 

Mean air pressure 

in stokeholds 

Mean slip of pro- 

peller, about 12.5 per cent. 

The boilers having been cleaned, the first six 
hours forced-draught trial followed on July 22, 
between Danzig and the Island of Bornholm ; and 
and on July 23 the second run was made under 
the same conditions between Bornholm and the 
ort of Swinemunde at the mouth of the Oder. 
Juring the interval between these two runs, 
nothing was done beyond clearing slag from the 
grate bars of the boilers ; any other operations at the 
engines or boilers would have been a violation of 
the terms of the contract, 

The results of these two trials are summed up 
below :— 


13 mm. (0.51 in.) 


_ First Run. Second Run. 
Mean air pressure in 


stokeholds s .. 14mm. 15.5 mm. 
(0.55 in.) (0.61 in.) 
Indicated horse-power ... 20,196 20,343 
Number of revolutions .... 150.85 151.6 


Average speed... 24.09 knots 24.21 knots 
Coal consumption per in- 

dicated horse-power in 

cg. aes 0.646 kg. 0.655 kg. 
Ditto, in lb. 1.42 lb. 1.44 lb. 

The high-pressure cylinder worked with a cut-off 
of 62 per cent., the possible maximum being 73 per 
cent. Steam pressure was maintained with ease ; 
there is thus something to spare both in the boilers 
and in the machinery. The subjoined Table de- 
monstrates that the contract conditions were more 
than amply satisfied : 


Contract Mean Results 
Requirements. Obtained. 
Speed... is ... 23 knots 24.15 knots 


Air pressure... . 52mm. (2in.) 15mm. (0.59 in.) 
Coal consumption per 
indicated _horse- 
power per hour ... 0.91 kg. (21b.) 0.65 kg. (1.43 Ib. 
An additional interesting fact brought out during 
these trials was the marked superiority of the two- 
propeller cruiser Bogatyr over the three-propeller 
cruiser Askold, also of the Russian Navy. During 
the mile tests at Neukrug, the Askold reached a 
speed of 23.357 knots, the displacement being 5981 
tons, and the engines ee 20,017 horse- 
power. The Bogatyr, with only two screws, and 
displacing 800 tons more than the three-propeller 
ship Askold, absorbed only about the same power, 
and yet attained the higher speed of 23.452 knots. 








Contracts.—We are informed that the General Electric 
Company, of Schenectady, have been awarded the con- 
tract for the entire control equipment of the electric 
trains for the New York Underground Railway, which 
will be made up on the multiple-unit system. The 
system here adopted is the same as is being fitted by the 
British_ Thomson-Houston Company, Limited, of Rugby, 
to the Great Northern and City Railway and other lines. 
—Messrs. C. A. Parsons and Co., of the Heaton Works, 
Newcastle-on-Tyne, have just received an order from 
Sir B. Samuelson and Co., Limited, of Middlesbrough, 
for a large steam turbo-blowing engine. The new engine 
will consist of a steam turbine driving an air turbine, 
and will run at a speed of about 3000 revolutions per 
minute. It will be capable of maintaining a normal 
air pressure of 12 lb. per square inch when blowing 
16,000 cubic feet of air per minute, and will be pro- 
vided with a steam bye-pass valve to enable the blast 
oressure to be inc to 15 lb. when required.— 
The Sandwell Park colliery and Earl of Dudley, - 
ridge Sinking (H. W. Hughes, F.G.S., engineer) in the 
South Staffordshire district, have placed their order for 
Corliss winding engines with Messrs. Fraser and Chalmers, 
Limited, of Erith, Kent. This order, it is especially 
interesting to note, has been placed in this country after 
a thorough investigation of current English and Con- 
tinental practice. These winding engines are of 3000 
horse-power each, will be duplicates of each other, and 
will be among the largest, if not the —e pow colliery 
winding engines in the country. The duty of each will be 
3000 tons per day of eight hours, from a depth of 600 yards. 
The coal per trip which will be wound will be 7} tons, 
and the engines will eventually run condensing with 
150 1b. initial steam pressure. th will be a pair of 
tandem compound engines, with a 26-in. high-pressure cy- 
linder and a 45-in. low-pressure cylinder by 66 in. stroke. 
The drum will be slightly conical at the start, and then 
cylindrical, and its diameter 17 ft. 





NOTES FROM THE NORTH. 
Guiascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday forenoon 
the pig-iron market was firm for Cleveland warrants, and 
hematite iron was steady, but only a small business of 
some 4000 tons was done. Cleveland changed hands up 
to 51s. 4d. per ton one month, and one lot of hematite 
iron was done at 60s. 104d. 25 days. In the afternoon 
Cleveland was very strong, in sympathy with the rise 
in metals, copper having been done on Thursday in 
the London market up to 67/. April, and tin up to 
141/. per ton cash. he turnover in Cleveland war- 
rants was about 10,000 tons, the top price being 51s. 74d. 
per ton cash and 51s. 10$d. one month. The settlement 

rices were: Scotch, 56s. 6d.; Cleveland, 51s.; Cumber- 
and hematite iron, 60s. 9d. per ton. The market was 
again very firm on Friday forenoon in sympathy with 
the advance in the prices of other metals. Cleveland 
warrants were done up to 5ls. 10d. cash, and at 
the close buyers were quoted 1d. above that figure. 
One lot of hematite iron changed hands at 61s. per ton 
cash, but Scotch iron was not in demand, and the turnover 
was about 10,000 tons. Prices eased off a little in the after- 
noon, Cleveland being done at 51s. 10d., but closing buyers 
4d. per ton lower, or -. under the forenoon quotation ; 
there was a turnover of something like 10,000 tons. Very 
little change was shown by the settlement prices. 
A quiet business was transacted on Monday forenoon, the 
only thing reported being one lot of Cleveland iron which 
was done at 51s. 10s. one month. Cleveland was also done 
at 51s. 64d. and 51s. 74¢. per ton for three months for- 
ward. In the afternoon there was an improvement in 
rices, as also in the volume of business transacted. Cleve- 
and warrants changed hands up to 51s. 10d. per ton cash, 
and hematite iron was steady at 61s. cash. The quantity 
of iron which changed hands amounted to about 8000 
tons ; and thesettlement prices were :—57s., 51s. 74d., and 
61s. perton. A moderate amount of business was done on 
Tuesday, more especially in Cleveland iron, and prices were 
firm, the close showing a gain for the day of 15d, per ton. 
The business done consisted of two lots of Cleveland war- 
rants at 51s. 104d. cash, and one lot of No. 3 Scotch at 
54s. 6d. per ton cash. The price of Cleveland warrants 
was somewhat irregular in the afternoon, being done up 
to 52s. O}d. per ton cash, and receding to 51s. 114d., and 
closing $d. below that figure. About 8000 tons were in- 
cluded in the afternoon business. One lot of hematite 
iron realised 61s. 3d. per ton cash; and the settlement 
prices were 57s., 51s. 104d., and 61s. per ton. The market 
was strong this forenoon on reports from Germany. It 
seems that the exports from that country have been 
on such a large scale that there is a shortage for 
home consumption. Cleveland opened firm at 52s. 
cash. Hematite iron was dearer at 61s. Gd., and the 
turnover was about 12,000 tons. In the afternoon about 
8000 tons of Cleveland changed hands. To-day’s settle- 
ment prices for pig iron were :—57s., 52s. 3d., and 61s. 3d. 
The following are the market quotations for makers’ 
No. 1 iron:—Clyde and Calder, 65s. per ton; Gart- 
sherrie, 65s. 6d.; Summerlee, 68s. 6d. ; Langloan, 
70s. 6d.; Coltness, 71s. 6d.—all the foregoing shipped 
at Glasgow; Glengarnock (shipped at Ardrossan), 
65s. 6d.; Shotts (shipped at ith, 66s. 6d.; Carron 
(shipped at Grangemouth), 67s. 6d. per ton. A con- 
siderable effect has taken place during the week in 
consequence of the excited advances that have occurred 
in the prices of copper and tin and other metals. Trans- 
actions have been confined chiefly to Cleveland iron. 
Reports from America are very varied. Inquiries are 
certainly numerous, and of all sorts and sizes, but it is 
difficult to trace actual fresh business as the resultant. 
From Germany there are fairly good reports, but that 
country is now nearly independent of any outside sup- 
plies of raw products. There are reports of two big sales 
of a total of 7000 tons of Cumberland iron for the United 
States. Home trade reports retain their placid level of 
mediocrity, with makers inclined in some instances to 
shade quotations. The price of Cumberland iron has 
advanced to 61s. per ton. There are still 84 furnaces in 
blast, as compared with 62 at this time last year. The 
shipments for the year up till last Saturday amounted to 
72,878 tons, against 59,446 tons at the same time last year. 


Finished Iron and Steel.—Business in the Scotch steel 
trade is fairly active, and the prices may now 
taken to be ruling firm at 5/. 17s. 6d. per ton for plates, 
and 5/. 10s. for angle bars. There have been a few 
orders placed at those prices, although not many, if any, 
large contracts have been made at the advanced rates. In 
view, however, of the advance in the price of pig iron, 
there is not much likelihood of any falling off in the price 
of finished material, the tendency being rather upwards. 
The steel works and malleable iron works in Scotland are 
all fairly well employed, and likely to be so for some time. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia is very firm at 12/. 15s. to 12/. 17s. 6d. per ton 
f.o.b. Leith, and sellers hold out for 132. per ton. The 
shipments for the year to the last reckoning date show a 
decrease of 3883 tons, when compared with those for the 
corresponding period of last year. There is a prospect of 
prices of sulphate going up still further. Business was 
done at 13/. 5s. per ton. 


West of Scotland Coal Trade.—The coal trade of the 
West of Scotland has not improved during the past week. 
Orders are not too plentiful for round coal, and prices are 
inclined to sag; but all kinds of small-sized fuel are in 
good demand, and values rule firm. House coal is in 
somewhat lessened request, but otherwise unchanged. 
Steam coal moves off moderately well at rather under last 
week’s figure. Splint gives evidence of large outputs, 
against which the demand is scarcely equal ; conse- 
quently buyers are in a comparatively favourable posi- 





tion when arranging for their requirements. Ell of 
the best quality has a good outlet at present, with 
prices steady, but the lower grades of this class are not 
so happily situated, and prices are shaded in some 
cases to induce sales. Treble and double nuts are in fairly 
good demand for home consumption and export, and 
prices show no further falling off meantime. First-class 
dross and single nuts and all manner of small stuffs have 
a very ready market, with prices fully maintained. Quo- 
tations f.o.b. Glasgow may be taken to-day as follows :— 
Steam coal, 9s. 6d. to 9s. 9d.; splint, 9s. 6d. to 10s.; and 
ell, 93. to 9s. 9d. according to quality. 


Steamers for the China Coasting Trade.—It is reported 
that Messrs. Scott and Co., Greenock, have contracted to 
build two screw steamers, each of 2000 tons, for the 
China Navigation Company, Limited, for the China 
coasting trade. 








InsTITUTION OF CrviL ENGINEERS.—On Wednesday 
evening, the annual dinner of the Institution of Civil 
Engineers took place, under the presidency of Mr. J. 
Clarke Hawkshaw, in the beautiful hall of Lincoln’s Inn. 
There were a large number of guests, including the Right 
Hon. Lord Ashbourne, Lord Chancellor of Ireland, the 
Right Hon. Lord Selborne, First Lord of the Admiralty, 
Lord Monkswell, Lord Farrer, the Hon. Mr. Justice 
Channel, Lieut.-General Owen, Earl Cawdor, the Right 
Hon. Lord George Hamilton, and Sir George Kekewich. 
peso: & the Right Hon. the Earl of Halsbury, 
Lord High Chancellor, the Right Hon. W. H. Long, and 
Mr. Arnold Forster were prevented at thelast moment from 
attending. Covers were laid for 218 members and guests. 
After the loyal toasts, the toast of ‘‘Our National 
Defenders” was pro by Lord George Hamilton. 
He referred to the debates which had Mm going on in 
Parliament in connection with the Army and the Navy, 
and said there was a great difference of opinion as to the 
number of regular troops required in this country. He 
congratulated the institution on the very earnest spirit of 
reform with regard to the Navy which was being shown 
by Lord Selborne. With regard to the Army, he did not 
hold out much hopeof improvement. He said that the Army 
did not lend itselt to reform, and no army had ever been 
oT reformed except under the pressure of great 
national disaster or collapse. Hitherto our army had 
avoided such contingencies; it had always managed to 
struggle through the difficulties which it had met. The 
Government were doing their best to attract ability to 
the Army, and to retain it, and were making a study how 
to amalgamate the volunteers with the regulars, so 
that they should both be available in time of war. 
He paid a tribute to Mr. Brodrick’s great cou- 
rage in attacking the problem. The toast was re- 
plied to by the Karl of Selborne, who spoke 
mainly in connection with the new scheme for the 
entrance of officers to the Navy. He said the critics had 
asserted that this scheme was a reflection on naval 
officers; this was a view that he repudiated most em- 
phatically. The officers were beyond praise, and de- 
served well of the country; they had taken every oppor- 
tunity of perfecting themselves, and all that the Admi- 
ralty were trying to do was to give them further facilities 
for this purpose. They wanted to make them perfect 
seamen, and perfect leaders of men. A any part of the 
duties which formerly fell upon officers had disappeared 
with the removal of masts and sails, and in future the Ad- 
miralty were desirous that officers should be not only per- 
fect in gunnery and torpedo work, but should also be spe- 
cialised engineers, and should be familiar with machinery 
—both steam, electric, and hydraulic—in the same way as 
they were now familiar with guns. They could no longer 
afford to divide the officers into sections, which he might 
liken to water-tight compartments. They had a large 
number of officers—about 1500—and they intended that 
they should all become acquainted with executive 
duties. In a great war it might easily happen that 
men might have to undertake other duties than those 
for which they had specialised. There was much to 
learn, but if they commenced early enough there was 
time for it all. The best naval opinion held the view that 
it was important to catch the officers young, and inoculate 
them with the sea character. course, early entry 
meant nominatiou instead of competition. Personally he 

referred competition, because it saved the Admiralty 
rom a very serious responsibility, but it was a responsi- 
bility that they must undertake. There had always 
been nomination in the Navy, and when they compared 
the naval officers and the military officers, the latter 
of whom entered entirely by competition, he would say, 
without making invidious comparisions, that the naval 
officers did not suffer by the contrast. It had been ob- 
jected that nomination was not in harmony with the 
democratic character of our Government; but it must 
be remembered that under a system of competition the 
rich man’s son always had the advantage, other things 
being equal, because his father could afford the best 
instruction for him. He had made a computation of the 
total cost to a father for the entrance of his son to 
the three services—naval, military, and civil. He found 
that before the father was quit of his responsibility, he 
would have paid 1600/. for entrance to the Civil Service, 
1100/. for entrance to the Army, and 800/. to the Navy, 
under the new system. The toast of ‘‘The Houses of 
Parliament” was replied to by Earl Cawdor, while Lord 
Ashbourne Hite: 5 ‘‘ The Institution,” coupled with the 
name of Mr. J. Clarke Hawkshaw. In reply the President 
explained that certain technical colleges and universities 
were adding to the stringency of their examinations, so 
that students who passed them could be received as 
associate members without further examination. He also 
briefly referred to the Standardisation Committees, which 
were nearing the completion of their work, 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. John Brown and Co., Limited.—Mr. J. D. 
Ellis presided at an extraording meeting of shareholders 
in the above company on ieathe, the business being to 
approve the special resolutions passed at the previous 
meeting. These related chiefly to the appointment of 
local directors to act on behalf of the board of directors 
under suitable conditions. After the approval had been 
given, the chairman announced that since the last meet- 
ing the Admiralty had entrusted the firm with the manu- 
facture of the whole of the armour for the first-class 
battleship Hindustan, now building at Clydebank. He 
regarded the naval programme as satisfactory. It 
was an increase on previous years, and it might be 
hoped with some confidence that a share of the in- 
crease would benefit the shareholders of their com- 
pany. He mentioned that the new forging press was 
proving eminently satisfactory ; in fact, it was exceed- 
ing expectations, and enabled the company to under- 
tuke large and difficult forgings of all descriptions, 
Mr. Ellis concluded with a reference to the coal trade, 
which, he said, was in an unsatisfactory condition. The 
steam coal trade was extremely bad; the demand was 
poor, and prices were seriously dropping. 

Charles Cammeli and Co., Limited.—The report of the 
directors of the above company states that the net profits 
for the year were 144,724/. 13s. 9d., and they recommend 
the payment of a dividend at the rate of 10 per cent. for 
the year. They explain that the resumption of work in 
the heavy branches of the company’s business did not 
occur until too late in the year to make good the conse- 
quences of the lack of employment in the early part, and 
it was due to this circumstance, in combination with 
the lower prices obtainable for other materials, that the 
reduction in profits, as compared with the previous year, 
is to be attributed. The directors had for some time had 
under serious consideration the desirability of extendin; 
the scope of the company’s operations in directions whic 
would also safeguard its prosperity, and with this object 
they had phew acquired the business of the Mulliner- 
Wigley Company, Limited. It was proposed to make 
considerable extensions of the works at Coventry. The 
acute depression which had for some length of time pre- 
vailed in the manufacturing districts of Russia had pre- 
vented the Russian-Cammell File Company, Limited, 
from contributing anything to the profits of the company 
during the year, but the sales of files are steadily increas- 
ing, and with the return of anything like prosperous con- 
ditions a more favourable result is anticipated. 


Hadfield’s Steel Foundry Company.—The annual meet- 
ing of this company was held on Monday. The chair- 
man (Mr. R. z Hadfield) moved the adoption of the 
report, which recommended a dividend at the rate of 25 

r cent. for the year. He congratulated the share- 
1olders on the results of the year’s working, called atten- 
tion to the large sum placed to reserve, and to the absence 
of debentures or any claims of that kind. 1t was neces- 
sary to keep a large reserve, because Government orders 
fluctuated considerably, and they had to hold a large 
floating capital. Additional capital was required to com- 
plete the worksat Tinsley, which he thought were the first 
of their kind either in this country, on the Continent, or in 
America. One shop approaching completion was not far 
short of a quarter of a mile under one roof. He was 
looking forward to a large business with South Africa as 
soon as affairs in that country settled down. Turning to 
the company’s electrical tramway work, he mentioned 
that they had been very successful so far in their attack 
upon American trade in English tramway work, and they 
meant in a year or two to be well ahead of America. As 
to the future, they started 1903 with very good 9B om 
He further mentioned that their projectiles had won the 
highest praise from the Ordnance Committee, being singu- 
larly free from spontaneous fracture. The report was 
unanimously adopted, and the election of Sir Howard 
Vincent, M.P., as a director was confirmed. An extra- 
ordinary general meeting followed, at which it was 
decided to increase the capital of the company to 450,000/. 
by the creation of 50,000 new ordinary shares of 1/. each. 


South Yorkshire Coal Trade.—There is little new to 
report in the condition of the coal trade, which remains 
dull, and much under the activity of a normal season. 
The collieries are working an average of four or five days 
a week, but half time suffices to meet the demand made 
on some pits. Prices for hards are not very strong, but 
a few pence above the contract rate of 9s. per ton is being 

iven for general supplies. House coal is selling slowly, 
but official quotations are maintained. Slacks are scarce 
and slightly dearer. Blast-furnace coke meets with a 
fairly good sale at fully late rates. 


Tron and Steel.—These branches of trade are still quiet, 
though more favourable reports have recently come to 
hand. The east-end houses have a brisk demand for 
forgings and castings for ae engineering, and an 
early improvement is looked for in shipbuilding branches. 
Buying, however, is very restricted ; and though there is 
no prospect of any early fall in prices, consumers are still 
holding out in the hope of easier terms. 








PersonaL.—Messrs. Edgar, Allen, and Co., Limited, 
of the Imperial Steel Works, Sheffield, have arranged to 
take over the business of Messrs. Askham Brothers and 
Wilson, Limited, of the Yorkshire Steel and Engineering 
Works, Sheffield, owing to the increasing age and failing 
health of Messrs. John and Philip U. Askham. These 
gentlemen will, however, hold a considerable financial in- 
terest in the combined business. In view of this transfer, 
Messrs. Allen and Co. are greatly extending their pre- 
mises at Tinsley, where they have acquired 17 acres of 
ground adjoining their existing works, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly numerous attendance on ’Change, the market was 
cheerful in tone, prices all round showed a marked 
upward tendency, and a good deal of business was 
transacted. Buyers came forward fairly freely, and 
some inquiries on forward account were reported, but, 
as a rule, traders preferred to confine their transactions 
to operations for early delivery. A few more sales to 
America were made. All classes of Cleveland foundry 
iron were scarce, and especially was this the case so far 
as No. 4 was concerned, the quotation for which was all 
but, if not entirely, nominal. Sales were recorded at 
51s. 6d. for early f.o.b. delivery of No. 3 g.m.b. Cleveland 
pig iron. That price was = named, and it was a 

gure that buyers did not hesitate to pay. Some of the 
makers were inclined to ask rather more. No. 1 was 54s., 
and No. 4 foundry 51s. The lower qualities, notwith- 
standing the abundant supply thereof, were a little dearer 
than a week ago. Grey forge was 48s. 6d., mottled 
48s., and white 47s. 6d. Kast Coast hematite pig was in 
good request, and quotations were very strong, the de- 
mand both for home use and for shipment being fairly 
large. Nos. 1, 2, and 3 readily realised 57s. 9d. for 
early delivery, whilst No. 1 was 58s. 3d. and No. 4 
foundry 53s. 6d. to 54s. Spanish ore was very little altered. 
Rubio was quoted 16s. 3d. to 16s. 6d. ans: Tees. To- 
day further advances were made for several descriptions 
of pig iron, and buyers were obliged to follow the rise, as 
makers can afford to hold off just now, having fairly 
well-filled order-books. No. 3 Cleveland rose to 52s., 
and that price was paid; No. 1 went to 54s. 6d,, and 
No. 4 foundry to 51s. 6d. Forge iron was not altered in 
price. Mixed numbers of local hematite rose to 58s., 
and rather above yesterday’s rates were named for No. 1 
and No, 4 forge. 


Manufactured Iron and Steel.—These two important 
branches of the staple industry are in a better state than 
for some time past. Quite a brisk demand for bars has 
sprung up, and a fair number of orders for shipbuilding 
material have recently been placed, whilst railmakers 
keep well employed and continue to secure contracts. 
The result is that quotations are moving upwards. 
Common iron bars are 6/. 7s. 6d.; best bars, 6/. 17s. 6d.; 
iron ship-plates, 6/. 10s. ; iron ship-angles, 6/. 5s. ; iron 
boiler-plates, 7/. 7s. 6d. ; steel ship-plates, 5/. 15s. ; steel 
ship-angles, 5/. 7s. 6d. ; and steel joists, 6/.—all less the 
customary 24 per cent. discount for cash. Heavy sections 
of steel rails remain firm at 5/. 10s., and cast iron railway 
chairs are about 3/. 15s.—both net at works. 


Bell Brothers, Limited.—The report for the year ending 
December 31, 1902, states :—‘‘ The company’s operations 
for the year 1902 have resulted in a profit of 129,730U. 5s. 5d., 
to which must be added the balance of undivided profit 
brought from the year 1901, amounting to 6092/. 14s. 4d., 
making a total of 135,822/. 19s. 9d. ; but of the above the 
following amounts were provided up to December 31, 1902: 
Interest on 4 per cent. debenture stock for the year 1902, 
20,0002. ; dividend on 6 per cent. preference shares for half 
year to June, 30, 1902, 15,000/.; interim dividend on 
ordinary shares, at 2s. 6d, per share, paid September 30, 
1902, 75007.; income-tax, 3204/. 16s. aa: amount carried 
to the reserve fund under Section 115 of the Articles of 
Association, 14,5007. On February, 1, 1903, there was paid 
dividend on 6 per cent. preference shares for half-year to 
December 31, 1902, 15,9007. This leaves to be still dealt with 
60,6182. 3s. 6d., out of which the directors recommend the 
following appropriation :—Extensions and improvements 
to be written off, 35,461. 17s.; final dividend on ordinary 
shares at 6s. per share, free of income tax, 18,000/.; balance 
carried forward, 7156/. 6s. 6d. The following directors 
retire, and, being ~— offer themselves for re-election : 
Sir Lowthian Bell, Bart., and Mr. A. J. Dorman. The 
auditors, Messrs. W. B. Peat and Co. retire, and offer 
themselves for re-election. 


Coal and Coke.—New orders in the coal trade are not 
numerous just now, and the trade generally is rather 
quiet. There are occasional orders from America. The 
price of Durham gas coal is from 8s. 3d. to 9s. according 
to quality. There isa good supply of bunker coal, and 
unscreened kinds range from 8s. 3d. to 8s. 6d. Manu- 
facturing coal continues steady, and there is a good 
demand for coking coal. Coke quotations are steady and 
firm, average blast-furnace qualities realising 16s. 3d. 
delivered here. In some cases a higher figure is asked. 
There is a slight improvement in the demand for ship- 
ments, and quotations are inclined to go up. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for large steam coal has been 
about an average, and coal-owners have shown no dis- 
position to accept lower terms. The best steam coal has 
made 13s. 3d. to 13s. 6d. per ton, while secondary quali- 
ties have brought 12s. 6d. to 12s. 9d. per ton. Quotations 
for house coal have shown scarcely any change; No. 3 
Rhondda large has made 13s. 9d. to 14s. r ton. 
Patent fuel has been in rather better demand. ere has 
also been somewhat more inquiry for coke; foundry 
qualities have made 17s. 9d. to 18s. per ton, and fur- 
nace ditto, 15s. to 16s. 6d. per ton. As regards iron ore, 
Rubio has been quoted at 14s. 6d. to 14s. 9d. per ton; 
Tafna, at 15s. 3d. to 15s. 6d. per ton; and Almeria at 


14s. 9d. per ton, freight charges included. 
The Swansea Valley.—The production of pi iron has 
been carried on regularly, and a threatened labour diffi- 


culty in the coke trade has been adjusted. Some activity 
has been noticed in the steel smelting and bar-rolling de- 
partments. 





South Wales Coal and Iron.—The exports of coal from 
the six principal Welsh ports—Cardiff, Newport, Swansea, 
Port Talbot, Neath, and Llanelly—in February were as 
follows :—Foreign, 1,531,639 tons; coastwise, 283,968 
tons ; total, 1,835,607 tons. The exports of iron and 
steel from the six ports during the month were 4111 tons ; 
those of coke, 4068 tons : and those of patent fuel, 46,103 
tons. The shipments of coal (foreign and coastwise) from 
the six ports during the first two months of this year 
were :—Cardiff, 2,859,150 tons; Newport, 547,523 tons; 
Swansea, 306,916 tons; Port Talbot, 106,736 tons ; 
Neath, 45,600 tons ; and ng 39,168 tons ; making 
an ate of 3,905,093 tons. The exports of iron and 
steel len the six ports to February 28 this year were :— 
Cardiff, 9935 tons; Newport, 3091 tons; Swansea, 2599 
tons; and Port Talbot, Neath, and Llanelly, nil, making 
an aggregate of 15,725 tons. The exports of coke 
from the six ports were :—Cardiff, 5058 tons; New- 

rt, 2923 tons; Swansea, 194 tons; Port Talbot, 

9 tons; and Neath and Llanelly, nil; making an 
aggregate of 11,714 tons. The exports of patent fuel 
for the two months were :—Cardiff, 32,149 tons; New- 
port, 8490 tons; Swansea, 53,967 tons; Port Talbot, 
5775 tons; and Neath and Llanelly, nil; making an 
aggregate of 100,381 tons, 


Electrical Work in Dockyards. —'The supervision of 
electrical work in the Royal Dockyards is to be trans- 
ferred from the constructive staff to a separate depart- 
ment under a civilian electrical engineer. The com- 
mencing salary at Pembroke is to be 400/, per annum, to 
be increased later on to 450/. per annum, and still later 
on to 500/. per annum, 








MISCELLANEA. 
Tue library of the Royal Institution will be illuminated 
this evening by about 40 ft. of linolite on the occasion of 
Professor Schuster’s lecture on “‘ The Paths of Volition.” 


We are asked to state that after the 20th inst., the 
library and offices of the Institution of Electrical Engi- 
neers will be at 92, Victoria-street, and that, in conse- 
—_ of the removal, the library will be closed until 
turday, April 4. 


The Institution of Engineers of the River Plate, of 
Calle 475 B. Mitre, Buenos Ayres, ask us to state that 
they will be glad to receive from manufacturers copies of 
their catalogues, which will be filed in their library, and 
carefully indexed. 


The Cable-Makers’ Association, of 2, Queen Anne’s- 
gate, S.W., have issued a set of tables giving standard 
dimensions of dielectric, lead, &c., for cables, which have 
been agreed to by the different important firms constitut- 
ing the association. The standards published refer to 
high-tension as well as low-tension cables, and to the con- 
centric and three-core types as well as to the single-con- 
ductor type. The association expresses the hope that these 
standards will be adopted by engineers in drawing up 
their specifications. 


Messrs. Day, Summers, and Co., Limited, of the 
Northam Iron Works, Southampton, ask us to state that 
the accounts of the recent fire at their works, which have 
pa in the daily papers, have greatly exaggerated 
the actual damage done. The fire, which broke out on 
the 10th inst., nearly destroyed a part of the old boiler 
shop, whilst the new boiler-shop adjoining was scarcely 
touched, and the machinery in both suffered but little 
injury. Asa consequence the firm are carrying on their 
business in all departments without « check. 


A new type of protractor permitting an angle to be 
plotted direct from the value of its sine, cosine, or other 
trigonometrical function, has recently been devised by 
Mr. F. Seaton-Snowden, and is being put on the market 
by Mr. J. D. Potter, of 145, Minories. The protractor in 
question is made in cardboard, brass, or transparent cellu- 
loid. It consists of a disc 8 in. in diameter divided into 
even degrees. Against each degree in one quadrant is 
printed the sine or cosine value of the degree, whilst in 
the other quadrants the figures printed are tangents and 
cotangents, secants and cosecants, and versines and co- 
versines. The protractor is thus a table of trigonometric 
functions, as well as an ordinary protractor. At the 
centre it is cut out so as to provide 45 deg., and 60 deg. 
set a gg and a millimetre and inch scale is also 
available. 


The Langdon-Davies Motor Company, Limited, of 
101, Southwark-street, S.E., are now introducing a new 
form of speed-changing ny for motor cars. With this 
gear there are two parallel shafts carrying the change- 
wheels. One of these shafts is driven direct from the 
engine by a bevel reversing gear of the usual type, and 
the a wheels on it are a permanently to their 
shaft. The change wheels on the second shaft, however, 
run loose ; but any one of them can at will be keyed to 
the shaft by means of a spring key, which can be 
moved along a deep slot cut in the shaft so as to be in 
gear with any one of the change wheels desired. Once 
the key is in place under any wheel, it is locked there by 
a sliding-wedge. The operation of changing gears can be 
made with the car at rest as well as when running. If 
the change is made with the car at rest, the keyway in the 
spur-wheel may not be at that moment in line with the 

ot in the shaft, and the spring key therefore will not be 
able to enter its keyway. The instant the gears turn 
round, however, so as to bring the keyway in line, the 
key springs into place and is locked there Wy, the locking- 
bar. The general principle of the gear will be easily un- 
derstood from what has gone before, but the gear as 
actually constructed embodies a number of special fea- 





tures intended to provide against any possible difficulties 
in operation, ' 
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THE EDUCATION OF NAVAL 
OFFICERS. 

In our last issue we dealt with some of the fea- 
tures of the Naval Estimates for the coming finan- 
cial year, and gave a table setting forth the 
amounts of the different votes. On Monday 
last the Estimates were brought before the House 
of Commons in the usual manner, by the Financial 
Secretary of the Admiralty moving that the House 
should go into committee of supply, and the discus- 
sion thus initiated was continued on the following 
day. 

The event that had been anticipated with greatest 
interest was the promised attack on the new per- 
sonnel scheme, which will so profoundly affect the 
status of future naval officers. Where so many 


ggg | interests are involved, any change must necessarily 


produce some dissatisfaction, and it was thought 
that the Admiralty representative in the House 


394 | would have to be prepared for a vigorous onslaught, 
96 | which would, however, include some useful criticism. | 
The event proved extremely disappointing. In the | 


first place, the opponents of the scheme were un- 
fortunate in their selection of a champion. Mr. 
Gibson Bowles was amusing—at least he made the 
House laugh—an easy thing to do during a debate on 





Navy Estimates—but his- low-comedy attitude did 
not succeed in gaining for him a serious following. 
Perhaps an example of his style is the best answer 
to his attack on the Admiralty memorandum :— 


This memorandum is a momentous document, full of 
tropes and figures—‘“‘solidarity,” ‘‘ homogeneity,” and 
other Greek words, ‘‘decrees of Fate,” and similar 
lofty expressions. Here and there an asthmatic perora- 


| tion is introduced, and the whole is jumbled up with a 


kind of lady’s-maid’s English, which is naturally fitted to 
fascinate the gentlemen who write leading articles at 
half-an-hour’s notice, and especially those afflicting dons 
who pen solemn twaddle for the Times. 


Being a weekly journal, our withers are un- 
wrung by the ‘‘ half-an-hour’s notice ” sarcasm ; so, 
without suspicion of a tw quoque, we may say he 
would be indeed an afflicting don whose article 
contained as much twaddle as Mr. Bowles’s speech. 
We desire to do the honourable gentleman all jus- 
tice, and would gladly welcome honest criticism of 
the Admiralty scheme, which, as we have before 
said, is not perfect ; but we fail to discover one 
original suggestion in his remarks, the whole of 
which were not so amusing as the specimen above 
given. He tells us that the system—that is, of 
course, the existing system—‘‘ has produced the 
most admirable naval officers known to history,” 
and advances this as a reason for never changing it. 
The same argument has been used to the same end 
by more weighty authorities. The answer is 
patent. Since history was last made by naval 
officers, the conditions of sea fighting have changed 
as absolutely as they did between the Armada and 
Trafalgar ; indeed, that is but a feeble simile, 
one might almost say from Hubert de Burgh to 
Nelson. We are told that the British naval officer 
is the finest in the world. It is heresy to question 
it ; and so far as readiness to sacrifice his life at 
the call of duty, in clean thinking, honourable con- 
duct, and many other admirable qualities that go to 
make up the highest type of manhood, no one who 
knows fom would donbt the fact. But that is not 
the whole question, there is even something beyond 
needed to constitute the highest type of naval officer, 
and this, we think, the new Admiralty scheme 
is well calculated to supply. Mr. Arnold Forster, 
in his opening speech, quoted ‘‘ a distinguished naval 
officer ’—we think we may say a most distinguished 
naval officer, for the expressions are not difficult to 
trace to their souree—who has put the matter so 
well that we cannot do better than quote his words, 
even though they read almost like a paraphrase of 
of what has more than once been said in the columns 
of this journal when we have dealt with the present 
question. 


Everything in the modern fleet is done by machinery, 
be it steam, hydraulic, comp’ air, electricity, to 
which will probably be added in the near future explosive 
oil and liquid air. Not only are the ships propelled solely 
by machinery, but they are steered by machinery. Their 
principal arms—gun and torpedo—are worked by machi- 
nery. They are lit by machinery; the water used b 
those on board for drinking, cooking, and washing is 
produced by machinery; messages which were formerly 
transmitted by voice-pipe now go by telephone. The 
orders which the admiral wishes to give to the fleet could 
formerly only be made by flags in the day and lamps at 
night ; they arenow made by electricity—that is, wireless 
telegraphy and electric flashing-lamps. Orders which 
were formerly written out by hand are now ——- by 
the typewriter or by the printing machine. Formerly the 
admiral visited another ship in his pulling barge; now 
he in a steamboat. e anchor, formerly hove up 
by hand, is now worked by an engine. The live bullocks 
which were formerly taken to sea are now replaced by 
frozen carcases, maintained in that condition by machi- 
nery. Ifa fire breaks out in the ag 2 the steam pumps 
drown it; if the ship springs a leak, steam pumps 
keep down the water. The very air that those on board 
between decks breathe is provided by a fan driven by 
machinery. 

Does not that indicate that something more is 
needed from the naval officer than in the days of 
Nelson ? 

What the question before the House had to do with 
the comparative preponderance of Liberal Unionists 
over Conservatives in offices unconnected with the 
Navy, ‘‘the triumphs of Venezuela,” the First 
Lord of the Admiralty being ‘‘ the son-in-law of a 
prophet and the brother-in-law of a prophet,” 
and other matters of a like discursive nature, 
which formed so large a part of Mr. Bowles’s 
speech, we fail to see; and it is no wonder that 
the amendment condemning the scheme Mr. Bowles 
moved was rejected by a majority of 143 ; indeed, 
that he had the support of even 57 members must 
have been due to other causes than the cogency 
of his arguments. 

Sir John Gorst, who seconded the amendment, 
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made some remarks worthy of attention, but they 
were often in favour of the policy he would have 
condemned. ‘‘ All competitive examinations are 
bad,” he said, ‘‘and especially bad for very young 
children.” On this matter Sir John Gorst is an 
authority. But the boys of twelve to thirteen who 
are to be nominated as naval officers in the future 
will not be subjected toa competitive examination. 
There will be a qualifying examination, which is a 
very different thing, for it would manifestly be un- 
desirable to take in young gentlemen as they might 
come from the nursery governess. It has been 
said that as applications are likely to far exceed 
vacancies, there must, in fact, be competition in 
examination ; but Mr. Arnold Forster said that it 
is not the intention of the Admiralty to nominate 
candidates in excess of the number required. 

The question here brought forward is one of ex- 
treme delicacy and of no less importance. We agree 
with Sir John Gorst that competitive examinations 
are bad. Nearly all services of the State have 
suffered from excessive competitive examination, a 
craze which set in so strongly a generation or so ago. 
The alternative, nomination, is certainly not with- 
out its dangers; but they are dangers which have 
been so minimised that we can afford to risk them 
in prospect of manifest advantages. Even in the 
_ days, when there was no ‘‘ searchlight of the 
?ress ” to expose the abuse of nepotism or corrup- 
tion, the country was not ill served by the officers 
who, as Mr. Bowles reminds us, made our naval 
history. Injustice to individuals was certainly 
done. ‘‘Salt-horse” lieutenants were left long on the 
list, whilst those with interest and less ability were 
promoted over their heads. Happily, we live in 
another era, when it is often almost a bar to pro- 
gress to be the son of a distributor of patronage. 
The most enlightened and progressive First Lord 
of the Admiralty the country has seen in recent 
times went near having the chance of his position 
extinguished by being, as Mr. Bowles delicately 
put it, ‘* the son-in-law of a prophet.” 

‘** Of two evils choose the least,” and competitive 
examination in book-learning is so ineflicient an 
instrument of selection for the position of naval 
officers, that to adopt it as a means of selection of 
candidates would be, in our opinion, a calamity for 
the Navy. It is very well to speak of ‘‘ widening 
the field of selection,” of ‘‘the democratic spirit 
of the age,” and to utter other latter-day catch- 
phrases, but the Navy is not amenable to 
such cut-and-dried sentiments. The Service is 
peculiar ; it stands alone. It is not closely com- 
parable even to the Army. Throughout their 
career afloat sailors are necessarily thrown into 
intimate companionship. They live together in the 
closest community. They have one drawing-room, 
dining-room, library, and smoking-room ; one little 
space for exercise, work, or amusement. For 
months they can seldom get more than three or 
four hundred feet apart. For these reasons, even 
if there were not others, seamen are, as far as 
possible, trained from boyhood ; the contact is so 
close there must be the least chance of contagion 
through undesirable elements. In the case of 
officers the duty of the country to those who serve 
its interests is equally stringent. So long as we 
ask men born and educated in a certain position of 
life to serve afloat, they have a right to demand 
that all reasonable precautions should be taken 
that they associate with their peers. There is no 
snobbishness about this ; in every condition of life 
men prefer the companionship of those of similar 
ways of thought, of like manner and sentiment. 
These are things that competitive examination will 
never find out, and which selection by nomination 
very rightly takes into consideration. 

It is not wholly from a sense of duty towards 
those who serve afloat that the country should 
consider these things. The main strength of the 
British Navy does not exist in chips and guns, but 
in those who man them, and their prime virtue is 
enthusiasm for the Service. Let anyone consider 
the history of some distinguished piece of naval 
service, either in peace or war—the guns of the 
Terrible in South Africa, or the escape of the 
Calliope—and it will be seen that comradeship was 
the mainspring of success. Those are two modern 
instances, but it has always been so. Glory, of which 
Nelson so constantly wrote, may have prompted 
him to many daring actions ; but it was ‘‘the band 
of brothers” which he said he commanded that 
made success possible. That is the spirit of the 


English Navy. It is the strongest weapon of defence 
the country possesses, and is of too fine a temper 





not to be injured by the crude test of competitive 
examination. 

A fear has been expressed that the Admiralty 
may be too inclined to confine nominations to the 
sons of old naval officers. That we think is not a 
subject for fear, but for congratulation, for in no 
class is enthusiasm for the Service more likely to be 
a governing principle than ip those with whom it is 
a family tradition. That is a double tie. The 
lesson learnt in early youth is the most enduring, 
and for that reason it seems wise also to enter naval 
cadets at the younger period of their lives now pro- 
posed. It was a feature much criticised during the 
debate, the opinions being expressed by some that 
it would be better to defer entry until the 
age of 17 or 18, and draw from the public 
schools. The young men who come from our public 
schools are admirable examples of their class— 
manly, courteous, and in all respects honourable ; 
the nation has every reason to be proud of them 
and the manner they represent the country in all 
parts of the world. The Britannia—and this will 
include the Osborne establishment—has, however, 
all the attributes of the public school, and something 
besides ; for the instruction there will be directed- 
to the one end of making naval officers. At the 
public schools pupils learn very much that is admir- 
able, and also a good deal that is useless—at any 
rate, for naval officers. Besides this, we want to 
make the Navy the young officer’s first love. There 
need be no divided affection for Eton, Harrow, or 
Winchester. That is a matter of sentiment; but 
sentiment is the strength of the Navy. 

The appointment of Professor Ewing to be 
Director of Naval Education, announced by the 
Secretary of the Navy during the debate, is a step 
that will be hailed with general satisfaction. The 
way in which he rescued the department over which 
he presided at Cambridge University from a position 
by no means enviable, and made it a pronounced 
success, is proof of his ability as an administrator, 
and his scientific attainments are beyond question. 
It is a good augury for the future that the Admiralty 
have gone outside a narrow circle to get the best 
possible man for the position, and have given it to 
an educationist in the best sense of the expression. 
At the same time, it is to be hoped that those 
already in the Admiralty service in this branch 
may not be overlooked ; but this position is not 
one that could be sacrificed to claims not based on 
ability. 

Since the above was written, Lord Selborne has 
made a speech at the dinner of the Institution of 
Civil Engineers, to which we refer briefly in another 
page. We have dealt in this article only with the 
Initial part of the new scheme, but the subject is 
so wide that we shall have occasion to speak upon 
it again at a future date. 








HERTZIAN WAVE TELEGRAPHY. 

Last Monday evening Professor J. A. Fleming, 
D.Sce., F.R.S., gave the third of his series of four 
Cantor lectures at the Society of Arts, on ‘‘ Hertzian 
Wave Telegraphy in Theory and Practice.” The 
lecturer commenced by explaining that in his pre- 
vious lecture he had confined himself to trans- 
mitting arrangements and transmitters; in the 
present lecture the subject would be receiving 
arrangements and receivers. He threw on the 
screen the diagram which is shown in Fig. 35, 
page 322 ante, and which illustrates Marconi’s 
tuned aerial. The purpose of this, which is 
much like Fig. 2, page 387, was to make clear the 
operation of the signalling device, in which an 
induction coil, operating through a spark-gap and 
a condenser, sends an oscillating current through 
the primary of a transformer, the secondary of 
which is connected at one end to the aerial, 


and at the other end to the earth. Up to a 
distance of 150 miles, working with a coil 
capable of giving a 10-in. spark, such an 


arrangement works most satisfactorily. How- 
ever, it was necessary in such case that the two 
circuits—the one connected with the coil and the 
other to the circuit of the aerial—should be tuned 
together, so that each would have the same elec- 
tric time period. To communicate telegraphically, 
it was necessary to have two signals—the dot and 
the dash of the Morse code. These were usually 
sent by means of a hand-key, and the rate at which 
this key could be operated was one of the deter- 
mining factors of the speed of transmission. Evi- 
dently it was ay mY e to receive the signals at 
a quicker rate than they were sent out; it had, 


therefore, been a matter of invention to produce a 
key with a very small amount of motion, so that 
the sending might be as rapid as possible. The 
lecturer had such a key on the table for exhibition. 

Turning to the question of receivers, Dr. Fleming 
called attention to the model of electric wayes 
which he had shown in his first lecture, and which 
is illustrated in Figs. 17 to 19, page 321 ante. He 
explained that the aerial threw off successive loops 
of electric strain, with horizontal rings of magnetic 
force, and that these rings continually spread, like 
the ripples in a pond into which a pebble had been 
thrown. The receiving aerial at the distant station 
was cut by the magnetic lines thrown off from the 
transmitting aerial, and it also absorbed the waves 
of electro-static force. In one sense the receiving 
aerial was like a wire in the armature of a dynamo. 
As the waves of magnetic force struck it and passed 
it, it cut them, and electromotive force was gene- 
rated in it. Of course, in the dynamo the armature 
was moving and the field was stationary, whereas 
in this case the wire was stationary and the mag- 
netic field was moving. The function of the rings 
of magnetic force which were thrown out from the 
transmitting aerial was to generate electromotive 
force in the receiving aerial, and for this purpose the 
receiver must have very considerable length. 
The electromotive force was the product of the 
length of the wire multiplied by the magnetic 
field, and nothing could make up for want of 
length in the aerial. There had been attempts 
in this direction, and Braun had suggested that a 
wire might be wound round and round a sheet-of 
metal, as shown in Fig. 1 on the opposite page; but 
this arrangement would not work, because while 
electromotive force was generated in each turn of the 
wire, a second electromotive force was also gene- 
rated in the metal of the sheet around which it 
was coiled, and this latter electromotive force was 
antagonistic to the first, and nullified its effect. 

Now, he had explained in previous lectures that 
the greatest electric pressure occurred at the top of 
the aerial, while at the bottom there was very little 
pressure, but a very considerable current, just as in 
the organ pipe (see Figs. 20 and 21, page 321 ante), 
there was an air pressure at the top of the pipe, 
and much motion of air opposite the mouthpiece. 
Now, in the early Marconi experiments at Bourne- 
mouth and Alum Bay an attempt had been made 
to connect the coherer by a wire to the top of the 
aerial ; but this connecting wire was practically a 
second aerial, and the coherer was in no better 
position than if it had been joined to the base of 
the aerial itself. When multiple aerials were used 
(as in Figs. 22 and 23 on page 321 ante) there 
was this advantage—that the currents in the whole 
of them could be added together at the bottom for 
the purpose of operating the coherer ; but it must 
be remembered that it was the currents, and not 
the potentials, that were aggregated. There had 
been many inventions for the purpose of enabling 
the coherer to be put at the bottom of the aerial, 
and yet to obtain the benefit of the great pressure 
which existed at the top of the aerial. The 
method which had been adopted by Mr. Marconi 
was the use of a transformer (as shown in Fig. 2), 
which was called at Poldhu a ‘‘jigger,” a jigger 
being, as he understood, a device for raising weights, 
and, by analogy, a device for raising pressure. 
The aerial was connected to the coil which formed 
the primary of a transformer, and as the maximum 
of current occurred at the bottom of the aerial, 
that was the position at which it was most advan- 
tageous to place such a coil. The effect of the cur- 
rent in this primary was to produce electromotive 
force in the secondary, which impressed itself upon 
the coherer and produced a current therein, just as 
if that coherer had been placed at the top of the 
aerial, where the greatest difference of potential 
existed. 

Dr. Fleming said that the time had arrived to 
introduce a new word into the art of wireless tele- 
graphy. The whole apparatus by which the mes- 
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was too wide a word to be considered as a defini. | 
tion. The arrangement by which the electric 
impulses in the receiving aerial were utilised | 
was called a ‘“‘coherer”;. but since that word 


burst full blown upon the world; generally it 
grew by a process of evolution, just as the twilight 
appeared before the dawn. It had often been re- 
cognised that there were curious inexplicable 


had been introduced, contrivances for the pur- effects in connection with electric apparatus which 
ose had been devised which did not cohere, our later knowledge had enabled us to attri- 


opinion against all comers, and he allowed himself 
to be persuaded that the result was the effect of in- 
duction, although he was able to produce the effect 
in Portland-place at a distance of several hundreds 
of feet from the spot where the sparks were being 
generated. 

After the discoveries of Hertz, fresh light was 





and therefore the word was too limited in its ap- bute to electric waves. Dr. Fleming thought 
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fresh word, which was ‘‘kumascope,” derived from 
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scope, and many others of 
eyes and our ears might be defined as kumascopes, 
for they detected waves of light 
air. Now there had been many forms of kuma- 
scopic devices, and he was not prepared to attempt | force,” 
to assign to each inventor his proper share of | to explain. 
credit, nor even to treat the matter historically, 
but he would rapidly go over the principal 
devices which had been put forward for the pur- 
pose, as shown in the Table in the previous distances. 


page. 


He had therefore ventured to coin a/that in all probability the jerks exhibited by 
'Galvani’s frogs were rather the result of elec- 


the Greek xvya, a wave ; it was similar to electro- ‘trical waves than of galvanic excitation, for we 
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Then, in 1879, Professor Hughes | ductive under the 
found that the combination of a microphone and | but the matter had 
telephone gave audible sounds every time that 
electric spark was produced, even 
Unfortunately, he was not sufficiently | Association the operation of his coherer, and it was 


It was very seldom that an invention ' confident with regard to his invention to 


which were familiar to telegraphic engineers be- 


thrown upon the subject, and many phenomena 
| Varley, as far back as 1855, 


came explicable. 
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alike kind. Both our|were told that at the time the phenomena took | had shown that granular substances would cohere 
place a friction machine near by was giving |during thunderstorms, and he 
and waves in the sparks. Edison had chronicled some curious ning protectors based on that property. 
observations in regard to what he named ‘‘ etheric | 
which at the time he was not able| which was ordinarily non-conductive, became con- 


had invented light- 
In 1884 Onesti had found that a tube of filings, 


influence of an electric spark ; 
no interest at the time, and the 
an | record of it had been buried in an Italian journal. 

at considerable| In 1892 Branly described before the British 


hold his | noticeable that at that time Professor George 
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Forbes had suggested that the effect might be due 
to electric waves. In the year following it was 
recognised that Hertzian waves were capable of 
producing the effect. 

Turning now to the modern examples of coherers 
or kumascopes, Fig. 3, page 387, shows Marconi’s 
sensitive tube, containing 95 per cent. of nickel 
filings and 5 per cent. of silver filings. These frag- 
ments were contained in a wedge-shaped space be- 
tween two silver cylinders p, p; the purpose of 
making this space wedge-shaped was to vary the 
aggregation of the particles. When the tube was 
turned one way, the particles, which were so few as 
only to cover the head of a pin, filled the narrow end 
of the wedge ; and when the tube was turned the 
other way, they filled the broad end of the wedge. 
To show the action of this tube, Dr. Fleming put it in 
the lantern and connected up to it a galvanometer, 
the light spot of which moved over the screen. The 
tube and galvanometer were connected up with a 
one-cell battery, and it was shown that the spark 
caused by the breaking of an electric circuit which 
had in it an electromotive force of only one volt was 
sufficient to cause the filings in the tube to cohere 
and the spot of light to move over the screen. 
The spark which produced this effect was too small 
to he seen even in the dark. Fig. 4 shows a 
Branly tripod coherer, in which a table with three 
pointed legs standing upon a disc of silver acts as 
a coherer. When an electric spark passes, one or 
more of these legs make electric contact with the 
disc, and the current passes through them. Blondel’s 
adjustable coherer is shown in Fig. 5. This has a 
pocket P, containing filings, which may be shaken 
down between the two cylinders x and 4, in the 
tube f, so as to vary the resistance between the 
two. It has not been found, however, that this 
gives a better effect than Fig. 3. In the sewing- 
needle coherer, devised by Sir Oliver Lodge, two 
needles are in contact with an aluminium plate, and 
when a spark is produced the current will flow 
through them. The fault, however, with all these 
coherers which depend upon the contact of a fine 
point is that the contacts are apt to be blunted 
or burnt if too large a current passes, and thereby 
they lose their sensibility. 

Dr. Fleming then went on to explain that the 
sensibility of a coherer was restored by tapping it, 
the arrangement used by Marconi being shown in 
Fig. 6. The coherer is so sensitive that if it passes 
a current of more than one-tenth of a milliampere, it 
is apt to be deteriorated. In Fig. 6 A is the aerial, 
and contains a coil which operates the secondary 
circuit in which is placed the coherer C, two self- 
inductances R, and R,, a battery D, and a relay 
R.° When a current passes down the aerial A, it 
renders the coherer C active, and then a current 
flows from the battery D through the relay R, and 
this brings into operation the secondary circuit con- 
taining battery B, the Morse instrument M, and the 
tapper T. As long as the current flows through this 
latter circuit, the armature d of the electro-magnet 
M is kept in vibration, and the hammer h taps the 
coherer C, and consequently restores it to an active 
condition. The lecturer had on the table an actual 
example of Marconi’s apparatus, in which there are 
many fine adjustments, in order that the tapping 
might be of the required frequency and strength. 
There were, the lecturer proceeded to explain, many 
other tapping arrangements besides the one shown 
in Fig. 6. According to one plan the coherer was 
fixed to the armature of the magnet. In some co- 
herers the particles themselves were magnetic, and 
an electro-magnet caused the chains of particles 
which were created by the cohesion to be torn 
apart, According to another plan a wire coil was 
wound around the coherer, and was traversed by 
an alternate current, which effected the deco- 
herence. 

For a period all the coherers were of the 
type already set forth, but, later, telephonic co- 
herers came into use, and a3 these were self- 
restoring, they did not need to be tapped; they 
were the descendants of Hughes’s microphone, 
which spontaneously separated. The earliest type 
of these is shown in Fig. 7. It represents the 
Italian Navy receiver. In this two cylinders—one 
of iron and the other of carbon—are connected by a 
globule of mercury, and the circuit from the aerial 
A is completed through this globule, through the 
primary cell B, and the telephone T. When elec- 


tric waves descend from the aerial, they have the 
property of making the mercury globule adhere to 
the iron and to the carbon, and of making good con- 
tact between the two. 


Thus, when the aerial re- 





ceives the impulses, it causes the circuit to be com- 
leted between the iron and the carbon, and the 

ttery B sendsa current through them and through 
the telephone, the latter giving a click which can 
be heard and understood as a signal. Another form 
of receiver had been invented by Neugschwender. 
In this a film of silver was laid upon a glass plate, 
and was cut through by a razor. When such a 
plate was breathed upon, it became conductive 
under the influence of electric waves ; while when 
there were no waves, it was practically a non- 
conductor. Schifer had also devised an example 
of the same kind, in which a silver film was torn 
through bya razor. There had been many theories 
set forth to explain its action, and it appeared as 
if the fragments of silver left from the cut arranged 
themselves under the influence of the electric 
oscillations across the cut, and made a connection 
from one side to the other. 

The first form of magnetic Hertzian wave de- 
tector was due to Rutherford, who, at Cambridge, 
had been able to detect electric waves at the dis- 
tance of several hundreds of feet. The arrange- 
ment is shown in Fig. 8, in which N. S. represents 
a small piece of magnetised iron surrounded by a 
coil ; close to this is a magnetic needle and a small 
permanent magnet. When a spark occurs at a 
distance, the electric waves are received by the 
wire, of which the coil is a portion, and passing 
through the coil, demagnetise the iron within it, 
which is in a very unstable condition. The result 
of the change is shown on the magnetic needle, 
which moves its position. This, however, cannot 
be called a telegraphic signal, because there is only 
one motion, and it does not contain the elements 
of the dot-and-dash, which are necessary for the 
expression of an alphabet. 

ig. 9 showed, the lecturer said, Mr. Marconi’s 
beautiful magnetic receiver, which depended for its 
action on the demagnetisation of iron by electric 
oscillations. In this the iron band I was kept 
constantly moving round the pulleys W, and W,, 
and passing through the coil OO. This coil was 
connected at one end to the aerial A, and at the 
other end to earth. The portion of the band in 
the coil OO was magnetised by the two magnets 
M M, and in consequence of the magnetic 
inertia, a portion of the band outside the coil 
OO, in the direction in which the band was 
travelling, was also magnetised, but was in a 
very unstable condition. Now if electric oscil- 
lations came down from the aerial, and through 
the coil O O, they had the effect of demagnetising 
the band I, and the magnetism in the portion 
which protruded from the coil disappeared, slip- 
ing back into the coil as a rabbit slips back into 
its hole at the approach of danger. The portion 
within the coil was, of course, subject to the in- 
duction of the magnets M, M, but the external 
portion was demagnetised by the oscillations 
from the aerial A. Around the coil OO was a 
second coil C, connected to a telephone T, and 
when the magnetism of the band I was disturbed 
or destroyed by the oscillations, a sound was 
heard in the telephone which was either short or 
long—that is, a dot or dash, according as the oscil- 
lations in the aerial A persisted for a longer or a 
shorter time. It was with an apparatus of this 
kind that messages had been transmitted across the 
Atlantic. 

Dr. Fleming said that there was no apparatus 
for the detection of electric waves which was so 
sensitive as the telephone and the human ear, and 
it was not likely that there would be. He, how- 
ever, had endeavoured to devise an apparatus in 
place of this telephonic one (Fig. 9), which should 
give a visible signal. After trying various forms, 
he had found that a convenient magnetic detector 
for Hertzian waves could be constructed in the 
following manner :— 

On a pasteboard tube are placed six bobbins of 
hard fibre, each of which contains about 6000 turns 
of No, 40 silk-covered copper wire. These bobbins 
are joined in series, Po! form a well-insulated 
secondary coil. In the interior of this tube are 
placed seven or eight small bundles of iron wire, 
each about 6 in. in length. Each little bundle of 
iron is wound over uniformly with a magnetising 
coil formed of No. 36 silk-covered copper wire in one 
layer ; and over this, but separated from it by one 
or two layers of gutta-percha tissue, is wound a 
single layer of No. 26 wire, forming a demagnetis- 
ing coil. The magnetising, or inner, coils are con- 
nected in series with one another, so that when a 
current passes through the whole of them, it mag- 





netises the whole-of the wires in such a manner 
that contiguous ends have the same polarity. The 
outer or demagnetising coils are joined in parallel. 
Associated with this induction coil is a quadruple 
rotating commutator, rotated by an electric motor 
about 500 times a minute. Four little springy 
brass brushes make contact with the circumference 
of the four wheels, and therefore serve to inter- 
rupt or make electric circuits as the disc re- 
volves. The function of the disc No. 1 is to 
make and break the circuit of the magnetis- 
ing coils placed round the iron bundles, and 
thus to magnetise them during a portion of one 
period of rotation of the disc, and leave them 
magnetised during the remaining portion. The 
function of discs 2 and 3 is to short-circuit the 
terminals of the secondary coil of the bobbin during 
the time that the magnetising current is being 
2 by disc No. 1. A sensitive movable coil 
galvanometer is employed in connection with the 
secondary coil, one terminal of the galvanometer 
being permanently connected to one terminal of 
the secondary coil, and the other terminal connected 
through the intermittent contact made by the disc 
No. 4. This disc No. 4 is so set that during the 
time that the secondary coil is short-circuited, 
and whilst the battery current is being applied to 
magnetise the iron wire bundles, the galvanometer 
circuit is interrupted by the contact on disc No. 4. 

The operations which go on during one complete 
revolution of the discs are as follow :—First, the 
magnetising current of a battery of secondary cells 
is applied to magnetise the iron bundles, and during 
the time the terminals of the fine wire secondary 
coil are short-circuited, and the galvanometer is 
disconnected. Shortly after the magnetising cur- 
rent is interrupted, the secondary bobbin is un 
short-circuited, and an instant afterwards the 
galvanometer circuit is completed, and remains com- 
pleted during the remainder of one revolution. 
Hence, during a large part of one revolution the 
iron wire bundles are left magnetised, the mag- 
netising current is stopped, and the galvanometer 
is connected to the secondary coil. If during 
this period an electrical oscillation is passed through 
the demagnetising coils,.an electromotive force is 
induced in the secondary bobbin by the demagneti- 
sation of the iron, and causes a deflection of the 
galvanometer coil. Since the interruptor discs are 
rotating very rapidly, if the electrical oscillation 
continues, these intermittent electromotive im- 
pulses produce the effect of a continuous current 
in the galvanometer circuit, resulting in a steady 
deflection, which is proportional tothe demagnetising 
force being applied to the iron, other things remain- 
ing equal. If the oscillation lasts only a very short 
time, the galvanometer will make a small deflec- 
tion ; but if the oscillation lasts for a longer time, 
then the galvanometer deflection is larger, and 
tends to become steady. 

By means of such an arrangement it is pos- 
sible to verify the law according to which varia- 
tion falls off with distance, and to compare to- 
gether the wave-making power of different radia- 
tors. This detector serves, for instance, to show 
in a very marked manner the great effect of slight 
differencess in the surfaces of the spark-balls. If 
a steady series of sparks from an induction coil 
is passed between the spark - balls of a Hertz 
linear radiator, it will produce a steady deflection 
on a galvanometer connected with the above- 
described receiver placed at a distance. If the 
balls are then polished, the galvanometer de- 
flection immediately increases considerably. If, 
on the other hand, the balls are slightly smeared 
with oil, the galvanometer deflection decreases. If 
the radiator is approached to the receiver, or with- 
drawn from it, corresponding variations in the gal- 
vanometer deflection take place. 

In America, the lecturer said, several forms of 
kumascope had been worked out. That of De 
Forest (Fig. 10) depended upon electrolytic pheno- 
mena in a small cell C, where two screws with re- 
cessed ends, filled up with a paste of peroxide of 
lead, enclosed a space L filled with a mixture of 
glycerine and water and some metallic salts. The 
whole was in circuit with a battery B and a tele- 
phone T, and was connected to an aerial A. The 
effect of the current was to build up electrolytic 
chains of particles across the space L between 
the screws; but when an oscillating current 
came down the aerial A, these chains were 
torn down, with the result that a click was 
heard in the telephone T. Another very deli- 
cate form of kumascope was Fessenden’s thermal 
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receiver, shown in Fig. 11. This depended for its | wire could ever compare i effect with the vertical 


action upona very fine platinum wire ¢. This wire 








one; and, further, he was of opinion that to obtain 


was produced by an old device, of casting a silver |the best result it was necessary that the vertical 


cylinder around a platinum thread, and then draw- 
ing the whole down as fine as possible. After- 
wards the silver was removed by nitric acid and 
left the core of platinum, which was of too small a 
diameter to be seen except by a microscope. This 


wire ¢ was mounted as a bridge, short-circuiting | 


the secondary circuit shown in Fig. 11. In this 
circuit were a condenser C and two cells B, B, set to 
oppose each other, the resulting electromotive force 
being the difference, and not the sum, of the elec- 


tromotive forces in the two cells. This small | electrical connection between the mercury and relatively one to another. 


aerial should be earthed. The two vertical 
wires and the ground, or the sea between them, 
formed part of one circuit, of which the earth was 
|an integral portion, and could not be omitted 
without loss. 

Dr. Fleming concluded his remarks by a de- 


<b is 





NOTES. 

THe St. Louis INTERNATIONAL EXHIBITION. 

Tue Electricity Building, an illustration of which 
we gave in one of our preceding issues,* is now 
rapidly nearing completion, as regards its main 
structure. Owing to its proportions it will afford 
the possibility of bringing together a most effective 
array of exhibits illustrating the development and 
the present applications of electricity. The plan 


scription of Sir Oliver Lodge’s coherer. In this, | for the installation contemplates a division of the 
he said, a rotating steel disc (Fig. 15) was in con- | various galleries in such a manner as will give indi- 
_tact with a convex surface of mercury protruding yiduality to each section, and remove all elements 


|from a vertical tube. Ordinarily there was no 


| of sameness, when different sections are considered 
The west section will 


electromotive force sent a current through the| the steel—the fluid did not wet the solid; but contain the heavier machinery ; in this section the 


platinum wire ¢, the inductance R and _ the 
telephone T. When electric oscillations came down 
the aerial A, they produced a current through the 
condenser C and the platinum wire, and the effect 
of this current was to heat the wire and increase 
its resistance. This increase of resistance reduced 
the current through the telephone T, and produced 
in it a click which might be recognised as a Morse 
signal. Of course, such a kumascope as this re- 
quired no tapping. 

Dr. Fleming then returned to the question of 
connecting the coherer to the aerial in such a way 
as to obtain a large difference of electromotive 
force in it, and showed, in Figs. 12 and 13, how 
Slaby had accomplished this result. In Fig. 12 is 
shown the differences of pressure in the aerial, 
according as it is arranged to give its fundamental 
tone or its first harmonic. Now if a wire be 
stretched horizontally from the base o of such an 
aerial towards a,, there will be a similar arrange- 
ment of pressure in the horizontal arm as in the 
vertical, and consequently at the end of the wire a, 
the conditions are the same as those at a on the 


vertical wire. Further, it is not necessary that the | 


wire 0 a, should be perfectly straight; it may be 
wound up into loose spirals, as shown in Fig. 13, 
and the coherer bd may then be connected to it, 
with exactly the same effect as if it were connected 
to the top of the aerial. In this figure R is the 
relay, B the battery, and C the condenser. 

To avoid the inconvenience of having to erect a 
vertical aerial the lecturer explained that Braun 
had tried the syntonic system shown in Fig. 14, in 
which the transmitting and the receiving wires had 
been stretched horizontally, as shown. The lec- 
turer, however, did not think that the horizontal 


| when electric oscillating waves were passing, they 
|had the property of making a connection be- 
tween the two, so that a circuit was completed 
from the steel disc to the mercury ; when the 
waves ceased, the connection ceased, and so the 
arrangement was self-decohering. Figs. 16 and 
17 showed the general arrangement of the system 
employed by Sir Oliver Lodge. In these figures 
the left-hand diagram shows the sending station, 
and the right-hand diagram the receiving station. 
At the sending station the aerial f is connected 


|number of aisles is comparatively small, and the 
| individual exhibit spaces comparatively large. The 
' central bay of the west gallery, over which a 30-ton 
electric travelling crane will run, is divided into 
| large exhibit sections, entirely filling the area be- | 
tween the tworows of columns which support the 
sky-lighted portion of the roof, and in these the 
| heavier electrical machinery will be put down to 
the right and to the left of an aisleway traversing 
the centre. Spaces in this portion of the building 
| will also be set apart for exhibits showing processes 


to 4 condenser 1. a — Pogersea ~ — _in the manufacture of electrical apparatus and ap- 
pe eae = a - om k tk ‘ pliances. The general scheme is to bring together 
no — Sane hom © spark-ga ay t rir In the west section an impressive display, monu- 
the a e a morseeaer m te hi oe | mental in character, and so to arrange the exhibits as 
rn ag oe peter ee afr end Poem rm mpeg go ng 
1 lee ape, . : n and in the different items easy and effe : 
a of a oe eg ry bis ‘ harem gee ra | eastern section, on the other hand, will be divided 
ie i rere pe Sper code ne eniuae4 oe beset e sare ecm hie — me ee re 
’ | separate exhibits will be much smaller. eo 
the oscillations set up in the aerial by the Hertzian of the electrical display will be to bring the queue 
poewen,” Tisesdanget las sn shaten pukline ier cheer aeraeme eT 
. | tion of the nature and uses of electricity. 
in which the coherer h is inserted for the purpose oy . 
of detecting the overflow with the battery j, | Tse Instirution or Naval ARCHITECTS. 
the telegraphic receiver 1, and a subsidiary con-| he programme of the forthcoming meeting of 
denser 0, The object of the subsidiary condenser 0 | the Institution of Naval Architects has just been 
|is to act as a shunt to the battery and receiver as| issued. ‘The meeting will be held, as usual, in the 
far as sudden electric changes are concerned, an , Socie ts i 5- 
| this affords an easy path iextqventinns from the main | fe aeil t er lind sg prose or 
‘condenser J. In order to provide for efficient tuning | Thursday aih Friday. The programme includes 
|or syntonism between the sending and receiving eleyen papers, and as there are five sittings, only 
| circuits, the length, or self-induction, of each con- _two papers will be taken at each sitting, excepting 
| denser circuit is capable of “re by a sliding | on the Thursday morning, when there will be three. 
| contact, as at pm. The last lecture of this series 
_ will be delivered next Monday. 





* See ENGINEERING, vol. Ixxiv., page 438, 
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Besides the papers there will be the address of the 
President, which will doubtless possess more than 
usual interest at the present time, when naval 
affairs are so much in the public mind, and mo- 
mentous changes are being made in the administra- 
tion of the Fleet. Lord Glasgow, as an old naval 
officer, and one who has seen some fighting in his 
day, can speak with authority on questions of 
personnel, which are second to no other feature in 
the administration of the Navy. The first paper 
on the list is one that is especially welcome. It 
is by an accomplished naval architect on the 
Admiralty Staff, Mr. W. H. Whiting, and deals 
with the effect of modern accessories on the size 
and cost of warships. The way in which weights 
are continually being piled up and displacement 
increased by unconsidered trifles, by no means 
light as air, is an extremely serious matter, and it 
is to be hoped the Admiralty will take some means 
of putting Mr. Whiting’s paper before naval officers. 
The second paper, by Admiral Fitzgerald, on ‘‘ The 
Lines of Fast Cruisers,” may possibly lead to a lively 
discussion. On the second day, Thursday, April 2, 
the proceedings will open with a paper by Professor 
W. E. Dalby, upon ‘‘ The Training of Engineers in 
the United States.” As is well known, the author, 
at the instigation of Mr. Yarrow, spent a con- 
siderable time last autumn in America _investi- 
gating the subject which forms the title of his 
paper. It is a problem which Mr. Yarrow also 
has spent some time in studying on the spot, and 
as he has, we understand, promised to speak on the 
paper, it may be hoped that a good deal of instruction 
will be gained upon a matter which lies at the 
root of national prosperity. Engineering education, 
unlike some other forms of education, is a very 
real problem, the neglect of which will inevitably 
lead to national decadence. It is satisfactory that 
so important a body as the Institution of Naval 
Architects is giving attention to the subject. The 
two other papers down for this sitting are :—‘‘ On 
the Modification of Pitch Due to Twisting of Pro- 
peller Blades,” by Professor Angelo Scribanti ; and 
‘*The Gradual Collapse of Furnace Crowns,” by 
Mr. H. M. Rounthwaite. At the evening meeting 
of Thursday papers will be read on ‘‘The Ljun- 
strom Condenser,” by Mr. W. Cross ; and on ‘‘ The 
Screw for Shallow-Draught Vessels,” by Mr. A. F. 
Yarrow. The latter paper will embody a descrip- 
tion of the ingenious device lately introduced by the 
author’s firm for decreasing the resistance of light- 
draught vessels having screws working in tunnels. 
On the last day of the meeting papers will be read 
on ‘* The Ballasting of Steamers,” by Mr. 8. J. P. 
Thearle ; on ‘‘ Installations for Refrigerated Car- 
goes,” by Mr. R. Balfour; on ‘‘ Fitting - out 
Cranes in American Shipyards,” by Mr. W. A. 
Fairburn ; and on ‘‘ Corrosion in Metal Pipes,” 
by Mr. A. W. Stewart. The gold medals of the 
Institution have been awarded to Captain G. 
Russo, R.I.N., and Professor Dunkerley. The 
annual dinner will take place at the Holborn Res- 
taurant on the evening of the first day of the 
meeting. 


Tue New Borers or H.M.S. ‘‘ Hermes.” 

The second-class cruiser Hermes was originally 
fitted with eighteen Belleville boilers of the econo- 
miser type, having 4-in. tubes, the economiser tubes 
being 2? in. in diameter. An account of her trials 
was given in our issue of June 9, 1899. She has 
recently had her original boilers replaced by twelve 
boilers of the Babcock and Wilcox type, having 
collectively 760 square feet of grate area, and 
26,520 ft. of heating surface. The Belleville 
boilers had less heating surface—24,080 ft.—but 
a somewhat larger grate area—797 ft. The new 
boilers having been supplied by Messrs. Babcock 
and Wilcox, and certain repairs to the machinery 
having been made by Messrs. Harland and Wolff, 
the Hermes was tried off Belfast on March 4 and 6. 
The contract with the Admiralty stipulated that 
7009 indicated horse-power should be maintained 
for six hours, and 10,000 indicated horse-power for 
two hours. The following were the mean results 
obtained in the trials : 


Mean pressure in boilers 240 Ib. 253 Ib. 
Air pressure nil 0.5 in, 
Vacuum zak ; 25 in. ee 
Revolutions per minute 165.1 181.6 
Indicated horse-power . gan 10,451 
Coal consumption per indi- 

cated horse-power per hour 1.541b. 1.53 Ib. 


The Hermes on her former full-power trial, made 
on June 6, 1899, developed 10,264 indicated horse- 





power, the coal consumption being 1.58 lb. per in- 
dicated horse-power per hour. The mean boiler 
pressure was 240 lb. The weight of the Babcock 
and Wilcox boilers complete, including furnace 
fittings, all mountings, and brickwork, is given as 
278 tons, whilst the weight of hot water in the 
boilers is 38 tons, the combined weight therefore 
being 316 tons. The total corresponding weight 
for the eighteen Belleville boilers was 315 tons. 
It will be of interest in connection with the trial 
of the Hermes, and the further introduction of the 
Babcock and Wilcox boiler in the Navy, if we give 
a few details which we have received of what is 
being done in the Navy of the country from whence 
this type of boiler came. In the early part of 1895 
a Commission of the United States Naval Engi- 
neers carried out a series of trials with this descrip- 
tion of water-tube boiler, and, as a result, it was 
determined to place it in two gunboats. One of 
these, the Marietta, accompanied the Oregon on 
her memorable trip round South America during 
the Spanish-American War. Several vessels in the 
American Navy have had their shell boilers replaced 
by those of the Babcock and Wilcox type. Among 
these is the cruiser Chicago, which vessel, however, 
had only six of her ten boilers of the water-tube 
type. After steaming 35,000 miles she had her 
boilers examined, and they were reported to be in 
good condition. The protected cruiser Atalanta 
was fitted with two return-tube boilers and four 
Babcock and Wilcox boilers. This ship and the 
Chicago are the only vessels in the United States 
Navy in which the ‘‘combined” system, now 
adopted in the Royal Navy, has been used in con- 
nection with Babcock and Wilcox boilers. The 
Alert is another American cruiser in which this 
type of water-tube boiler has replaced the shell 
boiler, two of the former being fitted in place of 
five of the latter, with a gain of 23 tons in 
bunker capacity and additional power developed. 
On a trial made by a commission of United States 
naval officers it was found that 10.66 lb. of water 
were evaporated per pound of coal from and 
at 212 deg. Fahr., the rate of combustion being 
at the rate of 28.82 Ib. of coal per square foot of 
grate per hour, and the rate of evaporation 6.94 lb. 
per foot of heating surface per hour. At the 
present time, in the United States Navy, Bab- 
cock and Wilcox boilers are being fitted into four 
armoured cruisers, three battleships, and three 
protected cruisers. The engines of these ten 
vessels are designed to collectively develop 212,000 
indicated horse-power. Altogether 32 vessels of 
the United States Navy have had, or are having, 
this water-tube boiler fitted into them. The 
power ranges from 1300 to 23,000 indicated horse- 
power, the latter figure referring to six armoured 
cruisers of 13,400 tons each. The collective total 
horse-power of the 32 ships amounts to 354,460 
indicated. 








PERMANENT INTERNATIONAL ASSOCIA- 
TION OF NAVIGATION CONGRESSES. 
To THE Eprror OF ENGINEERING. 

Srtr,—It may interest some of your readers to be in- 
formed that the above Association, the establishment of 
which was approved at the Paris Navigation Congress 
of 1900, was definitely inaugurated at a meeting of the 
Commission (appointed at Paris to arrange the prelimi- 
naries) held at Diisseldorf during the sitting of the Navi- 
gation Congress there last year, when the regulations of 
the Association were settled. The executive committee 
of the Association, which has its office at Brussels, has 
now had the regulations of the Association printed in 
French, English, and German, and has issued a letter 
announcing the definite formation of the Association, and 
inviting societies, public bodies, and individuals interested 
in navigation and maritime works to enrol themselves as 
permanent members of the Association, the annual sub- 
scription being fixed at 10 francs, or 8s., which will entitle 
members to all the benefits of the Association, including all 
publications issued by the Association in French, English, 
or German, and participation in all the meetings of Navi- 
gation Congresses arranged to be held at intervals of about 
three years in different countries. The executive com- 
mittee also, through the intervention of the Belgian 
Ministry of Foreign Affairs, has obtained for the Associa- 
tion the promise of participation, and an annual subsidy 
from nineteen governments, the total subvention already 
secured from this source exceeding 2000/. a year. 

I enclose copies of the documents recently received 
from the executive committee in Brussels, comprising the 
letter of invitation to join the Association, the form of 
enrolment for permanent membership, the regulations of 
the Association in the three languages of the Association, 
with lists appended of the members of the International 
Commission and Council of Navigation Congresses, and 
the list of governments which have granted their support 
to the Association, and the annual subsidies already pro- 
mised. Copies of these documents can be obtained 
from Mons. A. Pufourny, Association des Congrés de 








Navigation, Sécrétariat Général, 38, Rue de Louvain, 
Bruxelles. 
Yours faithfully, 
L. F. Vernon Harcourt. 
6, Queen Anne’s Gate, Westminster, S.W., March 18. 








RAIL CHATR FOR TUBE RAILWAYS. 
To THE EpiTor oF ENGINEERING. 

Srr,—In order to minimise the effect of the small and 
rapid vibrations caused by the irregularities in the surfaces 
of the rails and wheels, it is suggested that a spring chair, 
such as that shown in the accompanying sketch, should 
be adopted. 

It would appear that the ordinary wooden sleeper, 
when laid in direct contact with the rail and the lining of 
the tunnel, does not entirely absorb these vibrations; and, 
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besides being liable to decay and the risks of fire, it takes 
up a considerable amount of headroom. 

The best arrangement of the spring and its support 
might be determined by experiment under working con- 
ditions, and an xpicleantbal oond might be laid down on 
some of the tubes under construction or already at work. 

Yours faithfully, 
C.E. 

[We publish our correspondent’s letter, but we may 
point out that if the springs in the device illustrated 
yield under the load, the chair and rail will ‘‘ chatter” 
under the passing traffic; while if the springs are stiff 
enough to keep the parts in contact, there is no elasticity 
in the arrangement.—Ep. E.] 








CANADIAN PATENTS. 
To THE Eprtor OF ENGINEERING. 
Srr,—I beg to call the attention of those of your 
readers who may be interested in Canadian patents to 
a recent decision of the Supreme Court of Canada, which 
is of great importance. According to Canadian law, a 
patent must be worked within two years of the date of 
grant. It has been customary, where circumstances 
necessitated such a course, for patentees to apply for one 
or more extensions of the working period. ‘The Supreme 
Court of Canada, in Power v. Griffin, has held that a 
patentee is entitled to only. one such extension. The 
Commissioner of Patents, following this decision, is now 
refusing all applications or petitions for second extensions, 
and has decided that in future a further period of two 
years shall be granted, thus affording the patentee a 
maximum time of four years within which to work the 
invention. 
T am, Sir, yours faithfully, 
C. F. Ennis, Registered Patent Agent. 
Imperial Chambers, 47, Chancery-lane, London, W.C., 
March 18, 1903. 








_ CANADA AND THE West Inp1Es.—The interesting fact 
is reported that the Government of Jamaica has decided 
to give an annual subsidy of 12,500/. to assist in the esta- 
blishment of a new fast direct steamship service between 
that island and Canada. The Americans have long had 
an eye upon Jamaica, and there are some indications of a 
tendency in favour of a repetition in Jamaica of what has 
happened in Cuba. Jamaica has, however, been recover- 
ing something of its old prosperity, since it has devoted 
more attention to fruit-growing and the encouragement of 
a larger movement of tourists. The voting of the subsidy 
just mentioned is an indication of.a revival of British feel- 
ing in the West Indies, which seeks to cultivate closer 
relations with other great British dominions. 





AMERICAN SUBMARINE TELEGRAPHY.—The Commercial 
Cable Company originated in the desire of Mr. Gordon 
Bennett, of the New York Herald, to obtain independent 
and special telegraphic communication with Europe ; but 
the ultimate algo peed of the company hasbecome much 
more extensive and important. In 1902 the concern 
earned a gross revenue of 10,208,292 dols., as compared 
with 9,629,794 dols. in 1901, the net revenue being 
2,383,588 dols. and 2,259,897 dols. respectively. The 
management does not appear to be at all alarmed at the 
development of Mr. Marconi’s wireless telegraphy, and 
the company has even decided to increase its autho- 
rised capital from 15,000,000 dols. to 25,000,000 dols. This 
increase of capital has been rendered necessary by the 
normal growth of the company’s business, entirely apart 
from any advantages which the undertaking may derive 
from arrangements which it has made for taking over the 
service of certain lines in connection with the Penn- 
sylvania Railroad system. The president of the company, 
at the recent annual meeting, expressed his emphatic 
opinion that unless radical improvements were made in 
its development, wireless telegraphy would never meet 
the demands of trade and commerce; or engage in suc- 
cessful competition with submarine cables, 
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ROYAL METEOROLOGICAL: SOCIETY. 


THE monthly meeting of this Society was held on Wed- 
nesday, the 18th instant, at the Institution of Civil Engi- 
neers, Great George-street, Westminster, Captain 
Wilson-Barker, F.R.S.E., President, in the chair. 

Mr. C. V. Boys, F.R.S., gave a lecture on the ‘‘ 7'rans- 
mission of Sound through the Atmosphere.” He began by 
contrasting the apparent behaviour of waves of water, 
sound waves, and light waves with respect to physical 
law, and showed that these were merely an effect of the 
relative scale of the wave-length and the means of obser- 
vation. He pointed out the perfection of the behaviour 
of ripples and very small water waves. There is a diffi- 
culty of making experiments with sound with apparatus 
smaller than houses or hills, unless sound waves so short 
as to be inaudible are employed. Mr. Boys showed the 
obedience of sound to the ordinary optical laws. Sound 
waves may, under special circumstances, ome visible. 
By means of lantern slides the lecturer showed that the 
air waves in bullet photographs are visible, and animato- 
graph representations were given of Mr. Ryves’s observa- 
tion of the shadow of the sound of a great explosion, and 
also of Professor Wurd’s photograph of the reflection of 
sound waves. Reference was made to Dr. Rapps’s inter- 
ference observations of sound waves produced i instru- 
ments and by the voice. The lecturer explained that 
light has, in a minor degree, the same kind of imperfec- 
tion so noticeable with sound. He concluded by referring 
to mirage and looming in optics, and stated that the cor- 
—- peewee pga in acoustics gave rise to abnormal 
audibility of sound. 

ag lecture was illustrated by experiments and lantern 
slides. 








Sipe-Rues wita Loc Loc Scates.—We have re- 
ceived from Messrs. John Davis and Son, Limited, of the 
All Saints Works, Derby, specimens of two new slide-rules 
now being introduced by them, which are well worth the 
attention of those having much to do in the way of com- 
putation. One of the rules is 10 in. long, and the other 
20 in., and each is fitted with a glass cursor. The special 
feature of each rule is that in addition to the ordinar 
slide a second slide is provided with log log scales whic 
enable one to calculate straight away the values of such 
expressions as 2.3141 , 5.625, and so on. Hyberbolic 
logarithms can also be read off instantly ; whilst replacing 
the special slide by the ordinary one, the rule can 
used in the usual way for multiplications and divisions. 
Professor Perry, it will be remembered, recently described 
a slide-rule which he had himself designed for readily 
calculating p in such equations as pv’ = C. In this case 
the log log scale replaced the usual lower scale of the rule, 
which he claimed wasone seldom used. Our own practice, 
on the other hand, has been to use this lower scale almost 
exclusively, the more open divisions enabling products 
and dividends to be read off more accurately than they can 
be from the upper scales. By having a separate slide 
engraved with the log log scales, Messrs. Davis retain the 
pe lower scale of the rule, which to those accus- 
tomed to work in the same way as ourselves is a distinct 
advantage. The graduations are on celluloid, and owing 
to the special method of making the wooden base, binding, 
which in our experience causes much trouble with slide- 
rules of foreign manufacture, is entirely avoided. t 
slides’ fit perfectly and move so smoothly that it is a 
pleasure to use them. : 





AmeErIcAN Metuops.—At a meeting of the Yorkshire 
College Engineering Society, on Monday evening, Mr. 
R. J. Sloan, an old student, related his experiences in 
the United States, where he bad stayed twelve months 
in order to obtain an insight into the methods in use in 
American engineering works. According to the lecturer, 
the best equipped machine-tool shops are found in the 
New England States. Most of the new shops used elec- 
tricity at the time of his visit, but some had what he 
called a barbarous custom of employing naked arc lights, 
which greatly dazzled the eye. Comparing the shops of 
this country with those of America, he asserted that the 
worst shop he ever saw was in the States. Speaking on 
the question of masters and men, he said that an 
American master might start at seven in the morning, 
but. he. levelled up the day by taking it pretty easy in 
the afternoon, The American manager, or superinten- 
dent, as they called him, ongneed all the men em- 
ployed and sent them to the foreman, who could dis- 
charge a man at his discretion. It was not considered 
necessary to have been brought up as an engineer to 
become a manager. One shop he came across was 
managed by a man who had been a barber in Leeds. 
Foremen were more numerous in American shops than 
here—one to about every fifteen men—and they drove the 
men a trifle harder. The American workmen boas 
much of their independence, and looked upon British 
workmen as something on a level with Russian serfs ; but 
Mr. Sloan saw few evidences of independence among 
American workers. Their average hours were about 59 per 
week. Trades unionism was strongest in the West; in 
Chicago it was very strong. In some of the Eastern 
States it was very weak. One gang he encountered h 
a egy one foreman, and among them were a Dutch- 
man, a Swede, an Irishman, a Frenchman, a German, 
and men of several other nationalities, and consequently 
there was no cohesion among them ; each regarded the 
other as a foreigner. In conclusion, the lecturer com- 
pared American and British tools, and he advised all 
young engineers to pay a similar visit to his own to the 
States. In a discussion which followed, Professor Good- 
man said that half the shops in Leeds had now got 
American tools. 


h | lakes will aggregate 34,000,000 tons. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 12, 1903. 
Each week develops some additional features indica- 


. | tive of the coming demand for which iron and steel 


makers are poorly equipped to meet. All large con- 
sumers are now able to see the wisdom of their course 
in contracting heavily last autumn for forward de- 
livery. With very few known exceptions these large 
consumers are now in the market for greater or lesser 
quantities of material. In addition to this there is 
quite a sprinkling of newcomers who want material 
and whose plans call for earlier deliveries than steel- 
makers are prepared to concede. There is a strong 
upward tendency in prices, and pig iron is feeling the 
effect of it particularly. Quotations to-day are 24 dols. 
to 24.50 dols. for No. 1 ‘‘ X” foundry ; 22.50 dols. for 
No. 2 ‘‘X” foundry; 22 dols. for No. 2 plain; 21 dols. for 
grey forge, representing an advance of 50 cents within 
a week ; and basic, 20.50 dols. ; No. 3 Middlesbrough, 
21.50 dols. in large lots, 18.75 dols. in cargo lots ; 
Scotch iron, 23 dols. in small lots. There isa very heav 
demand for all kinds of old material. Old steel rails 
are taken at 21.50 dols. ; old iron rails at 24.50 dols. ; 
low phosphorus scrap, 27.50 dols. ; heavy steel scrap, 
21 dols. These quotations show the trend of the 
market as to prices. Billets are exceedingly scarce, 
and there are at present several disappointed buyers 
on account of their failure last week to close negotia- 
tions for large quantities. It will probably result in the 
placing of orders for basic Bessemer German steel which 
had been quoted at 28 dols. duty paid. American steel is 
quoted all the way from 33 dols. to 35 dols. , and vigorous 
efforts are being made this week to secure the accept- 
ance of orders at home. The demand for basic pig 
continues very heavy. The finished-iron markets are 
all strong. Bar mills are booking a good deal of work, 
and inquiries are crowding in for all kinds, including 
merchant steel, sheets, skelp, and track supplies. The 
urgency for plate and structural snbbeviend is greater 
than a week ago. Bridge construction may be inter- 
fered with seriously because of a strike which has 
been inaugurated, the effect of which will be felt 
wherever bridge iron is used. Structural material 


be | has not advanced as far as quotations go ; but certain 


transactions during the past few days show that 
urgent buyers are again paying more than card 
rates. The output of plate iron in Western Penn- 
reapers will be soon increased by the alteration of 
the large Sharon mill to roll plates. 

Quotations for plates for prompt shipment from mill 
range from 1? cents to 1.9 cents ; locomotive firebox 
ranges from 2.1 cents to 3 cents ; large sales of billets 
and slabs were made a few days ago at makers’ mills 
at 31 dols. Reports from farther Western centres 
denote active buying in all lines of crude and finished 
material. At Cincinnati holders of pig iron are hold- 
ing to outside prices, and quite a number of large 
buyers have temporarily withdrawn from the market. 
It is estimated that this year’s ore movement from the 
Preparations are 
being made to expeditiously handle this enormous 
volume. The railroad situation, after all the promises 
that have been made, does not show much improve- 
ment. 








BRITISH SUBMARINE BOATS. 

GENERAL satisfaction has been experienced at the 
decision of the Admiralty to lay down ten new sub- 
marine boats, which will bring our total to 19, for this 
action of itself establishes the official view that ex- 
perience in the recent trials of the first boats built 
justifies confidence in their efficiency as fighting 
machines. This confidence is the more important in 
view of France’s active policy in this respect. One 
of their boats last week approached, in broad day- 
light, an incoming Atlantic liner, which was un- 
conscious of the presence of such a craft, and was 
‘*torpedoed.” This accomplishment was more sen- 
sational than convincing; but it has its effect on the 
French political attitude just as the ordering of ten 
more British submarine boats may be similarly opera- 
tive. The British boats, whose success has justified 
this new order, are well represented in an engrav- 
ing we publish on page 389, made from a photograph 
by Messrs. W. U. Kirk and Sons, Cowes, Isle of 
Wight. It shows No. 5 boat, in the course of its 
extensive manwuvres, coming up to the surface under 
the stern of a large warship, and suggests what might 
well happen in war. These submarine boats are 
63 ft. 4 in. long over all, 11 ft. 9 in. beam, with a dis- 
lacement of 120 tons ; but the new ships are to be much 
arger. The earlier boats carry four 18-in. Whitehead 


ad | torpedoes, and are driven on the surface at from 8 to 10 


knots by internal-combustion engines, and under the 
water by electric motors. To enable those on board 


to see everything on the surface, even when the vessel 
is submerged, a specially effective optical instrument 
is used; but these and many other improvements 
introduced in No. 5 boat, and in the others to be 
built, cannot, for patriotic reasons, be here disclosed. | 
It is enough that the Admiralty experts are satisfied 
with these craft. 








Their use may be limited in action ; | 


but since between 25 and 30 may be built for the price 
of one battleship, and as the crew of the former is 
only in the proportion of 1 to 100 in the battleship, it 
would seem as if, with our very varied needs in naval 
warfare, we could make as effective use of a submarine 
fleet as of any battleship or cruiser afloat. 








THE LATE JAMES RODGER THOMSON. 

NEARLY all marine constructors will learn with 
regret of the death, in his fifty-eighth year, of Mr. 
James Rodger Thomson, which took place suddenly 
at his residence, Highbury, London, from pymia, on 
the 12th inst. Mr. Thomson was not only .a persona 
grata with all naval architects, but, by his thirty-five 
pened efforts at the Clydebank Works, did much to 

uild - the shipbuilding industry in this country, 
and to develop the modern type of Atlantic liner. Mr. 
Thomson, who was born in 1845, was the son of George 
Thomson, the founder of the now famous Clydebank 
Works. At the early age of twenty-one years he 


y succeeded, on the death of his father in 1866, to the 


responsible position of head of the concern, having 
been trained as a naval architect in his father’s works, 
situated then at Salterscroft, on the south bank of 
the Clyde, between Glasgow and Govan, on the site 
now occupied by the Cessnock graving docks of the 
Clyde Trust. 
he shipbuilding yard, commenced in 1851, five 
_ after the firm had started marine engineering, 
ad to make way, in 1873, for the extension of the 
Clyde Trust docks, and Mr. Thomson secured a site 
for his new works 7 or 8 miles west of Glasgow, 
still calling them the Clydebank Works, and the name 
is now given to one of the most flourishing burghs in 
Scotland. Great difficulties were experienced in estab- 
lishing the new works, because there were few dwelling- 
houses in the vicinity, and consequently the workmen 
had to be conveyed, without charge, morning and night, 
between the city and the yard by a passenger steamer. 
This necessarily involved very considerable expense, as 
wages had also to be paid for the time occupied in the 
voyage; but Mr. Thomson worked most assiduously for 
the development of his new establishment, encouraging 
the building of dwelling-houses so that there was soon 
erected a large community, of which he was subse- 
quently the first Provost, as well as the first Chairman 
of School Board. He was largely instrumental also in 
the construction of the railway from Glasgow to Clyde- 
bank, and was the first chairman of the owning com- 
any. That the site chosen was an admirable one has 
en proved by the fact that the Clydebank yard is 
now flanked on either side by docks and dockyards for 
a considerable distance up and down the river, while 
the Burgh of Clydebank has grown at a rate unequalled 
in Scotland, se has often been likened to American 
cities in this respect. 

It would be difficult within reasonable space to 
review the progress of the shipbuilding works under 
Mr. Thomson’s management. Almost every type of 
ship has been built, but most interest is associated 
with the long succession of Cunard steamers which 
have emanated from the establishment. This associa- 
tion between the Clydebank firm and the Cunard Com- 
pany commenced as far back as 1852, at the old yard 
at Salterscroft, the first vessel built being a screw 
steamer of 2241 tons. This was but the pioneer of a 
long succession, the earliest fast screw steamer being 
the Russia of 1867; then followed amongst notable 
ships the Bothnia, the Gallia, the Servia, the Aurania, 
and others for the Cunard Company; the National 
Liner America; while the New York and Paris, for the 
International Line, the last of the high-speed liners 
built by the Thomsons, brought the establishment 
renewed fame. Several other ships of less speed were 
constructed for the Atlantic service ; the Kensington 
for the International Line, and the Friesland for the 
Red Star Line, being especially notable. Mr. Thomson 
also did: good work in the building of channel and fast- 
paddle steamers. 

Mr. Thomson was held in high esteem at the Admi- 
ralty, and the work of warship construction was 
commenced at a very early stage of his association 
with the firm. Before he relinquished the’ manage- 
ment he had constructed a long series of ships, totalling 
about 30, of nearly 100,000 tons, and with machinery 
of well over 200,000 collective indicated horse-power. 
For foreign Governments many ships were constructed, 
the most notable probably being the first torpedo-boat 
destroyer, El Destructor, for the Spanish Navy, and 
the early torpedo-boat, the Wiborg, for the Russian 
nee. Some months before the Clyde Shipbuilding 
and Engineering Works were taken over, in 1899, by 
Messrs. John Brown and Co., Limited, of the Atlas 
Works, in Sheffield, Mr. Thomson relinquished his 
long connection with the establishment, and for 
some time he resided in London as the representative 
of a young and progressive concern—the Clyde Ship- 
building and Engineering Company, Limited. 

Mr. Thomson had a striking personality. He 
attained the rank of Colonel in the Dumbartonshire 
Volunteers years ago, and retained his distinguishin 
military air. He was genial in manner and a splendid 
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host, the Clydebank establishment having, during his | presented itself of travelling on the Continent for some | considered by the War Office, nothing came of the 


régime, attained a very high reputation for its hospi- | months, on behalf of several firms, and he availed | idea. 
tality; and for this reason, as well as for the modern | himself of it, adding considerably to his experience, | 


In 1874 Mr. Joy went to the Barrow Shipbuilding 


uipment, it was regarded by the civic authorities of not only of commercial affairs, but also of mechanical | Company with the special appointment of manager 


ec 
ym as an admirable show establishment when | 
distinguished guests visited the city ; and thus the | 
splendid docks, workshops, and other shipbuilding | 
resources have been inspected by many Royal and | 
distinguished guests of the city. Mr. Thomson was 
associated with many of the technical institutions, but | 
took little or no part in their proceedings, although 
often a great factor in the success of meetings, owing 
to his many estimable and genial qualities. 








THE LATE DAVID JOY. 


Fu. of years, and with a long record of good service | 
to mechanical engineering, David Joy passed away at | 
his residence, 118, Broadhurst-gardens, Hampstead, | 
London, early on Saturday morning last, the imme- | 
diate cause of death being congestion of the lungs, | 
following on influenza. Hie had just completed his 
seventy-eighth year, having been born on March 3, 
1825, one of the five sons of Edward Joy, of the Oil | 
Mills, Leeds. He must have had_am innate love of | 
mechanics, for he made his first — when but six 
years old. It was a steam-roller 3 But 
ships and engines followed, and bre 
yet he had completed his coursé of 
training in mechanical drawing at the 
Wesley College, Leeds, he found in- 
spiration from his ‘‘Tredgold,” and 
spent days at the Stephenson gab 
gear. 

Having completed his education, 
he entered his father’s works in June 
of 1841, but there was not enough 
‘steam ” there to satisfy his natural 
bent, and he was therefore appenticed 
in the works of Messrs. Fenton, Mur- 
ray, and Jackson, where he continued 
until the February of 1843, when the 
works were closed. In June of that 
aad he was fortunate in getting into 
Messrs. Shepherd and Todd’s, of the 
famous Railway Foundry, at Leeds, as 
a drawing-oftice ——- where also 
was Mr. Carrett, of steam-pump fame. 
His first job was to prepare the plans 
of a ‘* John Gray” engine for a steam 
pressure of 90 lb., reputed as the first 
to work with steam exceeding 60. |b. 
This engine, too, had the Gray valve- 
geer, with constant lead, and was pro- 
ably the first locomotive which had 
expansion gear. The cylinders were 
13 in. in diameter by 24 in. stroke, 
and the single drivers were 6 ft. in 
diameter, the heating surface being 
600 square feet. There can be no ‘doubt 
that Mr. Todd had a very great influ- 
ence in forming the character of Mr. 
Joy, as of many other apprentices in 
his works, he having all the capabili- 
ties of an engineering instructor. In 
1844 Mr. Joy also came into contact 
with Trevithick. Shortly after Mr. 
E. B. Wilson took over the Railway 
Foundry, Mr. Joy became manager of 
the drawing-oftice, and it was in this ca- 
pacity that he was so intimately asso- 
ciated with the designing of the “Jenny 
Lind” locomotive ; the prototype of a 
design which, as is now well known, 
gained a great vogue. Mr. Joy has told 
the story of the evolution of the design 
in an interesting and characteristic letter, written for 
ENGINEERING, and published on May 22, 1896.* Prior 
to this time there was u wide variety of types, and 
Mr. Joy hit upon a most satisfactory compromise by 
shortening the inside frame and widening the fire-box, 
placing on this frame the inside bearings of the driving- 
wheels and, on an outside separate frame, those for 
the leading and trailing-wheels. The boiler was low 
set, and altogether the type was so thoroughly ap- 
sae that a great demand was made on the Railway 
‘oundry, the production of which increased five-fold— 
from ten to fifty engines per annum—while the pres- 
sures increased to 120 Ib. 

The subject of our memoir continued with Mr. 
Wilson, off and on, until Augast, 1850, when he was 
appointed superintendent of the Nottingham and 
Grantham Railway, the locomotive work of which Mr. 
Wilson had taken over to run by contract at 2s. per 
train-mile. No engines were ready for the work, so 
that considerable ingenuity was necessary to get the 
engines in time, in order to comply with the condi- 
tions. His next appointment, in the spring of 1853, 
was as superintendent of the Oxford, Worcestershire, 
and Wolverhampton Railway, and he continued in this 
post until the line was sold. In 1856 an opportunity 


* See ENGINEERING, vol. lxi., page 687. 


practice in various countries. 

On his return Mr. Joy entered with enthusiasm upon 
that experimental and inventive work which he con- 
tinued more or less up to the time of his death, the 
immediate result, in 1856, being the invention of his 
mechanically - operated blower organ, actuated by 
hydraulic power, which has since been very widely 
applied. At this time also he took up De Bergue’s 

ropeller, which was fitted in a small craft—the 

innow ; and he worked also on a patent piston; but 
little came of either of these two projects. In 1859 he 
accepted the position of manager of De Bergue’s 
bridge-building yard at Manchester; but he never 
relinquished his natural bent for general mechanics, 
and in November, 1860, brought out another of his 
useful inventions-—his special form of steam hammer— 
for the manufacture of which he commenced works two 
a later, in 1862, at Middlesbrough. His aim, as 
e himself expressed it at the time, was to clear 
the hammer 4 its many complications, notably, the 
valve gear, and ‘‘ to work the valve alone by a puff of 
steam admitted from the cylinder by the action of 





THE LATE Davip Joy. 


the piston only.” At the Middlesbrough works he 
also constructed his organ blowers, and had a con- 
tract for several blast-furnaces for the Cleveland 
district. 

In 1856 he joined with Mr. Macfarlane Gray in the 
manufacture of a steam riveter, which was certainly 
the first mechanical riveter manufactured and _practi- 
cally used. In September of the same year he designed 
his special type of compound engine i marine work, 
in which he utilised the. first piston to act as a valve 
for the second cylinder and piston. The small high- 
pressure cylinder was geared in the ratio of 2 to 1 of 
the low-pressure cylinder. The Middlesbrough Works 
were closed in 1871, largely because the ground 
was required for the extension of one of the large 
shipbuilding yards there, but during this and the 
succeeding year Mr. Joy continued in association 
with the leading ironmasters of the district, in order 
to devise a means of disposing of the blast-furnace 
slag, and he organised the first serious effort to 
utilise this as a residual product. A form of blast 
was used for pulverising the slag, and one of the 
results was silicate cotton. About this time, too, 
he devised a revolving gun, so as to give the pro- 
jectile the rotation now universally applied by riflin 
the bore ; and this gun he fitted to a small coal 


at Barrow-in-Furness. Although it was carefully 


| having bought the 


of the water-tube boiler department, the company 

“seta rights of the Howard boiler. 
| A steamer was built for the express purpose of trying 
this boiler. In June, 1876, Mr. Joy added to his 
duties those of secretary to the company, and con- 
tinued in this capacity for some time. All this time 
he was actively engaged in his own inventive work, 
and it was during this period that he worked out 
the details of his radial valve gear, which he patented 
in 1879. It was taken up very readily by Mr. Webb, 
of the London and North-Western Railway, and, 
for marine work, by Messrs. Maudslay. In 1880 
|Mr. Joy read: his first paper before a technical 
institution—the Institution of Mechanical Engineers 
|—at the Barrow-in-Furness meeting. In that year 
/also Mr. Joy came to London to act as the London 
| agent of the Barrow Company, but he only continued 
| in this capacity for a little more than a year, the work 
|in connection with his several inventions demanding 
his exclusive attention. 

In May, 1882, he went to America to attend the meet- 
| ing of the Master Mechanics at Niagara, and there he 
read a paper on Mr. Webb’s compound 
locomotive, and one on his own valve 
gear. Returning to London, Mr. Joy 
continued, in partnership with his 
sons, to develop his various patents, 
and he read papers on the valve gear 
andassistant cylinder* before a number 
of technical institutions. The success 
of the valve gear is, perhaps, best at- 
tested by the fact that it is now applied 
to engines which aggregate one million 
horse-power. A considerable number 
of his assistant cylinders, by means of 
which the valve gear of marine engines 
is largely relievedof the work of driv- 
ing heavy valves, are also in use. 

Mr. Joy became a member of the 
Institution of Mechanical Engineers 
in 1853; of the Institution of Naval 
Architects early in the eighties ; of 
the Institution of Naval Architects 
in New York at its foundation ; and 
of the Junior Institution of Engineers, 
of which he was a Vice-President. 
He was also a member of the Institute 
of Marine Engineers. 

At meetings of technical societies he 
was a well-known figure, and when 
he rose he was always listened to with 
attention, for it was felt that he 
brought to any subject on which he 
spoke a great fund of knowledge, ac- 
quired in the best of all schools—ex- 
perience. In connection with the 
steam engine he spoke with authority, 
for he had devoted years to its study, 
and the opinions he had formed had 
been submitted.to the test of experi- 
ment on a large scale. Mr. Joy had 
a close acquaintance with locomotive 
history, and he lately presented to 
the Institution of Mechanical Engi- 
neers some very interesting drawings 
of details of early t, % 

first - class. mechanic, genial in 
nature, with a wide experience of 
mechanical engineering practice, and 
with a happy way of describing such 
matters, his companionship was al- 
ways coveted, and his friendship 
prized. For this reason many will regret his death, 
although he has left behind him a record of work of 
which any engineer might well be proud. 








BELGIAN Coat Imports.—The imports of coal into Bel- 
gium in January were 312,463 tons, as compared with 
240,804 tons in January, 1902. In these totals German 
coal figured for 198,605 tons and 146,589 tons respectively, 
British coal for 54,059 tons and 45,074 tons respectively, 
- aaa coal for 53,487 tons and 45,396 tons respec- 
tively. 





Tue AvsTRALIAN YEAR-Book. —-This, the thirty- 
fourth annual issue of this work by Messrs. Gordon and 
Gotch, of London, and of various colonial towns, is a 
volume of nearly 700 pages, with maps, Fg charts, 
&c., giving shippers, importers, and possible settlers in- 
formation to satisfy almost every conceivable curiosity as 
to the Australian Commonwealth, New Zealand, Fiji, 
New Guinea, &c. As it is to satisfy Colonial readers, 
there is also included all data that concern the relations 
of the Home Country and the Colonies. Legislation, 
customs, minerals, agriculture, commerce, railways, 
shipping, importers, exporters, all find their place, the 
maps and charts being most complete and well-printed. 
Every town has its history, commerce, &c., described, and 
plans of the larger places are included. 


* See ENGINEERING, vol. 1xxi., pages 435 and 442, 
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sent number in receipt of that benefit is lower now 
than at any time since August, 1902. This is a healthy 
sign, and most encouraging. There was also an in- 
crease of membership by 40 in the month, and the 
balance in hand increased by 222/. 4s. 8d. The total 
number on the funds was 2925; last month, 3163; 
net decrease, 238. Of the total, 1176 were on donation 
benefit —decrease, 164 ; 0a sick benefit, 527—decrease, 
60; on superannuation benefit, 1084—increase 21; on 
other trade funds, 131—decrease, 35; on dispute benefit, 
seven only—same as last month. The total number of 
members was 18,278. The average cost of benefits was 
about Is. per member per week. The total balance in 
hand was 99,4527. 12s. The returns as to the state of 
trade are encouraging, for there is an increase in the 
number of places where trade is ‘‘ very good,” from 13 
to 17, and ‘‘ good” from 20 to 24. The anos of 
the places, judged. by the number of members in the 
union, is still more satisfactory. In 96 places, with 
13,590 members, trade was ‘‘ very good” to ‘“‘dull;” in 
the previous returns the figures were 83 places, with 
10,578 members. In 31 places, with 4688 members, 
trade was from “‘ very slack” to ‘‘ very bad;” in the 
previous month there were 44 such places, with 7660 
members. This is very encouraging. In places described 
as very bad there was a reduction of one-half—from 22 
to 11; with from 3637 members to 1162 members. The 
report keeps the members well informed as regards the 
action of the National Federation of Trades, and the 
Labour Representation Committee, to both of which 
the union is affiliated, and towards which bodies funds 
have to be voted by the members. 





The report of the Amalgamated Society of Car- 
penters and Joiners yey, Fae the story of the dis- 
“wen as to wages on the North-East Coast. It tells 
10w the proposal for a modified reduction in wages of 
ls. per week, instead of 1s. 6d., by an intermediary 
committee of six chosen representatives belonging to 
other trades, was rejected by the ship-joiners. But 
it intimates that proposals by the joiners have been 
made for a settlement. On the Clyde the ship-joiners 
agreed to accept a reduction of 1s. 14d. per week, as 
did all the other shipbuilding branches, with the 
result that there was no strike or stoppage of work. 
The report next calls attention to the labour question 
in South Africa. It states that there has been whole- 
sale immigration of carpenters and others into South 
Africa, numbers having been engaged under contract 
by the Central South African Railway Company at 
12s. per day, which is 2s. per day under the standard 
rates. Moreover, the men are now agitating, and 
some are on strike, for an advance of from Is. to 2s. 
per day on that standard rate, so that che influx of 
new men is crippling their action. The threatened 
dispute at Birkenhead has been averted by the Ship- 
building Employers’ Assoviation having withdrawn 
their notices of a reduction, and the men their counter- 
notice for an advance. No further action is to be 
taken for six months. A hope is expressed that with 
improvement in trade notices of reductions in wages 
will cease. The union has now a total membership of 
70,593. Of these, 2738 were on donation benefit, 1648 
on sick benefit, and 1340 on superannuation benefit. 
Reports from South Africa state that trade is good in 
all districts ; overstocked in one, and in one the men 
are on strike. In New Zealand trade is from fair to 

ood ; in Australia, it varies from good to bad ; in 

ueensland it is worse than elsewhere. In Sydney 
it is fair to moderate. In Canada trade is fair to 
quiet ; slack only in Vancouver. 


The report of the Associated Blacksmiths is not so 
encouraging as it was hoped it would be. Instead of a 
reduction in the number of unemployed there was an 
increase. Then, the conditions of labour were un- 
settled—reductions in wages were proposed and had 
to be submitted to. The negotiations were, however, 
of a friendly kind, fair consideration being given to 
the views of the operatives by the Clyde and North- 
West Shipbuilders’ Association. The reduction agreed 
to was ls. per week and 2 per cent. off piece rates. 





The Monthly Circular of the Durham Miners’ Asso- 
ciation contains a brief description of the unveiling of 
the statue of Mr. Paterson, so long associated with the 
Miners’ Union. This is the only union that has so 
commemorated its workers. Alexander Macdonald, 
William Crawford, and now Paterson, have statues 
in the old county town of Durham. It is stated to be 
a great work of art, and more a mark of respect and 
appreciation of his work for 26 years. The report 
announces, as a surprise, the increase of wages by 
1} per cent., which was unexpected, but welcome. 
There were other points before the Conciliation Board, 
some of a contentious character, but the feeling was 
averse to any dispute, and therefore the matters 
were referred, adjourned, or withdrawn. The Com- 
pensation Committee had to deal with fifteen cases— 
eight fatal and seven non-fatal. All were settled but 


one, and that one was referred. Some correspondence 
with the Home Office on the law relating to check 
weigh men is given in the circular. 


The report of the National Union of Boot and Shoe 
Operatives states that there is some improvement in 
the state of trade. Disputes have been few and of no 
great magnitude. Most of them were settled without 
an open rupture, but not without irritation, such as 
petty disputes often evoke. Glasgow seems to be the 
scene of some discussion, both with a private firm and 
with a Co-operative Society. The latter discharged a 
number of hands, with the result that compensation 
was awarded to them by the union. 





The London Trades and Labour Gazette is an 
uncompromising advocate of labour as a policy and 
ac It favours no alliance with political 
parties ; it preaches a crusade against capitalism ; it 
would have Labour dominant in the Senate and manu- 
facturing industry. It urges militant trade unionism 
and over-mastering Socialism as remedies for all the 
ills that flesh is heir to. Nothing could be better from 
the extreme capitalist point of view, nothing worse 
from the point of view of well-disposed employers. It 
was not A that the labour victories of the past were 
won. Had that been the attitude, labour would not 
now be where it is. The Gazetée thinks that the recent 
Labour Congress was too mild. ‘It ought to have 
boldly recognised and proclaimed class war.” This is 
very sad from a labour point of view ; all the more sad 
because proclaimed by the organ of the London Trades 
Council. The criticisms of various labour leaders— 
their actions and utterances—are ona par with the 
above; only the ultra-militant are commended. In 
other respects the Gazette is useful. Its reports of 
meetings of trade and labour councils and of trade 
unions abroad are valuable, as showing the trend of 
labour movements. Wages reductions are chronicled 
in various districts, especially in the shipbuilding 
centres on the Clyde and the North-East Coast. 
These reports are usually fair in all respects. The 
King’s Speech at the opening of Parliament is criticised 
by reason of the absence of special reference to labour 
legislation ; but if political parties are flouted, what 
right have the workers to expect consideration from 
them, whether the ‘‘ Ins” or the ‘‘ Outs?” Of course, 
when Labour dominates, the Cabinet will do as it is 
told ; but, then, that is a long way off. 





The position of the iron trade in the Wolverhampton 
district has improved. There has been a greater 
demand for best and merchant qualities of rolled iron, 
for bars and hoops especially, the quotation basis 
being well maintained. Makers of unmarked iron are 
also better off both in the number and weight of 
orders, and in the slightly better prices they are able to 
command. But it is said that the rates for business 
done are mainly on the old basis. The complaint is 
that pig iron is dearer, and manufacturers of finished 
iron are not able to comply with the demands of their 
customers. Still, there be been a better tone all 
round, which is of itself a hopeful sign. Galvanised 
roofing sheets have been in heavy demand for export 

urposes, but producers have been handicapped by the 

igh price of spelter, with the result that prices have 
advanced 2s. 6d. per ton. Black-sheet: makers have 
followed suit. Tube - strip has been in irregular 
demand ; steel has been in active demand, and higher 
rates have been asked for forward deliveries. In the 
engineering and allied industries there is not much 
change. Those engaged in constructive branches are 
the busiest, but those engaged in railway work are 
also fairly busy. femuenaleee report trade as im- 
proving. In the hardware trades some branches con- 
tinue busier than others, but as a rule most are fairly 
employed. Serious complaints are few and far between. 





In the Birmingham district the iron trade has been 
more buoyant, and the trend of prices is firmer. 
Consumers have been buying with greater freedom, 
and the leading firms are able to obtain an advance, 
though quotations remain unaltered. The lull in 
foreign competition has given an impetus to trade. 
Makers of unmarked bars are better engaged than 
for some time past. The engineering and allied trades 
remain about the same, and for the most part also the 
other users of iron, steel, and metals. No very serious 
complaints are heard in any of these branches of 
industry. 





During five days in last week was enacted another 
scene in the deplorable dispute at the Bethesda 
uarries, the occasion being the libel case brought by 
rd Penrhyn against Mr. Parry, who had taken 
sides with the quarrymen. The verdict was for the 
plaintiff, with 500/. damages. But the foreman of the 
Jury explained that ‘in coming to their verdict, they 
expressed the opinion that by the exercise of a little 
more conciliatory spirit on the part of Lord Penrhyn 
and his men, happier relations might be restored at 
the Bethesda quarries.” The Lord Chief Justice said: 
‘Thank you; lam much obliged to yougentlemen. [hope 
your expression will do ee hat opinion has been 
exp over and over again in ‘‘ Industrial Notes.” 
There has been determined antagonism on both sides, 





and much of it has been provoked by men outside the 


rties concerned. The story of the strife that has so 
ong existed was to some extent laid bare by the 
evidence given in court, by the plaintiff, the defen- 
dant, and their witnesses. The whole history is a 
regrettable one. British industry cannot be carried 
on successfully on such lines. Capital has its duties 
as well as its rights, and labour has its rights as well 


as its duties. Both are inter-dependent. Capital 
would starve without labour, and labour would in 
these times starve without capital. A bare recogni- 


tion of acknowledged legal rights would have averted 
much of the trouble at Tsieaia. But the law does 
not allow a man to be libelled by his opponents with 
impunity. 





The position of the engineering trades in Lancashire 
continues to improve generally, but it is rather by in- 
creasing orders than in prices. In most branches a 
more cheerful tone is manifest as regards the prospects 
in trade. Electrical engineers are busy ; locomotive, 
railway carriage and wagon builders are well supplied 
with work for some time ahead. Engine-builders, 
machine-tool-makers, and boilermakers are better off 
for orders, and other branches are beginning to expe- 
rience the upward trend tn these multifarious and im- 
portant industries. In the iron trades a steady busi- 
ness is being done; makers’ quotations have been firm, 
with a “cee A tendency in prices. There is still, 
however, some hesitancy in buying beyond immediate 
requirements. In the steel trade a fair amount of 
business has been put through, and a stronger tone 
has been noticeable as regards prices. Generally the 
situation is better, and the prospects brighter in re- 
spect of the near future. 





After negotiations extending over four years a new 
wages list has been agreed to between the representa- 
tives of the Federation of Master Cotton Spinners and 
the cardroom operatives. The agreement is generally 
welcomed in the cotton trades as a step in the right 
direction. It is stipulated that should any cases arise 
with which the clauses in the agreement did not deal, 
they should be adjudicated upon according to the 
‘*Brookland’s agreement.” Negotiations are still in 
progress for the creation of a conciliation board to 
which all wages disputes in the cotton trades can be 
referred. 


The position of affairs as regards the Welsh Miners 
is still uncertain, but the attitude of the Miners’ 
Federation is somewhat different. After long consul- 
tations at a conference held in London last week, it 
was resolved to leave the matter in the hands of the 
Welsh Miners’ Federation to decide. That was the 
only sensible way ; but it throws upon the latter con- 
siderable responsibility as regards the position they 
holdin the National Federation. After all, Wales has 
to consider its own interests, which in this matter are 
supreme. 

The Scotch Miners have resolved.to support the 
Welsh Miners if they refuse to agree to the coal- 
owners’ terms of a three years’ agreement by ceasing 
work. This will affect some 70,000 men. The North 
Wales Miners support the National Federation. 

At the Great Western Hetty Colliery, Pontypridd, 
1000 men are idle over some disputed points in the 
ng: gee made on their behalf, arising out of a strike 
of five weeks’ duration at the end of last year. As 
the men rejected the proposals, the pits were closed. 








THE NATIONAL PHYSICAL LABORATORY 
AND ENGINEERING.* 
By Dr. R. T. Guazesroox, M.A., F.R.S. 
(Continued from page 364.) 

To turn now to the second large research. 

The wind-pressure experiments are the outcome of those 
of Sir Benjamin Baker, made at the time of the building 
of the Forth Bridge, and described to the British Associa- 
tion at Montreal in 1884. 

Sir Benjamin set himself to examine two points :— 

1. What is the maximum average pressure which a con- 
tinuous surface of large area may be expected to have to 
withstand ? f 

2. In the case of a complex structure, such as a bridge 
composed of lattice girders, tubes, &c., what is the area 
on which the wind is effective, and how far is the back 
surface of a girder or of the bridge shielded by the front ? 

A committee of the Board of Trade, (agers shortly 
after the Tay Bridge disaster, advised the adoption of 
certain rules ni am quoting from Sir B. Baker) :—‘‘ Shortly 
stated, these were: () That a maximum pressure of 56 Ib. 
per square foot should be provided for. (2) That the effec- 
tive surface upon which the wind takes effect should 
assumed to be from once to twice the front surface accord- 
ing to the opening in the lattice girders.. (3) That a 
factor of safety of 4 for the ironwork and of 2 for the 
whole bridge overturning as a mass when gravity alone 
comes in should be adopted.” Sir Benjamin Baker's 

per contains results, from which it appears that the 
Fnitin pressure of 56 Ib. is rarely, if ever, reached, and 
that when this does happen the great pressure is limited 





* Lecture delivered to the Graduates of the Institution 
of Mechanical Engineers, February 9, 1903; the President 





of the Institution, Mr. W. H. Maw, in the Chair. 
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to a small area, the centre of a gust of great local inten- 
sity. He conducted experiments for several years at Inch- 
garvie, on the Forth, with three pressure gauges. 

The first of these had a surface of 14 square feet, and 
was swivelled about a vertical axis, so as always to face 


| are enormously too 


The fact that the latter agree well with those obtained | 
by both tube and constrained plate at Holyhead lead in- 
evitably to the deduction that the oe results at Bidston | 

great ; the high record is due in great | 
measure to the inertia of the moving plate. The diagram 


the wind. The second was of the same area, but was brings out clearly the uncertainty of the measurements 


fixed with its plane north and south, so as only to be ex- 
posed to easterly or westerly winds. 


The third was 200 | 


/and the —— of further experiment. 
lo 


Now we do not get great storms at Bushey, and we can 


times as large—300 square feet—and was fixed with its hardly hope to determine there the maximum wind pres- 


plane also north and south. 


sure ; but we may hope to determine (1) how far the 


The Table subjoined, taken from Sir B. Baker’s paper, | average pressure over a large area differs from the maxi- 


gives the results of two years’ observations. 





Revolving Gauge. Small Fixed Gauge. Large Fixed Gauge. 


Mean Pressure. Easterly. Westerly. | Easterly. Westerly. 





Ib. Ib. Ib. an Ib. 
Oto 5 3.09 3.47 2.92 | 2.04 1.9 
5,, 10 7.58 4.8 7.7 | 3.54 4.75 

10 ,, 15 12.4 6.27 13.2 | 4,55 8.26 
15 ,, 20 17.06 7.4 179 5.5 12.66 
20 ,, 25 21.0 12.25 | 22.75 8.6 19 
25 ,, 30 27.0 98.5 18.25 
30 ,, 35 32.5 385 | 21.5 
Above 65 | ; #10 | 35.25 
(One observation only | | 
above 32.5.) | 


The pressures recorded by the revolving gauges are set 
down in groups 0 to 5, 5 to 10, &c., and the mean of each 
group taken. 

The mean of the corresponding readings at the same 
time of the small fixed gauge and of the large gauge for 
easterly and westerly winds are set down opposite. It 
will be observed that throughout the pressures recorded 
by the small gauge are in excess of those given by the 
large gauge. Moreover, on only one occasion was a 
pressure above 32.5 lb. observed, and this, it was shown, 
was due without doubt to a sudden gust causing the 
needle of the gauge, in consequence of its inertia, to 
register an amount far in excess of the true pressure. 

Sir Benjamin Baker has kindly placed at my disposal 
the results of further observations lasting up to 1900. 
The large gauge became unsafe in 1896, and was rem ved, 
and according to these, pressures of over 50 lb. have been 
registered on three occasions on the top of the piers—in 
November, 1893, March, 1898, and October, 1898, when 
the gauge broke under a pressure of 60 lb. 

An instructive contribution to the question is contained 
in a report on Anemometer Experiments, by Mr. R. H. 
Curtis, printed as an appendix to the report of the 
Meteorological Council for the year ending March 31, 

Each of the stations at Bidston and Holyhead is 
fitted with two anemometer gauges. One of these in 
each case is a Dines pressure tube ; the other is a spring 
plate. At Bidston the plate is free to oscillate in the 
usual manner. 

At Holyhead the plate is constrained. It can only 
move in the direction in which it is forced by the wind, 
and the position in which it is found at any moment indi- 
cates the maximum pressure to which it has been subject 
since it was last set. The two stations are about 60 miles 
ph and have approximately the same aspect. The 
observations recorded lasted, I believe, about a year. 
The maximum pressures observed on the two pressure 
tube instruments during the period were much the same ; 
that at Holyhead was between 20 Ib. and 21 Ib., while at 
Bidston it was 22.5 lb. to the square foot. 

The plate observations at Holyhead agree closely with 
those given by the tube; they are uniformly somewhat 
less, but the difference decreases as the pressure rises. At 
Bidston. with the oscillating plate, the results are en- 
tirely different. 

At one time, when the tube read 22.51b., the plate 
zave 63 1b. Records of from 301b. to 501b. per square 
foot were obtained on other occasions, in all of which the 
tube readings were below 17 Ilb.. On one occasion in 1871 
the Bidston plate registered the huge pressure of 90 Ib. 
per square foot. 

The results are plotted in Fig. 8. In each of the two 
curves the vertical ordinates give the pressure as read on 
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the tube, the horizontal abscisse give the pressures on 
the plates. The Holyhead curve is nearly straight and 
inclined at 45 deg. to the horizon, the readings of the 
two instruments are alike; the fact that the curve does 
not pass through the origin shows that there is a zero 
correction to apply to the plate readings. The coincidence 
of the values obtained from the two instruments proves 
that either of them are very approximately correct, and 
that during the period of observation the wind pressure 
did not exceed some 20 lb. to the square foot. 

For Bidston the results are quite different—the plate 
readings start at low pressures by being nearly twice as 
great as those given by the tube ; while at the maximum 
pressure recorded the plate “pga are three times as 
great as those given by the tube, 





mum pressure at any one point, and (2) what are the 
screening effects due to the front member of a lattice 
girder, or to the windward side of a bridge. This we are 
now doing on a laboratory scale; but before describing 
our work, I should like to call attention to two series of 
observations, published also by Mr. Curtis, of the 
Meteorological Office, in the Quarterly Journal of the 
Royal Meteorological Society for 1882 and 1883. 

_ Mr. Curtis made a large and careful series of observa- 
tions by exposing perpendicularly to the wind four plates 
of areas 1 square foot, 2 square feet, 6} square feet, and 
16 square feet ; the second plate was round, the others 
square. A number of holes were bored in each plate, and 
the holes were connected by turns in pairs to the opposite 
arms of a water gauge ; the centre hole in each plate was 
taken as a standard for that plate, and the difference in 
pressure at different points measured. Mr. Curtis was 
thus able to map out the distribution of pressure on his 
plates. Then t cod ploy at the centre of each plate in 
—_ was compared with that at the centre of the round 
plate. 

As a result he finds (1) that the pressure at the centres 
of the various plates was practically the same, and (2) 
that the mean pressure per unit of area is greater on the 
large plate than on the small one. This result is appa- 
rently in contradiction to that found by Sir Benjamin 
Baker ; it may well arise, however, from the difference in 
area of the plates experimented on, 16 square feet and 
300 square feet respectively, or, as Mr. Curtis observes, 
from the fact that he measured the actual pressure on one 
side of a fixed plate, not the resultant force on the plate 
due to the difference in pressures on the two sides. 

Our knowledge of the pressures on a girder or other 
engineering structure is due in large measure to Sir Ben- 
jamin Baker’s experiments on models. A model of the 
girder was fixed to one end of a horizontal arm, at the 
other end was a flat plate or disc, with its plane vertical, 
and parallel to that of the girder. The area of the disc 
was variable. 

The arm was supported at its centre by a vertical string 
and allowed to swing as a pendulum in a plane perpen- 
dicular to the discs. When the resistances to the motion 
experienced by the disc and the model were the same, the 
plane of the disc continued at right angles to that of 
motion; if these two resistances were different, the system 
began to oscillate about the suspension. 

ut by adjusting the area of the disc a balance can be 
obtained. ‘hus a value can be found for an area which 
experiences the same resultant pressure as that acting on 
the girder. 

Our own experiments, now being conducted by Dr. 
Stanton, combine the principles both of Mr. Curtis and 
of Sir B. Baker’s observations ; only in our case the disc 
or model to be subject to pressure is mounted on one end 
of a delicately suspended horizontal beam which can turn 
about a horizontal axis, the plane of the disc is horizontal, 
and the wind vertical. The other end of the beam carries 
a scale pan, and the resultant force on the disc or model 
is measured directly by the weights in the pan. These 


a 1 ‘ 
can be determined to inane lb. <A number of holes in 


the disc can be placed in communication with one arm of 
a very delicate water-gauge which allows a pressure dif. 


ference due to aos i of water to be measured. The 


other arm of the gauge is connected to a fine tube placed 
in the incident stream of air, and thus the difference in 
pressure between a point on the disc and one in the 
free air is measured, and the distribution of pressure 
over the disc determined. The diameters of the discs 
experimented on, up to the present, vary from 1 in. 
to6 in. These are placed in a current of air 24 in. in 
diameter, which has a practically uniform velocity across 
its section. 

The current is produced by an anne e Ars ven fan, 
and the velocity can be varied between 5 ft. and 30 ft. 
per second. 

It is assumed, of course, that the wind pressures on 
structures can be calculated from experiments on models 
with the same kind of accuracy as is obtained in the cal- 
culation of the actual resistance of a ship from an experi- 
ment in a tank. 

The first step is to determine the distribution of i 
sure on both sides of a flat plate, as well as the resultant 
force on the plate, in view of the marked differences 
between the observed resultant force, and that calculated 
from pressure measurements on the windward side alone. 
Concurrently with this, it is proposed to study the effect 
of the form and linear dimensions of the plate on the 
resultant force. 

The case of flat plates placed behind each other will 
then be taken, as there seems to be little agreement in 
the results of previous experiments as to the effect of the 
screening due to the windward plate. Then models of 
latticed girders of the usual type wiil be tried, and it is 
proposed to investigate the effect of wind pressure on 
solids, beginning with cylinders and rectangular prisms. 
These results may have some bearing on chimneys. We 
then hope to go on to the effect of wind pressure on 
oblique surfaces, first trying a flat plate and then ap- 
—— to the conditions of a roof by screening one 
side, 








Such is our programme. .We have not advanced far 
with it, but we have learnt sufficient to feel fairly con- 
fident it will work ; and I trust that when we have results 
to publish, it will be found that they have a real value to 
engineers. 

should add, I think, that that part of the apparatus 
which has not been made in our own shop has been pur- 
chased by funds supplied by the Government Grant Com- 
mittee of the Royal Society. 

And now let me turn to the third section of our work 
—inquiries or experiments made at the request of engi- 
neers or others for which fees are received. These in- 
vestigations are, of course, confidential ; they belong to 
the persons at whose request they were made. It would 
not be difficult to make a list of inquiries of this kind on 
which I think the results of our experiments on compara- 
tively small points might be of service to the profession 
Tam glad, however, to be able to illustrate my meanin 
by a short account of two or three investigations whic 
we have already carried out in response to such inquiries. 

Some few months since Mr. F. B. Behr brought us 
some specimens of cast steel which the maker had assured 
him would be found excellent as a tool steel, and which 
it was said could be produced at a less cost than that 
ordinarily paid for tool steel. He asked us to test the 
steel in any way we thought best, and I am indebted to 
his kindness for permission to use the results. The fol- 
lowing slides give the result of the tests :— 

_ The specimens consisted of an ingot about 3 in. square 
in section and two rolled Someone in. in diameter, the 
other § in. square. 

The mechanical tests consisted of— 

1. Tensile tests on specimens turned from the j-in. 
bar and from a bar 1 in. by 1 in. forged for us from the 
ingot by the kindness of Sir J. Thornycroft. 

2. Tests of hardness on the round bar and also on the 
bar forged from the ingot. 

3. Mtoe, tests made on tools forged from the bars 
supplied and from the forged bar. 

And, in the first place, as to the treatment of the ingot 
at the Chiswick Works. This was heated to a very bright 
red heat and forged all over under.a steam hammer from 
3 in. square to 21in. square. The bar was then raised to 
almost a white heat, and drawn down to 1 in. square, 
when it was allowed to cool slowly in the air. 

The subjoined Table gives the tensile tests. 


TaBLE I.—Tensile Tests. 

No. 1. Specimen turned from the round bar j in. in diameter 
in the state in which it was received. 

No, 14. Specimen turned from the lin. x lin. bar forged 
from the ingot. 

No. 2a. Specimen turned from the lin. x lin. bar forged 
from the ingot. 

No. 3a. Specimen turned from the lin. x lin. bar forged 
from the ingot. 





























'Stressin Ton s¢ 
: 8 
F Load in Tons. per Sq. In. | § | 
Boe ¢ REE 7 Bx | 
2 ag | , a9 | Remarks. 
13S |... Frac- Frac-| $6 
7 "88 | ¥ield. ture. | !€14.) ‘ture. Be | 
in. | p.c. | 
1 | .425 | 6.19 | 8.93 43.4 | 62.7 | 6.5 |Fracture shows re- 
markably fine uni- 
| | | form grain. 
1a, .460 | 9.66 | 58.2 | 5.0 |Yield load not per- 
— 
2a, 341] .. | 6.00 65.9 | 5.7 |Vield load not per- 
} ceptible. 
3a | .380 | | 6.65 | 57.9 | 4.0 |Broke at collar of 
| | specimen. Yield 
| | | load not perceptible 


GENERAL REMARKS.—In all these tests the breaking stress is 
somewhat higher and the elongation lower than in an average 
sample of unhardened cast tool steel. The een of the 
fracture in specimens 14, 2A, and 3a was markedly different from 
that in No.1, the grain being much coarser, 


The breaking stress is somewhat higher and the elonga- 
tion lower than in an average sample of unhardened tool 
steel. It was clear from the fracture that the rolled bar 
supplied with the ingot had a finer grain than that forged 
from the ingot. 

In Table IT. we have the tests of hardness, These were 
made by a method due, I believe, to Professor Unwin 
by measuring the amount of indentation produced by a 
hardened steel knife-edge ground to an angle of 90 deg. 
and forced into the material. 


Tanie II.—(2). Tests of Hardness. 


The tests of hardness were made by measuring the amount of in- 
dentation produced by a hardened steel knife-edge ground to an 


angle of 90 deg. “* 
Load in Tons per P 
Material. Inch Width of Indentation 
Knife-Edge. a 
Normal cast steel .. = oe 4.43 -01465 
Specimens of steel cut from 
ingot aa rr ~ sé 4.43 01585 
Specimens of steel cut from bar 
ey 4.43 -01405 


forged from ingot 

These results show that, as might have been predicted from the 
tensile tests, the forged bar is harder than normal cast steels, and 
the material of the ingot less so; the variation in either case not 
being considerable. 


The first line gives the result for some ordinary tool 
steel. The results show that the ingot is less hard than 
thissteel, while the forged bar is harder. The variation 
in either case is not large. , 

In Table III. we have the results of the cutting tests. 
The steel was hardened at a temperature of about 
730 deg. Cent. (1350 ~~ Fahr.), tempered in the 
usual way in the shop, and tested under ordinary work- 
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TaBLe IlI.—Cutting Tests of Tool Steel. 
Tools Nos. 1 and 2, cutters made from a round sample j in. in 
diameter, hardened and tempered. 
Tool No. 3 forged from a square sample 1 in. by 1in., hardened 
and tempered. 
Tool No. 4 made from the 1 in. by 1 in. bar forged down from 
the ingot, hardened and tempered. 
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1 1837 22 | 17 1.47 33.3 .848 Cutting edge in good 


condition after test. 
Good supply of lu- 
bricant used. 

2 10.77 22 1.47. 1.28 49.8 .835 Cutting edge blunt. 
Good supply of lu- 
bricant used. 

8 4932 48 2.00 1.70 | 387 1.04 Cutting edge blunt. 


Good supply of lu- | 


bricant used. 

4 18.75 39 1.69 | 1.49 | 57.5 1.04 Cutting edge in good 
condition. Good 
supply of lubricant 
used, 


shop conditions in reducing a bar of mild steel in an 
8-in. lathe. No attempt has been made to compare it ' 


with the effect of self-hardening high-speed tools working 
without lubricant. 

It will be found, I think, from these figures that the 
depth of cut was from 0.10 in. to 0,15 in., that the rate of 
cut was about ¢; in. per revolution, and that the weight 
of steel removed was from 151b. to 20 Ib. per hour. 
These numbers compare, I think, favourably with the 
results given in Mr. Donaldson’s recent interesting 

aper. 
" hese tests again show that the bar compares favour- 
ably with good commercial steels. These tests were carried 
out in the Engineering Laboratory under Dr. Stanton’s 
directions. 

Specimens of the steel were then analysed in the 


cation, the structure of the bar hammered from the ingot, 
and shows very well the effect of hammering in removing 
slag. Only one patch is to be seen. 

The character of the pearlite is shown in the next two 
photomicrographs ao 11 and 12), which are magnified 
1640 diameters.* In the case of the ingot (Fig. 11) granular 
pearlite is found in the interior, lamellar pearlite near the 
edge. The banded structure seen in the next slide is due to 
alternate lamellz of iron and carbide of iron. The white 
streaks are the carbide which is not attacked by the nitric 
acid used for etching, and which therefore reflect the 
light back up the ne od of the microscope, vertical illu- 
mination being used. The dark lines are the iron which 
has been pitted by the etching fluid, and which reflect the 
light in another direction. The effect of hammering in 
rendering the metal more homogeneous is seen in the 
photomicrograph of the hammered bar (Fig. 12), where 
the lamellar and the granular pearlite have penetrated the 
one into the other. 

For the sake of comparison the next slide is one that 
has been made from a photomicrograph magnified 850 
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photomicrograph, within certain limits, what the quench- 
ing temperature actually was.* 

Vith a view to examining the effects of hardening, 
small sections 2 x 1 x } centimetre were prepared from 
the forged bar and heated in an electric furnace to 792 
deg., 741 deg., 691 deg., and 642 deg. Cent. respectively. 

Finene were sahiien and examined for cracks. It had 
been found in tempering the tools that some care was 
required, and in one case a crack had developed. The 
specimens quenched after heating in the electric furnace 
were found to be free from flaws. 

Thus, finally, we were able to conclude as follows :— 

The tensile tests show that the steel is of greater strength 
than average cast steel, but that there is a corresponding 
reduction of elongation. The indentation tests confirm 
these results, and show further that the material of the 
ingot before working has a degree of hardness very little 
less than a rolled bar of average cast steel. The cutting 
tests were satisfactory in every way. The results show 
that the steel is very suitable for use as a cutting tool, and 
bears favourable comparison with the best cast steel used 











Fic. 11. Steep Ineor. Fi 


Chemical Laboratory by Dr. Carpenter. I need not | 
trouble the meeting with details of the methods ; Table IV. 
shows the results. In order to test if any serious change 


TABLE IV.—Analysis of Ingot and Bar. 


@. 12. HamMerep-STEEL Bar. Fia. 13. 


times) of an unhardened spring steel, given on Plate 20, | 
fifth report to the Alloys Recamch Committee.t It con- 

tains 0.78 per cent. carbon, and 0.17 per cent. chromium, | 
and its structure is quite similar to that of the hammered 
and unhardened bar, except that the pearlite is almost | 





Ingot. Bar. sholl 1 } 

Per Cent. Per Cent, | Wholly granular. 

Carbon = + [e .. 0,896 0.828 _ The change of structure yy upon the harden- | 

Sulphur a * .. 0,086 0.075 ing of a soft tool-steel is seen in the next slide. A small | 

Silicon .. 2 - .. 0,258 0.200 section cut from the hammered bar was quenched at | 

on pe aoe 741 deg. in water at 15 deg., reheated to straw temper, | 
sg pee _ and afterwards cooled in the air. It was then polished, 
Manganese 0.318 0.310 ° . 

Nickel .. * 9/168 0.210 ~+‘| and the structure of the surface developed by rubbing it 

Chromium. trace. trace. ; on parchment with ammonium nitrate solution and cal- | 


Analysis of Bar Hammered from Ingot. 


|cium sulphate. Under this treatment the surface takes 
on a variety of colours—yellow, blue, and black in parts, | ingot, was done on the spot. 


Carbon .. —..._—- = 0.890 per cent. jand when examined under high magnification—in this | 
had taken place in the bar forged from the ingo', an | case 3000 diameters—three types of structure are seen :— | 


analysis of its carbon was made a. so. 

The material was then subjected by Dr. Carpenter to a | 
series of photomicrographic tests. 

The first photomicrograph (Fig. 9) shows the structure | 


1, The white areas, which are ferrite—i.e., iron. 
2. The light granular areas, which are unsegregated | 


or partially segregated pearlite. 


3. The dark areas, which are troostite. As to the | 


of the original cast ingot magnified 205 diameters.* With | nature of this last-named structure, considerable doubt | 
the exception of the black age weg scattered here and | €xists at the present time. P 
bly Thus a p meme ape go of the hardened section, industry in England, of electric lighting, the housing of 


there, and which are probably slag, the etched surface is | 


coloured a uniform brown. This structure is characteristic | Fig. 13, gives some idea o 
of pearlite—the eutectic mixture of iron and carbide of | of the various constituents of the steel at the temperature 
iron—and is what might have been anticipated fron: a | of quenching ; and, provided the chemical composition 
knowledge of the carbon content of the steel. The next of the steel 





photomicrograph (Fig. 10) gives, under the same magnifi- | 


* The magnification shown by the engravings as en- | times. 


graved is about 140 times, 


known, it is possible to judge from the | os 
| was 3000 times, but 


* The magnification shown by the engravings = 1090 | of 2000. 
; S , |__+ Abstract of paper read, February 25, before the 
+ See also ENGINEERING, vol, Ixvii., page 295, Fig. 65. | National Convention of the New York Reform Club. 


HARDENED HAMMERED-STEEL BaR SHOWING 
Troostite, &c., 


in lathes, with a good supply of lubricant. It would seem 
that care is required in the forging and hardening of the 
steel to prevent the development of cracks; but with 
ordinary attention this can be avoided. 

I trust I have not oe too much on your patience 
by these particulars. They seem to me to illustrate very 
clearly the point I wish to bring home—the commercial 
use of the Laboratory to the engineering profession. 

There are few places, if any, I take it, except Bushey, 
where Mr. Behrcould have had such a series of tests carried 
out. The value of the report is obvious and its utility 
clear. It should be noted that at least four departments 
of the Laboratory combined to obtain the results, and that 
all the work of preparation, except the forging of the 


(Zo be continued.) 





MUNICIPAL TRADING.t+ 
By the Hon. Rosert P. Porter. 
(Continued from page 366.) 
XXIII. The Gas Industry.—The history of the gas 


the condition and distribution | the working classes, and, within a still more recent period, 
of the telephone is almost precisely the same as the 


* The original ee. permease of this microphotograph 
the engraving shows a magnification 
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history of street railways. Here, too, the municipal 
trader is inclined to quarrel over details, while he is 
silent about the principle of rate-aided enterprise. He 
submits colunins of statistical exhibits, and figures out, 
on-paper, huge profits. There is no reason why munici- 
palities if managed with some economies should not sell 
gas cheaper than private companies, but municipal 
traders have never yet been able to prove that they do. 
In exhibiting the exhilarating results of municipal trading, 
numerous comparative tables are prepa for the tax- 
payers, showing the low price of gas and electricity in a 
city where the municipality owns and operates the plants, 
and the high price of the same commodities in cities 
where the ais are owned and operated by wicked com- 
panies. As a rule these comparisons are worthless, for 
they do not take into account, for example, some little 
factor like the price of coal and other raw material, which 
makes all the difference in the world in the cost of elec- 
tric light or gas. Just one example. I note a favourite 
way in England is to compare cost of municipal with 
company gas orelectric lighting. The results are generally 
thrilling, and always bring down the house. ‘The com- 
parison, however, is none the less unfair, because nearly 
all the company gas and company electricity is manufac- 
tured in London, where the cost of everything is higher, 
while the municipal gas and electricity is nearly all manu- 
factured in the provinces, and the greatest output is on and 
near the coalfields. Another favourite device may be 
seen from the following, which I take from the London 
Times of January 16, 1902 :— 

“‘T marvel that municipal traders should have the 
audacity to compare Bolton municipal prices for gas and 
electricity with those charged by private companies at 
Norwich, where coal is much dearer. As is shown, it 
only costs .96d. per unit to produce electricity at Bolton, 
pm the municipality has the conscience to charge 3.41d. 
—a profit of 2.45d. per unit; while at Norwich, where 
coal is not so cheap, the company has been producing at 
a cost of 2.4d , and selling at 3.9d.—a profit of only 1.5d. 
per unit. The comparison is highly creditable to the 
company.” 

Bolton is a shining example of municipal trading, and, 
next to Glasgow, is trotted out on the slightest possible 
provocation; yet it is claimed by those familiar with the 
facts that its charges for both gas and electric light are 
excessive, when the fact of its close proximity to the coal- 
fields are taken into consideration. It is easy enough to 
make profits if you have an absolute monopoly and charge 
pr 9 for the product ; more than half the gas produc- 
tion of England is in the hands of private companies 
The reduction in price of gas made by private companies 
in England has been as great, if not ter; and, as a 
rule, the price charged under exactly similar conditions is 
less than by municipalities. In short, in England, as 
elsewhere, the private companies have set the pace in 
enterprise, quality of gas, and in price. In a recent 
official inquiry these facts were clearly brought out. It 
was shown that all enterprise in the gas industry has 
come from companies, because the companies have greater 
motive for enterprise. The municipalities may follow 
private enterprise ; they have never been known to lead 

XXIV. Electric Lighting, Municipal and Company.— 
The advocates of municipal trading claim that, in the 
case of electric lighting, ‘‘ the superiority of public owner- 
ship is remarkable.” It would take a better quality of 
electric light than is supplied by most of the British muni- 
cipalities for one to see this superiority—that is, if the 
comparison is to be made between the company-supplied 
light of the United States and the municipalised electric 
lighting of Great Britain. If the quality of electric light 
is no better than that produced by American methods, 
the ‘‘ profits” to the ratepayers would be as difficult to 
discover as the superiority in quality. A committee of 
the London Chamber of Commerce recently took out 
the figures from the official returns relating to electric 
lighting undertakings in England and Wales for the 
purpose of ascertaining the “net profits”—that is, it 
endeavoured to show what the ratepayer received in 
return for the risk he takes in guaranteeing the under- 
taking. The report of the London Chamber of Commerce 
Committee begins with a summary which for electric 
lighting gives us the interesting facts found in the fol- 
lowing table :— 

Totals and Averages for all the Boroughs in England and 
ales. 
Total capital, inclusive of borrowed dols. 
capital, provided by corporation... 17,083,555 
Amount of capital borrowed ... 15,542,565 
Amount of capital borrowed which 
has been paid off... We ae 542,240 
Balance of capital borrowed which 
was outstanding at March 31,1898 14,952,910 
Amount in sinking fund, or loans 
fund, at March 31, 1898, in respect 
of capital borrowed... nm Pa 
Average annual income for the five 
years ended March 31, 1898 (or, if 
the undertaking commenced dur- 
ing that period, from date of com- 
mencement) ... 0 oes eas 
Average annual working expenses 
from the period mentioned in pre- 
ceding item ... ots a > 
Average annual net profit for the 
same period ... th a ee 
Average annual amount paid during 
the same period in respect of prin- 
cipal and interest on capital bor- 
Average annual amount set apart 
for depreciation i Bz 
Financial result — average annual 
surplus... 5a a ‘is ii 


508,210 


1,522,495 


843,775 
686,600 


633,295 
18,735 
53,305 





It will be observed that the average amount allowed for 
depreciation (18,735 dols.) is about one-eighth of 1 per 
cent. per annum, and that the average annual margin of 
surplus, inclusive of this 18,735 dols., is only equal to 
one-third of 1 per cent. per annum on the total capital ex- 
pended. What have our municipal ownership friends to 
say to this statement of facts? Is there anything ‘“‘re- 
markable” in such meagre results? As we have seen, the 
case of electrical undertakings is somewhat different from 
gas, use the electric industry has not yet reached 
conditions so far fixed as to enable it to be conducted 
on a strict system of routine without the combination of 
push and caution which is the essential feature of private 
trading. Taking the figures of the electrical trade just 
given, we see that the surplus receipts over the whole of 
the municipal electric stations of Great Britain amount to 
an average annual sum of 53,305 dols. Of this they put 
the miserable sum of 18,735 dols., or about one-eighth 
of 1 per cent., to depreciation account, and the ultimate 
balance of profit is only equal to one-third of 1 per cent. 

r annum on the total capital expended. Even this 

ggarly result would be wiped out if it was not for 
certain little tricks of accountancy, such as charging the 
law expenses and accountant’s fees to other heads in the 
corporation a 

It may be well to quote the exact language of the com- 
mittee after they appear to have carefully examined the 
details :—‘‘ On the face of the summary it appears that, as 
the result of incurring a debt of 15,500,000 ook, the rate- 
payers generally, over the whole of the undertakings, have 
a surplus of only 53,300 dols. when they have provided for 
the payment of interest, &c., on their loan capital. That 
is to say, the amount distributable in aid of the rates is 
about one-third of 1 per cent. only. A cursory inspec- 
tion of the returns will show that the surpluses are earned 
in every case in the very big towns, and that the general 
result among towns of moderate size must have ma 
deficit met out of the rates, while as for small towns the 
results are even more unpromising.” This would seem to 
be a reliable and cautiously-worded English opinion on the 
subject upon a painstaking collection of facts. 

Without going into this vital question of accuracy 
of accounts at all, sixty towns showed an admitted loss 


in 1901. Here is the black list :— 

Salford. Eccles. Yarmouth. 

Paisley. Bradford. Morecambe. 

Glasgow. Watford. Bury. 

Dublin. Whitehaven. Hanley. 

Cheltenham. Bath. Monmouth. 

Leyton. Lincoln. Stafford. 

Shoreditch. Ayr. Ealing. 

Derby. King’s Lynn. Dundee. 

Southampton. Islington. Stockport. 

Newport. Barking. Tunbridge Wells. 

Kingston. Redditch. Birkenhead. 
inburgh. Shrewsbury. Oldham. 

Bristol. Barrow. Dewsbury. 

Govan. Bedford. Blackpool. 

West Ham. Ashton-under- Bexhill. 

Coventry. Lyne. Wolverhampton. 

Morley. Greenock. Leigh. 

Plymouth. Torquay. Gloucester. 

Hastings. Portsmouth. Southwark. 

Leith and Carlisle. 


Amongst them they had borrowed 30,092,350 dols., on 
the security of the rates; and the employment of that 
huge sum, for the principal and interest of which the rate- 
payers are responsible, resulted in a loss of 461,400 dols., 
without making provision for wear and tear or antiqua- 
tion of machinery. Was it worth while, one cannot help 
asking, to mortgage the ratepayers’ property for such a 
purpose and for such results? = 
closely into the matter, and you will repeat the question 
more emphatically. For one of the most amazing features 
is the ridiculously small number of ratepayers who use 
the light in their houses or shops. In Salford there are 
36,000 ratepayers and 401 consumers, and the year’s loss 
was 37,445 dols., coming on top of heavy losses in previous 
years. Municipal enterprise in Salford means, therefore, 
that in one year 36,000 ple put their hands in their 
pockets in order to supply electric light at a loss to a 
select body of 401. Nearly 99 non-users have to help to 

ay the electric light bill of the hundredth, and the year’s 
oss works out at 4s. 2d. per ratepayer, accepting the 
accounts as correct, which they are not. And this 
monstrous anomaly exists not only in Salford, but in 
scores of other towns. It has been roundly condemned 
not merely by Conservative newspapers and exponents of 
‘* old-fashioned ” economic theories, but by the West- 
minster Gazette and the Speaker and other credited organs 
of ‘‘ Progressivism.” e municipal trader excuses this 
bad showing on the ground that these industries are 
nearly all newly installed, and that in time they will pay 
better. A far more complete report than the above 
been made public by the Local Government Board. 
This report shows, on a municipal investment of about 
60,000,000 dols. in electricity, the average losses are 
about 60,000 dols. per annum. Up to the present time, 
therefore, there have been no profits on this branch of 
industry—except, of course, in individual cases. 

XXV. Power Distribution Checked.—In the matter of 
electrical rey J we are told by the Z'imes’ inquiry there 
is no doubt that countless industries, great or small, 
throughout the country would be enormously facilitated 
if electric power could be ‘‘laid on” to them in the same 
way as gas or water. Many a trade or enterprise, now 
handicapped by cost of motive power, would receive by 
this means a greater impetus than it would derive in any 
other direction ; and the results might be the conferring 
of a substantial boon not alone on the persons concerned, 
but on the country at large, and especially so from the 
point of view of removing industries from urban into 


look a little more |, 


suburban districts. Here, again, however, the Socialist 
idea of keeping alike the ‘‘ public services” and the 
means of remunerative employment in the hands of the 
municipalities has prevailed ; and while economy would 
suggest that electric power should be distziyeted over @ 
wide area from a common centre, the general tendency of 
local governing bodies has been either jealously to acquire 
powers and then not use them, or else to want to set up 
a separate and distinct plant for each particular district. 
Elsewhere the rg ag of the private trader has been 
restrained, because he has known that as soon as the 
local authority heard of his plans, they would probably 
start a scheme of their own, while even if they did not 
want to do so at once, there could be no certainty as to 
their future policy. 

XXVI. Pernicious Lobbying.—The Lord Chief Justice 
referred to the danger of the Town Clerks’ Association, 
and some interesting details showing how this association 
works against private enterprise were brought to light in 
the Liverpool Courier of November 27, 1902 :—‘‘ The de- 
fender of municipal trading, and it is a sign of healthy 
reaction that the system is now at last put upon its de- 
fence, may be challenged to deny the statement that but 
for this passing craze for public ownership at any cost, 
the country would before now have been intersected 
with a network of light railways, and dotted with electric 
poem stations. Companies anxious tocarry out this work 

ave spent thousands in Parliamentary costs and engi- 
neering plans, ae be met with a blank veto by muni- 
cipal councils. or years many towns all over the 
country prohibited the erection of an electric supply 
station, on the admitted ground that it wonld compete 
with the effete and debt-burdened municipal gas works, 
and the same wall of protection surrounds a considerable 
number of places to-day. Here are two samples of 
letters from town clerks to electrical companies, which 
may be commended to the notice of those who glorify 
municipal enterprise :— 

‘1. ‘Yours of the 29th ult., as to the above, has been 
placed before my council, who have directed me to state 
in reply that as the gas works at ——-—— belong to 
the council, they will at the proper time take the neces- 
sary steps for ae the pro’ issue of a provisional 
order for supplying electricity for public and private 
lighting within their district.’ 

“*2, ‘May I venture to inquire whether you are seriously 
contemplating proceeding with the application in respect 
of which you recently served me with a notice, and 
whether you are aware that the corporation are owners 
of the gas undertakings in this borough ?’” 

The invention of Mond gas was universally recognised 
us a valuable aid to the cheapening of production of 
many industries—universally with the exception of “‘ pro- 

essive” municipal ies. Applications to Parliament 
or authority to supply in this form that cheap power 
which is a prime necessary of industrial life have been 
met with general opposition—fortunately, not always suc- 
cessful—by local corporations; and the ground of their 
objection 1s typically expressed in a resolution passed by 
the Parliamentary Committee of a Midland town, that, 

‘* Having regard to the fact that the oy as the 
owners of the gas and electric light undertakings, had at 
stake a capital of 2,000,000 dols., that the Bill aimed a 
serious blow at the principle for which municipalities had 
been striving for many years past—viz., that the supply 
of gas, electricity, water, and tramways should be rem wo 
ee control, the Committee unanimously recom- 
mend that a petition against the Bill should be deposited 
in the House of Lords and the necessary steps ion for 
prosecuting the opposition.” 

Commenting on these facts the writer of the Courier 
article says :— 

‘* Here it is openly and unblushingly admitted that in 
the pursuance of the municipal trading fad enormous 

‘ vested interests’ have been created, for the support of 
which the ratepayers have been plunged into heavy liabi- 
lities, and for the protection of which it is considered 
necessary to offer strenuous opposition to the introduction 
of any more modern system of supplying light and power. 
Thousands of pounds of the ratepayers’ money are spent 
in opposing, in Parliament, schemes for giving the indus- 
tries of the town the benefit of scientific improvements. 
Is it ible to imagine anything more senseless and more 
suicidal in a country. which depends for its prosperity 
upon manufacturing p' 2" 

_XXVII. The Telephone Service.—The backward condi- 
tion of the telephone industry of England has been a 
hindrance to commerce, a source of annoyance to private 
communication, the subject of investigation by Parlia- 
ment, and a topic of endless discussion and controversy 
by those interested in both sides of the problem of 
municipalownership. Theadvocates of municipal trading 
and of State appropriation of public utilities have vocife- 
rously maintained that the cause of this lack of enterprise 
may be traced to the fact that until recently the tele- 
phone service was wholly in the hands of a private 
company. On the other hand, the friends of the company 
declare with equal force and a strong array of facts that 
the real cause of the trouble comes from the unreasonable 
interference and unjust demands of the British Govern- 
ment, which have made it impossible for private capital 
and enterprise to push ahead, apply the latest inventions 
and increase the service by reduction of price and exten- 
sion alike of public and — exchanges. A glance at 
the history of the telephone in England strongly indi- 
cates that the Government has played a fast and loose 
game with those who have undertaken to establish it, 
with the result that its progress has been retarded use 
the company never knew quite where it stood. In the 
first place the learned electric savant of the Post- 
Office declared the telephone, after it was in full opera- 
tion, an ingenious toy, but of no value for commercial 





purposes. This same official is at the present moment 
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vociferously denouncing the Marconi wireless telegraphy | 
as of no commercial value, while the Post-Oftice Depart- | 
ment is placing an obstacle in the way of its utilisation by | 
refusing to build two miles of telegraph wire and estab- 
lish an all-night service at Poldhu. In this way official. | 
dom is doing what it can to retard invention and stifle 
enterprise. In the case of the telephone, however, when 
it was finally established between such large centres of | 
population as Liverpool and Manchester, and began to} 
make inroads into the postal —- revenues, the 
Post-Office Department became alarmed and intervened. | 
It was decreed subsequently by the Courts that the tele-. 
phone was a telegraph, and that telephones worked for 
public benefit came under the Telegraph Act, and that 
therefore the Government had a monopoly of them. 

This was naturally a severe blow to the National Tele- | 
phone Company, and one calculated seriously to impede | 
its enterprise. As the Government was not prepared or 
not sufficiently sure of the financial success of the tele- 
phone to take it over bodily, as it had done the telegraph, 
it licensed the National Telephone Company to work 
under the Telegraph Acts at a 10 per cent. royalty on 
the gross receipts. The licenses were restricted because 
they were contingent upon the consent of local autho- 
rities, who could place obstacles in the way and prevent 
the laying of wires and otherwise obstruct the system’s 
installation. For some years the telephone people seemed 
to have struggled along, having little faith in the final 
outcome, untilin 1892 the Government of the day came to 
a general arrangement in reference to the telephone busi- 
ness of the country. The general outline of the arrange- 
ment by which the British Government in 1892 took over 
part of the telephone business of the country, was that the 
trunk wires which connect large towns should be worked 
by the Postmaster-General, and that business inside towns, 
which in England is generally called ‘exchanged busi- 
ness,” should be left in the hands of private companies. 
This dual arrangement had its disadvantages and, as 
those who understand the business will realise, its incon- 
veniences ; but the telephone company could do nothing 
but go ahead along the line mapped out by the Govern- 
ment. Having no control over the entire system, and 
being more or less hampered by municipalities in the 
matter of laying wires ; moreover, being compelled to pay 
over a large royalty to the Government, the inducement 
was not great to invest additional capital. The Govern- 
ment and the company seemed to have got along fairly 
well, giving an indifferent service for a rather high price, 
until the municipal traders, looking around for new fields 
to conquer, took the matter up. The Telegraph Act of 
1899 gives the municipalities the right to establish and 
work local systems within their own area in competi- 
tion, not with the Government trunk lines, but with the 
telephone conipany. Now, as veo pa J knows, the tele- 

hone service is not one that lends itself to competition, 

yecause it is obviously inconvenient for a telephone sub- 

scriber to find that ag a with whom he wishes to speak 
are not on his system, but on the system of some other 
company. What with the Government absorbing the 
trunk lines, and municipalities reaching out after the local 
business, the company which originally undertook the ex- 
ploitation of the telephone in England is becoming dis- 
couraged, and some of the officers openly say that, rather 
than still further complicate and obstruct business by 
municipal trading, it would be wiser for the Government 
to take it all over and run it, with the telegraph, as a 
State monopoly. 

XXVIIL. Loss on the Telegraph Undertaking.—There 
are several reasons why this plan is just now not agree- 
able to the British Government. In the first place public 
sentiment is murmuring against increasing State under- 
takings. Then the Government has made a mess of the tele- 

raph business, which does not even pay. Up to 1899 the 
British Government has lost the enormous sum of 
40,000,000 dols. in the management of the telegraph 
business. This has me alarming, because the loss is 
continually increasing, and last year it was 3,000,000 dols. 
It is generally conceded that a private company, or two 
private companies, as we have in the United States, 
would do the business far better and make it profitable. 
The actual experience in municipal telephoning so far 
has been so unsatisfactory that perhaps the less said about 
it the better. In the English case, that of Tunbridge 
Wells, the system cost so much and worked so badly, 
that the city was glad to sell it to the private company. 
In the case of Glasgow, the accounts are being severely 
criticised. First with regard to capital expenditure. 
At the inquiry in 1897 the telephone engineer employed 
by the corporation estimated that for an expenditure of 
489, 165 dols. he could put 5200 lines into operation, while, 
according to the published accounts, the total expenditure 
to May 31 was $63, 465 dols. for a total of 5067 working 
lines, which have been erected at a cost of 190 dols. each, 
as against the estimate of 90dols. With regard to the 
revenue, stated officially at 140,855 dols. for the nine 
months, it is said it included the amount paid in advance 
for telephone services not yet rendered, totalling a sum 
of 62,085 dols., and trunk and telegram fees, amountin 
to 8290 dols., which were merely collected on behalf o 
the Post Office, and require to be at once paid over, less 
a small commission for collection. To sum up, the con- 
clusion is reached that ‘‘had the accounts been properly 
made out, and a reasonable provision charged for depre- 
ciation and a fair rent for the use of the streets, and also 
a proportion of the preliminary expenses which have 
been pe to capital—say, 2400 dols. per annum—the 


result would have been a very serious loss, probably not 
less than 35,000 dols. or 40,000 dols. for the nine months, 
which there is every indication will grow in amount year 
by year. In commenting on the above facts, the West- 
minster Gazette, a paper rather friendly than opposed to 
municipal trading, said :—‘‘These statements certainly 





furnish considerable food for reflection.” 


XXIX.—Municipal House-Building.—We now come 
to municipal house-building as it has been carried on in 
England at the expense of the taxpayer. After examining 
the facts, it makes one hesitate as to the wisdom of this 
work, even though to do so may change the opinion of a 
lifetime. The amount of loans outstanding for working- 
class dwellings, according to the latest available official 
reports, is about 35,000,000 dols. It does not include an 
enormous scheme proposed in Glasgow, involving nearly 
4,000,000 dols. This proposal, however, has been rejected 
by the Scotch Private Bill Commissioners, who only 
sanctioned a loan of 750,000 dols. to complete schemes 
already authorised. The action of the commissioners has 
been arded as an indication that the Government 
authorities believe Glasgow has gone far enough in these 
schemes. In commenting upon this action, Mr. Gibbs, in 
his paper already refe to, says :— 

“They were evidently impressed by the strong repre- 
sentations made to them by the owners and occupiers of 
property in Glasgow, and by the three railway companies 
which run into the city. It is, moreover, very doubtful 
whether this municipal house-building has done much to 
solve the problem, which is the ostensible object of the 
local authorities. The cost of building materials and the 
rate of wages have inc ; and while a corporation 
cannot get the same amount of work out of its employés 
that a private contractor can, the latter cannot, if em- 
ployed by a municipality, work as cheaply as he can for a 
company, owing to the restrictions under which his con- 
tract has to be carried out.” 

The County Council find that they cannot carry out 
their building schemes without writing down the value 
of the land ; and Mr. R. M. Beachcroft, a member of the 
Council, has stated that the sites of the dwellings of the 
Council are valued at 460,750 dols., but that their actual 
value is 1,115,500 dols., the difference being thrown upon 
the rates. Even then the rents the Council are obliged 
to charge, to avoid throwing a still heavier burden on the 
ratepayers, are too high for the very people they wish to 
house, who, moreover, refuse to live under the rules and 
regulations (no doubt necessarily enforced in the interests 
of sanitation), and driven from one slum, they crowd into 
another, and exaggerate the evil. In one locality in 
London it is stated that only a few of the 5000 occupants 
of the houses which were pulled down became tenants in 
County Council buildings. Mr. Gibbs further says that 
the same story is told all over the country. In Liver- 

1, where over 9,700,000 dols. have been spent on 
nousing schemes, the proportion of the former tenants 
who occupy the new houses is my “ret ad small ; 
while at ain - on - Trent and Stafford housing 
schemes have been adopted which will involve a 
charge upon the rates, and the iy aad who does 
not live in municipal buildings will have to pay for 
those who do. 

The general effect of municipal house-building has been 
to stop all private enterprise from undertaking the build- 
ing of workmen’s dwellings. The Z'imes, in its series of 
articles on ‘‘Municipal Socialism,” gives a history of what 
the housing trusts, like the Peabody, Guiness, and Rowton, 
and companies have done for London. On the strictest 
business lines these companies have been able to secure 
profits ranging from 24 to 4 per cent., and, in some ex- 
ceptional cases, 5 per cent. Now the County Council is 
taking up the work at a loss ; the public dare not invest 
in private housing companies ; for if they did, the muni- 
cipalities would destroy the possibility of the capital 

ming remunerative. Commenting on this investiga- 
tion, the Zimes of October 20, 1902, says :— 

‘‘Our correspondent shows what, indeed, is common 
knowledge among all who have given any attention to 
the matter, that municipal house-building is a failure. 
When all sorts of dodges have been resorted to in order 
to —— the apparent cost of providing workmen’s 
dwellings, the fact stares us in the face that the dwell- 
ings are beyond the means of the class for which they 
were ostensibly built, or that municipal regulations are 
too irksome for that class to put up with. There is a 
showy but not very practical Act of Parliament which 
saddles municipalities with initial costs and delays, 
enough of themselves to destroy the business prospects 
of a building speculation. Putting these aside, we find 
that the municipal employer does not get the same value 
for money as the private one. Overseers and workmen 
alike think the = © aged inexhaustible and a proper 
subject for plunder. @ municipal council consists of 
gentlemen who depend upon the votes of theirownservants, 
and can most easily secure them by laxity of control. The 
demoralisation spreads, the private builder cannot get more 
work than the public one exacts, and the result is that the 
rents of workmen’s houses steadily rise in spite of dis- 
guised eleemosynary aid. Not only so, but in many 
cases there is an absolute dearth of houses, whereupon a 
cry is raised, not for a return to common-sense, but for 
more municipal building, with a more frank and com- 
plete reliance upon the rates. Accordingly the rates are 
rising with alarming rapidity in most p and the rise 
is contemplated with absolute satisfaction by our Socialist 
theorists. They think they are making the well-to-do pay 
for the poor and the idle. They are — inflicting a 
loss upon the community, and that loss will fall in the 
long run most heavily upon the poor, in spite of all the 
legislation in the world. The age are far more deeply 
interested than the rich in the wise conservation of 
national resources. 

If the above has been the result of municipal house- 
building in England, it would be most unfortunate to 
introduce this method in America. It would be far 
wiser to encourage philanthropic capital to undertake 
the work, always under city supervision and co-vperation, 
with the idea that the reward should be a low but sure 
rate of interest. 


(To be continued.) 


LAUNCHES AND TRIAL TRIPS. 


On Monday, the 2nd inst., the steel screw cargo steamer 
Noreg, built by the er Engineering and Ship- 
building Company, Bergen, Norway, went for her trial 
trip, and after compasses h m adjusted, proceeded to 
the measured mile, where a series of trials were run, and 
a mean speed of 10} knots attained. The vessel is of the 
following dimensions:—Length, extreme, 256 ft. ; breadth, 
36 ft. ; — 19 ft.; deadweight carrying capacity, 
2200 tons. The engines, which have also been constructed 
by the Laxevaags Company, are of the triple-expansion 
type, with cylinders 174in., 29in. and 48 in. in diameter, 
by 33 in. stroke. The working pressure is 175 lb. 





On Tuesday, the 3rd inst., there was launched from the 
yard of the Sunderland Shipbuilding Company, Limited, 
a steel screw steamer measuring 260 ft. between perpen- 
diculars by 36 ft. 8 in. broad by 22 ft. 3 in. deep, and 
built to carry about 2250 tons deadweight. The main en- 
= are being supplied by the North-Eastern Marine 

ngineering Company, Limited, Sunderland, and have cy- 
linders 19in., 31 in., and 51 in. in diameter by 36 in. stroke, 
steam being supplied by two boilers working at a pres- 
sure of 180 lb. ~ square inch. The vessel has been built 
to the order of Mr. Wilhelm Wilhelmsen, of Tonsberg, 
and on leaving the ways was named Tungus. 





The naval ordnance store vessel Bison, built and 
engined ¥, Messrs. Mordey, Carney, and Co. (South. 
ampton), Limited, Woolston Works, proceeded down the 
river on Wednesday last, the 4th inst., for her official 
trials at Stokes Bay. After having made the measured 
mile runs, the vessel was taken down the Channel to com- 
plete the 8 hours’ continuous running. The guaranteed 

wer for the full 8 hours was in excess of the contract. 
The remaining accumulation and auxiliary machinery 
trials were successfully carried out two days later. The 
—— the —— dimensions of the Bison :— 
Length between perpendiculars, 165 ft.; breadth, 26 ft.; 
depth, moulded, 13 ft. 3 in. She has a long raised 
quarter deck, 78 ft., and top-gallant forecastle. The 
machinery is situated aft, the main hold being 80 ft. in 
length, having a hatch 52 ft. by 12 ft., capable of stow- 
ing the largest of naval guns. The vessel has two steam 
winches and a er pee windlass for working the stock- 
less anchors. She is steered from the bridge by power- 
ful steam steering gear, and from aft by a patent screw 
gear on to the rudder-head. The officers’ accommoda- 
tion is amidships, under the bridge. The engines are 
triple-expansion, having cylinders 134 in., 204 in., and 
31 in. in diameter by 24 in. stroke, and steam is supplied 
from a Scotch boiler, 13 ft. 9 in. in diameter by 10 ft. 6 in. 
long, at a working pressure of 150 Ib. 





The new screw steamer Colonial left Belfast on 
Friday, March 6th, to undergo her : trials. This 
vessel has been built and engined by Messrs. Workman, 
Clark, and Co., Limited, Belfast, for Messrs. T. and 
J. Harrison, Liverpool, and is the eighth vessel built by 
them for these owners. The — dimensions of the 
steamer are: Length, 400 ft.; b th, 48 ft. 6 in.; depth 
moulded, 33 ft. The cargo space is divided into five holds 
by steel bulkheads extending to the spar deck, the main 
holds having been specially designed for carrying large 
packages, with the decks supported by. deep fore-and-aft 
girders below the beams. Passenger accommodation, 
with dining-saloon, is placed in a steel deckhouse at the 
fore end of the bridge deck. The machinery is of modern 
triple-expansion type, having cylinders 25 in., 41 in., and 
68 in. in diameter respectively by 54 in. stroke, indicating 
2500 horse-power, supplied by steam from two double- 
ended and one single-ended steel multitubular boilers 
working at a pressure of 190 lb. per square inch. 


On Friday, the 6th inst., the steel steamer Hektos, built 
A Messrs. R. Craggs and Sons, Limited, Tees Dockyard, 

on pee for the Angfartygs Aktiebolaget ‘‘ Finska 
Lloyd,” of Helsingfors, Finland, proceeded to sea for her 
official trials. The results were pronounced entirely satis- 
factory, the vessel registering a speed of over 11 knots 
in light trim. The boat has a deadweight capacity of 
about 3000 tons. The nr has been su lied by 
the North-Eastern Marine LEngineerin mpany, 
Limited, from their Wallsend works, and has cylinders 
21in., 34in., and 56 in. in diameter by 39 in. stroke, 
steam being supplied by two large single-ended boilers 
working at a pressure of 165 lb. per square inch. 


On Tuesday, the 10th inst., the Flensburg Shipbuilding 
Company, Flensburg, launched from their new yard a 
steel screw steamer built to the order of Messrs. J. Jost 
and Co., of the same port. Length over all, 255 ft. 10 in.; 
length between perpendiculars, 245 ft. 3 in.; breadth, 
extreme, 35 ft. 44 in.; depth of hold, 17 ft.6 in. On 
leaving the ways the vessel was christened Fiducia. 


The s.s. Hermod was successfully launched from the 
North Sands Shipbuilding Yard of Messrs. Joseph L. 
Thompson and Sons, Limited, of Sunderland, on Thursday, 
the 12th inst., and has been constructed to the order of 
Messrs. Bruusgaard, Kiosterud, and Co., of Drammen. 
The principal dimensions of the vessel are: Length, 
331 ft.; breadth, 48 ft.; and depth, 24 ft. The engines 
and boilers have been constructed by Messrs. George 
Clark, Limited, of Sunderland, the sizes of the cylinders 
being 24 in., 39 in., and 65 in. in diameter by 42 in. stroke, 
— ied with steam from two large boilers working at 
180 lb. pressure. 

















CENTRAL Ratiway or Brazit.—A tunnel of considerable 
length under the Mantiqueria motntain chain is now 








approaching completion upon this line. 
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‘* ENGINEERIN —— PATENT 


ComPiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
UNDER THE ACTS OF 1883—1888, 

The number of views given in the Specification Drawings is stated 
inventions are communicated from abroad, the Names, 


Where 
é&e., of the Communicators are fener italics. 
Copies of Specifications may be ined at the Patent Office Sale 
anch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform of 8d. 

The date of the advertisement of the a_i of a, Complete 
Fore cg ny is, in each case, given after the abstr 
‘atent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months the 
the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Ofice of opposition to the a 

Patent on any of the grounds mentioned in the 


ELECTRICAL APPARATUS. 


1820. G. C. Hurrell, Wimbledon. Cable-La ° 
(6 Figs.] January 23, 1902.—This invention relates to electric 
cables in conduits. ‘ihe cable may be either bare or insulated, 
and is laid in earthenware pipes, each length of which has a 
perforated support for the cable at its end. Extending upwards 
from the pipe line are T-pipes, through which heated and fluid 
bitumi subst is poured to fill the pipe-line. At the ends 
of sections and in the draw-boxes are devices for rendering the 
cables taut when expanded by the heat of the bitumen. In dis- 

bering the completed lines, and in order that the cables may 
be withdrawn from the pipe, a bare conductor (it may be the cable 
itself) laid in the pipe is electrically heated to render the bitumen 
thoroughly liquid. (Accepted January 28, 1903.) 

3819. J.T. Niblett, London. Storage Batteries. 
February 14, 1902.—This invention, limited in its scope by the 
title of the patent, to storage batteries, relates to the employ- 
ment of kieselguhr mixed in with the active constituents 
of the battery, or in the separating medium between the 
electrodes. The active matter of a lead storage battery 
may contain from 1 to 5 per cent. of kieselguhr, and, it is 
stated, can yield current safely at the rate of 1 ampere per 
square inch of electrode surface. 
porous plates for storage batteries with or without admixture of 
other absorbent materials and with or without admixture of car- 
bonaceous material that may be subsequently burned out. (Ac- 
cepted January 28, 1903.) 


5997. S. Z.de Ferranti, London. Circuit-Control 
Apparatus. [7 Figs.) March 11, 1902.—This invention relates 
to electric switching devices, and chiefly to arrangements com- 
prising resistances of the kind that‘ build up” under the action 
of current. In such switches and resistances contact is broken 
either by one of the aluminium electrodes at the surface of its 
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electrolyte or on ordinary switch contacts. In the latter case the 


movable contact may pass from the main bus-bar over an auxi- 
liary bus-bar, making contact with the resistance, and may be 
caused to dwell upon the auxiliary bus-bar long enough to cause 
the resistance to‘ build up ” by the use of a dash-pot apparatus, 
in which the walls of the pot may be nearer the piston in one part 
than in another. (Accepted January 28, 1903 ) 


6233, S. Z. de Ferranti, C. C. Garrard, and H. W. 
Clothier, Hollinwood, Lancs. Automatic Switches. 
(2 Figs.) March 13, 1902.—This invention provides an automatic 
switch that will not complete its effective operation until such 
atime interval has elapsed, after the first passage of abnormal 


current, as would render the interruption of the circuit essential 
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in the interest of certain parts thereof or of apparatus controlled 
tnereby. A dash-pot arrangement is used to retard the operation 
of the motor device and the said dash-pot may be constricted so 
as to fit its piston more closely in some parts than in others and 
may have a by-pass, for the retarding fluid, of regulable cross- 
sectionalarea. (Accepted January 28, 1903.) 

8557. The British Thomson - Houston Com any, 
Limi London. (J. B. Lyme, Schenectady, N.Y., U.S.A.) 
Motor Control. (8 Figs.] April 12, 1902.—In this specifica- 
tion is broadly claimed :—‘‘In an electro-magnetic switch the 
combination of a solenoid and its core, of a switch arm pivoted 
to said core, an independent contact movable by said arm, and 

dashpot limiting the movement of said contact.” The regu- 


, unless the 


Kieselguhr is used to make | 


lable dashpot arrangement may be adapted to allow its piston 
to move more rapidly in some parts than in others. The inven- 
tion is applied in connection with motor controllers operated 
| from a distance, in order to cause the contact-arm to travel over 
| intermediate contact pieces at‘the desired speed. (Accepted 
January 28, 1903 ) 
| 7039. S. Z. de Ferranti, London. Electric Fuses. 
| (6 Figs.] March 22, 1902.—In this specification is broadly claimed : 
‘*In electric fuses the method of embedding the fusible element 
in a badly-conducting material, so that a path for the momentary 
| extra current induced when the fuse blows is provided, substan- 
| tially as described.” Any ‘‘suitable” badly-conducting (presum- 
ably uninflammable) material may be used, and which, it would 
appear, need not necessarily be a pyro-electrolyte, although 
p aster of Paris is specified. The inventor says :—‘‘If plaster of 
Paris or other absorbent material be used, it becomes slightly con- 
ductive owing to absorption of moisture ; and when the fuse blows 





this conduction allows the inductive energy, which would other- 
wise cause the conductors to become highly charged, to be dis- 
charged through it after actual metallic interruption has occurred. 
| The gradual evaporation of the moisture on the blowing of the 
fuse causes the plaster of Paris to become a non-conductor again. 
This after current is so extremely small as to be quite negligible. 
| Apart from this, however, owing to the fuse-wire being entirely 
| embedded, when the fuse blows a slight layer of either metal 
or metallic oxide forms along the inside of the small tube formed 
by the wire in the embedding material, and this also acts as a pre- 
ventive of rise in potential.” The conductor passage is vented at 
|each end. (Accepted February 4, 1903.) 


27,472. Siemens Brothers and Co., Limited, Lon- 
| don. (Siemens and Halske, Berlin.) Cooling Dynamos. 
{1 Fig.] . December 12, 1902.—In this specification is claimed :— 
“In a continuous-current dynamo-electric machine having gaps 
| in the armature at right angles to the axis, channels connected 
| therewith running near to and parallel to the axis and a fan, the 
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| 
arrangement of the fan between the commutator and the arma- 
ture and the construction thereof in such form that it is adaptable 
without essential alteration to the usual design of machine, sub- 
stantially as and for the purpose set forth.” It is ‘the usual 
design of machine” that does not need “ essential alteration.” 
(Accepted February 4, 1903.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 





| 1568. J.W. Lea and J. H. Perrins, Birmingham. 
Smoke Consumer Carrier. [1 Fig.) January 21, 1902.— 
| In order that a smoke « i descence gas or other 


of an 
| lamp should not fall in the event of the chimney breaking, a sup- 





| port for the smoke consumer is provided springing directly from | 
the burner head. The smoke-consumer holder may be removable | 
and can be made with an expanding ring base whose free end is 
clampable upon the rising stem of the holder by means of a slid- 
ing clip thereon. (Accepted February 4, 1903.) 


GUNS AND EXPLOSIVES. 


18,204. S. E. Page, London. (H. Binney, New York 
City, U.S.A.) Projectiles. [4 Figs.] August 18, 1902.— 
According to this invention an armour-piercing projectile, in 





| 
| 


| order that it may better resist breaking-up strains, is made with 
| a point at least as long as, and preferably pre than, an ogival 
int of a uniform curvature of two calibres radius, but is shaped 








| blunter than would be the case with such uniform curvature, for 


a certain distance at a zone where its diameter is about one-sixth 
calibre. The nose of the point may be shaped as desired. In 
shells according to this invention the powder chamber in length 
may exceed one-half the total length ofthe shell, and its walls 
are preferably in no part thinner than one-quarter calibre. The 
inventor says :—‘‘I would point out that the present invention 
seems to effect directly and consequentially a redistribution of 
metal mass throughout the entire body of the modern armour- 
piercing projectile, resulting in such a peculiar balancing of the 
strength of the different portions of the shell as not only to more 
effectively resist the stresses and strains set up by the inertia of 
the shell on striking the armour plate, but also to produce the 
remarkable result that the powder-carrying capacity is so increased 
that I am enabled to entirely do away with any necessity for 
carrying both explosive shells and armour-piercing shells as sepa- 
rate and distinct classes.” (Accepted February 4, 1903 


8465. A. Reichwald, London. (Fried. Krupp, Essen, 
Jermany.) Howitzer e Mechanism. [11 Figs.) 
April 11, 1902.—This invention provides means for rapidly trans- 
ferring a gun barrel from the firing to the loading position and 
vice versd. The apparatus comprises a clutch normally connect- 
ing together parts of the elevating gear, so that when the clutch 
is thrown out of gear the gun barrel can be raised and lowered 
independently of the operating mechanism of the elevating gear. 
In one apparatus there is a toothed sector elevating gear, and the 
shaft carrying the gear-wheel which engages the toothed sector 

















(¢463) 


is divided into two parts, connected by means of a clutch which 
can be thrown out of gear by the co-operation of helical faces 
formed upon a part of the clutch and upon a revoluble sleeve 
connected with a hand-lever attached to a second lever extend- 
ing beneath the breech of the gun barrel, so that when the hand- 
lever is thrown over in one direction the clutch is thrown out of 
gear and the gun barrel brought into the loading position ; while 
when the hand-lever is moved in the other direction, the gun 
barrel is returned to the firing position and the clutch thrown 


into gear. (Accepted February 4, 1903.) 
21,288. M. Weiss, Budapest, Hungary. Shell. 
{7 Figs.) September 30, 1902.—In this specification is broadly 
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claimed the manufacture of shell from tube by stamping or by 


| stamping and jumping the tube to close its end and thereby to 


form the point of the shell. (Accepted February 4, 1903.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 

5608. The Hon. M. F. Napier, Lingfield. Adjust- 
able Spanner. (6 Figs.) March 6, 1902.—This invention pro- 
vides an adjustable wrench or spanner having two limbs with 
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small teeth or serrations on adjacent faces. One of the limbs is 
movable along the other and has pivoted abutment pieces adapted 
to bear against the outer edge of the other limb, so that when 
the limbs are gripped by the user, the teeth are thrown into 


Fig.t. — Fig.2. 4. 















Iso} 
engagement and the wrench is locked without back-lash, the 
abutment pieces being adapted to allow the limbs to be moved by 
the user sufficiently far apart to disengage the teeth and adjust 
the wrench, the fineness of the adjustment being limited only by 
the pitch of the teeth. (Accepted January 28, 1903.) 

23,285. C. Stollewerk, Aix-la-Chapelle, Germany. 
Two-S Gear. (9 Figs.) October 24, 1902.—This inven- 


tion provides a free-wheel two-speed gear specially applicable to 
bicycles. The driving shaft has two oppositely-geared ratchets 








123,285 


through which, and by means of gear having the required 
difference of proportion, motion may be communicated to 
the driven shaft at a lesser or greater rate according as the 
driving shaft is turned in one or the other direction. (Accepted 
January 21, 1903.) 

2490. A. Tincon, Lyons, France. Variable Speed 
Gear. [4 Figs.) January 30, 1902. (Convention date, July 15, 
1901.)—This variable speed gear comprises discs thinned towards 


the edges ae the driving and driven shafts, and an intermediate | 
e 


shifting axle carrying wheels whose rims are adapted to grip the 





discs When the said wheels are pressed together by springs. The 
arrangement is such that as the shifting axle is moved between 
the driving and driven shafts the s of the driven shaft is 
varied. Means are provided for relaxing the grip of the shifting 
axle wheels. (Accepted January 28, 1903.) 

644. 8. Brotherhood and C. W. Bryant, London. 
Clu {9 Figs.] November 21, 1902.—This invention provides 


i 


Fug. 7. 








a clutch for connecting two shafts in one definite relative position 
of their whole range of motion. The clutch consists of a sliding 


sleeve with projections on the one shaft engaging with corre- | 
sponding jaws on the other shaft, and controlled in its motion by | 
pins on the sleeve passing through holes in discs, which holes | 
are brought into alignment with the pins by a controlling device 
actuated by the rotation of the shaft. The means for controlling 
the alignment of the pins on the sliding sleeve on the one shaft 


| with the holes in the attachments on the other shaft may consist 


| of a toothed slide with holes therein mounted in a disc engaging 
in the grooves ofa spiral cut in the face of another disc operated 
by the rotation of the shaft. (Accepted January 21, 1903.) 


RAILWAYS AND TRAMWAYS. 


4138. W. Schmid, Munich, Ge: . Brakes. 
| (3 Figs.) February 18, 1902.—According to this invention, and 
| in order to ensure the more rapid application, especially upon long 
trains, of air pressure or vacuum brakes, in the case of the former 








escaping air is withdrawn by means of a vacuum-producing device, 
; and in the case of the latter air under pressure is admitted to the 
| brake pipes. A driver’s brake cock for a locomotive is described. 
(Accepted January 28, 1903.) 
STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
8634. R. Parsons, London. Steam Traps. [13 Figs.) 
April 14, 1902.—This invention relates to steam traps of the kind 
described in the specification of British Letters Patent Nos. 20,932, 
_ of 1899, and 4662, of 1895, and operated by volatilization and con- 
densation of a liquid, and provides means for holding the con- 











densal chamber in position, and for rendering it steam tight. 
A protecting cover having openings and means for render- 
|ing it water and steam tight is provided. A radiator may be 
| secured in heat-conducting relation with the means for holding 
| the condenser chamber. (Accepted January 28, 1903.) 


2065. W. Lloyd Wise, London. (Maschinenfabrik Oer- 
likon, Oerlikon, Switzerland.) Mechanical Dri ar. 
{5 Figs.) January 25, 1902 —According to this invention there 

| is provided driving gear for an electrically-propelled vehicle, and 
comprising an electro-motor mounted on a portion of the vehicle 
carried by springs from the axles, and worm gear connected to 
/an axle, and in which the gear casing is prevented from rotating 

















around the axle by means of a lever rigidly connected to the casing, 
and having at its free end (which is approximately in the horizontal 
plane containing the axes of the'carrying wheels) a spring connec- 
tion with the frame of the vehicle body or with that of a truck 
thereof. The invention is adapted to vehicles having bearings 
lying outside the wheel track. The scope of the invention is 
limited to vehicles that are driven electrically. (Accepted 
Jonuary 28, 1903.) 


20,811. A. and E. Pulbrook, London. Pneumatic 
Vehicle-Sp: Support. [5 Figs.) October 17, 1901.— 
According to this invention in vehicles having pneumatic support- 
ing springs amplitude of motion of the vehicle is minimised by 
means of an additional set of springs acting in opposition to the 
main springs. 
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contained air is put under compression, and others that the con- 
tained air is attenuated. In one arrangement it is proposed to 
adopt wedge-like cushions to counteract the main springs, the 
vehicle 'y, when the under carriage is jolted, sliding or rolling 
upon one angular surface of the cushion. (Accepted January 28, 








1902.) 


Some of the springs may be arranged so that the | 
| 


MISCELLANEOUS, 


| 6450. Sir W. H. Bailey, seaeere, Lancs. Speed and 
| Pressure Indicators. [3 Figs.) March 17, 192.—In this 
| specification is broadly claimed :— peed or pressure indi- 
| cator having its graduated dial illuminated by incandescent elec- 
| tric lamps, substantially as and for the purpose herein set forth.” 
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6450. 


In a described arrangement the lamps are borne upon the indi- 
cator casing, and are in the interior thereof, the dial being 
opalescent. The invention does not appear to relate to such 
apparatus when only a single lamp is used for illuminating pur- 


| Poses. The reason for employing a plurality of lamps is not 
stated. (Accepted January 28, 1903.) 

7609. H. H. Lake, London. (A. J. Mundy, Boston, 
Mass., U.S.A.). Signailing. [1 Fig.) March 29, 1902.—This 


invention provides a means of dual signalling whereby may be 
calculated the distance of a ship from a signalling station on 
shore. The first claim is for ‘‘ the method or system of signalling 
| herein described, the same comprising the transmission of an 
| instantaneous signal by wireless telegraphy from a main or 
| sending station to a receiving station, and the transmission 
|of a progressive signal from a sending station to the same 
receiving station, started at the same time, or at a known 
interval of time, with respect to the time of the instan- 
| taneous signal.” The inventor says :—‘“Su a ship to 
| he approaching the coast and it were to be signalled from the 
shore by my system. It would receive two signals, one an in- 
stantaneous electric signal from the ordinary wireless telegraphy, 
and the other a sound signal from a submerged bell or other 
sound-producing device, and there would thus be delivered to the 
ship in successive order two signals of essentially different 
character, preferably simultaneously actuated, one of which 








reaches the observer upon the ship instantly, and the other at a 
known rate of speed. The observer upon the ship, by noting the 
lapse of time between the receipt of the two signals, can ascertain 
the distance of the ship from the charted location of the sound 
signal, just as by counting the seconds between a flash of light- 
ning and a peal of thunder the distance of the flash is known. 
Two or more sound signals, separated, say, several miles, can be 
used as well as one, and these enable the observer on the ship to 
determine his distance from each of them in the manner above 
described, and with the difference in time of their receipt he will 
be able to determine the exact position of the ship upon a chart 
by simply drawing two circles thereon, one for each charted loca- 
tion of the two sound signals, the radius in each case representing 
the distance ascertained by the time interval between the wireless 
electric signal and the receipt of the sound signals through the 
water, and the position of the ship will be where these two circles 
intersect.” All the claims are limited to the use of wireless 
telegraphy for giving the instantaneous signal ; it is not stated 
whether light has heretofore been used for a similar signalling 
purpose. (Accepted January 28, 1903.) 

2680. H. Meier, Benrath, Ge - Wind Motors. 
{5 Figs.) February 3, 1902.—In this wind motor, which is of the 
kind having flaps and a vertical axle, means are provided whereby 
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| 
| FEBOT 
| the flaps when they blow over are caught by stops that prevent 
| them from going too far, and retain them in a position in which 
| they catch the wind as a wedge, and so contribute for a time 
towards driving the axle. (Accepted January 28, 1903.) 
| 955. H. Luttke, Wandsbeck, Germany. Nitrc- 
Cellulose Varnish. November 13, 1902.—Nitro-cellulose var- 
| nish for the production of photographic films and for other uses has 
| heretofore had added to it various oily or other substances in order 
| that the film left by the varnish might not crack on drying. As oils 
or gummy substances are objectionable when such varnish is to be 
applied in photography, the gum or oil having a solvent action on 
| the emulsion layer put upcn the film, according to this invention 
| in substitution for such gums or oily substances nitro-glycerine is 
| used. The proportion of nitro-glycerine is larger in thick varnishes 
| for photographic film manufacture) than in other varnishes, and 
| may me) between 10 per cent. and 30 percent. (Accepted January 
| 28, 1903. 
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TANGENTIAL WATER-WHEELS. 


Wuutst in Europe regular turbines are used in 
nearly all hydraulic power plants, the tangential 
water-wheel still holds its own on the Pacific Coast 
of North America, and as its special merits are being 
at length recognised elsewhere, it is probable that 
this type of water-motor will be, as time goes on, 
less exceptional in other countries and districts 
than it is at present. Water powers on the Pacific 
Coast are generally somewhat peculiar, in that the 


head is generally very great, whilst the quantity | the special conditions of the case, it did not prove 
of water is not large. The water, moreover, is not' more satisfactory from a commercial standpoin, 














infrequently heavily charged with sand, and as 
this causes erosion of the buckets, it is well to be 
able to replace these as the necessity arises, without 
being required to renew the wheel as a whole. In 
conditions like these it is easy to see that the 
ordinary types of turbine have certain disadvan- 
tages which would tend to make them of less 
commercial value than tangential wheels, even 
were their efficiency markedly superior. Indeed, 
with high heads, wheels of the pressure type are 
scarcely practicable, since the number of revolu- 
tions is a function of the head and of the quantity 
of water to be passed. With high heads the speed 
becomes excessive, though there are cases in which 
such turbines have been used even in these circum 
stances. Girard turbines are free from this draw- 
back, since the size of the wheel is independent of 
both the quantity of water available and of the head 
at which it is supplied, but they are much more 
elaborate in construction than the tangential wheel. 
In fact, the early tangential wheels were built 
almost entirely of timber, later developments 
having been arrived at very much on a “cut and 
try” system ; though there is evidence that even 
40 years ago some few of the hydraulic engineers 
of the Pacific Coast had begun to grasp the prin- 
ciples of water-motor design, as originally worked 
out by European engineers. Briefly speaking, 
these principles are summed up in the maxim that 
‘the water should enter the wheel without shock 
and leave it without velocity.” This maxim was 
distinctly violated by the original hurdy - gurdy 











wheel. This was usually built of 4-in. timber, and|step in improving this wheel was taken by tho 
resembled a circular saw having teeth at 8 in. pitch. | Pacific Iron Works in 1866. That company built a 
The sides of, the teeth were closed in by planking, | cast-iron wheel on the lines of the hurdy-gurdy, with 
forming them into buckets, and the shaft and its | the difference that the bottom of the bucket was not 
bearings were generally also of timber. If the fall was | closed in, and the water could escape towards the 
low, reétangular wooden pipes, often held together | centre of the wheel, a certain reactive effect being 
by wooden wedges and freenails, were used to convey | thus obtained. Indeed, by using suitable curves 
the water to the nozzle; but with greater heads | such a wheel might be made very efficient, and 


the supply pipe was constructed of sheet iron. This | would then closely resemble an ordinary Girard 
wheel, crude as it was, is credited with an efficiency | turbine. 

The cup-shaped bucket was brought forward 
somewhere about 1870, and is said to have given a 
‘very 


of 40 per cent., and it is doubtful whether, under 





fair efficiency, A jet striking a cup larger 














Side View. 
The Ellipsoidal Bucket. 


Fig.70. 
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End View. 
The Ellipsoidal Bucket. 





Side Cross-Section. 
The Ellipsoidal Bucket. 


than itself spreads symmetrically, and escapes over 
the rim with a backward velocity. If this back- 
ward velocity is just equal to the forward velocity 
of the bucket, the whole energy of the jet will 
have been expended in the bucket, and the 
ment of the tangential water-wheel contributed to | efficiency should be unity. Unfortunately, how- 
the Proceedings of the American Institute of Min- | ever, though this energy is expended in the bucket, 
ing Engineers by Mr. W. A. Doble at their Cali-| some of it goes in simply generating eddies, and 
fornian meeting in 1899, it appears that the first | is therefore ultimately dissipated in heat, The 


than a regular turbine would have done, in spite of 
the higher efficiency of the latter, since the hurdy- 
gurdy wheels could be built on the spot out of 
local materials. 

From a careful historical study of the develop- 
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WATER-WHEELS. 








Fic. 20. 


Fic. 19. THe Lippy Governor. 


loss thus arising was reduced later on by the intro- 
duction of the now well-known jet-splitting wedge. 
This seems to have been independently invented 
by different engineers, but is most commonly 
associated with the name of Pelton. There is, 


however, evidence that the idea had previously | 
been formulated on theoretical grounds by Professor | 
‘came into general use, and with it the claim for 


Hesse, of the University of California. 

Mr. Pelton’s own account of his invention is 
interesting. It appears that one of the cup- 
shaped wheels already mentioned got loose on its 
shaft, and, being displaced relatively to the jet, 
the latter struck the side instead of the centre of 
the bucket. It was observed that under these 
conditions the mill which the wheel was driving 
ran faster. As, however, the eccentric position of | 
the jet caused an end thrust on the shaft, Mr. 
Pelton proposed first to have two sets of buckets | 
mounted on either side of the wheel, the side thrust | 
oa the one set of buckets being counterpoised by | 
that on the other, the jet playing on the dividing | 





line between the two sets of buckets, as indicated 
in Fig. 1, page 401, for which we are indebted to Mr. 
Doble’spaper. The step from this arrangementto the 
splitting wedge was obvious, and was made by Mr. 
Pelton, a mid-section through whose bucket is 
shown in Fig. 2, whilst Fig. 3 shows a complete 
bucket in perspective. This type of bucket soon 


very high running efficiencies. How far these claims 
are substantiated is even yet a matter of dispute, 
the results obtained in different careful experiments 
varying through very wide limits. The highest 
figure which seems at all well authenticated is one 
of 91.85 per cent., which is said to have been 
attained in the case of a 26-in. cascade wheel tested 
by Professor Hitchcock in the engineering labora- 
tory of the Ohio State University in 1897. This 
figure was obtained with a head of 163 ft. ; the 
flow of water was 2085 lb. per minute, and the 


bucket velocity 46.2 ft. per second. The wheel ran | 


at 447 revolutions per minute, and gave 35 horse- 





Fics. 20 anp 21. 





Fia. 21. 


JETS OBTAINED WITH THE 
DosBLeE GOVERNOR. 


power on the brake. A similar wheel of larger 


|size, giving 80 brake horse-power, showed an 


efficiency of 90.04 per cent. In the absence 
of complete details as to the method of conduct- 
ing the test, these figures will be treated with 
some reserve, and perhaps the same should be 
said as to certain tests made by Mr. Ross E. 
Browne in the laboratories of the University of 
California in the year 1890. Here a Pelton wheel 
15 in. in diameter, working with a ,%j-in. nozzle 
under a head of 50 ft., is stated to have shown an 
efficiency of 82.6 per cent., whilst with a #-in. 
nozzle the efficiency was 82.5 per cent. On reduc- 
ing the head to 8 ft. the efficiency was 73 per cent. 
On the other hand, in some experiments made in 
1897, at the McGill University by Mr. J. T. 
Farmer, the wheel made a much less favourablo 
showing, the highest efticiency recorded being 
70 per cent. The wheel tested in this case was a 
Pelton No. 3 motor, 18 in. in diameter. The 


experiments were made with heads up to 236 fti, 
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and with nozzles } in. and ? in. in diameter, whilst 
the speed was varied both above and below the 
point of maximum efticiency, which, as stated, was 
but 70 per cent. This, no doubt, is a very fair 
result, but is far below those claimed in the 
tests made by Professor Hitchcock and Mr, 
Browne. If the figures obtained by these ob- 
servers can be accepted, it would seem that there 
is practically no margin left for any substantial 
improvement in the tangential water-wheel. Never- 
theless, as commonly constructed, there are several 
possible causes of dissipation of energy. In the 
first place, the angle at which the jet strikes the 
bucket varies as the wheel turns round, whereas in 
a well-constructed impulse turbine this angle is 
constant, and is, moreover, more nearly tangential 
to the direction of the jet than is the case with the 
bucket of a tangential wheel. 

Further, as often constructed, the flat lower lip 
of the bucket slaps the jet instead of entering it 
quietly. This defect has probably arisen from the 
makers neglecting to take into account the relative 
motion of the bucket and of the jet. Thus in 
Fig. 4 it would seem that the lower lip of the 
bucket is inclined back sufficiently to clear the jet 
well. If, however, the diagram of velocities is 
drawn, it will be seen that this is by no means the 
case, the direction in which the jet meets the 
bucket being really parallel to the line AB. In 
this diagram AC represents the velocity of the 
jet, and B C that of the bucket. Hence the lower 
lip of the bucket should, if shock is to be avoided, 
be made parallel to or inclined away from the 
line A B. The direction of this line will, of 
course, vary, as the bucket descends through the 
jet, but as these jets are generally of small dia- 
meter, this fact is not of any serious importance. 
A type of bucket based on these considerations 
was patented in 1893 by Mr. 8S. L. Berry, of 
Philadelphia, and is represented in Figs. 5, - 6, 
and 7. In this case the bucket has no lower lip 
at all, but is brought to a sharp edge, as shown. 
The back of this entering lip is bevelled away so 
that, as shown in Fig. 7, it will stand clear of the 
jet throughout its motion... In this figure H F re- 
presents the velocity of the jet, GF that of the 
bucket, and F I the virtual direction of the jet 
relatively to the bucket. It will further be seen 
that the jet splitting wedge M (Fig. 6) is curved 
in the vertical plane, as shown by the sections 
through it in Figs. 5and 7. This curve is chosen 
so that the vertical angle between the jet and the 
wedge changes little throughout the action of the 
jet. Thiscurve is easily drawn by determining the 
virtual direction of the jet at three points in 
the path of the bucket and drawing a circle through 
these. As shown in Fig. 6, the jet on leaving the 
wheel does so in the direction cd, thus clearing 
the next bucket; it carries away with it, therefore, 
residual energy due to the transverse velocity b d. 
It will be seen that in order that this should be 
small it is necessary that the buckets of a tan- 
gential water - wheel should not be too closely 
spaced, as otherwise the jet on leaving one bucket 
will strike on the back of the next. The bucket 
just described would seem to have several points of 
superiority as compared with the ordinary Pelton 
bucket. The latter in another way also violates 
hydro-dynamic principles, since it is a maxim in 
hydraulics to avoid any kind of sharp corner or angle 
to which the flowing water may have access. In 
Fig. 3 it will be seen that there are a number of sharp 
corners in the bucket. It is true that the bulk of 
the water will avoid these, but since a jet striking 
a surface at an angle spreads in all directions, some 
water must find its way into these corners, and 
some loss by eddying must thereby arise. A bucket 
which appears to have special merits in this regard is 
the Doble ellipsoidal bucket, which is illustrated in 
Figs. 8to 12. In this bucket the lower edge is, it will 
be seen, cut away near its centre, and the jet-split- 
ting wedge E terminates in a sharp point F, which 
will enter the jet as the bucket comes round with 
a minimum of disturbance. Whatever direction the 
water may flow in, it meets a surface of easy curva- 
ture, and is delivered over the edges of the bucket 
with a proper residual velocity.’ We have no par- 
ticulars as to the absolute efficiency attained with 
wheels thus fitted, but they have been used to re- 





Doble buckets should prove exceedingly good when- 
ever they. are submitted to a properly-conducted 
test. Another feature claimed for them is that 
they wear very uniformly when the water supply is 
charged with sand. Thusin the Mt. Whitney Power 
Company’s plant, although the working head is 
1300 ft., and no sand traps were originally fitted, 
the wheel was still in excellent condition at the 
end of fifteen months. After this a sand-trap 
was brought into use, and it was found that 
the water, though clear, was highly charged with 
granite sand. A pit 100 ft. long by 6 ft. wide fills 
up 4 ft. in from three to five days, so that during its 
fifteen months’ work the buckets must have been 
subjected to the scour of 500 or 600 cubic feet of 
sand per day. As the velocity of the jet is about 
295 ft. per second, it is only natural that the 
buckets were somewhat worn ; but this wear has 
been uniformly distributed, and the surfaces are as 
smooth and perfect as when originally fitted. 
Wheels of this type have been supplied by Messrs 
Abner Doble and Co., of San Francisco, to the 
Snoqualmie Falls Power Company, where each of 
the principal units is of 2500 horse-power, working 
under a head of 250 ft. A pair of these units is 
illustrated in Figs. 13, 14, and 15, page 402. Each 
set consists of six wheels mounted on the same 
shaft, and driven by two jets arranged as shown 
in Fig. 15. The wheels are 4 ft. in mean diameter, 
and are designed to run at 250 revolutions per 
minute. Their general construction is, perhaps, 
better shown in Fig. 16, which represents a wheel of 
150 horse-power used for driving the exciter at the 
same station. A point of special interest in’, this 
plant. is the method of governing the speed 
of the- wheel. The most usual plan of governing 
wheels of the Pelton kind has in the past been 
that of simply deflecting the jet, so that it 
failed to strike the buckets. This plan is, of 
course, wasteful of water, since as much is sent 
into the tail race when the wheel is running light 
as when loaded, and in practice is less simple to 
carry out than might at first sight appear. In short, 
the nozzle is mounted on a ball-and-socket joint, 
such as is used with hydraulic mining monitors. 
This joint has to be kept tight under high pres- 
sures, and yet it must nevertheless move easily 
when necessary, if ‘‘ hunting” is to be avoided and 
the speed of the wheel kept fairly constant. The 
difficulties in effecting this led to the very ingenious 
system of governing described in our issue of 
June 14, 1901, and from which we reproduce 
Figs. 17 and 18. 

In this case the wheel is built up of two discs 
mounted on the same shaft, along which they are 
free to slide, but are normally held in contact: with 
each other by springs. Each disc carries a series 
of half Pelton buckets as shown. So Icng as the two 
half buckets are in contact, the wheel acts as an 
ordinary Pelton wheel. The discs, however, are 
provided with weighted levers so arranged that 
under the action of the centrifugal forces developed 
on the rotation of the wheel, the two discs are 
forced apart as indicated in Fig. 17, so soon as the 
speed rises above a certain predetermined limit. 
The jet then passes between the wheels and is 
wasted in the tail-race. With this arrangement the 
wheel is its own governor, and accordingly the 
control of speed is remarkably prompt and efficient. 

The plan of reducing the pressure producing flow 
through the nozzle by means of a throttle valve 
has also been tried, but is objectionable, in that the 
speed of the jet is thereby reduced and the water 


no longer enters the wheel without shock, a waste 


of energy thusarising. A simple plan, which we can 
well believe gives very good results, was described 
in our issue of September 4, 1896, and is illustrated 
in Fig. 19, page 403. In this case a sharp edged 
sluice is, it will be seen, fitted before each nozzle, 
and the wheel is governed by moving this sluice so 
as to cover more or less of the opening. This 
method affects the velocity of the jet very little, 
but changes its shape, and there may therefore be 
some loss from splashing, owing to the inversion of 
the jet. As is well known, to be stable a jet must 


| be circular in section. If of any other form the 


surface tension tends to bring it to this form, but 
overdoes the correction, so that in point of fact the 


place other buckets on the wheels of the San| shape of the jet oscillates about the circular section. 


Joaquin Electric Company, with an increase, it 


| It is quite probable that with heads of fair height 


is stated, of 12 per cent. in efficiency. This state-| the velocity of the jet will be too great for any 
ment may, of course, mean much or little, depen- 
dent upon the efficiency of the wheels in their ori- 
ginal state ; but theoretical considerations, as already 


action of this kind to have any perceptible’ effect 


|in the passage between the jet and the buckets. 
| Mr, Doble’s arrangement is of the throttling type, 





mentioned, would lead us to anticipate that the | but the details of the construction are such that a 
solid cylindrical jet is obtained, issuing at practically 


| constant velocity at all gates, from full 


re down 
to under one-fifth full bore. The throttle-piece is 

r-shaped, and is maintained central with the 
jet by being mounted on a cylindrical rod passing 
through the back of the casing, and which can 
be moved in or out. The water issues through the 
annular space between the throttle-piece and the 
jet. The outer end of this throttle-piece projects 
always through the orifice of the jet, and terminates 
in a fine point connected by easy curves with the 
thickest portion of the body. The water clings 
to these curves, so that the jet is always cylindrical 
and sold. Fig. 20 shows the jet obtained with 
various openings of the nozzle. The steadiness 
and transparency of the jet is remarkable. In 
Fig. 21 is shown the jet actually playing on the 
wheel illustrated in Fig.‘16. The blurred portion 
in the right-hand top corner represents the rapidly- 
revolving wheel. 








THE VIBRATION OF STEAMSHIPS. 


By Rear-Admiral Georce W. MEtvitte, Engineer- 
in-Chief of the United States Navy. 
(Continued from page 379.) 

ENGINE SUPPOSED PLACED TO GIVE GREATEST 
EFFeEct. 

THE linear response a at the engine wi!l be 
greatest when the engine is placed midway between 
the nodes, and zero at the nodes. The angular 
response, on the other hand, is practically zero 
midway between the nodes and a maximum at the 
nodes—if we exclude parts outside the outer nodes, 
where an engine will rarely be, even when there 
are only two nodes, as in Fig. 2a (see page 378 
dnte). We cannot, then, have the worst possible 
effect from both forces and couples at the same 
time ; but when dealing with them I will suppose 
that the engine is so placed as to give the greatest 
result—midway between the nodes for forces and at 
the nodes for couples. 

That is, communication of energy per vibration— 

For forces, 

=SE=7Fnren. . : . . (15a) 
instead of (10a). 

For couples, 

=sk = oh €n : 5 - (16a) 


repeating (14a). 

The suffix n indicates the period and the values 
of k are given by Table IIa (see page 379 ante). 

(Thus, to produce large vibrations, we see that 
we must not only have approximate synchronism, 
but the engine must be placed so as to allow the 
unbalanced forces or couples to be effective ; and 
the absence of vibration in any particular case is no 
infallible test of the engine being balanced. How- 
ever, the problem of placing the engine so that the 
conditions for vibration will not be fulfilled must 
be quite insoluble, since there are several periods 
and modes of vibration to consider at once, and the 
exact mode of vibration is so impossible to predict. 
Indeed, as Berling proved, the mode changes from 
change of conditions, as shown by the changing 
position of the nodes.) 

To prevent rupture of the ship the energy con- 
tinuously supplied must also be continuously 
absorbed. 


ACTIONS WHICH ABsoRB ENERGY. 


I will suppose only one period of vibration pre- 
sent at one time. When two or more are present 
together the problem becomes excessively complex 
as there is a strong interaction. I think it may be 
demonstrated that if two periods are present 
together—say, first and second—the second period 
will usually be fostered by the interaction while it 
is very sinall, if we have a law of resistance higher 
than that of the first power of the velocity. But, 
for the second period very strong, the interaction 
will damp it. Thus in the Kaiserin Augusta’s 
pallogram (Fig. 17, page 69 ante) the second-period 
vibration would have been even larger had it not 
been accompanied by first period. 

The principal actions which absorb energy are 
the pulse and eddying set up by the vibrating ship. 
I think it does not admit of doubt that far the 
largest part of this resistance follows the law of 
the squares of the velocity. If no eddying was 
produced, the viscosity of the water would be pro- 
portional to the velocity ; but the non-eddying or 
steady flow of water is difficult to produce even 
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under laboratory ¢onditions, with glass tubes and 
plates, unless the tubes are very small or the plates 
exceedingly close. We cannot expect to find it 
markedly present for a ship floating in an unlimited 
body of water. Thus, even for ships moving very 
slowly, the resistance is that of the square of the 
velocity. 

I have, nevertheless, worked out the results for 
this law in Table IIIa, subjoined, to show that it is 
quite ample to establish the great importance of 
second-period forces and couples. 

Frahm finds for vibrating. propellers a resistance 
proportional to the fourth power of the velocity ; 
but, no doubt, the action is very different from that 
of a vibrating ship, as far the larger part of the velo- 
city is made up of the non-vibratory rotation of the 
propeller in the direction of the vibratory displace- 
inent ; whereas, with the vibrating ship, the vibra- 
tory motion is transverse to the longitudinal motion. 
Assumption of a resistance proportional to the 
fourth power of the velocity would give an import- 
ance to shorter period forces which does not seem 
to be borne out by experience. 

With an elastic ship and a nodal vibration, the form 
of wave-front of the pulse sent out will depend on the 
aumber of nodes. In Fig. 2a, page 378 ante, when 
AC and BD are moving downward, C E D will be 
moving upward, and the water will be drawn toward 
the centre. The action will be similar with greater 
numbers of nodes; but as the oppositely moving 
parts lie then closer together, the flow will be 
easier, and the energy transmitted past any wave- 
front at a considerable distance from the ship will 
be materially reduced, as also will the amount of 
eddying with its absorption of energy just outside 
the ship. 

For the higher periods, the vibrations may, as 
we have seen, cease to be nearly of the simple 
nodal form supposed, and may be_ transmitted 
through parts of the ship with hardly any of the 
effect on the water which a nodal vibration of the 
same period would have, thus greatly diminishing 
the loss of energy from this pulse. 

It would be extremely difficult to estimate the 
reduction in energy absorption which this action 
produces for higher periods, and consequently it 
must be neglected in the numerical values given, 
but it should not be forgotten. This action may 
be well illustrated by that of two organ pipes of 
the same pitch, which stand close together. When 
both speak at once, the sound is not nearly so loud 
as when only one speaks ; for, in the former case, 
the vibrations from the two pipes so time them- 
selves that the condensations of the air from one 
flow in to fill up the rarefactions from the other, 
and vice versd. Thus the total sound energy 
radiated is diminished. 

For elastic material not undergoing very large 
vibrational change of stress, the absorption per 
vibration of the energy of any period by viscosity 
of the material is a constant fraction of the total 
energy of vibration. The numerical example given 
below regards the steel structure alone, as the 
other materials, such as wood, &c., will not be 
much strained, and cargo is liable to be absent. I 
introduce it to show how excessively feeble this 
action is in this case, and that it can have no part 
in damping any but very high periods of vibration. 

Another cause might be noted—viz., the rubbing 
of surfaces in contact. But in fixed parts, such 
as the wooden structure, this would in time cease 
through attrition. In more or less loose cargo the 
tendency would be for it to shake down to a con- 
dition in which rubbing would not occur; also, as 
just noted, there may be no cargo. 


Forces, ok Moments, oF DiFreRENT Periops 
WHICH PropucE VIBRATIONS OF Equal IMport- 
ANCE. 

Let us now examine the results of these three 
laws. 

1. Resistance proportional to the square of the 
velocity, = p n? w? e”,,* where p is a constant. (It 
is, probably, smaller the larger n is, as explained 
above.) 

Therefore, energy absorbed per vibration = re- | 
sistance x travel, | 

= 6B n= Gn? wen, (17a) 
where q is a constant. 


* However many nodes there are, the mean square of | 
the hope | with which tbe unstrained position is p 
through will bear nearly the same proportion to the square 


of the velocity of the point between the nodes. Using the 
former would only change p which we do not require to 
determine. 


| the energy of vibration of A O B will be a little less 


For vibration constant the communication and 


absorption of energy must be equal. Hence for 


Forces: 
(15a) = (17a). 
w Fr en= 1? w Cn. 
Ral Fa 


gq n? w? 


(18a) 


ca = 


Moments : 
(16a) = (17a). 


us in € 9,95 
Cn kn en =q n2 wen, 


t 
a oe knCn 
Ca = - o° 
qi n2w? 
Let us now compare the forces and moments of 
first and nth period, which would give vibrations 
of equal importance. Force x frequency constant ; 
that is, e, = n'e,. 


(19a) 


Forces : 
e;? = ae = nen? = —_ 
q w qd 
Therefore ; 
“> F,. (20a) 
Moments : 
ey = awk Cy = née2, = thn Cn 
ql w q ls 
Therefore 
k 
Ca. = —! C7). 2la 
fi ka n* : ( ) 


2. Resistance proportional to the velocity 
py NWEy. 


Therefore, energy absorbed per vibration 


= qnoen, (22«) 
Vibration constant, 
Forces : 
(15a) = (22a). 
TErn n= NWEn. 
tn = 7 En (23a) 
ano 
Moments : 
(16a) = (22a). 
7 On teen =qQnw Cn, 
tra = ka Cn . (24a) 
Qinw 
For ¢; = nen. 
rOrces : 
sui 7 F, siete: lin wn? Fy 
nw ne 
Therefore 
1 
Fa = nm F,. (25a) 
Moments : 
ite wh, Cy _ nen = kn Cr 
™ gle Ge 
Therefore 
k . 
Cra = Zh, C,. (26a) 


3. Viscosity. 

This absorbs a definite fraction, 7, of the total 
energy of vibration, per vibration. Fig. 4a shows 
a portion A OB of a uniform vibrating rod, between 











two nodes A and B, the flexure being greatly ex- 
Fug 4a. 
Y Pa 
B 
Prise 2 
E 
e A 
O c 
Re 7680.G 





aggerated for clearness. The flexure at A and B 
will be near zero, except for the end nodes, so that 


than that given by the supposition that the curve is 
a portion of a circle or parabola. As the radius is 
great, chords and arcs are sensibly equal. 


D =the displacement of the ship or mass of the| 
whole uniform rod, Fig. 4a, so that D is the mass 


per unit length. P is the radius of curvature. 


The equation to the curve, for p constant and 
for the axis shown, is approximately 
y2=2 px. : 
E being the point cy, EG =e -x=e — 25° 
At B, EG = O, giving OB = V2pe. 
Energy of whole curve A O B, supposed symmetrical, 


Sea, D 
= dy * po (27a) 
— V2pe 


where V is the velocity with which each point E 
crosses A CB; or, 

y? 
L o) 


V =w, x EG =a,(¢ 
w, being the angular velocity of the corresponding 
circular motion. 
Then (27a) becomes, 
+ V2pe 
ae 
2 ~V2pe 
D w,? 


say XB ANSpe x 8 a 
—2gl does deans | 


Dai? 
2gl 


y2 \2 


2p] 


dy 


8 DxAB_ w?2 
Se en, aS 


= i 39° (28a) 


15 


Now D x = is the whole mass of AB, and 


w, @is the velocity of the central point O when 
passing C. Hence (28a) shows that the total 


energy is 6 of what the whole mass would have 
if it was vibrating with an amplitude e. 

Discounting this value a little, as A O B is not a 
circle, and extending it approximately to the whole 
ship, we have 

Total vibrating energy of ship = D or id 
g 

This value will be a little under the correct 
amount for a two-nodal vibration, as the? larger 
vibration of the ends will increase the total sensibly. 
But the ends are generally lighter than the centre 
of the ship, where the machinery and coal are. 
being the angular velocity of the engine crank, 
we have for nth period, # = » , and for the energy 
absorbed by viscosity per vibration 


8E’=r D n?2 w? e2n 





(29a) 
49 
Vibration constant. 
Forces: 
(15a) = (29a). 
wFanen =7T Dini wen k 
49 
4mrg Fi 
2 2s & oy 
en Daw (30a) 
Moments : 
, (16a) = (29a). 
T Cn kn en a D n2 w2 62 
Z 49 
4kna 9g Cn 
ne ey ; Pp 
. T Din? w? (aha) 
For 
€; = nen, 
Forces: 
_ 479 Fi 2 es, ee A FO Y ME 
ee oe ee 
Therefore 
Fa= A F,. (32a) 
Moments : 
4hkrg C, 3 4khnrg , nOCn 
Gg =. X st . SHG = FX Bani di 
* T D/lw bate T Dl w 
Therefore 
Ch = 4 Q,. ; (33a) 
nkn 


TABLE I[Ta.—Ratio of Forces and Moments uf Different 
Periods which Produce Vibrations of Equal ‘Importance. 








1st. 2nd. 8rd. 
Cause of viens Fluid Vis- Coeffi- 
Absorption of Resistance ND wren de oa Viesosity of Sih 
nergy. | foam 1 | First Power | Metal. | (1). 
A | of Velocity. 
Velocity. | 
period forces! mo- forces! mo- | forces| mo- 
ments, | jments 
eee et Se eI) 1 1 1 
2nd .. ../ 0625 |.0415 | .25 166 5 332 2540 
4th .. ..',0039 |.0020 |.0625 |.0326 | .25 | .1305 ~ .0041 
6th .. -00007 


- 00077] .00081) .0278 | .0112 | .167 10674 
{ 
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THREE-TON ROAD STEAM WAGON. 
CONSTRUCTED BY THE THORNYCROFT STEAM WAGON COMPANY, LIMITED, BASINGSTOKE. 





Using equations (20a), (21a), (25a), (26a), (32a), 
and (33a) gives the values in Table I[La., page 405. 


NumericaL EXaMPte oF THE Erect. oF 
VISCOSITY ACTING ALONE. 

For a given size of ship and a known value of r 
we can readily estimate numerical results for vis- 
cosity acting alone. A numerical example will 
show that it is a very feeble agent. 

Take +r = .004 ;* and D = 23,000 tons, 1=6864 ft. 
from the Deutschland. Also suppose that syn- 
chronism takés place at 90 revolutions, giving 
w? = 88.8. 
engine is placed midway between the nodes when 
considering forces, and then that it is placed at the 
node when considering moments, to obtain the 


maximum possible result from both forces and | 


couples. D being in tons, the result per ton force 
and per foot-ton moment, both of Ist period, if pro- 
ducing a two-nodal vibration, will be obtained by 


putting in (30a) and (31a), F,=1, C, = 1, n = 1, 
k, = 9.5, thus : 

Force : 

o = 4% x 322 2 
.004 23,000 x 88.8 
€; in inches = .0495 x 12 = .594. 
Moment : 
OR x 299 

q = Xe ee ee : 000688. 


004 23,000 x 684 x 88.8 — 
€, in inches = .000688 x 12 = 00826. 
The corresponding values for F, = 1 and C,=1, 


and a three-nodal vibration, are, from (30a) and 
(3la), putting » = 2 and k, = 14.3. 


Force: 
eg = D4 1148 inch. 
Moment : 
= 143 -00826 = .00311 inch. 
9.5 x 4 


Similarly for F, = 1 and C,=1, and a four- 
nodal vibration. 
Force : 
594 
16 


= = .0371 inch. 


Moment : 
— 82 
QS " 
9.5 x 16 


x .00826 = .0010 inch. 


* This is the value adopted in ‘The Inertia Stress of 
Elastic Gears,” by Macalpine, see page 374, Journal of 
the American Society of Naval Engineers, vol. xii. The 
value is founded on Tomlinson’s experiments on the tor- 
sional vibration of steel and iron wires. This is not the 
kind of stress occurring in vibrating ships, but the results 
of other investigations were not available. Macalpine’s 
remark in section 84 applies here :—‘‘ This figure is arrived 
at from far too narrow a basis to make even its approxi- 
mate accuracy probable. Buta large proportionate cha 
in its amount would affect the nature of the results but 

ittle.” 


I will, as before, first suppose that the | 


| Instead of unit forces and moments we may 
| taxe values of F,, and C,,, suggested by Table A, and 
calculate F and V from equations (4) and (6) of sec- 
| tion I, we get 











Fnand Cn. én in Inches, Ms A. 
59.4 86.6 96.2 
16.52 24.1 26.8 
-296 3.5 1.9 | 
6.22 72.6 40.3 
0742 6.9 1.9 
-0090 84 -23 





| 
| We learn from these values that while viscosity | 
/can exercise no sensible check on the long-period | 
vibrations, it would, of itself, keep those of very 
| high period from excessive growth. 

That its importance, and also that of fluid vis- 
| cosity, relative to the damping action of a resist- 
ance varying as the square of the velocity, rises 
rapidly as we pass to the higher periods, is shown 
clearly by Table IIIa. For the forces and moments, 
giving equally important vibrations in the latter 
case, fall much more rapidly as we pass to the 
shorter periods than for the two former cases. 

Thus, while the pulse and eddying prevents rup- 
ture of the hull, it may be largely due to viscosity 
of the water and metal that ships are not more sub- 

| ject to intolerable tremors of very high period. 

Comparison of the coefticients of equation (1) with 
the forces and moments in Table IILa, may seem to 
lead to the conclusion that resistance according to 
the square of the velocity is sufficient to extinguish 
these high-period vibrations, since the coefficient 
.00007 for sixth period is already much smaller than 
the values .00077 and .00031. But— 

Ist. Particular arrangements of cranks will 
accentuate the effect for special periods ; for in- 
stance, three cranks at'120 deg. give a very exagge- 

rated sixth- period force, since all cranks act 
together. 

2nd. Irregular rotation of the shaft greatly raises 
the coefficients, for the higher periods especially, 
over those given in equation (1). 

(To be continued.) 








THE THORNYCROFT STEAM WAGON. 


One of the most interesting exhibits at the 
Automobile Exhibition held recently, in Paris, 
was that of the Thornycroft Steam Wagon Com- 
pany, of Chiswick and Basingstoke. Although 
French engineers, owing to more liberal legislation, 
have taken the lead in the development of the 
motor car as.a fast passenger or pleasure vehicle, in 
the production of self-propelled heavy draught 
wagons English makers are undoubtedly in the 
front rank. This is chiefly owing to the exertions 





iof a few firms, and among these the Thornycroft 


Company have played avery leading part. It might 
have been thought that the traction-engine makers 
would have monopolised this industry of building 
steam wagons when the Act of 1896 opened up 
possibilities of business being done ; but curiously 
enough this has not been the case, and the industry 
has chiefly been created by independent concerns 
started especially for the purpose. A large number 


| of steam cars have been made during the last four 


or five years, and have proved very successful in 
their running, more especially when they have fallen 


|into the hands of those who realise that an engine 


needs intelligent supervision and upkeep. The fact 
that the Thornycroft Company have established 
a Paris agency, and exhibited at the Paris Show, 
is an earnest that there is thought to be a good 
prospect of Continental trade. The standard 3-ton 
wagon they had running in Paris in connection 
with the Exhibition attracted a good deal of atten- 
tion, a large number of French engineers and 
others interested in heavy road traftic making runs 
in the vehicle, which excited admiration by the 
way in which it dealt with heavy loads, as well as 
by the ease with which it was manceuvred amongst 
traftic. 

On the present and opposite pages we illustrate a 
3-ton Thornycroft steam wagon. Fig. 1 is a perspec- 
tive view, Fig. 2 a longitudinal elevation, and Fig. 3 
a plan, with the platform, or body, removed. In 
Figs. 4 and 5 we illustrate the standard trailer 
made by the company. The latter will carry 2 tons, 
so that when it is attached to the steam wagon, 
5 tons in all can be transported. This load can be 
taken with ease on ordinary roads. It will -be 
seen that the wagon, as illustrated, has steel 
wheels ; but when running in Paris it had wooden 
wheels, the company fitting either kind, as may be 
required. The driving wheels shown are 4 ft. 6 in. 
in diameter and 11 in. wide, whilst the leading 
wheels are 3ft. 6 in. in diameter and 7 in. wide. 
These wheels are fitted to the War Office type 
of wagon, of which the company have made several, 
chiefly for use in South Africa, where they did most 
useful work during the late war. The standard 
wooden wheels are 3 ft. 3 in. in diameter and 5 in. 
wide for driving wheels. 

The engine is of the horizontal compound type, 
having cylinders 4in. and 7 in. in diameter by 5 in. 
stroke, the steam pressure being 175 Ib. to the 
square inch. The average rate of speed of engine 
is from 500 to 600 revolutions per minute. The 
two speeds of driving are calculated to give on an 
average about three and six miles an hour respec- 
tively, although these naturally depend to a certain 
extent on the gradient, conditions of load, &c. The 
transmission of power from the engine to the driv- 
ing axle is entirely by spur-gearing ; the chain and 
sprocket-wheel arrangement fitted to the earlier 
heavy vehicles of this fi:m not having been found 
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so satisfactory for the purpose. 
shaft two pinions are keyed, as shown in Fig. 3, and 
these are made to engage with their respective spur- 
wheels as high or low speed may be required, 
the change being effected by sliding the wheels 
on the same principle as the now well-known 
change - speed gear extensively used on motor 
cars. There is an intermediate length of shaft 
with flexible joint attachment, and this trans- 
mits the power to a helical tooth pinion which 
is in mesh with a wheel attached to the balance 
gear on the driving axle. 


These gears are of a| 


chambers. It has 2.4 ft. of grate surface and 77 ft. | 
of heating surface. This form of boiler has the | 
merit of allowing coaling to be done from the top, | 
the handle to the fire-door being shown in Figs. 1 

and 2. This is a very convenient arrangement, 

and makes the operation of stoking much easier | 
than if the man had to stoop down and put fuel on | 
at a lower door. Enough coal or coke is carried | 
for a 40-mile run, the bunkers being in front of | 
the boiler, as shown in Fig. 3. Some of the wagons 
for colonial use have been designed for burning | 


special bronze, and are machine-cut by gear-cutting | wood, when special arrangements are made. 


machine tools designed especially for the purpose, 
and run very quietly. ~ 

The boiler is of the water-tube type, and has 
been designed for these wagons. It consists of an 





The frame is of channel steel, the side members | 
being brought together in the front part, as shown. 
The steering is on the Ackerman principle, each | 
leading wheel being mounted on a separate short | 


upper and a lower annular chamber, the two being axle, so that four points of support to the wagon | ton-mile. 


On the engine | connected by vertical steel tubes expanded into the | are preserved, no matter to what angle the steering 


wheels may be deflected. This, of course, gives 
equal stability to the vehicle on any course, and 
there is no risk of an upset on rounding sharp 
corners. This is a danger not to be despised, 
especially on a steep down-grade. In our illustra- 
tion two water tanks are shown, one on deck 
immediately behind the driving platform, and the 
other aft behind the driving wheels. It is usual, 
however, to carry the whole of the water supply 
in one after tank now, enough water being carried 
for a 15-mile run. The exhaust steam passes off 
through the chimney, and, becoming superheated 
as it escapes, is not visible. 

Generally, it may be said that the cost of trans- 
porting goods by steam is about 33d. *~ ton-mile, 
as-compared to horse traction, which is 6d. per 
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THE SUBWAY OF NEW YORK. 
By Cuaries Prewini, C.E., New York. 


At a meeting of the New York Rapid Transit 
Commission, held in February last, Mr. William 
Barclay Parsons, chief engineer, presented a plan 
for the further improvement of transportation in 
the City of New York.* This project provides for 
new rapid transit roads, and also for some re- 
arrangement of existing ones. No less a sum than 
50,000,000 dols. will be required for the comple- 
tion of these plans. New York people are so accus- 
tomed to read and hear of big figures that a con- 
templated expenditure of 50 million dollars has 
elicited very little surprise and very little com 
ment. America is undoubtedly the only country on 
the face of the globe where men could propose to 
spend millions of public money without a storm of 
opposition. A few years ago, the German Emperor 
sought to have an up-to-date navy by imposing 
upon his people a heavy financial burden ; and it is 
matter of history that he was compelled to dis- 
solve the Reichstag three times before carrying his 
measure. But autre pays, autres moewrs. Americans 
seem to be ready for any sacrifice, provided it affords 
them rapid and convenient urban and inter-urban 
transportation facilities. 

Of the proposed sum, only one-half—that is, 25 
million dollars—is to be paid by the city, the re- 
mainder being raised by the Manhattan Elevated 
Railroad Company and the New York Centra) Rail- 
road. As stated above, the scheme calls for the 
construction of new subways, andalso for a rearrange- 
ment and extension of existing elevated roads. 

The new subways will begin at Forty-second- 
street and Park-avenue, one running under Lex- 
ington-avenue to the borough of the Bronx, and 
the other under and along Broadway to Fourteenth- 
street, from which it will pass under and along 
University-place, Wooster-street, Church-street, to 
the end of Manhattan Island at South Ferry. The 
scheme also includes branch lines under Thirty- 
second and One Hundred-and-tenth-streets, and 
under Tenth-avenue from Sixty-first-street to 
the station on the present subway at Seventy- 
second-street. 

The rearrangement of the elevated railroads will 
consist in the addition of new tracks to the present 
structures, and also in the construction of several 
entirely new roads. One of these will run from 
Fifty-third-street and Ninth-avenue along Fifty- 
third-street to Tenth-avenue, which it will follow 
up to Sixty-first-street, where the road will go 
underground. A new road will also be constructed 
from Kighth-street station on Sixth-avenue to the 
point where the New York and New Jersey tunnel 
will reach the surface. The tracks of the New 
York Central, which run along Eleventh-avenue to 
their present terminal at Bronx Park, will be con- 
tinued on an elevated structure down to Battery 
Park, at the lower end of the island. A branch 
elevated road will also be built from the Second- 
avenue line to East Sixty-fourth-street, there to 
connect with the new suspension bridge over Black- 
well’s Island. Besides these great additions to the 
transportation facilities of the city, a third track 
will be added to the Sixth-avenue line above 
Eighth-street for express trains running in both 
directions, the same on the Third-avenue line from 
One-hundred-and-sixteenth to One-hundred-and 
" fifty-fifth-streets, two additional tracks on the 
Second-avenue line, besides other extensions and 
numerous connections. 

The subway under Lexington-avenue, referred 
to above, was proposed as a means of repairing the 
mistake made in locating the route of the subway, 
which is now nearing completion. In ENGINEER- 
ina, April 11, 1902, the writer remarked that the 
route of the subway, as outlined, was open to 
criticism, Statistics show that the population of 
the West side, north of Fifty-ninth-street is 
150,000, while that of the East side is 450,000. 

When a road is built with public money, it is 
clear that the route should be selected soas to accom- 
modate the great majority of the people. For this 
reason, the present subway cannot be considered an 


unqualified success ; the objectionable feature being | 
the long detour which it makes before reaching the | 
borough of the Bronx, and then reaching it ata point | until almost the eve of the opening of the subway. 
Indeed, it is almost |New York had four elevated lines running almost 


which is almost uninhabited. 


useless to the people of the populous and fast-growing | the entire length of the island, so that it was a 
The writer suggested at the | comparatively easy matter to effect, years ago, 
transfers between the surface and elevated roads, 
trai thereby partially relieve the congestion of 
traftic. 


district of the Bronx. 
* In our last issue (see 369 ante) we reproduced 
this plan, and gave some particulars of the scheme. 





|at a time when the subway is nearly completed. 





time a mode of solving the problem, by dividing the | 
present subway at Park-avenue and building a new 
one to the Bronx, under and along Lexington- 
avenue, which is the grand artery of the east side. | 
According to the plans now proposed by Mr. Par- | 
sons, the present subway will bifurcate at Park- | 
avenue and Fortieth-street, and then run under the | 
Grand Central Station at Forty-second-street ; after | 
which it will turn to the right, reaching Lexington- 
avenue at Forty-fifth-street, which avenue it will | 
follow up to the Bronx, passing under Harlem | 
River, and finally connecting with the subway now 
under construction. The road will have three 
tracks, and will provide rapid transportation for 
the borough of the Bronx, as well as for people living 
on the upper east side. At Mott Haven, it will 
connect with the lines of the New York Central, 
and also with the New York, New Haven, and 
Hartford Railroad. 

The projected subway under and along Broad- 
way from Forty-second-street to South Ferry had 
its origin in a suggestion of the New York Subway 
Construction Company. Infact, when the bids for 
the extension of the present subway over to Brooklyn 
were opened, Mr. August Belmont, president of the 
company, proposed to construct a subway under 
and along Broadway from Forty-second-street down 
to Fourteenth-street for a sum below cost. This 
extension would give subway passengers easy access 
to the shopping district of the city. Mr. Parsons 
thought it convenient to continue the extension 
to the lower end of the island, where the line would 
run through the business part of the metropolis. 

A short branch subway will be built under Thirty- 
second-street, to connect the main line with the new 
Pennsylvania underground station between Seventh- 
avenue and Ninth-avenue. A similar one will also 
be constructed under One-hundred-and-tenth-street, 
to connect the east-side line of the subway now 
building with the newly-proposed one, running 
between Lexington and Lenoxavenues. The other 
subway line along Tenth-avenue between Sixty- | 
first and Seventy-second streets connecting with | 
the present one at this point would be more pro- 
perly considered a branch than a main line, as it is 
intended chiefly to relieve the congestion of trains 
in the subway proper. 

As it will take nearly four years to build these 
additional lines and subways, it is proposed in the 
meantime to relieve traftic by lavishing on the 
Manhattan Elevated Railroad, as well as on the 
New York Central and Hudson River Railroad, 
franchises that these corporations little dreamt of 
ever getting on such easy terms. Indeed, from the 
report of the chief engineer himself, it would seem 
as though the Rapid Transit Commission were 
anxious for the acceptance of such franchises by 
the corporations. It is curious to note here that 
the former administration of the Manhattan 
Elevated Railroad had for many years sought for 
authorisation to lay additional tracks to their 
system for the purpose of running express trains 
during ‘‘rush” hours ; but, for one reason or another, 
their petitions always failed. But now that the | 
builders and leasers of the present subway have 
acquired by purchase the Manhattan Elevated, 
things have put on a new aspect, and the franchises 
so often refused are now readily granted. 

As soon as the new administration took possession 
of the Manhattan Elevated, in order to pay fair 
dividends, the number of trains was reduced while 
their speed was increased. The accommodation 
thus afforded was evidently unsatisfactory, as people 
were packed everywhere in the cars and on the 
platforms. Unable to put up with such a state of 
things, people iaenaly protested ; the local press 
warmly advocated the interests of the people ; and, 
headed by the Merchants’ Association, appealed to 
the Railroad Commission of the State of New York, 
with the result that more trains were put on and 
additional tracks laid. It is curious to notice that 
these improvements in the ‘‘Elevated” service come 





The self-perpetuating, and consequently illegal, 
Rapid Transit Commission, appointed for the pur- 
pose of solving the transportation problem, never 
found it convenient to suggest any means of re- 
lieving the congested condition of traftic in the city 





But time went by and nothing was done. 


‘Lhe local press was severe in its comments on the 


| proposed franchise to be granted to the New York 


Central and Hudson River Railroad, to enable that 
corporation to elevate its tracks along Eleventh- 
avenue from Fifty-ninth-street to Beach-street and 
thence to the Battery; the writer holds that the 
plan is excellent and highly needed, for the line 
will thus connect with all the piers along the Hud- 
son River, and will tend to relieve congestion 
in those very crowded districts. It is for the alder- 
men and other city officials to see that the franchise 
be not really a ‘‘ grab,” as some are disposed to 
qualify the transaction. Elevated roads are justifi- 
able where they pass through streets where the 
houses have but little commercial value; but in 
the heart of the city, and in residential dis- 
tricts, such unsightly structures and noisy roads 
have had their day. They are doomed to disappear 
from the surface, and to go underground. This will 
happen in New York as soon as it becomes neces- 
sary to renew the steel structures of the elevated 
roads, which have endured for so many years the 
stress of weather, of rapidly-changing temperature, 
and of never-ending vibrations. 

Subways are bound, sooner or later, to be the 
only means of rapid transportation in the City of 
New York. Therefore it is a matter of primary 
importance to attend to such matters as the loca- 
tion of routes, the depth of the roads below the 
surface, and the method of construction. It is the 
opinion of the writer that deep subways are prefer- 
able to the shallow ones favoured by the Commis- 
sion. At any rate, it is desirable that this vexata 
questio be fully discussed, and that the opinion or 
experience of any one engineer be not accepted in 
a matter of such paramount importance. 

It is encouraging to hear Mr. Parsons say that 
many things have been learned while constructing 
the present subway, for there is no doubt but such 
experience (sometimes dearly bought) will be turned 
to very useful account in future subway work in 
New York, and likewise in the great undertaking 
which confronts the engineering profession at the 
present hour in London. 


LITERATURE. 


Acetylene Gas: Its Production and Use. By. W. Doman. 
London: P. 8. King and Son. [Price 33. 6d.] 
THoucH that excellent book ‘‘ Acetylene,” written 
by Professor Vivian B. Lewis, is likely to remain 
the standard work on the subject of calcium car- 
bide and acetylene gas, at any rate in this country, 
it is, perhaps, hardly suited on account of its size 
to the needs of the busy man who, though he 
may not have time to read through 700 or 800 pages 
of descriptive matter, still seeks information which 
will guide him in the choice of a suitable apparatus 
wherewith to generate acetylene, either for lighting 
his house or for any other purpose. Exhaustive 
and valuable as is the work referred to, something 











| rather more condensed is required for this class of 


reader, wherein may be found, briefly and clearly re- 
lated, all the chief points which ought to guide both 
the manufacturer and the users of acetylene gas ap- 
paratus, either in the designing or selection of gene- 
rating plants, together with hints on the care and 
use of such plants when in operation. This seems 
to have been the object of the book under review. 
Several practical books of the kind have been pub- 
lished, but they are not numerous, and in the one 
before us Mr. Doman has made an honest attempt 
to meet the needs to which we have referred. The 
use of acetylene gas as an illuminant is, we feel, 
sure to increase with rapid strides, whether it be 
for lighting isolated houses, churches, halls, or vil- 
lages, &c., or for heating purposes. It is admirably 
adapted for use in so many situations that the 
wonder really is that greater advantage has not 
been taken of it than has so far been the case. Of 
course, it is a difficult matter to root out old pre- 
judices and beliefs, and unfortunately for acety- 
lene gas, it early fell under the ban of being 
dangerous and _ explosive, and even now it is 
with the greatest difficulty that some people can 
be persuaded that with proper apparatus and 
fittings it is really a safer gas to use in a house 
than ordinary coal gas, and many times safer than 
paraftin lamps. However, we feel sure that time 
will change all this, particularly as excellent smoke- 
less burners can now be procured ; and so soon as 
the bogey of danger and explosiveness has dis- 
appeared, then will its use rapidly increase. 
Another thing also that has militated against th 
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use of the gas has been that, in the early days of 
the industry, the promise it gave of being a 
splendid illuminant caused the market to be flooded 
with many trumpery and dangerous generators 
made by men who knew little or nothing of the 
true nature of the gas. These generators naturally 
were failures, and their failure left its mark on the 
public mind. Now, however, the scientific manu- 
facture of acetylene is better understood than it 
was in the early days, and many good generators 
are on the market. Still there are also many bad 
ones, and the book in hand will, we trust, help, at any 
rate, to guide intending purchasers as to what they 
ought to avoid and what to choose in the different 
plants that are for sale. Some readers of the book 
may, perhaps, wish that the author had definitely 
named which makers’ apparatus he considered good 
and which best. This would, perhaps, have been 
invidious, and there is that in the book which 
ought, we think, to make it clear to every one 
the kind of apparatus it will be best for them to 
avoid and which to favour. 

The book is divided into eight chapters, Chapter 
I. treating on Calcium Carbide; Chapter II. on 
the Properties of Acetylene ; Chapter III. on the 
Production of Acetylene ; Chapter IV. on Gene- 
rator Design ; Chapter V. on the Purification of 
the Gas ; Chapter VI. on the Acetylene Flame ; 
Chapter VII. on some Uses of Acetylene ; Chapter 
VIII. on the Fitting Up and the Care of an Acety- 
lene Installation. Altogether, we consider that the 
book will prove a useful addition to the literature 
on acetylene gas, as it is well arranged and clearly 
written. 

We think there is room, however, for improve- 
ment in the illustrations, which are in many cases 
distinctly poor, and we might suggest to the author 
also that in a future edition a rather fuller descrip- 
tion of some of these drawings, together with 
more reference letters, would be an advantage. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS 

AN ordinary general meeting of the Institution 
of Mechanical Engineers was held on Friday last, 
March 20, the President, Mr. J. Hartley Wicksteed, 
being in the chair. After the usual formal pro- 
ceedings had been disposed of, the Secretary, Mr. 
Worthington, read the list of candidates who had 
been elected at the ballot just held, there being 101 
in all. The large number of graduates included in 
the list is a pleasing sign, and is an earnest of 
the continuing success of the Institution in times 
to come. 

THe Premium System. 

The paper down for reading was a contribution 
by Mr. James Rowan, of Glasgow, and was en- 
titled ‘‘ The Premium System applied to Engineer- 
ing Workshops.” This paper we print in full in 
the present issue, and may therefore at once pro- 
ceed to the discussion. 

The President, in calling on members to speak, 
pointed out that Mr. Rowan, who read his own 
paper, had earned a premium, for he had disposed 
of it in five minutes less time than he (the Presi- 
dent) and Mr. Worthington had estimated would 
be a fair allowance. The paper dealt with the 
subject in a very able manner, and was the result 
of practical experience. There was a great deal 
more in it than members present would be able to 
assimilate if they had. not in their minds the con- 
tribution that the author had previously made to 
the Transactions at the Glasgow meeting of the 
Engineering Congress in 1901. The contribution 


before the meeting, however, would come fresh, 
as it dealt with further matter. 


One essential 





element of the paper was the attention that the 
premium system compelled to every piece of 
mechanism that was produced. The time of each 
operation was recorded, and if it was found that 
any one part of a machine or engine was over- 
costly, then it was known that the design should 
be modified, or the method of producing it changed. 
Another advantage of the premium system 
was that each man earned his own reward ; that 
was better than the old piecework plan, which 
took account of the production of the whole 
machine, and not of the effort of each individual. 
The system Mr. Rowan described also secured 
immediate reward to the workman ; his remunera- 
tion was not put off, possibly for months. Delay 
caused disappointment, and it was pleasant to have 
early recognition of one’s efforts. On the other 
hand, the premium system involved a somewhat 
formidable organisation in order to find out what 
was the right amount of time to be devoted to 
certain jobs, and it could only be adopted in works 
that were energetically managed ; it was opposed 
to slackness, indolence, and easy comforts of all 
kinds. The author had mentioned a plan in opera- 
tion at Messrs. Barr and Stroud’s works, and, as 
he saw Professor Barr present, it gave him a hint 
upon whom he should call for the discussion. 
He understood that over one hundred skilled 
mechanics were employed in those works, and he 
was told that the reforms due to the introduction 
of the card system had produced great benefit, even 
before the premium plan of payment was adopted in 
conjunction with the card system. Some diagrams 
had been placed on the wall of the theatre illus- 
trating the system in vogue at these works. The 
Institution was indebted to Mr. Pendred, Junr., for 
these diagrams, and he would therefore ask him to 
give some explanation of them by way of opening 
the discussion. 

Mr. L. Pendred, in response, stated that the 
diagrams on the wall (see Figs. 1 and 2 annexed) 
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were due to Dr. Barr; he had only combined two or 
three of the latter’s curves on one diagram. These 
three curves in Fig. 1 brought out the action of 
the three principal systems of premium payment. 
They might be described respectively as the Rowan, 
the Weir, and the Halsey systems. The Halsey 
system was that used in America, and under it a 
man received payment for 30 per cent. of the time 
that he had saved. Under the Weir system if a 
man saved an hour he received half-an-hour’s extra 





wages ; while under the Rowan system he was paid 





in direct proportion to the amount of time saved. 
Thus, a man saving 50 hours in performing a job 
for which 100 hours was allowed would be paid for 
50 hours and 25 hours—that is to say, he would 
receive payment as if he had worked for 75 
hours. The Rowan system afforded a higher scale 
than the Weir system or the Halsey system 
for the first few hours; but with the American 
plan, if a man saved a very large number of hours, 
he would receive a remuneration so large that no 
master could stand the cost, and therefore he would 
be likely to cut the rate. Under the Rowan system 
there was no temptation to do this, because no 
matter what time a man saved, his wages could 
never be doubled; that is, if a workman were 
allowed 100 hours in which to do a particular piece 
of work, and he did it in one hour, he would only 
receive as & premium an addition of 99 per cent. 
to his wages. In fact, in order to double his wages 
it would be necessary for him to do work in no time 
at all.. The lines of most interest in the diagrams 
were those which showed the wage cost per piece 
and the total cost per piece. With regard to the 
former, it would be noticed that whilst the time 
line fell quite regularly, the Rowan line declined in 
a curve; thus there would be a space between 
the two which exactly represented the amount 
spent in premium. Another pair of lines in 

ig. 2 showed the total cost per piece made. This 
line was obtained by supposing that the’ establish- 
ment charges, the ‘‘on-cost,” as they were called 
in the North, were equal to the wages without 
premium. It would be noticed that whilst this 
line was still above the time line, the distance 
between the two at the worst place was only 
half what it was between this pair of lines; and 
if the establishment charges were less than the 
wages, the two lines would still further approxi- 
mate. Of course, these lines showed that, as far 
as cost per piece was concerned, if only a man 
could, or would, do as much without the induce- 
ment of a premium as he did with it, the time 
system is the best. It was the fact that he would 
not do it that made the premium necessary. But 
although the cost per piece under the premium plan 
would be higher than under the time system, if the 
conditions were the same, the premium plan had the 
advantage, because the conditions never were the 
same. A man working undertime neverdid more than 
he need, whilst under the premium plan he would do 
all he could. The consequence was that instead of 
having only one piece made in the time allowed for 
one, he might have many made. The middle point 
was never reached with the time system, but fre- 
quently with the premium plan. When the premium 
system was compared with piece-work, its advan- 
tages were much more clearly marked. In that 
case the top dotted line showed the total cost, and 
it would be observed that at every point it was 
higher than by the premium plan, and that, as more 
pieces were made in the time allowed for one, the 
comparison became worse and worse. 

These points referred to the system as regarded 
from the employers’ point of view ; the advantage to 
the workmen was shown by the line marked ‘‘ rate” 
in Fig. 2. It would be noted that this increased very 
rapidly; not so rapidly, indeed, as the rate under 
piecework would increase, but still in the initial 
stages, which were the important ones, very nearly 
as fast ; and the fact that the rise became slower and 
slower than it did under piecework was an excellent 
thing, because it reduced the temptation to cut the 
rates ; a circumstance which, as the author said, every 
precaution should be taken to avoid. He differed 
from the author in one respect ; he thought he had 
made the premium system appear too difficult in 
carrying out. He had known of many cases in which 
it had been started without difficulty. All that was 
necessary were cards of the simplest description, 
on which were written the time allowed for the 
work, the time taken, and the time saved. In one 
instance that had come before his notice a clerk, 
who was quite a boy, had been able, by the aid of 
a slide rule, to calculate the premium. The cards 
were then simply sent on to the wages clerk, who 
added the actual number of hours that the man 
had worked. 

Professor Barr, who spoke next, said that he 
addvessed the meeting with some diffidence, as he 
was an employer on a very small scale, and the 
class of work done at the establishment in which 
he was a partner was very different from that 
turned out by most large engineering firms. The 
utility of the premium system was not, however, 
defined by the size of the works or the nature of 
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the operations ; the system could be introduced | the other, but the instance served to illustrate his 
yetition work and for individual work. Hej point. There was also the effect on the employer 


for re 
thou: hit its importance was not fully recognised, 
for there was not only a saving due to the plan, 
but it brought the management into touch with 
the methods of the workshop ; in fact, the system 
was well worth introducing for that alone. In 
badly-managed establishments the cost of the work 
was not known ; in many other works, which might 
be said to be well managed, the cost of individual 
operations was not ascertained, only the cost of 
the complete machine. With the premium system 
what was spent on each piece of an engine was 
known. Every one who had adopted the system, 
with whom he had come in contact, was astonished 
at the small cost of some operations and the large 
cost of others. The impulse had therefore been in 
the direction of a change ef design or in the 
method of production when these facts were dis- | 
covered, and had resulted in advantage to the! 
manufacturer. The system also was good in that 
it led to the workman being influenced by the |! 
strong motive of self-interest, and this caused him 
to improve. It also encouraged the adoption of | 
the best methods. For instance, in his own works 
they did a great deal of facing, and the question | 
arose as to whether it was cheaper to do it ona 
shaping machine or a facing lathe. As a matter 
of fact, the one way turned out to be as cheap as | 


stances, be remunerated out of all proportion to 


of having to select the best machines, for under 
the premium system it was soon known which part | 
of the producing plant was most effective. It | 
therefore brought the best men to the front, and | 
|the best machines. There were some in his shops 
| who never made a premium at all ; others invariably | 
didso. The general energy of the whole establish- | 
/ment was raised throughout. He thought Mr. | 
Rowan had not taken credit for the very great 
step which had been made by the system adopted 
in his works. Mr. L. Pendred had called attention 
|to this part of the subject; it referred to the 
higher remuneration of the operator during the 
first period of gain. For instance, a very bad 
|calculation might be made as to the time to 
be occupied by a certain operation. Any engi- 
neer might make erroneous calculations if he 
had not had previous experience, but it was 
found in practice that work could generally be 
done in a very much shorter period of tim. than 
was estimated. The workmen under the other 
systems mentioned would, under these circum- 


their deserts. With the very first job that was 
sent out from his works under the premium system 











it was found that the man actually did the work in 
a quarter of the time estimated. It might be, 
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thought that the man had before been very slack, 
or the management had been bad, but it would not 
be fair to say that was the case; the man had 
systematised his work when the premium was put 
on, and had thus made so great a saving. 
thought that the management might have been con- 
sidered fairly efficient. On the other hand, with 
bad calculation, the Weir system gave a reward out 
of all proportion to the merits of the workman, who 
might make two or three times his wages. The 
Rowan system, however, gave a large reward if the 
work was well estimated. Some engineers thought 
that the Rowan system gave too much reward to 
the man; but the employer should remember 
that though the cost per piece were the same 
to him, the ‘‘on-cost”’ was all to the advantage 
of the employer. The articles published in The 
Engineer gave diagrams showing these points. 
If he had one. thing to complain of in Mr. 
Rowan’s paper, it was that it gave the impres- 
sion that the premium system involved too much 
clerical work. There were two ways of carrying it 
out—by cards and by books; he himself was in 
favour of the card system; that, however, was a 
controversial point, and he would suggest that a 
paper should be read before the Institution dis- 
cussing the merits of the two systems. His partner, 
Mr. Jackson, he was aware, would be prepared to 
write such a paper, and it was Mr. Jackson who 
had devised the organisation in use in the speaker’s 
works. Dr. Barr also spoke upon the time spent 
in getting out premiums, and the allocation of the 
men. to different jobs, making reference to thé 
extra time which the premium plan of payment 
involved, as distinct from the whole matter of cost- 
ing of work The speaker’s own experience showed 
that in a case involving eighty men all the work 
required to get out costs could be done by one boy 
in onehour. People said that the workmen would 
not understand the benefits of this method of pay- 
ment ; Mr. Rowan’s paper was sufficient evidence 
that they did understand it. There was one point 
in Mr. Rowan’s system which should be noticed : if 
a man were engaged on one isolated job, he would 
make the most premium if he did it in half time ; 
if he did it in less than half time, he would 
make less premium. That applied to a man 
on a single job, while the rest of his work 
was time-work ; it would not, of course, be 
so if he was working on the .premium system 


ooonnanonocoocoocsS 


He | 


(For Description, see Page 413.) 







CURRENT 
COLLECTOR 


In conclusion, Dr. Barr advised 
engineers who thought of introducing the premium 


all his time. 


system to gain all the information possible. Mr. 
Rowan had referred to the welcome extended to 
visitors to his works, and he (the speaker) would 
say that they also had had a number of visitors, and 
were always pleased to see them. They had, more- 
over, published a pamphlet on the subject, and the 
demand for this, from Government departments 
and manufacturing engineers, was so considerable 
that they had had to reprint it. 

Mr. John F. Robinson said that as a locomotive 
builder he had paid much attention to the question 
before the meeting, but he had not been able to see 
his way to adopt the premium system up to the pre- 
sent. In the manufacture of a locomotive engine 
there was a vast amount of detail, and a great 
number of small parts ; in fact, he thought this was 
more pronounced in the case of a locomotive than 
any other work of a similar type. All these 
operations would require to have a standard time 
fixed; and he must confess that the work had 
appalled him, and he had not yet faced the pro- 
blem. It had been said that when it was found 
that the design of a certain detail involved undue 
manufacturing cost, they should alter their designs 
so as to meet the occasion; that would be 
very well, but the difficulty was that they could 
not get other people to alter their designs, and 
they had to olabndg the ideas of their cus- 
tomers. It was no good telling engineers that 
it would be cheaper to make the locomotive in 
any particular way; the answer they received 
was that the designs before them were those 
which were required, and it was the manufac- 
turers’ business to produce them cheaply or other- 
wise. It was very well for engineers who produced 
their own drawings, and worked to their own 
plans, to carry out the system. The late rivals and 
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they were able, if necessary, to modify their prices 
in the case of future groups. If they were bound 
by the premium system to one price—say, for a 
year—the whole order would be executed, and they 
might never hear of that design of engine. again. 
In establishments where there was a great deal of 
repetition work, however, the system seemed to 
him excellent. 

Mr. A. F. Yarrow said that the thanks of the 
Institution were certainly due to Mr. Rowan, who 
had come all the way from Glasgow to read this 
paper. The subject was one which had been 
neglected, largely, perhaps, because it was not 
very interesting. People would go to the other 
end of the world to look for business—travel, it 
might be, to Japan for an order, when they had 
better stop at home and perfect their system of 
production. In his own works he had copied the 
plan he had found employed in the works of Mr. 
George Westinghouse. A certain time was estimated 
for any given piece of work. If an operator could 
perform it in less time, the saving thus made was 
divided into two parts, half going to the firm and 
| half being given to the man. It was necessary to 
| estimate the time with great care, as, once fixed, it 
| ought to be unchanged. If alterations were made in 
| consequence of a shorter time being occupied than 
was anticipated, the men became suspicious and 
soon got discontented, so that they did not do the 
best they could, for fear that they would be cut 
down in their standard time allowance. Therefore 
his firm did not alter the time allowed, provided the 
same work were continued and done on the same 
machine. In his works this plan had. been tried 
with fifty of the men on the most important 
machines, and had been found to answer, for it 
was of the first importance to get the full work out 
of the machines, and thus save the general’ charges 








and interest on the cost of those machines. He would 


future colleagues of his firm, Messrs. Neilson, Reid, | ask Mr. Rowan if there was any difficulty in his 


and Co., had, however, been introducing the pre- | 
| system being run side by side. 


mium system, and he would look into the matter 
and see whether it had any advantage over the 
piecework method. A prominent feature of the 
premium system was the immutability of th 
standard allowance of time. 


In his own case it| 
often happened that the construction of twenty | 


shops on account of day wages and the premium 
He would also like 
to know how Mr. Rowan dealt with time lost. It 
sometimes happened that if men made a good deal of 


| money one week in a comparatively short time, they 


would not come in before breakfast, or would take 
Monday off; that would diminish the output, and 


engines was determined upon. Their plan was to put the charm of the system would be lost. Another 
five into the shops at a time, and from the experience | important point was that the time when a job was 





gained during the construction of the first group, | 


finished should correspond with the time when the 
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next job began ; otherwise, he thought, employers 
might sometimes find a very big gap between opera- 
tions. 

Mr. Henry Lea referred to Dr. Barr’s statement 
as to a certain operation being performed in a 
quarter of the time that had been estimated, and 
he asked if in that case the standard time had 
been altered, or was preserved till now. 

Mr. Wicksteed, at this point, said that it was 
ene to finish the discussion that evening, and 

e would therefore ask any members present who 
wished to speak to rise ; and, as time was running 
short, he would indicate with the hammer if they 
had exceeded their limits. 

Mr. Price-Williams referred to some very large 
engineering works which he had recently visited, 
and in which the premium system was in operation. 
The manager, who had served his time at Crewe, 
paid special attention to the machines, and kept a 
diagrammatic record showing the performance of 
each machine. He thought machines might be so 
arranged as to make an automatic record of the 
time during which each machine was actually 
running. 

Mr. John Richardson said that in uhe works with 
which he was connected (Globe Iron Works, Lincoln) 
they had had the piece-work system in operation 
for 50 years, and though he thought that the 
premium system was better than day-work, he did 
not see how it was better than piece-work. 

Mr. Macfarlane Gray said he was not an em- 
ployer of labour, but some years ago he had paid 
considerable attention to the subject of the remu- 
neration of the workmen. He pointed out what 
he considered to be an oversight in the construc- 
tion of the Rowan premium scale. The state- 
ment in the paper that, ‘‘The times taken by 
all the machinemen have on an average been re- 
duced during the four succeeding years by 20, 23, 
31, and 37 per cent. respectively, and the earnings 
of the men have consequently increased by these 
percentages,” does not sufficiently illustrate the 
peculiarities of the scale, which at one end gives to 
the workman 59 minutes of the first hour saved on 
a sixty-hour job, and reserves for the employer only 
the remaining one minute of the saving; while at 
the other end it provides that if the workman by 
supreme exertion completes the work in 10 per 
cent. of the set time—100 hours—he will be re- 
warded with 10 per cent. of the time saved, the 
master pocketing 90 per cent. of it. There is, 
however, in this no concealed intention of favouring 
the master to the detriment of the workmen, it is 
merely an oversight; for up to a 50 per cent. 
reduction of time the workman gets the larger 
share of the saving, and in the above quotation 
the maximum reduction stated is 37 per cent., of 
which 37 per cent., according to the scale, the 
workman is awarded 63 per cent. and the master 
receives 37 per cent. The Rowan scale is that the 
saving effected is divided in the same proportion 
as the set time is divided, the workman getting, in 
addition to his work-time wages, the proportion of 
the saving representing the time taken to the job, 
and the master the proportion representing the 
time saved. This Rowan scale admirably pro- 
vides, as the author tells us was intended, ‘‘ such 
a basis that the men when put on the premium 
system will be able right away to earn a pre- 
mium.” If the scope of the scale were limited 
to 50 per cent. saving, and, beyond that, the saving 
were to be equally divided between the two 
parties, as at 50 per cent. it is now, the scale 
would better express what, no doubt, must have 
been the intention of the wxuthor. In the ideal case 
of the work being complete in 10 per cent. of the 
set time (100 hours), the workmen would then be 
paid 55 hours for 10 hours’ work, and the master 
would be benefited to the extent of 45 hours. As 
the scale stands at present, in this case, the work- 
man would be paid 19 hours for 10 hours’ work, 
and the master would be benefited to the extent of 
81 hours. While he would like to congratulate the 
author of the paper on his intelligent, energetic, 
practical endeavour to set things straight between 
capital and labour, he did not think that the pre- 
mium system—or, indeed, any system of piece- 
work —could ever produce the final desired solu- 
tion of this difficult problem. The time will 


come again when contracts cannot be obtained, and 
the Rowan resolution to never reduce the once 
fixed set times must then be abandoned, or the 
equally disturbative proceeding of wages reduction 
adopted ; and all the discontent, for a time happily 
obliterated, will reappear, and the task of Sisyphus 





will be just what it was before. 


He then broadly | many years. They stopped, and after two months 


sketched a plan which he believed did contain all introduced the premium system, and the work was 


the essentials of an ultimate satisfactory solution. | then nearly all done in less time. 


He could under- 


He was of opinion that the premium system, so stand Mr. Rowan’s diffidence in giving the name of 
long as plenty of jobs were to be had, might go on| the firm, but he would ask if it could not be 
very happily ; but he would ask what was to be divulged to him privately, as he would like to 


done about cutting rates when orders were not to communicate with these people. 


He had had 


be secured. He thought that the true solution of | much experience with piece-work, and was sure 
the wages question was not in the premium plan, | that it was an admirable arrangement as compared 


but in another. 


new Act passed establishing a legal contract be- ‘be better still. 


tween employers and employed, providing that the 
capital of every firm working under this Act shall 
be nominally declared, and the rate of usury to be 
paid for it stated; the managing staff and the 
workmen to be hired at current market rates, sub- 
ject to no restriction ; after the wages, the agreed 
usury, and the upkeep charges, the whole of the 
remainder would be profit, to be equally divided 
between the proprietors and the employed, the 











moiety to the employed to be divided in proportion | 


to wages earned. When trade declined, and con- | 


tracts could not be obtained, unless on reduced 
prices, the men could be told exactly how the 


matter stood, and in this way their honest co- | 


operation would be secured when their present 


ideas of the magnitude of the profits of em-| 


ployers had been for ever dissipated. This, it 
might be thought, looked like giving too much to 
the men, but that was not so; and if it were tried, 
it would be found to be to the advantage of the 
employer as well as tothemen. Everyone engaged 
in the works would be in spirit equivalent to a master, 
and would do his best for the advantage of the 
whole concern, while the saving in overlookers, 
inspectors, &c., would be a very important item. 

Mr. Andrew said that Mr. Yarrow had referred 
to the system in operation in the Westinghouse 
Company’s works, with which establishment he (the 
speaker) was connected. He had seen it in operation 
for three years, and had found that it paid both sides 
very well. But there was one thing that must be 
remembered: with the premium system it was 
necessary to increase inspection ; that was found by 
experience. As soon as they puta certain “line” 
under the system, they had to increase the expense 
of inspection. That, however, was slight as com- 
pared with the saving in time occupied. If it were 
necessary to put a contract through very quickly, 
as was often the case, it was found that, with the 
premium system in use, there was greater facility 
for doing this. One reason, perhaps, was that the 
best men came to the front with a method of pay- 
ment by results. During the time he had the 
system under his notice, it worked, on the whole, 
satisfactorily. It was quite possible to make a 
mistake in estimating the time required, and perhaps 
aman might earn double time. In spite of this 
it would not do to alter the time allowed ; other- 
wise the men would lose confidence. He had 
known cases where the firm had had to go on two or 
three years under these conditions ; it was neces- 
sary to continue until the design was altered. He 
had found 50 per cent. saving in time quite a usual 
thing when the premium plan was brought icto 
operation. He thought, however, the allowance of 
half the saving to the firm was reasonable, as the 
expenses of the employer were much greater under 
the premium system owing to the increased inspec- 
tion, and the use of improved appliances, jigs, &c. 
When men were put on the premium plan they 
began to use their brains ; the first thing they did 
was to come and say they wanted something new or 
some fresh apparatus for getting the work done 
more quickly ; naturally it had to be given to them, 
and it was, indeed, to the advantage of the employer 
to do so. He would say again that it was necessary 
to stick to the time agreed upon, and it was also 
advisable. It might be that ten hours were formerly 
occupied in producing a certain article ; probably 
the time that would be allowed under the premium 
system would be eight hours. Possibly the man 
might do it in three, and therefore eight hours 
might be considered an excessive estimate. In spite 
of that, however, the employer would save seven 
hours on the time originally occupied, and 4$ hours 
in cost. ; 

Mr. Alfred J. Hill, of the Great Eastern Rail- 
way, said he would like to hear more about 
the premium system as compared with piece- 
work. The paper, it would be noticed, had com- 
pared it to day-work. Mr. Rowan had stated that 
in one case, personally known to him, the premium 
method had been introduced in place of piece-work. 


| 





Let there be, the speaker said, a| with day-work ; possibly the premium system might 


With piece-work there was the 
possibility of cutting prices, and that led the 
men to hold back, and not to do as much 
as they could, for fear that their rate of re- 
muneration would be decreased if they earned 
too much money weekly. In the establishment 
with which he was connected, there were 3000 
men on piece-work, and they always endeavoured 
not to cut the prices; they encouraged the men 
to earn large balances, the average being over 30 
per cent., and many were 50 percent. in excess. 
The speaker gave some examples in which he com- 
pared the remuneration of the men working on 
piece-work and the premium system respectively, 
and said he failed to see how the advantage of the 
latter system over the former could be proved. He 
thought there might be some difficulty in intro- 
ducing the premium arrangement in works where 
a good piecework system was already in operation ; 
he would, however, be glad to get further par- 
ticulars, in order to come to a definite conclu- 
sion. He would ask, also, how the ordinary 
labour of an engineering shop could be remunerated 
on the premium plan. For instance, the trim- 
mers and carriers in the foundry of his company’s 
works were paid by tonnage, and he did not see 
how time could be estimated. Miscellaneous 
labour was an important part of workshop manage- 
ment, and that in the shop with which he was con- 
nected was carried out on piece-work, or, rather, the 
contract system, and he found a decided advantage 
from this practice ; he could not, however, see how 
it could be altered to the premium system. The 
author had said that it was important to have a de- 
partment for estimating the rate-fixing, and that it 
should not be put into. the hands of the foreman. 
In the case of the shops with which he was con- 
nected, however, the foremen fixed all the prices 
paid for piece-work, and he thought if they were 
capable of doing that they should also be able to 
assess the time rate. He would ask Mr. .Rowan 
to what extent the workmen were consulted in 
regard to the time allowed. In the works in which 
he was engaged the men were always called in to 
assist in settling shop prices.. He would also be 
glad to know whether the premium system worked 
comfortably side by side with time wages. 

Mr. Rowan, in reply to the discussion, thanked 
Mr. L. Pendred for bringing the diagrams—taken 
from the book to which he had referred—to the 
meeting. These diagrams were most useful, and 
anyone introducing the premium system into their 
works should read Mr. Pendred’s articles which 
had appeared in The Engineer. In very large 
workshops it was possible that not much saving 
would be made by the premium system in 
regard to wages; but there would be a saving 
in cost. Beyond this, the organisation brought 
men and masters more closely and more intimately 
together, and where it was in use there was a more 
friendly feeling in the works. That was a:very 
striking and important point. He would urge 
that, as suggested by Dr. Barr, a paper should be 
read by Mr. Jackson on the relative merits of the 
card and the book system. In his own works they 
pinned their faith to books, but they were open to 
conviction. He thought, however, that the saving 
by the card system was more apparent than real. 
It was very easy to say that a boy did all the work 
in an hour and a haif, but he thought if the matter 
were looked into closely it would be found that the 
foremen and managers gave a good deal of time to 
the work. This was uot advantageous, Fore- 
men should attend to their own proper business, 
which was, looking after machines, and not be en- 
gaged in clerical work. In reference to Dr. Barr’s 
remarks, he would point out that they had abc- 
lished the increment of 5 per cent., and that at 
once gave an impetus to the plan. He feared Mr. 
Robinson had not studied the question properly. 
He had spoken of the difficulty of introducing 
the premium system .for the construction of 
locomotives, but he (the speaker) thought that 
marine engines were equally difficult to deal with ; 


This firm had been working on piece-work for, in fact, it had been his opinion that a locomotive 
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factory was an ideal one for the introduction of the 

remium system. Mr. Yarrow had asked how it 
had affected time-keeping ; he would say it had 
improved the men, and they had been more regular 
at their work. In the list he held in his hand—a 
time-list for a number of men—one man had put 
in a maximum of 2650 hours ; that was the highest 
on the list, but he read other attendances which 
closely approached it. He did not suppose that 
the best man lost two hours in the year. The men 
had greatly benefited by the premiums they had 
received ; they had become good time-keepers and 
were highly respected. He would be glad to give 
Mr. Hill the name of the firm to which he had made 
reference. Mr. Hill had said that he liked men to 
earn large wages ‘‘up toa certain point ;” it was this 
point, the speaker said, that spoiled piece-work. In 
the premium system they encouraged the men to go 
by that point. Toa limited extent they had consulted 
with their workmen about the time to be allowed, but 
the reason they had not gone further was that when 
the system was introduced into their works no one, 
with the exception of one man, had the faintest idea 
how long it took to carry out a certain operation ; 
and he thought it was no good consulting people on 
a subject about which they knew nothing. It came 
about that the people whose business it was to fix 
rates knew better what to do than the workmen ; 
the latter were very satisfied with the arrange- 
ments made. In their works every man on a 
machine was on the premium system, even the 
labourers. Men putting engines in boats, smiths 
and strikers, were also on the system. In the 
engine department five-eighths of the hands em- 
ployed were so remunerated. He did not, how- 
ever, think that they would be ever able to intro- 
duce the premium system into the pattern depart- 
ment, on account of the complication and diversity 
of the work. 

The President announced that the next meeting 
would be on April 24. This concluded the pro- 
ceedings. 








THE SCHUCKERT SURFACE CONTACT 
TRAMWAY SYSTEM. 


Tus system was first laid down on a trial section of 
tramway in Munich, about 500 metres in length, and 
trial runs were made during the period from October 5, 
1898, to February, 1899, at night, after the ordinary 
service had ceased. These trials were carried out 
under the regular supervision of a representative of the 
Munich Municipal Authorities, and the results were so 
satisfactory that permission was granted for trials to 
be carried out during the day ; these trials dated from 
February 20 to November 25, 1899, and were con- 
ducted without official supervision. The system was 
found to work perfectly, and after being again in- 
spected by the Government and municipal technical 
experts, the section was taken into the ordinary ser- 
vice, of which it formed a part until October 1, 1901. 
A description of the system, which will probably be 
tested ona relatively large scale in this country, will 
be found of interest. 

Each of the contacts in the roadway is connected 
with the switch apparatus, and a number of these 
latter are grouped together, usually in lots of thirty, 
and are installed in distribution-boxes by the side 
of the tramway lines, all being connected to one 
common feeding-cable ; each box is protected by an 
automatic maximum current cut-out. On the Munich 
line these cut-outs were placed in small iron boxes 
attached to the houses or to the rail enclosures, 
&c. More recently the maximum current cut-outs 
have been arranged inside the distribution-boxes. 

The switch apparatus, as already mentioned, is cen- 
tralised, and hi . 1 shows how this is done for an 
attachment to a flat wall. 

The cover of the distribution-box is similar in ap- 
pearance to that of an ordinary manhole. A second 
cover is provided with double edges; and, in addi- 
tion, a groove is arranged to take packing material or 
for filling with oil. 

The separate switches are attached to an inside 
insulating lining, which is fixed a few centimetres 
away from the sides of the iron box. The layer of air 
thus formed is intended to protect the apparatus as 
far as possible from the influence of temperature. 
Fig. 2 shows an open distribution-box, with the appa- 
ratus in oe These distribution-boxes, when con- 
taining thirty switches and where the track is arranged 
with studs 3 metres apart, are sunk in the ground 
90 metres apart, and, if preferable, on the sidewalk ; 
the distribution-box n not, however, be placed 
in any special position, but can be installed where 
convenient. 


The switches are fixed in the distribution-boxes 


before leaving the works, so that the boxes merely 
In 


require to be sunk into the ground on the spot. 


this way no time is lost in connecting up the appa- 
ratus, which can be removed and replaced by unsk lled 
labour in a very short time. 

The working current of the conductors, with the 
exception of the distribution mains and the connecting- 
cables from the stud to the separate switches, is only 
0.5 ampere. The distribution bus-bars are com- 

ed of strong copper mounted on porcelain insu- 
tors. The connecting-cables from the road contacts 
to the separate switches are iron armoured. This 
armouring is, of course, removed inside the distribu- 
tion-box, and the insulation is that usually adopted 
for high-tension cables. The inside of the distribution- 
box remains completely dry at all seasons and tempera- 
— the bell-shaped cover closing the box hermeti- 
cally. 

The switch apparatus is arranged in two rows, each 
usually containing 15 switches. Fig. 3 shows the 
method of attachment inside the distribution-box, and 
it will be perceived in what a substantial manner this 
work is carried out, resembling a switchboard. Special 
care is taken that the leads do not cross, but can be 
readily traced. 

Fig. 4 shows the diagram of connections of the 
Schuckert surface-contact system. 

The method of operation is as follows :—The current 
collector of the motor car touches the road contacts D 
and E, whereupon the respective contact.apparatus 4 
and 5 are connected to the feeding-cable. 

The course of the current in apparatus 5 is indicated 
by an arrow. The current required to operate the 
motors on the car flows from the feeder F through the 
two main contacts to I and thence in turn to the road 
stud, the collecting-skate, and the motors, and back 
through the rails to the negative side. At Ia small 
shunt branches off which passes at D to the con- 
tact apparatus 5, passes through the two pull-on 
coils, whereupon the main contact lever is brought 
into the contact position. At terminal B the shunt 
passes from the contact apparatus in order to pass 
at E or A respectively to the pull-off electro-mag- 
nets of contact apparatus 3 or 7 respectively. By 
means of the pull-off electro-magnets the previous 
contact apparatus in the direction travelled by the 
car—in this case No. 3—is switched out of circuit. 
The cycle of operations described is repeated each 
time the skate of the car comes into contact with 
the stud. From the diagram of connections it will 
be seen that the car can travel in either direction 
without difficulty just as with the trolley system. 

Each set of contact apparatus consists of four 
electro-magnets, united to make one switch, and so 
arranged that their centres form a rectangle, in which 
each pair of magnets are opposed diagonally (Figs. 1 
and 5). The iron cores of the electro - magnets are 
mechanically interconnected by an iron plate. 

The piece of steel or armature carrying the carbon 
contact is pivoted in the centre of the four magnet 
cores, so that it can be attracted towards the pull-on 
as well as towards the pull-off magnet cores. The 
first direction switches the apparatus out, while 
the second switches it in. The armature is therefore 
switched in and out electro-magnetically and with the 
same force for either direction. The magnetic force by 
means of which the switch is operated is so great as 
to exclude the possibility of the contact ‘‘ sticking,” 
and, in addition to this, the only moving part of the 
switch—the armature and its contact—is arranged in 
such a position that it cannot touch or catch on any 
of the non-moving parts. The entire mechanical wear 
of the switch is confined entirely to the pivot of the 
armature carrying the contact, which has a rotary 
travel of only about 2 millimetres, and works in a 
loose bearing. Fig. 5 shows such a switch. 

During the trial working of the system. in Munich 
no switch proved defective, and not a single carbon 
contact was changed. Special tests have been made 
in order to form an opinion as to the mechanical wear 
of the switches on lines with heavy traffic on which 
the switches, owing to the cars passing in rapid suc- 
cession in the course of the day, would be brought 
into operation several hundred times. By means of a 
motor-driven switching device a number of these con- 
tact switches were operated, working a thousand 
times per day during six months. This period of 
working corresponds to an ordinary use during seven 
| years on an eighteen-hour service with cars passing 
every two minutes. 

| Furthermore, it is stated to be impossible for the 
|magnet coils to become defective, as resistances are 
| arranged in the circuit so that the coilsare only subject 
| to the lowtension of 25volts. The windings of the shunt- 
| coils are so amply dimensioned that it is impossible for 
them to become defective, even when permanently 
under current. The difference of potential from one 
layer of wire to the other does not amount to 1 volt. 
The wire is wound on wooden bobbins, and it is therefore 
not possible that the full difference in potential of 25 
volts from the beginning to the end of the coil can 
come into effective operation, the separate layers of 
the coils being thoroughly insulated from each other 





feos ampere. The current which is supplied to the 
motors of the car only passes through the carbon con- 
tacts, the cross-section of which is sufficiently great to 
comply with all the working conditions in respect to 
current transmission. 

The current-collecting device consists of a linked 
chain, each end of which is attached to the point of 
the rail-guards by means of a spiral spring and adjust- 
ment screw ; the chain is suspended the full length of 
the car by a number of spiral springs arranged at 
equal distances from each other. The spiral springs 
are screwed into holders, the upper parts of which 
are attached to the wooden ties or traverse pieces on 
the car body. The lower part, however, which is 
attached to the chain, is held by a side adjustment, 
which also regulates its tension. The insulation of 
the current collector is so efficiently secured by this 
arrangement that current losses or breakdowns in this 
direction while working are to all intents and purposes 
— obviated, even under bad weather condi- 
ions. 

In the Schuckert surface-contact system it is not 
——— the car to be stopped in the event of the 
circuit being interrupted by the current collector 
momentarily failing to act. The arrangement is so 
devised that the car motors are connected as gene- 
rators when the electric brake is brought into opera- 
tion, and are used to excite the contact studs. hen, 
for instance, the car circuit is broken through any 
irregularity, anautomatic maximum current cut-out, 
which is fitted in each distribution-box and protects 
the respective section, breaks the circuit, but imme- 
diately switches in again automatically if the con- 
ductors and connections are in order. The car-driver 
has only to turn the controller crank to the first electric 
braking position, whereupon the car motors acting 
as dynamos generate current and excite the contact 
studs. The excitation of the contact studs, as above 
described, takes place even when the car is moving 
very slowly, but only when the motor circuit is 
broken with the car under way. When the motor is 
standing, asmall exciting dynamo is used for this pur- 
pose ; this machine is placed beneath the seat of the 
car and is brought into operation by the conductor 
turning a handle on the outside of the car. As soon 
as the dynamo is brought into motion it switches itself 
into circuit without requiring any further attention 
on the part of the conductor. The gearing ratio of 
the driving mechanism is so chosen that a single revo- 
lution of the crank suffices to bring the machine to the 
correct voltage and operate the contact studs. This 
method of contact-stud excitation has, in comparison 
with other systems, in all of which accumulator bat- 
teries are employed, the great advantage that the 
equipment requires practically no attention or re- 
irs. 

The contact-studs are screwed to a traverse piece or 
sleeper which, by means of connection pieces, is 
attached to the rails. The connection of the leads to 
the contact-studs is extremely simple, and with the 
aid of special tools can be quickly performed. The 
cable can then be carried loosely into the distribution- 
box, being afterwards at any time connected up to the 
inside terminals, which are completed at the works. 
The street traffic is therefore not stopped for a period 
longer than that required for laying the track. 

It may be mentioned that a safety device is attached 
to the car itself in the shape of a so-called ‘‘ check- 
skate” which is electrically connected to the track. 
This check-skate, while mechanically connected to the 
current collector, is separated from it by a specially- 
designed insulating section. This arrangement has 
the great advantage that the adjustment of the check 
device requires no special attention on the part of the 
attendants. 

This system is being introduced into this countr 
by the British Schuckert Electric Company, Limited, 
yf Clun House, Surrey-street, London, Wee 

Sovrn ArricAN GoLtp-MininG.—The output of gold in 
the Witwatersrand and its surrounding outside districts 
in February was 196,513 oz., making an ate pro- 
duction for the tirst two months of this year of 305, 95,792 oz. 
The gold yield of the Transvaal has, accordingly, been 
moving on this year at the rate of 2,374,752 0z. per 
annum. This total would compare with an actual output 
of 1,545,010 oz. in 1902. The gold production of the 
Transvaal for the sixteen years ending with 1902 inclu- 
sive is returned as follows :— 








Year. Oz. Year. Oz. 
1887 23,125 1895 2,277,640 
1888 208,121 1896 2,280, 892 
1889 369,557 1897 3,034, 67 
1890 494,817 1898 4,295,608 
1891 729, 206 1899 4,233,296 
1892 1,210,268 1900 428,761 
1893 1,478,477 1901 238,994 
1894 2,024, 1 1902... 1,545,010 


It should be observed that all the gold produced in 1900, 
and a small proportion of that extracted in 1899, was ap- 
propriated by Mr. Kruger’s Government. It will be seen 
that, in spite of a scarcity of labour and numerous other 











and from earth. All the coils of the apparatus work, 
as already mentioned, on a shunt circuit and only take | 





difficulties, production is now slightly above the level 
attained in 1896, 
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ACCELERATION AND VELOCITY CURVES 
OBTAINED WITH THE NEW MIDLAND 
COMPOUND EXPRESS ENGINES. 

THROUGH the courtesy of Mr. 8. W. Johnson, locomo- 

tive superintendent of the Midland Railway, we are 

able to publish on the present and opposite pages some 
very interesting diagrams showing the accelerating 
power of the fine three-cylinder compound engines 
recently put to work on this line, and of which we 
gave a description in our issue of February 6 last (see 
page 170 ante). The engines in question have three 
luke, of which one is 19 in., while the two others 
are each 2] in. in diameter, the stroke in all cases being 

26 in.; the four coupled drivers are 7 ft. in diameter. 

The total weight of the engine is 594 tons, of which 

38 tons 17 cwt. are available for adhesion. In Fig. 1, 

page 414, there are seven curves showing respectively 

the velocities and accelerations registered on starting 


Fig.2. 
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rom the different stations named at the bottom part of 
the figure, and also on starting on the level. The curves 
in question have been plotted from records made by the 
Midland Railway speed instrument, obtained when 
starting from the stations inquestion. As stated, they 
indicate the velocity and acceleration of the train from 
the moment of starting, second by second, during four 
or five minutes, The lower set of diagrams show the 
amount and direction of the gradients worked over and 
the distance travelled ; the scale of distance in each case 
being arranged to correspond with the time scale of the 
velocity and acceleration chart. When the records 
were being made, the driver was unaware of what was 
being done, and he handled the engine according to his 
everyday practice to suit the work to be accomplished. 

The point of the experiments was to obtain a set of 
curves that would represent the average starting per- 
formance of the engine in its regular day-by-day work. 
In the case of the curve starting from Leeds, the distant 
signals were against the train, and, as a consequence, 
the regulator was only opened slightly, and a very small 
quantity of steam was admitted to the cylinders. 

The maximum acceleration noted attains the very re- 
spectable figure of 1.18 foot-seconds per second. This 
was a down gradient out of Hellifield; but making 
allowance for this, the thrust of the drivers on the 








rails at starting must have been nearly 114 tons, or over 
29 per cent. of the adhesion; and this includes no allow- 
ance for train friction. Most interest attaches, perhaps, 
to the curve of acceleration on the level. In this 
case the maximum acceleration is .9 foot-seconds per 
second, and, the gross train-load being 300 tons, the 
thrust of the drivers expended in acceleration must 
have been 8.38 tons, or about 21.75 per cent. of the 
weight on the drivers. The drawbar pull, so far as it 
depends on the accelerating force, is, of course, less 
than this, as the work done in accelerating the engine 
does not pass through the coupling. 

The horse-power velocity curve shown in Fig. 2 re- 
presents the mean of a large number of indicator dia- 
grams which were taken under conditions similar to 
those that existed when the data for the velocity 
curves shown in Fig. 1 were obtained. The reason for 
the irregularity of the curve is due to changes in the 





manipulation of the engine. Some of the diagrams 
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gave considerably more power and others less power 
than is indicated by the curve, the variation being 
accounted for by difference in the position of the 
regulator, valve-gears, or controlling valve, at the | 
time when the diagrams were taken. The velocity | 
and acceleration curves for the level road shown in 
Fig. 1 were deduced from this diagram. 








BraziLian Rattways.—At the date of a recent return 
Brazil had in operation 9430 miles of railway. There are 
25 States in the Republic of Brazil; and of these only 
five are now without railways, viz.—Amazonas, Piauhy, 
Sergipe, Goyaz, and Matto Grosso. The States which 
have the largest extent of railway are San Paulo, 2272 
miles ; Minas, 2264 miles; Rio de Janiero, 1322 miles; | 
Rio Grande do Sul, 1006 miles ; and Bahia, 761 miles. 

Etectric Power AT WINNIPEG.—The Winnipeg General 
Power Company has started construction on its works 
near Lac du mnet. A dam will be built 400 ft. 
long and 20 ft. through, and it is expected that 10,000 
horse-power will be developed at the outset. Electrical 

wer will be supplied to the street railways of 
Ogilvie and other works, and it is expected that power 
will be generally cheapened in Winnipeg. The works 
undertaken by the company will cost altogether about 


BARCELONA DEPOSITING DOCK. 


THE new depositing dock at Barcelona, recently 
taken over by the port authorities from the builders, 
being of a type less common than the ordinary double 
or single-sided floating docks, is interesting as show- 
ing the adaptability of floating docks to their environ- 
ment, 

The dock, which is of Messrs. Clark and Standfield’s 
design, is, as will be seen from the illustrations on 
our two-page plate, of the single-sided type, attached 
by hinged booms to a floating outrigger ; it differs 
from most other docks of this kind in that the pontoon 
or platform on which the ship is actually borne, in- 
stead of being a continuous caisson, is divided up into 
separate fingers, each attached to the wall of the dock, 
a space of 7 ft. 10 in. being left between each finger and 
the next. The dock is placed ina basin provided witha 
gridiron staging, the grids being so arranged that they 
correspond, both as to length, width, and spacing, to 
the spaces between the fingers forming the pontoon of 
the dock. This basin, together with the arrangement of 
the staging, was illustrated and described in ENGINEER- 
ING, October 20, 1895. If more than one ship is required 
to be docked at the same time, or if it not con- 
venient to keep a vessel on the dock for the time neces- 
sary to carry out extensive repairs, she is deposited 
on the gridiron, and the dock removed empty so as to 
be ready to take up another ship, and, if necessary, 
deposit her. 

The method of depositing is very simple. As soon 
as the ship has been lifted clear of the water in the 
usual way, the whole dock is warped by means of 
steam capstans broadside on towards the stages, which 
thus, when the dock is right home, fill up the spaces 
between the fingers on the pontoon (Fig. 1). The dock 
is then lowered by letting water into its interior, the 
vessel being consequently left high and dry upon the 
stages, which are fitted with keel-blocks, the ship being 
further supported by bilge-blocks which have been 
put in during the operation of lowering the dock. 
After this latter has been lowered clear of the ship, 
it can be wa out again from between the stages 
(see Fig. 2), and is then ready to deal with another ship 
(Fig. 3). 

Of course, it is not essential to deposit every ship, 
as the dock can be used as an ordinary floating dock, 
but in busy times it is obvious that one dock and a con- 

siderable length of staging may be made to do the duty 
of several docks; and, if space is available, it is a very 
cheap way of obtaining a large amount of docking 
accommodation. 

This dock, which has a lifting power of 6000 tons, 
was constructed by the Maquinista Terrestre y Mari- 
tima, of Barcelona, from the designs of Messrs. Clark 
and Standfield, and works normally in two sections, 
which are arranged so as to lift vessels displacing 4000 
tons and 2000 tons respectively. There is also a hinged 
joint (one-half of which is shown in the self-docking 
illustration, Fig. 4) by which in actual practice the 
sections can be coupled together in 15 minutes, so as to 
lift a ship of 6000 tons. The 4000-ton section is also 
divided into two equal parts, connected together by a 
bolted joint, which can be unmade to allow of the two 
parts being used to lift one another for the purpose of 
self-docking, as shown in Fig. 4. 

The machinery for working the dock was designed 
to lift a ship of the maximum weight the dock can lift 
in 14 hours, and was also entirely constructed by the 
builders, and at the official triale was found to have 
‘a considerable margin of power, and it, as well as. 
the hull of the dock, was an excellent piece of work. 

A comparative novelty has been fitted to this dock, 
which proved of the greatest use in depositing vessels ; 
this consists of indicators connected with each of the 
compartments of the dock showing in the valve-house 








1,000,000 dols. 


the exact height of water in every compartment. 
The whole of the official trials were carried out with- 


jout a hitch of any sort, and all concerned may be 
| 


congratulated on having turned out a highly efficient 
and practical piece of work. 

The illustrations, showing some of the different 
stages in the depositing of a ship,. represent the 
Cuidad Condal, one of the fleet of the Compania Trans- 
atlantica. As this ship is over 40 ft. longer than 
the section of the dock by which it was lifted and de- 

sited, a very good test of the capabilities of the 
aah was afforded by the authorities of the port who 
supplied the ship for the official trials. 








LOCOMOTIVES FOR THE MEDITERRANEAN 
RAILWAY. 

THE first twenty of a new type of locomotive for the 
Mediterranean Railway have just been completed and 
delivered by Messrs. G. Ansaldo and Co. , the well-known’ 
engine-builders of Sampierdarena, near Genoa. They 
are from drawings furnished by the Servizio Materiale 
of the Ferrovie Mediterranée, and, as will be seen 
from the illustrations on page 418, are of the com- 
pound type, and have four axles coupled and a four- 
whosted’ begia. They are specially designed for the 
heavy trains on the mountain lines, and are the most 
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PROFILE OF LINE FROM GENOA TO RONCO; THROUGH THE GIOVI PASS. 
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powerful yet constructed for the Italian Railways. 
Chey will be almost exclusively used for the very 
heavy goods trains going north from the port of Genoa, 
and especially for that part of the line extending from 
Genoa to Ronco, and following the line of the Giovi 
Pass, a profile of which is given above. 

The boiler is of special type, having an unusually 
large firebox. It is constructed of steel, with firebox 
of copper and brass tubes. It is provided with two 
doors oe firing, and its fittings include two spring- 
loaded lever safety valves, and an inaccessible one of 
tho Coale type. The firegrate is of the Nikiporoff 
type, with cast-iron frames. The exhaust nozzles are 
of the Adams type. Two of Friedmann’s restarting 
injectors are provided for feeding the boiler, which 
is fitted with water-gauges of the latest type, also 
showing the height of water on the firebox crown 
when the locomotive is on heavy a eam 

The leading dimensions of the boiler are as follows : 


Length of firegrate ...-... 2.200 metres 
Width of firegrate a 2. 


” 


Grate surface ... = si 4.40 sq. m. 
Internal height of firebox (front) 1,315 metres 
™ (bac | ie 
“ length of firebox (at top) ... 2.800 ,, 
ai width, maximum, of firebox 
(at bottom) ... cs oe — ee 
Extreme length of boiler shell 3.050 ., 
Maximum width of boiler shell . Bae 
Total length of the boiler, including 
smokebox i pes Sek x BOS... 
s¢ 
External diameter of ae part { yom ” 
the boiler she'l Parallel part 1.500 
Thickness of the (Tube plate zs 28 mm 
copper plates of; Sides and back... 164 ,, 
the firebox | Roof plate | es 
Thickness of boiler barrel, conical 
part li... pod as 6 a . 
Thickness of boiler barrel, cylin- 
drical part ee oe os ae 
( Back plate = 
Thickness of boiler} Front plate ae 6 
shell plates Side plate ... oe 
_Top plate ... ae 
Thickness of tube plate (steel) - Ss 
Boiler Tubes : 
Number of tubes (brass) 280 
External diameter 50 mm. 


Thickness me sos ss ive ar 
Distance between centres of tubes ... 65 ,, 
a Ne inner faces of tube- 
plates ... a re : ... 3,900 metres 
Heating surface of firebox ... 13.700 sq. m. 
= a tubes x .. +14 
Height of chimney above rails 
Working pressure per aquare centi- 
metre ... er se wih . 14 kilos. 

The framing consists of two steel side plates, having 
between them cross-stays of cast steel, so arranged that 
the bolts for uniting the front one to the side frames 
also serve for connecting the cylinders to these latter, 
thereby making a very stiff and rigid connection. The 
side frames are brought nearer together at the front, 
so as to allow of large outside cylinders without 
making the locomotive excessively wide. 

The engine is carried upon feur coupled axles and a 
bogie forward. The axle-boxes are of forged and 
hardened steel, with brass bearings lined with white 
metal, and having guides of cast steel. The bogie 
frame swivels upon a spherical centre pin bolted to 
the engine frame and working in an oil bath. 

The principal dimensions of the frames are as follow : 


Distance between the / front 0.980 metres 
engine frames ek. 22 --.. 

Thickness of side frames _... me 30 mm. 

Height of centre of boiler shell above 


4.200 metres 


rails... es ea kos ... 2.450 metres 
Height of centre of buffers above 
rails ba ; ve ai OR: 5 





Distance between side frames of 


ie ... bes a i. 
Thickness of bogie side frames __... 
Diameter of tread of bogie wheels... 
Diameter of tread of driving and 

coupled wheels ms ip 
Width of tyres... = 505 su 
Diameter of journals of bogie axles 
Diameter of journals of driving and 
coupled axles... sas ve = 
Distance between centres of coupled 
axles ... = ses ue a 
Distance between centres of bogie 
axles ... Vs ie. — Ase 
Extreme length between centres of 
axles ... in ae ses iin ae 
Length of framing, including buffers 10.670 __,, 


0.930 metres 
mm. 
0.840 metres 


1.400 ,, 
0.140 __,, 
0.140__,, 


0.190 ,, 
1.520 __,, 
2.000 __,, 


The two cylinders are very securely fixed to the 
framing, as above mentioned, and have a receiver be- 
tween them formed by a large copper pipe, which is 
carried through the smokebox. The high-pressure 
slide valve is of the cylindrical type and perfectly 
balanced, whilst the low-pressure one is a flat valve, 
with two compensating rings on the back. 

A special valve of the automatic type permits steam 
to be introduced direct from the peter to the low- 
pressure cylinder at a reduced pressure, and at the 
same time puts the high-pressure cylinder in direct 
communication with the exhaust, so that the two 
— can work together with live steam from the 

iler. 

The pistons are of forged iron, the cross-heads are 
of forged steel, and the guides are of specially hard 
steel. The two connecting-rods and the six eee I 
rods are of mild steel with brass bearings. The slide 
valve gear is of the Walschaert type, and has hand 
reversing gear. 

The covers at both ends of the cylinders are fitted 
with relief valves, and have also air-admission valves 
for use when running with the shut-off valves closed. 
The receiver between the cylinders is also fitted with 
a relief valve and an air-admission valve. An auto- 
matic lubricator of the Friedmann type is provided for 
the lubrication of the cylinders and slide valves. 

The principal dimensions of the cylinders are as 
follows : 


Metres. 
Distance between centre of cylinders 2.034 
Diameter of high-pressure cylinder ... 0.540 


% of low-pressure cylinder ... 0.800 
Stroke of pistons Seb a 0.680 


The locomotive is also fitted with an automatic 
Westinghouse brake with the Henry regulating gear, 
working upon every wheel both driving and coupled. 
A sand-box with the usual fittings is provided, and 
and also means of lubricating the flanges of the wheels 
when on curves. A tachometer of the Hausshalter 
type is ere this registers the number of miles 
run, and also shows the speed of the engine at any 
given instant. 

The tender is carried on six wheels, and has a capa- 
city of 13 cubic metres of water, and carries 4 tons of 
fuel. It also is furnished with an automatic Westing- 
house brake, with the Henry regulating gear, as well as 
a hand-brake, acting with two shoes on each of the six 
wheels. 

The weights of the engine are as follows : 


Tons. 
Locomotive, empty 70 
Tender, empty sik de 17 
Tractive power on rails... 60 


The results of the trials with these new locomotives 
have been very satisfactory, and in actual running 
between Genoa and Ronco it has been found that they 
can take up a train of greater weight at a much faster 
speed than was before possible with the most powerful 
engine the company possessed. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—The warrant market opened 
very me | on Thursday morning, when a further sub- 
¥ 


stantial ance in prices was made. Business was 
restricted to Cleveland warrants, of which about 8000 tons 
changed hands. Cash business was done up to 52s. 114d., 
being an advance of 6d. on the previous day’s quotation ; 
but at the close cash buyers were quoted at 52s. 10d., and 
several lots were done upto53s. 1d. one month. In the after- 
noon the marketcontinued firm, and while prices werealittle 
irregular, the tendency was dearer. Cleveland warrants 
were done up to 53s. 04d. cash and 53s. 2d. one month, 
while hematite iron changed hands at 62s. one month. 
The turnover in the afternoon was about 15,000 tons. 
Middlesbrough warrants were done at 52s. three months, 
and the settlement prices were:—Scotch, 57s. ; Cleve- 
land, 52s. 3d.; hematite iron, 61s. 3d. per ton. On 
Friday forenoon there was less activity in the pig-iron 
market, and the tone was somewhat irregular. Whe ad- 
vance of Thursday was not maintained, so far as the 
Cleveland warrants were concerned, and quotations 
dropped 2d. per ton to 52s. 104d. cash and 53s. one 
month. Hematite iron was steady at 62s. one month, 
and after being idle for a considerable period, business 
was done up to: 57s. 6d. cash and 57s. 9d. one month. 
There was agreat amount of iron offered in the afternoon 
at the higher prices, with the result that part of the 
forenoon advance was lost. Cleveland warrants were 
dull at 52s. 74d. cash, and 52s. 9d. one month, while 
hematite iron was done down to 61s. 7d. r ton 
cash, and 61s. 6d. one month. Scotch was idle, and 
nominally 4d. per ton lower, and the turnover was 
about 8000 tons, the settlement prices being 57s. 6d., 
52s. 10}d., and 61s. 10d. per ton. A quiet busi- 
ness was transacted in the market on Monday forenoon, 
and the proceedings were without features of special 
consequence. Prices were rather easier, Cleveland giving 
vey tA. r ton for cash. The amount of business done 
was in all about 11,000 tons. Dealing took place three 
months forward at 51s. 10d., 51s. 9d., and 51s. 104d., and 
Scotch was dealt in at 58s. one month, but closed with 
sellers at 57s. 9d. The settlement prices were 57s. 6d., 
52s. 6d., and 61s. 9d. per ton. moderate amount 
of business was transacted in the market on Tues- 
day forenoon, and prices were irregular. The tone 
was rather weak in the forenoon, but there was a 
— recovery in the afternoon, which reduced the loss 
or the day on the cash price of Cleveland to 3d. per ton. 
Hematite iron was also firmer, and several lots changed 
hands up to 61s. 104d. one month, and the turnover was 
about 12,000 tons, with 5000 or 6000 tons in the forenoon. 
The pig-iron market was very fiat this morning, when 
some 6000 tons of Cleveland warrants were done to 
51s. 10d. cash and 51s. 104d. one month, a decline of 
6d. on yesterday’s closing quotations. Clevelands were 
quoted at 51s. 8d. cash, and hematite iron and Scotch 
were idler and lower, the former being nominally 61s. 4d. 
cash, and the latter 56s. 6d. cash. There was a further 
dip in prices in the afternoon. Cleveland opened weak 
at 51s. 4d. cash and 51s. 6d. one month. Scotch was 
idle, and hematite iron was done at 61s. cash. The 
turnover was about 15,000 tons, and the settlement 
rices were: 56s. 9d., 51s. 74d., and 61s. 44d. per ton. 
he following are the prices for makers’ iron No. 1: 
—Clyde and Calder, 65s. per ton; Gartsherrie, 65s. 6d.; 
Summerlee, 68s. 6d.; Langloan, 70s. 6d.; Coltness, 
71s. 6d. per ton—the foregoing all shipped at Glasgow ; 
Glengarnock (shipped at Ardrossan), 65s. 6d.; Shotts 
(shipped at Leith) and Carron (shipped at Grangemouth), 
both 67s. 6d. per ton. Dealings have been mostly con- 
fined to Cleveland iron, and they have fluctuated in price 
somewhat considerably, and only aslight interest is being 
taken in Scotch warrants. The situation still hangs 
largely on America, but meanwhile the warrant advance 
has quickened the demand in the home markets, and 
caused makers to advance prices. 


West of Scotland Coal Trade.—The coal market con- 
tinues quiet in the West. The outputs are only being 
disposed of with difficulty. Prices, however, are round 
about the same as last week. The opening of the Baltic 
is expected to firm up the tone of the market, as large 
quantities have abeidy been sold over the season. Prices, 
f.o.b. Glasgow, may be quoted as follows :—Ell coal, 
9s, to 10s. (according to quality); splint coal, 9s. 9d. to 
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10s. ; steam coal, 9s. 6d. to 9s. 9d. ; main coal, 8s. 3d. to 


Sulphate of Ammonia.—The market for sulphate has 
grown exceedingly strong, and the price has gone up to 
13. 7s. 6d. per ton for prompt delivery f.o.b. at Leith. 
The demand is very considerable, and the market is bare 
of supplies. recent week’s shipments amounted to 
3460 tons, making the total for this year 32,617 tons, which 
is 2615 tons under the shipments for the corresponding 
portion of last year. Last week’s shipments at Leith 
amounted to 657 tons. 


Shipbuilding Contracts.—The Grangemouth and Gree- 
nock Dockyard Company have received an order to con- 
struct two awning-deck steamers of high-class finish. 
They are for Spanish owners, and for cargo and passenger 
traffic. The engines will be furnished by Messrs. Blair, 
of Stockton-on-Tees. — It is understood that Messrs. 
Russell and Co., Port Glasgow, have received an order to 
construct a spar-deck steamer of 368 ft. in length, and a 
three-deck steamer of 383 ft. in length. 


Institution of Engineers and Shipbuilders.—The sixth 
general meeting of the forty-sixth session of the Institu- 
tion of Engineers and Shipbuilders in Scotland was held 
last night, Mr. Thomas Kennedy, vice-president, in the 
chair. The following office-bearers were nominated for 
election for the ensuing session :—President, Mr. Archi- 
bald Denny; vice-presidents—Messrs. W. M. Alston, 


. Brock, M. Paul, A. W. Sampson, and E. Hall- 
Brown. A recent Fe by Mr. W. B. Sayers, on 
‘‘Speed-Control of Electric Motors when Driven from 


Constant - Pressure Mains,” was discussed, and Mr. 
H. F. L. Orcutt, London, afterwards read a paper on 
‘Tools and Gauges in the Modern Shop.” 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Society of Engineers and Metallurgists.—Mr. 
S. E. Fedden, general manager of the Sheffield Corpora- 
tion electricity department, addressed the members of the 
above Society on Monday evening. He gave a concise 
résumé of the operations which have taken place at the 
electric light and power station from its inauguration to 
the present time, illustrating a number of interesting 
features of the station, the manner in which electricity is 
generated, and the system for lighting and power purposes 
throughout the city. 

Death of Mr. John Hunt, Sheffield.—On Monday, the 
death took place with great suddenness of Mr. John Hunt, 
the managing director of the Hallamshire Steel and File 
Company, Neepsend. In the apparent enjoyment of his 
customary good health, he went down as usual to the 
works, but was seized with a serious stroke almost imme- 
diately after his arrival. He was removed to his resi- 
dence, where he was medically attended, but he passed 
away shortly after midday without regaining conscious- 
ness. Mr. Hunt originally came from Doncaster, but for 
the greater part of a life which had almost reached the 
allotted span he had been connected with the Hallam- 
shire Company, which be directed with much success. 


Tron and Steel.—In nearly all branches of the industries 
of Sheffield business is rather slow, and there are large 
numbers of men out of employment. The steel trade is 
reported to be marking time, and orders are only being 
placed to cover current requirements. As yet there are 
only a limited number of consumers with the machinery 
necessary to make full use of high-speed steel, and there 
is some little doubt as to the course they will take, but 
there are some go-ahead firms who have edgy 4 laid down 
the necessary plant. These steels have been more 
rapidly pressed into service on the Continent than has 
been the case in this country, and their sale is rapidly 
increasing. 

South Yorkshire Coal Trade.—The quarter just closed 
has proved disappointing to the coal trade, which has ex- 

rienced a steadily declining market. Quotations have, 

owever, been maintained at a fairly satisfactory figure. 
This has been accomplished by severely restricting the 
output, and thus bringing the demand and the supply closer 
together than would have been the case under ordinary 
circumstances. Prospects for the quarter now entered 
upon are regarded as more hopeful. There is now a 
stronger tone noticeable in the market for hards, and 
when all the Baltic ports are open business may be ex- 
pected to become much more active. For household fuel 
the demand remains very quiet. Slacks are in strong 
request, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a small attendance on Change. The market opened very 
dull and with little business doing, but later in the day 
it improved a little. Quotations for Cleveland foundry 
iron were easier than they have been of late, but makers 
took little heed of the fact, as they are generally well sold 
and can afford to hold off if needs be for the present. Asa 
matter of fact, very little foundry iron was obtainable for 
early delivery, and No. 4 could not be got at all. A fewmore 
inquiries from America were reported, but we did not 
hear of any particular new business being done with 
customers on the other side of the Atlantic. In the early 

rt of the day a few small parcels of No. 3 g.m.b. Cleve- 
oa pig changed hands at 52s. for early f.o.b delivery, 
and buyers were not disposed to pay more ; but afterwards 
52s. 14d. was realised, and by the close many sellers 
asked 52s. 3d. No. 1 was 54s. 3d.; and No. 4 foundry, 
51s. 9d. The lower qualities of Cleveland pig were pretty 
firm, notwithstanding their abundance, and makers did 


not press sales. Grey forge was 49s.; mottled, 48s. 3d. ; 
and white, 47s. 9d. East Coast hematite pig was in 
steady demand, and quotations were strong, but_pro- 
ducers considered prices below what they should be. 
Nos. 1, 2, and 3 realised 58s. for early f.o.b. delivery, and 
that Say was generally named. No. 1 was 58s. 6d., 
and No. 4 forge 54s. 3d. Spanish ore showed little or 
no alteration, rubio being 16s. 3d. to 16s. 6d. ex-ship Tees. 
To-day the market was very quiet, with next to no busi- 
ness doing. Quotations for Cleveland iron were easier, 
but sellers were reluctant to reduce rates. No. 3 g.m.b. 
however, was offered at 52s. without finding’ buyers. 
Prices for other descriptions were not quotably changed, 
but the tendency was downward. 


Manufactured Iron and Steel.—Further slight improve- 
ment is noticeable in the manufactured iron and steel 
trades, More business is doing, and quotations are 
moving upwards. Inquiries for bars and plates are 
better, and a half-crown rise on these descriptions is 
imminent. Steel ship-ang’es have been put up half- 
a-crown a ton. All round quotations show a marked 
upward tendency, and prospects for the future are 
decidedly better than they were a_ little while 
ago. Common iron bars are 6/. 7s. 6d.; best bars, 
6l. 17s. 6d.; iron ship-plates, 6/7. 10s.; iron shi jangies, 
61. 5s.; iron boiler-plates, 7/. 7s. 6d.; iron sheets (singles), 
8/.; iron sheets (doubles), 8/. 10s.;~ steel ship-plates, 
5l. 15s.; steel ship-angles, 5/. 10s.; and steel boiler-plates, 
7. 15s.—all less the customary 24 per cent. discount for 
cash. Rail-makers continue pretty well employed, and 
inquiries are fairly good. Heavy sections of steel rails 
remain firm at 5/. 10s. net cash at works, 


Coal and Coke.—-Coal is quiet. Coke continues in very 
good demand for local use, and average blast-furnace 
qualities have been raised to 16s. 6d. delivered here, 
whilst some sellers are inclined to ask up to 16s. 9d. 








GREAT NorTHERN Raitway or CaAnADA.—TheCanadian 
Northern Railway Company of Canada has absorbed the 
Great Northern Railway Company of Canada, or at any 
rate it has acquired what is considered a controlling 
interest in its stock. The Great Northern of Canada 
nia from Quebec to Hawkesbury, a distance of 225 
mniles. 


PrersonaL.—Mr. H. M. Hobart has now secured per- 
manent offices at Oswaldestre House, Norfolk - street, 
Strand, W.C., where he will practise as a consulting engi- 
neer,— We are asked to state that the business of David 
Joy and Son, of 85, Gracechurch-street, E.C., will in 
future be carried on under the name of David Joy and 
Cooper. Mr. Jasper E. Cooper, who left a well-known 
shipbuilding and engineering company some time back to 
take up the management of this business, is joining as a 
partner and will continue to manage the affairs of the new 
firm. It is intended, as soon as cons. ES to put several of the 
late Mr. David Joy’s ideas into practical form, and place 
other useful inventions upon*the market.—His Majesty’s 
Office of Works having acquired 36, Great George-street, 
Messrs. Wallis-Jones and Dent have removed their offices 
to 50, Queen Anne’s Gate, Westminster, 8.W., where all 
communications to them should now be addressed. 








Contracts.—-Messrs. Cochrane and Co., Limited, of 
the Ormesby Iron Works, ge ba , who some 
time ago put down at their works a gas blowing engine 
of 600 horse-power, working with furnace gases, are so 
satisfied with this type of engine that they have just 
placed an order for a gas engine to drivea dynamo. The 
gas engine, which is to be of the Cockerill type and built 
- Messrs. Richardsons, Westgarth, and Co., Limited, of 

iddlesbrough, is to be a horizontal double-acting engine, 
having two double-acting cylinders—one behind the other 
—acting on onecrank, aa opin of 800 brake horse-power 
when running ata § of 120 revolutions per minute. 
The dynamo supplied by Messrs. Warren, Beattie; and Co., 
Limited, of Middlesbrough, is to be direct coupled to the 
crankshaft of the engine, and will be a compound wound 
continuous-current machine having an output of 540 kilo- 
watts. It will run at 240 volts, have 16 poles, and weigh 
30 tons—the armature alone weighing 124 tons. When 
installed this set will be one of the first, and certainly 
the largest, of this type of gas engine used for generating 
electricity in this country. 





TRIALS OF WinD Enoines.—In_connection with the 
Royal Agricultural Society’s meeting to be held this year 
at the Permanent Showyard, near Ealing, a series of very 
interesting trials are now being carried out, with the view 
of ascertaining the relative efficiencies of different makes 
of wind pumping engines. The tests are being conducted 
by Mr. F P. Courtney, consulting engineer to the Royal 
Agricultural Society, and the results will be published in 
due course. There were twenty-two entries, and twenty- 
one wind engines have been erected and set to work. 
One of the conditions of the competition is that no wind 
engine is to exceed 4 brake horse-power, with an actual 
wind velocity of 10 miles per hour, and they are all to 
be erected on towers, so that the centre of the wind vane 
is 40 ft. above the level of the ground. ’.The velocity of 
the wind is registered by a ‘‘ Dine’s” recording pressure 
tube. Each engine is provided with a speed-counter and 
with suitable suction and delivery tanks, and on every 
delivery pipe there is a valve | to a pressure of 
200 ft. head —— this valve the water which is 
pumped has to pass, the paore being registered by a 
gauge. By this means all the wind engines work under 
similar conditions. The trials have now been in 
for about a month, and will continue till the end of April. 
The results, ought to be very interesting, as there is little 
or no reliable information as to the efficiency of wind 





pumping engines to be had. 





NOTES FROM THE SOUTH-WEST. 


Cardiff.—There has been a good demand for best and 
second-class steam coal, and prices have been hardening ; 
the best descriptions have made 13s. 3d. to 13s. 6d. per 
ton, whilst secondary qualities have brought 12s. 6d. to 13s. 
sd ton. House coal has shown no quotable change ; No. 3 

hondda large has been making 13s. 9d. per ton. There 
has also been little change in coke ; foundry qualities have 
made 17s. 6d. to 18s, per ton, and furnace ditto, 15s. to 
16s. 6d. per ton. As regards iron ore, Rubio has been 
quoted at 14s. 6d. to 14s. 9d. per ton; Tafna, at 15s. 3d. 
to 15s. 6d. per ton; and Almeria at 14s. 9d. per ton, 
freight charges included. 


Oil Fuel.—The eight boilers in the fore boiler-room of 
the Bedford, cruiser, are being fitted for burning oil fuel. 
The appliances are being so arranged that when burning 
oil —_ will readily admit of a reversion to coal, and vice 
versd, 

More Welsh Coal.—The International Company has 
more coal on the Pwllcarn property, consisting of the 
tan seam. The coal isof first-rate quality and good 
thickness. 


Tredegar Iron and Coal Campany, Limited.—A special 
meeting of this company has been convened to consider a 
proposal of the directors to invest the moneys of the com- 
pany to an extent not exceeding 200,000/. in a new com- 
pany to be formed to acquire and work a valuable colliery 
property in Monmouthshire. 


Swansea Corporation Water Works.-—At the last meet- 
ing of the Swansea Town Council, Mr. Morgan Hopkin 
moved a resolution rescinding a previous welluiiene the 
council, deciding to face the Cray Water Works dam 
with bricks, and not stone. Mr. Hopkin produced a letter 
which he had received from the consulting engineer, in 
which he dissented in unqualified terms from the decision 
of the council, and expressed his opinion that stone was 
the best material. r. Hopkin’s resolution was lost by 
19 to 13. 

Cardiff and Penarth.—The question of a proposed elec- 
tric tramway between Cardiff and Penarth was reopened 
at a meeting of the Parliamentary Committee of the 
Cardiff Town Council on Thursday, as the result of a 
communication received from a syndicate proposing to 
lay down a line. 








Cape GOVERNMENT RatLwayrs.—The average return ob- 
tained last year upon the Cape Government railways was 
62. 10s. 8d. per cent. per annum. The capital expended 
was returned for last year at 23,154,000/. 





CaTaLocurs.—A pamphlet describing a new type 
of nut-loc as m sent us by Hughes’ Patent 
Nut-Fastener, Limited, of 347, Dashwood House, E.C. 
Three different patterns of this fastener are made by 
the firm, which between them, it is claimed, will 
meet all needs arising in practice.—The Thornycroft 
Steam Wagon Company, Limited, of Basingstoke, 
have issued a series of catalogues describing different 
forms of motor cars built by them. The steam cars 
include a number of, vans and lorries suitable for all 
kinds of goods traffic, and the firm also supply steam 
omnibuses. Recently Messrs. Thornycroft have taken 
up the manufacture of petrol cars as well, and the construc- 
tion of these new cars is fully described in the catalogue. 
—Mr. J. 8. Cock, of Christiania, has sent us a copy of 
his illustrated re of machinists’ supplies and steam 
fittings. These are of different makes, English, German, 
American, and Scandinavian firms being all represented. 
—The British Prometheus Company, Limited, 18, London- 
road, Kingston-on-Thames, have issued a catalogue of 
their electric heating apparatus. The heating elements 
used are not wires, but are thin layers of metal deposited 
on mica; an arrangement which gives an extremely 
large radiating surface in comparison with the cross- 
section of the conductor. Radiators and all forms of 
cooking utensils are made by the firm.—Messrs. Sinclair 
and Co., of 18, Eldon-street, E.C., have sent us a copy of 
their catalogue of chemical fire engines. Engines of this 
type are specially suitable for ‘first aid” work, since 
they are very light, and a good jet can be obtained almost 
instantly, no time being lost in raising steam, as may 
happen with steam fire engines. The apparatus as made 
by Messrs. Sinclair consists of a copper cylinder, of: 32 


gallons ape mounted on a suitable carriage. is 
chamber is filled with a solution which will generate 
carbonic anhydride on the addition of an acid. This 


acid is kept in a separate compartment, but can be 
readily tipped into the solution when necessary. A 
paddle is fitted inside the chamber, which insures thorou 
mixing of its contents. The hose supplied with the 
apparatus is # in. in diameter by 100 ft. long.—Messrs. 
Brown Brothers and Co., Limited, of Broughton-road, 
Edinburgh, have published a catalogue of hydraulic com- 
p steel shafting and other heavy forgings. is 
catalogue is prefaced with some useful notes on the com- 
— merits of steam hammers and forging presses 
or this class of work. The firm’s own press is of 2000 
tons capacity, and their — spencer are capable of 
handling weights of 70 tons.—The Knecht Brothers Com- 
pany, of Cincinnati, Ohio, have sent us a copy of their 
catalogue of sensitive drilling machines. These are driven 
by friction, the arrangement used being a modification 
of the disc and roller drive, so that a great range of speed 
is attainable by simply moving the roller up or down. 
—The General Electric Company, Limited, have sent us 
circulars relating to the Nernst lamp and the “ Bello- 
phone,” the latter being a combination of electric bell 
and telephone for domestic use. The arrangement can 
be fitted readily to existing electric bells, requiring no 
new batteries or wires, 
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NAVAL EFFICIENCY. 

Ir is somewhat disappointing that the debates on 
the personnel votes of the Navy Estimates have been 
so unfruitful of that weighty criticism that might 
have been expected on the new Admiralty regu- 
lations for the admission of officers into the Navy 
and for their subsequent training. Last week 
we dealt with Mr. Gibson Bowles’s ineffectual 





attack, and since then there have been two. debates 
in Parliament, one on Monday last in the House of 
Commons on the order to agree with the resolution 
of the Committee of Supply as to numbers, and the 
other on Tuesday in the House of Lords on a motion 
brought forward by Lord Rosebery, in order, ap- 
parently, that the Upper Chamber, although debarred 
voting supplies, might also have its share of talk on 
the subject, as well as the privilege of paying. 

These debates, to which we shall make brief re- 
ference later, turned largely on the general aspect of 
the burden of national defence, and they were there- 
fore largely academic ; for it is a burden, as everyone 
knows, that the country cannot cast off. There was, 
however, a comforting note in these discussions, as 
will appear later. hat would have been really 
useful would have been an inquiry into the manner 
in which the new regulations as to personnel would 
affect the efficiency of naval officers in time to come. 
It has, at last, been settled that the future naval 
officer is to be an engineer; that we have been 
told by the highest authority in the plainest terms. 
What those who have had the best interests of the 
Navy at heart have been advocating for years is 
acknowledged. It is a fact which can hardly be 
too often repeated for fear of a reaction in official 
opinion. e have no fear so long as Lord Selborne 
is at the head of the Navy ; he has expressed him- 
self too emphatically to have any doubts as to 
the general principle; but there seems some 
question as to what the Board considers is 
needful to make a man an engineer. In his 
speech at the dinner of the Institution of Civil 

ngineers, to which we made brief reference 
last week, Lord Selborne said that.the gunnery 
and torpedo lieutenants were ‘‘ naval officers and 
seamen in the fullest sense of the term, and were 
also specialist engineers.” We are a little afraid 
of that expression ‘‘ specialist engineer.” To be 
a specialist engineer a man must first be a general 
engineer ; that is to say, he must know the funda- 
mental principles of his profession, the great laws 
of science upon which the practice of engineering 
rests. No doubt engineering has become so rami- 
fied in its applications that a man cannot learn the 
details of all branches, and therefore our best men 
must be specialists ; but their equipment of special 
knowledge cannot be built on a foundation of 
ignorance of general principles, any more than a 
physician who is, say, a throat specialist, or a 
surgeon who ‘‘specialises” in some particular 
operation, can practise in these departments with- 
out sound general knowledge of physiology, thera- 
peutics, and anatomy. One con certainly not like 
to trust one’s body to a ‘‘medical specialist ” who did 
not know the principle of the circulation of the blood, 
to take an extreme case by way of illustration. 

Now these general and fundamental principles of 
engineering, which constitute the science of engi- 
neering, are many and complex. They are not to 
be learnt or ‘‘ picked-up” haphazard ; their acquire- 
ment takes some years of study and close training, 
in which practice and theory—the book and the 
workshop—should go hand-in-hand. Such training 
the executive officers of the present day have not 
had, and, therefore, as a class—we exclude ex- 
ceptional men, or those who have had unusual 
opportunities—they are not ‘‘ specialist engineers,” 
because they are not engineers at all. It will 
doubtless be said, however, that the torpedo 
officers, to take the simpler instance, have a very 
good knowledge of the mechanism of the torpedo ; 
they know what the different parts are for, and how 
they go together. This may be true; but the fact 
does not constitute them engineers. At best they 
are mechanicians, or, perhaps one should say, fitters ; 
just craftsmen, knowing things, but not the reason 
of things ; and even..in this, unless very zealous, 
they are likely to be excelled by the men under 
them, who are brought into more frequent and 
more intimate contact with the mechanism. 

It is the laudable effort of the present Board of 
Admiralty to improve these conditions, but we 
fear that their Lordships (who have not an engi- 
neer among them) do not quite see how far it is 
needful to go. ‘The scheme of education of the 
future naval officer is not yet settled, but we may 
hope from what has already been done that Pro- 
fessor Ewing will have a sufficiently free hand to 
establish a satisfactory curriculum. It is, however, 
after the ‘‘ school” era has passed that the danger 
of the naval officer falling back will arise. He 
must not only learn engineering at the academical 
pesto, but he must establish and improve his 

nowledge during his career by practical work 
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in practise of his profession if he is to become a 
proficient naval officer. 

Here difficulty will arise ; and we have had an 
instance in the Navy that is most closely analogous 
to our own—-that of the United States. It will be 
remembered that four or five years ago the line 
(executive) and engineer branches were amalga- 
mated. A ‘‘ Personnel Board” was appointed, and 
its recommendations to the above effect became law. 
The scheme has not been altogether successful up to 
now, and this, not unnaturally, has been used as 
an argument against our own Admiralty scheme 
by those who doubt its wisdom. We have had 
opportunities of learning a good deal about the 
working of the system in the United States, for 
our articles on this subject have brought a mass of 
correspondence, largely from officers and retired 
officers of the American Navy. 

It is significant that a good many of the older 
retired engineer officers of the United States Navy 
lacked confidence in the amalgamation scheme, be- 
cause they thought it impossible for a military man 
to acquire practical knowledge of engineering. This 
we learn from one of our correspondents who is in 
an exceptionally favoured position to gain informa- 
tion, but he tells us that when these gentlemen 
were asked whether they, as engineers, would have 
considered it impossible to add to their engineering 
training the military duties, they at once replied 
that it would be perfectly practicable. This, of 
course, is a view from one standpoint, and as 
against it there are many executive officers in the 
Royal Navy, and doubtless also in the American 
Navy, who say they would have no difficulty in 
learning enough engineering for practical purposes; 
by which, on inquiry, we find they mean learning 
the names of things and the outsides of things— 
in fact, as they put it, ‘‘ enough to direct.” 

That we hold to bea most erroneous view, founded 
on very dangerous principles. It is that idea 
which has held up the American scheme ; a scheme 
in its main principles sound enough, the great 
fault being that it did not contain provisions 
for its efficient execution. Indeed, an unfortu- 
nate combination of circumstances attended the 
inception of the new system. Mr. Roosevelt, the 
present President of the United States, was then 
Secretary to the Navy, and he took a lively interest 
in the scheme, foreseeing the power it would add 
to the Navy if it were carried out. We know, and 
the American people all know, a good deal more 
about Mr. Roosevelt now than we did then ; but 
those who had been brought most closely into 
contact with him recognised that under his superin- 
tendence the system would be worked fairly 
and fearlessly, and they were well content to leave 
the matter in his hands. Unfortunately for the 
scheme, one of those political changes which do so 
much to disorganise public administrations, both in 
England and in America, removed Mr. Roosevelt to 
another sphere before the Personnel Bill became an 
Act, and the carrying out of the law fell into dif- 
ferent hands. It is not necessary to say anything 
about those who superintended the carrying out 
of the new scheme beyond stating that they were 
not such firm believers in its efficiency for good 
as its originators, or, at least, those to whom its 
inception was chiefly due. The reins of power 
fell into the hands of men who did not grasp 
the position. There were some laissez faire, much 
determined opposition, doubtless of an honest 
character ; but the actual carrying out of the details 
was entrusted to one who had officially on 
the scheme from the first, and holding, as he did, 
that it would prove detrimental to the interests of 
the Navy, we can hardly wonder that the scheme 
has proved a failure. J 

Naturally, under these circumstances the impres- 
sion is largely held that the plan of having one set 
of officers for both executive and engineering 
duties is not practicable. One of our correspon- 
dents does not deny that such has been the case 
under the existing circumstances, but he ‘‘ asserts 
most positively””—and he is in a position to judge 
—that the plan could be most efficiently carried 
out if it were given fair play. ‘‘ No real effort,” 
he says, ‘‘ has aon made to try how this scheme 
would work. The difficulty that has faced those 
who would make the scheme a success has been 
that there has not been enough power to make the 
naval officers take up engineering duties in an 
efficient manner, nor has there been sufficient 
engineering training. It should be said here 


that the new Admiralty scheme differs in many 
respects from the American plan; but the diffi- 





culties that have attended the latter may serve as 
a warning to ourselves. 

Within the last year or so an effort has been 
made to mend matters by detailing some of the 
young officers on American ships for duty in the 
engine-room. This is a step in the right direc- 
tion ; but the effort appears to have been feebly 
made, and was only partial in its application. Some 
time after the amalgamation came into force—or, 
rather, the law directing amalgamation—a promi- 
nent United States officer wrote as follows :— 

If the amalgamation scheme 1s to succeed, it will be 
necessary to provide for frequent alternation of duty 
between the deck and the engine-room, so that a man 
may be in constant touch with both. 

We have only recently become acquainted with 
the contents of this letter, but the above opinion 
so exactly coincides with that which we have more 
than once expressed, that we quote it with peculiar 
satisfaction. The opinions expressed by Admiral 
Melville, the Engineer-in-Chief to the United 
States Navy, in his admirable and outspoken yearly 
reports, are doubtless known to many of our readers 
as bearing out the need for taking steps to insure 
naval officers receiving engineering experience. 
Admiral Melville has a firm belief that the scheme 
of the Personnel Bill is sound, and that it would be 
successful if a really sincere effort were made to carry 
out its provisions. The mistake was that the Act 
did not contain fuller compulsory clauses, though 
doubtless they would not have been needed had 
those who framed the measure remained in office to 
put it in execution. 

We have alluded to the two debates in Parlia- 
ment which have taken place since the Navy 
Estimates were brought forward. There is not 
much that need be said on the general ques- 
tion, but it is with satisfaction we see the 
great problem—the greatest that engages the 
attention of statesmen—the defence of the Empire, 
is being studied with a proper sense of proportion. 
In theory England has always recognised that ‘‘her 
march is on the mountain waves, her home is on 
the deep ;” but somehow in practice, up to quite 
recent times, the generals have had the better of 
the admirals in substantial recognition of the needs 
of the two services. To go back twenty years, the 
Navy secured from the public purse for its whole sup- 
port a little over two and a-half millions. Thanks 
chiefly to an American naval officer, we have grown 
wiser, and the balance of millions is for the sea ser- 
vice. In view of what has been said lately, it is diffi- 
cult to imagine why we should have given over 50 per 
cent. more to the land forces ; one can only account 
for it by the Horse Guards being closer neighbours 
to the Treasury than the Admiralty. It was cer- 
tainly for no sound reason of national safety nor 
economy in expenditure. , 

These considerations have hitherto been of too 
reece a nature for us to safely deal with them, 

ut recent events have put them beyond the range 
of domestic politics. We see Lord Rosebery—who 
we need not forget was himself once Prime Minister 
when the financial consideration shown to the 
Army was relatively much greater than it is 
under the present administration—we see then 
a late Prime Minister attacking the present 
Government because the gap between Navy and 
Army estimates is not greater than it is, and 
we ‘find the best defence of the Government 
an agreement with the proposition. It is difficult 
to see the point of Lord Rosebery’s long speech of 
last Tuesday. He paints ‘‘ with a lurid brush,” to 
quote Lord Selborne, a picture of the terrible 
burden of taxation, but we do not need a full-dress 
debate in the House of Lords to remind us of that. 
The question is not whether we can afford to spend 
so much on national defence, but whether we can 
afford to spend less. Great as the cost of the Navy 
and Army is in time of peace, we know by recent 
experience in a contest with a nation not even 
rated as a military power, that the cost would 
be multiplied many-fold if we were engaged in a 
serious war. The way to avoid war—the only 
way—is to be prepared for it ; to let our possible 
enemies know we are prepared, and that we 
will not shirk its horrors when duty to our- 
selves and those who are to come after us 
makes the demand. Had this been made plain 
always, the Crimean War would not have occurred 
—at least that was Kinglake’s view—certainly the 
Boer War would not. Weakness and timidity 
invite attack, for international chivalry is a negli- 
gible quantity ; in fact, no Government makes any 
pretence towards it. We can bear our present 





burden, though it doubtless entails a good deal of 
self-denial, chiefly in the way of foregoing 
luxuries and pleasures ; still it is not intolerable. 
At the beginning of the last century the national 
debt was about 100 millions more than it is 
at present. How small in those pre - railway 
and steamerless days was the source from which 
the country could draw its income! We cer- 
tainly do not wish to go back to that era of 
poverty and hardship—of which, to our fathers 
credit, so few records remain—and the best way to 
avoid it is to make adequate provision for expendi- 
ture on the defensive forces of the Empire, in 
such proportions as those best qualified to know 
shall advise. 








eo 

AMERICAN RAILWAY PRACTICE. 

In previous issues an able American contributor 
has dealt very fully with the statistical side of 
Colonel Yorke’s highly interesting report to the 
Board of Trade on his visit to America and his ob- 
servations on American railways. The purely engi- 
neering features of this report have, however, 
hardly been touched upon by Mr. Porter, though 
Colonel Yorke’s opinions on certain characteristic 
features of American practice are well worthy of 
further discussion. In some few cases he thor- 
oughly approves of American methods, in others 
his opinion is undecided, and in many he considers 
British practice to be the better. With respect to 
the track, he quite approves of the American plan 
of laying the rails with broken joints instead of 
placing the joints directly opposite each other, as 
is the custom here. He observes that as_ the 
joints are admittedly the weakest portions of the 
track, it appears to him a more logical procedure to 
distribute these weak points, but he ignores the 
real object of the English plan, which is, of course, 
to so vary the spacing of the sleepers—they being 
placed closer at the joints—as to equalise the stiff- 
ness of the road. It may, however, be remarked 
that in laying rails round curves the English 
system needs a greater number of special rail- 
lengths than the American. Colonel Yorke con- 
siders the English main-line track as on the 
whole better than that on the American heavy 
lines. The weight of the rails laid is much the 
same in both countries, the American standard 
heavy track consisting of 100-lb rails, with a 6-in. 
base spiked to from 14 to 16 sleepers per 30-ft. 
rail-length ; whilst on the leading British lines the 
rails weigh from 85 lb. to 103 lb. per yard, and are 
supported on cast-iron chairs secured to twelve 
sleepers per rail-length. Whilst the rail weights 
are similar, the English system gives a much 
greater bearing, both to the rails on the sleepers 
and to the sleepers on the ballast, than does the 
American method. In the latter case the sleepers 
measure 8 ft. by 8 in. by 7 in., so that with rails 
having a base 6 in. wide, and with 16 sleepers under 
a rail-length, the total bearing of the rail on the 
sleepers is but 768 square inches, whilst the twelve 
cast-iron chairs provided on the British system 
afford a bearing area on the sleepers of 1260 square 
inches per rail-length. The American sleepers, 
however, are of hard wood—oak or chestnut—and 
can therefore well carry a heavier pressure per unit 
of surface than the English sleepers. Again, the 
bearing of the sixteen American sleepers on the 
ballast is but 85.3 square feet, whilst the dozen 
9-ft. by 10-in. by 5-in. sleepers used here provide 
a bearing area on the ballast of 90 square feet. 
Colonel Yorke observes, however, that the ballast- 
ing is as good on the American main lines as at 
home. The American method of attaching the rails 
by spikes is, however, condemned ; but a good word 
is said for the movable frogs, which are common in 
the States, but almost unknown here. With these 
frogs the gap in the rail, where one rail crosses 
another, is abolished, which is undoubtedly an 
improvement, as only a few weeks ago a train was 
derailed at Newcastle by the engine catching the 
point of a crossing as it rounded a curve. 

For American methods of signalling and work- 
ing trains, Colonel Yorke has little good to say ; 
but he is, perhaps, rather unfair in his criticism, 
since he suggests that the adoption of British 
methods would lead not only to greater safety, but 
also to greater punctuality and economy. As to 
the greater safety, there cannot be two opinions ; 
but experience shows that punctuality is some- 
times more readily attained by relaxations of 
the absolute block system, the ‘delays conse- 
quent on which are the price the public pay, and 
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are probably, in most cases, well advised to pay 
for the extra safety secured. In fact, Colonel 
Yorke himself relates that on two occasions a train 
in which he was travelling was switched across to 
the opposite track and travelled on it for many 
miles, with no further formality than the handing 
to the driver or conductor of a train order giving 
him the right of way over the wrong track. There 
is doubtless an element of danger in working 
lines on this train-order system, since a sleepy 
dispatcher from time to time does issue conflicting 
orders ; but this granted, there cannot, we imagine, 
be any doubt as to the method being a time- 
saving one, and it is unfair to attribute to the 
system not only the serious defects which it actually 
has, but also to deprive it of such virtues as it 
possesses. 

With respect to the method of automatic signal- 
ling now coming into use in the United States, 
we do not altogether understand Colonel Yorke’s 
report. In all the systems of automatic signal- 
ling with which we are acquainted, there is always 
at least one section fully blocked behind the train, 
so that if these sections are 1000 yards long, there 
must be at least this distance between the head 
of one train and the last axle of its predecessor. 
Colonel Yorke, however, states that with the 800- 
yard trains now occasionally run in the States, as 
little as 200 yards may intervene between two suc- 
cessive trains with block sections 1000 yards long. 
It would thus appear that the systems of automatic 
signalling referred to by Colonel Yorke, in which 
trains may come within 200 yards of each other before 
receiving a ‘‘line blocked” signal, must be of a more 
or less primitive character. The main difficulty with 
automatic signals is really of a different kind, and 
rests in the fact that, as applied to any ordinary 
railway line, they almost necessitate permissive 
block-working. As with manually-operated signals, 
the arrangements are such that whenever any por- 
tion of the gear gets out of order, the signal goes 
to ‘‘danger.” With non-automatic signals, when the 
signalman finds he is unable to pull off a signal, 
he forwards the train with a hand signal. Nothing 
of the kind can be done with automatic siguals, 
and consequently on the American plan a driver, 
on finding the line blocked against him by 
the automatic signals, first brings his train to 
rest for three minutes, and then, if he does not 
get ‘‘line clear,” crawls forward till he comes 
within sight of the obstruction, or, on entering 
another block, gets ‘‘line clear.” In no case, 
however, is the system relied on alone for the 
working of the trains. In fact it would seem im- 
possible to work through complicated junctions on 
the permissive block system with any degree of 
safety. On the Southern Pacific, indeed, though 
automatic signals are provided, they are sub- 
sidiary to the train orders, and a driver on 
reaching a section giving him “‘line clear,” would 
not enter it unless his time table or his orders 
also gave him the right of way over the section. 
In this particular case it is difficult to see 
what useful end the system of signals in question 
serves. Colonel Yorke would, apparently, object 
to permissive block-working under any circum- 
stances whatever, even the most favourable, since 
he states that the whole object of block-working 
is to prevent the simultaneous presence of two 
trains on one and the same section. This de- 
finition. seems to us radically wrong, since we 
would rather say that the object of block-working 
was to prevent accidents, and the means adopted 
was that which Colonel Yorke defines as the object 
of the system. 

The power working of points and signals receives 
Colonel Yorke’s approval, though he points out 
that it is suitable for adoption only in the case of 
large plants, as its high first cost can only be com- 
—— for by a substantial saving in the wages 

ill. It may, however, prove possible in the future 
to work all junction points and signals on a long 
line of railway from one central station, since it is 
not now necessary for a signalman to actually see 
the last car of a train in order to ascertain that it 
has left a section. The real question is, of course, 
a financial one—as to whether the cost of the neces- 
sary plant would be compensated for by the saving 
in wages effected; and this is, perhaps, very doubt- 
ful. The only power signalling systems referred 
to by Colonel Yorke are the electro-pneumatic, the 
low-pressure pneumatic, and the Crewe systems. 
He observes that plants of the first-named type 
have been installed on the Lancashire and York- 
shire and the North-Eastern Railways, but omits 





any reference to that at Bishopsgate-street, on 
the Great Eastern, which was, we believe, the first 
to be set at work in this country. In another 
system now being tried in the States the motive 
power is derived from a cylinder of liquid CO,, 
and is controlled by electrically-operated valves. 
We were in hopes of finding some particulars of 
this arrangement in Colonel Yorke’s report, but he 
does not seem to have come across it on his trip. 

On the wagon question he adopts the orthodox 
railway officials’ view, that very large wagons are 
ill-adapted to British conditions, but suggests that 
25-ton four-wheel wagons with a tare of 10 tons 
might be adopted. Indeed, with the small 8 and 
10-ton wagons it would seem impossible to reduce 
to any marked degree the present proportion of tare 
to paying load. Small wagons must be strong 
enough to resist the shocks of service which are 
a function of the total train’s weight rather than 
of the load carried per wagon. With very large 
wagons, on the other hand, the strength needed to 
carry the designed load is at the same time sufficient 
to resist service shocks, and the tare weight can be 
accordingly a smaller fraction of the load carried. 

It has further to be observed that the number of 
fittings, such as brakes, couplings, and the like, is 
much smaller in comparison with the traffic moved 
in the case of large wagons than with small ones ; 
and should the Legislature at some future date 
decide on compelling the railways to equip their 
rolling-stock throughout with automatic couplings 
and continuous brakes, the case for the adoption 
of the large wagon will be considerably streng- 
thened. The advocates for the adoption of these 
fittings will, however, find somewhat cold comfort 
in Colonel Yorke’s report. He states that the 
automatic couplings in America are giving con- 
stant trouble from breakage, and that automatic 
brakes prove unsatisfactory in working mineral 
traffic down very long gradients, as the brakes tend 
to leak off before the bottom is reached. This 
difficulty can be got over by fitting ‘‘ pressure- 
retaining valves,” but these require to be set by 
hand before starting the trip down the incline, and 
this setting is done in a dangerous manner by men 
scrambling over the tops of the cars. Hand-brakes 
in America are, however, set in the same way, so it 
must not be concluded that this drawback is pecu- 
liar to the air brake. 

A very distinctive feature of American railroad 
practice is the general adoption of chilled cast- 
iron wheels, not only for freight stock, but also 
largely for passenger cars, though ‘‘ sleepers” are 
an exception.. The reason for this exception, we 
understand, is that the cast-iron wheels, being in 
one piece, ‘‘sing” in a manner unknown in the 
steel-tyred wheel, which, being made in two parts, 
cannot vibrate as a whole, and is accordingly less 
noisy. Colonel Yorke asserts that under the 
very heavy freight cars now in fashion, the chilled- 
iron wheel is proving unsatisfactory ; but this does 
not seem to be borne out altogether by the recent 
discussion on the matter at the New York Railway 
Club. It is true that it has been necessary to 
increase the weight of the wheel from 550 lb. to 
700 lb., and also to use a stronger metal than 
formerly proved sufficient ; but the general opinion 
expressed was that these changes had _ been 
successful, and that there was no sufficient 
reason for abandoning the use of the cast-iron 
wheel and adopting the steel-tyred type. The 
cost of such a change would be enormous. The 
chilled-iron wheels cost, it is stated, about 12 dols. 
each, and they are guaranteed to run 70,000 miles, 
or for six years, after which they have still a con- 
siderable value as scrap. The steel-tyred wheels cost 
40 dols. each, and have not a sufficiently long life to 
compensate for their extra cost. The cast wheels are 
put into service without being turned, and it 
appears that they are seldom bored true, being often 
from } in. to}in. out. When worn, they are trued 
up with an emery wheel and set to work again. 

Colonel Yorke states that some of the large 
American engines require three men on the foot- 
plate, but gives no particulars as to the lines on 
which this is the practice. Our own information is 
that three men have been tried in certain cases, but 
that the plan had been found objectionable, and a 
return made to the two-man crew. 

Perhaps the most important point in which 
English railways might copy their American 
congeners is in the matter of promotion. Like the 
French conscript of olden times, who carried a 
marshal’s béton in his knapsack, every employé 
on the great American roads has the way opened to 


him for promotion to the highest positions. In 
order to ensure fair play for all, the Missouri 
Pacific Company recently made a regulation that 
on their system no relative of an official shall 
work directly under that official. This feature of 
American railways is warmly praised by Colonel 
Yorke; but it is by no means confined to such 
corporations, but is copied more or less by private 
firms. One result is that the connections of owners 
and shareholders having no certainty of a good 
position. being found for them in their relative’s 
firm, are put on their metal to earn it by their 
merits. Itis probable also that the prospects opened 
up to men even in the lowest ranks is also respon- 
sible for the fact that many. of the trade union 
publications in America seem to deal with technical 
matters as well as with purely society affairs. Thus 
the journal published monthly by the Brotherhood 
of Locomotive Firemen contains always some illus- 
trated articles dealing with brakes, couplers, valve- 
gears, and the like, and other pages are devoted to 
replies to questions from correspondents asking for 
technical information. So far as we know, nothing 
of the kind appears in any of the journals published 
by British trade unions. In times past it was not 
uncommon for a workman who showed any initia- 
tive to be informed : ‘‘ Ye thought ! ye are not paid 
to think” ; and as the spirit dictating such a remark 
has by no means died out, the small interest taken 
in the technical side of their trades by British trade 
unions is, perhaps, not to be wondered at. 








THE MOTOR-CAR SHOW. 

Wuat is described as ‘‘ The Official Automobile 
Exhibition ” is being held this week at the Agricul- 
tural Hall; it was opened last Saturday, and will 
close to-morrow. As our readers are aware, there 
have been two motor-car shows already this year in 
the London district, one at the Earl’s Court grounds 
and another at the Crystal Palace. Under these 
circumstances the visitor who had attended the two 
former shows could hardly expect to find much 
novelty at Islington, especially if he had also been 
to the Paris Automobile Exhibition held at the end 
of last year. The present show is promoted by 
the proprietors of the Motor Car Journal, who have 
been remarkably successful in filling the space at 
their disposal, so that there is, at any rate, a 
crowded hall. The smaller hall contains the heavy 
wagons, which are nearly all steam driven. The 
Straker Steam Vehicle Company exhibit a 5-ton 
lorry of their well-known type, and show the under- 
frame and mechanism of another lorry. This, we 
believe, is the only exhibit of a goods’ road wagon 
machinery. The firm adopt the three - point 
support of the body, with an open-type engine and 
water -tube boiler. We recently illustrated and 
described the Straker steam wagon.* The loco- 
motive boiler is retained by one or two of the 
makers of steam wagons, some of the vehicles 
having, in appearance, a curious effect of combi- 
nation of traction engine and wagon. The Lanca- 
shire Steam Motor Company, of Leyland, show a 
large steam wagon; and steam lorries are also shown 
by the Mann Cart and Wagon Company, of Leeds ; 
the Yorkshire Steam Wagon Company, of Leeds ; 
Messrs. Hindley and Sons, of Bourton ; Messrs. 
Savage Brothers, of Kings Lynn; Mr. Bright- 
more, of Egham ; Messrs. Coulthard andCo., of Pres- 
ton; and Fodens, Limited, of Sandbach. These are 
all in the Small Hall. The Yorkshire Wagon Com- 
pany’s vehicle has a double-ended boiler of some- . 
what novel construction. The barrel is horizontal, 
and the furnace is in the middle, with the chimney 
above. At the outer ends of the barrel are smoke- 
boxes, much as in an ordinary locomotive. Fire- 
tubes lead from the fire-box to the smoke-box, and 
above these are other tubes leading to a combus- 
tion chamber immediately above the fire-box and 
separated from it by a water space. The gases 
from the furnace thus pass out from the fire-box 
to the smoke-box, and then return to the combus- 
tion chamber, which is inside the boiler barrel and 
connected with the chimney. In the Large Hall 
there is a goods wagon shown by the British 
Germain Motor-Car Cempany, of Hanover-square. 
This vehicle is driven by a petrol motor, of appa- 
rently ordinary type, and having four cylinders. 
Close by are shown a petrol car by the Swift Motor 
Company, and a chdssis of the same firm. We shall 
illustrate these in an early issue, with a detailed 
description. 

The Exhibition is very largely one of motor-car 
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agents, who frequently exhibit several manufac- | 


turers’ productions on their stands, so that it is not 
always easy to find out of which make a car really is 
at first sight; indeed, the Show is largely of the 
nature of a bazaar, and will doubtless prove useful 
both from the purchaser’s and vendor’s pointof view. 
One of the most interesting exhibits is that of the 
Motor-Car Syndicate, of Paisley, whoshowthe Arrol- 
Johnston car. It is driven by a petrol engine, in 
which two pistons are contained in each cylinder, 
the explosion taking place between the two. The 
design of this car is novel in many respects, and 
we propose giving a fuller description of it at a 
later date. The Beaufort Motor Company also show 
some interesting. cars, one of which we shall illus- 
trate shortly. 

Amongst other exhibits may be mentioned the 
following: Messrs. Stirlings, Limited, of Edinburgh, 
who show a petrol engine omnibus, similar to those 
now running in London. Messrs. Ransomes, Sims, 
and Jeffries show a large lawn-mower driven by a 
petrol engine. We saw one of these lately in 
Kew Gardens, where it was said to be doing excellent 
work. The Anglo-American Car Company, of 100c, 
Queen Victoria-street, exhibit an electric wagon to 
carry 2 tons. The power is given by ‘‘ Exide” 
batteries, a type specially designed for durability, 
the average life being said to be two years. There 
is also an electric brougham which will run 40 
miles on a charge. There is on the same stand an 
electric delivery van, of 1000 lb. carrying capacity. 
All these vehicles have solid tyres, those on the 
2-ton wagon being 44 in. in diameter. A Baker 
Stanhope, by the same firm, has pneumatic tyres, 
and is fitted with twelve cells. It will run 40 miles 
on a charge, the weight of the batteries being 
200 lb. The vehicles are all of American manu- 
facture. Messrs. James and Browne, of Hammer- 
smith, exhibit the chdssis of their petrol cars and 
landaulette. The engine has horizontal cylinders, 
the power from which is transmitted by spur gearing 
only. A throttle governor is used, and the revolu- 
tions of the engine are but 500 per minute. A fine 
example of motor-car work is shown in the chdssis 
of a Horbick car, exhibited by Messrs. Horsfall 
and Bickham, of Pendleton. There is a two-cylnder 
petrol motor, and the transmission is by a central 
(Cardan) shaft and live axle. In place of the 
usual spiral spring, two flat elliptic springs have 
been introduced on the gear to take the shock of 
the changing speeds. The spur-wheels of the 
change-speed gear are machined on their shafts 
from the solid bar. The quality of the work on 
this chdssis is worth attention. The Langdon 
Davis Motor-Car Company, whose chdssis we 
illustrated in connection with the Crystal Palace 
Show,* have made a further improvement in their 
sliding key for change-speed gear, having added 
a locking device for preventing the key coming 
out. There is also an auxiliary friction on 
the clutch, which enables the gear to be turned, 
to change the speed, but is not powerful enough to 
move the car. The New Automobile Company 
show the Miesse steam car. It has a flash boiler, 
eer under a bonnet forward, so that the vehicle 
1as the appearance of an ordinary petrol car. The 
single-acting engine, which is of the horizontal type, 
has lift-valves, worked mechanically. Steam of 
500-lb. to 600-lb. pressure is used, and this is 
highly superheated. Petroleum is used for fuel. 

The Lanchester Car Company, of Birmingham, 
show several of their vehicles. These we very fully 
described in a recent issue.t+ There are also a large 
number of other cars by well-known makers ; but 
to give a list of all would be but to repeat the 
catalogue. 








HERTZIAN WAVE TELEGRAPHY. 

On Monday Dr. J. A. Fleming, D.Sc., F.R.S., 
completed his series of four Cantor lectures at 
the Society of Arts on ‘* Hertzian Wave Telegraphy 
in Theory and Practice.” The lecturer said that 
he proposed to discuss the question of long-distance 
wireless telegraphy in view of the problem of 
privacy, which was a necessary part of every tele- 
graphic system. This was a matter which had occu- 
pied public attention to a great extent, and about 
which there were many conflicting opinions. It 
was difticult to deal with it fully, because not only 
were there scientific principles involved, but there 
were also business interests to consider, which pre- 
vented full explanation on all points. The com- 
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mercial considerations which had to be thought of 
did not allow the subject to be discussed on the 
simple ground of the advancement of knowledge ; 
but, still, he was able to discuss the scientific 
principles involved in the matter. He would first 
deal with the isolation of the stations, and con- 
sider whether it was a fact that all the receivers 
within range were affected by Hertzian waves. It 
would be best to obtain clear conceptions of the 
subject by beginning with definitions. The first 
condition desirable in a station was that it should 
be able to avoid the reception of signals when it 
desired, and the second that it should not be over- 
heard when it was desired that its message should 
be secret. The first condition might be defined as 
isolation, and the second as the prevention of over- 
hearing. If a station could pick up all that it 
wanted, that was one thing ; and if it could keep 
secret any such signals as it desired, that was 
another. It must be remembered that any tele- 
graph or telephone wire could be tapped by a person 
who had sufficient skill and the time to give to the 
subject ; but there were penalties against such pro- 
ceedings, and the result could only be obtained by 
considerable trouble. At present there were no 
penalties for receiving waves through the ether. 

The first thing was to prevent a given receiver 
being affected by other waves than those which 
were intended for it. This was effected by a 
system called syntony, or tuning, and was based 
on the adjustment of the capacity and inductance 
of aerials, so that they only responded to waves of 
a given time period. Two years ago, in his lectures 
on this subject before the Society of Arts (see 
ENGINEERING, vol. Ixx., pages 705, 741, 772, and 
804), he had explained what was the natural time 
period of a circuit, and had shown that to obtain the 
best results, impulses, or etheric waves, must come 
at a definite rate. This rate depended upon the 
speed at which the impulses ran backwards and 
forwards across the spark-gap in connection with 
the induction coil. The lecturer here threw upon 
the screen the photograph of a spark which had 
been taken on a rapidly-moving photographic band, 
which ran at the rate of 150 ft. per second. The 
sparks were shown as luminous zones divided from 
each other by dark bands, and from the measure- 
ment of the spaces it was deduced that the frequency 
of the spark was 14,000 per second. The formule 
for calculating the periodic time of electric oscilla- 
tions were given on page 354 ante, in our report of 
the second lecture. Ordinarily the waves are divided 
by intervals of quietude, as shown in Fig. 1, page 
423, the undulating line representing the discharge 
between the spark-balls, and the straight line the 
time during which the capacity was being recharged. 
Trains of waves followed each other like the trains 
of a railway, the interval between them being rela- 
tively very great. Fig. 2 showed two distinct 
characters of waves, In the upper line the circuit 
was strongly damped, and the waves tended to die 
away very rapidly ; while in the lower diagram the 
circuit was feebly damped, and the waves persisted 
for a very considerable time. 

The lecturer here performed an experiment to 
show that one circuit traversed by an oscillating 
current can set up oscillations in the second 
circuit, as shown in Fig. 3, where on the left- 
hand side is a transformer, with a capacity and 
a spark-gap, sending an oscillating current round 
a coil wound on a frame; and on the right-hand 
side is a second coil, in which currents are in- 
duced which show themselves in a small elec- 
tric lamp included in the circuit. The lecturer 
explained that it was only when these two circuits 
were in tune with one another that the second would 
show a light, and that if the inductance or resist- 
ance were altered in either of them, the effect would 
be to destroy the syntonism between them. 
He had an adjustable coil by which the in- 
ductance could altered, and he was able to 
show that a slight alteration put one coil ° out 
of tune with the other. The apparatus shown 
in Fig. 3 does not depend upon Hertzian waves, 
but upon electro-magnetic induction ; but in that 
in Fig. 4, which is due to Siebt, true Hertzian 
waves were rendered visible to the audience. On 
the left-hand side is a coil with a spark-gap ; on 
the right-hand side are two spiral wires, each end- 
ing at the top in a vacuum coil, which could be 
made to glow when oscillations were induced 
in the wire below. The coil for this spark-gap pro- 
duced Hertzian oscillations in a large sheet of zinc 
laid on the table, while the two coils to the right 
were absolutely free from any electric connection 


‘ 


with the zinc ; they were insulated on stands. It 
was possible to tune the left-hand circuit in 
such a way that the left-hand vacuum tube 
lighted up when the coil was at work, the right- 
hand tube remaining dark. Then, by altering the 
inductance in connection with the coil, the right-hand 
tube would light up, and the left-hand. tube would 
remain dark. Thus, the lecturer showed to the 
audience that it was only when the second circuit 
was in syntonism with the first that any appre- 
ciable current was produced. It was upon this 
system that Mr. Marconi tuned his receivers. 

Dr. Fleming continued by saying that Marconi’s 
tuned aerial (see Fig. 2, page 387 ante) required 
for its proper working that the time period of the 
circuit of the transmitter and its aerial: should be 
the same as the time period of the circuit of the 
receiver and its aerial. This, he said, was well 
understood, but there arose a question of great im- 
portance as to whether this tuning was, of itself, 
sufficient to prevent confusion between incoming 
messages. As a lecture-room experiment it had 
answered perfectly well, but many people had ex- 
pressed a doubt whether it would be equally satis- 
factory when tried on a large scale. Marconi had 
demonstrated it in 1900, between the Isle of Wight 
and Poole, a fact which he (the lecturer) had borne 
witness to in a letter to the Times, on October 4, 
1900. Since the erection of the large station 
at Poldhu, in which the electricity was gene- 
rated by engines of considerable size, it had 
been publicly asserted that syntony provided 
no guarantee as to the discrimination of signals. 
It was thought that the enormous and powerful 
waves sent out from the large power-station would 
play havoc with all those smaller waves from appa- 
ratus of less size. If true, this was a very serious 
criticism, and he felt that it was incumbent on him 
to lay clear evidence before his audience on this 
point, and not to try to evade the question. Mr. 
Marconi had stated definitely that the waves sent 
out from his power-station would not have any 
influence upon those sent out from ships in the 
Channel, while his critics had asserted the contrary 
very strongly. Upon this point he knew that his 
audience wanted facts, and he had been at 
considerable pains to obtain them for them. 
It was a vital matter that the communica- 
tion which had been established between ships 
and shore should not be disturbed. Mr. Mar- 
coni had earned the gratitude of humanity 
by what he had done in this respect, and he had 
offered him (the speaker) opportunities for verify- 
ing all his claims. As far as he was concerned, the 
experiments of 1900 were conclusive, because he 
had been associated with the system for a long time, 
and, from his experience of it, was not inclined to 
be sceptical. But as his audience were probably 
not in that frame of mind, he had asked Mr. 
Marconi to give him absolute control over a set of 
experiments, in order that he might bring before 
them absolute proof as to the contention that the 
signals from the wer station, and those from 
small apparatus on board ship, could be sent and re- 
ceived side by side without creating any confusion. 

Dr. Fleming here threw upon the screen the 
map shown in Fig. 5, in which the position of 
Poldhu, the Lizard, and Poole were clearly shown. 
He had been last. week to Poldhu, accompanied by 
| confidential assistants, and had been given perfect 
control over the whole apparatus during the time 
| of his experiments. At Poldhu there was the great 
aerial used for transmitting messages across the 
Atlantic, and within 100 yards of it there was a 
single mast of the small type, which was used for 
communicating with ships at sea. At the Lizard 
there were two receivers joined to one aerial ; one 
receiver being tuned to receive waves from the 
power station at Poldhu, and the other to receive 
waves from the ship station at Poldhu. Fur- 
ther, at Poole there was a receiver which was 
set to work in harmony with the power station at 
Poldhu. He went down to Cornwall provided 
with sixteen telegraphic messages, enclosed in 
| sealed envelopes, and each marked with the hour at 
which it was to be sent off. Hight of these were 
for the ship-signalling, and eight for the power- 
signalling. They were confided to an assistant at 
Poldhu, who was not to let them out of his posses- 
sion until the time marked upon them. At two 
o'clock, say, he handed in one message at the 
power-station, and one at the ship-station, and 
ordered them to be sent continuously for ten 
minutes, the messages being sent time after time 
| through the whole of that period. At the Lizard these 
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messages were written down simultaneously by the 
Morse instruments; and at Poole, which was out of 
range with the ship station, the power message was 
taken down, transcribed, and sent on to the Post- 
Office telegraph, to be re-transmitted over the wires 
back to the Lizard. At 2.15 a second pair of 
messages were handed in, and so on every quarter 
of an hour, until the whole eight pairs had been 
sent. Dr. Fleming had on the table his original 
messages, the tapes on which they were received, 
their transcription into writing, and the messages 
received over the Post-Office wires, stamped 
with the times at which they were received at the 
Marconi station, and in all cases the message re- 
ceived was an exact copy of that which was trans- 
mitted, and which, until the envelope was opened, 
was known to no one but to Dr. Fleming. The 
power station was working at the full power of 28 
horse-power, while the ship station was working at 
one-tenth horse-power. The former sent out waves 
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Arcos Portable Syntonising Coil. 
which might be likened to a bellow, while the latter 
merely sent out whispers, and yet the tuned re- 
ceivers each picked out their own particular mes- 
sages and paid no heed to the others. Four of the 
messages sent were in difficult cypher, and one 
of them proved to be somewhat blurred, but it 
was afterwards found that this was due to the 
s.s. Philadelphia, which was passing down the 
Channel and telegraphing at the same time. Dr. 
Fleming thought his hearers would consider this 
test was an absolute proof of the fact that the 
syntonised instruments were able to pick out their 
own messages ; in fact, common-sense would sug- 
gest that Mr. Marconi would never destroy his 
business with the ships—twenty-tive of which were 
now fitted with his apparatus—in order to run his 
trans-Atlantic messages. 

Dr. Fleming said that electric circuits were of 
two kinds—namely, stiff and responsive. As an 
analogue, he had a vertical flat spring fixed at its 
base, with a weight attached at the top; this 
spring was very elastic, and a single touch put it 
into vibration. This was an example of a respon- 
sive circuit. As an example of a stiff one, he re- | 





counted how at Poldhu, when they were about | 


Fig. 2. 
Strongly damped Oscllaanes 
—— 


|to build the large mast, he saw a baulk of timber, 
| 50 ft. long, lying on two supports. He found that 
| he could walk upon it with scarcely any deflection, 


timed to the period of the baulk, he was able to 
get it into oscillation, with a deflection of 1 in. 
to 2 in., and if he could have continued his pres- 
sures sufficiently long, and with perfect regu- 
larity, he was certain that he might have broken 
ithe baulk in two. 
| stiff circuit, and it showed that such a circuit could 
|not be started into oscillation by a mere flip, but 
must have a steady series of impulses timed exactly 
to suit its period. As another example to aid his 
audience in grasping this point, he adduced a cork 





‘floating in water ; every little billow and 


ripple 
| lifted it from its position, while a big heavy hee — 
‘like a baulk or the Liverpool landing-stage—could 
| only be put into motion by a continuous succession 
lof waves timed to the right period. The trans- 
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but by pressing it with his hands, with impulses | 


This was an example of a) 


In order to simplify the tuning of circuits, 
Count Arco had devised an a tus, shown in 
| Fig. 7, which comprised a soatahta ainetoniciee coil, 
The coil A was connected at one of its ends with 
the lower end of the aerial a,, the other end of 
the coil was coupled to one pole of an experi- 
mental spark circuit H, the other pole being fitted 
with a movable contact K, made to slide in such a 
way on the coil A that it could be set on any of the 
coil turns. The condenser s, the capacity of which 
was equal to the coherer used, was in parallel with 
the experimental sparking circuit. If the spark 
circuit of the transmitter was started, the tension 
effects were shown simultaneously at L, where 
sparking became faster ; but ultimately the oscilla- 
tions of the coil A corresponded with those of the 
transmitter and those of the aerial. The coil A 
would, under the best conditions, be in harmony 
with the transmitter when the sparks at H had 
reached their greatest length. By noting the position 
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I 
mitter which was operated from the power station 
at Poldhu, with its 28 horse-power, was one of 
these stiff circuits, and could only be set into opera- 
tion by a regular series of successive impulses. 
Turning to the other systems of syntonic tele- 
graphy, Dr. Fleming referred to that of Slaby, 
illustrated in Fig. 13, page 387 ante. In this, as 
described in the last lecture, a horizontal wire is 
led away from the base of the aerial, and has a 
coherer with a receiving instrument at its extremity. 
When the apparatus has been tuned, both to the 
fundamental note of the aerial and also to the first 
harmonic, the arrangement is like that shown in 
Fig. 12, page 387, in which there are two wires led 
from the base of the aerial, one three times the 
length of the other; and there is a coherer, or 
kumascope, at the end of each wire, one respond- 
ing to waves four times the length of the aerial, and 
others to waves of the same length as the aerial. 
The arrangement of the apparatus in Slaby’s mul- 
tiple telegraphic connections is shown in Fig. 6, 
wherein two transmitting aerials are shown, one at 
either side of the figure, with a receiver in the 
middle, capable of responding to either of the other 
two. 
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of the contact K, the period of the transmitting 
circuit could be fixed, and then by moving the syn- 
tonising coil to another circuit, this latter could be 
adjusted to bring it into tune with the original 
circuit to which the syntonising coil was first ap- 
plied. 

Fig. 8, said the lecturer, represented Lodge’s 
aerials, which are broad plates of the form shown. 
These would create a very responsive circuit, which, 
he thought, would be very difficult to tune; they 
would respond very easily to vagrant waves. Of 
course, he did not mean to suggest that it was pos- 
sible to send messages which no one could steal, 
provided they brought sufficient time and skill to 
the task; he did not think that such a result could 
be attained. 

Another syntonic system was Braun’s, which is 
illustrated in Fig. 14, page 387 ante. In this the 
aerial wires were arranged horizontally, and Dr. 
Fleming doubted whether it would be possible, by 
this disposition, to signal over great distances. 

M. Blondel had made a very ingenious sugges- 
tion, that the discriminating feature of sets of waves 
should not be the time period between the waves 
themselves, but the interval between the groups 
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of waves, and that these intervals should be de- 
tected by the aid of the telephone. 

A very ingenious system for communication 
between warships, in which the most absolute 
secrecy was necessary, had been devised by Mr. 
Anders Bull, and is illustrated in Fig. 9. In this 
the sending is effected by means of a punched tape, 
in which some orderly arrangement of holes repre- 
sents the dot, and two such arrangements of holes, 
making two dots, represent the dash. These dots 
are reproduced by the receiver, and are afterwards 
translated into the corresponding Morse signals 
by the aid of the apparatus, which is shown dia- 
grammatically to the right of the sketch, in which 
there are five contact-pieces which pass through 
the holes in the punched tape, and, by means of 
other apparatus, give the message in dots and 
dashes. It is possible to intercalate the signals 
sent in such a way that they come to the receiver 
as a ‘mess of waves,” and it is only those who 
possess the key—named the ‘‘ discriminator ”— who 
are able to sort them out into an intelligible mes- 
sage. 

Dr. Fleming said that he would now turn to the 
question of long-distance wireless telegraphy. Much 
of the apparatus that was used was of a secret 
nature, and he could not divulge its construction. 
A vast amount of work had been done in trans- 
lating the early appliances into engineering devices 
to be used with the power system. One of the 
questions which had been debated was, What effect 
the curvature of the earth would have on the waves, 
as shown in Fig. 10? The versed sine of the arc 
between Cornwall and Newfoundland was 110 miles; 
that was to say, a mountain 110 miles high inter- 
posed between the two places, and the signals had 
to go round it. In the case of signalling to Cape 
Cod the height was 300 miles. They had been 
unable to predict exactly what would be the 
effect of the rotundity of the earth, but they 
assumed that when transmitting to great dis- 
tances the impulses would follow the law of in- 
verse squares, and they had added something on 
for contingencies. Since the work had been com- 
menced, McDonald had investigated the sub- 
ject of electrical waves mathematically, and had 
thrown much light on the question. The passage 
of a wave round the corner depended on the length 
of the wave and the size of the object. If he 
wena his hand before his mouth, it made very 
ittle difference to his audience, for the waves 
emitted were 4 ft. to 6 ft. long; but if he placed 
an orange in front of a whistle, the effect was 
very marked, as in that case the waves were 
very much smaller. At Poldhu they were using 
waves of the length of one-fifth of a mile, so 
that 10,000 wave-lengths would reach across 
the Atlantic. On the other hand, waves of 
yellow light were only cae in. in length, and 
bore the same relation to a pea that the Poldhu 
waves did to the earth. Supposing that two in- 
struments were placed in syntony with each other 
at adistance of 3000 miles on a flat plane, and then 
they were removed to the earth, it would be found 
that one would not respond to the other, and that 
the vibrations must be increased more than three 
times to gain the effect. At 7000 miles a far 
greater increase would be necessary, and the 
longer the distance the longer must be the wave- 
length. As to whether it would ever be possible 
to telegraph, by using waves, to New Zealand, he 
would not predict; but it was absolutely certain 
that waves could not be sent all round the world. 
The attempt to do so would be like trying to send 
a whisper to one’s own ear all round Westminster 
Abbey. It wasconceivable, however, that Hertzian 
waves might be sent to the opposite side of the 
globe. When Mr. Marconi lately went to America 
he found that it was more easy to pick up signals by 
night than by day. In the daytime the limiting 
distance was 700 miles, and at night it was 2000 
miles. He had suggested tha‘ possibly the daylight 
might have some effect upon the waves. J. J. 
Thomson, at Cambridge, had shown the electrons 
were capable of absorbing long etheric waves, and 
if electrons were being shot out from the sun, it 
would follow that the side of the earth which 
was luminous would be less transparent to Hert- 
zian waves than that which was in darkness. Upon 
this hypothesis there would be an electric fog, or 
electric haze, which would render it difticult for 
the waves to get through. 

Dr. Fleming said that there were many unsolved 
problems in connection with this subject. We had 


| still to learn how to localise the source of the waves. 
Our kumascopes were like the rudimentary eyes of 
| some animals which served to tell the difference be- 
tween light and dark, but yet did not give them 
vision ; it was necessary to improve the electrical 
eye of the apparatus in order to localise the 
source of the radiation. A step in advance had 
recently been made by the magnetic kuma- 
scopes, which were more sensitive than the coherer, 
and, perhaps, would eventually enable them to 
decide from what direction the waves were coming. 
There was also room for improvement in the matter 
of manufacturing oscillations. At present they 
did not confine themselves to the long waves which 
they utilised. A spark-gap threw off short waves, 
which absorbed 95 per cent. of the energy of 
the generator; and at Poldhu, where the power 
was 30 or 40 horse-power, this spark-gap gave a 
powerful illumination, which was very dangerous to 
the eyes. The solution of the problems yet to be 
solved called for real scientific ability, and also for 
high engineering skill. The subject was of the 
greatest importance, and well worthy of the effort 
that was being put into it. It promised a splendid 
reward for those who succeeded in this matter— 
*‘in controlling the powers of Nature for the use 
and convenience of man.” 

This concluded one of the most interesting and 
luminous course of lectures ever delivered on this 
fascinating subject. Dr. Fleming has the faculty of 
exposition in a notable degree, and can make ab- 
struse matters clear to an audience in a wonderful 
way. He knows exactly how deep it is possible to 
go into a subject without the use of mathematics, 
and he stops at that point. By aid of analogues 
and mechanical similes he bridges many of the 
chasms that lie in the path of his audience, and 
leads them to heights which are absolutely surpris- 
ing to them. They find themselves with a wider out- 
look over a scientific subject than they ever had 
before, and see the subject spread before them 
as if it were a plain surveyed from a mountain peak. 
It was a great intellectual treat, and one can con- 
ceive a man who took no interest whatever in wave 
telegraphy attending the meetings as a study in the 
art of lecturing. Dr. Fleming never halts for a 
word, and never uses a superfluous sentence. He 
keeps the interest of his audience on the stretch, 
but does not strain it to the breaking point. Each 
point in his lecture is made in orderly sequence, 
and the hearer is surprised to find how rapidly the 
hour has sped, and how far he has progressed in 
the time. 








NOTES. 
Tue Rating or Macutnery BI. 

Tne appearance of this Bill each year for a 
number of years back has given to it the title of a 
‘* Hardy Annual.” The object of the measure, the 
second reading of which was proposed by Mr. 
Chapman on Friday last, is to prevent the increased 
assessment of buildings on account of the movable 
machinery placed within them, or on account of 
machinery which, though not movable, can be re- 
moved without taking away part of the build- 
ing. The support and opposition which were 
accorded to the Bill when the second reading 
was under discussion were in conformity with 
precedent—that is to say, the measure was heartily 
supported by textile manufacturers and others 
who employ light machinery, and opposed by 
farmers, landowners, and coalowners. The reason 
for this is not far to seek. If the law of 
rating is so altered that the value of machinery is 
not to be regarded as enhancing the value of pre- 
mises for the purpose of estimating the rent at 
which they may be reasonably supposed to let from 
year to year, the rateable value of mills and fac- 
tories will diminish. The cost of production will 
thus be diminished; but inasmuch as the rates 
must come from somebody’s pocket, the owners of 
other property will have to bear the brunt. It is 
to be noticed that in this, as in previous years, the 
Government have taken up a neutral attitude, and 
have declined to undertake that any deficit which may 
result from the proposed Bill becoming law shall 
be made good out of the Imperial exchequer. It 
is a curious fact that the present system of bring- 
ing machinery into rating is another instance of a 
coach and four being driven through an Act 
of Parliament. Thus 3 and 4 Vict. c. 89 (1840) 
expressly provides that personal property should 
not be rateable; while in consequence of certain 
judicial decisions which have long controlled the 











Assessment Committees when applying the law, 
the fact is that machinery has, in fact, if not in 
theory, a very important bearing upon rateable 
value. It is hoped that in the interest of the 
owners of factories the Bill may pass during this 
session. Although the rateable value of an empty 
mill may be a difticult figure to estimate, there will 
be some possibility of rating authorities throughout 
the country arriving at some principle by which 
assessments can be carried out with uniformity 
in different parts of the country. 


Perpetual Heat. 


In a communication just made to the Paris 
Academie des Sciences, M. Curie announces a further 
extraordinary property of the marvellous element 
radium, which was, it will be remembered, the joint 
discovery of himself and his distinguished wife. It 
appears that radium has the property of maintain- 
ing itself at a temperature of about 2.7 deg. Fahr. 
above surrounding objects, and apparently does 
this for an indefinite period. At any rate, no 
change is found in its properties after a lapse 
of months. The amount of heat emitted is such 
that the body is capable of melting its own 
weight of ice every hour. Where the energy comes 
from is a mystery; possibly the heat observed 
merely arises from the energy of the particles 
radiated from the radium being turned into heat. 
The velocity of these particles is known to be 
enormous, perhaps one-tenth that of light. At 
this velocity the energy of a single grain weight 
would, if entirely converted into heat, produce 
28,000,000 British thermal units, or, say, as much as 
that due to the combustion of about 1 ton of good 
steam coal. It has been suggested that the energy 
evolved by the radium is merely picked up by it from 
the space surrounding the salt, and transformed 
into the heat observed. This, however, does 
not seem probable, though we note that it has 
the support of Sir William Crookes, since such a 
transformation would appear to involve a contradic- 
tion of the well-established principle of the degra- 
dation of energy. So far as is known, the only 
stores of energy available for such a purpose are of 
the low-grade type, which would have to be con- 
verted into high-grade energy to give rise to the ob- 
served phenomenon; and, so far as is known, 
every transformation of energy naturally occurring 
takes place in the opposite direction tu this. Were 
radium available in quantity, it might prove a sub- 
stantial addition to our stores of energy, though 
one both difficult and dangerous to make any prac- 
tical application of. Indeed, M. Curie has said 
that he would be afraid to enter a room containing 
a pound of the element, as he believes it would be 
fatal to go near it. A glass tube containing a few 
grains of radium salts, and carried in the waist- 
coat pocket for a few hours, gave rise to painful 
sores, the skin in the vicinity of the tube being de- 
stroyed. The radiation has also a powerful effect on 
the nerve substance, and is thus fatal to living orga- 
nisms, of which the nerve centres are sufticiently 
near their integument to be within range of the 
radiation. 








THE VIBRATION OF STEAMSHIPS. 
To THE EDITOR OF ENGINEERING. 

Srr,—In your issue of February 13 Professor Dalby 
takes objection to the method of my paper on ‘‘The 
Vibration of Steamships,” and to some criticisms I have 
been led to make, especially those regarding his own 


papers. 

eed ere Professor Dalby entered this field I had, as a 
duty devolving on me by virtue of my official ition, 
exhausted the possibilities of balancing the four, five, and 
six-crank engines. The balance of five and six-crank 
engines for first, second, and fourth period can, no doubt, 
be made quite perfect ; but these engines are very com- 

lex, and this counts for much, especially on board ship. 

‘hen the marine engineer cannot afford space for so many 
cranks. This is the insurmountable objection to their 
adoption, and, as an engineer of om | experience, I say 
positively they will never be applied, except in a few 
isolated cases, on board ship. 

Every form of thefour-crank engine, whether it hascranks 
at right angles or is arranged as in the Yarrow-Schlick- 
Tweedy system, has a vital defect in its balancing, and, 
as I show in my current paper, the first-period moments, 
which the Yarrow-Schlick-Tweedy system balances, are 
much less important than the second-period moments 
which it leaves unbalanced. The system was founded on 
an oversight, and I declined to adopt it, though per- 
sistently pressed and criticised for years by its advocates. 

Professor Dalby will now see that his reproach, that I 
have not taken advantage of my unique opportunities for 
research, is not quite merited. His papers added no fact 
of the slightest importance of which I ,was not cognisant, 
and in my department I caused to be drawn many such 
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curves as he advises I should draw for my edification. I 
have given the whole subject much fuller thought than 
could reasonably be asked considering how onerous are 
the duties of administering an important office. 

Last year in the Society of Naval Architects and 
Marine Engineers, in New York, the subject was raised 
prominently, and I deemed it my duty to publicly state 
my opinions, and thus answer my critics. I showed the 
great second-period unbalance of the Yarrow-Schlick- 
‘weedy system, and said that here was the fatal defect 
which made it no solution of the problem of vibration. I 
was greatly surprised that the importance of the higher 
period vibrations was scarcely appreciated, and I pro- 
mised to investigate the facts further. My spirit was far 
from that Professor Dalby ascribes to me, of discrediting 
those with whom I disagreed. I had the whole literature 
gone over by trusted assistants, and many translations 
made. The whole papers were read with the greatest 
care, not once only, but, especially the important passages, 
numerous times. There was no “wandering from paper 
to pepe. culling a fact here, a figure there.” The truth 
had to be found, definite positions had to be proved or 
disproved, and I believe the judgment will in every case 
be final. I challenge Professor Dalby to prove that in 
any single case there has been a shadow of misrepresenta- 
tion, stooping to unfair devices, or unmerited discreditin 
of any one. What was the result of the investigation? f 
found that Berling and others in Germany had proved 
beyond any question that the Yarrow-Schlick-Tweedy 
system was a failure, and for precisely the reason for 
which I had withstood it for years. 

Schlick, notwithstanding that I gave the strongest 
reason for believing he had better knowledge, descri 
this second-period moment as a small couple of forces, 
which it is practically impossible could cause vibration. I 
pronounced the statement false and misleading, and de- 
manded an explanation. 

With Professor Dalby I make the most charitable 
assumption that I do not fully understand his meaning. 
I place in parallel columns some quOtations which are 
absolutely irreconcilable, taken with or without their 
context. I show by reliable data, and otherwise, that he 
has greatly exaggerated the influence of the valve gear in 
a way which is adverse to all but the Yarrow-Schlick- 
Tweedy engine ; and he can find no better name for this 
than quibbling. I now challenge him to produce his 
whole calculation to justify his treatment of the valve 
gear. Hisstatements that in the Yarrow-Schlick-Tweedy 
engine ‘‘the moving parts are balanced amongst them- 
selves,” or that ‘‘the unbalanced forces and couples. . . 
are practically nil,” are absolutely untrue, and are not to 
the slightest degree justified by the facts or by experiment. 
His explanation that the discussion was restricted to 
four-crank engines, of which I was perfectly aware, does 
not in the slightest alter the facts; and I could quite 
justly have described his whole 1902 paper as an obvious 
piece of special pleading for the Yarrow-Schlick-Tweedy 
system. The colouring of the paper is in statements 
which are not mathematical nor in harmony with the 
mathematical deductions, as is the contradictory passage 
from his 1901 paper. 

Trust me, over the Yarrow-Schlick-Tweedy system 
there is written the fatal word Tekel—‘‘Thou art 
weighed in the balances and art found wanting.” And it 
concerns us all to watch carefully lest the same hand 
which appeared at Belshazzar’s Feast does not write 
this irrevocable judgment across our careers. Nosystem, 
no man, has any strength to stand against the teat. 

I have written in a way which may give pain, but with 
a far kindlier intent than Professor Dalby will at first 
give me credit for. I speak to him, not only as an engi- 
neer of far longer experience, but as a man of much more 
extensive knowledge of the world. I would be glad if, 
months after this, he would re-read this:letter and see if 
there is not a lesson in it which will help him. 

Yours truly, 
G. W. Metvittx, Rear-Admiral and Engineer- 
in-Chief, United States Navy. 
Washington, D.C., February 28, 1903. 








TRAINING FOR THE CIVIL SERVICE, FOR 
THE ARMY, AND FOR THE NAVY. 
To THE EDITOR OF ENGINEERING. 

Srr,—The present outcry against examinations must 
not be too much encouraged ; it appears to me that it is 
stoned somewhat out of hand. At the dinner of the 

nstitution of Civil Engineers it was mentioned, with 
suggestion of approval, that we had set up entrance by 
examination ; but the subsequent speakers, in what appears 
to me to be indiscriminating terms, abused examinations. 
Now, we must have examinations, and we must have 
competitive examinations, because any kind of selective 
examination is competitive. The prizes at agricultural 
shows are awarded after examination ; the buyer of any 
kind of goods should examine the goods. In last week’s 
ENGINEERING we had a report of proceedings at a boiler 
explosion inquiry, where the man who had examined the 
boiler previous to the explosion was blamed because his 
examination was not judicious and thorough. If exami- 
nations are inevitable, we beat the air if we abuse 
examinations ; what is really needed is—just what the 
boiler should have had—examination on sound common- 
sense lines. If, as Lord Selborne appears to think, the 
men in the higher ranks of the Civil Service are to be 
exclusively the sons of fathers who can afford to 
expend 15007. on the education of each son; if the 
officers of our army are to be men who each cost 
their fathers 1100/. before entering the Army, and as 


much again to supplement their pay till they reach 
the rank of captain; and if the officers of the Navy 
cost 800. apiece, it will be found that it is sought to draw 





good men from a too limited area of selection. I know 
men in the higher ranks of the Civil Service who did not 
cost their fathers one sbilling, and I think they are in no 
way inferior to the more expensive men. ow, educa- 
tion and training will not create men; pick up any boy 
at random, expend money upon him, get him the very 
best teachers, try to make him a painter, a sculptor, or a 
musician, and you will, almost certainly, fail. Why is 
it to be taken for granted that a boy taken at random 
will make as good a military or naval officer as any other? 
The idea is absurd: we take hundreds of boys, and from 
these hundreds we obtain less than hundreds of really 
capable officers. If we are to have a really individually 
competent staff of officers, we must not limit our area of 
selection, we must get the material wherever we can. 
The examination of young men should have regard to 
their capacity in the widest sense: the success of cram- 
ming-schools shows that we test their capacity in a very 
narrow sense. The a ogg for rational examina- 
tion should not be exhausting. Let me take a homel 
example. Suppose we take a bullock and compete wit 
him as a finished fat beast at shows for several years in 
succession: is the operation good for anything? The 
whole duty of a bullock is to be in good condition once, 
and a good judge will know at any stage of his develop- 
ment what he is likely to become as a finished article. 

Our pres.nt system of examination worres t™e ex- 
aminee; it interferes with his education. A good man 
may be worked up t) a supreme effort without injury 
once or twice, but not oftener. In Ireland, particularly, 
examination on wrong lines is very much overdone. 
Clever young persons are ground up for exciting com- 

titions for, four successive years, for intermediate exhi- 

itions ; and, if this has left them any remaining energy, 
they go on for four of five successive years of further ex- 
aminations in the universities, for which cramming is 
necessary. I have no hesitation in saying that in this 
way encouragement is given to what is not education in 
any proper sense of the word. 

The evil is glaring and serious. I fear, however, a swing 
of the pendulum of public opinion from approval of 
absurd examination, through the position of rational ex- 
amination, to the extreme which suggests that boys picked 
up without examination may, by training, be made to do 
what they are unfit by nature to do. 

am, very faithfully yours, 
JAMES TERRY. 








FOOD SUPPLY IN TIME OF WAR. 
To THE EpiToR OF ENGINEERING. 

Sir,—I am disappointed that my letter of the 21st 
ult., which you were good enough to publish in your issue 
of the 27th inst., has not evoked more useful criticisms of 
an important subject than have appeared in your issues of 
the 6th and 13th inst. 

Half a loaf is proverbially better than no bread, and a 
scheme that provides for that half loaf, at a moderate ex- 
pense, is surely a step in the right direction. But would 
six million quarters of wheat, or three months’ supply, 
not influence the te. emt and continuation of a war 
sufficiently to justify 
for that period, or even a portion of it, the whole of our 
naval strength is available for concentration on the de- 
struction of the opposing forces, in place of performing 
sentry duty on the grain supply routes, we might expect 
some very striking results, and to find the seas fairly 
— of the enemies’ cruisers, and grain flowing'in as 
usual, 

It seems to be a prevalent idea, arising no doubt from 
the South African campaign, that a modern war, with 
one or more Continental Powers, would proceed for 
years. On the contrary, it would probably be over, one 
way or another, within six months; there is no com- 
parison between the invasion of a thinly-populated 
country, not dependent on external sources for food, and 
a densely-populated island, with possibly at the present 
moment six weeks’ supply in hand. 

It has been suggested by one of your correspondents, 
that our country should be self-supporting and grow our 
own corn. Has it occurred to those who advocate this 
that if corn is not grown to the necessary extent to pro- 
vide the nation with food, in the British Islands, some- 
thing else is. And something that cannot be done without. 
The argument of ‘‘Grow more corn” can only. be applied 
if there are districts lying uncultivated; which is far 
from being the case, as I think it will be acknowledged 
that all available land is made use of, for, some purpose, 
to its utmost extent. 

In the letter from ‘‘G. J. M.,” in your issue of the 
13th inst., the question of insurance of grain cargoes by 
the Government is proposed. I fail to see how this bears 
on the matter in question. The nation at large must be 
taken, for the purposes of this consideration, as a unit, 
and out of which pocket the payment is made does not 
affect the issue. If 10 per cent. of the grain-carrying 
vessels were captured, the shortage of supply would at 
once create famine to a more or less extent. 

To shortly recapitulate the various points: We should 
at least have four months’ stock of grain. Such stock 
would add in effect probably 25 per cent. to the striking 
power of our Navy, at a cost of about 2 per cent. of our 
naval expenditure. 

A war with a European Power, or Powers, will de- 
pend, not on invasion, but cn starvation. 

The available land in Great Britain is made use of. 

Grain will keep for the necessary period. 

We live in a fortress, with an excellent moat, a large 
garrison, plenty of offensive and defensive weapons, lots 
to drink, and nothing to eat. 

Yours faithfully, 
Basit WILson. 





A. 
Maryville, Malone, Belfast, March 17, 1903, 


its provision and maintenance? If | P’ 


AMERICAN PATENTS. 
To THE Eprror OF ENGINEERING. 

Str,—We have just received from a member of the 
United States Patent Committee an advance copy of an 
Act signed by President Roosevelt on March 4, which 
has now become law, By this Act the citizens or .sub- 
jects of Great Britain, France, Spain, Italy, Portugal, 

orway, Sweden, Denmark, Japan, and Brazil, can 
obtain twelve months’ provisional protection for an inven- 
tion in the United States, by simply applying for a patent 
in any of their respective countries, and in almost any of 
the British Colonies. They are also now allowed to file 
caveats in the United States, entitling them to receive 
information if any person applies for a patent for a given 
invention which they may mention in their caveat. 
are that a foreign appointed executor or administrator 
may file an application lor a patent in America for the 
invention of a deceased inventor, without taking out 
auxiliary letters of administration in America, This 
law has been in deference to the public opinion of 
the world, as for a considerable period past the United 
States, while obtaining similar privileges from_ other 
countries, and agreeing to give these privileges, did not 
give them, owing to there being no Act of Congres 
enabling the Patent Office to A gm such privil his 
difficulty has now been removed, and the law takes a past 
effect, so that any application made in any of the countries 
of the union less than a year ago can now be protected 
in the United States, though otherwise the time for 
filing is past. 


Yours ap 
Wm. P. THOMpPson, 
Chartered Patent Agent. 
6, Lord-street, Liverpool, March 16, 1903. 








THE METRIC SYSTEM. 
To THE Eprror OF ENGINEERING. 

S1r,—I have for the last six months been brought in 
contact with the metric system, and find it ex ingly 
difficult to follow, having been so long accustomed to feet 
and inches, and I fail to see any advantage in a system 
in which the units totally fail to present any recognised 
measurement to the mind. I would much rather work 
to the foot and decimal parts, with which I have had 
experience. 

am speaking as a practical man, being foreman of a 
large works professing to use the metric system, and may 
state that it is a common occurrence to find drawings 
marked in millimetres and English inches also in some 

rts, causing the greatest confusion ; and, again, pro- 
Bab there is no gauge or screw thread available, and 
the English Whitworth thread is then marked on. The 
very draughtsmen, I find, think of the size in feet or 
inches first to form a mental picture and see if parts 
will do. 

I venture to say that before such a system can become 
common we pectin Be taught it in school, and it will take 
three generations of School Board education before the 
masses begin to grasp it. 

As one of the other writers in ENGINEERING has ex- 
ressed it, ‘‘I find I am too old a dog to learn new 
tricks,” and that the decimal way of working is far more to 
my taste. None of the theorists who write so glibly 
about it realise what it means in a large works, and the 
difficulties caused with workmen. 

Yours truly, 
FOREMAN, 








BraDsHAW’s THROUGH Routes TO THE CAPITALS OF 
THE Wor.p.—This book, published at ‘‘ Bradshaw’s. 
Guide” offices, 59, Fleet-street, London, E.C., at 5s. 
net, suggests holiday ; but it does more, for it a | 
assists Serene people in choosing routes, &c., to all 
parts, and to India, Persia, and the Far East, while there 
are also given itineraries of the principal railways, ocean 
tracks, riverways, post s, and caravan routes, with 
maps, plans of all the important cities, glossaries, and 
vocabalari so that it may most fitly be described as the 
traveller’s vade mecum. The information given takes 
note of the seasons, and one of the best features is that 
the various routes from point to point have all their 
advantages set out, while the cities on the way are 
described. The quickest through overland service be- 
tween London and the Far East is shown to be wid 
Warsaw and Moscow; but between London, Baku, 
Teheran, and Central Asia the quickest through service 
is vid St. Petersburg to Moscow, a detour of over 250 
miles being made to the north in order to reach a point 
much further south, but taking 22 hours less than is 
required by the shorter route direct to Moscow. The 
longer way round is sometimes the quicker way home—a 

int apt to be overlooked by the traveller in a ge 5 

ince the last edition was issued there has been an all- 
round advance in foreign railway fares; the pomige 
money by most liners has been increased, apart from the 
10 per cent. pri added in 1900 in consequence of the 
greater cost of coal; in many instances the free allow- 
ance of persunal baggage has been curtailed ; the practice 
of charging extra fares by express trains, and of collect- 
ing fees for seats in railway carriages and berths in packet 
boats is spreading widely ; and the companies are succeed- 
ing'in transferring to passengers a share of dock charges, 
landing dues, and similar imposts. The zone tariff system 
is not gaining in favour with the railway companies, and 
on the State lines in Russia it has recently been advanced 
20 to 30 per cent. for all long distances. At the same time 
there is less cutting of rates ys omnes pore com- 
panies, and further growth of the more modern practice 


of pooling and apportioning receipts. This is sometimes 
advantageous to the tourist, as the tickets taken from one 





ae are available over the lines or -by the boats of 
er company. 


anot 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 19, 1903. 
THE feature of the week is the advance in English 
pig-iron, the result of the increasing inquiry on this 
side and decreasing surplus abroad. American con- 
sumers of pig iron, who have been endeavouring 
during the past week or two to place orders for 
material during the last half of the year, have been 
much surprised and disappointed. American makers 
are far oversold and indifferent. Large sales of 
Bessemer pig-iron are now being negotiated for, 
but the actual sales have been of small proportions. 
Basic pig has sold in large blocks, and there are a 
number of buyers now in the market for more. Foun- 
dry pig is in moderate demand for the last half of 
the year, and inquiries for forge iron throughout the 
eastern section are more numerous than for thirt 
days. There is a heavy demand for open-hearth steel, 
and large orders have been placed abroad within the 
past forty-eight hours for scrap and low-phosphorus 
iron. The building of railroads has already set in, 
and all the mills are rushing shipments to various 
points in the west and south-west. Several big rail- 
way enterprises will begin work in the north-west as 
soon as weather conditions permit, but it will be 
mid-summer before they are ready for rails. Several 
ood-sized orders for steel rails have been placed at 
dols. The inability of mills to accept all of the 
business offered has led to some cable correspondence 
which will be followed very probably by orders, 
the aggregate volume of which according to pe A 
estimate will be 30,000 tons. If all the railroad build- 
ing is done which strong companies have been orga- 
nised to do, it will be necessary to obtain the rails 
from abroad, as it is simply impossible for American 
mills to take care of this volume of business. Steel 
lates are very active. Some very large orders have 
n placed, and the buyers were able to secure con- 
cessions which is considered a rather remarkable thing 
at this time, in view of the strong condition of the 
market. The explanation is made that most of this 
material is to be delivered at various periods during 
the next twelve months. Structural material is 
also very active, and there are now inquiries on hand 
for exceptionally large quantities for bridge work 
in the south and south-west. All of the railroad 
companies are in a fever of spending money for bridge 
work, and their engineers are busy on specifications, 
which means on some roads an almost complete sub- 
stitution of steel bridges for wooden. The railway 
managers of roads which have wooden bridges have 
decided upon the policy of getting rid of all wood- 
work as fast as possible. The locomotive builders are 
being crowded with additional inquiries this week 
for engines, and the price for locomotive work has 
advanced on new estimated at 5 and 10 per cent. 
This fact does not interfere in any way with the 
getting of business. The larger railway systems are 
all improving their repairing facilities, so as to do 
more work and do it faster. They have suffered a 
great deal during the past year in not being able to re- 
pair worn-out engines. The manufacturers of railroad 
appliances and equipments testify to the correctness of 
this condition of things, for they are all oversold, and 
are also increasing their capacity for manufacturing 
equipment. The American rail are short of locomo- 
tive capacity, and the deadlock in freight on some of 
the larger systems is due to this fact. Commercial 
conditions are very sound. Failures are unimportant. 
There is great activity in the money market, and the 
banks find ready employment at good rates for all the 
money they can loan. 








Tue Suez Canat.—The transit revenue of the Suez 
Canal Company in February was 314,400/., as compared 
with 332,4007. in February, 1902, and 300,800/. in Feb- 
ruary, 1901, Theaggregate transit revenue collected in 
the first two months of this year was647,135/., as compared 
with 684,231. in the corresponding period of 1902, and 
627,158/. in the corresponding period of 1901. 





New Live To Biackpoou.--A new direct line of the 
Lancashire and Yorkshire Railway from Kirkham to 
Blackpool is practically completed. Four heavy engines 
have been run over the track, and the test was successful. 
The construction of the new line, which will be used for 
express excursion traffic, has occupied 34 years. It is 6 
miles in length, and will make the journey to Blackpoo 
shorter by nearly 5 miles. 





Furness Raitway.—Mr. McKechnie, managing-direc- 
tor of the engineering department of Messrs. Vickers 
Sons and Maxim’s Works, lectured on Thursday, the 
19th inst., at Barrow, on modern engineering. Mr. 
Aslett, meral manager of the Furness Railway, pre- 
sided. Dotersin to the possibilities of electricity on 
railways for high-speed trains, the lecturer remarked 
that the Furness Railway Company was considering the 
question of tapping Lake Windermere with a view to 
experimenting on the lakeside branch of the line. In the 
course of his address, Mr. McKechnie argued that elec- 


tricity would displace steam on railways in the time to 
come, and would effect a financial saving in addition to 
securing higher mechanical efficiency, 





MISCELLANEA. 

Last year the British Iron Trade Association, which 
represents nearly 300 of the leading manufacturing firms 
in Great Britain, published a large volume of “‘ Reports 
of Special Commissioners,” appointed to investigate 
on the spot, American industrial conditions and com- 
petition as affecting the iron and steel industries. This 
volume has since attracted a good deal of attention, both 
in Europe and in the United States, and it has been 
deemed desirable that the members of the trade should 
be afforded the opportunity of discussing the whole 
subject of American competition in the light of the facts 
presented in the Commission Report. A conference has 
therefore been called for this —. to be held at the 
Westminster Palace Hotel, in the morning of the 31st inst., 
when several important papers will be read con- 
sidered, 

We have received from Mr. W. F. Stanley, of the 
Great Turnstile, London, an hydraulic calculator devised 
by Mr. Charles Anthony, Jun., M. Inst. C.E., which it 
is claimed greatly facilitates the calculation of the flow 
through sewers or watercourses. The instrument is a 
compound slide rule arranged to solve Mr. John Manning’s 


This equation, 


and 


equation of flow — viz, V = 1p? 13, 
n 


though a form permitting of a slide-rule solution, is stated 
to represent, nevertheless, the relative effects of accelerating 
and retarding forces much better than the old formula of 
the Chezy type—viz., V = a/R I. Moreover, the 
same values of n may be used as with the well-known but 
complicated Kutter formula. It is claimed that with this 
slide rule all problems on the flow of water through sewers, 
conduits, and canals can be solved as readily as can the 
simpler problems as to the flow of water in circular pipes, 
which is now done mainly by the use of tables or diagrams. 


The annual meeting of the general board of the 
National Physical Laboratory was held at Bushey 
House, Teddington, on Friday last, under the presi- 
dency of Lord Rayleigh. The annual report of the execu- 
tive committee, giving details of the work accomplished 
since the opening of the laboratory by H.R.H. the 
Prince of Wales, was approved. It appears from the 
report that subscriptions and donations amounting to 
nearly 10007. a year have been promised by the Institu- 
tion of Civil Engineers, the Iron and Steel Institute, the 
Institute of Chemical Industry, and various private 
firms ; efforts are being made to extend the list, and more 
especially to render the Laboratory self-supporting by 
increasing the work done for firms and private individuals. 
Examples of such work are given in the report and in a 
lecture to the Graduates’ Association of Mechanical Engi- 
neers recently delivered at the Institution of Mecha- 
nical Engineers by the director, and published in our 
columns. The scheme of work suggested by the director 
for 1903 was alsoapproved. After the meeting an inspec- 
tion of the laboratory took place, and in this the Board 
were accompanied by a number of gentlemen who have 
assisted the Laboratory by serving on its various com- 
mittees, or as donors of apparatus. Engineers will be 
interested to learn that the Laboratory is about to under- 
take the manufacture of standard leading screws, and is 
having a machine specially constructed for this purpose 
by Messrs. W. G. Armstrong, Whitworth, and Co., 
Limited. 

Some interesting particulars of the recent work of the 
Lightning Research Committee are given in a recent 
issue of the Journal of the Royal Institution of British 
Architects. It appears that the Committee have lately 
been giving special attention to cases in which build. 
ings provided with conductors have suffered from light- 
ning. These appear tobe pretty numerous, and one case 
recorded deserves particular notice. It is that of a large 
country house in Sussex, erected some twenty-eight years 
ago, and till recently without any form of protection. In 
1901, a church in the immediate neighbourhood having 
been struck, the owner of the house, for greater security, 
decided to have lightning-rods put up. An elaborate 
system was installed, and completed in March, 1902, 
nearly every portion of the building having its own finial 
and conductor. During the storm season of last year, 
the house was twice struck—on June 17 and on August 8. 
On each occasion; besides other injuries, a chimney- 
stack was damaged, the brickwork being split up, 
and the capping-stones dislodged and hurled about 
in all directions. The lightning-rods on the damaged 
chimneys were torn from their supports and much bent. 
Other protected buildings recently struck, of which reports 
have been received, include Ail Saints’ Church, Boyne 
Hill, Maidenhead ; St. Andrew’s Church, Mark’s Tey, 
Essex; New St. Pancras Church, rylsenn aed, 3 
Swanscombe Church, Kent; St. Botolph’s Church, 
Aldgate; St. Michael’s Church, Highgate; Devaar 
Island Lighthouse, Argyllshire ; South Foreland Light- 
houses ; Factory chimney, Nelson, Lancs; Cavendish 
Laboratory, Cambridge; Tiffin’s School, Kingston-on- 
Thames; Ainsworth Mill, Lancaster. All these cases are 
being carefully studied by the committee. They hope to 
be in a position to report on the whole question of light- 
ning protection at the end of the present year, and to offer 
some s tions for more efficiently guarding buildings. 
Meanwhile they desire the continued co-operation of 
observers in this important inquiry, it being necessary 
that they should be supplied with as complete details as 
possible of ‘‘ protected ” buildings, to enable them to arrive 
at the causes of failure of the means of protection adopted. 

A very interesting type of high-powered motor car has 
been on view this week at the premises of Messrs. 
Charron, Girardot, and Voigt, 38, Long Acre, W.C. The 
special feature of the car hes in the absence of speed 
gearing, all changes of speed being made by merely wire- 
drawing the charge on its way tothe engine. Thus when 





running at the lowest power, the —" works practically 
without compression, whilst at full power a —_ com- 
pression is used. This method has the t advantage 
of dispensing with the change gears iah, however well 
fitted at first, invariably wear so as to become noisy. But, 
on the other hand, it is necessary that the cylinder volume 
provided shall be sufficient to take the car at a high speed 
up hill. Inthe case of the car in question there are 
eight cylinders, measuring each 100 millimetres (3.937 in.) 
in diameter by 130 millimetres (5.118 in.) stroke. The 
turning moment obtained is thus as regular as with a two- 
cylinder steam’ engine, there being a working stroke every 
quarter revolution. These cylinders are of steel, and have 
water jackets brazed on to them. Both inlet and ex- 
haust valves are mechanically operated, and there is 
a throttle valve fitted to the inlet pipe which can 
be closed, to a greater or lesser extent, by means of a 
small hand lever, thus a the speed of the engine, 
as already mentioned above. eare informed that the 
engine can be run as slowly as 120 revolutions per minute, 
whilst at 850 revolutions it gives 62 horse-power on the 
brake. It is, however, rated at 40 horse-power, since the 
tax on motor cars in France is in proportion to the 
nominal power of the engines, and therefore French 
makers understate the actual maximum power of their cars. 
It is interesting to observe that the mean’ pressure in the 
cylinders for the power stated, assuming a mechanical effi- 
ciency of unity, must be about 116 Ib. _ square inch 
and, allowing for friction losses, is probably at least 130 Ib. 
This mean pressure is much higher than is common with 
explosion engines of the usual type. It would be of 
great interest to obtain indicator diagrams of these 
engines when working at their full load, though for 
satisfactory results a special form of indicator, such as 
the Perry type, would be necessary. The car in running 
order weighs 1000 kilogrammes, and the driving-wheels 
are geared to the engines in the ratio of $ tol. They 
are 850 millimetres (2.59 ft.) in diameter, so that the 
speed corresponding to 850 revolutions per minute of the 
engines is 42} miles per hour. 








REFRIGERATING MACHINERY.-- At a meeting of the 
Institute of Marine Engineers, on the 16th inst., a 
lengthy paper on ‘‘ Refrigerating porage sou f and Appli- 
ances as Fitted on Board Ship” was read by Mr. R. 
Balfour. Mr. Balfour, in the course of his ae, said :— 
‘The motive power in most cases where a volatile liquid 
was used was a horizontal steam engine of the compound 
type. In the Linde machine the steam cylinders were 
set tandem, and the compressor alongside. In the Haslam 
machine each steam cylinder had a compressor set tandem 
to it, the whole being mounted upon a strong wrought- 
steel base, which formed the gas condenser. Connected 
with the compressors there was a separator, a strong 
cylindrical vessel which intercepted any oil and pre- 
vented it getting into the condenser coils. Those coils 
were each made of one length of about 500 ft. of 
wrought-iron pipe, the number of coils used vary- 
ing according to the size of the machine. In those 
types of machines one of two systems of compression 
was adopted, called the ‘‘ wet and ‘‘ dry ” respectively. 
In the wet. system—employed in the Linde machines—the 
gas came back from the evaporators in a saturated condi- 
tion, or holding small quantities of liquid ammonia in 
suspension. There was a greater amount of ammonia 
circulated with wet than with dry compression. In the 
dry compression of the Haslam machines, owing to there 
being less ammonia in circulation, the gas came back to 
the compressor superheated and in a dry condition. The 
heating during compression necessitated the use of a water 
jacket round the compressor. Under actual working con- 
ditions, however, after low temperatures had been realised, 
there was very little difference between the two systems, 
and the water service in the compressor jacket could then be 
dispensed with. For transmitting the cold produced by 
the ammonia compressing machines to the cargo cham- 
bers, two methods were employed :—(1) The direct ex- 
pansion system, where the cooled air in the evaporator 
chambers was circulated by means of a fan driven by 
an oo engine; and (2) the brine pipe system. 
In smaller installations — ammonia the evapo- 
rators were constructed of coils of wrought-iron pi 
enclosed in an insulated circular steel casing kept fall 
of brine, which was cooled. by the evaporation of the 
gas in the coils. In the carbonic acid compression 
process there was practically only one type of machine 
employed in the larger installations. That was known 
as the Hall type. In those machines a pair of com- 
pressors was set horizontally, each in tandem with one 
of the cylinders of a horizontal steam engine. In some 
cases the engine was triple, the high and intermediate 
cylinders being on one rod, and the low cylinder on the 
other. In some vessels carrying fruit and dairy produce 
special appliances were fitted for dealing with such 
cargoes requiring only moderate temperatures. In the 
carbonic anhydride process the cycle of operations 
was practically the same as in the ammonia process— 
namely, compression, condensation, and expansion. 
With regard to the refrigerating power uired, the 
chief —_ to be considered were :—(1) the cubical capa- 
city of chambers to be cooled and their external superficial 
area ; (2) the nature of the cargo to be carried ; and (3) 
the thickness and quality of the insulation. The more 
perfect the insulation was, the less would be the demand 
upon the refrigerating machinery. In all the systems 
the makers designed their machines to be sufficiently 
powerful to enable the requisite low temperature of about 
15 deg. Fahr. to be maintained in the tropics when work- 
ing only 12 hours per day. A discussion followed, and 
during the evening the Chairman presented to Mr. J. H. 
Silley the Denny Gold Medal, which had been awarded 
him for his paper on ‘‘The Treatment of Boilers under 
Forced and Induced Draught.” 
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WE illustrate on this page a remarkably compact 

— drill, now being introduced into this country 

y Messrs. Burton, Griffiths, and Co., of 1, 2, and 3, 
Ludgate-square, London. 

Fig. 1 gives a good idea of the external appearance 
of thedrill, whilst its internal construction will be under- 
stood by reference to Figs. 2 and 3. A ratchet device 
shown at A A is used to convert the rapid reciproca- 
ting motion of the two air-pistons into a comparatively 
slow rotation of the drill spindle. There are two 
sets of ratchets, one on each side of the casing, as 
shown in Fig. 3. The free end of each ratchet.arm is 
provided with a roller, which fits into an inclined slot B 
provided in the corresponding crosshead, as indicated 
in Fig. 2, so that as the piston moves to and fro, the 
ratchet arm oscillates about the centre of the drill 
spindle. Each piston crosshead is provided, moreover, 
with a rack gearing with a central pinion, as shown in 
Fig. 2, so that the two pistons are compelled to keep 
in step with one another, the one making its forward 
stroke whilst the latter returns. The valve is con- 
trolled by a pivoted lever, shown in Fig. 2, which is 
caused to oscillate by a roller attached to one of the 
crossheads, as shown. Anti-friction rollers are fitted 
to reduce wear and tear, and the spindle is provided 
with a ball-bearing to take the thrust. The tool, as a 
whole, is so compact that it will drill or ream holes, the 
centres of which are as close as 14 in. from a corner 
or flange. Though weighing but 25 lb., the tool will 
drill holes up to 2} in. in diameter in steel, using air 
at a pressure of 90 lb. per square inch. The whole of 
the working parts run in an oil bath. 








Canaptan Coat-Mininc.—The amount of coal from the 
Crow’s Nest Pass fields arriving in the United States, 
through the port of Gateway, is now 300 cars, of 20 tons 
each, per day, an increase of 50 cars per day since the 
repeal of the duty on foreign coal. All this fuel is for 
use along the line of the Great Northern Railway of the 
United States, and within a short time the imports will be 
at least 500cars per day, or10,000tons. The mines at Crow’s 
Nest are now working night and day, and cars are being 
rushed in as fast as they can be secured. 











INDUSTRIAL NOTES. 


THE state of the labour market, as disclosed by the 
returns to the Labour Department of the Board of 


Trade, has improved and is improving. The total 
number of returns was 3129; of these 2031 were 
from employers, 1063 from trade unions or workmen, 
and 35 from other sources. The curve line represent- 
ing the percentage of —— is in rapid decline 
towards a lower level. It is already below mean pro- 
portions of the previous ten years, 1893-1902, but is 
higher than the percentage of a year ago. So far it 
is satisfactory. 

In the 225 trade unions making special returns there 
was an aggregate of 549,843 memberss of these 26,471, 
or 4.8 per cent., were reported to be unemployed, as 
compared with 5.1 per cent. in the previous month 
and 4.3 per cent. a year ago. The mean average for 
the past decade was 4.9 per cent. 





In the coal-mining industry employment has con- 
tinued good, but shows a slight decline as compared 
with a year ago. At collieries employing 499,862 
workpeople the pits worked on an average 5.28 days 

r week, as compared with 5.39 days a year ago. 
But the number employed was 1.8 per cent. greater. 

Ironstone miners continue to be well employed. In 
the 128 mines and open works covered by the returns 


there were 15,794 workmen employed ; the average | Pe 


time worked in the mines was 5.79 days per week, as 
compared with 5.74 days a year ago. he number 
employed was also greater. At the shale mines em- 
ployment was also good ; in the tin, lead, and copper 
mines it was quiet; in the granite and clay quarries it 
was fairly good ; in limestone and slate quarries it was 

ood. Those engaged in preparing paving setts have 
Soos, and are, fairly busy. 





In the pig-iron industry there has been little change 
as compared with the previous month, but —r 
ment is. better than it wasayearago. At the works of 
114 ironmasters making returns there were in blast 328 
furnaces—one more than in the month previous, but 


two less than a year ago. The total number employed 
was about 22,500 workpeople. 

In the manufacture of iron and steel employment 
has slightly improved, but it is not quite so as it 
was a year ago. At the 202 works covered by the re- 
turns, 74,574 workmen were employed; the total 
volume of employment, taking into account the number 
employed and the shifts worked, shows an increase of 
3.8 per cent. as compared with the previous month, 
but a decrease of 2.1 per cent. compared with a year 
ago. 

Employment in the tinplate industry continues 
good, and is better than it was a year ago. There 
were 395 mills in operation—an increase of three over 
the previous month, and of nine over that of a year 
ago. The number employed was about 19,700. 








In the —— trades employment is quiet gene- 
| rally, slightly better than in the previous month, and 
| about the same as a year ago. The proportion of un- 
|employed union members was 5.1 per cent.; previous 
| month, 5.6 per cent.; a year ago, 5.1 per cent. 
| In the shipbuilding trades employment is still bad— 
; much worse than a year ago, but some improvement 
|is reported. The proportion of unemployed union 
|members was 10.4 per cent.; in the previous month, 
| 12.9 per cent.; a yearago, 5.2 percent. The dispute on 
the North-East Coast has increased the proportions. 
Employment in the building trades is dull, but 
slightly better than it was ; it is about the same as a 
year ago. In the furnishing trades there is some im- 
provement, but trade is still dull. The proportion of 
unemployed union members was 5.6 per cent.; in the 
previous mouth, 6.7 per cent.; a year ago, 4.9 per 
cent. 





Employment in the printing and bookbinding trades 
is quiet—about the same as in the previous month, 
and a year ago. The proportion of unemployed union 
members was 4.6 per cent., same in previous month, 
and 4.5 per cent. a year ago.. In the paper trades it 
continues good, and is about the same as it wasa year 
ago. The proportion of unemployed union members 
was 2 per cent.; in the previous month, 2.1 per cent. ; 
a year ago, 2 per cent. 

in the glass trades employment is bad generally ; 
in the pottery trades there is a marked improvement ; 
in the brick and tile trades it continues to be dull, as 
usual at this season. 

Employment in the boot and shoe trades is slightly 
better. In firms employing over 69,000 persons, 1.2 per 
cent. more were employed than in the previous month, 
and 3.4 per cent. more than a year ago. Of the total, 76 

r cent. were on full time, or 6 per cent. increase. 
he other leather trades are slack—much worse than a 
year ago, and not so good as a month ago. 








In the cotton trades there is continued improve- 
ment. The spinning branch is well employed ; the 
weaving branch is fairly good. In mills and factories 
employing about 99,700 females, 91 per cent. in the 
spinning mills and 82 per cent. in the weaving fac- 
tories were on full time. 

In the woollen trade employment on the whole has 
been good, but in the heavy branch there is a decline ; 
it is better than it wasa year ago. In factories em- 
loying about 29,000 females, 84 per cent. were on 
ull time. In the hosiery branches and in the flax and 
jute trades employment is generally good. 





Dock and riverside labour is not well employed ; in 
London the average is more than 2000 weekly below 
that for the last six years—1897 to 1902. 





No new dispute of importance took place in the 
month ; the 14 that occurred only involved 3658 
persons ; in the previous month, 2332 persons ; and 
the same month a year ago, 6950 persons. But the 
total number involved in disputes, old and new, was 
13,186 ; in the month previous, 14,921; and in the 
same month a year ago, 10,015. The aggregate time 
lost in disputes in the month was 191-000 working 
days ; 268,000 in the previous month ; and 85,000 in 
the corresponding month of last year. Those aggre- 
, a figures show how costly and extravagant labour 
isputes are, even when limited. There were settle- 
ments in 19 old and new disputes in the month, in- 
volving 4402 persons; of these, five, affecting 496 
rsons, were decided in favour of the workpeople ; 
11, affecting 2881 persons, in favour of employers ; and 
three, affecting 1025 persons, were mutually arranged 
by compromise. 
The changes in rates of wages were on a larger scale. 
Those effected in the month involved 146,300 persons, 
of whom about 108,000 received advances, and 38,300 
sustained decreases. The amount per head, however, 
of the decreases was much higher than the increases, 
so that the net result was a decrease of 14d. per week 
r head of the total affected. In the month previous 
,400 persons were so involved, the net result being a 
like decrease of 14d. per head per week. In the same 
month last year 111,750 persons suffered an average 
decrease of 3d. weekly per head. ‘The principal ad- 
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vance in the month was to 107,500 coal-miners in 
Durham. The chief decrease was in the engineering 
and shipping trades on the North-East Coast and the 
Clyde, affecting 16,700 persons. The changes were 
effected ney y conciliation boards or sliding scales. 
Oniy four, affecting 150 persons, caused a stoppage of 
work. The others were mutually arranged by the 
parties concerned or by their representatives. 





On Friday in last week the Shops (Early Closing) 
Bill was passed through Committee in the House of 
Lords. The principal amendment, by Lord Ribblesdale 
—namely, that action should be initiated by the local 
authority, instead of by the shopkeepers themselves— 
was rejected on a division by 57 to21. Another, by 
Lord Lytton, to some extent on the same lines, was 
also rejected. The Bill itself provides that there shall 
be a majority of two-thirds of the local shopkeepers 
to ensure the closing of shops in the area concerned in 
favour of such a measure. Whether the Bill is one 
that can be defended on economical or political grounds 
is a question about which there is doubtless a stron 
conflict of opinion. The Earl of Wemyss intima 
that he Bias fight the measure on the third reading, 
‘* on the ground that for the first time in the history 
of this country the House was by legislation interfer- 
ing with adult labour.” It is passing strange that the 
noble lord should have so far committed himself to 
a statement so wholly at variance with fact. For 
six centuries the hours and the wages of labour 
were so regulated in this country, by the Statute of 
Labourers and other Acts, down to the 4 Eliz., and 
thenceforward until the second ‘decade of the nine- 
teenth century, when the Statute of Apprentices was 
repealed. For nearly a century we have been trying 
to undo the mischievous effects of that early legisla- 
tion, and now the question is whether we shall again 
revert to it. 





The iron trades in the Wolverhampton district are 
een generally in the improvement recently 
recorded. The increased price of pig iron rules the 
market as regards quotations, which have been much 
firmer than of late. Marked bars are strong at quoted 
rates, and makers of unmarked bars have been able to 
obtain as much as 2s, 6d. per ton more. The increased 
rates for galvanised corrugated sheets have been main- 
tained by reason of the contracts entered into with 
shipping houses for export to South Africa and Aus- 
tralia. Black sheets have also been in better demand, 
but at the old rates. The demand for gas strip has 
slackened, and the rates have gone down. Fair 
inquiries are reported for hoop, rod, and rivet iron, 
for boiler and tank plates. The demand for steel 
continues brisk, and the rates have advanced 2s. 6d. 
per ton for billets. Generally the position is rather 
encouraging. In the engineering and allied industries 
reports state that employment is quiet, and in the 
adjacent districts moderate. This also applies to elec- 
trical branches. But in the railway sheds, especially 
as regards railway spring, axle, and carriage work, 
there has been a great improvement. In the larger 
constructive sections, bridge and girder constructors 
especially, trade continues fair, in the ironfounders’ 
branch it is somewhat better; and boilermakers are 
not badly off for work. In the hardware industries 
there are greater variations; with eight branches trade 
is good, in nine fair, in four quiet, in three slack. The 
malleable iron trade at Walsall is very quiet, short 
time being worked. At Cradley anchor-smiths have 
been wanje busy ; cable and chain makers quiet ; other 
sections slack ; in some other branches the trade is at 
best quiet. File-smiths have been fairly busy. The 
position is not quite so good generally as could be 
desired, but the outlook is not altogether dis- 
couraging. 





In the Birmingham district a brisker inquiry for all 
descriptions of finished iron is reported. Both marked 
and unmarked bars have been in good demand, but the 
rates for the latter still rule low. Sheets are in 
demand, and for steel it-is brisk, advances being made 
owing to less pressure from foreign competition. In 
the engineering and allied industries there is some 
variation in the degrees of activity. In some cases 
short time is reported, but on the whole trade is fairly 
good, especially with electrical engineers. Employ- 
ment at the railway wagon werks at Birmingham has 
been fairly good. The cycle and motor branches are 
busy, some overtime being worked. Other branches 
are moderate to fair. In the numerous other iron, 
steel, and metal-using industries employment has 
varied to a greater extent, but only in one branch— 
that of bedstead-makers—is trade reported to be really 
bad. In most of the other branches it is from fair to 
quiet ; in the military gun trades there has been a 
eager stoppage, but that has been because of waiting 
or the completion of some new and improved tools. 
In the lighter branches, and in the costlier metals, the 
ss on the whole, is favourable. The hardware 
ranches not included in the above are fairly well 
employed generally, employment being mostly from 
fair to quiet. Trade union secretaries only begin to 





indicate slackness, as a rule, when they employ such 
terms as ‘‘bad,” or “very bad,” or ‘‘short time.” 
“*Dull” or ‘‘ quiet,” or even ‘‘slack,” may not mean 
actual want of employment, as those officials are never 
anxious to invite competitors from the outside unless 
there is a real demand for more men. 





The position of the engineering trades in Lancashire 
continues to improve, although the changes are not 
very perceptible, except in a few branches. Still, 
these are important. In all sections of electrical 
engineering there is brisk activity, with a large weight 
of work in prospect. Locomotive builders are alread 
well supplied with work, and inquiries are plentiful, 
with a view to future orders. Railway carriage and 
wagon-builders are all pretty full of work. Machine- 
tool-makers are better off for orders, and boiler-makers 
are getting busier. The textile-machine-making sec- 
tions are improving, though there is still much to be 
desired in these branches. The general complaint now 
is, not so much of belated orders, but as to the prices, 
which are deemed to be far too low. But increased 
activity will doubtless result in some advance in prices. 
In the iron trades there is more inquiry, and the tone 
of the market.is stronger. The steady hardening of 
es for raw material—iron and -steel—has induced 

uyers to be more on the alert to secure the requisite 
supply of finished iron and steel for current purposes. 
Large buying is not indulged in as a rule, but orders 
for moderate quantities are steadily coming forward, 
which in the aggregate represent a substantial increase 
of actual business. In the Manchester, Salford, and 
Liverpool districts there is a decided improvement in 
the engineering trades, as compared with a month ago 
and a year ago. In the Oldham, Blackburn, Bolton, 
and other districts there is not great activity, but 
there is no poing back. Mostly the reports are 
moderate to fair, in some cases improving; but at 
Blackburn trade is bad generally in most of the engi- 
neering branches. 





The report of the Commission appointed by Presi- 
dent Roosevelt, in October of last year, to investigate 
into the causes of the Anthracite Coal Strike, and to 
arbitrate on the points in dispute, was issued at the 
close of last week. In brief its recommendations are : 
(1) A general increase in wages, in most cases of 10 


per cent. (2) In some cases a reduction in the hours 
of labour. (3) The settlement of all disputes by arbi- 
tration. But the Commission is decidedly against 


compulsory arbitration. (4) It fixes a minimum wage, 
with a sliding scale. (5) It reports against any dis- 
crimination of persons by either the miners or the coal- 
owners on account of membership or non-membership 
of a labour union. In this respect perfect freedom is 
upheld. (6) It provides that its awards shall con- 
tinue in force until March 31, 1905, or about two years 
from the date of the report. The Commissioners 
recommend the discontinuance of the coal and iron 
police, as a danger, the existence of which has an irri- 
tating effect ; and that resort should be had in cases of 
necessity to the regularly constituted authorities in 
the States. The decrease in the hours of labour is to 
apply to engineers, firemen, and pumpmen. The Com- 
mission does not’ recommend anything as regards the 
recognition or otherwise of the union, as it does not 
consider that the question comes within the scope of 
its inquiry. The report is moderate in its character 
all through ; on that account it may, perhaps, be all 
the better received. But the recognition of the union 
was a vital point in the dispute. However, that point 
is practically conceded in the recognition of arbitra- 
tion, in which the union must take part. 





The Welsh coal-miners’ representatives and those 
of the coalowners held another conference last week, 
extending over four days, but no satisfactory agree- 
ment was arrived at. The proposals of the coal- 
owners were declared by the miners’ leaders to be 
equivalent to the old sliding-scale arrangement, only 
under another name, which system they had aban- 
doned. It is difficult to forecast as yet what will be 
the outcome of all those prolonged negotiations, but 
the belief is that some solution will be found other 
than the threatened general strike. 

It is reported that the miners engaged in mines 
Se ore to the United States uction and 
Refining Company, from Cripple Creek, Colorado, 
have struck work, and that the Stratton Independence 
Mine has been closed. No particulars are at hand as 
to the causes of the dispute. 





The strike of dock and warehouse labourers at Havre 
is reported to have ended, but the terms of settlement 
are not as yet made known. 

The ship-joiners on the Tyne and Tees, and in the 
Hartlepools, have rejected the modified terms proposed 
by the shipping employers, and therefore the strike 
continues. it is feared that the yards will be closed in 
consequence, if no settlement can be arrived at within 
a reasonable time. . 





The Etats Généraux of Holland are still exercised as 


? 





regards the proposed labour legislation, brought about 
by the recent railway strike. There seems to be a 
concensus of opinion as to the necessity for logateticn, 
but all are not quite agreed as to its terms. It is pro- 
bable that the measures will be very severely criti- 
cised, and they may be modified in their passage 
through the Second Chamber in favour of the em- 
ployés. 








CONSULTING ENGINEERS AND THEIR 
WORK. 


Inaugural Address of the Session 1902-3 of the City and 
Guilds Central Technical College, given at the Colleye, 
Exhibition-Road. 

By Dr. ALEXANDER B. W. Kennepy, F.R.S. 

I wisH to speak to you a little about the duties and 
work of an engineer after his academic work and practical 
training is over, when, in fact, not only you yourselves, 
but also your employers, think that you are really useful 
members of society. Roughly speaking, the. work of 
engineers may be divided, more or less, into two sections, 
which for general purposes may be called manufacturing 
engineering and consulting engineering. It is not the 
case, of course, that everybody comes exactly into one or 
the other division, but practically everybody's work tends 
more or less to one or the other side, and is chiefly con- 
nected with it. As between these two sections of engi- 
neering work I do not make any comparison whatever— 
they are both, it seems to me, absolutely essential, and, 
so far as I can see, are both equally dignified. I myself 
happen to belong to one of them—the consulting division ; 
but, as is the case with nearly every consulting engineer, 
a most essential part of my training was p in the 
works of manufacturers ; and among consulting engineers 
who are connected at all with mechanical work a man is 
absolutely no good unless he has passed a very consider- 
able time in manufacturers’ shops of some kind or other. 
But in what I have to say to you I will refer more par- 
ticularly to what I know most about myself—the consult- 
ing branch of engineering. Among engineers who may 
be called ‘‘ consultants” I would include not only men 
who work independently, like myself, but also the great 
army of borough engineer of all classes—of engineers to 
municipal works of every kind—and of engineers to com- 
panies or firms who are not manufacturers. All these 
men, although they are not strictly consulting engineers, 
at least belong to a class distinct from manufacturers, 
and it is their kind of work which I know most about, 
and desire to speak of. Their business is — to 
scheme ovt plans for — out works; to draw up the 
specifications in which these plans are, or ought to be, 
described ; to superintend the work as it goes on ; and, in 
general, to formulate what they or their employers want 
to be done, and then to see that itis properlydone. Very 
often, besides, they have the interesting experience of 
being actually users of the works that they have schemed 
out. 

Lawyers and doctors, who belong to the other two 

t professions which we, as engineers, wish to emulate 

in certain respects, are, through their societies, fenced in 
by all sorts of rules and customs (beneficial on the whole, 
I imagine), which taken altogether form a very rigid code 
of professional procedure. But engineers have no such 
professional organisation at all. Of course, we have the 
various professional institutions, including at their head 
the Institution of Civil Engineers, to which I hope you 
will all in time belong. But none of these institutions take 
cognisance specially of professional procedure or beha- 
viour. Nor can a college course or a papilege possibly 
deal with such matters, and so it is rather about these 
things that I would like to speak to you: there are no 
text-books on such subjects, and it takes a good many 
years to find them out. A good deal of what I have to 
say affects engineers equally whether they are going to 
be manufacturers or not. But the manufacturing point 
of view is necessarily different from my point of view, 
although the two are not antagonistic. 

The main duty of a consulting engineer, the sort of thing 
he spends his time on, is the formulation of what one 
may call ‘‘schemes.” A corporation wants a water supply 
or a gas works, or a company wants a big manufactory, 
a railway, a bridge, or a design may be required for a 
tramway or other power-house, or for an electrical trans- 
mission scheme. The engineer in such a case has not 
himself to design machinery, nor generally to design the 
details of anything, although he may have to design a 
general scheme of very great complication. His real 
work is to get out such a scheme in general outline ; and 
almost the first scheme he has to consider, beyond and 
along with the actual engineering part of the work, is a 
financial one. He finds himself face to face at once with 
the question of cost; and one of the most essential parts of 
an engineer’s work is the consideration of what a thing 
will cost, and whether it will pay to carry out. He may 
be fortunate enough to receive instructions to carry out 
certain work entirely independently of what it is going to 
cost ; but in that case it is desirable to have this stated in 
writing beforehand, so as to prevent any question being 
raised afterwards. Personally I have never been fortu- 
nate enough to come off that way. More generally your 
directors will say to you :—‘‘ Tell us first whether it will 
pay to carry out so and so, and, if so, how best to carry it 
out.” The question as to whether a thing will pay is 
influenced by a great many conditions. It is influenced 
first by the immediate cost, which is not a very serious 
matter to arrive at by estimating. A much more difficult 
question, you will find, is to arrive at the conclusion | 
whether certain variations, certain. improvements, Or 
certain alterations, which will cost money, will really 
yield a profit if .carried out; and here come in certain 
pitfalls which I would like to caution you against, because 
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I know that sometimes they are very troublesome. There 
may be two ways of doing a thing, of which one costs 
20,000. more than the other, and the one which costs 
20,0007. more is the ‘‘better > way. The engineer’s busi- 
ness, however, is not necessarily to do it in the better 
way ; his first business is to find out whether that way is 
going to pay ; and if that additional 20,000/. is only going 
to save 500/. a year; he had better not ask his directors to 
spend the money. This is a question which = up 
continually. For example, in the case of a power-house 
there may be a question of using condensing or non-con- 
densing engines. You know that if you use condensing 
engines you may save 15 per cent. or thereabouts of your 
fuel, pont § therefore condensation is ‘‘ better” than non- 
condensation. But you must look at the matter not only 
from the engineering, but also from the financial, point 
of view. I have a case in my mind in which the actual 
cost of condensation—which could be carried out very 
well—was something like 30,000/. for a certain power- 
house. If that 30,000/. is going to entail capital charges 
of 1500/. a year, the question is whether the 15 or 20 per 
cent. of the coal bill is, or is not, worth that amount. It 
may be ‘‘ better,” but it may not be in the least worth while 
doing unless it is followed by a true und actual saving. I 
put down in a large power-house, some years ago, plant 
for superheating the steam, which works most successfully 
and without any trouble whatever. When I came to 
ut down another station in the same city I naturall 

inclined to do the same thing again. First, however, 

decided to run my first station week about with the super- 
heating and without it fora while. In this way I foun 
that the difference in fuel amounted to about 6 or 7 per 
cent. of the coal used. The coal cost me 7s. a ton, and it 
was only a question of arithmetic tosee whether I was at 
— put superheaters in the new station. The result 
was that I did not put them in. Questions like this are 


not, of course, matters that one can say anything of in’ 


general; they must always depend on a particular place 
and particular circumstances. If an engineer can get 
coal at 7s., there are many things not worth while doing 
which would be desirable or essential when his coal costs 
him 25s. a ton or thereabouts. Every case has to be 
judged on its own merits: 

There are one or two popular delusions on subjects of 
this kind which I may mention. They resolve them- 
selves into purely financial questions, and an engineer 
should not only Be able to deal with them, but should 
also make it his business to deal with such matters. 
There is sometimes a great cry about the transmission of 
power from coalfields; it is said that we ought to be 
able to utilise the resources of our coalfields on the spot 
and transmit electric energy, say, 200 miles away. It is 
a very pretty idea, and there is no difficulty in carrying 
it out; but it is, unfortunately, entirely a question of 
cost. I have never myself come across a case in which it 
was worth while, from the economical point of view, to 
carry out a long transmission of that sort. Although no 
doubt such cases exist, they are certainly very few. You 
must not be led away by a scheme just because it sounds 
attractive; the matter is really one only of pounds, 
shillings, and pence. A similar thing, also very much 
talked about, is the utilisation of water power, and this 
also is really a financial matter, in which every case has 
to be judged on its own particular merits. The actual 
capital expenditure for any such scheme is always very 
large, and is also very nearly independent of the number 
of hours per day during which the power can be utilised ; 
that is to say, very nearly independent of the load 
factor—the capital charges are as great if the power is 
only to be os for six hours per day as if it were utilised 
continually day and night. Ifthe engineer has to work 
out an arrangement of this kind which can be worked for 
only eight hours a day, he will almost certainly find that 
the capital expenditure is the same as if the plant were to 
be worked three times as long, and therefore the capital 
charge: will be enormous in proportion. You will find 
that all the great water-power work which has been a 
success has been so because it has been supplied to works 
where the energy could be utilised pretty nearly all the 
24 hours, and the capital charges distributed accordingly. 

After the engineer has worked his scheme out and has 
satisfied himself that it is going to pay, his next duty is 
to prepare his specifications ; and that is a matter of no 
small difficulty. Iam not going to recite to you model 
clauses out of a specification ; but, speaking generally, the 
first thing is that the specification ought to be perfectly 
clear and perfectly complete, so that any person tender- 
ing to it may know exactly what he is tendering to and 
what he is expected todo. If the contractors do not do 
this, it is quite certain that there will be trouble before the 
end of the work. If you have left anything out of the 
specification, your employers will have to pay extra for it, 
and extras have a way of costing very much more than if 
they were included in the specification as a part of the 
original work. To avoid trouble about extras, the speci- 
fication must be not only clear, but thoroughly complete. 
But although it must be very complete, it must on no 
account be too detailed. If you specify the size of every 
bolt and nut, and so on, you take responsibility out of 
the manufacturer’s hands, you make it exceedingly diffi- 
cult for him to use his own methods and his own patterns, 
and in the end your employer has probably to pay more 
for his work, without the work itself being any better. 
On the other hand, you should specify what you do want 
with such completeness that the firms tendering may 
understand exactly what they have to tender for, and so 
that afterwards no claim for avoidable extras can possibly 
pve made. Of course (and it may frequently happen), if 
you put in their specification something out of the way, 
something unusual that you want done and which you 
have not seen ‘done ot ti it is eminently desirable 
that you, as consulting engineers, should work out in 
detail some way of doing it, and include this in the speci- 
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fication. It is only fair to the contractor, if the engineer 


is proposing something new, to indicate that it has been 
worked out. Otherwise you may be at once net by the 
statement that it cannot be done—that no fellow ever did 
it; and this cannot be said if it is clear that you know 
at least one way in which it can be done. ‘ 

Of course it may occasionally be necessary (I my it 
may not be necessary in your experience) to issue a kind 
of open specification. fie seen a sheet of foolscap 
which purported to be a specification for three-quarters 
of a million’s worth of work! But remember that if an 
engineer asks a contractor to work to a ‘‘ specification ” 
of that kind, he makes a very damaging admission of his 
own ignorance, and also practically puts himself in the 
hands of the contractor throughout the construction of 
the work. 

If your scheme can be carried out, to your knowledge, 
in various ways by different good manufacturers, then 
let the specification say — fully and clearly what con- 
ditions the work must fulfil, and say it in such a way as 
not to limit anything to the method of one particular 
manufacturer. If you itively intend that A, B, or C 
are to carry out the work, you should say so at once, and 
not give other contractors the trouble of preparing 
tenders which you know beforehand will not be accepted. 
If you expect to get tenders in for things which can be 
made in different ways, equally good and equally to your 
specification, from different people, then let the specifica- 
tion be so worded that all these people can fairly and 
honestly undertake to do what they have been asked to 
On the other hand, you must not on any account let 
yourselves be persuaded a manufacturer that a thing 
cannot be done if you think it can be done. A manufac- 
turer’s evidence that a thing can be done is often final, at 
least if he has already done it ; a manufacturer’s evidence 
that a thing cannot be done is purely negative evidence ; 
it merely means that he does not know how to do it. 

I may mention another very important point about 
specifications. It is very common to ask in a specifica- 
tion what a contractor will ‘‘ guarantee.” This sounds 
forcible, but in too many cases it really means nothing 
whatever. You ask a manufacturer what steam consump- 
tion he will ‘‘ guarantee” for his engines, and he tells you 
he will “guarantee” 10 1b. per indicated horse-power. 
If this is all, the guarantee is after all only so many words 
on a piece of paper. A guarantee, if it isto be of any 
use to you or your clients, must be accompanied by some 
conditions as to its enforcement, and also must be accom- 
panied by information as to the experience on which the 
guarantee is based. I have more than once found that 
the only basis for a guarantee of economy was that some 
other manufacturer had been known to reach it, and 
‘‘therefore ” the manufacturer in question, being quite as 
skilful, could reach it also. What I particularly want to 
point out is that a guarantee is not a guarantee at all if 
it is unaccompanied by the evidence on which it is based, 
and by conditions for its enforcement. 

Another matter which sometimes causes difficulty is the 
form of the arbitration clause which every specificatioa 
contains. It is not uncommon to state in that clause that 
the engineer himself is to be the arbitrator; but I certainly 
advise you against this form. The engineer naturally 
believes he is right if there is a dispute, and stands up for 
himself as a party to the dispute, and it clearly is not fair 
that he should also be the arbitrator ; and there have been 
many cases in which a manufacturer has pe to the 
courts under the circumstances and obtained the appoint- 
ment of a new arbitrator. It is very much better to say 
that the engineer’s decision is absolutely final on certain 
technical points on which he must be the only judge; but 
as to the interpretation of clauses or other general ques- 
tions, to fix on an outside arbitrator. Personally, I always 
use the formula that ‘‘the arbitrator shall be nominated 
by the President of the Institution of Civil Engineers,” 
which insures that a competent and impartial man will be 
appointed. 

After your specifications are out, and tenders are re- 
ceived, your next duty is to advise as to which tender 
should be accepted. This is one of the most difficult, as 
it is also one of the most important, of the duties of an 
engineer. Perhaps the only general principle you can go 
on, supposing the tender to on been entirely open, is 
that you should advise that the lowest tender among 
those which are absolutely satisfactory be accepted. You 
may often receive tenders from the most extraordinary 
people, people who have never done similar work before, 
as well as from firms who are thoroughly experienced and 
capable of doing it. You may have the unpleasant duty 
of eliminating the lowest tender, or the half-dozen lowest 
tenders, simply because the tenderers are not competent 
to do the work, and because you think your employers 
would lose more money by employing an inexperienced 
contractor than they would nominally save on the price. 
Every set of tenders has to be considered on its own 
merits, and I wish you joy of the work when it comes 
to you. 

Now, as to the position of the engineer after the scheme 
has been prepared, the specification drawn up, and a 
tender accepted. The business of yourselves and your 
staff is, of course, to see that the work is carried out to 
specification ; that is the first matter, and that sounds 
quite easy. If your specification has been really a good 
one, it is not very difficult ; but if your specification is at 
all doubtful on certain points, your troubles are just going 
to begin. But assuming that you have, as no doubt any- 
body who has come out of this College will do, prepared a 
specification which is everything that could be y ner ay 
then you will find that on the whole, with a sound con- 
tractor, matters will-go smoothly. But the consulting 
engineer must always remember that he is really, toa 
certain extent, in the position of an arbitrator between 
his clients and the manufacturers. He has first to see 
that his employers get what he has specified. On the 








other hand, he has to see that the manufacturers, the 
contractors whoare working for him, are fairly dealt with ; 
and it is not always very easy to hold an even hand in 
these matters. For instance, the contractors carrying 
out the work undertake to make it in so many weeks. 
But they are behindhand, perhaps because the work 
of some other contractor interferes with their P S, 
or perhaps because the weather is outrageously and 
they have to stop work. They demand a time allowance 
of two or three weeks; this is a point, of course, which 
occurs enn mae The engineer must not harden his 
heart beforehand, and say right off that no allowance is 
possible. He really has to look at the matter as if he 
were a judge, and to consider fairly whether the con- 
tractors, in view of the terms of the contract, and the 
facts of the case, are entitled to this allowance or not. 
Do not put yourselves in the attitude of always demand- 
ing your pound of flesh even if you are entitled to it. 
Of course there are occasions when you must insist on 
absolute compliance with the a conditions, but 
even in these cases your position for enforcing compliance 
will be much stronger if you have honestly tried to look 
at the matter on both sides before making up your mind. 
Your position ascivilengineersdemands that you should be 
absolutely just to both sides, even although one side is your 
own client. Of course a t number of very difficult cases 
come up, and you will be worried by them just as every- 
body else has been. You will find that the contractor 
has not worked exactly to specification in some of the 
general clauses which prescribe excellence of material and 
workmanship. A particular casting is not perfectly 
clean, perhaps not sepa A sound. If you have reason 
to think that the defect is a source of weakness or danger, 
you must reject it. But often you cannot goso far as this ; 
the defect may be real, but may be only superficial, and 
the rejection may cause your clients much inconvenience by 
delay. Then comes your discretion as to keeping the defec- 
tive work or rejecting it, a question then mostly of common- 
sense in each case. On the other hand, you may have 
something not nearly so simple as this; there may be 
some little error in lining out or in erecting, insignificant 
in itself, but a potential cause of serious trouble. It is 
not the mere size of the defect, and not the mere exist- 
ence of a deviation from the specification, that you have 
to take into consideration ; it 1s the practical importance 
of the defect, or the possible result of the deviation, which 
has to determine your action in the matter. 


There is another trouble which you will have to face. 
(Your life is going to be full of all sorts of troubles when 
you leave college.) Very few corporations. or boards like 
the idea of spending money before it has got to be spent. 
It may therefore often happen that you get instructions at 
such a date that there is very little time for you to scheme 
the work, and very little time for the contractors to carry 
it out. You specify that everything shall be ready, say, 
by January 1. The contractor is late—he always 1s. 
By hook or by crook you get a portion of the machinery 
ready, and start working ; egy oo you must start work- 
ing. After the machinery has been in use, perhaps, six 
months, you-find that it is by no means satisfactory. But 
it has actually been running, and you have had the 
beneficial use of it for six months. You are then, I am 
afraid, in a dilemma. We all of us know the difficulty. 
You have had to use the machinery, and the contractor 
knows perfectly well that you cannot take the machinery 
down, but must go on using it. When the question comes 
of the terms on which it is taken over, or the deductions 
which may have to be made from the price, you are face to 
face with a matter not easy of solution, and one which 
requires all your firmness of mind and balance of judg- 
ment in order to find the right course. 


I have said that I drew no comparison between the two 
classes of work—manufacturing and consulting ; the ex- 
perience of one is very different to the experience of the 
other, and it is as well for everybody on both sides of the 
fence to keep this in mind. I have not infrequently 
found that a manufacturer, who knew perfectly well that 
he could design a better machine than I could design, 
deduced from that the conclusion that he knew better 
what kind of machine I wanted than I did myself. But 
that does not really follow, for many reasons. Among 
others is the fact that, as a consulting engineer, I probably 
have to use the machines—the manufacturer does not use 
them, he makes them ; he hears about them afterwards 
if they very far wrong, but not otherwise. We have 
to use the machinery, and we know how it works, in a 
way which very seldom comes within the manufacturer’s 
cognizance. Moreover, we, in our position as consulting 
engineers, have quasi-confidential information from, per- 
haps, a dozen makers of each type of machine as to their 
different methods and results. This information is in our 
seer because we have received offers and tenders 

rom different people for that particular kind of machine. 
The individual manufacturer does not always know the 
details of how other people make their machines. The 
experience and knowledge of the engineer and the manu- 
facturer are quite different, and they must not be con- 
founded. More than once manufacturers of the highest 
rank have proved to me absolutely that the things I 
wanted could not be done, at least not with any satisfac- 
tion, and that it was of no use asking for such things; 
while I have known all the time, not only that the things 
could be done, but that they had already been done with 
complete success. In this way there are many matters 
about which the consulting engineer may really know 
more than the manufacturer of the very things in ques- 
tion. This is, of course, no special credit to us; it is 
merely because the knowledge comes to us from other 
sources. But you must never on any account accept the 
negative opinion of a manufacturer as final, as I have 
already said. On the other hand, you must never under- 
rate a manufacturer’s knowledge of the details of what he 
does himself, There are some things of which I fancy 
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I can design the details as well as anyone else. (It 
may be only fancy.) I obtain tenders and drawings 
of these very machines from various manufacturers, and 
these tenders fulfil the essentials specified ; but in such 
cases I have often thought that I could improve their 
details, and have said so without hesitation. If the 
manufacturer accepts my suggestion, well and good ; but 
if he (as is sons either points out why he has not 
adopted it, or simply says that he prefers to leave the 
thing as he has always made it, I think it is wise to accept 
his opinion, which may well be better considered than my 
own. There are soolehiy ten different ways of making 
every detail, and it is really difficult to prove that any one 
is very definitely better than the others. I advise you 
never to try to make a manufacturer alter details with 
which he is quite satisfied, merely to satisfy a fad of your 
own ; it will not help you in the end: If you want to 
have a happy life as consulting engineers, you must take 
advantage of all the knowledge and experience of the 
contractors who are carrying out your work, and be ready 
to add to this all the experience that you can get on the 
other side yourselves. 

There are still two or three matters about which I 
would like to speak to you, although it is with some 
hesitation that Idoso. It has happened in late years, 
especially in connection with electrical work, that a great 
many very young men have been fortunate enough to get 
into positions of considerable responsibility, with the 
drawback that, in the nature of things, they have not 
had that knowledge of engineering procedure and that 
knowledge of the world which is only to be bought by 
the misfortune of old age. I am afraid that in some 
cases the want of experience has led to undesirable re- 
sults. In the first place it is a very dangerous thing 
for you to own any patents in your own line, no matter 
how ingenious they are, if you are going to take to con- 
sulting work. You cannot put a patent of your own in 
your specifications, and you cannot use it at all without 
disagreeable things being afterwards said. If you are 
going to advise the use of things to other people, you 
cannot, as professional men, advire the use of things out 
of which you are going to make money, and it is very 
undesirable on many grounds, therefore, that you should 
be the financial owners, or the beneficial owners, of such 
patents. Of course, if you are engineers to works, the 
matter may be different, although in every case it re- 
quires to be definitely arranged with your directors ; but 
if you are general consulting’ engineers, it is most unde- 
sirable for you to have patents in your own line. 

If you are consulting engineers, also, you have abso- 
lutely no business and no right to be interested in any 
way whatever in any manufacturer’s firm from whom you 
can possibly buy anything. Many of the manufacturing 


concerns are limited companies, and sometimes it may be | 
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very tempting to take up shares in them when you know 
that their work is good ; but clearly it would not do for 
co hog who was going to specify work to be a share- 
holder in a firm who might possibly tender to his specifi- 
cation. However free from prejudice your mind might, 
in fact, be, it is necessary 
wrong, but also to avoid even the appearance of it. 


to mention. There is a very strong temptation to a 
young man conscious not only of his own merits 
and abilities, but conscious also that he wants to get 





| to but few people, to—in a word—tout round for busi- 
}ness. That is a thing which must not be. There is, 


unfortunately, no definite rule, as in the legal and medical | 


professions, against it ; but everybody who has done so 
| will be sorry afterwards. It is, of course, a very undesir- 
able thing that business should not come your way, but 
| should go to some other fellow who is not nearly so clever 
| or virtuous as you are. I hope that such experience will 
| not be yours ; but, even at the worst, you will find it the 
best Se in the long run (to put the matter on the lowest 
basis) to do nothing in your own profession which would 
not be tolerated in any of the other great professions with 
which we wish to feel ourselves on an equality, 


In conclusion, only one more word :—In this profession 
{ 


for you not only to avoid | 


There is yet another matter which, perhaps, I ought 


married and to make money, and that as yet he is known | 
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to which we are all proud to belong, let us try to act as 
if its dignity were just as ample as the dignity of the law, 

as if its necessity were just as great as that of medicine, 
| and as if its ethics were the ethics taught by the greatest 
| of teachers and practised by the most worthy of men. If 
| you carry out your work on that basis, after the scientific 
| foundation which you have received at this College, and 
| the practical training which you will obtain, no doubt, else- 
where, our profession will be the richer, and may even be 
| better, for evans you as members, a result to which I 
| trust we may confidently look forward. 


| 


| THE NATIONAL PHYSICAL LABORATORY 

AND ENGINEERING.* 

} By Dr. R. T. Guazesrook, M.A., F.R.S. 
(Coneluded from page 396.) 

THE next case is a simpler one, but not less interesting. 

An engineer in practice in South Wales wrote to us 

| With regard to the well-kown method of determining the 

| temperature of a furnace by the use of an iron ball and a 

calorimeter. 
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The method is a bad one, it is obvious ; nowadays the 
| platinum thermometer or the thermo-junction ought to 
supersede it in-all permanent installations; still it has 





* Lecture delivered to the Graduates of the Tnstitution 
of Mechanical Engineers, February 9, 1903 ; the President 
of the Institution, Mr. W. H. Maw, in the Chair. 
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I have already referred to the work on the aluminium | experience of the premium system has been gained in | 


and other irons used by Professor Barrett. Perhaps, 
without going into the details of that work, I may show | 
some microphotographs obtained. Figs. 15 to 20, on 
430, give photographs of three sections of the ingot fro 
which the aluminium rod was made. You will notice, in 
the first place, the difference in structure in the different 
parts of the ingot. Figs. 15 and 16 are from the upper 
part, and show a series of small nodules forming a ring 
pattern on a ground mass of what appears from No. 16 
leipalies 2520 times*) to be granular pearlite. It seems 
probable that these nodules are the oxide of aluminium. 

Figs. 17 and 18 are chiefly pearlite. There are still some 
nodules visible, and a certain amount of ferrite, while in 
Figs. 19 and 20, from the bottom of the ingot, we have 
chiefly ferrite. In thenext slide, Figs. 21 to 24, page 431, 
we have photographs of the section of the rod 1167 H, 
deeply etched to show grains in the high-power photo- 
graphs. Figs. 21 and 22 are from near the edge. Note 
the ferrite on the extreme edge. The white patches in 
relief are probably aluminium. The small nodules of 
oxide are seen in the magnified photographs. ; 

In the next slide (Figs. 25 to 29, pages 430 and 431) we 
have photographs of the S.C.I. i Fig. 25 is the 
polished surface. Figs. 26 and 28 are different portions of 
the same, after a deep etching, showing a difference in the | 
carbon present. This has to some extent been confirmed 
by chemical analysis. In Fig. 27 the ferrite grains are 
clearly seen ; the one in the centre is about ,}, in. in dia- 
meter. Fig. 29showsa ferrite grain bounded by pearlite. | 

In conclusion, Sir, may I again thank you for the | 
opportunity you have given me in placing some account | 
of the Laboratory before this important body. I trust | 
that my own zeal for what I believe to be a great anda | 
greatly needed work has not led me to depict our efforts | 
in too favourable colours, but that I may carry the opinion | 
of the meeting with me if I express the hope that what 
we are doing is of real value to engineers, and if I urge 
on them the contention that the Laboratory is an institu- 
tion which deserves their cordial support. 


m | 








A PREMIUM SYSTEM APPLIED TO 
ENGINEERING WORKSHOPS.t 

By James Rowan (Member), of Glasgow. 

Durie the past few months a 





ter amount of | 


| severance requi 


|ance of two timekee' 


| the manufacture of marine engines. 
Generally speaking, those firms which have adopted 


page | the premium system make visitors welcome, and_ before 


anyone introduces the P groagenne system into his own 
| workshops, a visit shoul 0 

shops where it is in operation. This often turns out to 
| be of great value both to the visited and to the visitor. 

| Some firms kee 2 
|them on cards. The author’s firm keeps its records in 
| books, but there are businesses where the cards may be 
| more economical and effective. This may be a very diffi- 
cult matter for a firm which has never used the card 
system to decide, and the experience of others may be of 
os advan to them. The author does not propose 


‘compared with that of the time system or piecework 
system of paying wages ; many articles have m pub- 
lished on the subject, and a list of the more interesting 
is given in the Appendix, not reproduced. Some of 
these articles will be found of great help to anyone who 
proposes introducing the system. 

Before deciding to introduce the premium system, the 


‘author would recommend that the following points be 


well considered—namely, the amount of personal work 
involved, the prospective expenditure of capital, the per- 
on the part of the management to 
muintain it, and the initial outlay on the rate-fixing de- 
partment. It is only by the most assiduous attention and 
the utmost perseverance that it will be successfully car- 
ried rn It should never be allowed to be a failure. 
It would be better not to attempt it if there is any 
chance of failure, and it certainly should not be intro- 
duced into any workshop hurriedly, or before arrange- 
ments are thoroughly made. 

The first thing to be done by a firm introducing a pre- 
mium system is to establish a rate-fixing department. It 
is of importance that a separate department be started, 
and that the rate-fixing be not pl: as an additional duty 
upon the foremen. No one need be alarmed at this, as 
two-men will do all the rate-fixing that is required 
in an engineering workshop employing about 300 men. 
In a very short time the rate-fixing, timekeeping, and 
wages-costing departments will merge into one, as the 
work dotie is so much allied. Two men, with the assist- 
re and two boys, will do all the 


work that is required until the wages are abstracted and 


be made to some of the work- | 


their records in books, others keep | 


ealing with the advantages of the premium system as | 


care. The gathering of data at the introduction of the pre- 
| mium system is in itself one of the most interesting, in- 
| structive, and valuable parts in the “Spgrege An intelli- 
gent, well-educated engineer should, at the outset, assist 
the rate-fixer when gathering data, by standing by a few 
machines from starting-time in the morning till stopping- 
time at night, and noting the elements of each operation. 
He should be given ‘‘job tickets” or ‘‘lines”* (Fig. 1, 
present page) for the jobs the machines are employed upon, 
| on each of which the rate-fixer should have written the 
| time of starting and the details of the operation. When 
| the jobs are finished, the engineer will initial and write 
|on the lines the time when finished, and return them to 
| the rate-fixing department for recording. 
| The elements of an operation include the time for 
lifting an article on to the machine, for enttens. for 
inding tools, for machining, the be ge and feeds, the 
imensions of the surfaces machined, the time taken to 
remove the job from the machine to the floor, &c., and 
also delays of every description and the reasons for them. 
This information, if properly gathered, is very useful, 
| although later on it becomes valueless. These particulars, 
as well as the time each man at a machine takes to his 
job when working on an — rate of —. should be 
carefully peoskben by the rate-fixer in a book prepared for 
the pu A fair average time can thus be arrived at 
in which a man can do a piece of work, when working on 
time, and this can be fixed as the timé to be allowed for 
duplicate jobs in the future, and used as a basis for fixing 
the times to be allowed for jobs of the same nature, but 
| larger or smaller. Another method is to base the allow- 
/ances on the best recorded or estimated performances, 
| and add such percentage as may bs considered proper. 
| In a workshop with about 150 machines, three men 
| should gather all the data required, in from two to three 
months. Standard times may also, in the same manner, 
be pms for work that is common in all workshops, 
such as drilling holes, tapping holes and inserting studs, 
machining flanges, &c. These times can only be accurately 
| arrived at by personal and constant attention to the 
| machines where this class of work is being done; but once 
| the standard times are arranged, a time allowance can 
| very quickly be arrived at for similar jobs, the times being 
—— atso many holes per hour and so many minutes 
|per diameter of flange, &c. It may be discovered by 
| these observers that the time which is being taken to do a 
| piece of work is excessive, and this should be carefully 





interest has been shown by manufacturing engineers in the | invoiced against the different jobs. The man in charge | investigated before fixing a time allowance, as it may be 


introduction of the premium or bonus system of paying | 
wages than has ever existed before, and this may be an 


of the rate-fixing department should be a trained engineer 
with a good deal of workshop experience and some expe- 


caused in many ways apart altogether from the workmen. 


|The usual method of the workshop may be a bad one. 


vpportune time to lay before the members of this Institu- | rience in the drawinz-office. An intelligent man, with | Sp2eds or feeds may be bad. It may be due to want of 


tion some facts, gained from an experience of five years’ | 
working of the system, which may be of assistance to | 
those who propose to introduce it into their workshops. 

The system which is referred to throughout this paper | 
was fully described in a paper entitled ‘‘A Premium | 


this training, soon gains the confidence of the workmen, 
and in a short time is able to fix time allowances with 


| wonderful accuracy, and his practical experience is of | or handy applian 


great assistance. r 
It is essential to have data as to the times taken by the 


roper tools, or to the machine being out of repair, or too 
ght. Very often it is due to the want of jigs, fixtures, 
or other causes. Were it done in a 
eres. it would 

done in much 


I; 


| new and a good machine, with proper a) 
| be apparent to everyone that it could 
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System of Remunerating Labour,” which was read at the | men at the vatious jobs when working on time wages, | less time. The best way of fixing time allowance for 


Mechanical Section of the International Engineering Con- 
gress, held in Glasgow, in September, 1901, and can be 
adopted by any manufacturer, by eigineers, iron-founders, 
by brass-finishers, &c., manufacturing the heaviest articles, 
as also the lightest, in any quantities. Already it isin use in 
workshops which are totally different from one another in 
the nature of their manufactures. It is in use in work- 
shops where all the machines are new, and in those where 
the machines are anything but up-to-date. The author’s 


* {Our reproductions of these micro-photographs are all 
about two-thirds the size of the original photographs.— 
Ep. E.] 

+ Paper read before the Institution of Mechanical 
Engineers. 


~ Enornrerine, September 13, 1901, page 383. 


before the premium system can be introduced into any 
workshop, and the following hints may be useful. Let it 
be assumed that the workshop has been working on time, 
and that the times to do the various operations have been 
taken in detail by the timekeepers or recorded in some 
manner by the men themselves, as is done in many work- 
shops, or where the work is large, such as marine engines, 
electric light engines, &c., that the times to do all the 
operations have been recorded against the contract as 
a whole. It may be conside by some employers 
that the times as thus taken by their timekeepers, or re- 
corded by the men, afford them sufficient information to 
start upon. Too much value, however, should not be 
attached to these times, and they should not be used as a 
basis for — time allowances. 

Data should be gathered systematically and with great 





jobs, under the above conditions, is to assume the work 
1s being done in the best machine in the workshop, and 
then to add a certain percentage to the time allowed on 
account of its being done in an inferior machine. 

Tt has been the author’s experience that in most cases 
the time taken to do any piece of work can be reduced, 
although it may require capital expenditure together with 
the assistance of education and intelligence. This is, of 
course, common knowledge ; but it may be questioned if 
the best use is made of this knowledge, except in work- 
shops where a number of machines are employed in doing 
identically the same class of work. No doubt, in these 





* “Tine” may be a local expression (in Glasgow) for 
“‘job ticket,” but it is expressive, and will be often 
adopted throughout the paper. : 
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workshops great attention is concentrated on the machines, 
with the result that their output is good ; but where the 
machines are employed doing a variety of work, as in 
the manufacture of Jarge engines, it is very hard to tell 
whether the time taken to do the work is good or bad. 
If, however, the time taken to do the work is down in 
black and white, and repea’ again and again, the 
management should ultimately hav- no difficulty in de- 
ciding whether the work is done in good time or not. In 
estimating time allowances, after the system has been 
working for a period, there is nothing so useful as a com- 
parison of the times allowed for similar jobs, and there is 
no question as to the value of this comparison, more espe- 
cially in jobs which — considerable setting and some 
degree of skill and intelligence on the part of the work- 
men, and where the time the machine is cutting is only a 
minor part of the time actually required for the job. Data 
accumulate very quickly, and soon, no matter what job 
comes along, the rate-fixer can estimate a suitable time 
allowance for it which will be fair both to employer and 
workmen. 

In the process of establishing time allowances, errors 
may be made, and it may be found necessary to either 
shorten or lengthen the times first tried, and every pre- 
caution should be taken to avoid the necessity for such 
changes by fixing time allowances as carefully as possible. 
It is also essential for success that any one adopting the 
premium system should deal in all fairness when fixing 
time allowances. 

In the paper read at the Engineering Congress in Sep- 
tember, 1901, it is stated that the payment of premium 
does not take effect until 5 percent.-premium has been 
earned, and thereafter by inerements of 5 per cent. 
has been found by the auther’s firm. to be a mistake, as 
the men watched that the.time they took to their jobs 
came out atan even 5 per cent.—that.is, 30, 35, and 40 per 
cent., and soon. They might save 31, 36, or 41 per c-nt. 
of the time, but it was noticed that they never.saved 34, 
39, or 44 per cent. of the time, the reason being that by 
spending three or four hours more on their jobs they made 
a bigger premium. When they could not make 5 per 
cent. more, they spent three or four hours extra on their 
jobs until the time for the next even 5 per cent. was up. 

Again, if the firm proposing to introduce the premium 
system has been working piecework, the time allowances 
should be fixed on such a basis that the men, when. put 
on the premium system, will be able right away to earn 
a premium. It will often be found that the time under 
the premium system will be.reduced as compai with 
the time taken when working piecework, and that the 
man’s earnings will be increased. . The author can only 
quote one case—and it. is. personally known. to him— 
where the = system has been instituted to take 
the place of piecework. This-is a large firm which has 
been working on piecework for many years ; they stopped 
it and went on time for two months, when they introduced 
the premium — and the work is now nearly all done 
in less time. . The men are making better wages, and not 
aman has left the employment. owing to the change from 
piecework to the premium system. 

Every firm introducing the premium system should 
issue a pamphlet to their workmen. The statement, in 
the form of notes, which follows, will suit the require- 
ments of most engineering establishments; but as one 
firm differs from another in manufacture, in district, 
and in many circumstances, it should be carefully studied 
by those issuing it. Naturally, with such a radical 
change.in the payment of wages as is involved by the 
introduction of the premium system, the workmen are 
disposed to look upon it with suspicion, and resent it. 
This is a common experience where it has been intro- 
duced, and when in America last summer the author 
found, even there,‘ some firms which were anxious to 
introduce a premium system, but could not do so owing 
to the attitude taken up by the men. Explanations 
such as are given in the pamphlet will, no doubt, remove 
from the minds of reasonable workmen their principal 
objections to the premium system. There will stvare, 
however, remain a few who will argue that the intro- 
duction of the gee ae system will be the means of 
keeping a number of men idle, but it has been ex- 
perienced from time immemorial that the cheaper an 
article can be produced the greater will be the demand 
for it, and the number of men employed producing it 
will be increased. The following notes are ae on the 
pamphlet which Messrs. Barr and Stroud, of Glasgow 
(who were, as far as the author knew, the first to do so) 
issued to their workmen when they introduced the pre- 
mium system into their works, and they have kindly 
given him permission to make use of it. 


NOorEs. 


For the information of the Employés of Messrs. ............... 
regarding the Premium System of Wage-Earning. 


. The premium system may be briefly described thus :— 
tach man is paid a regular hourly rate of wages. 
When a job is given out, a certain time is allowed for it. 
If the job is completed in less time than the time allowed, 
the workman becomes entitled toa premium, varying in 
amount with the time saved. If the job takes longer 
than the time allowed, the workman gets paid his regular 
hourly rate of wages, so that, no matter how short a time 
be allowed for a job, the hourly rate of wages at least 
will-be paid while engaged on that job, thereby prevent- 
ing a premium on one job being lost through failure to 
make a premium on another. It will be evident from the 
above that, while the workman may increase his wages, 
he cannot lose money by the introduction of the system. 
The system s two main advantages :— 
; (a) It enables a workman to increase his wages by his 
own individual effort, and the increase is immediately 
added to his wages, the premium being paid to the 
workman each pay-day along with his wages. 


This | h 


(6) The increased wages to the workman means also a 

reduced cost of production to the employer. 

The details of the system as we propose to introduce it 
jare as follow:—The amount of premium will bear the 
|same relation to the ordinary wages due for the time 
| taken to complete an operation, as the time saved bears 
|to the time allowed. For instance, suppose a man is 
| allowed 16 hours to do a job and does it in 12 hours, he 
| saves four-sixteenths of the time allowed—that is, 25 per 
|cent.—and, accordingly, his wages will be increased 
| 25 per cent. for the time worked ; that is, if the rate of 
pay is 8d. pert hour, the man will receive 8s. as time wages 
for the 12 hours worked, and the premium earned will be 
2s., equal to 25 per cent. of the 8s. His time wages and 
— will thus amount to 10s. for the 12 hours 
worked. 


and divide the product by the time allowed. This will 
give him his premium in hours, which, multiplied by his 
ordinary time rate of wages per hour, will give his pre- 

mium for the job. 

Taking the case already given as an example :— 
Time worked x time saved 
Time allowed in 
12 x 4 _ 48 _ 3 pours’ premium. 
16 16 


this by his ordinary time rate he gets 3 x 8d. 
his premium for the 12 hours worked. 

paid to the nearest quarter of an 
our. 


The following conditions will be observed :— 
1. The time allowed for any job will be fixed by the 


TaBLE I.—Daily Record Card. 
(Compare ENGINEERING, September 13, 1901, page 384.) 


= Premium in hours. 


Multiplying 
= 24d. = 2s. as 
Premium hours will 





















































by | articles on t 


A convenient way for the workman to calculate his | 
premium is to multiply the time taken by the time saved | 


paid to the men on the same conditions as already 
prevail. 

7. In the case of overtime and night-shift the premium 
will be calculated on the actual time worked, without 
—s the extra time due to overtime, &c., into account. 

8. If an article turns out defective while being ma- 
chined, and is condemned, due to a flaw in the material. 
| the workman will receive no premium on that article (of 
course, he es his time w ); but if he has several 

e one. ‘‘ line” and one of them is condemned, 
due to a flaw in the material, he will still get the pre- 
mium, if earned, on the rest of the articles. 

_ 9. If.a man’s workmanship when finished does not pass 
inspection, he will receive no premium for that article 
unless he can make the work within the time 
| allowed, in which case he will still receive any premium 
earned. 

10. In cases of dispute the matter will be referred to 
the management, whose decision shall be final. 

11, Each workman on starting a job wi'l receive a 
‘* job ticket,” or “line,” on which he will find a descrip- 
tion of his job, the time when started and the time 
allowed. When the job is finished he will return his 
“line” to his foreman, who, if satisfied with his work, 
will initial and write on it the time when finished, which 
will be the starting time of the man’s next job. 

12. In the case of a job — the services of a squad 
of men, a time allowance will be fixed for the complete 
job. If the total time taken by the squad is less than 
the time allowed, a premium will be paid to each man in 
the squad. This premium will have the same relation to 
his time wages for the job as the time saved by the squad 
will have to the time allowed. 

13. Fitting-shop apprentices in their first year will not 
receive ‘‘ lines.” Those in their second and third years 
will be considered junior ap rentices, and 50 per cent. of 
the time they spend on a job will be calculated against it 
for premium. The percentage thus found will be paid on 
the whole tine which they spend on the job. 






















































































management, and will be, as near as can be ascertained, 
the time which should be taken to the job when working 
on time. 

2. The time allowed will include all the time necessary 
to procure tools, set up machine, and obtain material for 
doing the job. : 3 

3. For calculating the premium the time taken on a job 
will include all working hours between the starting time 
of the job and the starting time of the next job. f 

4. A time allowance, after it has been established, will 
only be changed if the method or means of manufacture 
are changed. eo ; 

5. The hourly rate of wages will in all cases be paid 
for the hours worked. If a man takes longer to do a job 
than the time allowed, this will in no way affect the 
premium which he may have made or may make on any 
other job. ’ ’ 

6. Overtime, night-shift, and other allowances will be 
































| For example, suppose a junior apprentice-is allowed 
5}... |..} — | — || 70 | 21 [42 BQlt . - pitas 
6 225 75 224.111 | 164 | 573) 5 ? oot Date 16. 12, ’02. € — to do a job and does it in 16 hours, 50 per cent. 
8 243133, 19} 13 | 169 | 69 (12 214 44) of this time which has been taken to the job—that is, 
19 35 |2e| 3} 174/193 (184 | 438} 90 |163) — ) — | — |— |8 hours—is taken as a basis for calculating the premium; 
20, 82 | 8 654) 55 | 204 | 36 3618 18/208 14| 2| 9 10 | therefore he has made 50 per cent. on the job. If hisrate 
= = letlass R | 236 | 134| 6 5} 9/209 90| 6 | 94294 |is on per —— he will receive 3s. instead of 2s. for the 
16 hours work 
25; 48 | 8| 33 | 2 15 51) 1 'x |160, 77. 15 BO | “aneges : ae ; 
30, es | 6| 33 = | = 35 a 74.26 |171| 19) 9 Lg 10 | Fitting-shop apprentices in their fourth and fifth year 
31| 13 18) 9 | x | 69 | 36 1517918 | 191 22 1 | 1217 | will be considered senior apprentices, and 75 per cent. of 
36| 14 | 2] 113/ 9 | 82 | 5O | 1119938 |[202' 2} 3 it x | the time spent by them on a job will be calculated against 
87| 294| 21 20 | 21 | 142 | 7 |20| 33'x | 284! 11) 1] 7h 72 |it for premium. The percentage thus found will be paid 
fend a 7! > Le = ris 294 231 — —|— —. |on the whole time which they spend on the job. For 
5 1749 : 4 . 
71) 33 70] 44 17}| 188 | — |—|— — || 10) 14}' 8 | 63{10 — Sob ead dows in? -< Co on allow Ae or 
75| 65 \11| 194| 274| 184 | 15 | 1/12}/1081| 66] 39 | 3 | of{19g | SO GO tne job and does it in ours, (0 per cent. Of Chis 
167| .. |..| —| — | 206 | 29 | 1/124 14$|214| 30 2 | 19/18 time which has been taken to do the job—that is, 12 hours 
168] 30 2} 16 | 20 | 925 «© 98 | 1/20 21 /215| 26 | 8 | 134/19 | —is taken as a basis for calculating the premium ; there- 
370) 554 3) 25} = | — a ae ae | fore he will — 25 per cent. on the job. If his rate is 
2; 40 | 1) 64) 18 | -| 13 2 |x : 5 i i . 4d. instead 
210, 78}/11| ai go1| 13 | 30 6 29/21 182) 42 br | 373/31 = enema receive 3s. 4d. instead of 2s. 8d. for 
a Re a 8. 2 38 love eth Plots Hse | 14. Apprentices at machines will be allowed 25 per 
22, 35/1, 19/12 | 33 | 20 28 t04!x || 64 37/728, 1g} 27 | cent. more time on a job than a journeyman. ; 
26| 11 9 i 8 | 62 | 44 13.313!x | 201, 31 |302 | a 15} | The introduction of the premium system will, we 
27° 63,9 63} 44] 65 | 16 17 3)\x 239) 57 |114| 7429 | believe, lead to the workmen suggesting improvements, 
fia ckes eS SE L _ | devising better methods of doing many jobs, and pointing 
TABLE IJ.—Cuiass:—Turners. Pay Enpinc DEcEMBER 4, 1902. 
| 
< TIME. Ti | 
Total oo Total 
é NAME. pres cna any — ; Time. — Rate. | Amount) Inf. Wages. 
z F. |s.| M.|Tu.|W. |Th.| F. |S.) M. | Tu. W. | Th. 
d. |£s. aid. |£s, d. 
61\John Mathieson Lost Time 9 
Overtime 
Daily Total | 93 |54| 93 | 93 | 93 | 93 | 93 [53] 93 | 99 | 93 | 99 | 108 4:4: 0b 
Premiums 9} 9} | 14 24 | 34 47} 115 8 
Money Allce. | 516 7 
2|Wm. McGowan Lost Time 3 9.25 
Overtime 
Daily Total | 93 |5}| 6% | 93 | 9} | 9% | 9% [54] 93 | 93 | 9F | 92 | 105 4 011} 1 
Premiums 5 6 | 7 24} 18 8 
Money Allce. 419 6 
63|Wm. Riddell Lost Time j 3 } | 8.75 
Overtime | 
Daily Total | 9453] 63) 93 | 9} | 93 | 93 |43] 93 | 93 | 93 | 93 | 1043 316.0] 1 
Premiums 27 4} 214 48} 115 6 
Money Allee. | | 5 611 5 
64|H. Abercrombie Lost Time | } }| 3} 3 | 8 
Overtime 
Daily Total | 935 | 93] 93) 93] 9| 94)54| 92 | ot 9} | 93 = PIE Ot 
Premiums 214/2 | 3 26 017 10 
Money Allce. | } | 48 9 





Each page provides space for 10 men. Full working time per fortnight, 108 hours. 


out defects in machinery and tools, as they will at all 
times participate in the savings due to their suggestions. 

The publication of such a pamphlet as the foregoing, in 
any workshop, will no doubt establish a bargain between 
the employer and the employed. It will enable the work- 
men to calculate their own premium and indicate how 
the system will benefit both the employer and the work- 
men. A bargain of this description must be honourably 
adhered to. So soon as the requisite data have been 
gathered for a machine, the man working it should be put 
upon the premium system. A ‘“‘ line,” as described in 
Fig. 1 (page 432), is given to each man working a machine. 

The ‘‘ lines” are prepa’ in the rate-fixing depart- 
ment and issued to the foremen, who give them to the 
men. Extracts from them are entered on a ‘daily 
record card,” Table I.-above. 

There are five columns on this card ; the first column is 
for the machine numbers, the second for the time allowed, 
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the third for the number of articles on each “‘line,” the 
fourth for the times the workmen have been working on 
the job up till 10.30 a.m. on the date on the card’ (any 
other convenient hour may be used), and the fifth for the 
record times—that is, the shortest time in which each job 
has been done previously. This card is made up daily, 
and although described in the paper*—‘‘A Premium 
System of Remunerating Labour”—it is repeated here, so 
much value does the author attach to it. 

When a man is on the same job as on the previous day, 
the particulars are fepeated ; there is added, however, to 
the time taken the time worked by the man in the inter- 
val. This card keeps the rate-fixing department in 
touch with the ‘‘ lines” that have been issued, and is also 
invaluable for letting employers and managers know how 
the work is progressing. They can learn how a job is 
pre ing by a glance at the card, which can be folded 
in the centre and carried in the pocket. 

When a man has finished his job, be returns the ‘‘line” 
to his foreman, who writes on it the hour when the job 
was finished, and initials it, if satisfied with the work. 
The foreman then hands it to the rate-fixing depart- 
ment, and at the same time intimates what the man’s 
next job is to be. ‘The working hours between the start- 
ing time of the job and the finishing. time of the job are 
put on the “‘line” (by the rate-fixing department) from 
the workmen’s time and wages book (Table II., page 433), 
and the premium hours calculated, say, off a slide-rule, 
and put on the “line.” The premium hours are then 
entered in the time and wages book, under the hours 
worked on the day on which the job is finished. At the end 
of the “pay ”} the hours worked are added together and 
extended, giving the man’s time wages for that ‘‘ pay ;” 
the premium hours are also added together and extended, 
giving the man’s premium for that ‘‘pay ;” these two items 
—time wages and premium—are then added together, and 
this, with the addition of allowances for overtime, night- 
shift, &c., gives the man’s total wages. 

The men are paid their time wa up till Thursday 
night at stopping time, if the pay-day is Saturday, and 
their premiums up till Wednesday at stopping-time. 

Most people would think that the workman who has 
been constantly working a machine should know the 
times the various jobs should take him, but in a time 
shop this, as a general] rule, is not the case. He under- 
estimates his own ability, thinks he could not do the 
work much faster, and has simply no idea of the short 
time in which he can do a job, until he has the induce- 
ment of a substantial increase of pay to look forward to. 
When a workman first starts on the premium system, he 
is often dubious about the time allowed, and looks on it 
with suspicion, but when he does the job and finds the 
time allowed is reasonable, if he has not made a premium 
the first time, he will be likely to do so the next time he 
gets asimilar job. Although it is one of the features of the 
—om that a man need not earn a premium unless he 
chooses, it has been the author’s experience that, if one 
gives the average workman the chance of honestly 
adding to his earnings, he will do so. Having once 
started to make an increase of wages, the workman 
naturally begins to educate himself as to the best 
methods of producing his work quicker. He devises 
new methods, and when he sees a man able to produce 
the work faster than himself, headopts the methods of that 
other man. The employer and manager also take an 
interest in the times the jobs take, and by means of the 
daily record card, already described, soon find out the 
machines that take a long time to their work. If it is 
the fault of the man, it can —— be improved by 
telling him how the job can be done faster—educating 
him, in fact. If it is the fault of the machine, it may not 
be so easy to remedy ; if only requiring to be repaired, or 
to have some small improvement, that is easily got over ; 
but if the machine is not powerful enough—a very common 
defect—or of bad design, often there is only one remedy, 
and that is a new, accurate, and more powerful machine. 
This is a drastic cure which would not suit every firm, but 
when there is plenty of work for the new machine it 
should soon repay itself. Thechief point is that the firm 
should be satisfied that they are getting a reasonable out- 
put from their machines, considering their condition. 

As the workman gains confidence that his time allow- 
ance will not be uced, no matter how short a time he 
takes to a job, he gradually reduces his time. 

The premium system was started in the author’s works 
in February, 1898, and to illustrate the gradual improve- 
ment that has resulted since its introduction, it may be 
mentioned that the times taken by all the machinemen 
have, on an average, been reduced during the four suc- 
ceeding years, by 20, 23, 31, and 37 per cent. respectively. 
The earnings of the men have consequently increased by 
these percentages. 

The author’s firm has om every assistance in accom- 
plishing this reduction of time by general improvements 
in many directions. Some would say that the men had 
formerly been loafing, or that the works were indifferently 
managed, and there is no reason but to believe that the 
men were honest enough and that the management was 
fairly good. 

A machine foreman should only have as many machines 
under his charge as he can attend to, including careful 
inspection of the work before it leaves the machine-shop. 
Erectors, when working on time, will take a job from the 
machines, and if not correct will make it right without 
complaint, but if these same erectors are to actually lose 
money by the carelessness of a machineman, as they 
would on premium, they rebel, with the result that great 
care is taken by the men and foreman that work when it 
leaves the machine is correct. 

* ENGINEERING, September 13, 1901, page 383. 

+ ‘*Pay” here means the fortnight or week over which 
a payment of wages is made. 





In his works the author has conferred at various times 
with many of the men, and they frankly admit that they 
are thoroughly satisfied with the yr ma system, and 
would not care to go back to the old time system. As a 
matter of fact, there are now fewer changes amongst the 
workmen than before the premium system was started. . 

One advan of the introduction of the premium 
system is, that it enables the management very readily to 
look personally into the pi of the work in the work- 
shop, which is far more effectual than studying reports 
in iu office on the progress of work. ' 

Up to this point the system has been treated as applied 
to the machine-shop, but it is equally applicable to the 
erecting and other departments. In the machine-shop 
every man is givena “‘line” for his own job—that is to 
say, each man works on his own account, but there are a 
few exceptions to this; and it will always be found 
better, if possible, to arrange for each man to work on 
his own account. Departure from this rule should only 
be made when absolutely necessary. 








THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held on 
March 13, Dr. R. T. Glazebrook, F.R.S., President, in 
the chair, a paper by Dr. Farr, on ‘‘ The Interpretation of 
Milne Seismograms,” was read by Dr. Chree. Professor 
Milne and Dr. Omiri have come to the conclusion that 
the tilts represented by the maximum displacement of 
the boom ” a horizontal pendulum —— are too 
large to be admissible as true tilts. The author has in- 
vestigated the motion of the boom analytically, and his 
results show :—(1) That the boom does not vibrate with 
its own natural period, but takes the frequency of the 
disturbing force; (2) that the friction should be small 
compared with the difference of the squares of the fre- 
quencies ; and (3) that the phenomenon of beats may 
occur between the forced vibration and the free period of 
the boom. The maximum amplitude of swing of the 
boom gives no information whatever of the amplitude of 
the disturbing cause without also a knowledge of the 
periods of the forced and free vibrations. The author 
shows how to determine the amplitude of the wave by 
observations on these quantities. The author has verified 
the results of his analysis by experiments with artificial 
waves of known periods produced by an apparatus de- 
scribed in the paper. In conclusion, it appears (1) that 
strict attention should be paid to recording accurately the 
period of free vibration of the boom; (2) that the tape 
should be driven at such a speed as to enable the period 
of forced vibration to be determined ; and (3) that the effect 
of friction should be recorded. 

The chairman said the paper brought out clearly the 

ibility of interference between the periods of the 
m oe | the earthquake tremors. 

Professor Perry said that, if possible, the period of the 

ndulum should be very different to that of the wave. 

he period might be made very great or excessively small, 
but there would probably be difficulties in either case. 

Professor Everett said it was obvious that the records 
could not easily be interpreted unless there was a great 
difference between the periods. He suggested the use of 
two booms having different periods. 

Dr. Watson pointed out that the boom would respond 
= worgd well to any period if it was heavily damped. 
Fluid damping was unsatisfactory because of convection 
currents, and he suggested that the plate at the end of the 
boom should be made of copper, and allowed to move 
between the poles of a strong Cae magnet. 

Dr. Chree said that if the period of the boom was in- 
creased beyond 18 seconds, the apparatus became too 
sensitive and was unstable. 

“* 4 Potentiometer for Thermo-Couple Measurements” was 
exhibited and described by Dr. Lehfeldt. To make a 
re potentiometer for thermo-electric work it is 
essential that it shall not introduce a high resistance in 
the circuit of the couple and galvanometer. Most of the 
potentiometers on the market, well enough for comparing 
voltaiccells, fail in this respect. Dr. Lehfeldt has there- 
fore designed an instrument specially suited for thermo- 
couple work. From the positive terminal of an accumu- 
lator a current flows to a switch, by means of which it 
can me np h 100, 1000, or wey! ohms in — ” 
get three es of sensitiveness: it then passes throu 
20 coils of 0.1 ohm each, a slide-wire of a little more in 
0.1 ohm, and a an adjustable resistance, back to 
the accumulator. The fixed resistance of 100, 1000, or 
10,000 ohms is shunted by a cadmium cell and a galvano- 
meter, and the adjustable resistance varied until balance 
is obtained. The thermo-couple and the galvanometer are 
then put across any number of the tenth-ohm coils 
and any fraction of the slide-wire. Great care has been 
taken to avoid accidental thermo-electromotive forces, 
which are the chief trouble in using thermo-couples. 
The only metals used in the er Eee circuit are copper 
and manganin. The position of the sliding contact upon 
the bridge wire can by means of a vernier to 7, 
millimetre, corresponding to z;j'y9 of the unit employed, 
which may be 1000, 190, or 10 microvolts, according to 
the fixed resistance used. The ged concludes with a 
description of the calibration of the various parts of the 
instrument and of the precautions to taken when 
using it. 

Dr. J. A. Harker exhibited and described ‘‘A Direct- 
Reading Potentiometer for Thermo-Electric Work.” The 
instrument represents a form which has been designed 
and made in the National Physical Laboratory. Dr. 
Harker has experienced similar difficulties to Dr. Leh- 
feldt, and the instrument which he has designed is similar 
in many respects to the one described in the previous 
paper. The main current from an accumulator flows 
through a series of resistances, any one of which can be 
short-circuited at will, and then through the balancing 





coils. By means of the adjustable resistance the standard 
cell employed can easily be made to cut off from the main 
circuit a resistance numerically equal to 100 times its 
electromotive force, and therefore 1 ohm on the potentio- 
meter circuit is equal to 745 volt, always. The balancing 
coils consist of 20 coils of 0.1 ohm each in series with 11 
coils of 0.01 ohm. each. Any two of these latter coils 
can be put in parallel with a slide-wire of 0.02 ohm re- 
sistance. The slide-wire is provided with a scale of 200 
divisions, and as the fall along the wire is 100 microvolts, 
0.1. microvolt can easily be estimated. The slide-wire 
acts as a yernier to the small coils. Copper and maganin 
are the only metals used, and the connections are made by 
means of mercury cups. F ops: 
Mr..W. A. Price said there -was a t similarity 
between all forms of potentiometers. aa age, Tmo 
were the same, but they differed mechanically. He re- 
ferred to the large number of coils requiring calibration 
in the instruments exhibited. In working with sliding 
contacts in a dusty workshop, it is an advantage to im- 
merse the bridge in paraffin oil. The contacts are then 
always good, instead of uncertain and intermittent. He 
had also found that if two silver surface plates were 
screwed together, the contact-resistance was less. when 
they were immersed in paraffin than when they were 


in air. . 
Mr. Whipple said he had also found that contact-re- 
sistances in oil were less than in air. The oil acts as a 
lubricator, keeps the temperature constant, and the wires 
wear less. : 
Dr. Watson said_the-effect'of the oil seemed to depend 
upon the-shape of the:surfacesin contact, or it ought to be 
an advan to grease the plugs of resistance-boxes. 
After what Mr. Price-had‘said with regard to the con- 
tact-resistance of two pieces of silver, it would be interest- 
a work witha resistance-box immersed in oil. 
rofessor Everett expressed his interest in the fact that 
an insulating material, such as- paraffin, should decrease 
the contact-resistance between two metals. He sug- 
gested that the paraffin drives off the film of air from the 


metals, - : 

Dr. Harker asked Dr. Lehfeldt if he had worked with 
all three sensitivities, and pointed out. that the middle 
one was the same as that adopted in his own instrument. 

Dr. Lehfeldt said that for small voltages he used 
the highest sensitivity. Inequalities in the slide-wire 
amounted to about 7; millimetre of wire. .The open 
scale in Dr. Harker’s instrument was convenient in place 
of a vernier. : 

A paper on “The Measurement of Small Resistances” 
was read by ‘Mr. A. Campbell. The object of this paper 
is to give a brief account of a number of measurements 
of a set of low-resistance standards belonging to the 
National Physical Laboratory... The tests were made 
partly with a view to comparing various methods of 
measurement. The resistances were of manganin, and 
their nominal values were, ny, 0.1,,0.01, 0.001 
international ohms. The following methods were em- 
ployed :—(1) Shunt potentiometer; (2) Kelvin bridge ; 
(3) Two-step bridge; (4) Differential galvanometer ; (5) 
Matthiessen’s and Hockin’s method. The last method 
was found to be much less accurate than the other four. 
The results obtained from the other methods are tabu- 
lated in the paper, and show very satisfactory agree- 
ment. 

Dr. R. A. Lehfeldt read a paper on “A Resistance Com- 
parator.” Objecting to sliding contacts on account of 
the thermo-electric effects they tend to introduce, and 
irregularities slide-wires show when a good deal used, the 
author has substituted -for the. slide-wire two coils of 
99 ohms, each connected by 20 coils of 0.1 ohm each. 
The latter are arranged circularly; so. that a switch con- 
nected to the galvanometer may be set on any one of the 
intervening studs. The galvanometer deflections are 
taken for the two ao pe nearest balance and interpola- 
tion to 45 calculated. In this way an accuracy of one 
part in 100,000 is attainable: The author thinks there is 
a gain of accuracy as well as of convenience in using the 
interpolation method. 








University CoLteck, LonvoN, ENGINEERING Society. 
—At the meeting held on Friday, March 6, of the above 
Society, Mr. Lassen read a paper on ‘‘ Water-Softening 
for Boiler Feed,” with special reference to the now well- 
known system under the Bruun Lowener Patents. Mr. 
Lassen said that the question of water-softening had for 
a long time occupied the attention of the chemists as well 
as the engineers, and it might now be safely said that the 
chemical as well as the mechanical problem was success- 
fully solved. After having given an explanation of the 
term ‘‘degree of hardness,” and having explained how 
water absorbs lime and magnesia salts, Mr. Lassen car- 
ried out several tests to show how the hardness was deter- 
mined, and also made a striking experiment to show how 
carbonic «cid will allow water to dissolve carbonates of 
lime and magnesia. Mr. also had a few words to 
say about boiler compositions. These were, as a rule, 
like patent medicines, expensive compounds, consisting 
of exactly the same chemical reagents which are gene- 
rally used in the ordinary water-softening process, but 
called by some glorious name. Some boiler insurance 
companies have taken the trouble to analyse every new 
compound brought to their notice, and the results of the 
analysis were circulated amongst their clients. The 
Bruun Lowener water-softener was then sey by 
means of a working model. Mr. Lassen informed the 
audience that they would very soon make acquaintance 
with the apparatus, as his firm had had ad pleasure in 
offering one of their machines to the College, an offer 
which had been accepted 7 the council. After a vote of 
thanks had been passed, Mr. Lassen: replied shortly, and 
the meeting was adjourned, 
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volts. It is stated that it is essential for the proper production 
of the described coherer effect that the contact-plates should be 
of some conducting substance other than metal. (Accepted 


‘‘ ENGINEERING” ILLUSTRATED PATENT 
RECORD. February 11, 1903.) 
Compizep By W. LLOYD WISE. wae. F. E. Elmore, London. Dynamo- Electr ss 
r. “igs. 1 , 1901.— i sification i 
CaLEOTED eS ee —— | Single broad Sain for ‘a ‘ ipol fe “ slectric. machine, 
The wesinber of views glean te the Spieifention Drenstage te stated | Lets ite exmature in. direct electrical connection with the 
po p 
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tive or negative electrodes of an electrolytic cell, substantially 40 
























































in each case ; where none are mentioned, the Specification is not | and for the purpose wy forth. 2 Ins described arrangement, upon a 
rated. a: | Vertical axle suppor’ ydraulically on a ram piston capable of ver- 
here wmventions are. communicated from oe oad, the Names, , tical movement, there is borne the rotor of an annular “ unipolar” 
ce., of the Communicators are given tn ttalics, | dynamo, whose armature conductors are, as is usual, connected 
Copies of Specifications may be obtained at the Patent Office Sale | 
ranch, 25, Southampton Buildings, Chancery-lane, W.C., at | ; 
the uniform price of 8d. | Fug. 
The date of the advertisement of the ance of a Complete | 
Specisication is, in each case, given after the abstract, wnless the | sce 
atent has been sealed, when the date of sealing is given. cae: :) 
Any person may, at any time within two months From the date of | 
po ign tog he Pe sont Offs of oo ise t ring on 1 
‘ive notice at t. ‘aten a ‘ion to gra a 
Patent on any of the grounds mentioned in the Acts. fy ES: ES O_o 
| 
AGRICULTURAL APPLIANCES. f 
23,834. T. J. E. Roberts, Stony Stratford, Bucks. on a ee 
Piough-Shares. [4 igs.) October 31, 1902.—The detachable | a 
plough share according to this invention has the socket (which y 
fits on the nose of the plough-body) formed with longitudinal YY 
converging and tapered grooves and intervening ribs adapted, yy 
Fig.2. 
Y 
i Yy YY UY 








Fig.2 26679. 
directly to the apparatus in which current is to be utilised ; in 
this case an electrolysing device having (as claimed) a plurality of 
positive or negative electrodes. A characteristic of the apparatus 
described is that one of the two moving contact devices usually 
required on the dynamo when the electrolyser and dynamo are 
separate, and also the moving contact device necessary on the 
electrolyser when one of its electrodes is to be rotated, are dis- 
pensed with, as one of the electrodes (in plural construction) is 
borne upon the rotatable part that carries the rotor of the dynamo. 
(Accepted February 11, 1903.) 


6947. Callender’s Cable and Construction Com- 
pany, Limited, and H. Hast ,» London. [5 Figs.) 
March 21, 1902.—The subject of this invention is an electrical con- 
necting device, which may be used, in one size, on cables of dif- 
ferent diameters. In one form it consists of two metallic helices 
(or it might be two sets of rings, or loops), whose convolutions are 


Fig. 2. q 


Fig.4. 








some or all, to match corresponding ribs and grooves on the nose 
of the plough body. It is stated that ‘‘ the effect of the grooves 
is to lighten the share without reducing its strength, whilst the 
intervening ribs ensure a more accurate, steady, and secure fit of 
the share upon the nose or toe of the body or frame of the plough.” 
(Accepted February 11, 1903.) 

ELECTRICAL APPARATUS. 

4032. L. Andrews, Hastings. Feeder Safety De- 
vice. [3 Figs.] February 17, 1902.—According to this invention 
in an alternating-current electrical distributing system each one of 
a pair of feeders has an excess-current cut-out device located near 
to acommon source of supply and a cut-out device located at or 
near its other end, and in combination with the pair of feeders a 
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alternate with each other, the cable being threaded through them. 
Each of the helices, or each set of rings or loops, is fixed to a 
plate, or bar, the two plates, or bars, being diametrically opposite 
to each other, and means are provided for forcing them apart and 
so tightening the convolutions, rings, or loops, around the cable. 
(Accepted February 11, 1903.) 


GUNS AND EXPLOSIVES. 


4284. J. F. Fogerty, Bournemouth, and E. F. 
Kelaart, ndon. Arvillery Practice Apparatus. 
(2 Figs.] February 19, 1902.—According to this invention there 
is combined with a light projector or telescope a pantograph or 
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device which comprises an iron core and two similar but oppositely- 
wound coils, each in series with one of the said feeders, and 
adapted on the failure of cither of the feeders to act as a choking 
coil, which, it is stated, prevents escape of current from the 
healthy to the faulty feeder, and so insures an uninterrupted 
supply of current. (Accepted February 11, 1903.) 


_3336. R. Hopfelt, Berlin. Resistances. [4 Figs.) 
February 10, 1902.—In this specification is broadly claimed :—‘* An 
electric resistance device having contact-plates in unchangeable 
relation to each other, pulverised graphite, carbon, or similar 
substance as the resistance medium, in contact with said plates, 
and means for conducting away the heat, substantially as de- 
scribed.” The means for conducting away the heat may be metal 




















the like, whereby there may be indicated or traced upon a chart 

the position or course of a beam of light from the projector or of 

an object sighted by the telescope. The apparatus comprising the 

lantern may be used to throw an image of a vessel on to a screen 
| for aiming practice, (Accepted February 11, 1903.) 


18,713. S. E. Page, London. (H. Binney, New York 


he 
Y 
YA 
Yj. 
Z% 
A 





claimed:—‘ The improvement in projectiles having a band adapted 
to the rifling, which consists in means for securing the band, the 
said band being free to move rearwardly from the projectile with 


-Fig.7. 























6%) 
less resistance than that required to break the wail of the projec- 
tile for substantially the purposes set forth.” (Accepted Feb- 
ruary 4, 1903.) 


3316. A. T. Dawson and G. T. Buckham, London. 
Sighting Apparatus. [8 Figs.) February 12, 1902.—This 
invention relates to sights of howitzers adapted to allow the 
large lateral deflection sometimes necessary. In sighting appa- 
ratus according to this invention, the fore-sights are adjustably 
mounted on a slotted bar detachably carried by the howitzer 
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| of aes in either a horizontal or a vertical plane. 
| cepted 


cradle, and provided with gradations on its opposite faces and on 
the opposite sides of its slot. There is also provided a gonio- 
metric sight comprising a dial plate having a graduated rim and a 
revolving bar or vernier, each furnished with a spirit level, the 
said dial plate being so“connected with its support as to be capable 

(Ace- 
February 4, 1908.) 


11,162. A. Reichwald, London. (F. Krupp, Essen, 
Germany.) Recoil Brakes. [5 Figs.) May 15, 1902.—-This 
invention relates to recoil brakes for ordnance in which the gun 
barrel alone recoils, and in order that the brake may be rapidly 
taken to pieces and put together again there is provided a bayonet- 











joint device by which the piston-rod of the recoil brake is con- 
nected to the cradle or to the gun barrel, the brake piston-rod 
being attached to a cap closing the gun cradle or to the breech end 
of the gun barre] by a bayonet joint, the piston-rod and cap, or 
the gun barrel being held against rotary motion. (Accepted Feb- 
ruary 4, 1903.) 








City, U.S.A.) Shell. [11 Figs.] August 26, 1902.—In order to | 





plates in mechanical connection and heat exchange relation with 


and extending beyond the contact-plates, or there may be air | 


passages between contiguous connected contact-plates of a series 
of resistance elements. The inventor proposes the use of such 
resistances for starting motors: he says that, owing to internal 
coherer action in such resistances, the resistance rapidly decteases 
as soon as current is applied, and gives as an instance a drop of 
from 33 ehms to 2 ohms in twe minutes under a potential of 130 


| prevent breaking up of the walls of a shell when the rifling band 
reaches the edge of a hole in armour-plate made by the fore part 
of the shell, according to this invention a channel is provided 
round the shell and in rear of the band, in order that a rim of 

metal behind the band may break away and break up with the 
| band which will then not hinder further progress of the shell. 
| 'The channel may be of di i fficient to accommodate 
| the fragments of the broken band and rim, There is broadly 








MACHINE AND OTHER TOOLS, SHAFTING, &c. 


5294, D’A. Caspar, Nancy, France. Foundry Ram- 
mer. [2 Figs.) March 3, 1902.—This invention provides ar 
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electrically-operated rammer particularly applicable for ramming 
or packing sand in foundries, The rammey is driven by an 
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electro-motor through the medium of a crank, both the rammer | in a dish or frame, the sides of the frame engaging with the sides 
and motor being together suspended from above, and preferably of thesupport which extend downwards. (Accepted February 4, 
counterbalanced, the suspending cord running on pulleys, In one 1903.) 
arrangement an electro-motor drives (through a belt —— on 

ulleys) a crankshaft mounted to rotate in a frame depending TEAM 

rom and bolted to the frame of the motor. The crankshaft is ad ENGINES, BOILERS, EVAPORATORS, &c. 
coupled by a connecting-rod with the stem of the rammer to| 9370, H. L. House, London. Steam Boilers. [2 Figs.) 
which it imparts rapid reciprocating motion. A suspension fork January 29, 1902.—In this specification is claimed :— ‘Arranging 
is hung in the frame, so as to be free to swing about the shaft, and | the smoke tubes of a vertical multitubular boiler in lines radiat- 
terminates in a socket at the lower end, in which the rammer | jing from the centre, substantially as and for the purpose described.” 
stem is guided, and which, when the stem is of considerable | According to this invention a boiler contains an immersed de- 
length, may be prolonged by a guide tube adjustably fitted in the | 
socket, (Accepted February 4, 1903.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


21,829. 8S. Surzycki, Czenstochowa, Poland. Steel 
Manufacture. (3 Figs.) October 7, 1902.—In this specifica. | 
tion is broadly claimed “ improvements in stationary smelting fur- 
naces for the continuous production of steel consisting in the | 
arrangement of two or more tap-holes at different levels, so that 
they are not in one vertical line, that is, not directly one above 
the other.” The inventor says :-—‘‘ It has been suggested to use a 
stationary furnace with two tap-holes arranged one above the 
other, and leading into a single trough. This suggestion is of ab- | 
solutely no practical value, for the following reasons :—Firstly, the 
distance between the two tap-holes would have to be enormous to | 
guarantee the required thickness of the aperture walls, otherwise | 
the upper tap-hole would be spoilt by each tapping ; secondly, if | 

eee 

| positing vessel supported therein so as to be free to expand and 

| contract, and receiving the feed-water. In an arrangement 

| described the inlet pipe is close-bottomed and perforated along 
| its length, and there is a hand-hole cover in the boiler through 


| which the depositing vessel may be withdrawn. (Accepted Feb- 
ruary 4, 1903.) 


| 5384. H.A. Fleuss, Staines. Steam Boilers. [1 Fig.] 
March 4, 1902.—The steam boiler according to this invention is of 
’ ¥ : = 4 hollow conical form, the sides formed of numerous straight tubes 
the said aperture walls were sufficiently thick—that is to say, if | in proximity to one another, and at their lower ends opening into an 
the two holes were sufficiently far apart—it would only be pos- | annular chamber forming the bottom of the boiler, and at their 
sible to run off very small portions of the charge, and this would | upper ends entering the bottom of a chamber which serves 
reduce the efficiency of the furnace. To avoid these two disadvan- | partly as a steam chamber, The tubes where they enter the 
tages the said arrangement of the tap-holes would only be possible | annular chamber are in two or more concentric rows or rings, one 
with specially constructed furnaces, and not of practical use with row within another, whilst at the top where they pass through the 
the ordinary Martin furnace, such as is commonly used ; and even | pottom plate of the upper chamber they are disposed in a greater 
in the case of a specially constructed furnace there would be the | 
further consideration that it is impossible to use the single ~~ 
ordinary discharging trough for both tap-holes, which is absolutely | 
essential in a regular system of working, in case of corrosion of the | 
furnace, interruption in the supply of liquid raw iron, and the like.” 
Accepted February 11, 1903.) 


RAILWAYS AND TRAMWAYS. 


23,417. T. Cooper, New York City, U.S.A. Pneu- 
matic Tunnelling Shields. (2 Figs.) October 27, 1902 - 
This invention relates to the combination with a tunnelling shield 
of an after bulkhead, which according thereto is made of trough- | 
like shape, and having its forward end secured to the shield at or 
near the cutting edge thereof, and extending rearwardly therefrom | 
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with a part-conical or reduced section, its sides rising above the | number of concentric rings. For example, if the lower ends of the 
level at which the water within the shield is maintained by internal | tubes where they enter the lower annular chamber are in 
air-pressure counterbalancing external hydrostatic pressure. Tun-| two concentric rings, alternate tubes of the outer ring may 
nelling is practised by excavating in advance of the forward bulk- | at the top form one ring, and the remaining tubes form a second 
head of the shield by working through, under the said bulkhead, ring. Similarly the tubes in the second or inner row or ring at 
from a standpoint behind it and within the part-conical after bulk- | the bottom may at the top be divided into three concentric rings 
head. (Accepted January 28, 1903.) and allow of all the tubes being made to radiate to one vertical 
. central line. The lower annular chamber may be closed 
- ont A. Lae — yy egies. LA ‘ 98. by a removable cover plate, and the upper part of the upper 
peg ecg ee Peng pe toed a Hagen og oo ~ sie 6 chamber may be a removable dome, so that both ends of all the 
0 lesse yheel- re a gi ries U ’ > ondily " 905 
smoothly. Patent No, 8266, of 1900, is referred to. In such bogies | tubes can be readily got at. (Accepted February 4, 1903.) 
according to this invention the car body rests on a central pivot | 
or bearing, which in turn bears on a support carried by a bolster 


TEXTILE MACHINERY. 


2679. J. Engel, Elberfeld, Germany. Looms for 
Pile Fabric. (3 Figs.) February 3, 1902.—In a loom for weav- 
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or the centre of the bogie. The bogie and the support. swivel or 2679) 
turn underneath this central pivot, which may turn inside the : 
support. There may be roller or ball bearings to lessen friction. 
The sides of the car body are supported on the ends of the bogie 
bolster or by the sides of the bogie, it may be with the help of 
rollers or ball bearings. 


| of action, and consisting of a rod having connection to the picking 
stick, the said rod being oscillated by a cam used for driving the 
shuttle and adapted to be brought out of reach of the said cam 
by means of another cam, which, when rotated, applies a shifting 
| motion tothe rod. (Accepted February 4, 1903.) 


3094. J. H. Stott, Bramhall, Chester. Warp Ball- 
ing Machines, [3 Figs.) February 7, 1902.—In this warp- 
balling machine there is a bisected shaft through which the 
balling head is driven, a pair of parallel friction plates one of 
which is fixed on one part and the other capable of being slid 
| upon the other part of the bisected shaft, means for sliding the 
movable friction plate on the shaft controlled by the varying 

| tension of the warp, gearing connecting the bisected shaft with a 
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second horizontal shaft, and bevel friction gear through which 
the balling flyer is driven from the last-named shaft. The object 
is to more completely control the speed of the balling head and 
to prevent strain on the warp. There may be gearing through 
which the balling head is driven from the second section of the 
bisected shaft, and a set of three rollers, one of which is fixed 
upon the first-motion shaft, and the others arranged in contact 
with and above it. (Accepted February 11, 1903.) 


MISCELLANEOUS. 


2353. J. Ferguson, and Kelvin and James White, 
Limited, Glasgow. Recording Instrument Clocks. 
[4 Figs.) January 29, 1902.—In a recording instrument having a 
pen or marker shifted by the force to be recorded over a band of 
| paper moved by clockwork it is necessary at times of renewing 
| the paper to move the paper-carrying drum from the pen (or the 

pen from the paper), and such times are convenient for winding 
the clock. According to this invention the paper drum contain- 
| ing the clock is provided with means by which, when the paper i 
changed, the clock is automatically wound, In one arrangement, 
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according to the invention, there is fitted to the drum which con- 
tains, or is operated by, the clockwork, a toothed wheel, which, 
when the drum is lowered, engages with a toothed seetor or rack, 
causing the clock spring to be coiled up. To prevent overwinding, 
the toothed winding wheel may be operated through a ratchet 
and pawl the latter of which is automatically made to disengage 
with the ratchet by means of a pin, eccentric, or flexible band 
attached to the winding drum, when the spring is wound to the 
desired extent. (Accepted February 4, 1908.) 


2148. G. Dittmar, Offenbach-on-the-Main, Germany. 
Forges. [5 Figs.] January 27, 1902.—This invention refers to 
forges having a high-pressure blast, and according thereto the 
high-pressure air is heated by the waste air of the forge, and is 

















| used to induce a forge blast of lower pressure and greater volume, 
| which may also be heated by the waste heat of the forge. Various 
| devices for heating the blast are described and illustrated. The 


invention there is provided a device for putting the shuttle out | invention as claimed is limited to the use of,a “tubular coil” for 
Such roller or ball-bearings may be held | ing terry fabrics or terry and cut pile fabrics according to this | heating the high-pressure air. (Accepted February 4, 1903.) 
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THE HOTCHKISS ORDNANCE 
COMPANY, LIMITED. 
(Concluded from page 377.) 

Unver their new organisation the Hotchkiss 
Ordnance Company do not confine themselves ex- 
clusively to the production of guns. They have 
commenced two entirely distinct branches of manu- 
facture—that of water-tight ship’s doors and that 
of automobiles. The former is the Cowles’s so- 
called ‘‘long-arm-” system, which has been largely 
introduced into the United States Navy, though-its 
application is equally suitable to the mercantile 
marine. Amongst other ships so fitted are the 
battleships Maine and Missouri; the cruisers 


Netti 


| 


iL 





of any use unless the openings can be closed rapidly, 
either at the bulkheads themselves or from any 
part of the ship. It is no use increasing the 
number of bulkheads unless the doors in them are 
reliable ; and bulkheads without doors are out of 
the question, on-account of the inconvenience they 
would cause to men wishing to pass from one part 
of a ship to another below decks. 

As the risks of collision at sea have very much 
increased of late years, owing to the growth of ocean 
traffic, the serious nature of an unreliable system 
has forced itself with growing urgency on all inte- 
rested, and it is felt that any method of securing 
safety is well worth the money expended on it. 

The required qualifications for a satisfactory 








of the tighteners, so that a good fit can be made 
even if the bulkheads are somewhat out of shape. 
The tightening wedges are made with a taper of 
1 in 8 to prevent ‘‘ biting,” and not, as in some 
other cases, with an inclination of 1 in 100. All 
the wedges work on rollers held in roller-bars, 
which are unused except during the short tighten- 
ing interval, which is less than 1 in. at the end of 
the stroke. The sliding grooves will remain clear 
even when working in fine bituminous coal. Each 
door can be operated independently, either by 
power or by hand. 

In the pneumatic system two pressures are used 
in a single line of piping. For all ordinary purposes 
the doors are operated by the lower pressure, while 





Fic. 55. Store DEPARTMENT OF THE HotTcHKIss ORDNANCE Company’s Works, St. Denis. 


Chicago, Denver, Cleveland, Des Moines, and| arrangement of a water-tight door are claimed for|the higher or emergency pressure is employed in 


Chattanooga ; and the monitors Arkansas, Wyo- 
ming, Nevada, and Florida. 


The necessity of water-tight doors in the bulk- | 


heads of ships has long been recognised. Al- 
though, however, many systenis have been tried, 


what is known as the ‘‘long-arm” system, which 
is now being introduced into Europe by the 
Hotchkiss Company. It consists of the application 
of pneumatic and electrical power for opening 
and closing water-tight bulkhead doors or deck 





some of which have been adopted and others dis- | hatches, and the following advantages are claimed 
carded, there always appears to have been the | for it :—It relieves the crew from the manual labour 
difficulty of securing one which could be relied |of lowering doors or closing hatches, and gives 
on to work satisfactorily in case of emergency, | every man on board full control of any door which 
and at the same time fulfil all the require-| he has to use; all doors also, in case of emer- 
ments of every-day practice, such as allowing | gency, close themselves automatically the moment 
the ready and safe ge of men from one |afcer a man has passed through and released the 
part of a vessel to another while fulfilling their | controlling handle. They can, in addition, be 
ordinary duties. We know from sad experience | operated simultaneously from any desired part of 
that doors which have been looked upon as|the ship. When unlocked, they work freely in 
a safeguard have proved to be quite the reverse | guides, with } in. or more clearance in all direc- 
when called upon to perform that which was ex- | tions, and are tightened during the last very short 
pected of them. No system of watertight doors in | distance of their travel bymeans of wedges. Theyare 
the collision bulkheads of iron and steel ships is | made somewhat flexible, and conform to the action 


|cases of danger. The air is pumped into a receiver 
| by means of a compressor, which is driven by an 
‘electric motor or by steam power. When the 
pressure reaches 1000 lb. per square inch, the 
motor is switched off automatically, and is not 
switched on again till the pressure has fallen to 
750 lb. per square inch. The switch is worked by 
|a small piston operated by the pressure in the line- 
|piping, and the motor and the compressor are 
stationary, except when making up the pressure to 
1000 lb. per square inch ; the time taken in doing 
this is from 15 to 20 minutes. The air is warmed 
by means of a steam coil before it is ed into the 
pipes, and circulating water cools the cylinders of 
the compressor. The capacity of the receiver is 
sufficient for about three emergency closings. An 
| emergency closing usually occurs when one-third to 
| one-half of the doors are closed and locked. 


| The air from the receiver is reduced to any pres- 
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sure between 200 lb. and 300 Ib. per square inch—| off the current at any time when the motor reaches 
the emergency pressure—and then to any pressure; an overload beyond its safe limit of endurance. 
between 80 Ib. and 150 lb. for ordinary working by | It will, however, restore itself automatically to the 


means of what is called a ‘‘ two-pressure rig.” 


normal position as soon as the obstruction causing 


There are two reducing valves, and a by-pass | overload is removed. 


valve is placed in the pipe connecting them ;| 


this leads directly to the line piping. The by-pass 
valve is normally shut, and the air passes through 
one reducing valve; but in case‘of emergency the 
by-pass valve can be opened by admitting air from 
the line pipe to its diaphragm, in which case air at 
emergency pressure flows into the line piping. 
This admission to the by-pass valve of air at emer- 
gency pressure is done at the emergency station. 
Kither pneumatic or electric indicators may be 
used to show when each door is in its closed and 
locked position. A poppet valve, with handles on 
each side of the bulkhead, is placed at every door, 
by means of which the door can be operated from 
either side. Safe speed and uniformity of motion 
in the doors are secured by admitting the pressure 
to the poppet valves through a diaphragm having 
a hole less than ;, in. in diameter. The exhaust 
is wire-drawn in the same way. 

The cylinder which operates the door is a 
seamless-drawn brass tube, and is secured to the 
door and moves with it. The piston-rod is also a 
seamless-drawn brass tube with two internal }-in. 
pipes running through it ; one of these passing to 
the larger side of the piston, and the other to the 
smaller side. The outer end of the rod is held in a 
socket secured to the bulkhead. The pipe for 
closing the door goes to the large end, and the pipe 
for opening to the small end. 

Hydraulic hand-gear can be supplied for use 
when the line pressure is lost from any cause, or 
when vertical doors have to remain open for a long 
time. 

The time occupied in operating the doors unde1 
normal conditions of work is as follows :— 


Seconds. 
With air power: Time to unlock and 
fully open ave a ae a 8 to 12 
With air power: Time to fully close 
and lock ... oS ty soa 1 5 ,, 10 
By hand pump: Time to unlock and 
fully open ss ae ae 2 
By hand pump: Time to fully close 
and lock ... ey ae = 35 ,, 45 


Under emergency working the time occupied is as 
follows :— 

To fully close and lock all doors, from 25 to 50 
seconds, according to the adjustment and number 
of the doors. 

Time to unlock and fully open any vertical slid- 
ing-door with 4-ft. travel, 12 to 18 seconds ; and the 
time required to close and lock same, 12 to 20 
seconds. Horizontal doors take about half the time. 

Having described the ‘‘long-arm” pneumatic 
system, we come now to the Bowles-Sprague Hill 
electric power system of operating water-tight 
doors, a general arrangement of which is shown 
in Fig. 56. It consists of the following: apparatus 
for each door :—A motor with worm gear, a pinion 
and rack, a controller, a combined limit switch and 
automatic cut-out, the electric contact box for indi- 
cation, and a hand gear for use in case the electric 
current fails. For this system there is an emer- 
gency station, and an indicator case containing a 
lamp for each door. 

The motor is compound wound, bipolar, entirely 
enclosed in a water-tight case, and capable of carry- 
ing 1 brake horse-power for 5 minutes, 100 per 
cent. overload for 1 minute, and: 250 per cent. over- 
load for 15 seconds without sparking, excessive 
heating, or injury to any part. It is compound 
wound to prevent racing during the time the door 
is closing, and compounding is an advantage when 
a motor is required to develop a great torque for 
a short time, as may happen when the door has 
to be closed through coal-dust or other obstruction. 
The controller is placed at the door and is operated 
by a handle on either side of the bulkhead. 

There is a combined limit : witch and automatic 
cut-out, which embodies quick make and break 
switches and an adjustable spring coupling. It 
serves three purposes :— 

1. It cuts out the motor as soon as the door 
reaches its open or closed and locked position, thus 
acting as a limit switch. 

2. It prevents the motor from being started to 
close the door when the latter is already closed 
and locked, or to open it when it is already fully 
open, 

3. It acts as an adjustable circuit-breaker, cutting 





The automatic limit switch and cut-out operate 
as follow:—The worm-wheel which gears with 
the rack on the sliding door is connected to a 
pinion shaft by means of a spring coupling which 
enables the worm-wheel to make part of a revolu- 
tion after the door has stopped, either from meet- 
ing an obstruction or reaching its limit of travel. 
To the worm-wheel a cam is fastened, the cam-path 
being part of a sleeve feathered on the pinion shaft, 
but free to move in an axial direction, and there- 
fore not operating when the door is in motion ; 
when the door is stopped and the worm-wheel 
makes its independent part revolution, the cam 
moves the sleeve axially on the pinion shaft. This 
movement operates the limit switch with an adjust- 
able quick break action.’ Without this automatic 
cut-out the motor would be exposed to heavy loads, 
which might prove disastrous. A spring buffer is 
bolted to the bulkhead in proper position to stop 
the opening travel of the door at the proper mo- 











Fig. 56. ELecrricatty-OPperaTED WATER-TIGHT 
Door. 


ment without a sudden blow or shock to the gear. 
All parts are inclosed in water-tight casings, which 
are easily removed. 

The emergency station consists of a rotary switch 
mechanism closed in a water-tight case, with an 
operating handle outside. Under normal service 
working the emergency switch is open; but for 
emergency working the switch is closed and com- 
pletes the circuit through the controller box. At 
any time during emergency action, while a door 
is being closed, or after it has been closed, the 
action may be reversed and the door opened by 
using the controller as under normal conditions. 
The moment, however, that the controller handle 
is released, the emergency action again comes into 
play with the door and closes and locks it automati- 
cally. In this way any number of men may con- 
tinue to pass through a door, and it will continue 
to shut and lock automatically after the passage 
of each man, while the emergency switch remains 


closed. Hand gear is fitted to these electrically- | 
operated doors, so that they can be opened or | 


closed and locked by hand in case the electric 
power should not be available. 

Safety sliding water-tight doors, hand-operated, 
are also made for merchant ships, where a less 
expensive arrangement is desired than for battle- 
ships. These doors are of precisely the same 
design, standardisation, and workmanship as the 


| |sidered essentially agricultural. 


ones for war vessels, but they are of malleable 
iron instead of gun-metal. They are arranged so 
as to be quickly worked either from the side of the 
bulkhead or from the main deck. 

We have said that the Hotchkiss Company has 
commenced the manufacture of automobiles; in 
this new departure the object in view is to produce 
highly efficient and durable machines rather than 
those of a Jower price and transient type. These 
motor cars will shortly be put on the market, when 
we propose to illustrate and describe them, 

A few words may be added in conclusion about 
the company’s works at St. Denis, near Paris. 
These works have been considerably extended 
during the last few years, and to a large extent 
have been modernised in their equipment. 

The steam plant consists of two horizontal con- 
densing Corliss engines, built by Garnier, of Paris, 
each of about 120 indicated horse-power ; they are 
so arranged that the driving belt of either engine 
may be belted to the shaft transmitting power to 
the works, or the flywheel of either engine may 
be belted to the shaft transmitting power to the 
dynamos. By this arrangement the two engines 
are interchangeable, and, whether driving the fac- 
tory or the electric plant, they always run at the 
same speed. This arrangement permits repairs to 
be carried out on either engine without involving a 
stoppage of the works. 

The electric plant consists of six dynamos, of 
which five are required for lighting purposes under 
normal conditions, one being held in reserve. 

Fig. 55, page 437, shows a store-room that has 
heen lately erected by the company for housing their 
large stock of quick-firing guns, carriages, ammu- 
nition, &c. Here will be found guns of all the 
principal types that have been described in the 
foregoing articles, which the company have on hand 
ready for immediate delivery. In all ordnance 
businesses it is necessary to have a large stock of 
material ready. The outbreak of a war usually 
comes very suddenly, and delay in the manufacture 
of what is required can rarely be afforded. 











LITERATURE. 


| Atlas of Designs Concerning Blast-Furnace Practice. By 
Micuart Paviorr. Ekaterinoslav, 1902. London : 
E. and F. N. Spon. 127 lithographed plates, 14 in. by 

| 104in. [Price 20s. ] 

| Tue author of this atlas is a mining engineer of the 





| | High School of Mines at Ekaterinoslav, a town now 


‘of 150,000 inhabitants, situated on the Lower 
| Dnieper, in a district which ten years ago was con- 
Founded by 
Potemkin, and named Catherine’s Glory, in honour 
of Catherine II.’s visit to the Crimea, the city of 
Ekaterinoslav remained an unimportant provincial 
centre until the mineral and metallurgical indus- 
tries of the district were developed ; the popula- 
tion has trebled within the last fifteen years. The 
splendid display of metallurgy and mining which 
Russia made at the Paris Exhibition of 1900 came 
as a surprise to many visitors. In this atlas we 
recognise that though Russian industry. may not 
yet have generally acquired any high importance, it 
is well nursed in several centres, and in charge of 
capable men who carefully follow up the advances of 
applied science. At the present moment the Rus- 
sian Empire may count twice as many inhabitants as 
the United States, increasing at a hardly less rapid 
rate, and the mineral resources of the country are 
only beginning to be developed, though Russian 
platinum and petroleum have long occupied a com- 
manding position. 

The author observes a certain order in his atlas 
of plates, keeping similar parts together. On the 





| first plate we see a Blake breaker for roasting-kilns, 
‘and there follow various roasting-kilns, charcoal 


and coke roasting-furnaces, and then types of 
blast-furnaces, diagrams exemplifying dimensions, 
volumes, and daily capacity of modern blast- 
furnaces. We pass to brick linings, - mantel 
beams, boshes and hearth jackets, tuyeres, fur- 
|nace tops, charging apparatus, hoist-towers, blast- 
furnaces for various fuels, gas washers, blowing 
engines, hot and cold blast stoves, casting-ladles, 
|mixers, stock yards and bins, and general plans. 
| The author might, perhaps, have started the other 
| way, but it does not matter. All the diagrams 
|concern actual plants. The origin is not. in all 
| cases clearly indicated, at least not to those who 

The four pages of explana- 


do not read Russian. 
tory notes with which the atlas opens are in Rus- 
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sian ; the translations of these notes into English and 
French, which accompany our volume, repeat, on 
the whole, all these particulars. On the plates 
themselves we have only the names of firms and 
designers, and, further, scales and dimensions, as a 
rule, both in British and metric measures. There 
is no text, and we have noticed very few instances 
in which the author expresses an opinion on the 
structures and machines he depicts ; he praises the 
blowing engines of the Elsissische Maschinenbau- 
Gesellschaft, of Miilhausen, and of the Allis Com- 
pany, of Milwaukee, the former as one of the best 
in Europe, the latter as one of the most powerful. 

These latter engines were built for the Sulin blast- 
furnaces in South Russia. Many of the illustra- 
tions, of course, are taken from Russian plants. But 
the volume does not by any means lose in value by 
showing blast-furnaces and their parts as built in 
Austria-Hungary, Germany, Sweden and Norway, 
France, the United Kingdom, and the United 
States. Some notes on the materials might have 
been added. But we have the names of the origi- 


nators of particular devices, for instance, in the | 


many plates explaining the cooling of boshes 
and hearths, and we believe that Mr. Pavloff’s 
volume will be found useful by practical men, not 
only in industrially young Russia. Mr. Pavloff is 
himself responsible for several of the designs and 
reconstructions shown. 

A Manual of Elementary Seamanship. By D. WIitson- 
BARKER, Master Mariner, F.R.SE., F.R.G.S., 
Younger Brother of the Trinity House. Third edition, 
revised, and considerably enlarged. London: Charles 
Griffin and Co., Limited. [Price 6s. ] 

In spite of the fact that the steamship has to a 

very large extent displaced the sailing vessel in 
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the mercantile marine service, there will be few 
persons among those qualified to judge who will 
not recommend to any one adopting a sea life the 
acquirement of a thorough knowledge of the art of 
seamanship in all its branches, and to all such 
persons we cordially recommend a close study of 
this small volume. There is much that the ap- 
prentice or young officer can only learn by ex- 
perience aboard ship, but the value of a book like 
this lies in the fact that it enables one who has 
studied it to profit more fully by that experience. 
It lays before him the construction of ships, the 
arrangement of ropes and tackle, with the proper 
methods of knotting, splicing, and fitting; it ex- 
plains the different riggings, and gives instructions 
on sails and sailmaking; and it discusses the 
numerous mechanisms and details of practice on 
board ship which the sailor should know and under- 
stand. The author also gives much useful general 
advice for those adopting a sea life as to the pro- 
cedure to be adopted and the knowledge that is 
required of them. The chapter on ‘‘ Fore-and-Aft 
Sailing,” in which the author has been assisted 
by Mr. A. W. Lambert, deserves to be read by 
amateur yachtsmen, who will find it a useful guide; 
| while the instructions it contains on the proper 
/conduct when accidents occur, and especially on 
ithe restoration of apparently drowned persons, 
|should be carefully studied even by those who do 
not profess to be sailors. The illustrations in the 
|text are very good, and the plates of ‘flags and 
signals are a valuable feature of the work. At the 
end of the volume there is a glossary of sea terms 
| and phrases, and the author also gives sets of ques- 
ltions to test the knowledge of students. Mr. 
| Wilson-Barker’s book has now reached a third 








edition, so that it is abundantly clear that the 
public has found it useful, and we believe that 
this new edition will make it even more popular 
than in the past. 
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GRINDING MACHINES AND 
PROCESSES.—No. XVIII.* 


By JoserH Horner. 


Tue difficulties of grinding correctly are vastly 
increased when the surface is a segment of a sphere 
instead of acylinder. A radial arm, such as those 
| which are used for link-grinders, is no longer suit- 
lable. The older method of grinding, or rather 
lapping, hollow spheres was to have a lead lap, 
with a convexity slightly greater than that of the 
sphere to be ground, and to charge it with emery 
powder, changing the position of its axis constantly 
to prevent the formation of grooves. For lapping 
cups in cyclework, machines are made with two 
headstocks on a lathe type of bed. These are fitted 
with hardened spindles, having conical sockets to 
receive laps of any forms used in the shop. The 
laps are of lead, copper, or wood, charged with 
emery powder and oil. The spindles run in oppo- 
site directions, and the hub or other piece of work 
is held in the hand, without assistance from me- 
chanical devices. End pressure is imparted by a 
treadle pulling on a chain that passes round pulleys 
to the bottom of the rear of the headstock. Trays 
are fitted all round the bed and also immediately 
beneath the work. The pump is actuated by a 
belt-pulley on the spindle of the right-hand head- 
stock. As the areas treated are small, and the 
work is only that of lapping surfaces that have been 
turned truly to shape and hardened, these methods 
are commonly retained. But at the same time this 
system cannot be called precision grinding, and 
shapes cannot be originated truly by this method 
to an exact definite profile. 

Precision machines have only partially supplanted 
these methods. The most successful one 1s made 
by the Pratt and Whitney Company, of Hartford, 
Conn., the wheel-head of which is a most ingenious 
piece of mechanism. This machine is built in 
several types or combinations, two of which, for 
inside and outside work respectively, are shown in 
the views, Figs. 264 and 265, annexed. But these 
reveal the outlines only of the wheel-head, the 
details of the construction of which must be studied 
in the various drawings to follow. 

The machine requires three separate belts to 
operate it—one for the work spindle, one for the 
rotation of the emery-wheel, the third for impart- 
ing the curvilinear movement to the wheel. ese 
are seen in the photographs. Machines of this 

* The dates at which the previous articles appeared are 
as follow, No. I. to No. xib. being in our last volume :— 
No. L., July 4; No. II., July 25; No. III., August 8 ; 
No. IV., August 22; No. V., September 5 ; No, VI., Sept- 
ember 19; No. VIL., October 10; No. VIIL., October 24 ; 
No. IX., November 7 ; No. X., November 21; No. XI., 
December 12 ; No. XII., December 26, 1902 ; No. see 


January 16; No. XIV., January 30; No. ig 
No. XVII, 


February 20; No. XVI., March 6; and 





March 20, 1903. 
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CONSTRUCTED BY THE PRATT AND WHITNEY COMPANY, ENGINEERS, HARTFORD, CONN., U.S.A. 
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class are also made with two grinding heads, so 
that both ends of a hub can be finished simul- 
taneouslys 

As the wheel head is the central object of inte- 
rest in the design, we select that for notice before 
the headstock. It is represented in the plans, 
elevations, sections, and perspective views in Figs. 
266 to 273. Fig. 266 is a front view. of the rest, 
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In these views, the spindle A has its 
bearings on a circular capping B. The 
mechanism of the rest is contained 
between this and the carriage C, 
which is secured to the bed by a 
tongue, and held down with clamps 
a, a, fastened with tee-headed washers 
and tommy nuts. These, with the 
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knurled knobs for operating the screws 
of the slides, can be seen in the views, 
Figs. 264 and 265. 
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with the spindle in section. Fig. 267 is a plan of 
the top of the rest, with the relations of its in- 
ternal mechanism indicated by dotted lines. Fig. 
268 is an end view taken at the right-hand end of 
the previous figure. In Fig. 269 the slide details 


are shown in section, the spindle being omitted. 
The lower slides are operated by hand, the upper 
ones are self-acting. 


“4 traversed lengthwise. 
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Of the intermediate parts, D and E 
are ordinary plain slides, having move- 
ments at right angles with each other, 
as in a compound rest. By turning 
oe: the milled head b, the slide D is moved 
4 crosswise ; by turning e, the slide E is 
The lever d 

provides a quick withdrawal, which is 

desirable both when inserting work 

and when testing it with a gauge. 

The special mechanism of the head 
occurs in the four plates E, F, G, and B, compris- 
ing worm gear, slides, cam-plates, and pins. It 
| is necessary to separate these to show their con- 
| struction clearly (see Figs. 270 to 273). 

The piece E (compare with the section, Fig. 269) 
has bearings for a worm and wheel. The worm f 
is driven by the pulley H, its belt being the ex- 
treme right-hand one in Figs. 264 and 265, and the 
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mechanism which must not be passed without! sufficient for the special purpose for which the 


notice. 
adopted. When the slide E is pulled back by its 
hand lever d by a rapid movement, the springs s, s, 
Figs. 266 and 269, come into action, to push the 
slide and wheel back again to its work. The 
springs are compressed by the pins t, which move 
with the slide, and bear against the springs. When 
the pressure is removed from the handle, the 
springs feed forward at once, the handle being 
released slowly to prevent shock. 

The object of the pawl u, Fig. 266, is to hold the 
slide in its retracted position when setting or mea- 
suring work. The milled head e actuates a screw », 
for fine adjustment. The end of the latter presses 
against the slide D, and the screw acts in opposi- 
tion to the spring, which therefore comes into play 
in one direction of rotation of the screw. That is, 
to draw the slide E back against the compressing 
spring, the screw is turned in one direction, but 
the slide is forced forward by the spring alone, the 
screw abutting only against the edge of the bottom 
slide D instead of working in a nut. 

This machine is remarkable also by reason of the 
high speed of the spindle, which makes about 
30,000 revolutions per minute, and this without 
undue heating after several hours’ running. The 
section is seen in Fig. 266. The spindle runs in 
ball races, and the balls are separated by retaining 
rings of vulcanised fibre. Take-up for wear is pro- 
vided at the back end with lock-nuts. The driving 
pulley is at the centre, so that there is no strain on 
the spindle, as there is when using a pulley at the 
end. 

Another combination of this machine is used for 
external grinding, having its application in pro- 
ducing the radii of maia axles and pedal pins, &c. 
This is the design shown in the view, Fig. 265, 
page 439, The mechanism of the head is the same 
as that in Figs. 266 to 273. 

The headstocks in Figs. 264 and 265 differ in 
design. That in the first illustration has a lever, 
seen at the back end, which extends under the hed, 
and is connected by a wire cord toa treadle hinged 
to the floor. The drawback chuck for holding the 
work is actuated by the workman’s foot on the 
treadle, and the latter also acts as a brake for stop- 
ping the spindle. The chuck closes on the work 
when the foot is removed from the treadle. The 
headstock of the machine in the view, Fig. 265, 
used for grinding axles (see Fig. 280, page 440) and 
pedal pins, is differently constructed (see Figs. 281 
to 283). It combines the function of headstock and 
loose poppet in one, since the movable centre is 
carried in the sliding-bar A, which is slid along 
through a hole in the headstock body B, and 
clamped where required. The clamping arrange- 
ment includes a cod-piece or gripping - piece, 
tightened or loosened by a conical pin entering 
into a conical hole a, Fig. 283, the axes of the two 
being slightly eccentric. 

The mandrel C is adjusted finely by a pinion, 
and a rack cut on the mandrel. The pinion is 
moved by the handle b. The handle is on an ex- 
tension of the pinion body, and to prevent the 
latter from being pulled out a screw c¢ is tapped 
into the end to formashoulder. The spring behind 
the mandrel isa device fitted to high-class grinders 
to permit the mandrel to accommodate its endwise 
position slightly as changes in temperature due to 
grinding effect minute alterations in the length of 
the piece being ground. The tension of the spring 
is adjustable by the grub-screw d at the rear. Any 
wear on the diameter of the spindle is taken up by 
the split in the body, and the screw, in lathe 
poppet fashion. The driving pulley, it will be 
noted, drives the work with two pins, while the 
point centre remains stationary, constituting dead 
centres, by which the greatest possible accuracy of 
running is secured. The felt pads for lubrication 
and prevention of ingress of dust will be noted. 

Another combination is an outside grinding ma- 
chine for doing straight aad) tapered cylindrical 
work, but no curves. The headstock is of the type 
shown in Fig. 281, but the wheel head is of an en- 
tirely different design (Figs. 284 to 286, page 441). 
In this the base A slides on the bed, and is clamped 
to it by means of clamps that clip the edges a a. 
The cross-slide B is operat2d by the milled head C 
and its screw, and is clampei at any radius by 
the lever F and its lock-nut. The lugs on B form 


the spindle bearings; D is the spindle, hardened 
and running in long hardened bearings, and having 
a capacity for endlong reciprocating traverse equal 
to the distance b, Fig. 284, an amount of traverse 


One of these is the system of springs! machine is designed. To prevent the spindle from 


being exposed when thrust out, it is covered at its 
vulnerable points by bushes or tubes E, E, E, 
situated just behind the wheel, and on each side of 
the belt pulley. An interesting point is the ball-bear- 
ing fitting to connect the spindle and the handle knob 
by which the spindle is moved to and fro. Two 
rings of balls are used, kept in place by a grub- 
screw. In this way there is practically no friction 
when the spindle is running, and the knob may 
be held very delicately, avoiding possible risk of 
vibration or jerking of the wheel, which would be 
fatal to good results. The wheel in this machine 
is 8 in. in diameter. 








AMERICAN COMPETITION WITH 
BRITAIN, FROM A CANADIAN 
POINT OF VIEW. 


(From A CANADIAN CORRESPONDENT.) 


In 1881 Canada imported from Great Britain 
for home consumption goods valued at 43,583,808 
dols. (approxjmately 8,717,0001.) This was 47.58 
per cent. of her total imports. In 1901 the imports 
were worth 43,018,164 dols., which was 23.74 per 
cent. of the total. The value of goods imported 
from the United States in 1881 was 36,704,112 
dols., or 40.07 per cent. of the total, and in 1901 
it was 110,485,008 dols., or 60.96 per cent. of the 
total. The actual value of goods imported from 
Britain in 1901 was slightly less than in 1881 ; the 
actual value of goods imported from the United 
States in 1901 was slightly over three times as 
much as in 1881. 

During the last decade the change in favour of 
the United States and to the disadvantage of 
Britain has been greater than in the preceding ten 
years ; in 1891 Britain provided 37.19 per cent. and 
the United States 47.36 per cent. of Canada’s im- 
ports. 

Both in the United States and in Great Britain 
the competition between the two countries is com- 
mented upon and discussed, the two points of 
view being naturally somewhat antagonistic. The 
Americans are to a certain extent elated as they 
reach and ultimately surpass the British in one 
industry after another, and they reach out to 
further conquests. In Britain there are cries of 
decadence on the one hand, and on the other 
assertions that Britain need fear no competition. 

The Canadian point of view is different from 
either the British or the American. We are less 
conservative than the former, possibly less in- 
fluenced by preconceived ideas ; the conditions of 
life in a new country give an adaptability not en- 
couraged by residence in an older land. On the 
other hand, we are less energetic than the Ame- 
ricans ; we are not so restless; we are more 
content to live simply; we are not so nervous, 
and we do not make money so fast, perhaps be- 
cause we are not willing to work so hard. We 
have grown slowly as compared with the United 
States, but we are stimulated by the progress of 
the country to the south of us, and we hope before 
long to largely export some goods that we now 
largely import. Our sentiments are British modi- 
fied by American influence. 

Weare considerable customers of both Britain 
and the United States, and the point of view of 
the buyer is different from that of the seller. Hence 
a Canadian opinion upon the question of com- 
petition between Britain and the United States 
~_o of value. 

e may, I think, start out with the assumption 
that Canadians would rather buy from England than 
from the United States. A number of years ago 
there was considerable feeling in Canada in favour 
of annexation with the States, but one hears 
nothing of it now. Canadians feel that they have 
a stake in the Empire such as they never had 
before. If, then, we import from the United States 
instead of from Britain, it is because the British 
ee have not been brought to our notice, or 

use we consider them inferior in quality or 
| style, or because they are too high priced. 

Probably there are as many people in Canada 
who will buy English goods because they are Eng- 
lish, instea of Gaping American goods, as there 
are people in England who will buy Canadian goods 
because they are Canadian instead of American. 
But most buyers do not ask where things come 
\from, but how good and how cheap, unless the 
|origin is a guarantee of some desirable quality. 








During several years that I lived in Britain, I saw 
in the retail shops apples sold as American, no dis- 
tinction being made between those from the United 
States and from Canada. Our apples, however, be- 
came better known, and their excellent quality was 
recognised, and on later visits I noticed the label 
** Canadian,” and now I understand that certain 
sections of the Dominion have gained a reputa- 
tion for special excellence, and the fruit is labelled 
accordingly. We consider our apples and our 
cheeses better than American apples and cheeses, 
and if we do not convince the British buyer that 
such is the case, it is our own fault ; but unless we 
can so convince him, we cannot expect him to insist 
upon getting our product. The same principle 
holds with regard to what we buy. 

Some things, of course, Britain cannot expect to 
supply to us. Apart from anthracite coal, of which 
we imported 7,871,406 dollars’ worth, we imported 
4,885,726 dollars’ worth of bituminous coal from the 
United States, and only 69,983 dollars’ worth from 
Britain. The imports of coal are mainly into 
Ontario and Quebec, provinces which have no coal, 
but are near the Pennsylvania fields; and if bitumi- 
nous coal cannot be brought from Nova Scotia to 
compete with coal from there, Britain naturally has 
little chance. The importing of coal from Britain 
owing to the late strike is abnormal, and does not 
affect the general question. Again, most foodstuffs 
and agricultural implements, if imported at all, 
would naturally come from the United States. 
But in manufactured goods the United States should 
not displace Britain so far as she does, especially 
since the duty on goods imported from Britain is 
only two thirds as much as on the same articles 
imported from the United States. Baking- 
powder is an article of no very great commer- 
cial importance, but it will serve to illustrate 
how Britain is left behind. In 1900 the value of 
baking-powder imported from Great Britain was 
1002 dols., while the value of that imported from 
the United States was 103,999 dols., and in 1901 
the values were 185 dols. and 101,416 dols. respec- 
tively, the importation from Britain, originally 
trifling, being almost annihilated. Probably this 
difference is due to lack of advertisement, and of 
canvassing by travellers ; possibly baking-powder 
is only one article of many sold by representatives 
of American grocers in our country, and can be 
pushed here without any extra expense; while 
possibly for British firms the quantity of baking- 
powder that could be sold would not pay for the 
selling of it. But we buy considerable soap and 
spice and starch in England, as well as sauces, and 
jams, and jellies, and probably a general agent for 
all the lines of groceries that we could profitably 
get from Britain would be able to extend the sale 
in them all. 

In brass, and manufactures of brass, the value 
of total imports in 1901 was less than in 1891. I 
have not under my hand the price of brass in these 
two years, but probably its cost was less in 1901 
than in.1891 ; and though the value of the import 
last year was less than in 1891, the quantity may 
have been no less. Be that as it may, it is notice- 
able that the decrease in value is only in the im- 
port from England, that from the United States has 
increased. In 1891 the value imported from 
Britain was 107,272 dols., and from the United 
States 360,232 dols., while for 1901 the figures 
were 47,231 dols. and 389,215 dols. respectively. 
A good deal of the brass used is in machine trim- 
mings, and probably the greater importation of 
machinery from the United States may account for 
the increase in brass from that source. The brass 
for household trimmings, curtain-poles, bedsteads, 
&c., is probably imported from the United States 
mainly because the English goods are heavier and 
more substantial, and, though to that extent better, 
cost too much. 

We apparently get our buttons more cheaply now 
than we did ten years ago, or it may be that the 
fashions in dress did not require so many buttons 
in 1900 and 1901 as in 1890 and 1891, but in 
any case the United States has lost little, while 
Britain has fallen far behind. The years 1890 and 
1891 were peculiar: in the former Britain supplied 
106,982 dols., and the United States 90,32) dols., 
while in the latter Britain’s supply fell to 80,023 dols. 
and that of the United States rose to 105,297 dols. 
In 1900 we received from Britain 33,012 dollars’ 
worth, and in 1901 30,352 dollars’ worth, and 
from the United States 86,548 dollars’ worth, and 
85,181 dollars’ worth. 

In the decade our import from Great Britain of 
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manufactures of gold and silver have appreciably 
declined ; while our imports from the United States 
has nearly doubled. A dealer in silver plate told 
me that we now manufacture a considerable quan- 
tity of the lower grades ourselves ; but that the 
market for the best goods is too limited to make it 
advisable for us to manufacture the higher grades. 
These we import mainly from the United States 
because our tastes in style are more nearly akin to 
the American than to the English. We read 
American magazines, we see American advertise- 
ments, and we receive American catalogues. 
American catalogues are got up better than the 
English, the paper is better, the printing is better, 
and the illustrations are better. In the old standard 
staple articles, such as entrée dishes, English plate 
surpasses American, but the English do not vary 
their styles in fancy articles, and a catalogue of to- 
day is largely a reprint of a catalogue of ten years 
ago. The English dealer may say that English styles 
are the best, that the American styles are too ornate 
and possibly tawdry ; but while American maga- 
zines are allowed to educate Canadian taste, English 
dealers will fall behind unless they accommodate 
themselves to our prejudices. It may be unfor- 
tunate that we read so many American magazines 
as compared with English magazines, and American 
newspapers instead of English newspapers; but 
while American magazines and newspapers are sup- 
plied to us more cheaply than English ones, they 
will probably hold their present position. The 
postage between Britain and Canada increases the 
cost of English papers very much—in many cases 
doubling it—while the postage on American papers 
sent from the publishers is trifling. In the United 
States, as in Britain, many cheap magazines have 
started within a few years ; and owing, perhaps, to 
the postage, we get these largely. It is worth 
noting that whereas the value of newspapers, 
magazines &c., from Britain has increased from 
17,431 dols. in 1891 to 36,775 dols. in 1901, the 
value of those imported from the United States has 
increased from 37,599 dols. to 113,444 dols. in the 
same period. 

The phenomenal growth of the iron and steel 
industry in the United States accounts for our 
importing so largely from that country. In 1890 
our imports from Great Britain were slightly more 
than from the United States ; in 1891 the position 
was reversed, and now our American imports are 
worth several times as much as our British imports. 
The United States has such tremendous natural 
advantages to aid her iron industry that she ought 
to beable to hold our market against Great Britain. 
The outlook is not that Britain should recover her 
lost position, but that Canada should herself be- 
come a large pean and at least provide enough 
iron and steel for her own wants, so that if we still 
continue to import in some sections of our country, 
we should export to an equal or even greater extent 
from other sections. It is contended that at Sault 
Ste. Marie, in Ontario, and at Sydney, in Nova 
Scotia, especially, iron and steel can be produced 
more cheaply than at Pittsburg, in Pennsylvania, 
and that we need only develop our resources in 
order to compete with the United States, not 
merely in our own country, but in foreign countries 
as well, 

Tn iron and steel the United States would natu- 
rally continue to keep ahead of Great Britain in 
supplying our markets, but it is not so evident why 
in the department of paints and colours Britain 
should have declined from 298,908 dols. in 1891 to 
224,202 dols. in 1901, while the United States has 
increased from 117,050 dols. in the former year to 
387,112 dols. in the latter year, unless it be true that 
American processes have improved much more than 
English processes. A criticism of a recent English 
book upon the processes of paint manufacture 
appeared in an American paper, and was to the 
effect that the book may be assumed to give the 
latest methods and machinery in English works, but 
that these are considered old-fashioned in America. 

In silks; woollens, and cottons Britain is still 
supreme. The cottons imported from the United 
States are chiefly novelties. We prefer English 
cottons with American designs. Hence new designs 
are bought the first year from America ; the next 
year these designs may be obtained from Britain ; 
and if the fashion has not died out by that time, 
the goods are imported from across the sea. 
believe that in the textile industries England has 
applied machinery more than in any other industry, 
and that she has kept in the van largely by the 
fact that old machinery is discarded so soon as 








newer and more effective machinery is invented. In 
other classes of manufacture the English are in- 
clined to keep old machinery till it is worn out ; 
the Americans, on the other hand, throw aside the 
old so soon as anything better is invented. 

A local draper, while discussing the general ques- 
tion with me, pointed out how English firms loge 
custom. Their accounts are made out in writing, 
and often in writing almost illegible, while the 
accounts of American firms are typewritten. His 
comparison between English and American cata- 
logues corroborated the statement made by the 
dealer in silver ware, and he said that no dealer 
buys from an English catalogue. Trade papers, 
too, are not well got-up in England. Two leading 
drapers’ journals—one English, the other American 
—were compared ; the price of both is the same, 
but the American is much the better paper. 
English firms are not ready to adapt themselves to 
the requirements of their customers. The draper 
just mentioned wished to buy a particular class of 
velveteen, but wished it put up in a different style 
of box from that ordinarily used by the English 
firm from which he desired to purchase. The box 
asked for was no more expensive than the usual 
one—all that was wanted was that the colour should 
be suitable for writing on—but the agent declined 
the order rather than supply the special box. 

This lack of readiness to accommodate the pur- 
chaser seems to be common. I was told by a man 
who resided for some time in Mexico that the 
women there dress in such conspicuous colours that 
in small places drapers find it difficult to sell more 
than one dress of the same pattern, since the ladies 
do not wish to be alike. The merchants therefore 
wish to buy just enough material of a particular 
pattern to make one dress, but they are unable to 
do so from English firms who sell only pieces of 
40 yards or more. Hence American goods are 
largely imported instead of English. 

The slowness of the English to comply with their 
customer’s suggestions was illustrated by the ex- 
perience of a lumberman of whom I heard not long 
since. Lumbering is one of our most prominent 
industries, and it may be presumed that when a 
prominent Canadian lumberman decides that he 
wants an implement of a particular form he knows 
what he is about. One of our lumbermen had de- 
signed a particular improvement in the ‘‘ cant- 
hook”—an instrument for rolling logs. He applied 
to an English firm in the business, described very 
carefully what he wanted to the head of the firm, 
who listened to him till he got through, and then 
calmly said: ‘‘I have been making canthooks all 
my life, and no Canadian can teach me.” And that 
ended the matter. 

In the statistical year-book of Canada for 1891, 
hats, caps, and bonnets are grouped together, and 
the value of the import for that year is put down 
as 826,575 dols. from Great Britain and 489,056 dols. 
from the United States. In the year-book for 1901 
the group is sub-divided, but the total from Britain 
amounts to 893,501 dols., and from the United 
States to 738,708 dols. One of the sub-divisions in 
the year-book for 1901 is ‘‘ beaver, silk, or felt,” 
andin that group Britain supplied 603,085 dollars’ 
worth in 1900, .and 595,249 dollars’ worth in 1901. 
This was a slight decrease. The figures for the 
United States were 416,554 dols. in 1900, and 
475,718 dols. in 1901, an increase of about 15 per 
cent. in one year. A gentlemen’s furnisher and 
hatter told me a few days ago that when the more 
fashionable young men in the town come into his 
shop he always shows them American hats, not 
English. Why? - Because of the style. The 
English felt is better, and the hats are 20 per cent. 
cheaper, but the style is old-fashioned. The 
writer of this article is sufficiently conservative to 
prefer the English style, but the American hats are 
much more conspicuous than the English in our 
streets ; and while it is well for us to have some of 
the old style for those who like it, London 
hatters should supply the wants of the novelty- 
seekers, and if they do not, they will lose their 
trade in Canada more and more. An American 
traveller picked up an English hat in the shop of 
which I have been speaking. He rubbed his hand 
over the felt and said ‘‘If the English would make 
that hat in the American styles, the firm I represent 
would not be able to stay in the business a day.” 

Americans are quick to see the value of a man 
and to promote him accordingly. They are thus 
able to utilise the energy and enthusiasm of a 
young man of ability, whereas the English expect 
a man’s business capacity to depend largely upon 








his length of service, and do not give sufficient en- 
couragement to an able and energetic man to do 
his best. If a young man in the States makes 
money for his firm, his salary will probably be 
raised, and he will be placed in a position where 
he can make more money for his employers. In 
England little encouragement is given to an em- 
ployé to do more than his routine work, and ability 
is not only not rewarded, but not even discovered. 
In illustration of this condition of affairs, the ex- 
perience of an Englishman travelling as agent for 
an American firm may be quoted. e had learned 
his business thoroughly in America, but wished to 
return to England and to work for an English 
firm. But in England he found that responsible 
positions were not open to men of his age ; a longer 
service in the business was expected and required. 
He found that he could not hope for rapid pro- 
motion in England, and he returned to America. 
And now he comes into Canada selling American 
hats and diminishing English trade, whereas he 
would much prefer to sell English hats and give a 
live and energetic English firm the benefit of his 
experience in this couutry. 

nglish conservatism and inertness has its good 
side. It is connected with the solidity and stead- 
fastness of purpose that bring the nation through 
trying times and adverse circumstances. But in 
some cases it approaches very nearly to stupidity. 
The son of an English hatter came to America. 
He learned the business thoroughly, and finally 
had a factory of hisown. He went home to visit, 
and while there, naturally, went through his father’s 
works. He found old machinery and inefficient 
processes. So much was he impressed, and so 
anxious was he that his father should gain by his 
experience, that he offered to put in new machinery 
at his own expense, and pointed out to his father 
the advantage it would be. Instead of being 
grateful to his son, the old man replied that he 
had been in the business all his life, and his father 
before him, and that he considered it presumption 
on the part of his son to attempt to teach him. 
And the new machinery was not put in. 

English agents that come over here soon realise 
the disadvantages of the English slowness to adopt 
new ideas, and they urge upon their employers to 
make the requisite changes, but often in vain. A 
traveller for an English hat factory gained a large 
experience in America. He saw the disadvantage 
his firm laboured under in trying to sell their goods 
in the United States. He saw how much the 
English suffered by not accommodating themselves 
to new styles or by encouraging the introduction 
of new fashions. When he returned home he 
talked the matter over with the head of his firm. 
He pointed out how the Americans gained trade 
by making new and attractive styles of hats, how 
an effort was made frequently to vary the curves 
or lines or shape of hats so as to draw attention 
and so increase a sale, and he urged that similar 
tactics be adopted by his firm. His vy ed 
replied : ‘‘ Our firm made hats before the United 
States came into existence.” ‘‘ Yes,” was the 
answer, ‘‘and you make them still in the style that 
Christopher Columbus wore when he discovered 
America.” 

I have dwelt so long on this particular branch of 
business because it is one in which Britain still has 
the lead, and in which she should far outstrip her 
American rival, and is of considerable importance. 

Though American manufacturers are ready to 
change their styles and designs of goods when they 
will gain by it, they are, on the other hand, shrewd 
enough to adhere to standard patterns in cases 
where variation is disadvantageous. Locomotives, 
bridges, and such like are made to standards. 
The result is that if any parts are broken they can 
be easily replaced. But in these very things the 
English show their conservatism by their very 
variations. When locomotives were few in number 
it may not have paid to make to fixed standards ; it 
may have been an advantage to try all different 
sizes and arrangements of parts ; but nowthe demand 
is large enough, and our knowledge of good designs 
is complete enough, to make standardisation profit- 
able. But English locomotive-builders adhere to the 
old plan of building to specification. One English 
locomotive is made to certain specifications, another 
locomotive for the same purpose is made to other 
specifications ; there are no parts kept on hand to 
replace portions of either locomotive ; they must 
be made as required, and thus there is delay and 
consequent expense. American locomotives are 
supplied to foreign countries both more cheaply 
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TWO-SEATED MOTOR CAR. 


_ CONSTRUCTED BY THE SWIFT MOTOR CAR COMPANY, LIMITED, COVENTRY. 
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Fig. 1. 











and more quickly than English locomotives, and, | 
even if they are not so highly finished, the advan- | 
tage is, on the whole, with the United States. 

A bridge can be put up by an American firm in 
almost as few weeks as an English firm would 
require months, for the parts of the bridge are 
ready to hand or can be easily made to a pattern 
already used. But though the American bridge- 
builder builds all his bridges of a certain kind to a_ 
certain standard, the American manufacturer of 
small wares, when there are no parts, to replace is | 
prepared to change his styles with changing fashions ; 
and though the shrewd American does insist on 
building a locomotive in a certain fixed way unless | 
paid a high price to change it, he makes or is 
willing to fall in with the vagaries of fashion in | 
small articles which appeal to the various tastes of | 
numerous buyers. 

The contrast. between English and- American | 
methods is one of the important causes for the gain 
of the United States at the expense of Britain. | 
Hundreds of pounds are wasted in the making of | 
an English locomotive, because it is not made) 
according to a standard pattern, but there is no| 
variation in the style of a six-shilling hat—no} 
adaptation to fads or fancies of the millions of | 
purchasers. 
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MOTOR CARS. | 
On the present and opposite pages we illustrate two | 


motor cars exhibited at the Automobile Show held re-| car. There is a chain-driven pump for circulatin 
cently at the Agricultural Hall, Islington. Figs. 1 and 2) the cooling water. Power is conveyed by a centra 
are illustrations of a motor car known as the “‘ Swift,” | shaft, with flexible joints in the usual way. There are 
and made by the Swift Motor Car Company, Limited, | two changes of speed, the gear being very compact, 
of Cheylesmore, Coventry. This type of car has|and consisting of two spurwheels combined with a 
been designed for those who wish for a vehicle of | balance gear, there being a large bevel-gear wheel for 
moderate speed at a reasonable price, and will low speed and a smaller one for high s , the speeds 
carry two passengers, with fair capacity for stow- | ranging from 6 to 18 miles an hour. The reverse gear 
age of luggage. In Fig. 1 we give a pers tive is also combined in the same mechanism ; it is always 
view in plan of the chdssis of this car. As will|in mesh, the motion being conveyed by spurwheels. 
be seen, it is driven by a vertical single-cylinder en-|In this way the usual gear-box is done away with. 
gine, which is of the type generally used with motor | These gears always run inoil. The frame is of tubular 
cars of this description. TI'wo kinds of engine are construction, and is sprung in a way that gives eusy 
fitted, according to the requirements of the pur- riding, elliptical springs being a The driving is 
chaser, the power being for 44 horse-power and 5} through a friction clutch, and band-brakes are fitted to 


horse-power. The water-cooler is of the ordinary the back wheels, with a tyre-brake to be used in case | W 


radiator type, and is fixed, as shown, in front of the | of emergency. For ignition, a dry battery is used, 





although storage batteries can be fitted if required. 
The life of the battery varies, but 3000 miles have 
been run without it being exhausted. An induction 
coil is fitted for intensifying current in the usual way. 
The length of the car is 5 ft. 3 in. between centres of 
wheels, or 7 ft. 5 in. over all. The extreme width is 
4 ft. 4 in., and the weight about 8 cwt. All the 
wheels are entirely free. Our illustration shows 
wooden wheels, but some of these cars have wire 
suspension wheels, with which ball-bearings are used. 
The car is simple in construction, and for two persons 
affords an admirable touring vehicle. 

Our other illustration, Fig. 3 on the opposite A 
shows the chdssis of the Beaufort motor car, exhibited 
by the Beaufort Motor Company, of 14, Baker-street, 
This is a somewhat more powerful car than that 
last described, and is made in various sizes, ranging 
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CHASSIS OF THE BEAUFORT MOTOR CAR. 


JSONSTRUCTED' BY THE BEAUFORT MOTOR COMPANY, ENGINEERS, 








from 6 horse-power to 18 horse-power. For the 
6 horse-power or 8 horse-power cars a single-cylinder 
engine is used, as shown in our illustration; for the 
12 horse-power and 18 horse-power a double-cylinder 
engine is fitted. The chdssis in our engraving is that 
of the 8 horse-power car. As will be seen, the frame 
is of channel steel; in fact, no wood is used in 
the framing of these cars at all, the makers hold- 
ing that what is known as the “‘flitch” frame, 
which consists of wood with a metal plate screwed 
on, is apt to become warped after a short time, 
thus throwing the machinery out of alignment. 
It is acknowledged that the use of channel steel 
increases the total weight of the car somewhat, but 
this is more than compensated for by the possi- 
bility of allowing additional engine power. Prens- 
mission of power Trot the engine to the driving wheel 
is through a solid steel shaft with flexible joints on to 
a ‘‘live” axle, the thrust of the shaft being taken on 
ball-bearings ; the whole of the change-speed gear 
also runs on ball-bearings. There are three forward 
speeds and one reverse speed, the range being from 
6 to 30 miles an hour, whilst the hill-climbing powers 
of the car are equal to any ascent on a carriage road. 
The engine runs at 900 revolutions a minute. The 
change-speed gear is by spur-wheels, the gear-box bein 

shown in our engraving in the usual position. Al 

gear-wheels are cut out of solid steel. The speed of 
the engine and car is regulated by.a hand-lever con- 
nected with a throttle-valve acting on the inlet pipe, 
and also by a lever which advances or retards the 
sparking in the combustion chamber. Lubrication is 
effected by a hand-pump. The engine has mechanically- 
driven inlet valves, and the cams dip into oil contained 
in dust-proof baths. 

The Bergmann magneto-electric machine is used for 
producing alternate currents of low tension. The 
magnetic field can be shifted by a lever situated on the 
steering pillar, so that no matter what the relative 
position of the armature and the engine piston, the 
spark always passes at the moment of maximum ten- 
sion. The complete apparatus consists of three parts, 
the magneto generator, the interrupting mechanism, 


Fie. 3. 


advance or retard the ignition spark the speed of the 
motor can be changed. The pump for circulating the 
cooling water’is also driven by gear. 

The air for forming the combustible mixture used in 
the engine is dried by exhaust gases before it is carbu- 
retted ; this is considered a great advantage. On the 
8 horse-power car drying the air will, it is stated, give 
7 miles further run to each gallon of petrol. Before 
this arrangement was adopted the distance run on a 
= of petrol was 28 miles; now 35 to 36 miles can 

accomplished on the same quantity of petrol. 

Ball-bearings are fitted throughout, theré not bein 
a plain bearing on the car. Half-inch balls are us 
on the driving-wheels. The brakes on the driving- 
wheels are compensated by connecting levers, so that 
the pressure is obtained on both at once. These brakes 
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12 horse-power and 18 horse-power engines have 
governors acting on the throttle-valve; but these 
governors can, if desired, be cut out. 

The 6 horse-power motor has tubular steel frames, and 
weighs 94 cwt. It has two forward s , giving a 
range of from 5 to 25 miles an hour. One of the latter cars 
was driven up the Round Tower of Copenhagen. This 
building was constructed for astronomical purposes, 
and has a 12-ft. spiral pathway up to the top, the 
height of the tower being 100 ft., and the gradient of 
the ascent 1 in 4. At the top, where there is a space 
only 14 ft. wide, the car was turned, and came down 
again on its brakes. 








Water ror Locomotives.—The cost of the water con- 





are lined with camel leather. There is also a foot- 
brake acting on the central shaft. 

Cooling. of the engine is effected by means of a 
water tank with a rotary pump driven directly | 
from the flywheel of the engine, the cooling) 
‘water being refrigerated in the usual way. The 
silencer consists of eccentric cylinders, the exhaust 
gases passing backwards and forwards until they 
escape. There is an ores ayeney by which the ex- 
haust valve is automatically made to ye early or 
late, as the ignition is advanced or retarded. The body 
of the car is of aluminium and wood. There is accom- 
modation for seating four persons, one beside the | 
driver and two in the tonneau behind. The 8 horse- | 
power car weighs 124 cwt. These cars are all made of 
standard parts by gauge or template, and are there- | 
fore interchangeable. 

The 18 horse-power car, which weighs 19? cwt., | 
has, as already stated, a two-cylinder engine, which | 
runs at about 800 revolutions a minute, the speed | 
of the car being from 7 to 49 miles an hour. In 
this car the transmission is effected by means 
of an inside clutch engaging a system of change 
of spurwheels driving a countershaft, having on 
each end a double sprocket, the endless chain com- 
municating the motion to two chain wheels fixed 
on the rear axle. It is considered that this system 
of chain gearing is preferable to the central shaft on 





and the sparking plug. It is driven by a chain from 
the engine-shaft, and by moving the magnetic field to 





cars having larger engines than 12 horse-power. The 


sumed in working locomotives is greater than is probably 
generally Eo This item figured as follows in the 
second half of 1902 in the working accounts of Sac of 
the principal railways of England, Wales, and Ireland :— 


Company. Dec. = 1902. Dec. —- 
Belfast and Northern Counties 592 618 
Great Central .. Ae pa 1,869 10,719 
Great Eastern .. oy ay 18,606 11,979 
Great Northern .. a = 13,233 14,013 
Great Northern (Ireland) ‘ 1,929 2,159 
Great Southern and Western .. 2,716 2,376 
Great Western .. ay 27,132 26,963 
Lancashire and Yorkshire 12,651 12,955 
Brighton .. as ws 10,124 10,638 
Tilbury... ; 1,439 1,304 
North-Western 12,891 12,622 
South-Western .. 10,825 10,548 
Metropolitan re is an 2,774 2,777 
Metropolitan District .. a 2,187 1,866 
Midland .. pot a os 30,192 30,188 
Midland Great Western. . ae 786 997 
North-Eastern .. - = 22,993 23,533 
North Staffordshire i? de 1,374 1,602 
South-Eastern and Chatham.. 11,586 11,046 
Taff Vale .. a pe F 309 2,216 


The total cost of the water consumed in the second half 
of last year was accordingly 193,208/., as compared with 
191,187/. in the correspondin; riod of 1901. In the case 
of the Metropolitan, it should be observed that the outlay 
made for gas used was also included in the cost of the 
water consumed. It will be seen that the heaviest expendi+ 
ture for water was made by the Midland. 
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GRANGER’S COMPOUND EXPANSION 
STEAM TRAP. 

THERE has recently been discovered by Dr. Guil- 
leaume, of Paris, an alloy of nickel and steel which 
has an extremely low rate of thermal expansion—far 
surpassing that of glass, wood, and platinum. Of a 
number of rods tested at the National Physical Labo- 


ratory, the mean coefficient of expansion was found | 


to be only 0.00000133 per 1 deg. Cent., or about 10 
times less than steel and 13 to 14 times less than brass. 
It has been adopted for the pendulum rods of pre- 
cision clocks at observatories, the slight expansion 
and contraction being entirely neutralised or ‘‘ com- 
nsated,” in the case of a one second pendulum, by 
a brass tube only 3 in. long. For surveyors’ chains 
it is also of great value, the expansion per mile being 
only 0.47 in. per 10 deg. Fahr., or, say, 24 in. for 50 deg. 
Fahr. Another application of this remarkable alloy 
is to that class mi steam trap whose action depends 
—_ the difference in the expansion of two metals. 
itherto, designers of these traps have been practically 
restricted to the use of steel and brass, whose coeffi- 
cients of expansion are in the ratioof about 7 to 10, 
and, therefore, if both metals assume the same tem- 
peratures during the various stages of operation, onl 
30 per cent. of the expansion of the brass can be utilised, 
the remaining 70 per cent. being lost or wasted owing to 
the simultaneous expansion of the steel. To compensate 
for this low efficiency, it is usual to employ multiply- 
ing levers or the like, proportioned at anything from 
about 10 to 30 to 1, which, of course, throw great strains 
upon the expansion tube and interfere with sensitive 
action. Moreover, it has been impracticable to con- 
struct an ‘‘all-steel” trap, because hitherto there has 
been no metal available having a less expansion than 
steel, and, in consequence, brass expansion tubes have 
been universal, although it is now well known that at 
temperatures beyond about 300 deg. to 350 deg. Fahr. 
brass becomes weak. In the trap which is illustrated 
in Fig, 1 the exterior A A and the tube D are of brass 
in the low-pressure and steel in the high-pressure 
type. The nickel-steel rod E is rigidly fixed to the 
end K of the trap, and carries at its other end the 
fulcrum of the lever L. Owing to the very slight 
expansion of K, this fulcrum remains in practically a 
constant position at all temperatures. A second nickel 
steel rod B is fixed to the left-hand end of the trap, 
and carries the tube D (butting on the nut R), 
arranged to thrust against the top end of the lever L. 
When the trap becomes heated by the presence of 
steam, the exterior casing (including the valve-box N) 





expands, carrying the rod B to the left, and with it | 


the tube D, which consequently thrusts the lever to 
the left; but, meanwhile, the tube D has also ex- 
panded, hence the lever is operated by the combined 
expansion of A A and D, and the valve F has a corre- 


sponding travel, but ina right-hand direction towards | 


its seat. Now it will be observed that as the valve 
seat is rigidly connected to the casing A A, the expan- 
sion of the latter causes the seat to move towards the 
valve, consequently the seat and valve approach each 
other, their respective movements being in the ratio 
of about 1 to 2. When water enters the trap the casing 
A A and tube D become cooler, and, contracting, allow 
the valve to open, whereupon the water is ejected. 

In Fig. 2 the rod B is fixed to the end K of the 
casing, and carries at the other end a bellcrank lever L 
— on the pin G. The rod E, inclosed in the 
yrass tube, follows the motion of the case, while at the 
same time the tube expands over the rod and presses 
against the toe of the bellcrank lever. The other arm 
of the lever operates the spindle of the valve J. 

In the high-pressure, or ‘‘all-steel” type, about 
90 per cent. of the steel’s expansion is utilised, and as 
steel is not materially weakened by temperatures 
below about 650 deg. Fahr., it is obvious that this trap 
will be reliable for very high pressures, and for super- 
heated steam. The thrusts and strains, too, are all of 
a direct nature, and the lever having almost equal 
arms, these strains are very moderate in amount. 

With regard to the valve—it is claimed that this 
can be removed or replaced in two seconds—the pro- 
jecting end of the valve stem merely requires to be 
pushed to the right hand and turned one-quarter 
round, whereupon the crosshead can be slipped through 
the forked lever. Adjustments for lift or wear are 
made on the valve stem when the latter is taken out, 
and, of course, entirely accessible. 

The traps are so proportionec that when cold the 
valve opens sufliciently to give a ‘‘full way” area 
equal to that of the inlet. This occurs with a working 
pressure of about 70 lb.—but with higher pressures 
the opening is more than “ full way ’—thus permitting 
large volumes of water to be blown through rapidly 
when starting with cold pipes, &c. 

The patentee and manufacturer of these steam traps 
is Mr. W. A. Granger, of Brooke-road, Stoke New- 


ington, N 
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of the Ca 
year was 829,745/, 


» Colony — and telegraph department last 
he collection in 1901 was 763,08. 


| monly in use on all the lines. An important detail like 
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AUTOMATIC RAILWAY COUPLINGS. 
To THE Eprtor OF ENGINEERING. 

Srm,—Referring to the remarks in your paper of the 
27th Mst. under the head of ‘‘ American Railway Prac- 
tice,” it does seem strange that Colonel Yorke, in his 
very careful and most able report, should have lightly 
passed over one of the most important items in the 
railroad system of the United States. Surely he could 
not have taken the time necessary to entirely satisfy 
himself on the subject of the automatic couplers so com- 


this deserves more consideration than he appears to have 
given it. Possibly he did satisfy himself that some of the 
automatic couplers used have been failures—from his 
standpoint; but there is one coupler of almost universal 
use throughout the United States, known as the “‘Gould 
automatic coupler,” which has, I believe, given great 
satisfaction. The introduction of this Gould system on | 
the railroads of Great Britain is but a matter of time, 
and when that time comes the system will be most appre- 
ciated by the men who have to hazard their lives in | 
coupling and uncoupling cars. 

Colonel Yorke’s report is a very able document, but in | 
reference to the item of couplers those interested in the 
subject will feel disappointed at his slight reference to it. | 

Iam, yours truly, 
E. Litcurtetp. | 


92, St. Vincent-street, Glasgow, March 30, 1903. 











CONSULTING ENGINEERS. 
To THE Eprvor oF ENGINEERING. | 

Str,—The communication appearing in_your issue of | 
January 16 from the pen of Mr. George Westinghouse, | 
on the subject of consulting engineers, is somewhat re- | 
markable, not because of arguments in support of that | 

ntleman’s contention before the stockholders of his | 

{nglish company, but for certain statements which can | 
= 4 will be read misunderstandingly, and therefore 
stand in need of correction. 

It is unfortunate that in this, as in many other in- 
stances, Mr. Westinghouse should have been ‘‘ misunder- | 
stood ;” but it is a failing on the part of those who do not 
always agree with views tinctured with personal commer- 
cialism, even when from so eminent an authority. | 

The consulting engineer whose professional record needs | 
no apology, and who numbers among his associates some | 
of the most brilliant and successful of the creators of great | 
public works, may well take exception to the assumption 
that all the essentials of a railway contract, which neces- 
sarily include engineering, construction, and erection, to 
say nothing of operation, shall be turned over to the re- | 
presentatives, no matter however able individually, of a | 





| Special manufacturing interest. 


It is not my pu to reflect in any manner upon the 
firm of Messrs. Westinghouse, Church, Kerr, and Co., 
which I holdin high esteem. They have done a great deal 
of very creditable work, yet anyone familiar with the facts 
knows that they are the representatives of various West- | 
inghouse manufacturing interests, and as such may _ be | 
naturally and excusably biased in favour of the practices | 
and products of their principals. Then, too, because of | 
the rivalry in ordinary business they must often-times be 
unfamiliar with the best practice of other manufacturers, 
and unable to learn of important developments by them. 

A railway company embarking in electrical operation | 





needs, first, the best consulting engineers and advisers it | 


can obtain, who, if able to fill their positions, can save | 
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their clients many times their salaries or fees, and, then, 
undertakings with responsible contractors, large and in- 
clusive enough to avoid unnecessary clashing of work, and 
to insure responsibility. While sometimes the best results 
may be obtained in a single contract covering the whole 
of an equipment, on the other hand separation of the 
work into main divisions will generally insure better 
results and lower costs. 

But in any case, whatever arguments may be urged in 
general support of inclusive contracts, if sound when 
adduced in favour of a particular concern by a manufac- 
turer interested in or controlling it, apply with greater 
force to any contracting company of — ability and 
financial responsibility which 1s independent in its con- 
nections, and can draw upon a score of competing 
manufacturers for all the essentials required to carry out 


| a contract, most of which are made by a number of manu- 
| facturers of good we yp and responsibility. 
e 


Mr. Westinghouse’s reference to American practice is 
simply unwarranted. The Ninety-sixth-street plant of the 
Metropolitan Street Railway Company was built on the 

lans and under the able supervision of its engineers, 

essrs. Pearson and Starrett, and I believe that there is 
no Westinghouse electrical apparatus in it. 

Reference to the fact leads to the inference that the 
results achieved and the guarantees made have proved 
unsatisfactory, and that in consequence Westinghouse, 
Church, Kerr, and Co. were given the contract for a 
later power plant. This is far from the truth, for the 
simple fact is that the present contract, that for the 
Kingsbridge power-house, had its origin in an inclusive 
one made with the Third Avenue Company, which 
subsequently passed. into the hands of a receiver, and 
then under the control of the Metropolitan Company. 

Especially misleading is the statement that ‘‘ the New 
York Central Rail , following the example of the 
Pennsylvania Railroad Company, has recently appointed 
Mr. George Gibbs, the vice-president of Westinghouse, 
Church, Kerr, and Co., as a member of its board of engi- 
neers, to decide all questions relating to the _electrifica- 
tion of its railway in New York.” The New York 
Central is not following anyone’s example, and it is safe 
to say that in carrying out its much more difficult and 
complicated problem, it is not likely under any circum- 
stance to turn over its design and construction to a con- 
cern representative of special manufacturing interests. 
At present its work is being carried on by a special Com- 
mission, merge after Mr. Arnold’s very able report 
on the subject of electrifying the road, with his and 
others’ concurrence. This Commission comprises five 


| members :—-Mr. W. J. Wilgus, formerly chief engineer of 


the company, now its fifth vice-president, in charge of 
construction, chairman; Mr. Arthur M. Waitt, superin- 
tendent of motive power ; Mr. Bion J. Arnold and Mr. 
Frank J. Sprague, electrical engineers; and Mr. Gibbs ; 
and the general organisation was long determined by 
Mr. Wilgus. It is to Mr. Gibbs’s credit that instead of 
being appointed a member of the Commission because he 
is an officer of a specified contracting firm, he was 
appointed in spite of it, because of certain collateral 
reasons largely non-electrical. In fact, I believe that Mr. 
Gibbs does not claim to be an electrical engineer. 

As to the Pennsylvania Railway, it is safe to assume 
that no decision affecting matters of great moment will 
be made without the concurrence of its own board of 
engineers, although it is remarkable that it is at present 
without any electrical representative or guidance except 
that of its contractors. i 
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Mr. Westinghouse’s reference to the Manhattan Rail- 
way is an unjust reflection upon its consulting engineer, 
Mr. L. B. Stillwell, chief engineer Pegram, and the 
associated members of the ge gw Ap engineering board, 
and is made in forgetfulness of his own variable recom- 
mendations during the past seven years, to emphasise 
which it is necessary to do no more than to refer to his 
proposal to equip and operate the road at various times 
and by various methods, such as the Westinghouse- 
Wheelless contact system, locomotives with — 
current motors, continuous - current locomotives, an 
double-header trains with motors on the first and last 
car only, all on a with his recent recommendation 
of the installation of a plurality of small central stations 
operated by gas engines, and supplied by city refuse, 
and his prophecy that engines recently installed by his 
own company would be obsolete before a plant was com- 


leted. 
™ When the success of the multiple unit system of control, 
which was invented and put in operation in 1897 by the 
writer, and installed in Chicago, Brooklyn, and Boston, 
became manifest, and when, after careful investigation, 
it was decided that the necessities of transportation on 
the Manhattan Railway required the adoption of the 
general system, as against the so-called ‘‘ shuttle system ” 
then advocated by Mr. Westinghouse, there was not an 
engineer or operating man connected with the Manhattan 
Company who, under the conditions set by Mr. Westing- 
house, did not unqualifiedly condemn his control. 

While some mistakes have been made, they have been 
few, taken as a whole, considering the extent of the 
equipment and the conditions of service, the operation 
has been a distinct success, and reflects great credit upon 
its engineers. ; 

Mr. Westinghouse’s attitude on the subject of multiple 
unit control has not been commendable. First seeking a 
sub-contract with the writer on the South Side Elevated, 
Chicago, he, nearly two years later, installed a few cars 
on the Brooklyn Elevated, the financial control of that 
company being in the hands of directors of the Westing- 
house Company. These cars were not run in trains, and 
gave continuous trouble, because of freezing of moisture 
in the pipes of the control. After many changes the 
controllers were entirely removed and a new set in- 
stalled. These met with like fate. Then a third set 
was installed under drastic conditions and put inside the 
cars, to keep them from freezing up, and to be accessible, 
at great sacrifice of seating capacity. This equipment 
having worked fairly well, an extension of the contract 
has been made to maintain similarity of apparatus. 

On other contracts involving multiple unit control on 
from 2 to 1200 cars, and on roads where similar influ- 
ences do not exist, one seeks in vain for a single West- 
inghouse multiple-unit controller ; and just here I hazard 
the prediction that direct electrical control must of neces- 
sity successfully illustrate the law of ‘‘survival of the 
fittest.” 

Those familiar with the Light Tramways Exhibition in 
England will remember how the “double motor car” 
train was promoted in Westinghouse literature, and how 
the multiple idea unit was attacked. But now it is 
swallowed, body, boots, and breeches, and the Westing- 
house Company in the United States, under the egis of 
the Sprague patents, pursues its way unmolested, yet 
without tribute, because of its license agreement with 
the General Electric Company, who recently paid over 
a million and a quarter dollars for them. 

The generic system finally having met with favour, 
Westinghouse apparatus is now to be a cure-all for 
ills of every description. Of course, in many particulars 
it has in a large measure departed from the earlier 
practice, and followed in details the standards long 
ago set by the writer, but in one point it differs, the 
cylinder controller being operated by air pistons sup- 

lied from reservoirs filled by motor compressors driven 

y current from the main line, operated and electri- 
cally controlled through the train line and master 
switches by storage batteries on every car, instead of by 
current direct from the contact shoes. Two very heav 
sleet storms, which coated an unprotected third rail wit 
ice, and for meeting which emergency the Manhattan 
Railway Company was dilatory in making preparation, 
temporarily interfered with train movements in such 
manner that, affecting three-quarters of a million pas- 
sengers, opportunity was afforded the penny-a-liners for 
display paragraphs. Of course, the Brooklyn roads were 
og affected; but, according to Mr. Westinghouse, 
the Manhattan troubles would have been avoided if only 
his control had been adopted. Even Mr. Westinghouse, 
however, if asked directly, would have to admit that ice 
is a fair insulator, and that as each motor car usually 
takes its main current from its own contact shoe, with- 
out rail contact propelling power is lacking, and 
in the absence of motive power the ability to move the 
controller, no matter how, is of somewhat limited con- 
sequence, even if by air from compressors, which them- 
selves may not be in operation ; as every engineer knows, 
it may be a source of positive danger. 

It is also commonly known by electrical engineers 
that the arcing and flashing at the contact shoes due 
to icy rails is caused by the breaking there of the 
main currents, and that this very arcing is visible 
proof that the controllers are in operation. Further- 
more, while it has in the past been the practice to thus 
individualise the main current on every car, in sleet 
storms, at least, it is advisable to connect the shoes 
together by a supplemental train-line with a small resist- 
ance between that line and the contact supply on each 
car, in such manner as will, on the rare occasions when 
sleet may interfere with operation, maintain some cur- 
rent on all motors, reduce materially arcing at the contact 
shoes, and incidentally maintain absolute control of every 
equipment if any shoe in the train is effective. If none 





makes contact, or there is no power on the line, it is 
quite sure that neither Westinghouse elixir nor “‘ hot air” 
can vivify the train. 

Mr. Westinghouse isa great manufacturer and organiser, 
as well as an inventor of ability, whose representations of 
fact are entitled to, and will always receive, serious con- 
sideration. But the approval, possibly enthusiastic, with 
which the Pennsylvania and New York Central problems 
are now viewed, is in strange contradiction to his publicly- 
expressed views of a few months ago in opposition to 
the electrification of the New York Central Terminal. 

Yours truly, 
FRANK J. SPRAGUE. 

Commercial Cable Building, 20, Broad-street, New 

York City, February 26. 





To THE EpiTor oF ENGINEERING. 
_ Srr,—My prophecy as to the “‘ survival of the fittest” 
in my letter of February 26, in reply to the communi- 
cation of Mr. George Westinghouse in your issue of 
January 16, has received early and remarkable promise 
of fulfilment, for the Sprague-General electric multiple 
unit system has been adopted on the New York Rapid 
Transit Subway, and the contract was awarded yesterday 
to the General Electric Company for a purely electrical 
control, 
Yours truly, 
Frank J. SPRAGUE. 
Commercial Cable Building, 20, Broad-street, New 
York City, March 5, 1903. 








GERMANY AND THE INTERNATIONAL 
PATENT CONVENTION. 
To THE EpiTor OF ENGINEERING. 

Srr,—We are advised that on the 21st inst. the German 
Ambassador at Berne notified the Swiss Federal Council 
of the accession of the German Empire to the Inter- 
national Convention for the Protection of Industrial 
Property, and that the accession will take effect on May 1 
next. 

Applicants for patents in the United Kingdom after 
May 1 next will, therefore, have the right of priority in 
Germany as from the date of their application here, if 
their application. be made in Germany within twelve 
months of the corresponding application in this country. 

This accession of Germany to the International Con- 
vention, Panter g its recent ratification by the United 
States, will be of great importance and benefit to the 
manufacturers and inventors of this country. 

We are, Sir, your obedient servants, 
EpwarD Evans AnbD Co, 
27, Chancery-lane, London, March 30, 1903. 








FOREIGN COMPETITION. 
To THE EpiTor or ENGINEERING. 
Srr,—There is a common complaint that inventors do 
not always receive much encouragement in this country, 
owing to the reluctance of manufacturers to adopt new 
labour-saving appliances. A case in point is that of a 
razor-grinding machine, which has been used in Germany 
for five years, and the United States for four years, but 
has not yet been introduced into Sheffield, a leading 
centre of manufacture. The machine is the invention of 
Mr. H. Wilkinson Latham, a director of the Wilkinson 
Sword Company, but although the Germans and Ameri- 
cans promptly saw its advantages, the Sheffield manufac- 
turers, possibly on account of the trade unions, have not 
yet been persuaded to useit. The machine is capable of 
grinding from 50 to 100 razors a day. It works in an en- 
closed case, and runs in water; there is, therefore, no 
danger of overheating, and no dust. Razor-grinding, as 
is well known, is one of the most unhealthy of occupations. 
The workmen are short-lived, and only the most robust 
can undertake the work. The invention is, therefore, a 
health-saving, as well as a labour-saving, appliance. Still, 
the Sheffield manufacturers have not seen their way to 

adopt it, while razors are being imported from German 
and America into England hollow-ground by an English 

machine. 

Yours eats 








Limitep Liasiiity.—Messrs. Curtis Gardner and Box- 
well, Limited, of 25, College-hill, E.C., have sent us a 
pamphlet devoted to setting forth the advantages of con- 
beri’ 3 partnerships into limited liability companies, the 
publishers making a speciality of carrying out the neces- 
sary registration work in connection with such conversions. 





Lrreps Tramways.—The revenue of the Leeds city 
tramways for the year ending March 25, 1903, was 262, 4431., 
as compared with 221,253/. in the twelve months ending 
March 25, 1902. An increase of 41,190/ is accordingly re- 
corded for the past year. The revenue of 1902-3 was made 
up as follows:—Electric cars, 261,937/.; steam cars, 
506/.; horse cars, nil. The corresponding proportions in 
1901-2 were: Electric cars, 195,883/.; steam cars, 21,0951. ; 
horse cars, 4275/. For some months the tramways of 
Leeds have been entirely worked by electricity. The 
aggregate distance run by cars in 1902-3 was 5,770,827 
miles, as compared with 4,726,043 miles in 1901-2. The 
total of 5,770,827 miles representing the distance run by 
cars in 1902-3 was made up as follows :—Electric cars, 
5,763,276 miles; steam cars, 7551 miles; horse cars, nil. 
The corresponding proportions in 1901-2 were :—Electric 
cars, 4,096,607 miles; steam cars, 463,046 miles; horse 
cars, 166,390 miles. The number of passengers carried in 
1902-3 was 57,239,779, as compared with 48,273,300 in 
1901-2. : 





CATALOGUES. 

Messrs. TAYLOR AND CHALLEN, LimirTED, of the 
Derwent Foundry, Vonstitution Hill, Birmingham, have 
published a new catalogue of presses, power stam 
shearing machines, spinning lathes, and rollers for 
sheet-metal working. The power presses made by this 
firm are fitted with a new automatic clutch which leaves 
the flywheel free to revolve on its shaft until the pedal 
or handle is depressed to make the working stroke. The 
machines illustrated are of all sizes, and we note that 
one is used for stamping out large chain-wheels for 
bicycles, the blank being in. thick.—We have re- 
ceived from Messrs. Royce, Limited, of Hulme, Man- 
chester, a copy of their new catalogue of continuous- 
current dynamos and motors. The motors listed range 
up to 485 brake horse-power, and the dynamos up to 
kilowatts.—Messrs. John Davis and Son, of the All 
Saints Works, Derby, have sent us a copy of their new 
agp la of surveying and mathematical instruments. 
This firm make a speciality of instruments for mine- 
surveying, and have lately made arrangements for ap- 
plying the Grubb sight to instruments of this type. In 
mining surveys telescopes are seldom used, but merely 
sight - slots, and with these a careless surveyor makes 
errors through parallax. With the Grubb sight this 
danger no longer exists, and there is also the advantage 
that a foresight only is used, and this foresight is opti- 
cally at the same distance as the mark sighted on.—The 
Horsfall Destructor Company, Limited, of 19, Old 
Queen-street, S.W., have sent us a pamphlet giving 
results of many trials made with different destructor 

lants built by them. In each test the quantity of refuse 

urnt is noted, and also the quantity of water evaporated, 
whilst the number of men employed is also stated, as well 
as the amount of refuse dealt with by each man per shift. 
From a table in which'a number of different results are 
collected together we note that in different towns the 
amount of water evaporated per pound of refuse burnt has 
ranged from 1.21 lb. up to 1.51 lb.—Messrs. Fraser and 
Chalmers, Limited, of 43, Threadneedle - street, E.C., 
have sent us a pamphlet describing the Whitmore governor 
as fitted by them to air-compressing engines. This 
overnor acts either when the speed ex Ss a certain 
imit or when the delivery pressure exceeds a certain 
amount. In the latter case the engine is not stopped 
completely, but simply crawls round ready to start full 
speed _ when the receiver pressure falls.—The C. W. 
Hunt Company have just issued a small circular calling 
attention to their ‘‘stevedore” rope, which is made spe- 
cially for power transmission and hoisting purposes. The 
rope has four strands, with a heart of manilla fibre, and 
the strands in “‘ laying ” are impregnated with a plumbago 
lubricant.—The Baldwin Locomotive Works, Philadel- 
hia, have issued a small pamphlet giving hints on the 
st methods of handling their four-cylinder compound 
locomotives.—Messrs. W. F. Stanley and Co., Limited, 
of the Great Turnstile, Holborn, have issued a separate 
catalogue of their ‘‘ inventions and special manufactures” 
in the way of surveying and mathematical instruments.— 
The Plunger Elevator Company, of Worcester, Mass., 
U.S.A., have sent us a copy of their catalogue of direct- 
acting hydraulic lifts. It appears that these lifts were 
first made in the schools of the Worcester Polytechnic 
Institute, where it is the practice for the students to 
devote their work to products which are sold by the 
institute. The business of building these lifts had, how- 
ever, in 1896, developed so much that it became too great 
for the school to manage, and a company was accordingly 
organised to take up the manufacture on a larger scale. 








Tue INSTITUTION OF CiviL ENGINEERS.—MEETING OF 
Srupents.—At a meeting of students of the Institution 
of Civil Engineers on Friday, March 27, Mr. Worby 
Beaumont, M. Inst. C.E., in the chair, a pes on “The 
Advantages of Motor-Driven Printing hines” was 
read by Mr. J. D. Morgan, Stud. Inst.C.E. The follow- 
ing is an abstract of the 8 eb eee for driving 
printing machines are daily being more and more used, 
and wherever electric power is available at a moderate 
cost it will nearly always be found that the purchaser of 
a printing-machine considers well the advantages to 
gained by the use of electric motors, before fa ing back 
on his gas or steam engine for the necessary driving 
power. The points which he naturally considers first 
are the benefits to be derived from a commercial point of 
view, and as he is not, in general, conversant with the 
alternative costs of beltdriven and motor-driven machines, 
it often happens that for want of sufficient information 
he has recourse to the older method. The author investi- 

ates the question of the relative costs of the two systems 

y reference to a particular factory in which both 
systems have been tried, and accurate figures have been 
obtained, with the result that the owner has fully appre- 
ciated the great a of the electrical method, 
which has effected a considerable annualsaving. The de- 
tails of wiring, switches, and fixing are considered, the 
last-mentioned being a most op peer point in connection 
with the noiseless driving of the motor. With a raw- 
hide pinion and a cast-iron spur-wheel, very good running 
can be obtained ; small raw-hide pinions are found to wear 
extremely well, and it is seldom that any breakdown can 
be attributed to the gear when it is well fitted and run- 
ning truly. In some cases compressed-paper pinion- 
wheels have been used; they are not, however, so satisfac- 
tory. The Holmes Clackworthy system of driving is also 
briefly described, with reference to the gradual running- 
up tos of heavy printing machines, and the uses to 
which the system is applied. The reading of the paper 
was followed by a discussion, in which Messrs. E.G. Beau- 
mont, W. A. Burton, L. H. L. Huddart, B.A., C. A. 
Colyer, H. Moys, S. Campbell-Bayard, and W. H, 
Shortt, Studs. Inst. C.E., took part. 








448 


ENGINEERING. 


[APRIL 3, 1903. 








COMBINED BUCKET AND SUCTION 


DREDGER FOR MONTE VIDEO. 


CONSTRUCTED FOR THE GOVERNMENT OF URUGUAY BY MESSRS. A. F. SMULDERS, ENGINEERS, ROTTERDAM. 


Fig.4. 








Fig.5. 
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Fig.6. 
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On our two-page plate we illustrate this week a 
dredger built by Messrs. A. F. Smulders, of Rotter- 
dam, for the harbour works now in progress at Monte 
Video, on behalf of the Government of Uruguay. The 
general arrangement of the dredger is well shown by 
the longitudinal section represented in Fig. 1, and by 
Fig. 8, page 449, which shows the dredger complete 
and ready for sea. A special feature of the plant 
lies in the fact that it is arranged to dredge at 
will through the same well either with a chain of 
buckets or by means of a suction pipe. When using 
buckets the dredger can work to a depth of from 
4 metres (13.12 ft.) to 10 metres (32.81 ft.) below 
the surface of the water, with the ladder in its ordi- 
nary position, whilst by altering the upper bearing 
of this to a special support, the Jepth reached can be 
extended to 13 metres (42.65 ft.) below the water- 
line. The contract entered into by the builders de- 
manded, as a minimum, an excavation of 500 cubic 
metres (654 cubic yards) per hour, when working at a 
depth of 8 metres (26} ft.). Fig. 1 represents the boat 
as arranged for bucket dredging. 

The spoil can be delivered = the dredger either 
into a well of 800 cubic metres (1046 cubic yards) capa- 


‘y 
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city, best seen in Figs. 3 and 7, or into hopper barges 
placed alongside the dredger. The distance of the top 
of the wells of these barges when unladen is 3 metres 
(9.84 ft.) above the water level, and 2 metres (6.56 ft.) 
away from the dredger horizontally. When carrying 
its own spoil the dredger was required not to draw more 
than 4.25 metres (13.94 ft. ), and to be capable of steaming 
out to sea with its own screw for unloading. When 
arranged for suction dredging the machine is designed 
to work at depths of from 4 metres (13.12 ft.) up to 
10 metres (32.81 ft.), and when working at depths of 
8 metres (26} ft.) it was required to fill its wells of 
800 cubic metres (1046 cubic yards) capacity in 40 
minutes. With wells laden its speed on proceedin 
to sea’ was required to be not less than 7 knots, an 
its engines were also required not to consume more 
than 1 kilogramme (2.20 1b.) of coal per indicated 
horse-power per hour. The dredger, when finished, 

roceeded to Monte Video under its own steam. It 
was built under the survey of the Bureau Veritas, and 
was awarded the highest class of this Bureau. 

The hull is of Siemens-Martin steel, and is 241 ft. 
long by 41 ft. wide by 17 ft. 3in. depth of hold. The 
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long by 33 ft. 10 in. wide at the top, and 23 ft. wide 
below. Fully laden, and carrying 50 tons of coal in the 
bunkers sons 5 tons of water in the boilers, the draught 
is 13.94 ft. The mean speed attained on runs with and 
against the current was 8.2 knots. Installed in the 
hull are two compound engines, placed nearly amid- 
ships (Figs. 1 and 3), which drive at will either the 
dredger chain, the centrifugal pumps for the suction 
apparatus, or the two propelling screws. The two 
engines together develop 1000 indicated horse-power. 
They are supplied with steam by two ordinary 
return-tube boilers, placed forward and built of 
steel under the Veritas rules for a working pressure 
of 8 kilogrammes per square centimetre (113.8 Ib. per 
square inch). The two together provide a heating 
surface of 3444 square feet. The steam for the dynamo 
engine and for the centrifugal circulating pump is also 
taken from these boilers, which are fed by two Worth- 
ington pumps. A section through the stokehold is 
shown in Fig. 5. There are also eight steam winches, 
which are used in mancuvring the craft. The 
framing carrying the upper pinion for the dredgin 

chain is removable above deck level. The forwa' 





hopper has a capacity of 1250 tons, and is 50 ft. 


legs are secured to the sides of the well, whilst the 
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COMBINED BUCKET AND SUCTION DREDGER FOR MONTE VIDEO. 


CONSTRUCTED FOR 


U 





Vv 





all it ri 


rear legs rest on the deck, which is stiffened below 
by a strong beam running across the hull. The 
total distance from the bottom of the hull to the top 
of the pinion framing is 16.25 metres (53.31 ft.). The 
ladder frame is a built beam 27 metres (88.58 ft.) long, 
and allows dredging to be done in depths of from 
4 metres to 10 metres of water without shifting the 
upper support of the ladder. The upper pinion is of 
square section and was cast in a single piece out of 
white iron. The lower pinion is hexagonal and is a 
steel casting. The buckets, of which there are 32, 
have a capacity of 28 cubic feet, and have the back, 
sides, and lips of cast steel, whilst the body is of steel 
plate. The links are alternately steel castings of 
double T-section and steel plates; they are pro- 
vided with renewable bushings of manganese steel, 
which can be readily replaced after wear. The 
bolts are also of manganese steel, and have square 
heads to prevent them turning save in the Jong bushes. 
The bucket speed aimed at is such as to bring 16 over 
the top pinion every minute. The transmission gear 
fitted to the main engines allows either of them to be 
used for driving the chain, or each for running a centri- 
fugal suction pump. It.is also possible to use one 
engine for driving both screws, whilst the other runs 
one of the centrifugal pumps. In the latter case one of 
the screws is driven by means of gearing. The centri- 
fugals are driven direct from the engine; but the 
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engine telegraphs, and the like. A single foremast is 
fitted as shown. 

The results obtained on the official trials, made on 
behalf of the Uruguayan Government on the Meuse 
during a period of fifteen days are given below :— 


Conditions Actual Re- 
’ of Contract. sults. 
Dredging by bucket—out- 
put perhour... .. 500cub.m. 650 cub. m. 
Suction dredging—output 
per hour ... a aos) Se 1800 a 
7 knots 8.2 knots. 


r 0.95 kg. 


Fuel consumption " ... _ Lkg. pe 
I.H.-P. p. hr. I.H.-P. p. hr. 








PARABELLUM AUTOMATIC PISTOL. 
THE Parabellum pistol is one of those hand firearms 
which have been introduced during the last few years 
to supersede the revolver. They are based on the 
original invention of Sir Hiram Maxim, whereby the 
force of the recoil is utilised to eject the case of the spent 
cartridge, to introduce a new cartridge, to cock the 
striker, and to close the breech. 


to do but to pull the trigger of his pistol, and not to 
have the heavy work of rotating the barrel, and bring- 
ing the new cartridge into line of fire after each ex- 





dredging chain is driven through steel spur and bevel- 
gearing (see Figs. 2 and 5) by means of friction 
clutches, which slip in the case of an excessive load 
on the chain and thus prevent breakage. The cen- 
trifugal pumps (Fig. 5) are driven direct through claw 
couplings on the crankshafting, and are designed 
for amaximum speed of 150 revolutions per minute. 
They are built up of steel plates and a renew- 
able wearing plates of steel being fitted inside the 
casings. The latter are designed so as to admit of the 
interior of the pump being easily inspected. The 
impellors have four arms, also fitted with renew- 
able wearing plates. The suction is long enough 
to allow of drotiging to a depth of 32.8 ft. it 
is so fashioned that with the dredger steaming fully 
laden it can be carried entirely above the water 
level. The discharge pipe from the pumps is of rec- 
tangular section, and runs along almost the whole 
length of the hopper. It is provided with sluice open- 
ings corresponding to each section of the hopper. Six | 
cabins are provided—one each for the engineer, the | 
chief dredgman, the chief mechanical engineer, and | 
two others for the two assistants of each, whilst the 
sixth is reserved as a mess-room. The accommodation | 





| 


for the crew is sufficient for the needs of ten men. | both weapons ; then with the charge reduced by 10 per 
The boat is lighted electrically by means of three cent. in the Parabellum pistol ; and, finally, with ex- 
1000 candle-power arc lamps, in addition to incan- | pansive bullets in both cases. 
descent lamps in the cabins and engine-rooms and | 

stokehold. Th 

of the funnel and is fit 


e navigating bridge is placed in front | 








| which, it is understood, reproduce very fairly the re- 
sistance offered by flesh. 
metres long, 30 centimetres high, and 30 centimetres 
wide, and were fired into endwise from a distance of 10 
metres and then cut open to expose the track of the 
bullet. 


wider and more ——, wound was made in the 
clay by the Parabe 
with steam steering gear, | the high velocity, which produces a spreading effect. 


plosion. When there is great strain upon the muscles 
of the hand, the aim rapidly tends to become un- 
steady, and it is a matterof common knowledge that 
the firing, with a revolver, becomes wilder and wilder. 
What the Maxim is to the ordinary magazine rifle, the 
automatic pistol is to the revolver. 

The weapon, which we illustrate on page 452, has 
been selected by the Swiss Government as its ser- 
vice pistol. The calibre of the Swiss model is 7.65 
millimetres, and the weight of the bullet is 6 grammes. 
These figures appear small, but experience shows 
that the a gre ig Sete of this small bullet is greater 
than that of the large bullets of the ordinary re- 
volver, owing to the high velocity. 

The makers of the Parabellum pistol have made a 
number of comparative experiments with their self- 
loader and the Smith and Wesson revolver (calibre 
10.6 millimetres, and 16.5 gr. bullet) on blocks of clay, 


hese blocks were 75 centi- 


They were tried with normal charges in 


In every instance a 


SMULDERS, 


Evidently it must’ 
be a great advantage to a combatant to have nothing’ 
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| In the early days of the small calibre rifle experiments 
were made on dead bodies, which seemed to bear out 
| these results; it was found that at considerable ranges, 
| when the velocities of the bullets had decreased, they 
|made exceedingly small wounds, but that at short 
| ranges and high velocities the flesh seemed to be burst 
asunder by the bullet. It appeared as if there were a 
| particular speed at which the flesh could flow away 
on each side of the bullet, and allow it an easy pas- 
sage, but that at higher velocities the results were 
somewhat as if a bullet had been-fired into a tin box 
full of water, and had produced an enormous increase 
of pressure all through it, owing to the fact of the in- 
compressibility of the water. It would be interesting 
if similar experiments could be made with this pistol, 
for although the clay blocks appear to give satisfac- 
tory results, the experiments would be more con- 
vincing if they were actually made upon animals. 

The velocity of the bullet.is stated to be 350 metres 
per second, as compared with 203 metres with the 
Smith and Wesson revolver. The total energies in 
each case respectively are 37.4 metre-kilogrammes 
and 34.6 metre-kilogrammes—practically the same, 
but per square millimetre of section they are .813 
and .392. 

Referring to our illustrations on page 452, Fig. 1 is 
a left-side view of the pistol, butt side-piece taken off ; 
Fig. 2 is a vertical section, Fig. 3 a horizontal sec- 
tion, and Fig. 4 a vertical cross-section in front of 
the trigger. Tig. 5 shows the pistol with the breech 
open. It will be seen that the pistol carries eight 
cartridges, contained in a removable case 35 (Fig. 6) 
pearinen. in the stock (Figs. 1, 2, 5, and 9). Several of 
these cases may be carried in a pouch ready for use, or 
a single case may be replenished from time to time. 
The cartridges are pressed upwards by spring 35) sur- 
mounted by a carrier 35c (Fig. 2). In Fig. 2 there is a 
cartridge in the barrel of the pistol ready to be fired. 
When the trigger 20 is pulled, the firing-pin 12 in the 
breech-block 2 is released, and, its point striking the 
fulminate in the base, the charge explodes. The barrel, 
with its breech-block and mechanism (Figs. 7 and 8), 
slides in guides in the stock (Figs. 4 and 9) ; it is held 
forward by the recoil spring 11 (Figs. 2 and 5), its for- 
ward motion being limited t the stop r and the catch 
24 (Figs. 2and 5). The effect of the recoil is to drive the 
barrel backwards against the pressure spring 11 (rig. 5). 
This motion is restricted to a short traverse of about 
three-eighths of an inch. The object of this motion is 
to trip the toggle joint which controls the breech-block. 
This joint is composed of two links 3 and 4 (Figs. 2, 
5, and 10), 3 being pivoted at one end to the breech- 
block, and 4, at its other end, to an extension of the 
barrel, called by the makers the ‘‘ bifurcated receiver,” 
shown in detail in Figs. 7and 8. The two links of the 
toggle joint are connected by a pin 6 (Fig. 10), 
and the rear link is expanded on. each. side to 





lum pistol, and was attributed to 





form two projections C*, which act the part of 
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cams, coming in contact with two inclines on the 
stock (Figs. 1 and 9). When the mechanism is in 
the firing position shown in Fig. 1, the middle pin of 
the toggle joint lies slightly below the line joining 
the other two pins 5 and 7 (Fig. 5), and consequently 
the breech-block is solidly supported against the force 
of the explosion. When the barrel and the breech- 
block move back, the extensions C* catch against the 
cam paths (C", Fig. 1) and the toggle joint is bent up- 
wards, so that the inertia of the breech-block 2 forces 
it into the bent attitude shown in Fig. 5. It will, 
however, be noticed that there is a heel at the end of 
the rear link of the toggle joint, which comes against 
the middle of the stock, and limits the travel of the 
breech-block to the position shown in Fig. 5. When 
the parts are thus arranged, it is evident that the 
spring in the cartridge-holder will force up the top 
cartridge until it lies partly in the path of the breech- 
block 2 (Fig 5), and, as that returns, the cartridge will 
be driven forward into the chamber of the barrel, as 
shown in Fig. 2, the breech-block following it and 
closing the breech. 

These actions naturally take place in a very small 
fraction of a second, the initial movement of the barrel, 
the tripping of the toggle joint, its complete doubling 
up into the — shown in Fig. 5, and then the re- 
turn of the breech-block, and the straightening out of 
the toggle joint by the action of the spring 11, which 
has been compressed from the position shown in Fig. 2 
to that in Fig. 5 during the travel of the breech-block, 
take place so rapidly that it is practically impossible 
to follow them with the eye. As an additional safe- 
guard, to prevent the radi joint opening accidentally, 
it is provided with a spring catch 17! (Fig. 4) which 
hooks over a guide on the stock when the toggle joint 
is straightened, and can only be released by sliding off 
the end of this guide. This release takes place when 
the barrel recoils to the end of its traverse; but as 
there is the powerful spring 11 always holding the 
barrel forward, its release cannot take place acci- 
dentally. 

The reloading of an automatic pistol takes place so 
rapidly that it is impossible to release the trigger before 
a new cartridge is inserted into the chamber, and, 
unless special means were provided, the whole eight 
cartridges would be fired off in a couple of seconds 
without the control of the user. Some pistols auto- 
matically operate a safety device as the lesen Abed 
moves backwards, and this safety device needs to be 
pushed aside by the thumb before the trigger can be 
pulled ; this guarantees that each firing shall be at 
the will of the user. 

In the Parabellum pistol there is also a safety device, 
but one which makes much less demand on the atten- 
tion of the man using the pistol. When the trigger is 
pulled, as already stated, the pistol is fired ; it will 
not fire again until the trigger has been completely re- 
leased ; when this is done, the trigger being again 
pulled, the weapon is again fired. f this were all, 
the pistol i be open to the charge of being un- 
necessarily dangerous, for if it were dropped out of a 
holster or flung down upon a rock, it would in all pro- 
bability go off, to the danger of those around. It is 
therefore provided with a safety sear 29 (Figs. 1 and 
and 11) which lies in the division between the thumb 
and the first finger of the user. This sear is operated 
by a spring, and so long as it is extruded from the stock 
the pistol is absolutely safe against explosion. But 
the moment the man aims with the pistol, taking a firm 
hold of the stock, he necessarily squeezes the sear in- 
wards, removing the safety catch from the mechanism, 
and leaving himself free to pull the trigger ; indeed; it 
is almost impossible to pull the trigger without first re- 
leasing the sear. This trigger mechanism is difficult 
to follow by means of drawings, and, indeed, it takes 
some minutes to grasp it even with the pistol before 
one, not because it is complicated, but because the 
parts are arranged so neatly and compactly that they 
easily escape notice. When the breech-block 2 is 
moving forward to the breech, the toe x of the link 3 
of the toggle motion (Figs. 5 and 10) draws back the 
striker 12 (Fig. 2) in the breech-block, and as the 
breech-block goes forward, this striker is caught on 
the point n™ of the trigger-bar 18 (Fig. 3) which 
stands out from the inner side of the bifurcated re- 
ceiver, and catches an extension n! of the striker. 
As the breech-block continues to move forward, the 
striker is held back and the spring is compressed. 
The trigger-bar is a straight bar (Fig. 12) which is 
mounted in the side of the bifurcated receiver. The 
little pin on the left-hand side of it goes under the 
finger of the bellcrank lever 22 (Figs. 4 and 13), 
the other arm of which fits into the jaw on the 
trigger (Figs. 2, 5, and 14). This little pin 18! 
(Figs. 3 and 10) is not made solid with the trigger bar, 
but can retreat into the bar, and is pushed out by a 
spring, which is a very important part of the mecha- 
nism and gives great control over the firing. When 


the breech-block goes back into the position shown in 
Fig. 5, the trigger bar (Fig. 12) leaves the bellcrank 
(Fig. 13), as this latter is stationary with the stock. 
Therefore whether the trigger 20 is held back or not 
makes no difference, as the connection between it and 





the striker is completely broken. On the return 
of the breech-block, as we have already explained, 
the spring is compressed by a projection on the striker 
12 coming into contact with the end of the trigger bar 
18 (Figs. 3 and 12). This trigger bar is inserted in a 
recess in the side of the bifurcated receiver (Figs. 7 
and 8), and partakes of the motion of the pistol barrel. 
As the barrel goes back it leaves the bellcrank, and as 
the barrel goes forward it again returns to the bell- 
crank; but at this moment the bellcrank is held pressed 
down, because the firer has not had time to release his 
finger, and hence the pin 18! cannot get underneath the 
end of the lever 22' to be pressed down at the next 
shot. The pin 18' is therefore pushed into the recess 


in the trigger bar 18, and remains there until the} p 


ressure of the finger on the trigger 20 is relaxed. 
The spring 20' then forces back the trigger, the lever 
22 rises, the pin 18! slips underneath it, and then all 
is in readiness for the next shot—that is, if the sear 
29 is pressed down. This sear is shown in detail in 
Fig. 11. The hook § can be seen in +, 1. It rises 
up beside the end of the trigger bar 18 (Figs. 1, 7, and 
12) in such a way that when pressure is applied 
through the intermediary of the trigger on the end 18', 
the other end cannot be, moved to release the trigger, 
as long as the part S stands in the position shown in 
Fig. 1. This arrangement can also be followed in 
Fig. 3, where the trigger bar 18 is clearly shown, and 
the catch S can be seen rising up through the bifurcated 
receiver. Further, as long as the piece S is in the posi- 
tion shown in Fig. 1, it is evident that the pistol barrel 
cannot move backwards, and that the whole mecha- 
nism is completely locked. A further safety appliance 
is provided in the catch 31 (Fig. 1), the tail of which 
can be moved in the path of a projection on the sear 
29 (Fig. 11), completely locking it. When this catch 
31 is in use there are therefore two safeguards against 
accidental explosion, one of which can only re- 
moved intentionally and purposely, while the second, 
29, is automatically removed when the pistol is raised 
into the line of fire for use, and automatically replaced 
as soon as this attitude is abandoned. 

The reader will have gathered that this pistol is a 
wonderfully ingenious piece of mechanism. It can 
be taken completely to pieces in less than a minute, 
and no tool is veces Ay except to withdraw the screws 
of the butt side-pieces. After alittle practice the pistol 
can be used as a single loader, the breech-block and 
toggle joint being drawn back by hand, and being 
held while a cartridge is slipped into the chamber. 
When the toggle bar is released, it drives the cart- 
ridge home. In consequence of the small size of the 
bullet and the high velocity, the trajectory is very flat. 
At 100 metres range it is only necessary to aim 10 in. 
higher than the spot desired to be hit ; that is, a bullet 
aimed at a man’s throat at 110 yards distance will hit 
him on the breast bone. Very excellent practice 
can be made. The manufacturers are the Deutsche 
Waffen und Munitionsfabriken, 43 and 44, Doro- 
theenstrasse, Berlin. 








TRANS-ANDINE Raitway.—Therailsof the Trans-Andine 
Railway have reached Las Cuevas. This will be the end 
of the line for the present. 

Contracts.—Sir John Jackson has decided to instal 
three more of the Brothers patent electric cableways 
on his Keyham-Devonport Dock Extension Works, 
each having a 60 horse- power crane and conveyor, 
capable of lifting a 3-ton load at a speed of 120 ft. per 
minute, and travelling at a speed of 800 ft. per minute, 
the motive-power being obtained from the Devonport 
Corporation. He will thus have four of these ropeways 
in operation, and expects that with them not less than 
2000 cubic yards of excavation will be disposed of per 
day. The cableways in question are made ‘by the 
Brothers’ Patent Electric Cableway and Crane Company, 
of 25, Victoria-street, S.W.—The Wolseley Tool and 
Motor Car Company, Limited, of Adderley Park, Bir- 
mingham, are building two four-cylinder motors for the 
North-Eastern Railway electric auto-car service between 
East and West Hartlepools. These engines will give 95 
horse-power on the brake, and will have horizontal cylin- 
ders in accordance with the usual practice of the makers. 
—Messrs. Ernest Scott and Mountain, Limited, of the 
Close Works, Newcastle-on-Tyne, have orders for electric 
= ing plants from the following firms :—Messrs. 

Ickow, Vaughan, and Co., the Frodingham Iron and 
Steel Sa, the Ocean Coal Company, and the Tre- 
degar Coal and Iron Company.—W. H. Henley’s Tele- 

ph Works Company, Limited, of 27, Martin’s-lane, 

‘annon-street, E.C., have secured the contract for the 
high and low-tension cables required for the Isle of Man 
Light Railway.—A feed-heater and softener weighing 40 
tons, and probably the largest apparatus of the kind ever 
made in this country, is being constructed by Messrs. 
Joseph Wright and Co., Tipton, for the Wath Main Col- 
liery Company, Limited, New Rotherham. It will deal 
with 18,000 ons an hour, the apparatus being 35 ft. in 
height by 8 ft. in diameter.—Messrs. C, A. Parsons and 
Co., Heaton Works, Newcastle-on-Tyne, have just 
secured an order from the Battersea Borough Council for 
one 350-kilowatt turbo-dynamo, to work at from 460 to 
550 volts ; and an order from the West Bromwich Cor- 
poration for two 250-kilowatt turbo-dynamos, to work at 
480 to 550 volts ; 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—A fairly large business was 
done in the pig-iron market last Thursday forenoon, and 
the tone was flat under the influence of considerable sell- 
ing on short account, induced, no doubt, by the renewed 
weakness in Consols ; partly alsoin sympathy with the un- 
satisfactory character of financial advices from America. 
There was a slight recovery in the afternoon, but prices at 
the close showed for the day a loss of 94d. per ton for 
Cleveland, business being done at 51s. 9$d. per ton for 
twomonths. The settlement prices were :—Scotch, 56s. 9d. 
ood ton ; Cleveland, 51s. 74d.; hematite iron, 61s. 44d. 
he turnover in the forenoon was some 6000 tons of 
Cleveland, and about 15,000 tons in the afternoon. 
usiness was transacted in the warrant market on 
Friday, and prices were firmer than on Thursday, 
but somewhat irregular, and the close being rather 
under the best. Still for the day Cleveland showed a 
rise of 3d. per ton. In the forenoon there was a turn- 
over of about 7000 tons, and in the afternoon the business 
done was small, consisting of some 4000 tons, and the 
settlement prices were :—57s., 52s., and 61s. per ton. A 
moderate business was done on Monday, and the course 
of prices was irregular. In the forenoon the quotations 
were flat, but they recovered in the afternoon, and the loss 
for the day on Cleveland, which was alone dealt in, 
was reduced to 14d. per ton. Business was done in the 
forenoon at 51s. 6d. and 51s. 7d. three months forward, 
and the settlement prices were 57s., 51s. 74d., and 61s. 
. The warrant market opened to-day with a quiet 
usiness, and ‘prices were again irregular to some extent. 
The opening was firm, but in the afternoon the quotations 
re-acted, partly in sympathy with the decline in the price 
of copper, and at the close prices were practically the 
same as on the preceding day. The dealing was con- 
fined to Cleveland. About 10,000 tons were included 
in the .day’s transactions, while the settlement prices 
were :—57s. 3d., 52s., and 61s. 14d. per ton. There was 
no improvement this forenoon, either as regards volume 
of business or course of prices. About 3000 tons changed 
hands, all Cleveland, which drew 51s. 94d. cash. The 
afternoon dealings were restricted to 2000 tons, all Cleve- 
land, except one lot of Scotch, which realised 57s. per ton 
3 days. The settlement prices were:—57s., 5l1s. 9d., 
and 61s. 14d. per ton. The following are the quotations 
for makers’ No. 1-iron:—Clyde and Calder, 65s. per 
ton; Gartsherrie, 65s; 6d.; Summerlee, 68s. 6d. ; Lang- 
loan, 70s. 6d.; Coltness, 72s. 6d. per ton—the foregoing 
all shipped at Glasgow ; Glengarnock (shipped at Ar- 
drossan), 65s. 6d.; Shotts (shipped at Leith) and 
Carron (shipped at grey eanagy both 67s. 6d. per ton. 
There does not seem to have been much fresh business 
done during the week with local consumers in any depart- 
ment of the trade, but the demand for delivery against 
current contracts continues to be on a very heavy scale. 
The latest advices, both from America and Germany, are 
still of a somewhat contradictory nature ; but shipments 
to the former continue large, in most cases inst sales 
made last week. The number of furnaces in blast is 87, 
against 85 a fortnight ago, and 83 at this time last year. 
e turnover for the week ending last Saturday was from 
75,000 to 80,000 tons. 


Wages inthe Iron Trade.—The following intimation has 
been communicated to Mr. James C. Bishop and James 
Gavin, joint secretaries of the Scottish Manufactured- 
Iron Trade Conciliation and Arbitration Board, by Mr, 
John M. MacLeod, C.A., Glasgow :—‘‘In terms of the 
remit, I have examined the employers’ books for January 
and February, 1903, and I certify that the average realised 
net price at works brought out is 6/. 5s. 5d. perton. This 
means no change in the wageés of the workmen.” 


_ The Scotch Steel T'rade.—The demand for steel con- 
tinues, and there are large inquiries in the market for 
foreign countries, but whether or not these may come to 
business is doubtful. Thé recent increase that has taken 
place in the price of ‘pig iron has necessitated a forward 
movement on the part of the steel-makers, who have 
advanced their prices to 5/. for ship-plates and 5/. 10s. to 
5l. 12s. 6d. per ton for angle bars. This has had the 
effect of bringing into the field a considerable number of 
buyers having orders to place. 


Salphate of Ammonia.—This commodity is stillin strong 
demand for early delivery. Prices have in consequence 
made a further smart advance, and business has been 
done at 13/. 10s. per ton f.o.b. Leith. A recent week’s 
shipments amounted to 3431 tons, making a total for this 
year of 36,048 tons, being 2991 tons less than for the 
corresponding portion of last year. The week’s ship- 
ments at Leith amounted to 1215 tons. 


Contracts for Ships’ Armour.—Messrs. Beardmore and 
Co., Parkhead Steel Works, Glasgow, have received an 
order from the British Admiralty for 1400 tons, approxi- 
mately, of armour for the first-class cruiser Duke of 
Edinburgh, which is building at Pembroke. Messrs. 
Vickers Sons and Maxim, of Barrow, have received an 
order for a similar amount of armour for the same vessel. 


Institution of Civil Engineers : Glasgow Association of 

Students.—The eighth general meeting of the session of 
this association was held in the Institution Rooms, 207, 
Bath-street, Glasgow, on Monday evening, the 30th ult., 
Mr. T. Lindsay Galloway, Assoc. M. Inst. C.E., in the 
chair, when Mr. James Lowe, Assoc. M. Inst. C.E , 
a paper on “‘ The Manufacture and Use of Producer Gas.” 
An interesting discussion followed, and, on the motion 
of the chairman, a very hearty vote of thanks was 
awarded to Mr. Lowe. 

Steamship Contracts.—The Ontario Steamship Com- 
rany, whose business is confined to ‘the great North 
«smerican Lakes, have ordered a new steamship, whick 
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is to be built by the Grangemouth and Greenock Dock- 
yard Company, at their Greenock shipyard. She will 
carry about 2000 tons, and will cost some 25,000/. Several 
American shipbuilding firms tried to secure the order, 
but were unsuccessful. The vessel will be of a size to 
pass up the St. Lawrence canals to Lake Ontario. Her 
engines will be built by Messrs. Kincaid and Co., Green- 
ock.—Messrs. Elder, Dempster, and Co., Liverpool, have 
placed an order for a large steamer with Messrs. Alex- 
ander Stephen and Sons, Linthouse, Glasgow. The 
vessel, whose cost is estimated at 170,000/., is to be 457 ft. 
long by 55 ft. 2 in., and 31 ft. lin. draught.—Messrs. 
A. Rodger and Co., Port Glasgow, have given a very 
extensive overhaul to the large steamer Buckingham. 
She is expected to leave the dock on an early date.—The 
same firm are about to build a small steamer for traffic 
on Loch Awe all the year round. She will be built of 
wood, in sections, which will be put together on the side 
of the loch.—A new dredger is to be built by Messrs. 
Simons and Co., Renfrew, for the Clyde Trust. Five 
tenders were sent in. 

Clyde Shipbuilding : Launches in March.—There were 
launched in March ]3 vessels—11 steamers, 1 sailin 
ship, and 1 yacht. One of the steamers was the Unitec 
States, 10,500 tons, built by Messrs. Stephen and Sons, 
for the United States Company, Copenhagen ; another 
was a P. and O. steamer, the Moldavia, of 10,000 tons, 
built by Messrs. Caird and Co.; and of the others one 
was the Clan Macallister, built for the Clan Line Com- 
yany, by Messrs. Macmillan and Son, Dumbarton. 
Dec the month 37,000 tons of new shipping were con- 
outed for by Clyde shipbuilders. 








Nracara Farits.—The Niagara Falls Power Company 
has placed generator No. 15in commercial service, making 
a total of 15 generators now in operation in its two large 
power-houses. 





Tue Tests or ScotcH MuttiTuBULAR BoILers.—At a 
meeting of the Institute of Marine Engineers on March 9, 
Mr. E. Nicholl read a paper on ‘“‘Scotch or Cylindrical 
Multitubular Boilers,” and contended that the Scotch or 
cylindrical boiler could be reduced in. weight without de- 
creasing its safety. In this respect the merchant service 
was entirely in the hands of the Board of Trade, Lioyd’s 
Register, the British Corporation, or, other classification 
societies. The Board of Trade required heavier plating 
than Lloyd’s Register, so they had the two chief autho 
rities dealing with shipping differing in opinion as to the 
thickness of plate required, the former asking for a plate 
11 per cent. heavier than the latter in order to make the 
toll safe. It wasevident that either the Board of Trade 
were asking too much, or Lloyd’s Register were passing 
boilers which had not a sufficient margin of safety. He 
contended, however, that both the Board of Trade and 
Lloyd’s Register were allowing more than was necessary 
for safety. Before the opening of the discussion on 
Mr. Nicholl’s paper, Mr. James Adamson, the hono- 
rary secretary, read a lengthy communication from 
Mr. E. Berry, in the course of which that gentle- 
man said that he was at one with the author in 
asking for a reduction in the scantlings of the boiler 
shells, but thought the author was asking too much 
in requesting a reduction of the factor of safety to 3b. 
He (Mr. Berry) would be quite content to accept from the 
Board of Trade a factor of 4. In getting out scantlings 
for boilers working at 190 lb. per square inch, his firm 
arranged their furnaces, combustion chambers, backs, 
wrappers, and screwed stays for a working pressure from 
15 lb. to 20 lb. over and above their actual working pres- 
sure. Those were the vulnerable parts of cylindrical tank 
boilers, and he considered that any superintendent ri 
neer would be badly advised to aliow those parts to 
reduced below the scantlings produced by the present 
rules. With regard to the pa cee water test, he 


. Was of opinion that the hydraulic test of new boilers was 


simply a test of material and workmanship. The double- 
pressure water test was valuable in that it kept makers 
and their workmen up to their highest standard. Such 
a test of an old boiler that could be thoroughly inspected 
in all its parts was not only very injurious but also very 
injudicious. He considered that the Dutch authorities 
were ahead of us in that respect. The practice of the 
Dutch was as follows :—The boilers, main and auxiliary, 
were stripped entirly of their lagging, the furnace —s 
and brickwork were cleared out of the backs, and all 
thoroughly cleaned inside and out. The boilers were then 
thoroughly examined by two competent surveyors, and 
compared with the original tracings. Doubtful places 
were bored to test thickness, and any reduced parts were 
asked to be made good, after which the boilers were tested 
by hydraulic pressure. Boilers whose working pressures 
were 50 lb. and under were tested to double the working 
pressure ; boilers with a working pressure of from 50 lb. 
to 100 lb. were tested to 1% their working pressure ; and, 
those with a working pressure of 100 lb. and over were 
tested to 14 times their working pressure. With regard 
to the double-pressure testing of boilers, he considered it 
a very foolish practice. He would advocate 1} as a maxi- 
mum pressure for high-pressure boilers. He did not think 
any boiler should be tested with cold water. Boilers 
ought to be tested with water above blood heat. He 
would much prefer to test boilers with water at a tempe- 
rature of 120 deg. With water at, say, 33 deg. or 34 deg., 
they were more apt to damage the boiler. A boiler 
15 ft. 6 in. in diameter, working pressure of 185 Ib., tensile 
strength 28 tons, percentage strength of joint plate sec- 
tion 84.74, and taking 4.5 as factor of safety, would have, 
under Board of Trade rules, a thickness of plate of 
14$in. Under Lloyd’s rules the same boiler plate would 
require a thickness of 1,5, in., or #;in. less than the Board 
of Trade regulations demanded. 


NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Hadfield’s Steel Foundry Company.—An extraordinary 
meeting of the shareholders in the above regen A was 
held at Sheffield on Tuesday to confirm a resolution 
passed at a previous meeting to increase the capital to 
450,000/., by the issue of 50,000 ordinary shares of 1/. 
each. These shares are to be issued at 30s. premium to 
present shareholders in the proportion of one new share 
for every four existing shares. The resolution was 

unanimously contirmed. Mr. H. A. Hadfield presided. 


The Engineering Trade.—There is an improvement in 
the engineering branch, and though not of a very marked 
character, there is a prospect of its continuance. Com- 
petition, however, is still exceedingly keen, and contracts 
are being taken for forgings and ordinary heavy work 
at prices on which it is impossible to show any profit. 
The main object is to keep machinery going and to 
furnish employment. In certain branches of the ship- 
building trade satisfactory orders have recently come to 
hand, but in others there are complaints of dulness. 


Tron and Steel.—In the local iron market there is an 
improved ‘tone, and business generally has begun to 
move. So far orders are chiefly for immediate re- 
quirements rather than for future deliveries. There 
has been more buying of pig iron than for some time 
past. Ironfounders and other large users of iron are 
doing more business. Prices of iron are responding 
to the brighter tone, and have advanced all round 1s. to 
ls. 6d. per ton. West Coast hematites delivered in 
Sheffield are quoted at 69s. 6d. to 70s. per ton, East 
Coast ditto 63s. to 64s., Lincolnshire No. 3 foundry 50s. 
to 51s., forge ditto 49s. to 50s., Derbyshire No. 3 foundry 
51s. 6d. to 52s., forge ditto 49s. 6d. to 503., bars 67. 15s. to 
7/., sheets 87. 12s. 6d. to 8/. 17s. 6d. There is still a good 
demand for the best qualities of crucible steel, and 
makers of Bessemer and Siemens qualities speak hope- 
fully of the immediate future. Prices are firm. 


The Coal and Coke Trades.—For the first time for some 
years April 1 has passed without any general reduction 
in the prices of house coal. The demand has been so quiet 
throughout the winter that prices did not reach the usual 
level, and there is little that can be conceded now. In 
face of the Easter holidays, when the pits will be standing, 
it has been thought advisable to defer any change except 
in the case of a few collieries. The exports of steam coal are 
on the increase, but a less tonnage is going into some of 
the larger works. Common coal moves off freely. There 
is - excellent demand for all kinds of coke, and prices 
are firm. 








Gas AT Parts.—The revenue of the Parisian Company 
for Lighting and Heating by Gas showed a large increase 
in January as compared with the corresponding month 
of 1902, having been 400,962/., against 383,709/. It will 
be seen that the advance made was 17,253/., or 4.50 per 
cent. 





CANADIAN RarLtways.—The Guelph and Georgian Bay 
Railway Company is seeking powers to construct and 
work a steam or electric railway from Guelph to Owen 
Sound, or Meaford, or both The Manitonlin and North 
Shore Railway Company is about to apply to the Cana- 
dian Parliament for an extension of time in which to com- 
plete its lines. 


PERSONAL.—Messrs. Easton and Co., Limited, of Broad 
Sanctuary Chambers, S.W., have opened .an agency at 
Manchester, at 54, Carlton-street, Moss Side, which will 
be under the direction of Mr. G. D. Seaton. As their 
Birmingham representatives the firm have appointed 
Messrs. M. B. Wild and Co., of Clarence Chambers, Cor- 
poration-street, Birmingham.—We are asked to~state 
that Mr. Henry Brian is starting in business as a tinplate 
merchant under the style of Messrs. Henry Brian and 
Co., with offices at 150, Fenchurch-street, E.C.—Mr. 
Bertram Blount announces that, owing to the death of 
his late partner, Mr. W. Harry Stanger, the firm of 
Stanger and Blount is dissolved. The business of the late 
firm is being temporarily conducted at 2, Broadway, 
Westminster; but at an early date Mr. Blount will re- 
move to other premises in Westminster.—We learn that 
the business carried on for the past 25 years under the 
title of Messrs. Richard Schram and Co. will henceforth 
be carried on under the designation of Messrs. Schram, 
Harker, and Co., with offices at Cannon-street House, E.C. 





Mr. ALEXANDER MArcet.—Mr. Alexander Marcet, a 
director of Messrs. J. and E, Hall, Limited, died on 
Saturday, the 21st ult. at his town residence, 3, Buck- 
ingham-gate, after a very short. illness. He was born in 
London in 1859, and was the only son of the late Dr. Wil- 
liam Marcet, M.D., F.R.S., well known for his scientific 
research work. Mr. Marcet was educated at Marlborough 
College, and served his engineering pupilage with Messrs. 
G. Forrester and Co., Liverpool, a firm now defunct, but 
at one time celebrated as makers of large marine engines. 
He subsequently attended a course of lectures in the Engi- 
neering Department at University College, London, and 
passed his examinations with honours. In 1883 he joined 
the staff of the Kast Ferry Road Engineering Works, 
and was employed by that firm in charge of the erection 
of hydraulic machinery at the Millwall Dock. In 1887 
he joined as partner the then private firm of Messrs. J. 
and E. Hall, who at that time were about to introduce 
their patent carbonic anhydride refrigerating machine, 
having previously manufactured refrigerating machines 
on the air-compression system. His great ability and 
originality as an engineer contributed materially to the 
success that has attended the manufacture of the ‘‘ CO,” 





machine. 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—The steam coal trade has exhibited a some- 
what quiet tone ; the best descriptions have made 13s. 3d. 
to 13s, 6d. per ton, whilst secondary qualities have been 
quoted at 12s. 6d. to 13s. ep ton. ‘There has been rather 
more inquiry for household coal; No. 3 Rhondda large 
has made 14s. 3d. to 14s. 6d. per ton. Patent fuel has 

resented a better tone. The coke trade also appears to 
ave somewhat improved ; foundry qualities have made 
17s. 6d. to 18s. per ton, and furnace ditto, 15s. to 15s. 6d. 
per ton. As regards iron ore, Rubio has been quoted 
at 14s. 6d. to 14s. 9d. per ton; Tafna, at 15s. Sa. to 
15s. 6d. per ton; and Almeria at 14s. 9d. per ton, 
freight charges included. 


Colliery Amalgamation. — Messrs. Henry Crawshay 
and Co., of the Lightmoor Colliery, have purchased the 
Speech House Hill Colliery, which has for some time 
remained idle. The Speech House property is in East 
Dean. It contains several veins of coal, the more im- 
portant being Sowery, Starkey, Rocky, and Churchway. 


Ynysgeinon.—The South Wales Primrose Colliery Com- 

ny has struck coal at a depth of 90 yards at its new pit, 
Tarrene Colliery, Ynysgeinon. The discovery is the 
3 ft. 7 in. thick Red Vein in the anthracite coalfield. 


_ Pembroke Sheer-Legs.— New sheer-legs at the Carr 
jetty, Pembroke, have been successfully tested, and have 
been approved. The legs are of the tripod pattern, and 
are worked by a screw, which permits their being brought 
inwards about 15 ft. and outwards 59 ft. from the ver- 
tical. The tests embraced a series, in which weights of 
30 tons, 75 tons, 100 tons, and 150 tons respectively were 
lifted and carried the entire length of the screw, the pur- 
chases employed in lifting being varied in each case in 
accordance with the ne The legs were manu- 
factured by Messrs. Tannett Walker and Co., Leeds, at 
a cost of 9625/. Mr. F. Saunders, inspector of machinery 
at the Admiralty, watched the tests. 


Welsh Anthracite Coal Combine.—Mr. G. Keppel 
chairman of a syndicate which has in hand a South Wales 
anthracite coal combine states the promoters have gone 
to allotment. Seventy properties are to be acquired, and 
the combine is to be proceeded with immediately. 








BraprorpD Srwace.—The difficulties attending the 
efficient treatment of Bradford sewage appear to be in a 
fair way of solution. On the 10th ult., at a meeting of 
the City Council, the chairman of the sewage committee, 
Mr. E. J. Smith, announced that the said committee had 
that morning adopted a scheme acceptable to the owners 
of the Esholt Estate, the Misses Crompton Stansfield. 
This puts an end to a strenuous conflict of no less than 
four pep the practical issue being the possession of 
Esholt, a beautiful estate lying midway between Brad- 
ford and Leeds. In 1899, the Local Government Board 

anted a provisional order for 530 acres of the estate, 
including the hall and park. This was opposed in 
Parliament, an alternative scheme of 214 acres, one- 
half of which belonged to the Esholt Estate, being 
brought forward by the Misses Stansfield’s engineer, Mr. 
Malcolm Paterson, M. Inst. C.E., and supported b 
Messrs. Hawksley and Santo Crimp, and Dr. Rideal, 
Professor Frankland, and other experts, with the result 
that the scheme was rejected. In 1901 the scheme was 
again brought forward—this time in Parliament—en- 
larged to 819 acres, and including the whole area covered 
by the alternative scheme. It was again op , first 
in-the Commons Committee, which reduced it to 310 
acres, striking out the hall and park, and secondly in the 
Lords Committee, which, after a severe cross-exami- 
nation of the promoters’ witnesses, rejected the re- 
duced scheme without calling upon their opponents to 
answer the case. A motion for a third application for 
compulsory power was on the committee’s agenda in 
September last, but this was averted by the publication 
of a statement of the Misses Crompton Stansfield’s case 
prepared by Mr. Paterson. This showed for the first 
time their true position, as being desirous of forwarding, 
and not obstructing, the question of Bradford sewage 
purification on the ground that no one was half so much 
interested in securing that object as themselves, the 
amenities of their property being most seriously affected 
by the polluted state of the River Aire, which passes 
through it for three miles; and probably for the first 
time the issue was clearly seen by most of the members 
of the committee and council. The result is that the 
council have unanimously accepted the alternative scheme, 
so far as the treatment of the sewage is concerned, the 
only variation, ne in the line of outfall sewer, which 
remains as originally projected. Briefly, the principle 
fought out in Parliament between the owners of the 
estate and the corporation and the Local Government 
Board was that of the eee or otherwise of land plus 
tank precipitation and bacterial treatment. The opponents 
said : ‘‘ Keep the precipitation or'settling tanks and sludge 
treatment at Frizinghall, in Bradford, and take the tank 
effluent only through the long tunnel to Esholt and 
Baildon, where you will have in all 236 acres of land for 
the bacterial treatment of 12 million gallons of sewage, 
one-half of which land is of excellent gravel, well adapted 
for the construction of works, and formation of bacteria 
beds.” On the other hand, the promoters and the Local 
Government Board claimed as a necessity a third 
process of land filtration. It was demonstrated by the 
opponents that should the necessity for land filtration 
ever arise, an ample area will be available. It has now, 
therefore, been wisely concluded to await a necessit 
which probably will never arise, rather than force an ad- 
ditional outlay of probably 300,000/. Clearly this seems 
a defeat to the Local Government Board on their land 





filtration theory. 
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NOTICES OF MEETINGS. 


NortH oF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
EnaINEERS.—Saturday, April 4, in the Wood Memorial Hall, 
Newcastle-upon-Tyne, at 2 o’clock. The following papers will 
be open for discussion:—‘‘The Gases Enclosed in Coal,” b 
Dr. Broockmann; ‘‘The Gases Enclosed in Coal and Coal- 
Dust,” by Dr. P. Phillips Bedson; ‘‘Some of the Considera- 
tions Affecting the Choice of Pumping Machinery,” by Messrs. 
A. H. Meysey-Thompson and H. Lupton; ‘Sinking by the 
Freezing Method at Washington, County Durham,” by Mr. Mark 
Ford; ‘The Valuation of Gas-Coals,” by Mr. James Stewart ; 
“Treatment of Low-Grade Copper Ores,” by Dr. Edward Dyer 
Peters; ‘‘The Utilisation of Exhaust Steam by the Combined 
Application of Steam Accumulators and Condensing Turbines,” by 
Professor A. Rateau. 

THE STAFFORDSHIRE IRON AND STEEL InstituTE. — Saturday, 
April 4, at the Institute, Dudley, when Professor W. J. Ashley, 
M.A. (Birmingham University) will read a paper on ‘Commercial 
Education in its Relation to Works Management.” Chair to be 
taken at 7 p.m. 

Society oF CHEMICAL INDUSTRY.—Monday, April 6, at the 
Chemical Society’s Rooms, Burlington House, Piccadilly. The 
following papers will be read and discu: :— “The Manufac- 
ture of Iodine from Nitrate Liquors,” by Dr. W. Newton, F.L.C., 
F.C.S. ; ‘‘New Modification of Coffignier’s Prussian Blue Reac- 
tion, and a Possible Application,” by Mr. Watson Smith, F.I.C., 
F.C.S. ; ‘‘The Explosion of Potassium Chlorate at St. Helen’s,” 
by Dr. A. Dupré, F.R.S. The ting will e at 8 p.m. 

Society oF ENGINEERS.—Ordinary meeting on Monday, April 6, 
at the Royal United Service Institution, at 7.30 p.m., when a 
paper will be read, entitled “‘ Road Maintenance and Administra- 
tion,” by Mr. Robert J. Thomas, M. Inst. C.E. 

Tue INSTITUTION OF CriviL ENGINEERS. — Tuesday, April 7, at 
8 p.m. Paper to be further discussed : — ‘‘ American Loco- 
motive Practice,” by Mr. Percy John Cowan. At this meeting 
the monthly ballot for members will be taken.—Students’ visit, 
Friday, April 3, at 3.30 p.m., to the New River Company’s re- 
servoirs and pumping station in course of construction at Kemp- 
ton Park. (Train from Waterloo Station to Sunbury, 2.35 p.m. 
Return train arrives at Waterloo at 6.23 p.m.) 

LIVERPOOL ENGINEERING Socuner.—Wellncadey evening, April 8, 
at the Royal Institution, Colquitt-street, at 8 o'clock. Owing to 
the honorary solicitor (Mr. Ernest W. Pierce) being unable, through 
pressure of business, to read his promised paper upon ‘‘ Expert 
Evidence,” the evening will be devoted to short papers by various 

bers on miscell subjects of interest. 
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THE ADMISSION OF FACTORY 
WASTES TO THE SEWERS. 

Or late years it seems to have become an estab- 
lished practice to draw up Acts of Parliament in 
such language that different parties in the House of 
Commons are each able to construe particular sen- 
tences to their individual likings, whilst the actual 
interpretation of the ambiguities has finally to be 
settled in the law courts. -Many cases will occur 
to everyone in which the law, as finally interpreted 
by the judges, has been such as to considerably 
astonish those originally responsible for the legisla- 
Whilst this plan of using equi- 
vocal language in the wording of our laws originates 
generally in the exigencies of Parliamentary strife, 


*| it has sometimes proved a blessing in disguise, a case 
5|in point being the Rivers Pollution Act of 1876. 


At that date ardent sanitarians were convinced 
that they knew all about the proper methods of 
disposing of sewage; and had their views been 
adopted in their entirety, there is little doubt that 
the Act would have had to have been repealed 
Fortunately, 
however, definite statements as to the respective 
rights and duties of manufacturers and local autho- 
rities were avoided, and thus a breathing time was 


63| afforded in which the most ardent advocates of 


sanitary legislation were enabled to discover that 
much research and experiment was still necessary to 
the satisfactory solution of the problem of sewage 
disposal. Hundreds of thousands of pounds were 
wasted on abortive attempts at rendering sewage 
treatment commercially profitable, and dozens of 





different methods of treatment by chemical means 
were tried in turn and abandoned as costly failures. 
Had manufacturers at that date been required to 
thoroughly purify their wastes before turning them 
out of their works, they would have been compelled 
to close their factories, and local authorities dealing 
with domestic sewage were in little better plight. 
Of course, in certain cases land treatment was avail- 
able, but in the case of large towns it was extremely 
difficult to obtain the great areas required at a 


260 | reasonable price. 


Under the Public Health Act of 1875 the owner 
or occupier of premises within the district of a 
local authority was entitled to cause his drains to 
empty into the sewers of that authority. The right 
thus conferred was a perfectly definite one, and the 
clause has been held to give manufacturers also a 
right to turn all their waste direct into the sewers. 
Had this been generally admitted, the local autho- 
rities in many cases would have been in a very 
great difficulty. They would have had to build larger 
sewers, and to undertake the purification of these 
raw wastes at the same time as that of the ordinary 
domestic sewage. Fortunately, however, the Act 
of 1876 was vague in its language, merely stating 
that every sanitary authority must “‘ give facilities” 
for enabling manufacturers to pass their wastes into 
the sewers ; but empowering them at the same time 
to refuse access to the sewers on the ground of the 
sewers being of insuflicient size to take these factory 
wastes in addition to the ordinary sewage, or on the 
ground that the wastes in question would render 
the sewage more difficult to treat or sell. It is still 
a moot point as to whether this clause does or does 
not modify the clause of the 1875 Act quoted above, 
which definitely gives occupiers the right to pass 
their wastes into the sewers. The law officers of 
the Crown advise that it does so modify this Act, 
but other lawyers differ. Asa consequence, practice 
is very varied. In the interim report of the Royal 
Commission on the treatment and disposing of 
sewage which was issued last week, it is stated that 
out of 46 local authorities represented on the West 
Riding District Councils’ Association, 29 absolutely 
refuse to permit trade effluents to enter the sewers, 
four allow them to enter under certain conditions, 
and 16 admit them unconditionally. As a conse- 
quence, those wishing to start manufactures pro- 
ducing offensive wastes will naturally select a site 
in the 16 districts last named, and the last state of 
the sewers here will be worse than the first, though, 
of course, the authorities are more or less compen- 
sated by the corresponding increase in the rateable 
value of their district. here such wastes are ad- 
mitted conditionally, a special difficulty arises, in 
that there are usually some manufacturers who, 
having had a connection with the sewers for 30 
years or so, have now acquired a prescriptive right 
to turn in their sewage without any preliminary 
treatment. Others wishing to start in the same 
line of-business are handicapped by being required 
to undertake a preliminary purification ; to this they 
naturally object, the more especially as it is by no 
means certain that the authority has any real legal 
right to require such from them. Nevertheless, it 
would séem that, for the benefit of the community 
generally, the local authority should have this 
power; as the evidence given before the Com- 
mittee showed that whilst it was in general much 
more costly for a manufacturer to thoroughly 
purify his effluents before parting with them than 
it was for the authority to treat them as part of a 
mixed sewage, this treatment by the authority was 
much simplified if some suitable preliminary puri- 
fication was carried out by the manufacturer ; and 
if he took care also to distribute the discharge over 
the whole day, rather than to pass it all into the 
sewers during one short period. From the evidence 
given it seems that manufacturers generally are 
prepared to agree to carry out a preliminary treat- 
ment of this kind, but they ask that conditions as 
to this should apply also to existing works which 
now run off their crude wastes direct into the 
sewers. The local authorities in the manufacturing 
districts, on the other hand, seem equally repared 
to approve of a change in the law which will compel 
them to receive works’ sewage, subject, however, to 
certain precautions. 

As matters stand, the local authority is not 
bound to build a sewer large enough to admit these 
trade wastes unless it so chooses. It seems, more- 
over, unfair that a factory erected in a thinly popu- 
lated neighbourhood should be enabled to have an 
expensive sewer to deal with its wastes, built en- 
tirely at the cost of the ratepayers. Of course, the 
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factory would contribute to the rates, but other 
factories of equal rateable value might discharge 
only a small quantity of ordinary domestic sewage. 
Nevertheless, the Commissioners recommend that 
no special charge should be made in such conditions, 
and it would seem that the local authorities are 
quite prepared to carry out the necessary works and 
receive such sewage after preliminary treatment. It 
is, in fact, quite refreshing, considering the way 
manufacturers are sometimes harried by local autho- 
rities round London, to observe that in the North, 
corresponding local bodies welcome the erection of 
new plants, and are prepared to face, under suitable 
conditions, any consequent expense to themselves 
thereby arising. Thus Councillor Dreyfus, in reply 
to a question by Sir Michael Foster, said: ‘‘ I 
should say the local authorities ought to be com- 
pelled to take that trade effluent in their midst, 
provided that conditions—safety conditions—that 
they lay down are obeyed by the manufacturer ; be- 
cause, after all, the country lives on its trade, and we 
must put no obstacle in the way of competing much 
more with the foreigners than we have already.” 
The Rivers Pollution Boards are also in favour 
of this being done, as they point out that they 
would thus have a much smaller number of purifi- 
cation works to keep under inspection, since the 
numerous factory plants would be abandoned. 

In view of these facts, the Commissioners advise 
that the existing law should be altered so as to make 
it the duty of the local authority to provide such 
sewers as are necessary to carry trade effluents as 
well as domestic sewage, and that the manufacturer 
should be given the right, subject to the observance 
of certain safeguards, to discharge trade effluents 
into the sewers of the local authority. They do 
not think that the statute should state definitely 
what these safeguards should be, but suggest 
that each district should frame its own regu- 
lations subject to confirmation by a central 
authority. Where the manufacturer carries out 
proper preliminary purification before turning his 
wastes into the sewers, they suggest that no special 
charge should be made by the local authority for 
the further treatment of his effluent. In certain 
cases, however, the manufacturer has no space 
available for the necessary purification works, and 
must thus turn his crude effluents direct into the 
sewers ; and then they consider it would be fair to 
charge him with at least part of the cost of purifi- 
cation at the main sewage works. All disputes re- 
lating to these matters should, they propose, be 
settled by a central authority under the Local 
Government Board, and without appeal to the 
courts of law. This recommendation may not be 
universally acceptable, but we fancy it will meet 
with the approval of most business men. Every- 
one, it is true, must admire the marvellous 
manner in which certain of our judges grasp the 
essential features of complicated industrial cases, 
but this technical education of the Bench is an 
exceedingly expensive operation. In one case re- 
ferred to by the Commissioners—viz., Sevenoaks 
District Council v. Messrs. Whitmore—the taxed 
costs were about 7000/., and Although Messrs. 
Whitmore were successful, they were neverthe- 
less over 10001. out of pocket. Moreover, the 
expert evidence tendered was most conflicting; 
the different witnesses called giving evidence, not 
only quite inconsistent with each other, but in cross- 
examination they gave evidence at variance with their 
evidence-in-chief. To avoid this state of affairs it is 
suggested that the proposed central authority shall 
be its own expert, having amongst its permanent 
chief officers, in addition to an administrative head, 
a bacteriologist having special knowledge of the 
bacteriology of sewage, trade effluents, and water- 
supply; a chemist with special knowledge of chemis- 
try as applied to the same matters ; and an engi- 
neer having a special knowledge of geology and 
water-supply. Further, it is stated that the autho- 
rity should have its own laboratory. Neither 
counsel nor expert witnesses would be heard save 
by special permission of this central authority. It 
is hoped in this way to arrive at decisions which 
otherwise could only be reached after long and ex- 
pensive litigation; though it is recognised that even 
with a central authority of the type suggested, many 
of the questions which may arise will be such as to 
be pone of settlement only by lengthy experiment. 

Asa court of first instance, it is suggested that 
the river boards formed under the Act of 1876 
should be used. Of these, there are only three in 


existence—viz., those having authority over the 
Mersey and Irwell, the Ribble, and the rivers of 





the West Riding ; but it is proposed that similar 
boards should be constituted throughout the 
country, the members being nominated by the 
councils of the counties through which the different 
water-courses pass. In this way each river board 
would have authority over the whole watershed of 
a river, irrespective of the number of different 
counties and townships passed through. 








NAVAL TRAINING. 

Tue Admiralty are not losing time in following 
up the ‘‘ general shake-up ’—to adopt an apt ex- 
pression lately used by a naval ofticer—which is 
taking place in the administration of the Fleet. A 
new circular was issued on Monday, signed by the 
Secretary of the Navy, and is addressed to all com- 
manders-in-chief, captains and commanders, and 
commanding officers in His Majesty’s ships. It is 
in further explanation of Lord Selborne’s now 
famous memorandum of Christmas Day last, which, 
it will be remembered, we reviewed at some length 
at the time. 

We learn also, from a somewhat tame debate which 
took place on Monday last in the House of Commons 
on the Works Vote, that progress is being made 
with the new training establishment for cadets at 
Osborne, Isle of Wight ; and an engineering shop 
has been commenced on the banks of the Medina. 
This, it is expected, will be opened in August. Two 
hundred cadets will be at Osborne, and at Dart- 
mouth there will be between five and six hundred. 

The circular letter is a long document, and treats 
of many subjects which can only be briefly dealt 
with by us on the present occasion. The details as 
to rates of pay and other matters of that nature 
will be found in the circular by those more par- 
ticularly interested ; we can only deal here with 
some of the general principles involved. The 
First Lord’s memorandum is very largely concerned 
with the status of officers, but the present letter 
gives particulars in regard to the training of the 
lower ratings. Ordinary seamen, it states, will be 
put through a course of training, under the chief or 
leading stoker mechanic, in the use of simple tools. 
It is to be hoped that a careful selection will be 
made of these instructors. Of late years the ditti- 
culty in getting artificers into the Navy has led to 
a large number of men being admitted who were 
artificers only in name, and were by no means as 
skilled as they should be in the use of tools. How- 
ever, there are plenty of good men yet in the Navy, 
the dangerous policy of keeping down the engine- 
room personnel not having had the full effect it 
would have had had it been continued for many 
years longer. No doubt the best of these men will 
be selected for the instructional purposes referred 
to. The ordinary seamen are also to be instructed 
in the working of watertight doors, sluices, fire- 
mains, &c., and the general duties of the stoke- 
hold; they will have to undergo an examination 
in these matters before they can be rated as ‘‘ A.B.” 
Moreover, while the seaman is under instruction he 
will be considered as attached to the engine-room 
complement. How far he will be under the 
authority of the engineer officer does not appear, 
but we have here knocked on the head at one blow 
the old argument against engineers having authority 
over men owing to the difficulties of dual control. 
The seaman is also to be taught the use of levers, 
jacks, purchases, hammers, drifts, punches, braces, 
spanners, and all the other simple mechanical tools. 

e will have to sweep tubes, work in the bunkers 
(this has been done for some time past), clean the 
fires, and obtain a general knowledge of stokehold 
work, with both cylindrical and water-tube boilers. 
We see, therefore, that the governing powers are 
putting in practice their recently-expressed view— 
that the sailor of the Royal Navy must, at the 
present day, be an engineer to be efficient. 

Another important feature of the letter is the 
insistance on improvement of the physical condition 
of the men. Masts and sails, which formed an 
admirable means of improving the health and 
muscular development of the seaman, are things 
of the past, and in their place we are to have 
physical and gymnastic training for officers and men. 
This was to begin on April 1. At each of the home 
ports there will be established a gymnasium, with 
a staff of instructors, and the system will be ex- 
tended throughout the Fleet. For the purpose, a 
commander has already been appointed superinten- 
dent of the gymnasia, with a lieutenant as his assis- 
tant, and two lieutenants of marines have been 
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and Channel Squadrons as inspectors. In addition 
to this, thirty-six seamen have passed through a six 
months’ course of gymnastics, and have been allotted 
to the ships of the two squadrons as instructors. 
It is proposed that ultimately the gymnastic staff 
shall consist of 17 officers and 443 instructors. This 
matter is dealt with very fully in the circular letter, 
details being set forth as to the course of instruction. 

Turning to another part of the circular letter, 
we find that additional attention is being given to 
the training of seamen in gunnery and torpedo 
work, both at sea and in barracks. In this matter 
the authorities are feeling their way, and propose 
making the first experiment at Portsmouth at the 
naval manceuvres of the coming summer, so as to 
find by experience what is the best system to carry 
out. The training of sailors in barracks is an un- 
popular proceeding, the general opinion being that 
seamen should learn their duties at sea ; the long 
watch of the French in Toulon by Nelson is gene- 
rally brought forward as an example of how perfect 
an instrument the Fleet may be made by continued 
sea practice. What, however, was admirable in 
Nelson’s day may not be so necessary at the pre- 
sent time. For the highest efficiency in manceuvr- 
ing a ship under sail, the actual sailing of the vessel 
in the open sea is absolutely necessary ; neither 
gymnastics nor practice with rigged vessels in har- 
bour could take the place of real sea work. In the 
present day, many of the operations on board ship, 
nearly all of which are of an engineering nature, 
can be very efficiently taught on dry land. We 
do not mean by this that sea experience—and a 
large amount of sea experience—is not necessary, 
but one of the chief attributes of seamanship in 
the present day is that a man should have “ sea 
legs.” For this and other reasons, land training 
may be safely instituted for sea practice to a larger 
extent than was the case a hundred years ago. 
That, of course, applies to the ordinary ratings 
on board ship; for the practice of officers, espe- 
cially of captains and admirals, in the handling 
of ships and squadrons, sea work is as necessary as 
ever it was before. It is satisfactory to see that 
the time spent on shore by officers qualifying for 
gunnery and torpedo lieutenants is to be shortened; 
and for navigating officers a course of practical 
training is to be provided in an instructional sea- 
going ship. 

The letter gives some particulars in regard to the 
artificer class. As has already been stated, a certain 
number of boy artificers are to be admitted. These 
will be selected by open competition, but fifteen 
will be taken from amongst the sons of warrant and 
petty officers, and non-commissioned officers of the 
marines, as wellas skilled artisans of the dockyards. 
It is a good idea on the part of the Admiralty to 
train up a certain proportion, at any rate, of future 
artificers. A man who has been brought into 
the service at a youthful age is nearly always 
a more satisfactory product: than he who has 
passed his boyhood and youth unconnected with 
the Navy. This is not from any reason asso- 
ciated with his professional ability or skill, but 
simply on account of the esprit de corps, which is 
hardly ever acquired beyond the youthful period 
of life. It is to be hoped, however, that the 
authorities will take care that the training of these 
craftsmen is real and practical, and is not, es it is 
apt to be under Government superintendence, of a 
perfunctory nature. It will be possible for these 
boy artificers to become chief artificer engineers-— 
the newly-instituted commission rank—and a cer- 
tain number from this grade will be admissible as 
lieutenants, as will be the case with chief gunners, 
chief boatswains, and chief carpenters, who will Le 
eligible for promotion to the rank of lieutenant, 
either for acts of gallantry or for other reasons, 
The total number is set down at 100, and an outfit 
allowance of 501. is to be granted on promotion. 

It is further stated in the circular letter that the 
new regulations as to rank and pay of engineer 
officers mentioned in Lord Selborne’s memorandum 
are to take place from the beginning of this month. 
It is settled that, although the new titles do not 
generally affect the status of engineer officers, 
their adoption will facilitate the fusion that must 
take place when the lieutenants E under the new 
scheme come into the service. The letter also 
gives some details in regard to the position of 
present engineer-officers ranking with flag-officers, 
captains and commanders, and also as to the new 
rates of pay and allowances. For these details we 
must refer our readers to the Government publica- 
tion. 




















APRIL 3, 1903. ] 


ENGINEERING. 


455 








The letter also states that the scheme of training 
to be followed at the new Osborne College will be 
considered at once, now that Professor Ewing has 
been appointed as Director of Naval Education. 
Lieutenants, sub-lieutenants, and cadets will be 
trained in shore establishments, and practical in- 
struction will be given to cadets in engineering, 
navigation, and other portions of an officer’s duties. 
The time to be allotted to these various branches 
of education is under consideration, as well as the 
extent to which training in a sea-going ship should 
occupy the time either during or towards the end 
of the first four years of the cadet’s period of 
service. Should the cadet fail to satisfy certain 
tects at the end of the first four years, or should 
he, for any other reason, be adjudged unsuitable, 
he will be withdrawn from the Service. The ques- 
tion of the course of instruction at Greenwich, 
Portsmouth, and Keyham, when cadets reach sub- 
lieutenant’s rank, is still under consideration, and 
every effort will be exerted to make a more effec- 
tive use of the time spent at shore establishments. 
It is hoped that in future less time will be occupied 
chan is the case at present in these courses of in- 
struction, which, the circular says, ‘‘ have the ill- 
effect of congregating a very large body of young 
officers at shore establishments for a lengthy period 
at a time of their service which would be more 
profitably spent at sea.” 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS’ VISIT TO ITALY. 

Tue Institution of Electrical Engineers will, to- 
morrow and next week, pay a visit to the hydro- 
electric plants and the electric railways of Lom- 
bardy. A continuation of these highly instructive 
excursions, which were initiated in 1898, will gene- 
rally be welcome ; and in making this selection for 
the current year the Council of the Institution was 
sure of a hearty response from the members. We 
have all heard a good deal about the Valtellina Rail- 
way, both at the Glasgow Engineering Conference, 
and during the arbitration case concerning the elec- 
tric service to be adopted on the District and Metro- 
politan Railways.* But the experts examined before 
the arbitrator could not testify to actual experience 
gained in the working of a triphase electric railway of 
the type which was proposed for the Inner Circle. 
More recently the Valtellina Railway has been 
opened. There are other electric railways to be 
studied in Lombardy ; water-power has helped to 
render the change from steam to electric working 
possible, and has contributed to the rapid develop- 
ment of industries which were severely hampered 
by the absence of coalfields. Milan has now once 
more beaten Lyons in the silk industry, which 
flourished in Lombardy before France took the lead 
in the seventeenth century. 

A visit to Italy was, moreover, in the natural 
sequence of things. The first foreign visit was made, 
under the leadership of Dr. Sylvanus Thompson, to 
Switzerland. The grand hydro-electric central sta- 
tion at Rheinfelden, the famous works of the great 
electrical and engineering firms of Switzerland, the 
Jungfrau Railway, and the ‘Burgdorf-Thun Tri- 
phase Railway, were the chief items of a programme 
which would afford ample interest for a renewed 
visit. In 1900 the Paris Exhibition brought the 
British and the American Institutions of Electrical 
Engineers to the Seine, under the joint presidency 
of Professor Perry and Mr. Carl Hering. In the 
following year a hurried visit was paid, under the 
leadership of Mr. Alexander Siemens, to the great 
manufacturing firms and the electrical works of 
Hanover, Berlin, Dresden, Nuremberg, and Frank- 
fort. As in Switzerland, half the programme would 
have sufficed if various considerations—those of 
professional etiquette not to be overlooked—had 
not rendered it advisable to extend what was origi- 
nally known as the invitation to Berlin. In 
1901 the Glasgow Exhibition and the Engineering 
Conference called the Institution to the Clyde, 
where Mr. [Langdon presided over the Elec- 
trical Section. If the Electrical Engineers had 
‘proceeded to Diisseldorf in the following year, like 
the Naval Architects and the members of the Iron 
and Steel Institute, they might not have been 
so strongly impressed, perhaps, as their col- 
leagues, since electricity was not so much to the 
front at Diisseldorf as iron and mining. But they 
would have come home full of appreciation of this 
purely local but splendid display. We shall next 

* See TRACTION AND TRANSMISSION, vol, ii., page 213, 
and vol. v., page 124, 








year be able to compare St. Louis with London, 
Paris, Chicago, and Diisseldorf, for the Institution 
of Electrical Engineers has accepted an invitation 
to St. Louis for 1904. 

Meanwhile, the Institution will examine the 
development of hydro-electric power transmis- 
sion on the southern slope of the Alps. The 
programme is not so extensive as it has been 
on previous occasions. Milan will practically be 
the headquarters for the week, although two 
days will be spent at Como, just as much, 
perhaps, for the sake of combining the pleasant 
with the useful, as for practical reasons. It 
will be early yet in the season for the Italian 
lakes. But that the programme meets with the 
approval of the electrician is proved by the fact 
that more than 120 members had sent in their 
names a fortnight before the start was to be 
made. A good many ladies are expected, and 
their comfort will duly be attended to: ‘‘ Ladies 
are not advised to take part in this excursion,” we 
read several times on the preliminary programme 
now before us. The Valtellina Railway and the 
Morbegno Power Station on the Adda River are to 
be inspected on April 4. The following day— 
Sunday—members, together with their colleagues, 
will do homage to the memory of Volta, whose 
tomb is near Como. Two other celebrated citizens 
of Como—Pliny the Elder and the Younger—have 
only statues in their native town; for the elder 
was buried by the ashes ejected by Vesuvius in 
A.D. 79, and the burial-place of the younger is not 
known, so far as we remember. On Monday the 
Milan-Gallarate Railway and the Tornavento Power 
Station willbe inspected. On Tuesday, the Paderno 
Power Station on the Adda, the biggest hydro- 
electric plant in Europe, and, further, the silk 
works of Messrs. Gavazzi, will be visited. Wed- 
nesday will be a very busy day in Milan. In addi- 
tion to the Royal Technical Institute and the 
Central Electric Station (the old Edison station), 
the Telephone Exchange, the cable works of Messrs. 
Pirelli and Co., the turbine works of Messrs. Riva, 
Monneret and Co., builders of most of the turbines 
to be seen, the electrical works of Messrs. Gadda 
and Co., and the Officine Meccaniche Electric Car 
Works will be open to members. Not to make the 
choice too hard for members, it is thought that 
some of these works will also be open on Friday— 
that will be Good Friday, however. Visits to the 
Vizzola Power Station, on the Ticino, feeding the 
network of railways converging at Milan, and to 
the works of Messrs. Tosi, and the cotton mills of 
Messrs. Frua and Banfi, will conclude the official 
programme. 

Not a short programme, therefore, and it comes 
at the end of a long journey from London. Mem- 
bers will see much that is new: Italian turbines, 
cars, and lines; triphase motors of Messrs. Ganz 
and Co., of Budapest ; electric apparatus of the 
Schuckert Company, of Nuremberg ; and mills and 
works with more or less Italian outfits. And they 
will also find a good deal of what they have plenty 
of opportunity to study over here in this country, 
if they have not lately been over to the United 
States. Participation in these excursions is re- 
stricted to members of the Institution and their 
families. A report upon this visit will duly appear 
in our columns, 








CHANGES IN UNITED 
PATENT LAWS 

THE most recent despatches from America have 
brought to this country the news that a Bill whose 
provisions are of the highest importance to the 
industrial community of Great Britain has been 
finally passed by the Senate of the United States, 
and has received the signature of the President. 
The measure introduces changes in the patent laws, 
and under it the United States will, for the first 
time, come into line with the other signatories to 
the International Convention for the Protection of 
Industrial Property. The absence of uniformity 
between the attitude of America and that of other 
countries in this matter has been a serious flaw in 
the American patent laws. In past years British 
inventors, to say nothing of those of other coun- 
tries, have undoubtedly had a grievance against 
the United States Government, in that they were 
deprived of privileges in America which have been 
granted by this country to the citizens of the 
United States ; but now that grievance will cease 
to exist. The effect of the new measure will be 
better understood if we explain first what has been 
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the position hitherto in America, and how the law 
of that country has been inequitable to British 
inventors. 

We must first go back to the terms of the Inter- 
national Convention signed at Paris on March 20, 
1883, and subsequently amended by an additional 
Act, signed at Brussels on December 14, 1900. 
The chief purpose of that Convention was to afford 
mutual protection to those subjects and citizens of 
the respective countries signing it, who might take 
out patents for inventions in more than one country. 
Trade marks, trade names, and industrial designs 
also came within the Convention ; but it will be 
sufficient here to deal with patents alone. 
Article IV. of the Convention is the most im- 
portant, and is in these terms :— 

‘* Article 1V.— Any person who has duly applied 
for a patent . . . . in one of the contracting States 
shall enjoy, as regards registrationin the other States, 
and reserving the rights of third parties, a right of 
priority during the periods hereinafter stated. 
Consequently, subsequent registration in any of 
the other States of the Union before expiry of 
these periods shall not be invalidated through any 
acts accomplished in the interval, either, for in- 
stance, by another registration, by publication of 
the invention, or by the working of it. . . . The 
above-mentioned terms of priority shall be twelve 
months for patents. . . .” 

The original Convention of 1883 gave seven 
months’ priority, but this was extended to twelve 
months in 1900. The effect, then, of this Article 
is that any person, a citizen of one of the contract- 
ing States, who takes out a patent in one of such 
States, may at any time within twelve months 
thereafter lodge an application for a patent for the 
same invention in any of the other countries, and 
his application will take priority of similar applica- 
cations made in that country before that date, but 
subsequent to the date of his original application. 
This protection is of the greatest value to inventors, 
and an examination of our list of patents will show 
the large extent to which advantage has been taken 
of the Convention in applications from foreign 
countries. 

Now the United States of America is one of the 
contracting States signing the Convention. An 
American, therefore, who applies for a patent in his 
own country, say, on January 1, may obtain a 
British patent for the same invention by lodging 
an application here under the Convention at any 
time up to December 31 of the same year ; and his 
British patent, when issued, will bear the date of 
the original American application (January 1). It 
therefore takes priority of other British applications 
for patents for the same invention that may have 
been made in the intervening period (see Section 103 
vf the Patents Acts, 1883-1888, as amended by Sec- 
tion 1 (1) of the Patents Act, 1901). ~ Thus far all is 
clear, as America is merely enjoying the privileges 
granted by the Convention. But those privileges 
were to be mutual, and British inventors ought to 
have a similar priority allowed to their applications 
for American patents, after having pri in this 
country. Until now this has been denied them, as 
the terms of the Ameri¢an patent laws have hitherto 
been antagonistic to the terms of the Convention, or 
at least inadequate in scope to include these terms. 

The important section of the American laws for 
our purpose is Section 4887 of the revised statutes 
of the United States as amended by the Act of 
1897, and is in these words :— 

‘* No person otherwise entitled thereto shall be 
debarred from receiving a patent for his invention 
or discovery, nor shall any patent be declared in- 
valid by reason of its having been first patented 
or caused to be patented by the inventor or his 
legal representatives or assigns in a foreign country. 
‘*Unless the application for said foreign patent 
was filed more than seven months prior to the filing 
of the application in this country, in which case no 
patent shall be granted in this country.” 

We may notice. first that while the British 
law was changed in 1901 so as to adopt the 
amendment of the Convention in 1900 which 
increased the period for lodging an application 
under the Convention from seven to twelve 
months, the American law has since 1897 kept 
the old period of seven months; but this is a 
minor point. The really important thing is that 
this section does not give any priority to the 
foreign application. It simply says, in effect, that 
the fact that a patent has been applied for, and 
perhaps issued, in a foreign country, will not be a 








fatal objection to the grant of an American patent, 
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provided the American application is made not 
more than seven months later than the foreign ap- 
plication. If this period is not exceeded, then a 
patent may be granted in America if the applicant 
is ‘‘ otherwise entitled to” it. Now if some one in 
America lodges an application for a patent for the 
same invention between the dates of the foreigner’s 
foreign and American applications, the two Ameri- 
can applications are put ‘‘ in interference,” and in 
these proceedings coeteris paribus, the application 
by the American is given priority, because it was 
deposited in the Patent Office at Washington 
before the other. Under the Convention the appli- 
cation by the foreigner ought to have priority, as 
its date should be considered that of the original 
foreign application, but the terms of Section 4887 
have been strictly interpreted by the American 
Patent Office authorities, and the practice has been 
to hold fast by the law and not to recognise the 
Convention. 

It is easy to understand why, in such circum- 
stances, British inventors should have felt that 
they had a grievance against the United States Go- 
vernment. It has certainly been hard upon them 
that Americans should obtain priority over them in 
this country under the terms of a convention which 
the American Patent Office would not, or could not, 
recognise; and the question has actually been raised, 
though never fully discussed or brought to a test, 
whether our Patent Office could grant a valid patent 
to an American under the Convention, where an- 
other application for the same invention had been 
deposited here at an earlier date than the American’s 
British application, but later than his parent ap- 
plication. The position has been made even more 
harsh to British inventors by the practice of the 
American Patent Office of refusing to recognise a 
provisional specification as a patent, while the 
necessity of making the American application 
within seven months from the parent application 
has compelled them to prepare a complete specifi- 
cation for deposit in the American office within 
that period, although nine months are allowed here 
for that purpose. Had the period been extended 


to twelve months after the amendment of the Con- | 


vention in 1900, this last objection would have 
been removed. Until now it has certainly been a 
cause of annoyance. 

The new measure, however, will put an end to 
the anomalous position, and instead of a unilateral 
contract we shall have mutual privileges. We have 
not yet seen the actual terms of the Act, but it is 
clear from notices of it in the American technical 
Press that it brings into force in America the pro- 
visions of the Convention. It also makes it pos- 
sible for a foreigner to file a caveat, which was for- 
merly only open to citizens of the United States, or 
to foreigners who had declared their intention of 
becoming citizens. We are excéedingly glad to 
find that the American technical Press welcomes the 
change, and is not slow to point out the injustice of 
the old law to citizens of other nations. Nowhere 
have we seen the true position stated more strongly 
or more clearly than in the pages of our contem- 
porary, the Scientific American, whose issue for 

farch 7, published before the Bill had passed 
Congress, contained the following passage :— 

‘*The importance of this Bill has, perhaps, been 
under-estimated. It is considered, perhaps, by 
those who have not investigated its meaning, and 
do not understand its spirit, that as it provides for 
expanding the privileges of the Patent Laws as 
affecting foreigners, it is of comparatively small 
importance ; but it means far more than that. The 
failure to pass the Bill by Congress would be an 
act of bad faith towards the other signatories of 
the International Treaty. The United States has 
entered into a contract or treaty with certain other 
Powers. This treaty is not operative within the 
United States, although it has been ratified by the 
Senate and signed by the President, for the reason 
that the Patent Laws have not been so modified 
as to conform to the terms of such treaty. 

**Under the existing condit:ons the foreign 
members of the International Convention are 
extending to citizens of the United States certain 
rights and privileges which the United States, 
under the present Patent Laws, refuses to grant to 
foreigners. This is neither fair nor honest, and it 
is the intent of the present Bill to correct these 
inequalities and to extend to foreigners the same 
privileges that citizens of the United States enjoy 
who seek to obtain protection for industrial property 
in other countries of the Convention.” 





of the American patent laws has been so long 
delayed ; but in face of such a frank acknowledg- 
ment from an American source of the justice of 
our complaint, we are content to let the past be 
forgotten and to find satisfaction in the fact that 
the cause of complaint is now removed. 








INSTITUTION OF NAVAL 
ARCHITECTS. 

Tue Annual Spring Meeting of the Institution of 
Naval Architects was commenced on Wednesday 
morning last, the President, the Right Hon. the 
Earl of Glasgow, being in the chair. There was an 
unusually large attendance of members, and a full 
programme of papers, a list of which we have 
already given. 

After the usual preliminary proceedings, the 
Secretary, Mr. Richard Dana, read the annual report 
of the Council. From this it appeared that the 
roll of membership was increasing, although not to 
so large an extent as during the previous year ; this 
was attributed to the fact that no summer meeting 
was held. Mr. H. Morgan, who for so many years 
has held the position of Treasurer, has retired 
since the last meeting, Dr. F. Elgar filling 
his place. The accounts show a_ satisfactory 
balance, and that the Institution is increasing 
in a satisfactory manner. The Martell Scholarship 
in Naval Architecture has been awarded to Mr. 
Lloyd Woollard, of the Thames Iron Works, the 
award being based on the result of the Board of 
Education’s examinations in the prescribed sub- 
jects. The successful candidate is now pursuing 
his studies at the Royal Naval College at Green- 
wich. Reference was made to the Admiralty Com- 
mittee on Mercantile Cruisers, a subject which was 
suggested to the First Lord of the Admiralty by 
the Council of the Institution. Professor Biles 
had been selected to represent the Institution on 
this Committee, and the report of its findings was 
made public in December last. Dr. Elgar, Mr. J. 
Dunn, Mr. C. E. Allan, and Mr. G. B. Hunter 
had been selected as representatives of the Institu- 
tion on the Technical Sub-Committee of Lloyd’s 
Register. A cordial invitation had been received 
from the Lord Mayor of Belfast (Sir Daniel Dixon) 
to hold the Summer Meeting in that city. This 
invitation had been accepted by the Council, 
whilst a further invitation had been received from 
Dublin to include a visit to that city. This had 
been sent by the President of the Institution of 
Civil Engineers of Ireland, Mr. J. H. Ryan, and 
had also been accepted. The Institution’s gold 
medals had been awarded to Captain G. Russo, 
Royal Italian Navy, for his valuable paper on 
“The Navipendular Method of Experiments as 
Applied to some Warships of Different Classes,” 
and to Professor S. Dunkerley for his paper on 
‘“*The Straining Actions on Different Parts of a 
Crankshaft.” These medals were subsequently 
presented by Lord Glasgow. 


ALTERATION OF RULEs. 


Professor Biles next moved certain alterations 
in the rules of the Institution. These were put 
forward in consequence of the scrutineers having 
reported that at the last ballot there was a good 
deal of ‘‘plumping” in the election of officers. 
This, the Council considered, was not a desirable 
thing, and in order to avoid members being carried 
away by their partiality, and endeavouring to give 
undue prominence to their friends, it was decided 
that such alterations should be made in the rules 
as would put a stop to the practice. Mr. Macfar- 
lane Gray seconded the motion, which was put and 
“— carried. 

he next business was the reading of the 


THe PReEsIDENT’s ADDRESS. 


Lord Glasgow first referred to the losses the 
Institution had sustained during the past year by 
death, speaking of Mr. Martell, who for so many 
years was a familiar-figure at meetings of the Institu- 
tion. A second Vice-President has also, during the 
past year, been taken—Mr. G. W. Rendel, whose 
death occurred early last autumn. Mr. Frank C. 
Marshall, although not on the Council at the time 
of his decease, had served on that body from 1886 
to 1897. The address next referred to the scheme 
for establishing an experimental tank which would 
be available for all private shipbuilders in the 
United Kingdom, in connection with the National 
Physical Laboratory at Bushey. In his address last 


It is, perhaps, remarkable that the amendment i year, Lord Glasgow laid before the Institution the 
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steps that had, at that time, been taken to carry 
out the views expressed at the previous Summer 
Meeting. The Bushey scheme appeared to offer a 
likely solution ; but the objection had been raised 
that the difficulty of satisfying the requirements of 
a number of firms who might be requiring models to 
be tested at one and the same time was an insuper- 
able drawback to the establishment of a single tank 
for the use of all shipbuilders. The best answer to 
this would be found, not in the abandonment of 
the idea, but in the establishment of sufficient ex- 
perimental tanks to meet the reasonable require- 
ments of the shipbuilders of this country. The 
value and trustworthiness of this method of re- 
search had been conclusively established by thirty 
years’ experience gained in Admiralty establish- 
ments. Similar conclusions had been reached by 
Messrs. Denny Brothers from experience with their 
tank; and the experimental establishments in other 
countries, based on the Admiralty system, were 
being continuously extended. Italy, Germany, 
Russia, Holland, and the United States had adopted 
the system. In the opinion of the Council, there- 
fore, it was ost important that the experimental 
method of inquiry should be more widely applied 
in this country, where it originated, and was first 
proved to be such a powerful aid to progress in ship- 
design. Should it eventually be found undesirable 
to establish at Bushey an experimental tank for 
commercial purposes, there could, the President 
said, be no doubt that the idea of having, in connec- 
tion with the National Physical Laboratory, a tank 
for the purpose of systematic research into general 
principles, would have much to recommend it. In 
the opinion of Sir N. Barnaby and Sir W. H. White 
—who, as Directors of Naval Construction, had had 
long experience of the usefulness of this system— 
such a tank, used primarily for research work, 
would have a most marked and beneficial effect on 
the work of the naval architect, and would greatly 
assist the maintenance of our national position as 
shipbuilders. It was to be hoped that, whatever 
might be done by individual firms or districts for 
the establishment of experimental tanks, this pro- 
vision for pure research would not be neglected. 
After referring to the training and education of 
future shipbuilders and marine engineers, the in- 
fluence of trusts, and the work of the Standards 
Committee, Lord Glasgow proceeded to give a few 
figures as to the progress of shipbuilding during 
the past year. The total tonnage launched, both 
naval and mercantile, in the United Kingdom 
amounted to 1,521,700 tons, or 215,000 tons less 
than the preceding year, a shrinkage of 12} per 
cent. More than half of this reduction was on 
warship tonnage, chiefly of private construction. 
The falling off in similar tonnage under construc- 
tion at the close of 1902 is even more marked, 
being a decrease of 367,800 tons, or nearly 22 per 
cent. on the corresponding amount twelve months 
before, and this decrease is largely on merchant 
vessels under construction. Abroad, the returns 
from most of the leading maritime countries like- 
wise mark a diminution in the tonnage launched 
during 1902, the chief exceptions to this being 
France, where the increase in mercantile tonnage 
is under the head of sailing vessels, and Russia, 
whose warship construction has increased by a con- 
siderable percentage. On the other hand, the out- 
put of German shipyards shows, in the aggregate, 
a reduction on the previous year, and the United 
States—although their total of 396,400 tons is the 
next largest to the United Kingdom—still experi- 
enced a large reduction on the previous year’s 
work. Reference was made to the Water- 
tube Boiler Committee’s last report, and to the 
trials of the armoured cruiser Good Hope, 
after which the address gave some of the 
leading figures in the present year’s Navy 
Estimates. In concluding, Lord. Glasgow said 
that a new departure which would probably be 
welcomed by many Admiralty contractors was the 
decision of the Board to allow ships built by 
private firms to be completed in the contractors’ 
yards, so as to be in all respects ready for commis- 
sion. This policy would lead to all the shipbuild- 
ing firms who constructed war vessels gaining 
further experience, and thus being better prepared 
to undertake naval work. The practice recently 
followed of having ships repaired by the private 
firms who built them—a policy which was to be 
continued—was also calculated to increase the 
experience of private shipyards and marine 
engineering works, thus adding to the naval 
resources of the nation. Meanwhile, Lord Glas- 
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gow thought we must look upon the present 
estimates, however large, as a normal and rea- 
sonable provision for keeping our first line of 
defence up to the high standard which the Admi- 
ralty have rightly set up. But the price which the 
country must pay for her security was also high. 
Where the continual and progressive increase in 
the sums annually voted for naval defence was to 
lead or to end—whether the co-operation of the 
Colonies was to lessen the burden of the Mother 
Country, or a general disarmament of the Powers 
was to temporarily solve this unsolvable problem— 
these and many similar questions, however inte- 
resting, must be left to others to discuss and to 
the future to answer. For the members of the 
Institution the position was clear; Parliament 
voted the money, and the ships had to be built. 
Let the Institution see that the country received 
full value for its outlay, and that British-built 
ships continued to hold their own against all 
comers in speed, power, workmanship, and efti- 
ciency. 


Tue AccEssORIES OF MopERN WARSHIPS. 


The first paper down for reading was a contribu- 
tion by Mr. W. H. Whiting, Assistant-Director of 
Naval Construction, the title being ‘‘ On the Effect 
of Modern Accessories on the Size and Cost of 
Warships.” This paper we print in full this week, 
and may therefore at once proceed to the dis- 
cussion. 

Admiral Sir Edmund Freemantle was the first 
speaker. He congratulated Mr. Whiting on having 
contributed a most interesting paper, and he (the 
Admiral) was quite sure that the author was right 
in his main views. The paper was practically an 
indictment against the naval officers, for they were 
the people who asked for improved appliances and 
improved comforts. This, which he would describe 
as a disease of the British Navy, was more apparent 
with us than with other nations. The reason was 
plain : Our sailors spent more time at sea ; it was 
in human nature that the things we do every day 
assumed greater importance in our eyes than those 
things which were far distant, and which might 
never come to pass. Therefore guns, armour, and 
even speed might occupy less attention sometimes 
than other things which did not contribute di- 
rectly to the fighting efficiency of the ship. The 
speaker had often pointed out weights that were 
not necessary, and had generally been met with 
the reply that what he had adduced were 
old instances ; but these instances had existed, 
and, if they were old, it showed that altera- 
tions had been made, and therefore spoke as 
to their necessity. When he was in command 
at Plymouth, the Devastation was one of the 
ships. She had four anchors; that was one in- 
stance he would give of additional weights, for the 
other ships only had three. They had taken a 
bunker out of the Devastation, in order to put in 
an electric light engine, and that had lightened the 
ship onthe port side by 70 tons, and had given the 
vessel, therefore, a leaning to starboard. He had 
suggested that they should take out one of the four 
anchors and thus put the vessel on an even keel 
again, but the Admiralty would not allow such pro- 
ceedings ; they said that the Devastation always had 
had four anchors and always must have four anchors. 
He thought that there ought to be some official con- 
stantly going round and investigating the question 
of useful weight in the ship, and taking out those 
things that were not necessary. He remembered 
before the Eurydice was upset that he had com- 
plained about the box nettings ; he said they would 
raise the centre of ‘gravity and render the ship 
unstable. The reply was that they were a comfort to 
the men. That wasa reason given for a good many 
additions to the weight. Another circumstance 
that piled up weights in a warship was the dupli- 
cation of mechanism in order to provide for possible 
failures. It was well worth considering how far 
this duplication should be carried, and how many 
alternative systems there could be. When he com- 
manded the Dreadnought, the vessel had a hand- 
wheel on the upper deck ; he at once had this un- 
shipped, as it could not possibly have been used. 
The Admiralty was horrified at this, and asked him 
why he had it sent below. He said that there was 
already one stand-by wheel on the deck below, 
besides the other alternative methods of steer- 
ing. No doubt many things were desirable which 
were not advisable ; it was a question of probability 
of their being required, and of the importance of 
their use. The question must necessarily be left 





to those who were best able to judge of the 
advisability of the subject ; but weight must not 
be added to meet extraordinary circumstances, the 
occurrence of which was extremely improbable. 
One point that the author had not touched upon 
was stores. The speaker considered that we take 
a great dea] too many stores tosea. Fifty years ago, 
in the old sailing days, a frigate took two years’ 
provisions, because stores were not distributed over 
the world in the same way that they are now, and 
vessels could not replenish ; besides, our voyages 
were longer and more uncertain. He had seen 
vessels such as torpedo gunboats at the end of a com- 
mission pile up the wharves with things that came 
out of them, and which from the time they were 
taken on board had never been seen. It should be 
remembered that when 10 tons is added it means 
30 tons more displacement. That was shown in 
the case of the boats, which were 18 tons heavier 
than those formerly carried, but really added 50 
tons to the displacement. 

Admiral Sir Digby Morant said that at the present 
time the naval officers who were looking after the 
building of ships attended more to this question of 
accessory weights than had been done before ; 
anchors had been reduced in ships now fitting out, 
and other precautions had been taken to prevent 
unnecessary weight being piled into warships. 

Mr. Philip Watts, Director of Naval Construction, 
said that the paper contributed by Mr. Whiting was 
of additional importance at the present time, when 
so large a proportion of the construction for the 
Royal Navy was being given to private builders. 
Cost must always be a primary consideration in the 
design of a war fleet, and however good a ship might 
be in her design, she might suffer in comparison 
with another if the basis of comparison only took in 
armour, armament, and speed; for there were 
many other featurers, as the paper had shown, 
which were ordinarily not taken into consideration 
in comparing war vessels. There was one matter 
that he wouid call attention to. It was found that 
if two ships were designed exactly alike, and were 
built to the same drawings, but in different yards, 
there might be a difference of as much as 5 per 
cent. in the weight ; in some cases this had been 
considerably exceeded. It was difficult to account 
for such matters, but one should never suppose 
that more attention was paid in some instances 
than in others. He was of opinion that too much 
importance could not be attached to the work ofthe 
naval constructor in preventing unnecessary weight 
in hull and hull fittings. 

Professor Biles thought that Mr. Whiting’s 
paper was intended as an answer to some of the 
questions raised in the paper of Sir William L. 
Clowes, read last year, and he thought the replies 
given by the author were satisfactory. The addition 
of weights, however, was not confined to naval 
ships, as they also met it in the mercantile marine. 
But he would call attention to what he had said in 
regard to the absence of precise information on the 
weights of ships. He had asked Mr. Watts at 
Newcastle for these details, and Sir Edward Reed 
had supported the request ; Sir William White, 
however, had advised Mr. Watts not to give the 
desired information. If we had these weights, 
Professor Biles contended, many adverse criticisms 
that appeared from time to time in regard to ships 
of the Royal Navy would be answered. We 
should be able then to bring the questions for- 
ward in concrete form, and could find where 
the difficulty rested. He would again make 
a strong appeal for less secrecy in these matters. 
It is possible that ship -designers may give 
something to their rivals, but he thought 
they would gain in the end. There was a tendency 
to put the responsibility for designing warships on 
the naval architect ; he, however, was but an 
assembler of weights, excepting in regard to the 
hull, which he designed, and in the carrying out of 
which he should be absolute. Therefore those 
naval architects whose work was for the public 
should give the public information as to the weight 
of hull. To add hull and armour together, as was 
done, was to render the statements as to weight 
useless ; it was equivalent to including the weight 
of coal in the weight of machinery. In conclusion, 
Professor Biles said that all were glad to see Sir 
William White back again, apparently in such good 
health, a remark that met with applause on the 
part of the meeting. 

Mr. James Hamilton said that the author of 
the paper assumed habitability as essential to 
the ship, and that was a necessary matter to 








take into consideration ; but it rendered it im- 
possible to put a limit on the weight for peace 
purposes. The speaker would be bolder than the 
author, and would imagine a warship built only for 
fighting, and accompanied by an Atlantic liner upon 
which the crew might live ; he would also imagine 
a ship without such a consort, and used as a home. 
There could be no two opinions as to which vessel 
would win in a battle. A ship cumbered with 
350 tons of stores, 300 tons of pumps, pipes and 
dynamos, 400 tons of masts, steam - boats, to 
hamper, and other things could not compete wit: 
one not thus handicapped. His estimate was that 
to eliminate what made the ship a home would 
lighten her by 1200 tons, and would double the 
coal and double the shot and shell; a vessel that 
had to be a habitable ship would disappear very 
quickly in a contest with such a vessel. In order 
to prevent misconception, he would say that he 
did not advocate such a procedure, but only 
imagined the conditions in order to give a figure 
as a basis of comparison. 

Admiral Sir Gerard H. Noel said he had come to 
bless the paper; but he was afraid he could not 
carry out his intention. Those who did not know 
the duties of naval officers and the functions of 
war vessels suffered under the delusion that a 
man-of-war in war time was always very shortly to 
go into battle. As a matter of fact, some ships 
would go through a war without fighting at all. 
It would be impossible to take out all that was un- 
necessary for fighting purposes. The question of 
reducing boats had been brought forward, and the 
18-ton pinnaces had been referred to, The Admiral 
protested against these boats being taken out ; on 
all occasions except when fighting a battle they 
were most useful, both in peace and in war time, 
and they would do excellent work on the coast, 
defending harbours or landing troops. Twenty of 
these, armed with 6-pounders, could hold any 
entrance to a harbour, and they would lay torpedoes 
in half the time of the older boats. With regard 
to anchors, he would be very sorry to do away with 
the third anchor. On one occasion his ship had 
lost two anchors, but luckily a sister-ship had been 
able to spare him one. It was often necessary to 
moor ships, as -in crowded harbours, where there 
were many together, and they could not ride with 
a single anchor; therefore they must have good 
ground tackle. That was very different to what 
was needed for merchant vessels. Again, powerful 
windlasses must be used for getting up the anchors, as 
one ship not able to carry out the operation quickly 
would delay the whole squadron. He thought, 
under these circumstances, all the appliances that 
Mr. Whiting had mentioned were necessary. It 
was also necessary, for artillery purposes, to have 
two masts. He thought, however, that stores 
could be reduced, especially paint. Naval officers 
could not get the dockyards to paint their shi 
properly ; this should be remedied. Vessels should 

properly cared for, and covered with paint that 
would last. 

Mr. Hughes referred to his experience as a naval 
officer, and pointed out that boats were not only 
heavy, but so far from being of use in a naval 
battle, they would contribute their influence to 
a fleet action as débris. There was danger from 
the complication of machinery; and he held 
that the protection of the water-line, which was 
considered paramount formerly in warship design, 
was not so important as the safety of the crew. 
Since he had brought this subject forward, increased 
attention had been given to the protection of the 
personnel of the ship. He shuddered to think what 
would be the result of a shot entering a modern 
conning tower, which was full of complications. 
He thought the result of the paper and the discus- 
sion would be to do away with very many duplicate 
systems. In regard to an experience which he had 
gone through some years ago, in which the rudder 
of a war vessel was disabled, that was not through 
failure of steering gear, for duplicates would have 
been useless, as the trouble was at the rudder-head. 

Sir William White said that he had little to add 
to what had already been brought forward in the 
discussion, but he would sum up his views in the 
statement that he heartily endorsed the main pur- 
pose of the author, which was to economise weight 
of accessories. This matter, however, must be 
regulated by naval officers. Ships necessarily had 
to be lived in, and to be habitable; moreover, they 
had to encounter the dangers of the sea. Naval 
architects recognised fully that the man who went 
to sea and lived in a ship must be the 
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authority. on what was needed, but they did 
ask that it should not be considered their 
business to be accountable for weight. In the 
hull structure, however, it was their duty to 
duly economise in this direction, but it was some- 
what trying, when they had been working hard to 
save weight, to find heavy loads were put on the 
ships as accessories which did not add to the 
strength, and to which naval architects could not 
assign a use. He would not say that naval officers 
never gave their attention to the subject, for they 
had suggestions often from the fleet in this direc- 
tion, but at the present time he thought a point 
had been ate where greater care was needed, 
and he felt sure that naval officers would give their 
hearty co-operation. His experience agreed with 
that of Mr. Watts, that in ships of the same design 
—with, perhaps, only a small difference in the machi- 
nery—there were considerable differences in weight 
when the vessels were built at different yards ; this 
was difficult to account for. In regard to what 
Professor Biles had said about giving information 
as to weights, he did not look upon that as a 
personal matter of credit or discredit, and he would 
not go back on his original statement. He con- 
sidered that anyone possessing information of the 
nature of that to which reference had been made 
had a valuable asset, which he should not be asked 
to give away. It was inevitable that as invention 
advanced and the complexity of the warship in- 
creased, that more and more weight would have to 
be added, and that would mean larger vessels. 
Different officers had different ideas of what was 
essential ; for instance, as had been seen at the 
meeting, Admiral Noel would’ retain the heavier 
and more powerful boats. Most British officers, 
he thought, held the same view; but it was 
to be noticed that in foreign navies the 9- 
ton boat—only one-half that of the Service 
vinnace—was still retained, and the corresponding 
70 tons weight was saved. That was only one 
instance, but many others could be given. He 
thought that the paper and discussion would have 
a wide influence, perhaps the most important part 
being that it would arouse the interest of naval 
ofticers in the subject. 

Admiral Sir Gerard H. Noel called attention to the 
fact that the duties which had to be carried out by 
foreign warships varied, often widely, from ours. 
The British vessel had to be prepared to take the 
offensive; the others might rest on defensive 
tactics, and this altered the conditions governing 
the design of vessels. 

Mr. Yates said that in regard to stores he had 
long felt that ships were over-burdened. Articles 
were duplicated and reduplicated over and over 
again. The engineers, the boatswains, the gunner, 
the electricians, the carpenter, and others would 
all have stores, and many of them would have 
identical things. For instance, each department 
might require an anvil, but it was hardly likely 
that they would all be using their anvils, and yet 
the full number had to be supplied. He would go 
further, and say that in oan the stores were 
duplicated in the various ships to an unnecessary 
degree, for one vessel might readily borrow from 
another. That was considered undignified, but 
matters like that adjusted themselves after a little 
use. It was a fact that ships got deeper and 
deeper in the water as the commission went on ; 
that was due toa natural tendency to accumulate 
stores on the part of officers. Stores, too, required 
fittings, and he thought that, in this matter of 
stowing, stores should not be supplied beyond 
what was needed. The same thing applied to 
spare gear, in which there was plenty of room for 
reduction. 

Admiral FitzGerald said that if it were known 
where ships were going to be employed, and whether 
they would all keep together, it might be possible 
in some degree to carry out the proposal of Mr. 
Yates ; but if one ship was to carry the guns and 
another the ammunition, one the armour and an- 
other the engines, it might lead to some trouble if 
the vessels got separated. He thought it was a 
very grave suggestion to cut nearer the margin of 
safety, for that was what the author proposed to do. 
It might be said that if ships were more lightly 
built, they would be less durable, and, therefore, 
they would wear out rather than become obsolete. 
There might be a good deal in that suggestion, but 
although it might not be advisable for ships to last 
for so long a time as they did in the old days, while 
they were in use they must be sound and strong, 
He would certainly oppose all cutting of the margin 





of safety, especially in the case of boilers and 
engines, which were light enough already, as was 
proved by incidents in the life of war vessels. 

Mr. Whiting, in replying to the discussion, said 
that many naval officers, like Admiral FitzGerald, 
were delighted to get anything if they did not have 
to pay for it, but in warship-design nothing was 
secured without payment. The question to be de- 
cided was, what was the relative importance of 
things that existed as against things that might be 
substituted for them. There was alwaysa tendency 
to over-rate the value of anything that existed, and 
it was this, no doubt, that kept so many things in 
the Navy after their usefulness had become ques- 


tionable. He was aware that in the matter of | 


stores, a great deal of attention had been paid 
to the subject during the last few months, and 
the result was likely to be of considerable im- 
portance. Professor Biles had referred to the ab- 
sence of precise information in regard to weights. 
In the American publications, however, very full 
and detailed figures were given. He was not in a 
position which made it advisable for him to express 
an opinion as to whether this was wise, but he 
would say that where contentious questions arose, 
if the public were supplied with information that 
might be given, it would possibly be the best 
way to get a just estimate. Mr. Hamilton had 
given an interesting comparison. He would not 
venture to go so far as to propose the crew living 
in a different ship; still it might be that if 
accessories went on accumulating in the manner 
they had done, some effort would have to be 
made in that direction. Vessels non-habitable had 
done in the past useful work. There was the 
instance of the United States war vessel the 
Monitor, which was not a _ habitable vessel, 
but which turned the tide of victory in favour of 
the Northern States. Admiral Noel had challenged 
the instance given in the paper as to the utility of 
heavier boats. That was a matter for the naval 
officer, as had been stated, and he would not 
venture to decide upon the question ; but he would 
say that if a ship had to take out two-thirds of 
her armament in order to carry larger boats, it was 
a question for very grave consideration whether 
the step was justified ; if it were, his paper was a 
misdirected effort. 

A paper by Vice-Admiral C. C. P. FitzGerald, on 
‘*The ‘Lines’ of Fast Cruisers,” was next read, and 
discussed at some length. We print this paper in 
full this week, but we must postpone dealing with 
the discussion until our next issue. In the evening 
the annual dinner of the Institution was held at 
the King’s Hall of the Holborn Restaurant, Lord 
Glasgow being in the chair. 








NOTES. 

THE GOVERNMENT AND INDUSTRIAL COMPETITION. 

TRapITION has tended to develop a strong convic- 
tion that a paternal Government can overcome all 
our troubles, and this is probably a reason why so 
much faith is being placed in the promise of the 
Government to institute an inquiry into the con- 
stitution and functions of the Board of Trade. 
None of our readers will charge us with any love 
for the present constitution—or for the existing 
laxity—of the Board of Trade, with its strong con- 
servative tendencies ; but while Government action 
is being vigorously contended for, we should like 
the maxim ‘‘ Heaven helps those who help them- 
selves” to be strongly borne in upon our indus- 
trial leaders. This seems the more important in 
view of the conference in connection with the 
British Iron Trade Association, held at the West- 
minster Palace Hotel, on Tuesday last, when a 
resolution welcoming the action of the Govern- 
ment in this direction was passed. No doubt the 
iron and steel trades have suffered very much from 
American and German competition, but, after all, 
the cause is not to be found at Whitehall, but 


for securing, by purchase, consolidation, or other- 
wise, the control, from the mineral in the ground 
to the finished product, of as large a share as pos- 
sible of the raw materials, &., disclosed in 
South Africa, Australia, India, Canada, and else- 
where, as well as the concentration of our pro- 
ducing facilities at home; for the adoption of auto- 
matic coal-cutting, transporting and conveying 
machinery, and washing and separating plant of 
the latest type ; in fact, for the reconstruction of 
our works, on more convenient and profitable loca- 
tions, and their equipment with the latest appli- 
ances. It is true that lately some of the estab- 
lishments throughout the country have made great 
departures in connection with new machinery, with 
satisfactory results ; but the movement is not sufti- 
ciently widespread. No doubt there are difficulties 
as regards capital, and it is possible also that there 
may be trouble in realising the full producing value 
of practical improvements; but neither of these 
should stand in the way of radical reforms which 
are absolutely essential if we are to maintain our 
position, apart altogether from the modernising of 
the Board of Trade and its Consular Department. 


Tue St. Louis INTERNATIONAL EXHIBITION. 


The Columbian Exhibition of 1893 involved a 
total outlay of 31,035,585 dols.; the expenditure 
for that to be held at St. Louis next year will, 
doubtless, exceed this amount. The Government 
grant for the Columbian Exhibition amounted to 
1,500,000 dols., which sum was later increased by 
an issue of 2,500,000 dols., making a total of 
4,000,000 dols. For the St. Louis Exhibition 
the Government grant amounts to 6,308,000 dols., 
of which sum 5,000,000 dols. are placed in the hands 
of the Exhibition Company, to be used as a build- 
ing fund. The citizens and the town of St. Louis 
having provided 10,000,000 dols. for the same pur- 
pose, the Exhibition started, therefore, with a 
much larger amount of ready money than 
Chicago did. When it is borne in mind, further, 
that the Committee at St. Louis have avail- 
able all the experience gained at preceding ex- 
hibitions, it will be seen that they are in 
a position to accomplish far greater results for 
an equal expenditure. As will be remembered, the 
Manufactures and Liberal Arts Building was the 
great feature of the World’s Fair at Chicago in 
1893, and it was truly colossal and impressive. It 
covered about 304 acres, its dimensions being 
787 ft. by 1687 ft., and it housed a considerable 
part of the exhibits. Four buildings will be pro- 
vided in St. Louis to contain the same class of 
exhibits that were collected in the solitary build- 
ing at Chicago ; they will cover an aggregate area 
of 44 acres: almost one-half more than was used at 
Chicago. The separation into distinct buildings is 
of special interest as facilitating classification to a 
higher degree, and the St. Louis Exposition will 
be noted for this particularity. The Agricultural 
Building at St. Louis will cover 500 ft. by 1600 
ft., or nearly 20 acres ; that at Chicago was just 





half that size. The Mines and Metallurgy Build- 
ing will cover 400,000 square feet ; that at Chicago 
covered 245,000 square feet. The Transportation 
| Building will cover 720,000 square feet—about three 
|times as much ground as covered by the splendid 
Transportation Building at Chicago. The Electricity 
Building at St. Louis will cover about 300,000 
square feet ; that at Chicago covered 268,450 square 
feet. Altogether, the main exhibit buildings at the 
St. Louis International Exhibition will cover an 
area of 114.5 acres, or about 15 per cent. more 
than those of Chicago or any previous exhibition. 
Any one of the four larger buildings of the St. 
Louis Exhibition will cover more space than the 
whole of those of the Pan-American Exposition at 
Buffalo. The achievements, history, and possi- 
bilities in the domain of what may be properly 
called Liberal Arts, are to receive special attention 
and extensive treatment and display. Liberal Arts 





rather at the manufacturing works; and we thus is a comprehensive term, which has had a different 


sympathise with the attitude taken up in_his/| significance at every exhibition. As used in con- 
paper by Mr. Axel Sahlin, of the Millom Iron | nection with the St. Louis Exhibition it covers all 
Works,. where he points to the enormous import-| phases of the Graphic Arts : Photography, Books 
ance of vigorous action on the part of the manufac- | and Publications, Maps and Apparatus relating to 


turers themselves. It is a well-told tale that the 
Empire has all the natural advantages that can be 
desired, and what is really wanted is that the iron- 
masters should realise that the time has come for 


| Geography, &c. ; Instruments of Precision, Medi- 
‘cine and Surgery, Music, Theatres, Chemical and 
| Pharmaceutical Arts, Manufacture of Paper, Civil 
‘and Military Engineering, Models, Plans and De- 


action on their part. Mr. Sahlin was repeating, | signs for Public Works, and Architectural Engineer- 


with the advantage of experience and full know- 
ledge, a contention which has often been made by 
him, as wellas by others, that steps should be taken 


ing. The Committee for this section have given the 


'various pursuits, professions, and industries which 
| are included under these headings a leading place 
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in the classification, and, combined, they will form 
one of the most interesting features of the coming 
World’s Fair. For the first time in the history of 
exhibitions: Liberal Arts will be assigned a sepa- 
rate building covering an area of .over 9 acres. 


DINNER TO SiR WILLIAM WHITE. 


‘It was a unique honour that was paid to Sir 
William H. White, K.C.B., on Thursday evening 
of last week, when he was entertained at a compli- 
mentary banquet by the Presidents, Vice-Presi- 
sidents, and Members of Council of five Institu- 
tions—namely, the Institution of Civil Engineers, 
the Institution of Mechanical Engineers, the Iron 
and Steel Institute, the Institution of Naval Archi- 
tects, and the Institution of Electrical Engineers— 
comprising practically every department of engi- 
neering science ; and a distinction was added by the 
loan for the occasion of the ancient hall of the 
Goldsmiths’ Company, one of the great City cor- 
porations which has been so closely identified with 
science generally. This recognition of Sir William 
White’s services would have taken place long ago 
had not the condition of his health on his retirement 
from the Admiralty necessitated its postponement. 
No one can gainsay that the distinguished services 
of the late Assistant-Controller of the Navy and 
Director of Naval Construction well merited the 
high compliment thus paid to him, for during his 
occupancy of that responsible office, extending over 
sixteen years, he almost entirely reconstructed 
the British Navy, not only in mere units, but 
by the origination of features of design, which 
have imparted to those units a power, a stability, 
and a seaworthiness far transcending earlier ships. 
Moreover, he has had the further satisfaction of 
seeing, as Lord Goschen pointed out, the fea- 
tures originated by him imitated by foreign 
countries. At the dinner last week, the President 
of the Institution of Civil Engineers, Mr. J. C. 
Hawkshaw, presided, while the vice-chairs were 
occupied by Mr. W. H. Maw, Mr. E. Windsor 
Richards, and Mr. James Swinburne. Lord Glas- 
gow, the President of the Institution of Naval 
Architects, was also present, while amongst the 
distinguished guests were Lord Goschen and Lord 
George Hamilton. Mr. Hawkshaw, in proposing 
the toast of ‘‘Our Principal Guest,” _— a high 
eulogium on the services of Sir William White, 
and strongly enforced the responsibilities of the 
position he had held by showing how the very 
safety of the country depended on the efficiency of 
the fleets formed by vessels designed by Sir William 
White. Lord Goschen, as one of the several First 
Lords of the Admiralty under whom Sir William had 
served, took occasion when proposing the thanks of 
the assembly to the Goldsmiths’ Company for the 
use of their hall, to refer not only to Sir William’s 
scientific achievements, but to his great admini- 
strative abilities, and coming from a financier of 
truly world-wide repute, such a compliment 
carries especial weight. Lord Goschen said that, 
as a scientific man, Sir William had been one of the 
most useful and energetic of public servants. His 
energy had been unparalleled, his industry unsur- 
passed, and it might almost be said that he had 
worn himself out in the service of his country. 
Moreover, he added that while scientific men 
were not always safe on financial subjects, he 
had never found a man who was more able 
to make.his way through the intricacies of 
estimates than Sir William White. He had been 
able to guide them (meaning the Lords of the 
Admiralty) through a labyrinth of figures. Sir 
William White, in his reply, expressed the pride 
which he naturally felt at the great honour paid 
to him by the five leading engineering societies of 
this country, especially as each of the First Lords 
under whom he had served—Lord George+Hamil- 
ton, Lord Spencer, Lord Goschen, and Lord Sel- 
borne—had identified himself with the dinner. 
Sir William remarked that his only relaxation was 
in attending the meetings of the Institutions, where 
he found change of work. It would surprise most 
people to know that this was a relaxation, as Sir 
William missed no occasion which presented itself 
of adding to the value of the proceedings of the 
societies with which he was associated. When one 
remembers that Sir William is still in the prime of 
life, it is remarkable to find such indication of 
splendid service to the nation as the fact that while 
at the Admiralty he served under six Controllers 
of the Navy, and in collaboration with three Engi- 
neers-in-Chief and three Directors of Dockyards, 
After the dinner was over, Sir Frederick Bramwell, 





as the oldest Past-President of the Institution of 
Civil Engineers attending, in a brief but most grace- 
ful speech, delivered in his happiest manner, pre- 
sented to Lady White an admirable portrait of Sir 
William, this being a replica of that painted by 
Mr. Palin for the Institution of- Mechanical Engi- 
neers, 








MISCELLANEA. 
Some tests on the strength of paper made during the 
t year at the Watertown Arsenal showed that strong 
lue print paper had a strength of 9700 lb. per square 
inch, whilst with a linen paper the strength was 9000 lb. 
per square inch. 


The Department of Agriculture and Technical Instruc- 
tion for Ireland have now on view at the Imperial Insti- 
tute, London, an extensive collection of Irish minerals 
and building stones.. The exhibit embraces examples of 
the varied and excellent tuilding materials and marbles 
in which Ireland is particularly rich, and also includes 
specimens of clays, cement-making materials, and fine 
sands, 

The Joint Committee of the two Houses of Parliament 
to consider the principles which should govern municipal 
trading is to be reappointed, a motion to this end being 
passed through the House of Commons on Wednesday 
evening last, after an interesting discussion, which was 
concluded by a most instructive speech from the Prime 
Minister. The motion was op by Mr. John Burns, 
who apparently thought that the present system would 
not stand impartial inquiry, since he feared the result 
would be to restrict its further development. 


The formal opening of the South Lancashire electric 
tramways took place on the 30th ult., when a series of cars 
starting from the Pier-head in Liverpool made a run over 
the lines of the company, and of a number of local authori- 
ties and:local companies, into Bolton. As matters stand, 
through communication by tram is now ible between 
Liverpool and Oldham, passing through Manchester. B 
another line Blackburn and Accrington can be reached. 
In fact, the total mileage of the interconnected systems is 
535 miles. In addition to their passenger traffic, the com- 
pany are establishing a system of parcels delivery over 
the area served. 


In a paper read before the Philadelphia Foundrymen’s 
Association, Dr. R. Moldenke expressed the opinion that 
before long the eight hours’ duy would be adopted in 
American foundries, and suggested that the consequent 
financial difficulties might be met by running the foundries 
with three shifts on a 24-hour basis, or 224 hours actual 
working time. In opposition to the general view that 
night work is more costly than day, he expresses the 
opinion that though this may be the case with long 
11-hour night shifts, it need not be so with shorter hours 
and properly lighted premises, and states, as a matter of 
fact, that in the lumber industry the night shift invari- 
ene turns out more work per man per hour than the day 
shift. 


The Colliery Exhibition, which will be held at the 
Agricultural Hall from June 30 to July 7, is the first 
exhibition ever held in this country devoted entirely 
to colliery plant and appliances. Nearly the whole of 
the Main fall has already been allotted, and the ex- 
hibits are thoroughly representative of the colliery in- 
terest. They comprise coal-cutting machinery, electrical 
machinery; weighing, loading, winding, and pumping 

lant ; water-softening apparatus, and machinery for 
desleg with colliery shales and clays. An interesting 
feature of this Exhibition will be the meetings of the 
Institution of Mining Engineers, which will be held at 
the hall on July 2, 3, and 4, while formal visits of other 
associations will also be paid. The organisation of this 
exhibition is in the hands of Mr. H. Greville Mont- 
gomery, with offices at 43, Essex-street, Strand, W.C. 


In a paper read before the New York Section of the 
Society of Chemical Industry, Dr. 8S. P. Sadler discussed 
the use of fireproofing materials as applied to wood. He 
states that the satisfactory treatment of wood in this con- 
nection is much more difficult than that of similarly treatin 
textile fabrics, which can be thoroughly impregnated wit 
the fireproofing solution by mere surface treatment. With 
wood, on the other hand, the solution has to be forced into 
the wood at a very high pressure, if it is to reach the centre 
of large baulks of timber. It is, however, convenient to 
treat the timber in mass and saw it up afterwards, in 
spite of the high pressure needed. Even with pressures 
of 130 lb. per square inch, he states, 30 to 36 hours are 
necessary to eye impregnate soft wood timber 1 in. 
thick. ‘The best fireproofing solution, he states, is one of 
aluminium sulphate. Ammonia salts have been used, but 
are liable to cause efflorescence on the surface of the 
timber treated, and moreover tend, if anything, to make 
the timber more liable to decay. 


A test of the so-called slow-burning construction was 
carried out at the experimental station of the British 
Fire Prevention Committee on October 22 last, and the 
Official report of the results observed has just mn 
published. The test was made on a floor of 24 in. oak 

lanking, supported on heavy fir joists spaced at about 
e ft. centres, and measuring 10 ft. by 10 in. in section. 
There was also on the centre of the test hut a fir t 
15 in. by 15 in. square. The floor was loaded to 232 Ib. 
per square foot. Smoke came through 4 minutes after 
starting the test, and flame followed 89 minutes afterwards, 
whilst in 109 minutes a portion of the floor fellin. Ten 
minutes later the fire was extinguished, and the condition 
of the woodwork examined; various large holes were burnt 


in the floor, but the fir post was merely charred to an 
average depth of 1} in., whilst the 10 in. by 10 in. joists 
were charred to a depth of about 2 in. On the whole, the 
floor seems to have resisted very fairly ; but it seems that 
a most abominable smoke was goollestih and that any 
living creature exposed to it would have been suffocated. 


The laths used as a foundation for plaster in building 
work are almost always split from the log by hand, the 
output being generally about 1200 per man perday. Sawn 
laths are sometimes used in low-class atk. but the saw 
cutting across the grain, they are much weaker than the 
split variety, though, of course, very much cheaper. A 
machine which, it is claimed, will furnish split laths at 
the same price as is now paid for sawn ones, is at 
present on view at Whitechapel, and can be seen in 
work by those interested on application to Mr. Walter 
Lewis, of Broad-street House, The machine 
is very interesting from a mechanical point of view, and 
we hope to illustrate it in detail at some future date. 
In cag appearance it resembles a large planing 
machine, the moving platen on which the stock is 
split, weighing about 14 tons. This platen runs on 
rollers, and is driven by a very steep pitched screw or 
spiral cam, which is formed on the surface of a cylinder 
about 2 ft. 6 in. in diameter by about 5 ft. 6 in. long. 
In this distance the cam-thread makes nearly half a turn. 
and the table is returned by another half-turn of thread 
of opposite inclination. ‘The obliquity of the pressure on 
the roller carried by the platen is thus very great, but the 
side thrust arising is taken on rollers. Few engineers, we 
imagine, would consider it feasible a priori to drive a 
heavy platen with so steep a pitch of screw, but the 
device seems to work well, the table making from 15 to 
20 double strokes per minute. It is stopped at each end 
of its travel by air cushions. The splitting knives are 
also of novel design, but cannot be readily understood 
without the assistance of drawings. The machine is the 
joint production of Messrs. Robertson and Dawson, of 

undee, the former of whom is a practical lath-splitter. 
It is said to be capable of Laseecpee Bhi ney split laths 
per day, and requires only a man and boy to attend it. 


A large number of influential mining engineers visited 
the works of Messrs. Ernest Scott and Mountain, Limited, 
electrical and general engineers and contractors, New- 
castle-on-Tyne, on Saturday, the 28th ult., to inspect a 
combined ‘“‘Reavell” air compressor and ‘Scott and 
Mountain” continuous-current electric motor, which has 
been designed for use in collieries where it is not possible 
to take electricity to the face. In collieries where there 
is a large accumulation of gas in the face, and where 
it is advisable to have coal-cutting, rock-drilling, and 
other machinery, it is safer, and in some cases more satis- 
factory, to use compressed air than electricity, and the com- 
pressor mentioned above is specially salted to such posi- 
tions. The electric motor with its compressor may be 
placed in the intake, or as close to the position where 
the power is required as possible, the current being con- 
veyed to the compressor by cables, which insures a much 
more economical transmission of power than can be ob- 
tained by taking the compr air direct from the 
surface. The compressor in question is of the single- 
ended type (they are also made double-ended—z.e,, 
with the motor between two compressors), the power 
being transmitted direct to the compressor shaft, 
which runs at a ao of 275 revolutions per minute; 
this compressor will deliver 150 cubic feet of free air per 
minute at a pressure of from 80 lb. to 100 lb. per square 
inch, and is of the double-stage type, insuring a very 
economical result in working. The electric motor is of 
33. effective horse-power, of Messrs. Scott and Moun- 
tain’s continuous-current et a but three-phase motors 
can be used equally well if desired. The same ty 
of compressor is also very suitable for driving drifts 
in collieries where compressed air drills are used, as 
the simplicity of the compressed air drill enables it to 
be used by ordinary workmen. The compressor, which 
was on view, was to the order of Messrs. Walter Scott 
and Middleton, Limited, contractors, London, to be used 
in connection with the excavations for the Great Northern 
and Strand Railway. 








Tue Report or THE RatLway Commissioners.—The 
oc of the Railway Commissioners of New South 

ales (Mr. Charles Oliver, Chief Commissioner, and Mr. 
David Kirkcaldie and Mr. W. M. Fehon, Commissioners) 
for the quarter ending December 31, has recently been 
submitted to the Minister for Railways, and, as was anti- 
cipated, the railway results have been adversely affected 
by the drought which has prevailed throughout the 
State ; 3042 miles of line were open and the earnings for 
the three months were 935,230/., the expenditure being 
636,148/., leaving a net result of 299,082. The report 
records a considerable decrease in the earnings as com- 
pared with the corresponding quarter of the previous 
year, the decrease amounting to 136,5597. ‘The December 
quarter locally, as compared with Great Britain, is the 
summer time, and it is the heaviest quarter of the year, as 
the wool, one of the largest sources of traffic, comes forward 
between September and December ; but the wool has fallen 
off this year to the extent of 180,000 bales, and in addition 
to the loss of revenue by freight from this commodity— 
equaliing about 10s. per bale—there is also the loss in 
connection with the reduced spending power of the 
pastoralists owing to their reduced receipts from the 
proceeds of the sale of wool. Grain also to a smaller 
extent has contributed to the unfavourable result, the 
falling off generally being entirely due to the decrease 
in the primary productions of the State. One pleasant 
feature, however, during the ouete was a very general 
rainfall, which has much brightened the prospects, and 





further rains are confidently looked for, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change, prices for makers’ 
iron were strong and a good deal of business was trans- 
acted. Producers of pig iron reported that they had booked 
orders in a satisfactory manner of late, and several of 
them took a rather cheerful view of the outlook, some 
opining that quotations were more likely to advance 
ion otherwise in the early future. Both makers and 
merchants quoted No. 3 g.m.b. Cleveland pig 52s. for 
early f.o.b. delivery, and as those who needed iron did 
not object to the price, a number of parcels changed hands 
at that figure. No. 1 was put at 54s. 3d., and No. 4 
foundry at 51s. 9d., but all these qualities were 
scarce, and particularly was this the case with re- 
gard to the last mentioned, the quotation for which 
was almost, if not entirely, nominal, as there was 
ar none available for sale for early deli- 
very. The commoner qualities were plentiful, but 
makers were not pressing sales on the market, and it was 
hoped and believed that the improvement in finished iron 
would improve the demand for forge pig. Grey forge 
was quoted 48s. 9d.; mottled, Bd ; and white, 
47s. 9d. <A decidedly better feeling existed in the 
East Coast hematite pig branch, and quotations were 
advanced, but it was rather difficult to fix prices. U 
to 60s. was asked by makers for early delivery of mix 
numbers, but there were merchants prepared to sell 
small odd lots at a little- above 58s. About 58s. 6d. 
may be given as a fair quotation. Rubio ore was 16s. 3d. 
ex-ship Tees, though some dealers asked rather above 
that price. To-day the market was rather quiet, with 
only a moderate business doing. Quotations for makers’ 
iron, however, were not altered, producers generally 
ignoring any attempt to reduce rates. Buyers were 
rather backward. 

Manufactured Iron and Steel.—A good deal of activity 
has recently shown itself in the manufactured iron and 
steel branches of the staple industry. Orders of late 
have come in in a most satisfactory manner, and many 
producers are now fairly well situated. Under the cir- 
cumstances it is not at all surprising to find quota- 
tions moving upwards. Bars are in better demand ; 
and plates, angles, and hoops have been advanced. 
Common iron bars are 6/. 10s.; best bars, 6. 17s. 6d.; 
iron ship-plates, 6/. 15s.; iron ship-angles, 6/. 10s.; steel 
ship-plates, 6/.; steel ship-angles, 5/. 17s. 6d.; steel 
ieeuleten 71, 15s. ; and steel hoops, 62. 7s. 6d.—all less 
the customary 2} per cent. discount. It will thus be seen 
that iron and steel ship-plates have gone up 5s., angles 
2s, 6d., and hoops 2s. 6d. since last week. Heavy 
sections of steel rails are firm at 5/. 10s., and cast-iron 
railway chairs are put at 3/. 15s.—both net cash at works. 


Wages in the Finished-Iron Trade.—The secretaries to 
the Board of Conciliation and Arbitration for the manu- 
factured iron and steel trade of the North of England 
have issued the certificate of the accountant to the Board, 
which shows that for the two months ending February 28 
last the average net selling price of rails, plates, bars, and 
angles was 61. 4s, 3.33d., as against 6/. 5s. 1.54d. for the pre- 
vious two months; and consequently, in accordance with 
sliding-scale arrangements, the wages for April and May 
will be the same as prevailed during the preceding two 
months. 

Shipments of Iron and Steel.—The shipments of iron 
and steel from the Tees during March reached the satis- 
factory total of 147,830 tons, of which 81,414 tons were 
shipped foreign, and 66,416 tons sent coastwise. Of the 
total shipments 107,895 tons were pig iron, 15,989 tons 
manufactured iron, and 23,946 tons steel. America was 
once more the best customer for pig iron, taking 35,217 
tons. Scotland was a good second with 31,020 tons, whilst 
7723 tons went to Italy and 6627 tonsto Germany. India 
took the largest quantity of both manufactured iron and 
steel, receiving 1637 tons of the formerand 4913 tons of the 
latter. China took 4252 tons of steel, Cape Colony 2398 
tons, and Japan 2195 tons. 

Coal and Coke.—Coal keeps quiet, but coke is in brisk 
demand for local use. Average blast-furnace is now sell- 
ing at 16s. 9d. delivered here. 








Russtan Cruiser Bocatyr.—Erratum: In our article 
on this interesting cruiser, built by the Vulcan Company, 
of Stettin, we gave the date of the trial (pages 380 and 
382 ante) as in July instead of in June of last year. In 
all cases July should therefore read June. 





THE Junior INstTITUTION OF ENGINEERS.—The con- 
versazione of this Institution, which recently took place 
at the Westminster Palace Hotel, passed off most success- 
fully, the attendance bein ter than that of any pre- 
vious similar occasion. The resident, Colonel E. Raban, 
C.B., and Miss Raban, and the Cl airman, Mr. Kenneth 
Gray, and Mrs. James Gray, received the guests. In 
addition to the usual musical arrangements, prominent 
features in the programme included a limelight lec- 
turette on ‘‘ London Traffic ; an Unsolved Problem,” by 
Mr. James Swinburne, President of the Institution of 
Electrical Engineers ; a potter’s wheel, with an operator 
at work at it, by the courtesy of Messrs. Doulton and Co.; 
an improved photometer, shown by Messrs. Alex. Wright 
and Co. ; the Kinemat angular hole-drilling machine ; a 
new system of ship propulsion and steering, the inven- 
tion of Mr. W. Cochrane ; Nodon’s electrolytic rectifier ; 
timber vulcanised by a process of Mr. W. Powell ; and 
in the general exhibition of models, &c., were some con- 
tributed | by the Aeronautical Institute and Club. 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant. Markets.) 


JANUARY. FEBRUARY. Marca. 
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_ In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and 1l. in all 
other cases. The price of quicksilver is per bottle, the contents of which vary in weight from 
70 lb. to 801b. The metal prices are per ton. Heavy steel rails are to Middlesbrough quotations. 
Tin plates are per box of 1.C. cokes. 














InTER-COLONIAL Ratway.—A proposal has been made | tant town, being the centre of a population of 20,000 
to have the Inter-Colonial Railway extended to serve the | people living within a very small radius. This district 
30,000 people who live in Glace Bay and other places | uced 3,000,000 tons of coal last year, and will before 

| between Sydney and Louisburg. Glace Bay is an impor- ee turn out 6,000,000 tons annually. 
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AUTOMATIC CIRCULAR SAWING MACHINE. 


CONSTRUCTED BY “MESSRS. EDWARD 


G. HERBERT, LIMITED, MANCHESTER. 




















WE illustrate on this page a full automatic circular 
sawing machine constructed by Messrs. Edward G 
Herbert, Limited, Cornbrook Park Works, Manchester. 
The machine provides a cheap and quick method of 
cutting up large quantities of brass or copper tubes, 
bars, angle bars, tees, &c. It will cut up long bars 
into pieces of equal length, and works entirely 
automatically ; all that the attendant has to do 
is to feed the bars into the machine as they are 
required. The speed of cutting depends, of course, 
on the character of the work, but it can be varied 
from six to sixty cuts per minute. When a bar 
is placed between the rollers, and the machine is 
started, the bar is fed forward and cut up into-the 
required lengths, and after this operation is done the 
repetition mechanism throws itself out of gear until 
another bar is put in. By means of a handle the 
repetition mechanism can at any time be stopped by a 
single movement, and the machine is at once converted 
into an ordinary saw-bench, and single cuts can then 
be made by hand. It will cut sections of any shape 
and size up to 2 in. by 2 in., and pieces of any length 
can be operated upon, as roller-stands are —— for 
supporting the work behind the machine. The saw, 
the gearing, and all the working parts are enclosed 
and guarded: This is particularly necessary with any 
machine of the kind. 








Tue Municrpat YeaR-Book ror 1903. — There is no 
subject of more interest in the political or economic 
world than that of municipal trading, and those seeking 
information will find it arranged in a concise and con- 
venient form in the ‘‘ Municipal Year-Book,” just pub- 
lished at 3s. 6d. net by Messrs. Edward Lloyd, Limited, 
Salisbury-square, London, E.C. This book is edited by 
Mr. Robert Donald, who. has proved a vigorous champion 
of municipal work ; but in this case he has very properly 
confined himself to the work of collecting official data ; 
and so complete are the facts given that anyone may find 
by careful analyses sufficient to confute even Mr. Donald’s 
own advocacies in other works. Each municipality is 
dealt with separately, and, in addition, under water, gas, 
electric supply, tramway, telephone, and housing, the 
various municipal undertakings are dealt with,’ The 
branches of municipal work in-which the greatest deve- 
lopments are shown are those of tramways, electricity 
supply, housing, and go rey According: to the last 
statistics, 666 orders had been granted for electricity 
supply undertakings, of which 448 were to local authori- 
ties and 218 to companies ; 228 local authorities and 163 
companies had works in operation. The former had in- 
vested a capital of 25,000,000. in this branch of enter- 
prise, and the latter 22,500,000. The ‘‘ Year-Book” 
analyses the accounts of all the municipal undertakings, 
showing the capital expenditure, revenue, and working 
expenses, and c per Bodrd of Trade unit. It also 
gives culars-concerning the 22 electrical-power dis- 

been granted by Parliament 


tribution schemes which have 
over extensive areas, 





INDUSTRIAL NOTES. 


The most important effort yet made to effect a set- 
tlement of the quarrymen’s dispute at Bethesda has 
ended in failure. At the conclusion of the libel action 
brought by Lord Penrhyn against Mr. Parry, Sir 
Edward Clarke, K.C., the leading counsel for Lord 
Penrhyn, aaeees to the defendant’s counsel that 
steps should be taken to bring the lamentable dispute 
toanend. Sir Edward Clarke said that he would be 
willing to do anything and go anywhere to bring 
about an arrangement. Acting on that Sy a the 
counsel acting for Mr. Parry consulted the counsel 
and solicitor of the North Wales Quarrymen’s Union, 
with the result that a conference was convened, at 
which representatives of the union were present. 
After reviewing the whole question and discussing the 
difficulties, terms were suggested that it was thought 
would be acceptable to Lord Penrhyn. Those terms 
were subsequently carefully drafted and sent to Sir 
Edward Clarke on March 14, together with a letter in 
which it was stated that as two of. the men’s leaders 
were not in the employ of Lord Penrhyn they were 
willing to standaside, so that the negotiations should 
be carried on by, or on behalf of, the men without the 
intervention of the union’s officials. In_his‘reply, 
dated March 21, Sir Edward Clarke reminded his eor- 
respondents that he was not acting on behalf of Lord 
Penrhyn, but said that “‘if any practical way can be 
shown of ensuring the freedom and safety of those at 
present emplcyed at the quarry, the road to a settle- 
ment would be comparatively easy.” He then-pro- 
ceeded to suggest amendments to the terms formu- 
lated. Those suggestions appear to have been ac- 
cepted by the men’s representatives. 

ut the amended clause relating to “‘ peaceably 
working with the men now employed” was thought 
by Sir Edward Clarke to be unacceptable, and that 
was again amended. The representatives of the men 
said that the leaders could not hold themselves per- 
sonally responsible for the = behaviour of every 
individual re-admitted, but they relied upon an inde- 
ndent arbitrator to-settle differences, Sir Edward 
Clarke being suggested as arbitrator. On March 25 
Sir Edward Clarke wrote regretting that he had that 
morning received a letter from Lord Penryhn which 
put an end to the hope of “~ able to bring the strike 
to anend.- Sir Edward added that ‘‘if at any future 
time opportunity should offer, he would think no time 
too valasie and no trouble too t to be spent in 
utting an end to the strike.” It appears that Lord 
Pracken gave no reasons for the abrupt termination to 
the negotiations. The terms of the pro agree- 
ment as drafted and amended cover all points that 
have arisen in this deplorable dispute—as regards re- 
employment ; interviews with the managers as regards 
grievances, with ultimate appeal to Lord Penrhyn ; 


freedom to hold meetings in the dinner-hour ; monthly 
bargains; contracts; basis of wages; deputation to 
Lord Penrhyn within six weeks of commencement of 
work, to discuss, and, ~if ible, agree, as to fort- 
nightly payments ; fixing exer so as to obtain a 
ceviiek Gann contracts ; labour-day holiday; and 
management of the sick club. It may be that the 
pro agreement covered too much all at once. It 
would have been better that someone in the confidence 
of Lord Penrhyn had been ivy to the whole nego- 
tiations, privately coneadelr at first, so that the terms 
| might have been reduced within such limits as to 
enable work to be resumed, and then carried on with 
the view of settling a basis for future relations. 





The labour question in South Africa is still an un- 
solved problem, and, indeed, there is great uncertainty 
as to what may happen... It is reported that the 
natives are coming in. On the other hand, there are 
reports of recruiting from tribes far removed from the 
Transvaal ; and of inquiries further afield, even to 
| the Far East, the importation of the ‘‘ yellow man” 
| not being, it would appear, wholly abandoned. The 
question is still being mooted in Parliament, where 
| the replies are not very clear as to the - ly of labour 
|in the near future. The reply of the Colonial Secre- 
tary to a question was that ‘‘ buying in the cheapest 
market was Cobden’s doctrine ;” but that might mean 
anything, forced labour or slavery, just as the Rand 
mineowners might think expedient. But their con- 
clusion or decision will not finally solve the difficulty. 
The ‘‘ white man” desires to see South Africa the 
home of British enterprise, and of industrial employ- 
ment. The ‘‘white man” in this case is not to be 
limited to one section or class ; the worker,.as well as 
the capitalist, will have a voice. It is to be feared 
that the old experience of what was practically forced 
labour by the Kaffirs in the mines has coloured and 
distorted the mineowners’ views of what is meant by 
free labour. It might be that the ‘‘ white man” would 
shut his eyes to the system as regards the mere workers 
in the mines ; but other questions have now arisen, 
in which the British workman, all his faults included, 
demands consideration beyond what is deemed by the 
managers of the mines to be admissible. It seems im- 

ssible to avert serious difficulties in this connection. 

he majority of the artisans are British, and, if not 
British, they will act together. Those belonging to 
trade unions, some of the strongest of which are 
directly connected with England, will demand a voice 
in all that pertains to labour. 


The strike at the Denaby and Cadeby collieries has 
ended after a duration of 39 weeks ; that is to say, a 
resolution in favour of returning.to work was carried 
i the men, at a meeting convened to hear the report 
of the conference of their representatives, held at 
Barnsley, which had Berrantirs. a the men to return 
to work. The resolution was carried by a large 
majority. The total number of men employed at the 
collieries is about 5000 ; of these, a number began to 
‘*sign on” early in last week, but it will take some 
time before the pits are in full working order, as they 
were when the strike commenced. The news of the 
close of the strike was received joyfully by the trades- 
er of the district ; for they, as well as the miners, 

ad suffered greatly. The men have lost many 
thousands of pounds in wages by the long cessation of 
work, and many are much in debt to the local trades- 
people forthe supply of necessaries during the long 
struggle. But the dire effects of the deplorable strike 
are not yet ended. Some of the leaders have been 
indicted for intimidation. Besides these, a number 
of assault cases have been dealt with by the Doncaster 
magistrates. One youth, on March 21, was ‘égn- 
tenced to imprisonment for six weeks; five oth 
‘‘lads” were ordered to pay fines of 3/. each; and 
three women were bound over to keep the ce, 
On the same night three of the strikers, it is alleged, 
made a raid upon a house in which three of those at 
work were living, and in the attack all three of the 
latter were severely injured; one arrest only was 
effected. But this does not end the affair. The union 
is likely to be involved in costly litigation, the damages 
being laid at a sum far in excess of that connected 
with the Taff Vale strike. It would seem that the 
latter-day trade unionists can only be reached by 
costly lessons--they learn so slowly. They try to 
shield themselves behind the collective fortress of the 
union. 








At a Labour Representation Conference held at 
Stockport it was resolved to contest that town in the 
Labour interest. The conference was attended by some 
200 delegates representing all sections of the workers, 
whether affiliated to the Stockport Trades and Labour 
Council or not. In this instance, as in others, the 
Socialist and Independent Labour sections were in- 
cluded, so that the conference was alleged to represent 
all classes of workers. - The old doctrine was upheld— 
to create a Labour Party, with power to dictate con- 
ditions, both in the constituencies and in the House 





of Commons. If the workers thus detach themselves 
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from all other interests, they must not be surprised if 
all other interests combine to thwart them in their 
objects. 

The Labour Conference held at Dewsbury was of 
a wider character, inasmuch as it pro to take in 
three constituencies— Dewsbury Borough and the Spen 
Valley and Morley Divisions of Yorkshire. In each 
of these constituencies a strong Labour Committee is 
to be organised with the view of contesting them at 





the general election. The object, as stated by one of 
the principal speakers—namely, the Socialist candi- 
date for Dewsbury—is that ‘‘they must have a party 
altogether independent of both Liberals and Conserva- 
tives, established on the revolutionary principles of 
Socialism.” If the new Representative Committee 
adopt this policy and fight on those lines, can they be 
surprised if Liberals and Conservatives combine to resist 
them? The object would seem to be to evoke a class 
war, promoted by class representation, in which all 
the wage-earners are to be pitted against capitalists, 
tradespeople, persons having salaries instead of wages, 
all, in fact, except wage-earners. The thing is absurd, 
but absurdity does not count in the theories of such 
men. The older leaders sought to avert class wars, 
and find a way to mutual co-operation. 





The Employment of Children Bill was read a second 
time on March 24, without a division, and was forth- 
with referred to the Standing Committee on Trade. 
The only point on which there was a pronounced 
difference of opinion was the provision kids makes 
the local authority responsible for its administration, 
and for the rules and by-laws which shall apply. 
Mr. Galloway, one of the Lancashire members, rather 
condemned the permissive power given in the Bill. 
He instanced the two adjoining towns of Manchester 
and Salford, in which two different sets of rules were 
in operation relating to school age, although for all 

ractical purposes the City of Rensuater and the 

rough of Salford were one town. He was in favour 
of the Bill being compulsory all over the country. The 
central authority ought to have the power to compel 
the local authorities to put the measure in force. Sir 
Walter Forster desired to see the Bill strengthened by 
giving control to the central authority as regards 
variations in practice in different localities. Sir John 
Gorst and Mr. Asquith supported the principles of 
the Bill as it stood. The latter said that there were 
from 120,000 to 150,000 children as to whom there 
was no legal protection whatever, therefore the Bill 
was needed. There is much to be said for the local 
option provided in the measure ; but, singularly enough, 
local authorities have not proved to - the best of 
bodies in some very important cases. In the Bake- 
houses Regulation Act they neglected its provisions. 
In sanitary regulations they are slack ; but they are 
more embued with the policy of enforcement than they 
were some years ago. The Home Office, or the Local 
Government Board, ought to have some power to revise 
the regulations, and to ensure enforcement if the local 
authority neglects. 





The iron trades in the Wolverhampton district have 
been quiet, waiting, apparently, for the quarterly 
meetings. Consumers were content to limit business 
transactions to immediate requirements, holding back 
contracts for forward delivery until the rates had been 
considered and fixed. Best marked bars have held the 
first place in the orders given out, but some good orders 
have been secured by producers of unmarked iron at 
the average price of 6/. 10s. per ton. But it is com- 

lained that great irregularity still prevails in this 

ranch. Galvanisers report an increasing demand for 
corrugated sheets, the bulk of the orders being for 
shipment to South Africa, South America, and the 
Australian colonies. Black sheets have been bought 
in heavy lots at advanced rates. Gas strip has not 
been in much demand in spite of the recent reduction 
in price, but there has been a well-sustained demand 
for fine strip, best thin sheets, and hoops. Steel- 
makers also have been doing a steady trade of late. In 
the engineering and allied industries there is little 
change. In the hardware industries there is greater 
variation, but any very serious decline is not notice- 
able in any important branch. 





In the Birmingham district attendance at the iron 
market was small, and the business done quiet and 
limited. Buyers were awaitiag the result of the 
quarterly meeting before giving out new orders of any 
weight. The market was firm as regards crude iron 
and best marked bars, while better prices were realised 
for unmarked bars. alvanisers and makers of black 
sheets have been well engaged. The steel trade is 
active, with good inquiries for girders and sections. 
The engineering and allied industries remain about the 
same, as also the other iron, steel, and metal-using 
industries. On the whole, the prospects appear to be 
encouraging. 








The engineering and allied industries in Lancashire | 


continue to improve, though there is no great spurt as 
yet in the general branches. An improvement is mani- 
fest in the textile-machine-making centres, but these 
branches are only slowly emerging from the depression 
which for so long atime has been endured. - Loco- 
motive-builders, electrical engineers, and some sections 
of machine-tool-makers are well supplied with work— 
in some cases for some time artes. Other branches 
also, —,, those engaged on railway work, are 
busier than they were. The proportion of unemployed 
members of trade unions is less, more especially in 
some centres, but the percentage generally is still 
rather large. In the iron trades there has been more 
activity. Local makers are well sold, and are able to 
maintain prices. The inquiries coming forward on the 
market are said to be only moderate, but producers are 
not over anxious for further business at present rates. 
The indications are somewhat favourable, but hesi- 
tancy is still manifest as regards future orders of any 
considerable weight. The policy is one of expectancy 
generally. 





The negotiations respecting a basis of wages in lieu 
of the old sliding-scale arrangement in the South Wales 
and Monmouthshire coalfields are reported to have 
ended in an agreement as to terms and conditions. 
The Coalowners’ Association, which met at Cardiff, 
adopted the agreement, and the South Wales Miners’ 
Federation resolved to recommend its ratification by 
the members of that Federation. Sir W. Lewis, it 
is reported, has strongly condemned the terms of 
agreement, but the employers accepted the terms. 
This will, for a time at least, settle the long-standing 
dispute in the South Wales coal trade. How the 
National Miners’ Federation will regard the settle- 
ment remains to be seen. That body referred it to 
the local Federation. 





The maiden speech of the new member for Wool- 
wich was one altogether in favour of that section of 
his constituents who are employed at the Royal 
Arsenal. The complaint is that in the Government 
factories the men are underpaid in comparison with 
those employed in a similar capacity, or in the same 
grade, by private firms or joint-stock companies. If 
this be so, it is not an argument for the Socialists’ 
ideal of State employment. The members for Wool- 
wich and Battersea respectively urged that the County 
Council pay higher wages to their scavengers than 
the rates given in the Arsenal to more or less skilled 
labourers. That argument is not conclusive. It may 
be that the County Council pay in excess, while the 
Government lags behind, and pays less than it ought 
todo. The taxpayers in one case and the ratepayers 
in the other have to find the money, and they are in 
essence one and the same. If the payments are such 
as to impoverish the community, the sources will be 
dried up. Income can only stand a certain propor- 
tion of deduction ; we are taxing it acutely just now. 


It is reported that Mr. Mitchell, on behalf of the 
anthracite coalminers in the ‘United States, regards 
the Report of the Commission as a great victory for 
the men. If this be so, the miners will probably be 
able to accept the terms that may be agreed. upon, 
and so end the disastrous coal strike which lasted so 
long, and was attended by so much distress, misery, 
an suffering. The struggle was on a gigantic scale ; 
at one time it had many of the elements of a civil war. 
Happily, the President of the United States inter- 
vened ; his suggestions were endorsed ; a Commission 
was appointed, and now the path may be open to 
better conditions, upon a mutual basis, than before. 


The Labour leaders in the House of Commons and 
out of it have been much exercised over the draft Bill 
to amend the law relating to trade unions. As origi- 
nally prepared it has been subjected to severe criti- 
cism. Trade union officials have not been at one on 
the subject. Some ask only that the measure shall 
restore the status quo ante Taff Vale decision. - This 
would be difficult, perhaps impossible. Others desire 
exceptional scar aeiggy 5 ata 2 of course. The 
more moderate ask only that the same law shall be ap- 
plicable to employers and employed, and tothe general 
public. The latter is the more sensible view. A good 
case might be made out for equal tredtment, but the 
House of Commons will not assent to extensive powers 
without responsibility. 











The basis statement of wages. having been agreed to 
in the cotton trade—card-room hands—the operatives 
have been busily engaged in formulating a schedule 
of advances required ; while the employers have been 
similarly occupied in respect of reductions. So lon 
as the proposals are considered in a mutual spirit of 
fairness all round, the conferences, which will have to 
be held, will be conciliatory. The first great step was 
to agree upon a basis ; the rest need not be difficult. 


It appears that the reduction of men in the Royal 
Arsenal and elsewhere is to take place; some 2000 men, 





it isreported, are to be discharged. But it seems that 
Messrs. Thornycroft are prepared to engage 50 men at 
once, and another 50 presently ; it is also said that 
other firms are in want of men. If. this be so, the 
engineering industries, in some branches at least, are 
not so badly off for work as is sometimes reported. 
In any case, this will mitigate the distress created 
by State reductions. 








MUNICIPAL TRADING.* 
By the Hon. Rosert P.- Porter. 
(Concluded from page 398.) 

XXX. Conclusions.—As we have seen, most of the “‘ad- 
vantages” of — trading have, during the last few 

ears, been exploded. Sound commercial firms in Eng- 
and pay no more for their capital. It has been demon- 
strated over and over again that a municipality can do 
the work nocheaper. No one familiar with the facts will 
contend that a town council, constantly changing its mem- 
bership, is a better business board of management than 
the board of directors of a successful company. There is 
no proof that the consumer is specially benefited ; the 
service under private ownership is equally as good in the 
United States, and the relative cost, after considering dif- 
ference in price of labour and of raw material, no more. 
The assertion that municipal trading affords the only 
escape from trusts is so well treated by Mr. Davies in his 
recent paper before the Society of Arts, that I cannot do 
better than quote his words :— 

‘Tt is not the power of capital, but the legal monopoly 
which is the seat of the evil. In this country (if we, 
perhaps, except water) there is no reason why there should 
ever be any other monopoly than the monopoly of superior 
efficiency. A tramway down one street can be paralleled 
by a subway or tube down another street. Gas, which 
was at one time thought to be above competition, is now 
an alternative to electricity and petroleum. Hydraulic 
power has no monopoly. Itsharesits trade in many places 
with electric power, and in some also with pneumatic 
power supply. In private hands the constant activity 
of invention and the rivalry of commerce may be relied 
upon to secure in a free-trade country competition in one 
form or another; but upon the principle pointed out 
earlier in the paper, the healthy stimulus and check of 
competition is always absent from an industry carried on 
by a corporation. They have a legal monopoly preserved 
for them by their own by-laws, and pone l by such 
combinations as the Municipal Corporations’ Association, 
by means of which the united —- power of the local 
bodies all over the country is focussed and exploited, so 
as to secure for them a degree of protection which is abso- 
lute. So far, therefore, from municipal enterprise being 
a check upon the evils of trusts, it will, on examination, 
be found to expose the consumer to all the oppressive con- 
ditions of the American combine.” 

The question of better control is also effectively treated 
by ie, Daven, who says :—‘‘ There are certain industries 
which involve an amount of interference with public 
rights. These, it is suggested, cannot be properly kept 
under control, and therefore the only alternative to dis- 
order is tohave them municipally administered. The 
truth is, that the authorities are so infected with the idea 
of acquiring them. that they do not honestly try to re- 
gulate them. Their policy produces a reactive tendency 
in the same direction on the part of the companies. A 
pas company or a tramway company sees expropriation 

ooming through the fog of local controversy. Its con- 
ductors do not see why the authorities should choose 
their own time for the purchase, and therefore they them- 
selves aggravate the situation in order to hasten the de- 
cision of the authority to buy out the company at the 

recise moment when it will suit them, in view of the 

epreciated state of its undertakings and of the capital 
difficulties ahead, to part with the concern. If the policy 
of acquisition were definitely abandoned, the authorities 
would be able to enforce a much more effective system 
of control.” 

There is little doubt that our own large cities are 
tightening their control over such industries, and I 
expect the — managing the great street railway 
and gas and electric lighting enterprises will inform you 
that they are properly kept under control. The reason 
for this 1s undoubtedly the fact that the ‘‘policy of ac- 
quisition” has not yet been adopted by the American muni- 
cipal authorities. Because of this, private capital and 
enterprise have made the most of their ap napeanne in ex- 

loiting these industries, and the public is reaping the 

nefit without being held responsible for the financial 
success of the undertaking. 

It has been my endeavour to discuss the subject 
assigned me on its business merits, and the conclusion 
seems to be that municipal trading does not pay. There 
is, however, another view of the subject that has been 
very strongly brought out by the London Times, namely, 
that ‘municipal enterprise” and ‘“‘ progressive muni- 
cipalism” are really being made the stepping-stones to 
the collective state. Towards this end it is claimed the 
British Socialist is working with all the force at his com- 
mand. Their allies and friends are the well-meaning 
»eople who, having no policy of their own, follow the 
Toad of those who are working a well-planned scheme,.and 
have decidedly definite aims. ‘‘The facile Liberal and 


€ | Conservative apse eit said the London Times, in the 


editorial which introduced its series of trenchant articles 
on “‘ Municipal Socialism, ‘‘ who want to warm the hearts 
of the people by the application of the rates, are the hope 
of the Socialist Lodiea” Whether these people who are 
+ Abstract of paper read, February 25, before the 
National Convention of the New York Reform Club. 
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now so easily led by the Socialists will be able to stop 
when mischief is being done, may well be, as the Z'imes 
says, ‘‘a matter of conjecture.” Once create large muni- 
cipal staffs; once bring together large bodies of men 
accustomed to light work, regular employment, and 
wages; put down plant, erect buildings, and purchase 
land ; create vested interests, with subtle ramifications, 
and it will not be possible without using heroic means to 
rectify a series of mistakes. Then, too, there is the ques- 
tion of the capacity of public bodies to deal effectivel 
and wisely with all the functions thrust upon them ; and, 
gravest uncertainty‘of all, there is the question whether 
the purity, such as it is, of municipal government will be 
maintained if it exercises a multitude of duties, touches 
finance at many points, and makes politics and business 
almost synonymous. 

I am fully aware that this paper has assumed a length 
far beyond anything I had contemplated when I pro- 
mised to prepare it. The subject, you will admit, covers 
a good deal.of ground, and the public interest both sides 
of the Atlantic has been fully awakened to its import- 
ance. This is my apology for occupying so much of your 
time. It may also.be urged that I: have interspersed my 
text very freely with quotations from current literature 
on the subject. The purpose of this is to show the 
rapid accumulation of publications on a question 
upon which, five years ago, it was difficult to find 
any treatise sufficiently valuable to submit for the 
consideration of such a body as the one I have the 
honour to address. The assembling and sifting of 
this data has been a somewhat tedious task ; but the 
importance of placing it as fully as possible before the 
American public has made it worth while to doit. The 
paper as a whole is not intended so much to convey m 
opinions on the subject, which I fully realise are of small 
moment, but what a very considerable body of thoughtful 
and intelligent men in England are thinking after a 
quarter of a century of experience of municipal trading. 





INDEX OF AUTHORITIES CONSULTED. 

For the benefit of those who wish to pursue the subject 
still further I append the following list of publications, to 
nearly all of which I have been more or less indebted in 
the preparation of this paper. 

XXXI. Municipal Trading Publications. — ‘‘ Report 
from the Joint Select Committee of the House of Lords 
and the House of Commons, together with the Proceed- 
ings of the Committee, Minutes of Evidence, and Appen- 
dix, July 27, 1900.” [Price 4s. 3d.] 


“Index and Digest of Evidence to the Report on 
Municipal Trading, Session 1900.” Eyre and Spottis- 
woode, East Harding-street, E.C. [Price 84d.] 


“The Cost of Municipal Trading,” by Mr. Dixon H. 
Davies. A paper read before the Society of Arts, with 
the discussion thereon, February 1, 1899. [Price 2s.] 

‘*Municipal Trading, II.,” by Mr. Dixon H. Davies. 
A a read before the Society of Arts, January 26, 
190. 


“‘Municipal Finance and Municipal Enterprise.” The 
annual address of the Right Hon. Sir H. Fowler, G.C.8.L., 
M.P., President of the Royal Statistical Society, May 15, 
1900. [Price 1s.] 

‘The Limitations of Municipal Enterprise,” by Mr. 
Emile Garcke, M.I.E.E. A paper read before the 
National Liberal Club, Political and Economic Circle, 
October 24, 1900. Published by P. S. King and Son, 
2 and 4, Great Smith-street, S. [Price 6d. , 

‘*Municipal Trading in England and the United 
States.” An address by the Hon. Robert P. Porter to 
the Municipal Trading Committee of the London Chamber 
of Commerce, October 31, 1901. London Chamber of 
Commerce, 10, Eastcheap, E.C. [Price 3d.] A he 

‘Municipal Trading.” Paper read before the Birming- 
ham and District Property Owners’ Association, by Mr. 
S. T. Talbot, July 18, 1902. Published by the Associa- 
tion, 59, Temple-row, Birmingham. [Price 3d. 

‘Notes on the Housing Question in Birmingham,” in- 
cluding the case against municipal house-building. Os- 
borne and Son, Borough Press, Birmingham. [Price 1d.] 

‘Industrial Redistribution. The Crux of the Over- 
crowding Question.” Paper read before the Society of 
Arts, by Mr. W. L. Magden, M.1.E.E., February 12, 1902. 
The Manualof Electrical Undertakings, Limited, Mowbray 
House, Norfolk-street, W.C. [Price 6d.] _ 

‘*Municipal Trading.” An address delivered by Mr. 
J. Shaw, K.C.. LL.D., — Court Judge of Kerry, 
before the Statistical and Social Inquiry Society of Ire- 
land, Session 1901-2. [Price 3d.] | 

“Municipal Socialism.” Reprinted from the Liberty 


Annual. [Price 1d.] : 
**Modern Municipalisation.” An address to the Pad- 
dington Ratepayers’ Defence Association by the Earl of 


Wemyss. [Price 1d.] é 

“Dangers of Municipal Trading.” Speeches by the 
Earl of Wemyss, the Attorney-General (Sir Richard 
Webster, now Lord Alverstone, Lord Chief Justice of 
England), &., &c. [Price 3d.] 

‘Fairplay versus Monopoly.” Reasons for the supply 
of cheap electrical power by private enterprise. [Price 
ai To be obtained from the Liberty and Property 
Defence League, 7, Victoria-street, Westminster, S.W. 

‘*Municipal Socialism.” Series of articles reprinted 
from the Times. , 

‘**Municipal Trading.” Address delivered by the Hon. 
Robert P. Porter before the British Association, Belfast, 
September 12, 1902. Published by the Industrial Free- 
dom ue, 53, Parliament-street, S.W. [Price 2d.] 

‘The Conflict over here oh Trading.” Lecture by 
the Hon. Robert P. Porter before the London School of 


Economics (University of London), March 13, 1903. 

All publications not marked otherwise can be obtained 
rom the Industrial Freedom League, 53, Parliament- 
street, London, 8.W, 








MODERN WARSHIPS. 


On the Effect of Modern Accessories on the Size and Cost 
of Warships.* 
By W. H. Wurrtne (Member), Assistant Director of 
Naval Construction. 

IN limiting the title of this paper to warships, I do not 
wish to suggest that the influence of these matters on the 
size and cost of merchant ships is negligible; but only 
that in most cases it is relatively less, so that a discussion 
of its nature and extent would e for this reason, as well 
as for others to be set forth later, of far smaller im- 
portance. 

By modern accessories IT mean those features which 
have been introduced into warships, especially during the 
last twenty years, at such a rapid rate, but which are not 
specifically designed for and necessary to the main object 
of the vessel’s existence—the overpowering and destruc- 
tion of the enemy in the day of battle. For this end sea- 
worthiness, structural strength, habitability, speed, coal 
supply, gun power, and protection are essential ; the 
are, at least, features of primary.importance. They will 
be regarded as generally indispensable for battles on the 
high seas such as have decided the fate of nations. But 
there are, in every large warship, hundreds of features 
which are not, like these, of primary importance. They 
add to the appearance or convenience, or even to the 
efficiency of parts of the ship, but they can hardly be said 
to be indispensable. They affect, perhaps, the facilities 
for navigation or other wants of ordinary peace work. 
Sometimes they increase the efficiency of the primary 
features named above, though they are not absolutely 
necessary to their existence. - They often provide against 
risks, more or less remote, of accident or breakdown in 
peace or war. Many are due to the general rise in the 
standard of comfort in life ashore, and to the many 
modern inventions which have made this comfort pos- 
sible. But, whether taken singly or all together, it can- 
not be said that they are essential to the supreme end for 
which the Navy is maintained. 

There is, as one might expect, great difference of 
opinion as to the importance or the necessity of these 
matters. As regards many of them, there would be found 
on'detailed inquiry a general opinion that they ought to 
be retained. As regards many others, various conclusions 
would be arrived at, according to the experience, or the 
calling, or the temperament of the individual, and ac- 
cording to his appreciation of the convenience afforded or 
the risk avoid y each item. In some cases alandsman 
might reasonably form a judgment about them ; in many 
others only a naval officer could well do so. I shall offer 
no opinion about any of them. I desire only to show 
that they exist, to try to classify them, to name some of 
the principal causes which originate and maintain them, 
and to point out and emphasise the consideration which 
is common to them all—that they have to be paid for. 
The payment may be mainly in cost, or it may be—it 
cancel is—in increased size of ship as well, and in de- 
crease of speed or offensive power or protection. It may 
be in ways less evident, though not less certain or exact- 
ing. In whatever form it be, the payment has to be 
made, and the price, I fear, is not ——— known. 

It is more vane | to understand how the influence of a 
number of subordinate items escapes adequate notice when 
we recall the discussions in the early years of this Institu- 
tion respecting fighting ships. It was not unusual in 
those days to hear demands for an ideal vessel—heavily 
armed, thickly armoured, with high 5 na and a big coal 
supply, but of small dimensions. any a passed 
before that mythical vessel disappeared. There are still 
to be met with lingering traces of a belief in her. But 
the impossibility of ge all these qualities in one 
small ship is now realised. It is seldom contested that if 
you take a given design, or ship, and put, say, more guns 
into her, you must accept less coal, or armour, or speed. 
The proposition that a ship is a compromise in regard to 
these important features is well established. Unfortu- 
nately, it is not equally well understood that the matters 
of which I speak have a cumulative effect on the ship 
equal to a large variation in one of her principal features. 
And even where there is an acceptance of this general 
statement in the abstract, there may be no small difficulty 
in securing its application to the particular case in hand. 

The effect on the whole design of a substantial variation 
in one of the principal qualities of a ship has often been 
investigated. It is well known that if you add to the 
weight of the armour, or coal, or guns by a certain defi- 
nite amount, and if every other quality of the ship, save 
this one, has to be maintained unimpaired, the result will 
be a total increase of weight, size, and cost which far 
exceeds the original increment. If, for instance, in order 
to increase the s , you add 100 tons to the weight of 
the machinery, there will follow in general such inc 
weights of hull, equipment, coal, and armour as will add, 
perhaps, 300 tons or more to the displacement. It is, of 
course, equally certain that a number of lesser items, 
whose weight amounts in all to 100 tons, will likewise 
involve an increased displacement of much more than 
100 tons. 

It would be travelling outside the proper scope of this 
paper to show in detail how variations of equal amount in 
the weights of primary features of a design have, in the 
above conditions, such different effects on the design, or 
how variations of a constant percentage in the same 
primary features may produce, in designs not of the same 
type, widely different results. It may be mentioned, 
however, that the chief factor in determining the effect 
of such a variation is the space it demands considered in 
reference to the demands on space in the existing ship. 
Thus an increase in thickness of armour in a battleship, 
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and an increase in speed in a small cruiser—keeping all 
other qualities constant in each case—represent, perhaps, 
opposite extremes in regard to the relative change pro- 
duced in the design. Considerations of the same charac- 
ter govern the effect on a design of the matters of which 
this —_ treats. 

Ido not propose to examine a number of specific in- 
stances of the influence of such features in existing classes 
of shi There are obvious objections to such a course. 
But while it is hardly practicable to prove in detail how 
important these er unimportant items are, I will 
mention two examples which will illustrate the general 

roposition. The first is that of the steamboats carried 

y a warship, or, more strictly speaking, the weight of 
the largest steamboat: Until twenty years ago, the 
weight of the largest steamboat carried a most vessels 
was about 9 tons. This boat—a 37-ft. steam pinnace— 
could be hoisted at davits by hand, and the only fittings 
required were the davits themselves and their usual _ac- 
companiments, the boat’s falls, and, perhaps, crutches. 
But the size of steamboats has been Beene a until most 
of our large battleships and cruisers carry two 56-ft. steam 
—— each weighing 18 tons. Following the intro- 

uction of these boats, we have had one, and generally 
two, masts of great strength, with corresponding shrouds, 
and a 60-ft. derrick with massive head and heel castings, 
64 in. steel wire purchases and topping lifts, 25-in. blocks, 
eye-plates at masthead and on deck tested to 60, 70, 
and even 90 tons each; two steamboat hoists with 3, 
casings, steam pipes, &c.; skid beams, and boats’ crutches 
for stowing the boats in-board, hull structure for support- 
ing the masts, stores necessary for the maintenance of 
these fittings, and, lastly, alternative gear for hoisting the 
boats by hand. 

In this case the replacement of two 9-ton boats by two 
18-ton boats means an addition, not of 18 tons, but of at 
least 70 tons to the weight carried. To carry this load 
without loss of speed or other qualities, an addition to the 
displacement considerably exceeding 70 tons will be neces- 
sary. I express no opinion as to the need for these boats. 
They are far superior to the older boats in speed and sea- 
worthiness, though these, indeed, served for many years 
in the same harbours. They have, too, increased fighting 

wers as boats. But I class them as minor matters, 
vecause it is not generally supposed that they and their 
accompaniments will have much influence on a fleet action 
of to-day, except as débris. hey offer an excellent 
example of the numerous additions which follow a single 
change. 

A corresponding result may be brought about in 
another way. Instead of increasing the magnitude of 
some particular item, you may develop it with the object 
of increasing its efficiency or of lessening the chance of 
a breakdown. An example of the great weight involved 
in such an elaboration of a set of fittings for a single 

urpose is afforded by the anchor and cable gear in a ship. 
n many merchant steamers we find what may be taken 
as the minimum provision which is compatible with safe 
navigation. These vessels carry stockless anchors, which 
require no special stowage. Their cables come in through 
open hawse pipes to a windlass, and pass straight into the 
lockers immediately below. They ride by the windlass. 
No other fittings are supplied, except, perhaps, bow 
stoppers at the upper end of the hawse pipes. 

If we compare these rudimentary fittings with what is 
found in most existing ‘battleships and cruisers, the dif- 
ference is very striking. The hawse pipes have hinged 
flaps on the outside, and hawse plugs and hinged flaps as 
well at the inner ends. Each of these three sets of gear 
is adapted for fitting over the cables, and the outer 
are closed by special screws working through the body 
of the hawse pipes. The anchors have hitherto been 
stocked, and this has necessitated beds with numerous ap- 
= for securing and letting go. There are massive cat- 

eads, which are hinged toturn down for action, and n 


special —-, to get them up again. Immediately 
abaft the hawse pipes come the bow stoppers, and next 
to them a manger board, with further fittings for exclud- 


ing water. Along the deck there are several stopper bolts 
with cable stoppers, some of which are nearly equal to 
the strength of the cable. Then there are large riding 
bits as well. ee these three or. four sets of gear 
for holding the cable, there are the: cable-holders proper 
above the deck, and the compressors below, each capable 
of serving the same purpose. The cable-holders for the 
two bower cables are arranged for hauling witli one cable 
and veering with the other, or vice versd, or for hauling 
or veering both cables simultaneously. One cable-holder 
is arranged to work the sheet cable as well. Then, as a 
stand-by, the middle line capstan, which works the 
cat chain or wire, is also fit to bring in either of the 
bower anchors or the sheet. Immediately under the 
kc a deck are the heavy lever compressors, with pur- 
chases, eye-plates, and cleats for working them. To 
rovide for the cable running out either round the wind- 
ass or round the bitts, these compressors are made of 
spectacle form, so as to act equally well in either direc- 
tion. The capstan can be worked by hand as well as by 
steam, and gearing is provided to work the windlasses 
also in this manner. Besides all these fittings, there are 
numerous special appliances. To enable the ship to ride 
conveniently with two anchors down, she has heavy 
mooring swivels, which necessitate the hawse pipes being 
Pig enough to take three parts of the cable side by side. 
The chain lockers are usually two or three decks down, 
and the heavy deck pipes have water-tight covers and 
bucklers for fitting over the cable if in — The cap- 
stans have water-tight glands on each deck. The large 
rollers round capstans are bush The catheads have 


locking gear, besides the tackles fitted for holding them 
in position. And many other fittings add to the provision 
which is made for every emergency or risk. 





I say, again, I offer no opinion as to the usefulness of 
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each and all of these fittings. My point is that most of 
it is not of primary importance in the sense in which 
these words are defined above, and that for a ship of 
iven dimensions the fitting of this elaborate apparatus 
(whic, indeed, goes beyond my description) must neces- 
sarily exclude many tons of armour, armament, or ma- 
chinery, or, in the alternative, must involve several times 
as pron an addition to the total displacement. . 

t will not be supposed, of course, that I am_ namin 
cases which have been in any way overlooked. It is wel 
known that stockless anchors are being fitted in most of 
the cruisers and battleships now building. The question 
of steamboats is also one to which it is not necessary to 
call attention. I have intentionally chosen two cases 
which, though found in most ships afloat, do not exist 
as here described in the latest Navy practice. 

These are two somewhat striking instances of the mag- 
nitude which such fittings may attain. There are scores, 
perhaps .hundreds, of similar, though less conspicuous, 
cases to be found in most ships of war. We find in one 
set of instances that, starting from what is demanded by the 
bare necessity of the case, we have added largely to the 
weight and cost to secure additional efficiency or conve- 
nience. In the second set we have added weights to pro- 
vide against secondary or even more remote risks. The 
first group includes the lengthening of funnels ; the rais- 
ing of machinery cowls and ventilators, with their elabo- 
rate gear ; the provision of stowage for every article in 
the ship—often of duplicate anes the special contri- 
vances for water-tightness in weather work and in elec- 
trical fittings; and the great elaboration of drainage. 
The second includes such instances as the various kinds 
of apparatus for working the cables, the provision for 
steering from different places by various means, the use 
of automatic valves, ot of special pumping, flooding, and 
ventilating appliances. 

If one were to attempt to lay a complete list before you, 
it might, perhaps, be thought that some of the items are 
so small that a reduction in their weight is hardly worth 
making. One often hears it said, ‘‘What will you save? 
—not a hundredweight.” Or it may be that even a 
smaller figure is named. But it is obvious that a small 
percentage on a large number of items may give quite an 
appreciable result ; and very often’ the percentage is a 
large one, though the absolute weight concerned is but 


little. Further, each saving has to be multiplied by two 
or three to get its effect on the ship. And, lastly, 
the real question is, ‘‘What can be added by such. 


savings to the armament, or tosome other primary feature 
of the ship?” 

Take, for example, a 9000-ton cruiser, whose hull 
weighs, let us say, 3500 tons; her machinery, 1600 tons; 
and her armament, 700 tons. Now, supposing even that 
on the greater part of her hull structure proper and of 
her machinery no great saving is possible, yet if we can 
save 5 per cent. on 2000 tons we have 100 tons, and this 
is 14 per cent. on the armament weights. It may be a 
very fair subject for inquiry whether the additional 5 per 
cent. of hull and machinery weights will be worth as 
much as the 14 per cent. of armament when the vessel 
goes into action. And if you go round a ship and care- 
fully examine the weights in detail, there are a very 
large number on which you can conceivably save 5 per 
cent. There are fewer than one might at first suppose 
which are not capable of an economy of 5 per cent. 

Sometimes, of course, you can reduce the weight of 
fittings by more careful design alone. It needs to be 
made clear, however, that you cannot always do so. 
Such savings can only be got in many cases by sacrificing 
something which adinittedly adds to efficiency in a minor 
sense. is is inevitable. You cannot get something 
for nothing, or, if you do, it is not worth having. Yet 
it is not always understood that economy in these matters 
often means giving = something that you want and 
not merely something that you do not want. It is hardly 
to be supposed that there will be found in a modern vessel 
many things that are absolutely useless. 

The main question in any given design is whether there 
have been selected and combined the most advantageous 
qualities which can be got on a given displacement and 
for a given price at that moment. If we have it, it is a 
successful design. If we have materially sacrificed quali- 
ties which will certainly be needed at the beginning of an 
action to provide for risks which may occur at its close, 
or for other remote contingencies, then the presumption 
is that there is a more satisfactory design possible. It is 
often the case that those who appreciate the advantages of 
the little efficiencies in detail, nevertheless fail to recog- 
nise why the completed vessel compares unfavourably as 
to her fighting qualities with a ship from which such 
fittings have been more rigorously excluded. 

Many causes have worked together to affect a modern 
warship in this way ; many are still in operation ; and I 
wish to devote my remaining time to a brief summary of 
those which can well be brought before this Institution. 

1. The natural tendency in any large organisation is to 
retain things which have come to be of less use than for- 
merly, or even of no use. From this tendency navies are 
not exempt, and we find fittings and stores retained which 
might possibly be omitted with advan The strong 
feet ing in favour of the retention of sails long after these 


an illustration of this tendency. 

2. The rapid development of mechanical improvements 
of every kind leads to the introduction of labour-saving 
oqumeaen in warships and merchant ships alike. But, 
whereas these are accompanied by great reductions in the 
crews of merchant ships, it is necessary to keep big crews 
in warships for fighting purposes, and thus we get on the 


one hand steam Te to save —_ manual pumping of 
fresh water or of the bilges, and, on the other hand, 
special fittings for exercising 


urposes. 
_ 8. The higher standard of Vite ashore and afloat adds 


ceased to be of use, and had even become a danger, is | tend 


rapidly to the weights of warships. The provision for 
food, cooking, bath-room, and*sanitary fittings, ventila- 
tion and artificial light has greatly increased in the last 
twenty years and is still increasing. A large proportion 
of the complement needs superior accommodation, corre- 
sponding with their higher ne The weights of 
tiling and of piping for hot and cold water are vastly 
greater than those that served for many ships which are 
still in commission. 

4. The steam or electric motors used for the pu 
of the last two paragraphs involve a heavy coa. bill, 80 
that to give a ship a specified steaming capacity it is 
necessary to add a much larger percentage of coal than 
formerly. This load has to be carried at the given speed. 

5. The distrust (or, rather, the partial trust) of new 
appliances adds largely to weight and cost. Candles or 
lam ole place to electric light, but the fear of losing 
the tis t involves the carrying-6f two systems instead of 
one. So it has been with sail and steam power, steam and 
hand steering, hydraulic gun gear and hand gear. And 
as it is but rarely that the new appliance has an advan- 
tage in every conceivable circumstance over the old, there 
is a great tendericy to carry both. In almost every case 
such duplication involves somé new chance of a break- 
down ; and this serious consideration applies also to the 
two following paragraphs. New risks, thus introduced, 
have brought about many accidents in recent years. 

6. A natural desire to provide for every risk leads to 

t increase in detail. Thus, many vessels used to 

ave five different methods of operating the steering gear. 
The anchor and cable gear, the ventilation, drainage, and 
pumping arrangements had and still have great elabora- 
tion. It is, of course, very difficult to so accurately 
appraise a particular risk as to say that it is not worth 
providing against. It is still less ible to provide for it 
without making the ship as a whole suffer to a certain 
definite extent. 

7. A closely-allied tendency is that which leads to the 
duplication of fittings. Thus there are two steering 
engines, or two leads of shafting to operate the steam- 
steering engine ; the dynamos are designed so that one 
may always be under repair or idle; and each of the 
hydraulic pumping engines is equal to the whole demands 
of the armament. Here, too, the cause of the demand 
for the increased weight is the difficulty of saying exactly 
what risk should be accepted. The logical course would 
be to make provision proportional to the magnitude of 
the risk multiplied by its probability. It is possible that 
in some cases an approximate valuation might be ob- 
tained by careful study, and I would like to suggest that 
no saul corvies might be rendered to the Navy by an 
examination of this question. 

. A great source of increased weight is the additions 
called for by comfort and convenience, rather than by 
direct necessity. “Thus bigger steamboats, better arti- 
ficial lighting, double or rain awnings, side screens, wind 
shoots, ice machines, &c., though each of undoubted 
utility, and though reaching in no way beyond the stan- 
dard of comfort in passenger steamers, do, nevertheless, 
impose a considerable load, direct and indirect, on a war- 


ship. 

9. The desire, and perhaps the necessity, for smartness 
adds largely to weight. First and foremost in this con- 
nection comes paint. One who has not the records before 
him may well be incredulous at the enormous weight of 
paint worked into a ship. The most serious feature is 
that the process never ceases, and the greater the pride in 
the ship the greater the tendency to sink her with white 
lead. have been told of a case in which there was re- 
moved from the inner surface of a portion of the crew 


space of a destroyer paint of a weight of over 2 lb. per | 


uare foot. This is, no doubt, exceptional, but I doubt 
whether all officers realise how, by a rigid economy in 
paint, they may not inappreciably benefit their ship. 

A curious development of this wish for smartness is the 
desire for screw gear on board ship. Not merely in rig- 
ging, but in many fittings, such as awnings, ridge-ropes, 
guard-chains and ropes, and in the securing of all kinds 
of gear, lashings have given place to screws and slips, 
which not only add directly to the weight, but impose 
greater strains on the fittings. The screws mean bigger 
awning, stanchions, and so on. 

10. Auxiliary machinery tends to be continually in- 
creased in power by the competition of fleet life. Weigh- 
ing anchor, laying out anchors, and other operations 
carried out in concert lead to the working of gear for all 
it is worth, and to demands for more power, although the 
direct use in war may not be great. 

11. Any doubt as to tactics, whether of defence or 
offence, must inevitably add to weight. Thus the torpedo- 
net defence, now rarely carried by fast cruisers, formed a 
big load in earlier vessels. Similarly, questions as to the 
positions of searchlights, the use of fighting tops and of 
submarine mines have had the like tendency. There is 
a larger sense in which this consideration affects ships. 
If it could be exactly and permanently determined in 
what way a fleet should be used, great economies in design 
would no doubt be possible. It might conceivably lead to 
— specialisation, so that a squadron, not necessarily 

omogeneous as to offence or defence, should become the 

unit of design. The extended use of auxiliaries might 

fan _to o many difficulties in the design of a single 
ting ship. 

12. The greater demand for perfection in fittings has led 
to increased weight in recent years. This applies parti- 


cularly to such matters as water-tightness in skylights, | 


ports, cosines, and electrical fittings. No one who com- 
pares the fittings of two ships whose age differs by ten 


not merely to the boilers, but to the many pieces of auxi- 
liary machinery throughout the ship, the effect is very 
——— 

4. Daily life in a ship tends to-call attention far more 
to what is felt to be lacking than to what is redundant, 
and hence in a ship, as in a hoi there is a constant 
tendency to add_ new fittings at a higher rate than to 
dispense with others. 

15. Desire for great durability may unduly increase the 
first cost and size of a ship. It is possible that it may 
pay better to accept frequent repairs than to add to 
a and weight. 

16. The general tendency to raise important parts of 
the vessel in relation to the water-line makes it ever more 
difficult to secure adequate stability, and this involves in- 
c dimensions. momies tend to: be made in the 
lower parts of the ship. Additions are more often high 


up. 

17. Every accident to a ship leads to demands for 
mechanical provision in all other ships to meet or pre- 
vent such a case, although the chance of its recurrence 
be small, or the accident due to personal causes. 

These are, I believe, some of the principal causes which 
tend to increase the weight of warships. Some others 
might be named, but they do not, like these, spring 
from general considerations, and they could not well be 
discussed here. 

Some of these factors exist in merchant ships, but there 
is one radical difference between the mercantile marine 
and the Navy. In the latter the test of: experience is 
largely wanting. If from any cause there be imposed on 
a merchant ship unnecessary loads or superfluous cost, 
there is an immediate and automatic check. She does 
not pay. Somebody else’s ships pay better. Dividends 
are the touchstone of efficiency. Nothing of the kind 
exists in any practical shape in regard to warships. You 
cannot test them by setting them to fight one another, 
and paper valuations are a poor substitute. 

But, though the keenness of the competition in the case 
of fighting ships be less evident and its realisation be de- 
layed, it is none the less real. Its very intensity makes 
these minor matters of design things of moment. It 
constitutes the best of reasons for saving small weights 
and for accepting small risks. Wherever we get similar 
conditions, as in the international race for the America 
Cup, we find the same necessity for scrupulous design, 
involving the rejection of all fittings not needed for the 
decisive race, and the acceptance of minor risks of break- 
down. It is interesting to note in the latter connection 
that the margin of safety is sure in such a case to be very 
small. The accidents to the Shamrock did not show a 
mistaken policy in the design, but proved how great 
was the necessity for the avoidance of unnecessary 
strength. You could as certainly secure the loss of the 
race by a few additional precautions against breakdown, 
such as making your spars or rigging somewhat too 
heavy as by making them too light. Precisely the same 
thing is true respecting a closely-contested struggle be- 
tween well-matched naval Powers. War is a great risk 
—the greatest of risks. To try to make it safe is to secure 
beyond possibility of doubt that it shall be fatal. Not 
the avoidance of, but the equalisation of, risk is the 
criterion of good design. 

It has sometimes been suggested that there is no harm 
in making a ship somewhat bigger than is necessary for 
the satisfaction of the main conditions of the design. 
The saving of small weights is looked on as unnecessary 
stinginess. This line of thought ignores the fact that 
the weight involves cost. the arguments I have 
tried to lay before you are immensely strengthened when 
we reflect that these additional weights nearly always 
impose an expenditure of money in greater proportion 
than that of weight. Improvements are generally expen- 
sive. You make a machine 10 per cent. more costly with- 
out making it 10 per cent. heavier. You. sometimes do 
both without making it 10 per cent. more efficient. 

These objections to economy ignore also the loss of 
time. Given two designs, in one of which there is a 
marked increase in elaboration and complexity of detail, 
and you will increase the time of building faster than the 
weight or, perhaps, than the cost. Speed of construction 
is an important element of the naval strength of the 
country. It increases the available force at any moment, 
and leaves our building resources available for fresh work. 
| Elaboration does precisely the opposite. It takes from 
| the primary features of each ship. It lessens the number 
| of fie to be got for a given sum. It delays their pro- 
duction. 

Lastly, in the ceaseless accumulation of these accessory 
features of warships we have one of the chief factors in 
their general deterioration. Their armament, armour, and 
machinery tend to fall behind as improvements in manu- 
facture and design follow one another in rapid succes- 
sion. This is, of course, inevitable. But nothing so 
surely tells against a ship as the continued process of 
sinking her. The history of many ships, as recorded by 
their draughts from year to year, affords conclusive proof 
that the growth of minor details amounts in the aggre- 

te to a large variation in a principal feature of the 


esign. 
If we had reason to oe ag: that the contest for naval 
supremacy in the immediate future would be mild and 
unimportant, or one in which we should have little cause 
for sustained national effort, it wget still be possible 
that the subject of this paper would be worthy of the 


attention of this Institution as an interesting problem in 





| naval design. But not many will, I think, say that the 
| matter is one of only academical interest. 


As the pres- 


= or more can fail to see the additional weight of | sure of mercantile competition and maritime interests 


ttings due to this cause. 
13. A desire not to press machinery severely imposes a 
great load on a ship compared with another in which 





such pressing is admissible, If this consideration extend 
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pom greater, itis certain that this country will have to put 
orth corresponding effort to keep her place as the greatest 
of naval Powers. It will be dangerous to neglect even small 
sources of advantage. It may be equally so to suppose that 
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we can permanently face a greater outlay than others for 
the pin of naval force. There are signs that there 
is being applied elsewhere a more rigorous analysis to the 
methods as well as to the history of naval power. Every 
improvement in armour, in ordnance, and in structural 
material will be of value; and these minor matters will 
afford yet another field for advance, equal in importance 
to some of those more obvious ones. fe ; 

But it is also a field in which advance is very difficult. 
So many things militate against economy. It is rarely 
a thing about which one grows enthusiastic. There is 
much discouragement with it, and some little risk. But 
the work is there, and has to be done ; and it can only be 
done by the united efforts of all connected with the ee. 
It is by no means merely a question of office design. It 
needs the intelligent and céaseless co-operation of all 
engaged in the work of construction, and, not least, that 
of our subordinate building officers and workmen. Most 
of all, it needs the continuous help and often the thought 
and self-denial of naval officers of all ranks, who neces- 
sarily exert so t an influence on the details of the 
ships in which they have to live and to fight. 

t is well known to many here that this subject is not a 
novel one. It has engaged the attention of those who 
direct the affairs of the Navy. Much has been done; but 
it is a work in which much more still remains. It is with 
the object of attracting more general attention to the 


but slightly convex, and approachi 
lines of our 30-knot destroyers, and 


require a greater horse-power to drive them at a given 
1 than the hollow lines, even insmooth water? And, 
this question is answered in the affirmative, I would 
still point out that by filling in this hollow the ship would 
be given a — displacement, and would, in conse- 
uence, be able to carry a greater,weight of engines, and 
she would certainly be a better ship in rough water, even 
if there was a slight falling off in her trial-trip speed. 
I am quite aware that, generally eee Wy comparisons 
between the desi i tlantic liners 


iS) 
1 


igns of war cruisers and 
are apt to be misleading, as the ships are intended to 
perform totally different tetgor boy it is impossible to 
combine the requirements of both in any one ship. It is 
not necessary to enter in the details of this incompati- 
bility, as they must be obvious to both naval architects 
and seamen ; but there is one quality which is essential 
to both, and that is, length. You cannot drive a short 
ship against a head sea ; it is simply impossible. Length 
is necessary in order to get anything like high speed in 
rough water ; and, moreover, total length, or length over 
all, is of no use unless it is combined with length of 
floor; it is, in fact, actually detrimental, as it only in- 
creases the pitching moment. A comparatively broad 
| and flat floor amidships, with two very fine and hollow 





practical side of the question that this paper has been | ends, will only make a rocking machine, which may pos- 


prepared. 








ON THE “LINES” OF FAST CRUISERS.* | as t 


By Vice-Admiral C. C. P. FitzGErRaxp, Associate. 


| sibly be driven fast in smooth water, and may be suitable 
| for a river steamer, but which is quite unsuitable for an 
| ocean cruiser. I put forward these views on the subject 
he crude remarks of a seaman, subject to the con- 
| tradictions of applied science ; but they are the result of 
| nany years’ observation of the behaviour of ships and 


In bringing this subject before the notice of this Insti- | vessels of various classes, in all conditions of wind and 


tution, I may say at once that I do so more as an inquirer 
than with the idea of laying down the law dogmatically 
as to what are, or are not, the best possible lines upon 
which ocean cruisers of high speed ought to be built ; 
and, whilst venturing to offer some opinions on the sub- 
ject from a seaman’s point of view, I shall hope to evoke 
the opinions of some experienced naval architects upon 
the theoretical aspect of this interesting and important 
question, with the further hope that theory and practice 
may be found to go, as they ought to go, hand in hand. 
Both professional naval architects and professional sea- 
men know perfectly well that it is impossible to get high 
speed in any vessel without fine lines, and it is equally 





weather, and they must be taken for whatever they are 
considered worth. 

In comparing the lines of our larger ocean war cruisers 
with those of destroyers, it is obvious that in the latter 
the proportion of length to breadth is greater than in the 
former, thus admitting of finer lines, and this length is 
no doubt necessary in order to get space for boilers 
enough to produce the great horse-power required to 
drive these ttle vessels at 30 knots; but in examining 
the drawings of destroyers, and in looking at the vessels 
themselves, I am unable to see any hollowness in their 
lines. The lines appear to be almost quite straight, and 





in some boats slightly convex, until you get aft as far as 
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ng more nearly to the | any rate, advocated—by the late Mr. Saott Russell ; but 
of fast Atlantic liners, | I have certainly been of opinion that this i 
and I would ask the question whether these lines would | been discredited, both by naval architects and seamen, for 


| all ocean-goin 
| still be applied 


theory has since 


steamers, although it is possible that it may 
; with success to river steamers ; at any rate, 
it is certain that you will not see a hollow line in any of 
our fast Atlantic — Splendid models of these —— 
on view in many public rs rai particularly in ur 
street, so that anyone can see for himself that thee no 
hollow in the bow lines; but that, on the contrary, the 
floor of the ship is carried right forward to the cutwater— 
a form which enables the vessel to rise to a sea, instead of 
pitching deeply into it. 

Comparison.—It has often been urged that compari- 
sons between British and foreign cruisers are apt to be 
misleading, and unfair to the former, unless the full par- 
ticulars are known and set forth. This, no doubt, is per- 
fectly true ; but yet, in spite of the very high authority 
by which this warning has been issued, I think it will not 
be irrelevant to the present subject to compare the British 
Kent of the “County” class with the Russian cruiser Bayan, 
built at La Seyne. The Kent has a nominal tonnage of 
9800, the Bayan 7800, and there can be no doubt that the 
additional 2000 tons ought to give a great superiority to 
the Kent either in s , armour, armament, or coal en- 
durance. With to armour, there does not appear 
much to choose between them, although the distribution 
of it is quite different; thus the Kent a belt 4 in. 
thick amidships, tapering to 2 in. forward, carried right 
to the stem ; and the Bayan has a belt 8 in. thick amid- 
ships (but very narrow and short at this thickness) taper- 
ing to 8 in. forward, and carried right to the stem. 
In both cases the belt stops about 100 ft. from the 
stern. The Kent has a 5-in. bulkhead; but I cannot 
find out whether the Bayan has or has not a bulkhead. 
The width of the thin belt in both ships is about the 
same. 

The Bayan is armed with two 8-in. guns, protected with 
7-in. armour ; eight 6-in., protected with 3-in. armour ; 
twenty 2.9-in., eight of which are behind 3-in. armour ; 
and seven 1.8-in. guns. The Kent carries fourteen 6-in. 
guns, protected by 5-in. and 4-in. armour, and thirteen 
12-pounders, unprotected; her armoured deck is 2# in. 
thick, against the Bayan’s 2 in., and the Kent carries 
more ammunition than the Bayan ; but the latter has two 
submerged torpedo tu and the Kent has none. With 
regard to coal supply, the Kent carries 800 tons normal and 
1600 full stowage for 22,000 horse-power engines, and the 





impossible to get very high speed without very fine lines. 
This sounds almost ike a truism to those who know any- 
thing about the subject. No amount of horse-power will 
avail unless the co-efficient of fineness rs a certain 
relation to the speed required ; but it appears to me that 
there isa great deal of difference between fine lines and 
hollow lines; and this brings me directly to the point which 
I trust some naval architects here present will elucidate for 
us—viz., whether there are any special advantages in 
hollow lines which are not apparent to the eye of a sea- 
man, or which can be taken as an adequate compensation 
for the disadvantages which he knows them to possess in 
all conditions of wind and weather, with the sole excep- 
tion of dead smooth water—a condition which, I need 
scarcely say, is very rare at sea. 

I may, perhaps, point out here what I mean by reference 
to the figures above. This di m shows the water- 














the boiler space; and yet these little vessels (putting on 


one side some si of structural weakness) have proved 
themselves to splendid sea boats for their size, 
weathering Atlantic gales and typhoons in the China 
seas. 

Tank Experiments.—I desire to speak with the greatest 
respect of tank experiments. I. have not the smallest 
doubt that they have been of great use to naval architects 
in elucidating problems in hydrodynamics, and in assist- 
ing them to come to conclusions as to the form of model 
which offers the least resistance at various — Such 
experiments and researches must always useful in 
checking theory with practice, so far as such trials can be 
considered practical; though it must be borne in mind 
that all tank experiments relate only to smooth-water 
conditions, and it is quite possible that the conclusions 
arrived at through a combination of, abstract theory and 


line of our armoured cruisers of the ‘‘ County” class, and | tank experiments with small models may be misleading, 


I think it can be scarcely 
are very hollow, particu 
observe that the ships themselves look even more hollow 
than the diagram shows, though this, of course, may be 
an optical delusion. 


T have ventured to add to the original diagram a dotted | corrected. 


line showing an imaginary water-line which is not hollow, 


* Paper read before the Institution of Naval Architects. 


_— to question that their lines | if applied too wendy 
rly the bow lines. I may | travel upon the troubled surface of the ocean. Indeed, it 


| 


to full-sized ships which have to 


is impossible to nae surmising that tank experiments are 
responsible for the hollow lines of which I am now speak- 
ing. If I am wrong in this surmise, I shall, no doubt, be 


Some years we used to hear a good deal about the 
“wave line” theory; in other words, a hollow bow. 





Speaking from memory, I think it was introduced—or, at 





Bayan carries 750 normal and 1100 full stowage for 16,500 
horse-power engines. 5 

The Bayan was designed for 21 knots, and made 22 on 
her trial. The Kent was a for 23 knots, and made 
21.7 on her first trial; and, although she has somewhat 
improved upon that, owing to some alteration in her 
screws, she not yet attained her designed speed ; nor 
have any of her sisters. the we | the Bayan’s trial 
lasted for only three hours, and the Kent's for eight. The 
Bayan is 445 ft, long by 57 ft. beam, and the Kent is 
440 ft. long by 66 ft. beam. The 5 ft. additional length, 
coupled with 9 ft. less beam, commends itself to the mind 
of a seaman as being a better form than the other one for 
driving against a head sea ; and it seems to be no worse for 
attaining a good trial-trip speed. I have tiot been able to 
get the lines of the Bayan—it is difficult to get the lines 
of foreign ships,—but I have seen a _ many French- 
built ships, and I can safely say that I have never been 
able to detect a hollow line in any of them. 

In the above comparison I have endeavoured to be per- 
fectly fair, and have impartially given such information 
as I have been able to collect ; and it certainly does not 
appear as if our “County” class of 9800 tons 
such a superiority over the Bayan of 7800 tons as they 
ought to possess. It would be interesting to know if 
this is in any way attributable to their hollow lines. 

Consintion-+ivis always rash to prophecy, and yet IE 
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will venture to predict that the whole of our “County” 
class will prove to be very wet ships. They will be wet 
for two reasons: one is that their sponsons are too low, 
and the other is that they have hollow lines, particularly 
the bow lines; and this, in combination with the armour 
carried right forward to the stem, will make them pitch 
with all the venom of much shorter ships ; and it must 
remembered that a wet ship interferes considerably with 
the accuracy of gun-fire. 








THE KAISER-I-HIND BRIDGE. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, March 24, Mr. J. C. Hawk- 
shaw, M.A., President, in the chair, the paper read was 
“The Protection Works of the Kaiser-i-Hind Bridge over 
the River Sutlej, near Ferozepur,” by Mr. A. Morse, 
M. Inst. C.E.  - 

The Kaiser-i-Hind Bridge, consisting of twenty-seven 
spans of 150 ft. each, had been constructed in the years 
1885-87, to carry the broad-gauge railway from Lahore 
across the River Sutlej to Daleneeen. The protection 
works originally constructed in connection with the 
bridge, in order to keep the river in its course, and to 
prevent it from attacking the bridge approaches, had con- 
sisted primarily of a long bund along the river-face on 
each bank, furnished with spurs, built parallel to the axis 
of the rida at intervals of 600 ft. th spur had been 
an earthen bank 500 ft. long, 20 ft. wide at the top, and 
with 3 to1 slopes, the nose being protected with stone 
pitching. The main bund on the right bank extended 
16,000 fi up the river, ending on the bank of the Dehmu 
Nullah, a sub-channel which took off from the Sutlej some 
miles higher up the river and fell back into that river 
some miles below the bridge. 

In July, 1899, the river had attacked both right and 
left main bunds at the same time, and the stone-headed 
spurs proving unequal to the task of checking the scour, 
3600 ft. of the right-bank No. 1 bund and 1600 ft. of the 
left-bank bund were completely destroyed. It had there- 
upon been decided to adopt the Bell bund system. 

In this system of protection, bunds were constructed on 
both banks, extending up-stream from each abutment. 
The length of each of these bunds was about equal to the 
length of the bridge. The heads of the bunds were pro- 
tected by mole-heads of solid stone, and the bunds were 
protected —.e., faced—with heavy stone pitching through- 
out their entire length on the river-face, and at the back 
for 600 ft. or 800 ft. from the mole-heads towards the 
bridge. A stone apron, usually 50 ft. wide and 2 ft. deep, 
was also provided along the entire length on the river- 
face. The stone pitching was piled up on the slope of 
the bund, so that if the apron at the toe of the bund was 
carried away, the stone would fall in and check scour. 
If there was no natural high bank of the river behind 
each bund, a second artificial bund must be constructed. 

In accordance with the system described, only 3400 ft. 
of the main bunds on both banks, measuring up-stream 
from the abutments, had been retained as Bell bunds for 
the oo of training the river. These two Bell bunds 
had been protected with an apron of stone 50 ft. wide and 
2 ft. thick along the whole length ; and pitching stone had 
been piled along the face and top of the bund. The up- 
stream ends of the two Bell bunds had been furnished 
with mole-heads of solid stone. The old bunds, for 300 ft. 
beyond the mole-heads, had been removed so as to allow 
free ingress and egress for flood-water behind the Bell 


bunds, and all the spurs along the main bunds had been |: 


entirely removed. 

The remodelling of the works had been carried out by 
the author, as executive engineer-in-charge, under Mr. 
G. H. List, M. Inst. C.E., at that time engineer-in-chief 
of the main-line section of the North-Western Railway. 
Until the flood season of 1900, or after a lapse of eleven 
years, the river flowed in its usual channel, giving no 
serious trouble; but in August, 1900, the main current 
of the river attacked the left-bank mole-head, looping in 
towards the railway line and scouring in front and 
at the side of the head. Pitching-stone was piled, 
day and night, on to the mole-head as fast as it could be 
unloaded and carried to the site, for fourten days ; at the 
end of that time the top of the mole-heads was 250 ft. 
farther back than when the scour started, due to stone 
falling down and ap the slope of the scour-hole. 
On August 18 a flood of unprecedented height, 12 in. 
above the highest previously-recorded flood-level, came 
down the river, topping and wrecking all the protection 
works and breaching the railway line in many places. 

On the subsidence of the flocd, it had been evident 
that the failure on the right bank was due to insufficient 
height of the ground on the right bank of the Dehmu 
Nullah, and of the bunds on the right bank of the Sutlej. 
In order to remedy the first defect it was decided to run 
a bund with its top 3 ft. higher than highest flood-level 
at the head of the Bekess from that point to some high 
ground about 1200 ft. farther back from the nullah. fn 
order to remedy the second defect it was decided to raise 
all the bunds to 3 ft. above highest flood-level. 

It was evident that the Bell bund on the left bank, be- 
hind which the river had cut in in a long loop, ought to 
be raised throughout its length to a height well above the 
maximum high-flood level at the mole-head ; and that a 
retired bund, of sufficient height and strength to hold up 
the flood water safely to the same level, should be con- 
structed. These works were carried out during the fol- 
lowing cold season. 

As anticipated, the river had now entirely silted up the 
loop on the left bank and now ran close to the right Siok 
mole-head ; probably it would attack that head next flood 
season ; or it might, as after the floods of 1889, flow peace- 
fully in its normal channel for years to come. 

In conclusion, the experience obtained in this case 
showed, in the author’s opinion, that the Bell bund 


system was a sound system, which would answer pee 
fectly when thoroughly carried out ; and that the failure 
in 1900 to protect the railway embankments from damage, 
recorded in the paper, was entirely due to insufficient 
margin in the height of the bunds to meet an unex- 
pectedly high flood, and, on the left bank of the river, 


be | the absence of a retired bund of adequate height. 


In spite of these defects, the system had proved suc- 
cessful in the first and most important function of protec- 
tion works, which was to defend the approaches of the 
bridge from direct attack by the main current of the 
river. 








LAUNCHES AND TRIAL TRIPS. 

On Thursday, the 5th ult., the Flensburger Schiffsbau- 
Gesellschaft, Flensburg, launched from their yard the 
steel screw passenger and cargo steamer Prinz Joachim, 
built for the Hamburg-American Line, Hamburg. The 
chief dimensions of the vessel are:—Length over all, 
385 ft. ; length between perpendiculars, 370 ft. ; breadth, 
extreme, 45 ft. 3 in. he vessel’s engines will be of 
direct-acting quadruple expansion type, with an indicated 
horse-power of 3000, and will afford the ship a speed of 
134 knots. The steam will be derived from three single- 
ended boilers, measuring 14 ft. 11 in. by 12 ft. 1 in., and 
fitted with forced draught. 





There was launched on Thursday, the 12th ult., from 
the yard of Messrs. C. S. Swan and Hunter, Limited, of 
Wallsend-on-Tyne, a steel screw collier, which has been 
built to the order of the ge Coal Company, Limi e1, 
of Dunedin, New Zealand. The vessel is of the following 
leading dimensions:-—Length over all, 260 ft.; beam, 
extreme, 35 ft. 2 in. ; depth, moulded, 18 ft. 5 im. ; and 
she has been designed to carry a deadweight cargo of 
1600 tons on a draught of 15 ft. 6 in. The machinery, 
which will be placed right aft in the vessel, has been con- 
structed by the Wallsend Slipway and Engineering Com- 
pany, Limited, and has cylinders 21 in., 35 in., and 56 in. 
in diameter by 39 in. stroke; steam being win by 
two boilers 14 ft. in diameter by 10 ft. long, working at a 
pressure of 160 lb. per square inch. This machinery is 
expected to drive the vessel at a speed of 11 knots when 
loaded. The vessel was named the Canopus. 





Messrs. Irvine’s Shipbuilding and Dry Docks Company, 
Limited, West Hartlepool, launched on Thursday, the 
12th ult., a steel screw steamer specially built for the 
coal trade. She is of the following dimensions :—Length, 
230 ft. 6 in.; breadth, 36 ft.; and depth, 17 ft. 2 in. Triple- 
expansion engines are to be pone o. and fitted by Messrs. 
Richardsons, Westgarth, and Co., Limited, Hartlepool, 
with cylinders 19 in., 31 in., and 51 in. in diameter by 
36 in. stroke ; steam being supplied by one single-ended 
boiler, constructed to work at a pressure of 160 1b. The 
vessel was named Thornley. 





Messrs. R. and W. Hawthorn, Leslie, and Co., Hebburn, 
launched on Saturday, the 14th ult., the new torpedo- 
boat destroyer Eden, built to the order of the Parsons 
Marine Steam Turbine Company, Limited, Wallsend, 
for the British Admiralty. The Eden is the second 
of the new class of torpedo -boat destroyers launched 
from Hebburn Shipyard this year. Her dimensions are: 
—Length, 220 ft.; beam, 23 ft. 6 in.; and depth, 14 ft. 3 in.; 
- on trial, 254 knots when carrying a load of 125 tons. 

he armament of the vessel consists of :—One 12-pounder 
quick-firing gun on the top of the conning tower on the 
forecastle ; five 6-pounder quick-firing guns on the upper 
deck—namely, two forward, two amidships, and one aft 
on a special raised platform; also two 18-in. torpedo- 
tubes, one amidships and one aft. The main propelling 
machinery consists of three Parsons compound steam 
turbines—viz., one high-pressure in the centre of the 
ship, and two low-pressure turbines, one on each side of 
the vessel, each turbine driving a separate shaft with pro- 
pellers—three lines of shafting in all. Inside the exhaust 
casing of each of the low-pressure turbines a reversing 
turbine is fitted. For manceuvring purposes the outer 
shafts only are used, the steam admission to the high- 
pressure turbine is closed, and by means of suitable valves 
the port and starboard engines can be worked ahead or 
astern, independently of each other and of the high-pres- 
sure turbine. In addition to the main propelling machi- 
nery, two small turbines are fitted for cruising at low 
speeds, one being fitted to each of the outer shafts. The 
vessel will have four water-tube boilers of the modified 
Yarrow type, distributed in three boiler-rooms. The 
boilers have been manufactured at Messrs. Hawthorn, 
Leslie, and Co.’s St. Peter’s Works for the Parsons Marine 
Steam Turbine Company, Limited, Wallsend. 


On Saturday, the 14th ult., the steel screw steamer 
Antigua, built by Messrs. William Gray and Co., Limited, 
and owned by Messrs. G. B. Harland and Co., West 
Hartlepool, had her trial trip. She is 319 ft. 6 in. in 
length, 46 ft. in breadth, and her draught over keel is 
20 ft. The engines have been supplied frum the Central 
Marine Engine Works of the builders, and are of the 
triple-expansion type, having cylinders 23 in., 364 in., 
and 62 im. in diameter, with a stroke of 39 in. There 
are two | steel boilers working at a pressure of 180 Ib. 





per square inch. The trial wasin every way satisfactory, 
an average speed of 11 knots being recorded, and the 
performance of the ship and machinery all that was de- 
sired, 





On Saturday, the 14th ult., the s.s. Lichtenfels, built 
by the Flensburg Shipbuilding Company for the Deutsche 





Dampfschifffahrts Gesellschaft Hansa, left the builders’ 


yard for her official trial trip, which gave most. satisfac- 
tory results. The dimensions of the vessel are :—Length 
over all, 440 ft.; breadth, extreme, 53 ft. 2 in. ; depth, 
moulded, 32 ft. 2in. The engines and boilers have been 
fitted by the engineering department of the firm, the 
former being of quadruple-expansion type, with cylinders 
24 in., 34 in., 51 in,, and 74 in. in diameter by 54 in. stroke. 
There are three, boilers, measuring 14 ft. by 12 ft. each, 
fitted with Howden’s forced draught. 


H.M.S. Itchen, torpedo-boat destroyer, was on Tuesday, 
the 17th ult., launched from the works of Messrs. Laird 
Brothers, Limited, Birkenhead.* This vessel is the second 
of the new type of destroyers, of which Messrs. Laird are 
building four for the British Admiralty, and the twenty- 
eighth destroyer which the firm have built during recent 
years. The new destroyers are heavier than the earlier 
vessels of the type, and fitted with a full forecastle to 
ensure good sea-going qualities, and are to have a speed 
of 254 knots in sea-going condition. 








The Hellig. Olav, built by-Messrs. Alex. Stephen and 
Sons, Limited, Linthouse, for the United Steamship 
Company, of Copenhagen, has just completed her official 
trials, and left the Firth for Copenhagen on Tuesday, the 
17th ult. She is 520 ft. in rena with a tonnage of 
10,500 ; and is substantially a sister ship to the Oscar IT., 
built at Linthouse for the same owners, but has an in- 
creased amount of accommodation for passengers—taking 
nearly 1600 persons in all. The working of the machinery 
gave satisfaction, and the speed obtained on the long-run 
trial was considerably in excess of contract. 





The s.s. N. F. Hoffding, built to the order of the Steam 
Navigation Company ‘ Vendila,” of Copenhagen, was 
launched on Saturday, the 28th ult., from the yard of 
the Elsinore Iron Shipbuilding and Engineering Company, 
Elsinore, Denmark. This steamer is built of steel, and 
her dimensions are :—247 ft. 6 in. by 36 ft. 10 in. by 
17 ft. 2? in depth of hold. _ The engines are of the triple- 
expansion type, with surface condenser, indicating 800 
horse-power. 





Messrs. Day, Summers, and Co., Limited, of Northam 
Iron Works, Southampton, launched on Saturday, the 
28th ult., a new steam yacht which they have designed 
and built to the order of Mr. George Howard. The 

acht, named Coronet, is of the following dimensions :— 

ngth between perpendiculars, 82 ft. ; breadth, moulded, 
14 ft. 6 in. ; depth, 9 ft. ; tonnage, British measurement, 
82 tons. The engines are compound surface-condensing, 
having cylinders 12 in. and 23 in. in diameter, with a 
stroke of 12in., steam omy J supplied by a return-tube 
boiler 8 ft. 6 in. in diameter by 7 ft. 6 in. long, designed 
for a working pressure of 100 1b. per square inch. 





A new steamer was successfully launched from the 
ard of Earle’s Shipbuilding and Engineering Company, 
Limited, Hull, on Saturday, the 28th ult. This vessel 
has been built to the order of the Bennett Steamship 
Company, of Goole, for their Boulogne trade. The vessel 
was named the Africa, and her dimensions are as fol- 
lows:—Length, 235 ft. ; breadth, 33 ft. 6 in.; depth, 
14 ft. 9in. Her machinery will consist of triple-expan- 

sion three-crank engines, having cylinders 20 in., 34 in., 
and 56 in. in diameter, by 39-in. stroke, and two single- 
ended boilers to work at 180 Ib. steam pressure. 





The s.s. Hercules, built by Messrs. Osbourne, Graham, 
and Co., of Hylton, near Sunderland, went on her trial 
trip a few days ago. She is of the following dimensions : 
—Length, 339 ft.; breadth, 48 ft.; depth, moulded, 
29 ft. She carries a total of 870 tons of water ballast in 
cellular bottom and after-peak tank, and in addition has 
790 tons in two of Messrs. Wailes and Mason’s patent tanks 
—namely, forward tank, 330 tons; and in after tank, 460 
tons, making a grand total of 1660 tons of water ballast 
ona mean draught of 12 ft. 5p in. and 8 ft. 14 in. by the 
stern. On the trial, in rough weather, the ship averaged 
11.59 knots. The draught of this vessel, with all tanks 
full, and about 1200 tons of bunkers on board, was 17 ft. 
aft and 11 ft. 0} in. forward, from which it will be seen 
she was in good condition for running in ballast, the pro- 
peller being entirely immersed and the ship in excellent sea- 
going condition. It is claimed that the system of tanks 
fitted is much cheaper than a deep tank in a new ship, 
whilst it can also be fitted in an old boat-without dry 
docking. 








Roya Institution.—The following are the lecture 
arrangements at the Royal Institution after Easter :— 
Professor Allan Macfadyen, three lectures on ‘‘The 
Blood, and Some of Its Problems ; Professor G. H. Dar- 
win, two lectures on ‘‘ The Astronomical Influence of the 
Tides ” (the Tyndall x oper | ; Professor E. J. Garwood, 
two lectureson ‘‘The Work of Ice as a Geological Agent ;” 
Professor Dewar, three lectures on ‘‘ 

Liquid, and Solid ;” Professor S. H. Vines, two lectures 
on ‘‘Proteid Digestion in Plants;” Professor J. A. Fleming, 
two lectures on ‘‘ Electric Resonance and Wireless Tele- 
graphy ;” Professor Langton Douglas, two lectures on ‘‘The 
‘arly Artof Siena ;” Mr. Hamish MacCunn, two lectureson 
‘* Music ” (with musical illustrations) ; and Professor Sil- 
vanus P. Thompson, two lectures on ‘“‘The ‘De Mag- 
nete’ and Its Author : (1) the Book; (2) the Man.” The 
Friday evening meetings will be resumed on April 24, 
when a discourse will be given by the Hon. R. J. Strutt 
on ‘Some Recent Investigations on Electrical Conduc- 
tion.” Succeeding discourses will probably be given by 
Professor William J. Pope, Mr. Rider Haggard, Dr. 
D. H. Scott, Dr. J. A. H. Murray, His Serene Highness 
Albert Prince of Monaco, and other gentlemen. 
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‘‘ ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Comprizp sy W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED 
UNDER THE ACTS OF 1883—1888, 
The number of views given in the Specification Drawings is stated 


m 
illustrated. 

Where inventions are communicated from abroad, the Names, 
éc., of the Communicators are given in italics, 

Copies of Specifications may be obtained at the Patent Office Sale 
Breach, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform of 8d. 

The date of advertisement of the 
Specification is, in each case, given after the abstract 
Patent has been sealed, when the date of sealing is given. 

Any person may, at any time within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 

give notice at the Patent Office of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts. ; 


ELECTRICAL APPARATUS. 


28,7838. H. H. Lake, London. (ZF. H. Clare, Quincy, 
Mass., U.S.A.) Storage Batteries. [4 Figs.) December 30, 
1902.—The storage battery ceil according to this invention com- 
prises independent porous plates bearing active material, lead 
plates held in contact therewith, uninterrupted passages extend- 


Fig. 2. 
































ing between the porous plates, and means for holding the active 
material against the lead plates, and comprising insulating plates 
applied to the porous plates in a manner to prevent escape of 
active material, The active material may be contained in cavities 
upon one surface of the porous plate, upon whose opposite side are 
channels. (Accepted February 18, 1903.) 


27,369. Siemens Brothers and Company, Limited, 
London. (Siemens and Halske, Berlin, Germany.) Synchro- 
nism Indicators. [2 Figs.] December 11, 1902.—This inven- 
tion relates to synchronism indicators of the kind in which relative 
difference of phase is indicated by the direction of successive 
illumination of several lamps. When only three lamps are used, 
from observation of the lamps themselves it is difficult to ascer- 





tain at once the direction of their successive illumination. To 
make the direction of rotation of this illumination more apparent, 
according to this invention a reflecting body is placed in sight 
and symmetrically with reference to the lamps, and is refer- 
ably shaped so that one side is dark while the other is illumi- 
nated, the lamps themselves being preferably hidden from sight 


by a screen. (Accepted February 18, 1903.) 
26,162, H.H. Lake, London. (R. Spaulding, New York 
City, U.S.A.) Electric Cables. [6 Figs.) _ November. 27, 


1902.—In this specification is broadly claimed “an electric con- 
ductor cable rectangular in cross-section.” .A cable is described 
whose conductor or conductors may be of flattened circular sec- 


Fig). rig.2, 
(—) 


(26/62) 


tion material. The circular section may be disc like, but is prefer- 
ably annular, and the conductor may be made of fine wires braided 
together. There is also broadly claimed ‘‘an electric conductor 
cable comprising a flattened core and an insulating covering 
therefor, the flattened core consisting of a plurality of wires in 
contact. (Accepted February 18, 1903.) 


2990. J. Swinburne and M. Solomon, London. 
Incandescence Lam February 6, 1902.—This invention 
relates to the use of metallic resistances as at one time used in 
series with lamp filaments and mounted in the lamp for the purpose 
of minimising current variation under varying potential, the 
metallic resistance counteracting decrease of resistance in the 
carbon filament upon increase of current and temperature. The 
inventors suggest a normal loss of over 10 per cent. in an iron wire re- 
sistance in order to enable them to work the filament at a certain un- 
specified higher efficiency on a circuit liable to certain potential 
variations, They say :—‘‘Thus, suppose we run a lamp on a 200- 
volt circuit. By the old method a 200-volt lamp would be used, 
and if the supply pressure rose to 220 volts, there would be a cor- 
responding increase of 24 per cent. in the power taken by the 
lamp. By our method we use a filament taking 180 voltsand a 
resistance taking 20 volts; if the supply pressure rises 20 volts, 
there will be a very slight rise in current, which will cause the 
resistance to absorb 40 volts, and the filament will still be running 
practically on 180 volts. The power taken by the lamp is 
practically constant.” The amount of the “very slight rise in 
current” which doubles the T P D at the resistance and leaves the 
filament running “ practically on 180. volts” is not stated. The 








claims are as follow:—‘‘1, A variable controlling resistance for | or any equivalent material is formed or arranged 


SPECIFICATIONS | 


j where none are mentioned, the Specification is not 
} 


| to start and stop suddenly and frequently (as for o 





thus : 


its critical temperature, substantially as described. 2. In com- | pi 
i ven pitting 
or unequ 
the under side of the elec 
A/|may form. The invention is described and illustrated as applied 


bination with a carbon incandescent lamp, an iron resistance 
mounted inside the globe as and for the p described. 3. A 
variable controlling resistance for controlling a carbon lamp 
arranged to fit into a fuse-box, substantially.as described. 4. 
variable controlling resistance-fitting having a socket at one end 
to take an incandescent lamp, and a plug at the other to fit a lamp- 
holder, as described.” In the apparatus described it is the resist- 
ance, and not the lamp, that consists of iron wire and may be 


arranged to fit into a fuse-box. Apparently the resistance is not 
applicable with filaments of other material than carbon. (Ac- 
cepted January 14, 1903.) 

‘hton. Contro Electro- 


8188. P. Cook, Brig 3 I 
Motors. [2 Figs.) April 8, 1902.—-This invention relates to 
motor control, and provides one means whereby a motor required 

n blowing), 


may be kept magnetised to an extent just short of that necessary 
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to produce rotation, and may be started and stopped by gradual in- 
crease and decrease of current. A rheostat and a resistance of fixed 
value are connected with the motor. The rheostat may have a 
liquid resistance and plunging electrodes (the inventor proposes 
to use carbon for these), and supply of resistance liquid may be 
maintained by a bird-fountain device. (Accepted February 18, 1903.) 

7954. J. W. Ewart, London. Water - Heater. 
(2 Figs.] April 5, 1902.—In: the electric water-heater, according 
to this invention, the vessel in which the water is heated is in 
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7586 
intimate contact relation with the resistance conductor, and both 
the vessel and the conductor are in an exhausted container, (Ac- 
cepted February 18, 1903.) 


5603. G. E. Heyl Dia, Warrington, Lancashire. 
Electric Cables. (2 /igs.} March 6, 1902.—This invention 
provides, as an article of manufacture, an electric conductor, or 
pair of conductors, within a covering that may be screwed or 
nailed in place. The conductors, as apart from the covering, may 
be insulated or uninsulated, and may be drawn within the cover- 
ing or permanently cemented therein by insulating material. The 





covering may be rectangular, and of conducting material or of 
wood or other non-conducting material, or of non-conducting 
material with a conducting outer mechanical protection. An 
alloy, which the applicant claims to have invented, and which he 
states has great mechanical strength and flexibility, consists of 
lead, with tin or antimony in varied proportions, and is used for 
making such coverings. (Accepted February 18, 1903.) 


5512. G.G. M. Har London. (Felten and Guil- 
leaume, Suleincathe ot oe oR hewe) Cables. 


| [13 Figs.) March 15, 1902.—This invention relates to air space 


insulation cable in which there is relative twist between a stri 

or a ribbed insulating core and a wire or wires upon it, Accord- 
ing to the invention there may be ‘‘ naked or covered iron wires 
laid up between or about the conducting wires,” and it is stated 
that “‘by the use of these wires the self-induction of the con- 








ductors is strengthened and the electrostatic capacity further re- 
duced.” The wires may be sunk below the surface of, the ribs of 
the insulating core, or string may be wound over them to keep 


| the insulating covering from touching them. The scope of the 
| invention is restricted in the specification to cables whose resist- 
| ance or weight of metal is increased by reason of part of the 
| relative twist between the conductors and the insulating core 


being in the conductor. (Accepted February 18, 1903.) 


3163.. R. Grisson, Hamburg, Germany. Electro- 
ytic Cells. [2 Figs.) Fooruary 7. 1902. —In this ification 
is broadly claimed ‘an aluminium cell with an aluminium elec- 
trode, thereby characterised that the electrode made of aluminium 
in such a manner 


controlling a carbon incandescent lamp consisting of iron wire at | that vertical active faces are obviated, substantially as and for the 








uu set forth.” The object of the invention may be to pre- 
of hg — = ie of leap hores wag asa noone ya 
action, protecting gas bubbles bein med on 

i trode within any incipient cavities that 
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The scope of the invention is 


to an aluminium rectifier cell. 
to the Secondary 


limited by the title to ‘‘ Improvements Relati: 


Circuits of Alternating Currents,” and such relation as. defined in 


the specification appears to be the inclusion of the aj us in 
the aed circuit of a transformer. (Accepted ‘Sian 18, 
1903. 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
5121. A. G. Melh onton. In’ 
bustion Engines. February 


{1 Fig.) 
invention relates to A Re“ parts constituting a portable 
explosion engine in a manner simulating the disposition that has 


ternal-Com- 
1902, — This 





5121. 


been found in practice to be convenient in the case of a steam 
engine. The combustible is forced from a tank situated low 
down, by water from the cooling-water tank. (Accepted February 
11, 1903.) 


2736. G. Honold, Stuttgart, Germany. Magneto- 
Electric tion Apparatus. [6 Figs.) February 3, 1902. 
—In this specification is broadly claimed :—‘‘ Magneto-electric igni- 
tion apparatus for explosion engines, in which by the interruption of 
a short-circuited armature winding or a part thereof the potential 
induced in the winding rises so high that a small voltaic arc is 




















(2738) 


formed between two sparking points insulated from each other in 
the usual manner, inserted inside the explosion chamber of the 


.engine, and joined to the .ends of the armature winding substan- 


tially as described.” A machine somewhat similar to a medical 
magneto machine, but having a condenser connected to the break 
contacts, is described. (Accepted February 11, 1908.) . 

7480. J. W. Pornsby. . Roberts, and J. W. Young, 
Grantham. Inte -Combustion Engines. (4 Figs.) 
March 27, 1902.—According to this invention, and in order that 



































740 
difficultly ignitable fluid fuels may be used in internal-combustion 


engines burning fluid fuel, a fluid fuel less difficult of ignition is 
used therewith, the flame of the less difficultly ignitable fluid fuel 
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firing the more difficultly ignitable fluid fuel. The invention may 
be applied to engines in which the charge is ignited by com- 
———. There may be a separate chamber through which is 
ntroduced and in which is fired the less difficultly ignitable fluid 
combustible, which may in such case derive the air necessary for 
its ignition from air mixed with the more difficultly ignitable fluid 
combustible, and which is forced back with it into its introduc- 
tion chamber during the compression stroke of the piston. 
(Accepted February 11, 1903.) 

22,835. G. Westinghouse, Pittsburg, Pa., U.S.A. Gas 
(3 Figs.] October 20, 1902. (Convention date, Nov- 

ember 2, 1901.) In this gas engine having a plurality of 
double-acting explosion cylinders there are inlet and exhaust 
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valves for admitting explosive mixture to the adjacent ends of the 

cylinders and for exhausting the products of combustion there- 

from, all located in a casing between the adjacent ends of the 
cylinders. (Accepted February 11, 1908.) 

Ex- 

to 


17,777. H. Pieper, Liege, um. Governing 


nealing processes, raising the body to be annealed to the t. yuired 
high temperature in the presence of a gas capable of acting 
chemically so as to remove any scale formed on the body by pre- 
vious of manufacture, thus combining the operations of 
ann and pickling substantially as described.” It is also 
pro to subject the metal to etism while it is being 
eated, and to heat the metal by passing it through fused elec- 


trolyte. matic drawings of metal heating and 

cooling devices are described. (A February 18, 1903.) 
4662. 8. De P and 0 user, 

Vienna, A’ [4 Figs.) 


ustria. Contings. 
February 24, 1902.—According to this invention cast iron or steel 
is subjected to ism while hardening, with the object of 
increasing its homogeneity or its magnetic permeability. In the 
final specification the inventor proposes to subject molten iron or 
steel to reversals of magnetism to maintain it ‘‘in a condition of 
vibration which causes the to be expelled or to escape there- 
from.” It is stated that “by the action of the lines of force of 
uniform direction, during the hardening of the casting, the mole- 





cular magnets of iron are given the desired position, so that after 
the mass has congealed, it retains a degree of residual magnetism 
—- that of magnetic saturation.” It is also stated that 
“the increased density naturally produces a saving in weight,” 
and that “‘ fewer ampere turns are required for producing a given 
flux density than with the materials hitherto used in the con- 
struction of magnets.” There is one claim relating to the process 
of ay wae) the metal while molten to alternating polarity, and 
while ening to uniform lines of force, and limited to cases 
when the me! (Accepted Feb- 
ruary 18, 1903.) 


is cast between magnet poles. 


PUMPS. 


19,069. G. Pott, J. H. and D. Y. Cassels, R. Wil- 
and Stuart, Motherwell, Lanark. 

Cen’ es, (3 Figs.) August 30, 1902.—In 
ding self-balancing centrif machines of the well-known 





plosion Engin: (4 Figs.) August 13, 1902.—A gz 
this invention there is provided, in conjunction with an internal- 
combustion motor, a governor acting on an inlet valve of the 
motor, and controlled by the pressure of the cylinder-cooling 














water or other liquid, which is impelled by a pump worked by 
the motor, so that variations in the speed of the motor produce 
corresponding variations in the pressure of the liquid, which acts 
in turn upon a diaphragm to open and close the admission valve. 
(Accepted February 18, 1903.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


58. J. W. Chenhall, Totnes, Devon. Iron Alloys. 
February 5, 1902.—According to this invention iron, either free from 
or alloyed with iron carbide, is made to form an alloy with metal 
by ‘‘ causing the alloy metal to pass directly from the ore into ad- 
mixture with the iron.” The invention is broadly claimed in 
reference to alloys of iron or steel with metal. The ore of the 
alloy metal may be smelted with the iron or iron ore, or the ore 
of the alloy metal may be mixec with flux (with or withoutcarbon) 
and smelted on the surface of the iron when molten. It is pro- 

to produce ferro-nickel — to the invention, using 

ew Caledonia nickel ore. (Accepted February 11, 1903.) 


4085. T. V. Hughes, Birmingham. Treating Metals. 
(5 Figs.) February 18, 1902.—In a are eight 
claims, the first three of which are b 'y as follow :—“1, In 
annealing processes, raising the body to be annealed to the 
required high temperature in the presence of a gas inert in 








respect to the metal dealt with at the temperature attained, such 
as nitrogen in respect to iron, whereby formation of scale is pre- 
vented, substantially as described. 2. Combining the process of 
annealing and pickling of metals, so that these may be effected 
practically simultaneously, substantially as describe 3. In an- 





Weston type the step-bearing is situated within the outer revol- 
ving spindle, and therefere the said bearing is limited in size by 
the bore of the outer spindle and is also located in a somewhat 
inaccessible ition. The object of this invention is to enable 
the step-bearing in such machines to be readily accessible and to 
permit of a much larger step-bearing being used. For these pur- 
poses the inner stationary spindle is made tubular, and ceaeed up 
through it is a central spindle attached at its lower end to the 
outer revolving spindle of the machine so as to revolve with it, 
the upper end of the central spindle being adapted to carry the 
revolving part of the step-bearing, whose stationary part is 
attached to the top of the stationary spindle. The step-bearing, 
which is preferably of the ball type, but may comprise flat washers 
(fluid-bearing or otherwise), is surrounded hy a casing to hold the 
lubricant, the said casing being conveniently secured on the 
upper-end.of the stationary tubular spindle. (Accepted Feb- 
ruary 11, 1903.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c, 


24,064. O. D. and D. B. bury, Rav Ohio, 
Engines. (2 Figs.) November 4, 1902.— 


U.S.A. 
In this rotary engine there is a swinging valve abutment, a rotary 








piston extending from each side of its axis across the steam 
chamber, and steam ports so arranged that there is steam cushion- 
ing between the piston and the back of the abutment. (Accepted 
February 18, 1903.) 


MISCELLANEOUS. 


27,988. H. H. Lake, London, (F. Kru 
M rg-Buckau, Germany) Ston ers. (3 Figs. 
December 18, 1902.—In this specification it is stated that stone- 
crushers cannot be provided with reversible jaws of chilled cast 
iron as this metal is too brittle for the purpose, if in manufacture 


: Grusonwerk: 





into such articles it be chilled in plate form on both sides; but 
that such reversible jaws of sufficient strength can be made of 
“‘tough-moulded cast steel.” According to the invention stone- 
crushers are provided with reversible jaws. The invention is 
broadly claimed without reference to the metal of which the re- 
versible jaws are to be made, (Accepted February 11, 1903.) 


5873. J. L. Terrell, 
Wood-Impregnating. 


ing to this invention, wood is im; ated by the process used for 
imp ating various materials, in which the materials are 
heated in the impregnating substance to drive out moisture and 
air, and are then cooled therein to allow atmospheric pressure to 
drive in the im ating substance. There is broadly claimed :— 
“‘ The hereinbefore-described ee pg impregnating wood, which 
consists in heating the wood to such a degree as to e d and 
discharge water of sap and vapours normally contained therein ; 
submerging the heated wood in a chemical fluid, and then causing 


Fig./. 



















































































the wood to imbibe said fluid by cooling the same while sub- 
merged.” In the ‘‘described process,” the wood is heated when 
immersed in the impregnating substance. There is also broadly 
claimed :—‘‘ An apparatus re wood, comprising a 
receptacle which is not cor by the preservative ; means to 
heat the preservative in said receptacle ; and a removable cover 
for said receptacle, arranged to permit communication of the 
natural atmosphere with the preservative in said receptacle.” 
(Accepted February 11, 1908.) 


5182. R., Wilkinson, Leeds. Rope-Ha e 
Clips. (2 Figs.) March 1, 1902.—This invention provides a clip 
for use in connection with wire-rope haulage in collieries, and for 
like ae pe and according thereto two jaws are connected by 
means of a transverse pin or bolt passing loosely through them. 
Upon one end of the pin is pivoted an arm attached to the 
coupling link of thetub or corve. The jaws are normally held 
open by a spring, and oneof the jaws is provided with a boss 


2. 





























(SiG 2) ee. 





upon which is formed an incline having stops, the incline bearin 
against a ———s incline formed on the end of the pivo 
arm. On the clip being placed in position on a moving rope, 
the jaws automatically close upon the rope without skidding, by 
reason of the weight of the corves acting on the pivoted arm and 
itsincline. The clip is released from the rope when the corves 
overrun the clip or when the weight is otherwise taken off the 


pivoted arm. (Accepted February 11, 1908.) 
3923. H. von Hochstetter, Troppau, Austria. 
Acetic Acid Manufacture. [1 Fig.] February 15, 1902.— 


This invention provides a process for obtaining acids of the fatty 
acid series from their salts y means of mineral acids, and consists 
in causing the latter to passin a dry gaseous state over the salts at 
a temperature exceeding the boiling point of the acid to be ob- 
tained. Acetic acid may be obtained in this way from acetate of 
lime by means of dry hydrochloric acid gas made to pass over 





acetate of lime at a temperature exceeding the boiling point of 
acetic acid. Instead of the hydrochloric acid gas there may be 
used sulphurous acid ther with a quantity of moisture at least 
sufficient for the — vd hydrate. Rago! is —— * ha 
composing apparatus in which pyrolignate of lime ma t 

for the wicductien of acetic a with hloric acid gas 








Philadelphia, Pa., U.S.A. 
(2 Figs.] March 10, 1902,—Accord- | 


obtained by pouring aqueous hydrochloric acid into concentrated 
sulphuric acid. (Accepted February 11, 1903.) 
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LITERATURE. 


Factory Accounts; their Principles and Practice: A 
Hand-Book for Accountants and Manufacturers. | rs 4 
Emme GarckE. Managing Director of the Britis 
Electric Traction Company, Limited, and J. M. FEL1s, 
formerly General Manager of the Salt Union, Limited. 
Fifth edition, revised and extended. 1902. London: 
Crosby Lockwood and Son. [Price 7s. 6d. ] 

In the old days when manufacturers had to depend 
upon manual labour for the production of the 
articles which they supplied to the public, one firm 
might acquire and maintain a pronounced superi- 
ority over all its competitors by possessing work- 
men whose skill in their trade was higher than that 
of their fellow-tradesmen. Even to-day, it is true, 
there are opportunities of gaining an advantage by 
superior workmanship, but the introduction of ma- 
chinery, and the enormous extent to which it has 
replaced manual labour, have put all competing 
firms more or less on the same level ; and if advan- 
tages are to be gained, it must be rather by superior 
management, by the careful observation of every 
detail, to detect where economies can be introduced 
either in the processes of manufacture or in the 
methods of carrying on the business, or perhaps in 
both these matters. The keenness of competition 
is forcing manufacturers to sell their wares at the 
lowest possible price, and it is therefore incumbent 
upon them to find how to arrive at that figure ; 
otherwise they may suddenly discover that in order 
to get a market they have sold at less than 
cost price, and so have a deficit instead of a profit 
on their year’s working. This fact makes the ques- 
tion of ‘* works costs” in factories of the greatest 
importance, and undoubtedly the firm which has 
the most perfect system of accounting for every 
penny of expenditure is the firm which will be 
able to practise the best economies. A book, there- 
fore, which deals clearly and intelligently with this 
problem of factory accounts deserves close atten- 
tion, and’ we cordially recommend the volume 
now before us to all who are in any way concerned 
with the subject. 

The authors have not laid down an arbitrary and 
haphazard method of accounting. They have 
analysed scientifically the principles of the root of 
the matter, and have then constructed a system 
which, if a little more complicated than the ordinary 
book-keeping methods, has the great advantage of 
leaving unnoticed no detail, however small, in the 
whole organisation. It is not possible for us to give 
a full description of the authors’ scheme, but we 
may indicate the scope of the book in a few words. 
After an interesting introductory chapter, the 
authors take up the question of labour and 
describe means of keeping a perfect check upon 
the actual expenditure in wages, so that no 
money shall be wasted either by paying work- 
men for time in which they were absent, or for 
time wasted by them when sent out to do outside 
work. Specimen sheets are shown for time records, 
including overtime, for records of piecework, for 
wages-rates, showing dates of advance and the rate 
of the increased wage, and soon. The question of 
stores is then considered, and the authors explain 
all the different forms to be observed in accounting 
for the purchase and consumption of materials, the 
checks to be kept upon quantities of material given 
out to be manufactured into stock, and upon all 
surplus material left over from any one piece of work. 
By careful accounting in these matters it becomes 
possible to detect at once where waste occurs, and, 
still more important, employers are enabled to 
arrive at the exact prime cost of each article manu- 
factured. A chapter is devoted to the prime-cost 
books and another to stock (distinguished by the 
authors from stores, which represent the raw mate- 
rial, while ‘‘stock” is the term applied to the manu- 
factured article). The remaining chapters deal 
with surveys and inventories, and with such ques- 
tions as depreciation of buildings, plant, tools, 
stores, and stock. 

It may appear to some that the number of. dif- 
ferent books and sets of sheets recommended by 
the authors is too great, and that they increase the 
amount of clerical work to afi undesirable degree. 
In many cases, however, it will be found possible 
for special factories to simplify the system consider- 
ably ; and, on the other hand, there is much to be 
said for the authors’ argument that ‘the mainten- 
ance of a perfect organisation may enable economies 
to be practised, in comparison with which the whole 
cost of the office staff is insignificant.” In any case, 
whether employers accept the authors’ scheme or 








| not, uuey certainly ought to study it if they have 


not yet adopted one of a similar kind. If they do 
study this volume, they will not fail to recognise 
that a factory, organised on some such scheme as is 
here explained, will be much more efficient than 
one in which the question of works costs has not 
been systematically worked out. There are some 
interesting appendices to the main text of the 


| volume, all of which deserve to be read. The first 


is a paper by Mr. Oberlin Smith, on ‘‘ Nomencla- 
ture of Machine Details.” Others deal with the 
‘* Income Tax Acts in their Bearing on Profits of 
Manufacture,” the ‘‘ Rating of Factories contain- 
ing Machinery,” and the ‘‘ Law of Fire and Boiler 
Insurance.” Finally, there isa table for determin- 
ing amortisation of leases, reproduced from In- 
wood’s ‘‘ Purchase of Estates, &c.,” and’a glossary 
of terms used in the text. 





Combustibles Industriels: Houille, Pétrole, Lignite, Towrbe, 
Bois, Charbon de Bois, Agglomérés, Coke. Par FRiIx 
Cotomer, Ingénieur Consultant, Ancien Ingénieur-in- 
Chef des Mines d’Ostricourt, et CHARLES LORDIER, 
Ingénieur Civil des Mines, Inspecteur du Matériel et 
de la Traction } la Compagnie des Chemins de fer de 
Ouest. 1903. Paris: Vve. Ch. Dunod, Editeur; 49, 
Quai des Grands Augustins. [Price 18 francs. ] 

In all our industries and on all our railways the 
most important question from the practical point 
of view is the cost of power, and a prime factor in 
this question is the choice and cost of fuel, for 
water power can only be used in the few places 
where waterfalls exist. All practical engineers, 
therefore, and those engaged in the technical 
industries are directly interested in gaining infor- 
mation upon all matters bearing upon fuels and 
fuel supply. They ought to know the properties 
of the different fuels, the advantages and disadvan- 
tages of each, and the kind of apparatus which should 
preferably be adopted for the production of heat and 
of steam with maximum regularityand economy. The 
cry to-day is for economy in production, and it is well 
known that in all furnaces there is a considerable 
waste of energy. Much of the loss is unavoidable ; 
but, on the other hand, fuels vary very considerably 
in heat-giving power, and much may be done by 
proper choice of fuel and by proper handling and 
nursing to reduce the waste to as low a. value as 
possible. It is therefore a pleasure to find that 
two practical engineers have made a thorough in- 
vestigation of the subject in its various branches, 
and have set out the results of their study for the 
benefit of others. The volume now before us runs 
to nearly 600 pages, and contains detailed accounts 
of the nature and properties of the different fuels 
of commerce, their preparation, their use in the 
different types of furnace—fixed, locomotive, and 
marine—and the conditions regulating their pur- 
chase. 

The first part deals with coal. The opening 
pat eg give a classification of coal, its chemical 
analysis and calorific power, and then we have 
two exceedingly good practical chapters on the 
sorting and washing of coal, in which the desired 
conditions are pointed out, and the efficiency of 
the different kinds of apparatus on the market is 
discussed in the light of these conditions. We then 
come to the commercial, as opposed to the physico- 
chemical, classification of coal, and to the condi- 
tions of purchase in various countries. The 
remaining chapters of this part are devoted to the 
efficient combustion in the furnace, considering 
different types of furnace, choice and disposition 
of coal, mechanical stoking, and-so on. 

Part II. will, perhaps, be to many readers even 
more interesting than Part I., as it deals with 
petroleum, which is a less familiar fuel than coal. 
The treatment is on similar lines to that described 
above for coal, so we need not go into details, but we 
may mention specially the authors’ discussion and 
summary of the advantages of petroleum over coal 
as a fuel, and of the present limitations on its use. 
The two chapters-on-burners used for petroleum 
combustion are very exhaustive, and show the 
reader clearly what has been achieved and what is 
yet to be desired. 

Part III. deals with lignite, turf, wood, and 
wood charcoal, and Part IV. with agglomerate 
fuels, otherwise briquettes. The natural advan- 
tages of briquettes in the matter of economy of 
storage space and facility of handling make this 
form of fuel very desirable, and it is likely that its 
use will extend in the future. The authors, indeed, 
show that in France the production of briquettes 
is increasing every year, and they give a list of 
mines producing over 100,000 ton of briquettes 





perannum. The methods and processes of manu- 
facture are described with considerable detail. 

The last part of the volume treats of coke, its 
employment in industry, the theory of carbonisa- 
tion, and the practical coke furnace. One chapter 
is devoted to the recovery of by-products, and 
another to the cost of an installation for the pro- 
duction of coke. 

This work is essentially a technical one, but its 
scope is not limited to one industry, for every engi- 
neer and every user of power is interested in ‘the 
subject. The authors have made an interesting and 
thorough investigation, and their book contains a 
great deal of valuable information for engineers and 
works managers in technical industries. 





BOOKS RECEIVED. 
Storage Battery Engineering: A Practical Treatise for 


Engineers. By Lamar Lynpon, B.E., M.E. ew 
York: McGraw Publishing Company. [Price 3 dols. 
The Resistance and Power of eye . H. ATHER- 

M.Sc., and A. L. Mentansy, M.Sc. Manchester : 


TON, 
The Technical Publishing Company, Limited. [Price 


5s. net. ] 

Wireless Telegraphy and Telephony. Compiled by 
Dr. Maurice Ernst. London: Electricity Office. 
[Price 1s.] 

Estudios sobre los Carbons de Teruel y especialmente sobre 
la Cuenca de Utrillas. Por ANTONIO GASCON, con la 
colaboracion de EMILIANO DE LA Cruz ¥ Dtaz. 
Madrid: Ricardo Rojas. 

Elements of Physics. By Ernest J. ANDREWS and 
H. N. Howtanp. To which is added A Manual of 
Experiments. New York: The millan Company ; 
London: Macmillan and Co., Limited. [Price 6s. 

Cotton Machinery Sketches. By Witt1am Scort Taa- 
cart, M.I. Mech. E. London: Macmi and Co., 
Limited ; New York: The Macmillan Company. 
[Price 2s. 6d.] : 

Sell’s Dictionary of the World’s Press and Advertiser's 
Reference Book, 1903. By Henry Seti. London : 167 
and 168, Fleet-street. [Price 7s. 6d,] 

Kelly’s Directory of Merchants, Manufacturers, and 
Shippers, and Guide to the Export and ye Ship- 

ing, and Manufacturing Industries of the World, 1903. 
mdon : Kelly’s Directories,. Limited. 

Manual for Resident Engineers, containing General Infor- 
mation on Construction. By F. A. Mouitor and E. J, 
Bearp. New York: John Wiley and Sons ; London : 
Chapman and Hall, Limited, 

Photographic Lenses; A Simple Treatise. By Conran 
Beck and Hersert ANDREWS. Thirdedition, London; 
R. and J. Beck, Limited. [Price 1s. net. ] 





RAPID TRANSIT IN NEW YORK. 
By tue Hon. Rosert P. Porter. 


Onz of the witnesses, Mr. J. H. Lukach, a director 
of the British Westinghouse Company, last week 
before the Royal Commission on London Trafic, 
told the Commission that while he did not think 
the experiences of Paris particularly valuable in the 
solution of the London situation, he regarded the 
American experiences as especially important. It 
is possible Mr. Lukach had in mind, among other 
things, the present activity in rapid transit exten- 
sions in New York. I have already referred in Enat- 
NEERING to Chief Engineer Parsons’s report on a 
complete system of locomotion for New York City, 
in which he proposes to couple up and use all exist- 
ing systems, and add thereto the necessary connec- 
tions, extensions, and additional tracks to cover the 
entire Island of Manhattan. In this stupendous task 
Mr. Parsons has the support of Mayor Low and the 
Rapid Transit Commission, whose statutory powers 
seem to be ample to carry out the entire scheme, 
with the approval of the Board of Aldermen. All 
existing forces appear to have been utilised. The 
Metropolitan Railway, representing the surface 
railways or tramways; the Manhattan Elevated 
Railway, the projectors of the new Subway, 
now partially completed, the fifty-million dollar 
scheme of the Pennsylvania Railway, and the 
proposed alterations and electrification of the 
termini of the New York Central Railway.’ These 
several interests have been brought together by 
the Rapid Transit Commission representing the 
municipality, and the outcome is likely to be one 
of the most comprehensive systems of modern 
transportation. hen completed, it will be a 
monument to the able engineers and business men 
who have welded together municipal and business 
interests so skilfully that the public will secure the 
cheapest and best transportation, the taxpayers 
will assume no risk, but the municipality will nof 
relinquish control. Speaking of this unified system 
of transportation throughout the city, the Mayor 
of New York said, the other day :— 

‘* Four things seem to me to be absolutely essen- 
tial: (1) A uniform rate of fare over every mile 
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of road built by the use of the city’s credit, from 
one end of the city to the other ; (2) that this 
uniform rate of fare, at first to be 5 cents (24d.), 
shall be reduced as rapidly as circumstances will 
permit ; (3) that year by year, while the control 
of the city’s system is in private hands, the city 
shall receive as large a percentage as possible of 
the earnings of the road ; (4) that the city, and 
not the railroad, shall dictate the character of the 
service to be given.” 

These would seem to be sound principles. It is 
easy enough to say that the city should build and | 
own all these utilities, but in New York, as in| 
London, many obstacles present themselves. In 
the first place, the improvements now in progress 
of completion in New York City will require a sum | 
in the neighbourhood of 30,000,000/. Another 
10,000,000. must be added for Mr. Parsons’s 
complete transit system for Brooklyn, which will 
be referred to hereafter. But assuming that 
New York was justified in taking the entire re-| 
sponsibility for the capital, it must, as London | 
would have to do, make working arrangements 
with existing systems of transportation. The 
wiser plan was to unify and harmonise existing 
systems, and then, as I have shown in former | 
articles,* encourage the same capitalists to build 
the necessary connections and work as one system. | 
This did not prove so difficult in New York City, | 
because there the Manhattan Railway and the) 
Subway are now practically under one manage- | 
ment. The metropolitan or surface railways, 
in which Mr. H. H. Vreeland is the controlling 
spirit, have welcomed both the extension of the 
elevated system and the building of the Subway, 
because they are glad to get rid of the long-dis- 
tance passengers. Only the other day Mr. Vree-| 
land declared that the speed of his surface lines, | 
which carry over 600,000,000 passengers per annum, 
in spite of the electric power used, is, on account 
of the congested streets, slower than the old horse- | Fia. 3. 
cars, eight miles an hour being the average speed | 
attainable—about the same as the London omni- | ills ens ieee a tear DAA cn the eee | : : “ 

eK EP EX ie he e3 _ gestion at the Manhattan end of the bridge was ‘‘a 
an Far sninge Sih gt eich Laigpatcer the system under the East River to Brooklyn. | disgrace to municipal management and modern 
ote’ § “J e i mS af ‘St y Th -| The estimates for the work were 1,800,0001.; but | technical skill.” The bridge, he said, was intended 
ingly nti i npeggy we dawens FBO 9 : "ith | the Belmont Syndicate, in order to defeat its only | to carry but 30,000,000 passengers a year, and now 
were . comficting interests brought together wit ‘competitor—the Brooklyn Rapid Transit Company | that the limit had been so far overstepped, the 
every prospect of a practical solution of ths New| _ ia 600, 00ul. /elevated tracks ought to be got out of the 
pire wren — 4 It oT. sr — ne | This brings us to Mr. Parsons’s proposals for con-| way, leaving room for the surface roads to 
MM. ee sat = the difttoulti ogre ‘ he necting New York and Brooklyn, and for giving | take their places, and allowing the roadways to 
ig yok oes, a in stim vc staliats region pollacng Brooklyn a complete system of transit. It will be | be free for vehicular traffic alone. All previous 
th 4 aT of eke i iceseth Meee’ cand remembered the Brooklyn scheme was to come asa plans for remodelling the bridge structure to 
said that ik cae t o00 0001 ot nail gehen ay supplemental report, and it has just been received. accommodate the increased load were branded as 
sie ieheedel i 4 atta Goats Saaled an Awa PbS In introducing his suggestion Mr. Parsons recalled | makeshifts, for the bridge was not capable, he said, 
tion of the Subbw. av for 7 000.000! will be offset b that the great network of surface railways in of such construction. i y 
the loss of 1,200 G00! that a oon a | Brooklyn—479 miles—and the elevated lines—30 It will not be necessary to go into the detail 
soctiete: Dsgta t sable a en _miles—with the fourtracks over the Brooklyn Bridge | either of the two proposed tunnels, or the bridges 

* See “Urban and Inter- Urban Locomotion in | carried 110,000,000 passengers annually. As a/and proposed changes of existing railways, surface 
America,” pages 355 and 369 ante. | Pesult of this state of affairs, he said that the con-| and elevated, and their termini. The streets of 
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Brooklyn are not as well known to English readers | courageously, and this Mr. Parsons seems to have 
of ENGINEERING as those of New York, and hence|done. Action was taken immediately. The day 
such a catalogue would not help in a general under- | the engineer’s Brooklyn report was submitted to 





standing of these comprehensive plans. Briefly 
summarised, it will be found that if Mr. Parsons’s 
Brooklyn scheme, the cost of which he esti- 
mates will be 10,400,000/., is carried out sub- 
stantially as he has planned, the Borough of 
Brooklyn will then be connected with the Borough 
of Manhattan by three bridges, carrying six ele- 
vated tracks and ten- surface tracks, and by two 
tunnels carrying four -tracks, every one of which 
tracks will have a greater. carrying capacity than 
either one of the two elevated or two-surface tracks 
on the existing bridge. These increased facilities 
of transfluvial transit’ will in themselves provide 
the greatest single measure of relief possible. 
Those who are studying London traffic problems 
may well reflect a moment over these proposals for 
connecting New York and Brooklyn. The famous 
bridge was only begun a generation ago. It is 
only twenty years ago since it was-open for- traffic. 
During this period the population of Brooklyn has 
doubled. It was then'600,000, and is now 1,200,000. 
London, however, has been adding’ halfa million to 
its population every ten years. Over-this bridge 
annually pass 110,000,000 passengers, or, roughly 
speaking, 300,000 a day—three times as many as the 
bridge was originally intended: to carry. The duty 
thrown on this bridge must have become intoler- 
able, and hence the need -of two more bridges and 
two or more tunnels, which will, I suppose; afford 
relief until the growth of traffic once more over- 
takes the capacity—a capacity which seems as 
ample to us to-day as the splendid Brooklyn 
Bridge did when it was opened in the early eighties. 
The proposals of Mr. Parsons, if carried out, will 
restore the Brooklyn Bridge to its original func- 
tions, ridding it of all elevated railways, or trans- 
posing the surface tracks to the space now occupied 
by those of the elevated trains. 

It is evident from these bold schemes that the 
New York Rapid Transit Commission has reached 
the conclusion that it does not pay to nibble with 
modern local locomotion. The local transportation 


| the Commission (March 13, 1903), Mayor Low, who 
is a member of the Commission, introduced the 
following important resolution :— 

That it be referred to a special committee of three, of 
which the President of the Commission shall be chairman 
and the Controller one of the members, to confer with the 
| Manhatten Railway Company, the New York Central 
|and Hudson River Railroad Company, and the Brooklyn 
| Rapid Transit Company, as to the terms and conditions 

upon which any or all of these companies will agree to 

make any or all of the extensions of and changes in 
their systems suggested by the chief engineer, and to 
report thereon to this board at as early a day as prac- 
ticable. : 

This resolution was at once adopted, and at the 
Mayor’s suggestion the entire plans for all the 
boroughs were handed over to the committee of 
three. The advantages of thus dealing with the 
| proposals as a whole are apparent... Instead of 
| wasting day after day listening to the testimony of 
| witnesses with interests or schemes to promote, the 
|committee have a comprehensive and practically 
| worked-out scheme before them, and the,,public 
sessions are held for the purpose of hearing objec- 
tions or‘ modifications. The progress ..of these 
daring and far-reaching experiments in local trans- 
portation will naturally be watched with consider- 
able interest, especially by those who are endea- 
vouring to solve the same problem in London. 
Our English friends may contend that we ‘‘ rush 
things a bit on the other side,” but the answer is 
that the loss is so much greater to the community 
in crowded and congested streets than the gain of a 
few thousand’ pounds for ‘‘relief of taxes.”” The 
New York Rapid Transit Commission is evidently 
giving more attention to quick relief or adequate 
service than to putting a ring fence around any 

ossible dividend which sina capital might win 
G its foresight, skill, and enterprise. 

The witness referred to at the opening of this 








less, I think he said, than two years. Exactly! 


article (Mr. Lukach) spoke of the delays in| 
securing a street railway franchise in France: not | 





of New York City last year exceeded by nearly | But bad as this is, the delays are worse in 
100,000,000 passengers the entire passenger traffic | England. It is far better for the community to 
of all the steam railways of the United States. |err the other way. In New York, a couple of 
Two New York companies—the Surface and Ele- | weeks ago, eight new trolley routes, recommended 
vated—transported 10,000,000 more people last | by the Rapid Transit Commission, granting fran- 
year than all the steam railways. The passenger | chises for the use of 36 miles of streets for the 
traffic of London is more than double the entire | Borough of the Bronx, were passed by the Board 

enger traffic of all the American railways. |of Aldermen in one afternoon, with only four op- 
toblems involving such service must be grasped | posing votes—and those because they wanted 





changes made in the route. These franchises are 
good business transactions, and differ from those 
heretofore granted since the formation of Greater 
New York. Mayor Low and Controller Grout 
declare that they have made better terms than have 
ever been made by the city with a railway corpora- 
tion. The city will obtain for the franchise a sum 
not less than 30001. a year for the first five years, 
or 3 per cent. of the gross receipts of the company. 
During the remaining twenty years of the franchise 
the city will receive 5 per cent. of the gross earn- 
ings, and the annual payment must be 60001. 
Another sum is to be obtained for the use of 
bridges over which these electric tramways will 
pass. For the use of each bridge the city will 
receive 8001. during the first term of five years, 
900/.. during the second term of five years, 
10001. during the third term, 1100l. during the 
fourth term, and 1200/. during the last five-year 
term of the lease. The city can renew the fran- 
chise for a term of twenty-five years, but the 
company must pay a higher price. Upon the ter- 
mination of the franchise, the city has the right to 
acquire the plant and property necessary for trac- 
‘tien. purposes, including all equipment, at a fair 
valuation, excluding any value derived from the 
franchise. It would be difficult to imagine a 
| better business transaction than this for such 
an outlying‘ district as the Bronx. The com- 
| pany may make something out of it, but the 
ublic will be served and the borough built up. 
e city, as I have shown, in this case will secure 
considerable revenue, and at the end of twenty-five 
years can take advantage of any increased value 
| which individual enterprise has created. The Royal 
Commission would do well to ease up existing ma- 
chinery in England, so that such enterprises could 
| be similarly pushed in the outskirts of London. If 
they could be, it-would help both to solve the traffic 
and the housing of the working-class question. 

















EROSION IN THE NILE VALLEY. 
(By a FELLow oF THE GEOLOGICAL Soctety.) 


Peruaprs there is no more fascinating chapter in 
any text-book of geology than that which treats of 
the influence of rivers as destructive agents. It is 
not too much to say that the scenery of every 
country in the world has been to a large extent 
determined by rivers, while it scarcely needs a 
geologist to point out that a large proportion of the 
sedimentary rocks owe their existence to fluviatile 
agencies, The late Lord Tennyson clothed the 
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somewhat bare conclusion of the geologist in match- 
less verse when he wrote :— 
‘‘ But I should turn mine ears and hear 
The moaning of the homeless sea, 
The sound of streams that, swift or slow, 
Draw down AZonian hills, and sow 
The dust of continents to be.” 

If the study of the action of rivers is at all 
times interesting, how much more engrossing must 
be the investigation of the physical agencies which 
have been at work in the Nile Valley, the home 
of the most romantic river in the world. Flow- 
ing for thousands of years through the trackless 
desert, this mighty stream has been the wonder and 
the blessing of the Egyptians. After making its 
way for some 2000 miles through a practically rain- 
less district, it has succeeded in building up, out of 
the sediment transported in its waters, a delta in 
the Mediterranean which has a sea front of about 
180 miles, and a depth from the mouth of the 
river of about 90 miles. We have said that the 
Nile flows through a practically rainless district ; 
a certain amount of rain does swell its waters at 
some seasons of the year, but its insignificance 
becomes apparent when we reflect that the volume 
of water in the Nile at Khartoum is much greater 
than at Cairo. This is due to the evaporation 
which takes place while the river is crossing the 
desert. 

Having regard to the muddy nature of its waters, 
it is not surprising to learn that the Nile has proved 
a destructive agent of the bed along which it flows. 

Sir Archibald Geikie has stated* that it was a 
prominent part of the teaching of Hutton and 
Playfair that rivers have excavated the channels in 
which they flow. Experience in all parts of the 
world has confirmed this doctrine. The mechanical 
erosive work of running water depends for its 
rate and character upon (a) the friction of the 
detritus driven by the current against the sides and 
bottom of a watercourse, modified by (b) the vary- 
ing declivity and the geological structure of the 
ground. 

The erosive action of the Nile at one point in its 
long career through the desert has recently formed 
the subject of an exceedingly interesting paper by 
Dr. John Ball, Ph.D., F.G.S8.+t The author chose 
for investigation the Semna Cataract, or eae 
which is situatel some 43 miles from Wady 
Halfa. At this point a ridge of hard gneiss 
forms a kind of natural barrier across the river, 
which is 1300 ft. wide immediately above and 
below the ridge. The ancient temples of Kumna 
and Semna are built upon the ridge. At high 
Nile the river flows over the barrier without 
any very considerable diminution of its width, but 
owing to the shallowness of the water on the barrier 
the velocity of the stream is much increased and 
violent eddies are often set up. At low Nile the 
gneiss-bank entirely bars the stream, except for a 
narrow central channel about 130 ft. in width. 
Observing that this comparatively narrow opening 
was sufticiently large to allow the low Nile to pass 
through at a rate of 2} miles per hour, Dr. Ball 
surmised that it must be very deep. Upon making 
soundings, he found that it was about 65 ft. deep 
in the centre. The question, then, was how this 
gulch came to be formed. Dr. Ball has found 
almost conclusive evidence that it. has been 
carved out of the solid rock by the Nile itself. 
It appears that amongst the numerous ancient in- 
scriptions discovered by Lepsuis in Egypt in 1842 
were certain marks on the rocks at Semna which 
record the levels of high Nile in various years under 
the twelfth and thirteenth dynasties. One in- 
scription, which is 36 ft. above the present high- 
Nile mark, has been translated by Professor Mas- 
pero to be :—‘‘ Level of the Nile of the year XXIIL., 
under the majesty of King Nimaitra, Son of the 
Sun, Amenemhat, giving life, stability, wealth, 
like unto the sun for ever and ever.” All the 
observations made by Dr. Ball appear to support 
the view that this 36 ft. of solid gneiss has been 
removed by erosion since B.C.' 2300, the approxi- 
mate date of the above inscription. That portion 
of the barrier which is laid bare at low Nile: is 
honeycombed with large potholes. Frequently a 
number of potholes cut into one another, the result 
being that large fragments fall into the holes to 
continue the grinding. It is estimated that the 
gneiss has been worn away at the rate of 500 tons 
perannum. This represents a lowering of the bed 


”* Text-Book of Geology, Third Edition, 384. 
+ Quarterly Journal of the Geological Society, vol. lix., 
page 65, 








atthe rate of 2 millimetres per annum. Having 
regard to the enormous volume of silt-laden water 
which is constantly rushing through the channel, 
these figures are by no means alarming. Thus Dr. 
Ball estimates that the yearly discharge of the Nile 
past Semna_ is very nearly 100,000 milhion tons of 
water, which flows at a mean velocity of 4} kilo- 
metres per hour at high Nile, and at 2} kilometres 
per hour at low Nile. The author concludes his 

per by saying ‘‘that the lowering of the high 

ile observed between B.c. 2300 and the present 
day is a simple consequence of the operation, 
through the period of 4200 years, of that erosive 
action which is going on in our own times.” 

It is probable that the greater part of the work 
of destruction has been done by the pot-holing 
action of the water. Any one who has visited the 
‘* Glacier Garden,” in Lucerne, will appreciate the 
effect which this form of erosion has upon the 
hardest of rocks. The waters of a river also have 
certain powers of solution, and it is probable that 
the chemical action of the waters of the Nile upon 
the minerals of which the gneiss at Semna is com- 

has been very considerable. M. Daubrée 
has found that minerals which resist the action of 
an acid may be slowly decomposed by mere mecha- 
nical trituration, such as takes place along the bed 
of ariver. He caused 3 kilogrammes of felspar to 
revolve in an iron cylinder for a period of 192 hours. 
This was equal to a journey of 460 kilometres (287 
miles). The result was that the 5 litres of water, 
in which the fragments were kept moving, con- 
tained 12.60 grammes of potash, or 2.52 grammes 
per litre. The remainder of the felspar had been 
reduced to mud. 

The conclusions at which Dr. Ball has arrived 
afford some faint indication of the vast periods of 
time with which the geologist has to deal. Observa- 
tions made among mountain ranges which are cut 
through by rivers often show that the river was 
there before the mountain—that is to say, that the 
rate of upheaval has corresponded with the attri- 
tion which has been going on in the river bed. 
Thus there are certain Tertiary beds in the Hima- 
layas which have been involved in the last colossal 
movements whereby this great range of mountains 
was upheaved, and the structure of these beds 
shows that the same distribution of watercourses 
has been maintained as existed before the disturb- 
ance. Again, the rise of the Uinta Mountains has 
been so quiet that the Green River, which flowed 
across the site of the range, has not been deflected, 
but has actually been able to deepen its canén as 
fast as the mountains have been pushed upward.* 
Geologists have often remarked that the erosive 
power of a river depends almost entirely upon the 
amount of sediment which is held in suspension. 
It has been noticed that a clear and limpid river, 
even when it flows with great velocity, has practic- 
ally no effect upon the rocks which form its bed, 
and this although they be of comparatively soft 
material. Thus, to quote once more from Sir Archi- 
bald Geikie’s well-known work, ‘* The St. Lawrence 
leaves Lake Ontario as pure as the waters of the 
lake itself. The ice-worn hummocks of gneiss at 
the: Thousand Islands still retain their characteristic 
smoothed and polished surface downto and beneath 
the surface of the current.” Again, ‘‘as the 
Rhone escapes from the Lake of Geneva, it.sweeps 
with a clear current over ledges of rock which have 
not yet been very deeply eroded.” 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 

In our last issue we gave an account of the early 
proceedings at the recent meeting of the Institu- 
tion of Naval Architects, which began on Wednes- 
day, April 1, our report concluding with the discus- 
sion of Mr. Whiting’s paper on ‘‘ Accessories in 
Warships.” 

The next paper taken on the morning of Wed- 
nesday, the 1st inst., was a contribution by Vice- 
Admiral C, C. P. FitzGerald, and was on 


‘*THe ‘Lines’ oF Fast Crursers.” 
This paper we printed in full in our last issue. 

The first speaker on the subject was Mr. R. E. 
Froude, who wished to begin by bearing evidence 
as to the moderate way in which the gallant Ad- 
miral, the author of the paper, had put his case. 
It was evident that Admiral FitzGerald thought 
that hollow lines were only suitable for smooth 
water, but it appeared that he failed to see why 


* Geikie’s Text-Book of Geology, Third Edition, page 1078. 


swiftness was attained in smooth water. The diffi- 
culty was in getting a low coefficient with straight 
water-lines. -Fuller lines, if desired, could be 
obtained by cutting off the hollow ends; this was 
what was commonly called ‘‘snubbing.” It was an 
‘expedient that might be recommended, under cer- 
tain circumstances, for very high speeds, but for 
intermediate speeds it might be almost disastrous, 
supposing the lowest horse-power for the speed 
were required. It was for these reasons that hollow 





lines were recommended for all those ships of the 
jeruiser class which did not attain the same rela- 
| tively high speed as torpedo craft. For very high 
|speeds snubbing was an advantage, and for this 
reason a certain number of vessels of the Sharp- 
shooter class have straight lines, as also have the 
|torpedo craft. It was true that Atlantic liners 
| were fast vessels, but the rate of steaming was not 
excessive in regard to their length ; therefore they 
|also had straight lines. Nevertheless, he thought 
| that it would be possible to save, perhaps, 5 per 
cent. of the horse-power in some liners by slightly 
| hollowing the lines. There were, however, prac- 
| tical disadvantages in a low prismatic coefticient, 
and the designers of these mercantile vessels wisely 
suffered a moderate loss of efficiency. 

|: Dr. Froude spoke at some length, and we gathered 
|from what he said that straight lines are advisable 
| for vessels having moderate speeds—such as Atlantic 
liners, —and also vessels having very high speeds— 
| such as torpedo craft ; on the other hand, vessels of 
| moderately high speed—that is, not so high as tor- 
pedo-boats, but higher than Atlantic liners—may 
advantageously have hollow lines, all the speeds 
being referred to the length of vessel. 

So far the speaker had referred to smooth-water 
results, but he did not wish to confine his remarks 
to very smooth water. Ships of the cruiser class 
would keep their rate of steaming with hollow lines 
|in a moderately rough sea. Falling off in speed 
| was a matter of pitching, and the relation between 
| the natural period of fore and aft motion of a ship 
and the wave period had to be considered. When 
_the waves were short and the speed high, it would 
‘naturally give a different condition to when the 
waves were longer. In the former case a ship with 
|hollow lines would give a different period, and 
would keep her speed ; whilst with a longer wave 
| period the hollow-lined vessel would pitch the most. 
The question to be decided was which type of 
weather was most likely to be met with in service, 
and, so far as observations went, he thought that 
favourable conditions would be more often secured 
| by hollow-lined vessels; at any rate, until that 
| point was settled, he thought it would be gratuitous 
to consider the advantage of hollow lines as con- 
fined to smooth water. 

Mr. Philip Watts said that Admiral FitzGerald 
had given a diagram showing the water line of 
vessels of the County class. This diagram we 
reproduced in publishing Admiral FitzGerald’s 
paper last week, Mr. Watts, proceeding, said that 
this line was not the water-line at all; but was the 
line showing the edge of the armoured deck. 

Admiral FitzGerald here interposed, and said 
that he had been supplied with this diagram by a 
gentleman who obtained it direct from the 
Admiralty, and who had said most positively that 
the Admiralty had given it stating that the line 
shown was the water-line. Mr. Watts replied that, 
whatever was said, the line shown was not the 
water-line. 

Continuing, Mr. Watts said. that pitching was 
a factor of the longitudinal period of the ship, 
just as rolling was a factor ‘of the transverse 
period, and the quicker period was given with a 
full entrance. With ‘short steep seas and high 
speed the period of: pitching was less frequent, 
whilst in long seas, and with fine lines, the vessel 
would pitch more. What, however, did that 
amount to? Atlantic liners were slow vessels com- 
pared with the fast cruisers. The Monmouth 
enlarged to-an Atlantic liner would have a speed of 
244 knots,’ whilst. the Campania brought down to 
the dimensions of the County class would steam 
at 20? knots. 

Admiral FitzGerald here asked in what sea, 
and Mr. Watts replied that he referred” to a 
smooth sea. ‘ ae 

Continuing, he said that if, in an Atlantic liner, 
a small me were put on the bow and the lines 
hollowed, that- would improve the speed, but no 
one would say that it would aid the pitching 
motion. 











Professor Biles said that the discussion before 
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the meeting might be considered as a conflict 
between the sailor and the theorist. Length 
might be claimed as a determining factor in 
pitching, and ships were made long to avoid 
pitching. Atlantic liners were long absolutely, 
and they were also long in relation to speed, so 
that they had an advantage. Cruisers should 
be made as long as possible within the over-all 
dimensions prescribed. The liner was able to use 
the whole of her length; but a cruiser was cut 
away by the hollowness at the ends, and also the 
fore-foot was cut off to assist turning. There 
were therefore two reasons why the ends of the 
vessel were decreased ; there was shortening by the 
hollow lines and by the rockered fore-foot. The 
liability of the ship to pitch was naturally in- 
creased in a sea of a certain length; but as 
against this the designer had to consider the 
inanwuvring powers of the war vessel—a matter 
not of such prime importance in the mercantile 
steamer. There was also the fore and aft weights 
to consider. With a war vessel a lengthened period 
would be due to longitudinal oscillations owing to 
those weights in the ends which were natural to 
the warship design; the hollow lines shortened 
the virtual length of the ship for pitching. Fine- 
ness and hollowness were not necessarily asso- 
ciated. Destroyers were finer ended than any 
other type, but had no hollowness. In Messrs, 
Denny’s experiments with models of the County 
class, when the hollow lines were straightened and 
the displacement naturally increased, the resist- 
ance was also increased ; but when the displace- 
ment was reduced, by floating out a lighter line, so 
that it was the same as in the hollow form, at 
23 knots the horse-power was practically the same. 
Professor Biles, in further reference to the points 
raised in the paper, said that the question of the form 
of the County class had been raised. Professor 
Biles had had certain figures put before him which 
related to these vessels, or, at any rate, designs very 
closely resembling them. He found that on the 
4-ft. water-line the amount of hollow, or camber, was 
39 in.; on an 8-ft. water-line it was 37 in.; on a 
16-ft. water-line, 20 in.,; and on a 24-ft. water-line, 
15in. From some particulars that he had ob- 
tained he found that a Channel steamer of 21 
knots and 300 ft. long had lines as hollow as 
cruisers of the County class. The practical ques- 
tion that Admiral FitzGerald would ask was: Are 
these hollow lines necessary? Messrs. Denny, 
whose assistance was deserving of every thanks, 
had made a model of the type of the County 
class, but the lines were straightened ; they then 
added an-extension to the fore-foot to carry the 
lines out. The speaker quoted figures as to in- 
creased displacement and additional power required 
for driving the vessel under different conditions. 
The general conclusions, however, appeared to be 
that for the same length and breadth, and the 
sime displacement, the same speed was attained 
on the same horse- power whether straight or 
hollow lines were used. The addition to the fore- 
foot practically made no alteration. It might be a 
matter of surprise that the straight-line form at 
high speed gave so good a result. Ships could be 
made with straight lines which would not require 
more power than one with hollow lines. This 
applied to the County class at 23 knots. At higher 
speeds the straight-line form had less resistance, 
but at lower speeds more. 

Sir William White said he took no objection to 
the way in which Admiral FitzGerald had ex- 
pressed his views, and he fully admitted that the 
experience of the sailor was a valuable guide as to 
the forms and fittings of ships. He thought, how- 
ever, that the author had been influenced by the 
diagram put forward as that of the County class, 
but which, as Mr. Watts had told them, was not 
accurate. Sir William was at the Admiralty 
when the diagram was given to the gentleman to 
whom Admiral FitzGerald had referred. It was 
supplied merely to give a general idea of the type 
of ship, and not as an exact representation of the 
form. Asa matter of fact the lines of the County 
class of cruisers were not excessively hollow ; and 
he thought that Admiral FitzGerald, who had pro- 
bably seen the ships at Portsmouth, had been the 
subject of an optical delusion, due, possibly, to the 
trim of the vessels. Both Mr. Froude and Mr. 
Watts had explained why for cruisers of high speed 
for their length hollow lines were adopted. Atlantic 
liners were 600 ft. to 700 ft. long, and their speed 
was moderate in relation to their length. ey 
steamed at 23} knots, whilst with the County class, 





of 500 ft., nearly the same speed was reached in 
smooth water. The length of these vessels between 
pérpendiculars was about 400 ft." Such dimensions 
were adopted because of considerations, other than 
speed, of the highest importance inthe design of. 
war vessels ; they had to be armoured ; also the 
proportion of beam to length was different in the 
liner. At the Admiralty the designers were guided 
by tank experiments, which were, of course, made 
in smooth water ; but they did not forget that war 
vessels had to go to sea, and therefore smooth- 
water conditions were not alone considered. If the 
vessels were never to be used at sea or in broken 
water, they would have still more hollow lines. 
He thought that in the County class the right mean 
had-been hit. Again, in making a comparison with 
torpedo craft, it must be remembered that they ran 
under very different conditions to those of any other 
vessels. They had enormous power compared to 
their displacement, which enabled them to get on 
the slope of the wave they themselves created, 
and they did not in other ways run as vessels of 
moderate rates of steaming would do. The pitch- 
ing and the period of the ship in regard to the 
period of the waves had been dealt with, but 
it must be remembered that the resistance to 
pitching was not only governed by the part 
of the ship that was in the water. The U-form 
of bow might have hollow lines as well as the Y- 
form, but there was the resistance above water line 
that had to be considered. That it had been con- 
sidered in the vessels he had designed, the records 
would show. Some of the ships had higher bows 
and forecastles, and these features affected the 
lines." There were many other conditions to be 
considered in a war vessel. There was stability, and 
trim, which were different in the merchant ship ; 
for instance, the Drake had to be armoured high 
up on the bow. In the comparison made by Ad- 
miral FitzGerald in the paper these things were 
not taken into account, and in the particulars as 
to the Kent class the speed had been under-esti- 
mated ; it was given as 21.7 knots, but that the 
vessel had made 22.7 knots ought to have been 
stated. The Monmoith had made 22.9 knots, 
and the Bedford 22.7 knots. It was known that 
the screws in the Bedford were not suitable at first. 
Moreover, in a comparison of this sort the state 
of the bottom, and also the shape of the screw 
should be taken into consideration. He felt 
sure that when these matters were put right, the 
ships would go beyond the speed they had reached. 
In the Drake, by a change of screws, they had gone 
from 22 knots to 23 knots. He was not sufficiently 
acquainted with the Bayan to make a comparison 
between her and the Kent ; but he was sure, from 
what he did know, that the diffsrence of form was 
not the determining cause in her performance. 
Reference had been made to the wetness of some of 
the more recent ships. Admiral FitzGerald had told 
a not very pleasant story of the performance of the 
Good Hope. He would point out that the design 
had been governed by a desire to reduce atop 
hamper. The freeboard had been reduced, anc 
the guns placed lower ; this applied to all thése 
armoured cruisers. The boat deck was omittéd 


protection , against wetness. The Good Hope 
would be a wetter ship than other vessels, such as 
the Diadem class; but that would not affect her 
sea-keeping features, nor, the speaker thought, her 
fighting qualities. The features were deliberately 
accepted by those who settled what the characteris- 
tics of the vessels should be, and whose opinion 
must be considered as of first value. 

Admiral FitzGerald, in replying to the discussion, 
said that Mr. Watts had been insistent that the 
line in the diagram was not the water-line, but that it 
was the line of the armoured deck ; he thought this 
made very little difference to his conclusions. Sir 
William White’s. great argument had been that the 
cruisers had not hollow lines. [Sir William White 
here stated not excessively hollow lines.] The 
author, continuing, said he had not wished to mis- 
represent anything with regard to speeds ; had he 
had the information as to the highest speeds 
attained by the cruisers, he would have been glad 
to have given it. 

The meeting then adjourned. 


THe TRAINING OF ENGINEERS. 


The second sitting of the meeting was chiefly 
taken up by the reading of a paper by Professor 
W. E. Dalby on ‘‘The Training of Engineers in 








the United States,” and the discussion by which it 


a 


deliberately, and this, as was known, was a great | cape’ “It was urged that often college graduates 


was followed. We print Professor Dalby’s valuable 
paper in full in the present issue. 

Mr. Yarrow, in opening the discussion, said that 
Professor Dalby had given some very interesting 
facts, and he ventured to think the meeting might 
with advantage consider whether the information 
he had, at so much trouble, put before the Institu- 
tion could be turned to profitable account. One 
marked difference “between the system of appren- 
ticeship in the United States and that adopted by 
many firms in this country was that to get into 
workshops in America young men have only to 
show that they came up to a certain standard of 
knowledge ; while in England, on the other hand, 
poor men’s sons, although clever, were in many 
cases shut out from getting thorough practical train- 
ing—either from want of influence, or on account 
of the premium demanded. This narrowed the 
field of selection from which to draw for future 
leaders. The premium system in England is, the 
speaker said, very much as it was fifty years: ago. 
It seemed to be a plan drawn up with the object of 
keeping out men who have brains but who have not 
money. A young man to be brought up as an 
engineer was supposed to serve five years in the 
workshops, and insufficient provision was made for 
scientific instruction. Although public opinion 
seemed to demand what is called ‘‘ technical educa- 
tion,” whatever that might mean, there seemed to 
be no definite view as to how science and prac- 
tice were to be combined to advantage.. He 
thought that was due principally to the want of 
appreciation of the value of the combination of 
science and — by employers, who seemed to 
take but little interest in the subject. Sometimes 
in discussing this matter with the heads of firms of 
the highest standing, the speaker was met by the 
statement that they did not see the object of 
scientific instruction at all, and that they had got 
on very well without it. The self-evident answer 
was that when these gentlemen were brought up 
there was practically little scientific knowledge. 
If they were to start in life at the present time 
with the same amount of training they had in 
former years, and in competition with firms, in this 
country and abroad, controlled by men combining 
scientific knowledge and practical experience, they 
would find themselves at a serious disadvantage. 
Although it must be admitted that by actual ex- 
perience with practical work the engineer will gain 
the most valuable part of his professional educa- 
tion ; nevertheless, in the present day both scien- 
tific and practical knowledge must form the mental 
equipment of every engineer who aims at a high 
position in his profession. Again, the speaker 
continued, it is often pointed out that the great 
men of the world have sprung from the working 
classes, and that they had no means of getting any 
proper training ; therefore, it was argued, educa- 
tion was not necessary for success. The fact was the 
comparative poverty of such men involved a struggle 
for existence and the overcoming of difficulties, 
which developed their character, and this, combined 
with genius, enabled them to fight their way to the 
fob. sNévertheless, they themselves fully realised 
that their want of ‘education was a serious handi- 


did not make~ competent engineers. - Of course, 
their success at college only indicated that they 
made good students. It did not in the least degree 
prove that they had aptitude for the engineering 
profession, that they were clever with their hands, 
that they had the power to control men, or that 
they had inventive faculty. It did not follow that 
a scientific man would make an engineer. But in 
these days, to occupy an important post, an engi- 
neer must be a scientific man. It often happened 
that the training at our public schools was not such 
as to develop the thinking powers of young men ; 
but that should be the first object in view. A 
writer, in dealing with this subject recently in the 
Nineteenth Centwry, well said that ‘‘the natural 
thinking power and the common-sense of students 
are often crowded out of existence by the absorp- 
tion of a huge store of book-learning involved in 
cramming to prepare for an examination.” Com- 
menting on this, Mr. Yarrow ‘said the education 
to be obtained in this country in our large 
public schools deserved carefal attention, so that 
the best foundation might be laid for the technical 
colleges to build upon; above all, the training 
should be such as to develop the powers of thought 
and observation of the students. The cramming 
process of saa for an examination was, to 
the mind, something like what taking a mass of in- 
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Fia. 1. A. B. 

digestible food was to the body. Not only did the 
recipient fail to get benefi:. from its assimilation, 
but it occupied space which might otherwise have 
been filled with wholesome nourishment. Assum- 
ing asuitable public school training to be combined 
with a course in a technical college or university 
and with practical work in a workshop, the speaker 
submitted that such a training would produce the 
best men for occupying high positions in the engi- 
neering profession. Leaders of industry could 
hardly devote too much attention to this subject, 
as the future prosperity of their business depended 
upon their training up a suitable number of first- 
class men from whom to select the members of 


C. D. E. 

their staff. He would venture to say that it had 
been the neglect of this in the past that had caused 
many firms of eminence to sink into obscurity. 
The question then arose: How could this com- 
bination of scientific and practical knowledge 
be best secured ? Some young men after leav- 
ing public schools would go direct into the 
workshops, where they remain, say, five years, 
during which time it was often found—the speaker 
had found it so in his own case—that much was 
forgotten that had been acquired at school ; and, 
above all, the power of study was impaired. It 
was sometimes said that scientific training could be 





continued by evening classes ; but it would be ad- 











mitted that if a young man started work at six in 
the morning, he was not fit for much serious mental 
exertion in theevening. Supposing, however, that, 
with a view to study in the evening, a lad were to 
start work in shops after breakfast—at nine ; that 
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taneously. This was very desirable, having in view 
that they were so interdependent. Workshop 
practice enabled a student to better appreciate the 
value of the college course. He would express the 
case in the words of a friend, who had said :—‘‘ It 
involves a proper simultaneous education in the 
pesperties of materials, the use and capacity of 
tools, and the development of the intellect in ab- 
stract matters cnataatie to the profession.” Those 
residing in London, and who, perhaps, would gain 
their practical knowledge in factories on the Clyde or 
the Tyne, would have the great advantage of return- 
ing home during one-half of each year, and thus not 
lose the influence of home life by being away for 
lengthened periods. Also, the system enabled a 
young man not suited for the profession to be 
made aware of the fact as soon as possible. From 
a health point of view it would be beneficial for 
anyone continuously studying during six months 
in the winter, to have physical exercise during the 
remainder of the year ; and, without giving offence 
to his athletic friends, he would venture to sug- 
gest that bodily exercise obtained in workshops is 
equal to football or cricket, and possibly, at the 
same time, more instructive. The alternating 
system also would give the professors an oppor- 
tunity of doing private work. This was necessary 
to enable them to keep in touch with modern 
progress and to be abreast of the times. Also 
research work could be carried on during the 
summer months. By this system the professors 
were enabled to devote their undivided attention to 
their pupils during the winter. It also gave a 
favourable opportunity to students doing post- 
graduate work. Should this system be con- 
sidered the best to adopt, it only rested, Mr. 
Yarrow said, for the educational bodies and 
the heads; of firms to work in harmony in order to 
carry it out to a successful issue. The point arose 
whether firms would be found to take young men for 
five or six years in alternating periods of six months. 
He apprehended that no serious difficulty on that 
score would be experienced, ‘especially when the 
object in view was pointed out. Out of about twelve 
eminent firms he had consulted, at least eight had 
most readily fallen in with it. Among them he 
would mention Messrs. Humphrys and Tennant, of 
Deptford ; Messrs. Wigham, Richardson and Co., 
of Newcastle ; Messrs. Rowan, of Glasgow ; Messrs. 
Ferranti, of Hollinwood ; and Mr. Hans Renold, 
of Manchester. It was also gratifying to find that 
some of the leading locomotive superintendents had 
already started schemes to secure for their lads a 
combination of scientific and practical training. If 
this alternating plan were considered superior to 
any other, the speaker’s firm conviction was, know- 
ing the custom in the United States, in Germany, 
and in Switzerland, that if it were generally adopted 
in this country in combination with good public 
school training, we should have asystem superior to 
that in any part of the world. In conclusion, the 
speaker said that in order to spread our net to the 
widest extent, we must give the sons of workmen, 
as far as practicable, the educational advantages 
enjoyed by those who are better off, and there 
should be some well thought-out scheme for the 
advancement of the cleverest lads, irrespective of 
their social standing. The importance of this was, 
he considered, self-evident when it was remembered 
that the inventors and creators of industry had 
mostly come from the working classes ; such were 
Arkwright, a barber, the first cotton manufacturer ; 
George Stephenson, a pitman; Faraday, a book- 
binder, and many others. Therefore, whatever 
plan should be adopted, the fundamental principle 
in view should be to widen the field of selection and 
give the same educational advantages to all, irre- 
spective of wealth or influence. 

Sir Nathaniel Barnaby said he had been in corre- 
spondence with Mr. Yarrow on the subject of the 
paper, and he was impressed by the importance of 
the report which Professor Dalby had prepared, 
and for which everyone was so indebted. Mr. 
Yarrow had referred to a plan he had adopted for 
the taking of pupils, and he (the speaker) con- 
sidered that this was bound to give an advance in 
engineering industry such as they had not had for 
many years. It might be thought at first that Mr. 
Yarrow’s scheme looked as if it would in future 
narrow the chance of taking higher positions for 
those who had risen from below, but that was, he 
thought, not the case. A few evenings before he 


had been present at the dinner given to Sir Wil- 
liam White by members of the scientific societies, 
and he reflected, as he saw the late Director of 


Naval Construction surrounded by the great lights 
of natural science and the mechanical arts, on what 
would have been thought sixty years ago of such a 
gathering. At that time the Chief Constructor of 
the Navy was a sailor, and he was engaged in active 
opposition to the introduction of the screw propeller 
into the Navy, a proposal which had been made 
by a civil engineer. The resistance of Sir William 
Symons was, however, overcome, and Mr. Brunel 
was asked to fit a screw to one of the vessels of 
the Royal Navy. He considered it of extreme im- 
portance to get men of science into industries, as 
was the case in America. Mr. Yarrow had pre- 
pared a scheme which met this end. He would 
ask the author of it to let the meeting have those 
details of his proposal which he had not already 
stated in his speech. 

Mr. Arch. Denny said it was a fortunate thing 
that Professor Dalby had been to America and 
brought back the results of his observation and 
experience, and that he had been so practically 
supported by Mr. Yarrow. It was of the highest 
importance to education that there should be fre- 
quent communion between the two countries. 
The speaker himself had worked through his own 
apprenticeship, starting as a junior at 6 o'clock and 
working all day. He had tried to study at night, 
and had succeeded, but he thought the plan was 
not a healthful one, and had not been a good one 
for him_personally. He had proceeded to the 
Royal Naval College, where he was under Sir 
William White. ‘The old Scotch idea of ap- 
prenticeship was to go through the works; the 
gentleman apprentice was generally looked down 
on; it was not a good system, and he gave 
the warmest appreciation to Mr. Yarrow’s plan. 
He had lately had occasion to consider the American 
technical system of education for young men. He 
was deeply interested in the schemes of Harvard 
and Yale, but he thought they were not so desirable 
for naval architects as those of Cornell and the 
Massachusetts Institute of Technology. He had 
come to the conclusion that the Massachusetts 
scheme was the best, but there was the objection 
that the college was not residential; that the 
students should live together was a desirable 
thing. He thought Mr. Yarrow in his remarks 
had neglected. what had been done by his (the 
speaker’s) firm. In their yard, the drawing-oftice 
was recruited from the sons of the workmen ; 
they were selected by an examination conducted 
by Professor Lambert. In order, however, not 
to confine the selection, the positions were open 
to boys both in and out of the yard. If they 
were successful in entering the drawing-office, they 
were allowed one year off their apprenticeship. 
The firm also took advantage of bursaries, which 
were instituted by their town, and those who 
obtained them were allowed to work six months in 
the college and six months in the yard, the time at 
college counting as apprenticeship. There were 
also evening classes in their town, and some other 
bursaries. He thought he might assist Mr. Yarrow 
by giving him some accurate results they had 
derived from their experience. He did not believe 
in a system of study which occupied a young man 
until late in the evening, when they had to be at 
work at six o’clock in the morning ; they wanted a 
certain amount of rest, and it was not good to turn 
out, breakfasting off a hard biscuit as they ran to 
the works. The six-months-and-six-months scheme 
was good, for there were objections to taking the 
college course either before or after the apprentice- 
ship, 

Mr. Hans Renold, of Manchester, said that the 
paper was on a very important subject. He had 
been in the United States and seen the working of 
the colleges there, and had sent his own son for the 
second year to Cornell. At Manchester they had a 
good deal of experience of technical schools. He 
had served on the committee connected with the 
public technical schools there, which Mr. Hayward, 
who was a banker, and who had _ himself a classical 
education, feared were going too fast. They had 
run into debt to the extent of 20,0001., and manu- 
facturers did not come forward to support the 
scheme in the way that it had been hoped. That 
was much to be regretted. He felt that the encou- 
ragement to training ought to come from the 
employers, and the whole question was one more 
for them than for educationists. It was becoming 
more and more a social problem than a technical 
question. He would ask, however, what the 
masters were doing. They were demanding a pre- 





mium and giving nothing in exchange for it. In 





America it was different. He himself spoke as an 
Englishman settled in this country over thirty 
years, though he had been born in Switzerland. 
He had served his time in America with Mr. Sweet, 
of the straight-line engine, a very liberal man. 
All visitors were welcome to his works, and that, 
indeed, applied nearly all over the United States, 
where employers were most liberal in showing their 
establishments. He could not understand the feel- 
ings of masters who tried to make money out of their 
apprentices. Some people said that technical edu- 
cation was nonsense ; and so it might be as long as 
masters acted in the way they did. The example 
of Nasmyth, Stephenson, and Whitworth was 
brought forward as of men who had made their mark 
without technical education. That might be the 
case, but conditions were very different now to 
what they were sixty years ago ; and in engineering 
it was necessary for those who would hold their own 
to have a higher class of emyloyé. If there were a 
market for technically trained assistants, they would 
be forthcoming ; but at present the demand did not 
exist, and those who had had a higher education 
failed to get for their work a salary on which they 
could live. In spite of what he had said, and in 
spite of the advance made in America, he by no 
means despaired of English engineering ; it had 
made its mark, and it would continue to do so yet. 
He himself had gone so far that he had con- 
verted his business into a limited company in 
order to give shares to a number of persons in his 
employment. After all, it was surprising how 
little the head of an establishment could do unaided. 
He must, of course, be the head, but to encourage 
those under him he must give them a personal in- 
terest in the success of their efforts, and be sur- 
rounded by an enthusiastic body of fellow-workers. 

Dr. Garnett referred to the desirability of com- 
bining book-learning and practical work. He 
agreed with every word that Mr. Yarrow had said, 
and considered the most hopeful solution of the 
problem was that which he had advocated, more 
especially in regard to alternating work in the 
engineering factory with college training, alsc 
referred to by Mr. Denny. A system such as this 
had been adopted for some time at Bristol, and 
many years ago Sir Joseph Whitworth had given 
substantial encouragement towards the spread of 
technical education at a time when it was less 
thought of than at present. The College of Science 
at Newcastle had started a three-days-and-three- 
days’ system for mining students, but legislation 
did not favour this arrangement. In London there 
were many technical colleges and establishments 
for trade instruction, such as the Polytechnic 
and the institutions supported by the London 
County Council. At Poplar there would be a 
special school for naval architecture and marine 
engineering, for which 30,0001. would be sub- 
scribed. 

The President then called upon Mr. Yarrow, 
asking him if he would read his scheme in response 
to the invitation of Sir Nathaniel Barnaby. 

Mr. Yarrow stated that the regulations that had 
been devised for the purpose were founded on 
sound business principles, and because he thought 
they would pay. One detail he would like to men- 
tion was that in his opinion a member of the staff of 
any firm should have as his especial duty the care 
of the apprentices. Examination was a test, but 
not a sufficient test to find out who were the most 
efficient. The true touchstone was the work done 
in the regular procedure of the works, and this 
needed some special person of experience who 
could keep a watchful eye to find out who were 
the most efficient. Another matter to which he 
would like to make reference was that the 
mechanics’ sons must not be shut out from their 
chance of advancement, supposing they proved 
themselves efficient. It would be seen that the 
scheme which he was about to read made pro- 
vision against this. Mr. Yarrow then proceeded 
to read the scheme which we append. 


Pop.ar, March 26, 1903. 


REGULATIONS FOR THE ADMISSION OF PUPILS TO THE 
Works or Messrs. YARROW AND Co., LiMiTED. 


Scheme A. 

Candidates who have obtained first-class certificates 
after a complete course of instruction, extending over at 
least three years, at an approved technical engineering 
college, or who have a first-class honours degree, or its 
equivalent, in an approved engineering course at a univer- 
sity, may be admitted. 

They will receive pay at the rate of 20s. “weekly on 
entry, with an annual increase of 5s: per week. __ 

Candidates who have received a similar training, but 
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have obtained lower class certificates, may submit their 
names to the firm for admittance if they can be strongly 
recommended by the professors; but, in any case, those 
who have obtained the highest honours will have the 
preference. y : 

The time to be served will be three years, the third year 
being spent in the drawing-office if the workshop record 
has been satisfactory. 

Scheme B. 

Candidates who have not obtained university or tech- 
nical college certificates must be between the «ges of 16 
and 19. They must be examined before entry by a com- 
petent examiner, chosen by the firm, in the following 
subjects :— ; 2 

Arithmetic and mensuration. 

Algebra to quadratic equations. 

Geometry, up to the standard of the first four 
and the sixth book of Euclid. 

’ Theory and use of logarithms. 

Trigonometry to the solution of triangles. 

Elementary theoretical mechanics, heat and elec- 
tricity. 

Freehand and mechanical drawing. 

The matriculation examination of an approved univer- 
sity or the ‘‘school-leaving certificate” of the University 
of London, will be accepted in so far as the subjects above 
have been covered. 

Any candidate who hasa more advanced _ knowledge of 
mathematics or science above the standard indicated by 
the foregoing list will be at liberty to submit a statement 
of the additional subjects in which he might desire to be 
examined. 

The rate of pay will be 10s. a week on entry, with an 
annual increase of 5s. a week. 

Recognising that a scientific education is an essential 
factor in a young engineer’s training, every facility will 
be given to pupils entering under Scheme B for attend- 
ing evening classes, and it is required that at least two 
evenings a week shall be devoted to study. 

The time to be served will be four years: the fourth 
year, if the workshop record has been satisfactory, being 
spent in the drawing-office. 


Scheme C. 


It being the firm’s strong conviction that the best 
course of training for engineer pupils consists in spendin 
the winter months at a university or technical college an 
the summer months on practical work in the shops, they 
are in consequence desirous of giving every facility for 
carrying this system into effect in the case of pupils enter- 
ing under the conditions of Scheme B, if a complete and 
satisfactory continuous course, occupying six to seven 
months during the winter in each year, can be arranged 
at an approved technical engineering college. 

Under this scheme work in the shops may be combined 
with a university or technical college course. 

The rate of pay while in the shops will commence at 
10s. per week, rising gradually to 30s. per week. 

This scheme am A be extended to pupils who are doing 
post-graduate work, having entered the workshop under 
Scheme A. 

General. 

No premium is required under any of the above 
schemes. . 

Candidates under Schemes A, B, and C must give 
sar that their school and college career has been satis- 

actory as regards diligence, punctuality and general 
conduct, and they should give an account of any prizes 
or other distinctions they may have obtained. 
, Pupils will be required to serve three months on pro- 
pation. 

All pupils will be required to start work at 6 a.m., and 
to conform to the regulations of the establishment ; they 
may be dismissed at any time if their conduct is not 
deemed satisfactory. 

It is desirable that pupils should reside within a two- 
mile radius of the works. 

All pupils must enter into an undertaking jointly with 
their parents or ‘guardians to remain the full term 
specified, in the event of the firm desiring to retain them, 
and their admission depends upon th- re being vacancies. 

The firm reserve to themselves the right to ask any 
oupil to retire from the works should he not be considered 

y them suitable for the profession of an engineer, or 
should he be irregular in his attendance, or have indif- 
ferent health. 

It being very desirable that pupils should visit manu- 
factories, works in progress, &c., every facility will be 
given to take an afternoon off, not, however, more fre- 
quently than once a month, with that object in view. 

he firm reserve to themselves the power to modify 
these schemes in exceptional cases, at their discretion, 
but no personal influence will in any case be allowed to 
afect their decision. 
Summary. 

Assuming a lad’s school training terminates prior to his 
arriving at the age of eighteen, 

Under scheme A he can get his college qualifica- 
tion at twenty-one and finish his workshop ex- 
perience at twenty-four ; 

Under scheme B he can complete his workshop time 
at twenty-two; : 

Under scheme C he can finish his technical and 
workshop experience at twenty-three. 


Sir William White said he had always taken a 
great personal interest in the matter which formed 
the subject of Professor Dalby’s paper, and had 
maintained the view that the rotation of practical 
and scientific work is the best solution to the 
problem, 


The Admiralty had had forty years’ 


experience of this system. It had been most suc- 
cessful, and the general extension of the plan which 
Mr. Yarrow proposed was not an experiment, as 
some might think, but was supported by forty years 
of absolute proof of its desirability. All the students 
who passed through the school of naval architec- 
ture entered with a minimum of preparation for 
special duties. After they entered they found em- 
ployment in the dockyard and in the college. He 
considered the attitude of the employers was the 
determining factor in this problem, and he was sure 
théy would not be slow in appreciating what was 
really intended for their interest. He fully sympa- 
thised with what Mr. Yarrow had said in regard to 
nothing being done to shut out those who had been 
born in the working classes; but, on the other 
hand, it was very necessary not to exclude those 
who had been brought up in higher positions. The 
merit of Mr. Yarrow’s scheme was that it seemed 
to provide for both. He felt very strongly that 
there was more need in this country for , = Aco 
lent support from wealthy persons of establish- 
ments for technical instruction, so many examples 
of which existed in the United States. He found, 
by American returns, that, out of a sum of 5} 
millions spent, only 1$ millions were from the 
public funds. That naturally eased the burden of 
education to those who had to find the students’ 
fees. Also in Germany and in Switzerland technical 
education was cheaper, and it had been found to 
be more economical for students in naval architec- 
ture to go to Germany, rather than stop in this 
country, to get their special training in this branch 
of applied science. At Charlottenburg there were 
four hundred naval architect and marine engineer- 
ing students. Institutions would be able to enter 
students more freely, and train them at less cost, if 
they drew their funds from a-wider source. He 
was sure everyone would agree with him that the 
gratitude of engineers and of the whole country was 
due to Professor Dalby for the time he had spent 
and the sacrifices he had made by his visit to 
America, and also to Mr. Yarrow for the very sub- 
stantial support he had given to Professor Dalby in 
carrying out the work. To Mr. Denny also thanks 
were due for the way in which he had spoken, and 
the encouragement his firm had given to young 
men desirous of advancing in their career. 
Professor Barr, of Glasgow, said that the question 
raised by the reading of the paper was one of wide 
national importance. It was also of importance to 
individual establishments, but that was a narrower 
aspect of the subject. He would first say that 
there was much misconception as to the use of the 
word ‘‘ technical ” as applied to engineering educa- 
tion. The function of the college was to give scien- 
tific training, whilst technical instruction was to be 
obtained in the workshop. It was on account of 
this that in Scotland the colleges did not give a 
degree in engineering, but a degree in science. The 
question before the meeting was one for the masters, 
or employers, not for professors. The old idea 
was for a boy to begin his career at 14 or 15, and 
go through the mill; now something more was 
needed. Going back 150 years, he found that in 
the iron and: steel industry not. one great im- 
provement had.been initiated by a man trained in 
this way of learning his business in the works. 
From the days of Huntsman to Bessemer, all the 
great advances in the manufacture of iron and steel 
were due to those who had made a study of the 
question, and had considered the principles of 
science on which all true metallurgical practice 
must be founded. It was much the same with 
engineering. What had been said as to the cost 
of the higher training was to be remembered. 
Robert Stephenson was sent to study at Edinburgh 
by his father because the expense there was less. In 
America a comparatively small part of. the cost of 
education was contributed by fees of students, and 
the same thing might be said of this country. In 
Glasgow the fees were less than in London; but 
for Scottish students there were no fees, owing to 
the generosity of Mr. Carnegie. In regard to the 
alternating six months at college and six months 
in the workshops, known as the ‘‘sandwich” system, 
that had been followed in Glasgow for 63 years ; 
there they had a six months’ session, and nearly 
every man in the college was treated under this 
system. He was glad Mr. Yarrow was about to 
follow up this plan, for his position made any 
example that he set likely to bear fruit. 
Mr. James Rowan had read the details of Mr. 
Yarrow’s scheme. It was well to give every ap- 








prentice an opportunity to attend a university for 





three or four years if he passed a certain standard 
of examination, and the time at the university 
should count for apprenticeship, whilst the addi- 
tional value of his services that followed from the 
higher education —_ to insure a substantial in- 
crease of wages. he pay earned should enable 
parents to give their sons a university education with 
some assistance. In his firm there was a committee, 
containing members from amongst those employed, 
who had been considering the scheme most de- 
sirable for apprentices, and they had come to the 
conclusion that the best plan would be for the pupil 
to spend the summer months in the works and the 
winter months in the college. 

Professor Lambert said that he was very much 
struck by the contrast between the English and 
American systems in regard to the training 
of pupils or apprentices, and their employment. 
In America it seemed that when an employer 
needed an addition to his staff he would write to 
the authorities at the university for a college 
man, and having engaged him, he_ supplied 
him with a living wage in return for the work 
he did. He was glad to see that the masters 
in this country appeared to be waking up to their 
responsibilities, and it would also be noticed 
that the Admiralty were waking up too, for they 
had appointed the best man that could be obtained 
to be Director-General of Naval Education. It 
would seem that the supremacy of the enginecring 
industry rested on technical education ; indeed, it 
almost appeared as if the civilised world would 
some day be peopled by engineers. One thing that 
was needed, however, was a proper supply of 
teachers. It was harder to make a teacher than 
to make an engineer. He was a rara avis, especially 
gifted ; so that, when found, he should be made the 
most of, As it was, almost anyone seemed to be 
appointed, whether they had or had not ability for 
the work. If the teacher were not fitted for his 
position, naturally the pupil would not get a sound 
technical teaching. There ought to be a technical 
college for teachers, so that they would not have 
to pick up the essential part of their profession 
haphazard. He was much impressed by what a 
very practical and successful engineer had said 
to him a little time ago; he had stated that 
he did not mind what a tool cost if it could be 
worked at a profit, and that was a principle 
that might be applied to the teachers. Pro- 
fessor Lambert did not speak for himself or his own 
special status ; it was the junior branches that must 
be better paid. If they were good men, under the 
present rates of remuneration they could go else- 
where and get much more money, and therefore 
the proper tools capable of doing the work of in- 
struction were lost. He considered that Mr. 
Yarrow’s scheme, in which neither the technical 
college nor the workshop course were taken entirely 
first, was the right one. If the student went to a 
technical college first and finished his course, he 
was apt to acquire a contempt for practical work. 
On the other hand, If he went from school into the 
workshop, when he entered on his college career he 
had lost the habit of study, and forgotten a great 
deal of his school education. Neither was the 

lan that was often advocated of all the technical 
instruction being given at evening classes a good 
one. If a young man had to rise at a quarter past 
5 to get to work at 6 o’clock, it was very difficult 
for him to keep awake in the evening over his books. 
Mr. Yarrow’s scheme of six months and six months, 
however, met the case. 
Mr. Stromeyer said that in America there were 
many advantages for the engineer. In the first 
place the men were reconciled to the use of auto- 
matic machinery, whilst here engineers had to learn 
the whole of the trade. In America this was not 
necessary. In American workshops the manage- 
ment had more control, or was more in touch with 
practice. In this country if a tool were not working 
properly, or the work were not turning out well, the 
men would go to the foreman—it would be useless 
going to the management. In America it was 
different, those in higher itions being more 
in touch with the actual oi ay That, he thought, 
was one of the reasons why it was easier for 
students to get drafted from the college direct into 
the works. In regard to the teaching staff, every 
endeavour should be made to increase the salary 
of those engaged, so as to secure men acquainted 
with both the scientific and the practical side 
of the subjects upon which they had to give 
instruction. Under the present conditions, if a 





lecturer or demonstrator were worth anything at 
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all, he could get ten times larger salary than he 
could command in a college. He would recommend 
this matter to the manufacturers who had made 
piles of money, and who owed something to the 
means by which they had obtained their wealth. 


He himself had studied in Germany, and the fees | 
‘the coming officers. The paper referred to pupils 


he paid for lectures amounted to about 61. a year. 
During the three years he was at Aix-la-Chapelle he 
spent about 1201. He had a.strong aversion to the 
system of scholarship ; that was hardly known in 
Germany. Scholarships simply meant cramming ; 
the boy who had the most retentive memory was 
most successful, whilst the boy who thought stood 
no chance. For the church and the law examina- 
tions which tested memory alone might answer 
very well; lawyers especially required memory ; 
those who were most successful would often read 


a brief—-if they read it at all— “we before 


going into court, and would retain all the facts | 
| 

| paper. 
was needed from overwhelming an opponent by | tude of the employers towards the p 


fora time. For an engineer, something different 
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early age, so as to acquire the know- 
ledge of their character necessary 
for their management. In Ger- 
many boys studied till twenty or 
twenty-five years of age, and then 
they went from college to the 
works, so that they came in contact 
with the workmen at a later age. 
In that country, however, the posi- 
tion was modified by the fact that 
there was compulsory military ser- 
vice, which thus brought the stu- 
dents into more intimate relations 
with the workmen. In regard to 
the desirability of going to the 
shops or to the college first, if 
pupils fresh from school went at 
once into the workshop, and knew 
no more than the workmen, they 
were apt to set up the men as 
their heroes, and form themselves 
on the model of the mechanic. 
They prided themselves sometimes 
on being rough diamonds, often 
the roughness being the single un- 
doubted element. If, however, 
they had had a scientific training, 
they might put a truer value on the 
qualifications of the engineer. 
Professor Weighton, of New- 
castle, considered that the subject 





| before the meeting could not be exceeded in 


the important influence it would have on the en- 
gineering industry of the country. It was desir- 
able that there should be no confusion between 
the terms ‘‘ apprentice” and ‘pupil ;” one meant 
the recruits for the rank-and-file ; the others were 


only, and it was to that branch of the subject that 
he would confine his .attention. He thought it 
would be granted by all hands that this country 
was vastly behind America and Germany in this 
matter. As to the artisan class, he considered they 
were second to none in the world (so long as they 
worked), and sufficient provision should be made 
for their education by suitable classes. The 
question would be asked by those outside the 
business why this country was lagging so sadly 
behind in the pupil class. The answer to this 
was given in the second part of Professor Dalby’s 
The reason was almost entirely the atti- 
upils. No 


a mass of precedents. English education was the | doubt it was the natural result of what had gone 


most classical in Europe, and for years almost 
the only things seriously studied were Latin 
and Greek. The head masters of almost all the 


public schools were classical scholars, and though | 


| before, but we had now reached the stage when 
‘indifference could not be tolerated, and we must 


either put our house in order or suffer. In 
America employers looked on a college course as 


classical teaching required a long memory, it| essential, and they gave privileges to young men 


tended to destroy the reasoning or thinking powers. | who had followed it. 


In this country the very re- 


A matter that was essential for the preparation of | verse was the rule, though he was glad to see the 
an engineer who was to take a leading part was | spirit was changing in some cases. Still, one swallow 
that he should have experience with men at an| did not make a summer, and the great majority of 
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| employers look on a young man from college as no 


better than a lad fresh from the Board School. It 
was not to be supposed .that: young men would 
undergo the severe mental discipline of a university 
course for nothing. That was at the bottom of 
the whole matter. The practical problem was 
how to change this condition, and in the instruc- 
tive regulations presented by Mr. Yarrow would be 
found a very good solution to the question. If 
employers said it would not pay to let their pupils 
absent themselves for six months to go to college, 
he would reply, ‘‘ Try it.” Mr. Yarrow said that 
he had framed these regulations from no feeling 
of philanthropy towards the young men. It 
was a question of material advantage, and the 
speaker would add that it would be the best in- 
vestment employers could make, even if it entailed 
a slight present sacrifice. In return they would 
get a greater number of assistants well qualified to 
carry on the work of the establishment. The regu- 
lations Mr. Yarrow had framed had been brought 
before the employers of the North-East Coast, and 
he was glad to say that about half-a-dozen had ex- 
pressed themselves wishful to adopt them. The 
scheme C, known as the ‘‘ sandwich” plan, was the 
best. If the young man took the whole of his 
college course first, he had to spend some time in 
the works to find out he did not know everything. 
On the other hand, the works first and college 
afterwards was undesirable ; but the alternating 
system got over these difficulties. 

Mr. Morse, President of the New York Shipping 
Company, said that his own experience led him to 
conclude that a man should come out of college 
without any practical knowledge at all. The func- 
tion of the university should be to train his intelli- 
gence, and to teach him to know how to find out 
things. If he were given academical instruction in 
workshop methods, he came into the works with what 
was known in America as a ‘‘ swelled head”—that 
was, he would think he knew everything. The col- 
lege student should start in the shops as low down 
as anyone, but he would learn far more quickly, and 
go beyond the less highly educated man in a very 
short time. Nodoubt many men of distinction had 
not been to college ; but though they had gone far, 
he felt sure they would have gone further if they had 
had a higher scientific training. _ On the other hand, 
many who had been through a college course failed ; 
that was no argument against higher education, for 
no scheme of teaching could makeeveryone a success ; 
the best instruction could‘only give those who had 
the ability an opportunity to develop their powers. 
His own company—the New York Shipping Com- 

ny—which at the present time rea 7 4000mer, 
bed been in existence but a short time. It was bit 
3} years since they purchased the land on which their 
works stood ; and so they had to build up their 
organisation at once. They could do little more 
than guess at who were the best men to fill the 
various positions ; sometimes they guessed wrongly, 
and then the men hadto go. What they ultimately 
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ST. MAURICE ELECTRIC GENERATING STATION, VALAIS CANTON, SWITZERLAND. 


(For Description, see Page 481.) 
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did for the shop work was to pick out twenty of 
the best draughtsmen from the drawing-office and 
| put them in charge in the yard, with some man of 
| wider shop experience... This was, perhaps, rather 
| an expensive method of proceeding, as the draughts- 
men received about twice the pay of the men who 
| would have done the work. They had, ‘however, 
every reason to feel satisfied with the arrangement, 
and they believed that this class of men gave better 
‘results than if their positions had been filled by 
ordinary workmen. 

Professor Capper said that this was a question 
for the professor and for the practical man. He 
| would wish to speak more from the view of the 
latter, drawing upon his experience in practical 
'work. There were three ways of training for engi- 
' neering work : First, there was the boy who came 
in at fourteen or fifteen, who was sent into the 
'shops for five years, and expected to pick up: his 
information as he went along. That brought him 
| out about twenty years old with a training that was 
excellent in its way ; he had learnt his work much 
asa child acquires its native language. He never had 
| to think or réason about what he had to do, and he 
| made a good workman, and possibly a good foreman. 
| Occasionally, under these circumstances, an ex- 
| ceptional man might rise to a high position in the 
past, but the past was not the present. Now we 
have foreign nations competing with us, and we 
should gather up all the genius that could be secured, 
and train it adequately to take leading positions, 
'In regard to the engineering student or pupil, 
| those who advocated the shop experience first and 
| the college afterwards were apt to forget how diffi- 
| cult it was to get a young man away from the works 
|after he had made a position there. If he were 

able and came under the notice of those by whom 
| he was employed, he would be offered inducements 
| to stay in the works which it was difficult to resist, 
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On the other hand, if he went to college first, he 
was apt to think himself proficient at the end of 
his course, whilst really he had not commenced to 
become an engineer. Therefore, as he had said 
before, it was desirable to combine the two systems 
and let one correct the other. Thus the pupil 
would not lose touch with his school knowledge, 
neither would the student get what had been pic- 
turesquely described as a “‘swelled head.” Turning 
to another aspect of the question, Professor Capper 
said that the supply of technical instructors was 
a subject that needed immediate attention. The 
training of teachers of this class he could only 
describe as horrible. It was thought that they 
should remain in touch with the developments 
of engineering, and keep themselves efficient in 
other ways, but the pay was quite inadequate, 
and time was not given for research. Like Pro- 
fessor Lambert, he was not speaking for himself ; 
he was referring to the lecturers and demon- 
strators, and other teachers not occupying the 
highest positions. With too low pay and no time 
for research, the tendency was for them to become 
mere drudges, and it was immensely to their credit 
that they should maintain an interest in their work 
under the circumstances. If the plan proposed by 
Mr. Yarrow were adopted, and six months were 
spent by the pupils in the works, during that time 
teachers would be enabled to carry on their research 
work. The employers would also benefit, because 
they could suggest to their pupils that when they 
went back to the college they could follow up any 
question requiring scientific investigation that 
might arise in connection with the operations of 
the factory, or, for higher branches of research, 
students could carry on the work asa post-graduate 
course. In regard to what had been said about 
scholarships, he could only state that his best men 
were scholarship men; but their difficulty was for 
them to obtain an entrance to an engineering career, 
because they were unable to pay the premium that 
was so often asked by employers. 

Professor Dalby said that the discussion was of 
so extended a nature and raised so many points 
that it would be impossible to reply to it without 
occupying an amount of time that was not at the 
disposal of the meeting. As a matter of fact, how- 
ever, little in the nature of a reply was needed. 
Those who had spoken had nearly all expressed 
agreement with the facts stated in the paper. His 


contribution was, indeed, a statement of fact, and he 


felt gratified in the extreme at the extended nature 
of the discussion which had followed its reading. 
(To be continued.) 








ELECTRIC CAPSTAN. 

THE illustration on page 470 represents an electric 
capstan which Messrs. Ernest Scott and Mountain, 
Limited, Close Works, Newcastle -on-Tyne, have 
recently built for the Morts Dock and Engineering 
Company, of Balmain, Sydney. This capstan has 
been made for drawing ships into the dock, and on 
reference to the illustration it will be noted that the 
capstan is arranged for working either by hand or by 
power; to enable this to be done the coupling-bolt in 
the top plate is either inserted or removed as required. 

The capstan is driven by one of Messrs. Scott and 
Mountain’s Tyne electric motors, of 30 effective horse- 
power for constant running, but the motor will readily 
work up to 50 horse-power in case of necessity. The 
motor drives through a flexible coupling on to the 
worm-shaft in the capstan case, this shaft running in 
thrust and parallel bearings with continuous lubrica- 
tion. The worm, which is secured to the worm-shaft, 
is of steel, double-threeded, and runs in an oil bath, and 
drives on to the worm-wheel, which is made with a phos- 
phor-bronze rim, with machine-cut teeth, secured to a 
cast-iron centre. The worm-wheel is attached to a verti- 
cal shaft and fitted with a Weston clutch, consisting of 
steel plates in a box, half of the plates being driven b 
the spindle and the other half by the worm-wheel. 
These are cramped together by a locking-nut, and an 
degree of tension can be arranged, so that the clute 
will slip in the event of the capstan being overloaded. 
The ordinary speed of the rope is 30 ft. per minute, 
but this speed will rise, oving to the motor being 
series wound, when dealing with light loads. 

Messrs. Ernest Scott and Mountain have also sup- 
plied capstans for dealing with ordinary railway 
trucks on sidings to the Co-operative Wholesale 
Society, Newcastle-on-Tyne ; Messrs. Lever Brothers, 
Port Sunlight ; Messrs. Robey and Co., Lincoln ; and 
others ; these capstans, however, being of somewhat 
smaller dimensions than that shown above. 








Locomotives IN BreLtagtum.—The administration of the 


THE ARGENTINE CRUISER ‘‘ MORENO.” 


Tue armoured cruiser Moreno that has just been 
launched from the building yard of Messrs. Ansaldo, at 
Sestri Ponente, near Genoa, for the Argentine Navy, 
is a sister-ship to the Rivadavia, launched from the same 
yard last October, and which so far holds the record 
for quick work, having been laid down only on March 
10, 1902, and launched within seven months, whilst 
at the same time the second vessel had also to be pushed 
forward. 

These two vessels belong to the far-famed Garibaldi 
class, of which type four ships have already been com- 
pleted from the same yard, namely :— 


Garibaldi, Argentine Navy, with cylindrical boilers. 

Cristobal Colon, Spanish Navy, with Niclausse boilers. 

Pueyrredon, Argentine Navy, with Belleville boilers. 

= Garibaldi, Italian Navy, with Niclausse 
ilers. 


But many improvements have been made on the 
original type, especially in the armament and its fit- 
tings, in the means of supplying ammunition to the 
different pieces, in the electric arrangements and pro- 
duction, &c. The principal dimensions of the vessel 
are as follow :— 


. 108.86 m. (357 ft. 2 in.) 
104.86 ,, (344, 0 
70. (61.,, 4 

, os 
Displacement in metric tons... 7700 ,, (7583 tons) 


The armour-plates are hard-faced by the latest 
process and furnished by the Terni steel works. There 
is a central armoured redoubt which extends for about 
half the length of the ship, the belt being 150 millimetres 
(5.9 in.) thick at the sides, and the athwartship plates 
120 millimetres (4.7 in.) thick. Outside the redoubt 
there is a belt extending 14 metres above and below 
the water-line, of a thickness commencing with 150 
millimetres (5.9 in.) and diminishing to 80 millimetres 
(3.1 in.) at theextreme ends. The armoured deck over 
the redoubt is formed of two plates with a total thick- 
ness of 40 millimetres (1.6 in.), and beyond this is of 
20 millimetres thickness to the extreme ends. 

The armament is as follows :— 

Four quick-firmg 8-in. guns in the two bar- 
bettes fore and aft. 

Ten quick-firing 6-in. guns in the main battery. 

Four quick-firing 6-in. guns on the upper deck. 

Four quick-firing 3-in. guns at the ends of the 
main battery, 

Six quick-firing 3-in. guns on the upper deck. 

Two Maxims in the fighting tops. 

Two 3-in. guns for land use. 

And there are also four torpedo tubes for above- 
; water discharge in armoured casemates. There are 
two main magazines situate directly under the fore 
and aft barbettes, and four for the secondary arma- 
ment, two being in the centre of the vessel, one for- 
ward, and one aft. 

The electric plant is considerably more powerful 
than has hitherto been fitted in vessels of this class, 
and is divided into two portions, three large dynamos 
being placed forward under the armoured deck, and 
two others for general use on the upper deck amid- 
ships. The electric current furnished by these is used 
for general lighting and search-light purposes, for the 
training gear of the guns, for the night sights, for 
firing the guns, for the ammunition hoists, for furnish- 
ing power to the workshop tools, the ventilating fans, 
the ash-hoists, the air-compressors, and for speed and 
direction indicators from the engine-rooms. 

The propelling machinery is of 14,000 indicated 
horse-power, and has been constructed at Messrs. 
Ansaldo’s works at Sampierdarena. It should give 
the vessel a speed of over 20 knots. 

The coal capacity is about 1100 tons, and the radius 
of action at 10 knots speed is about 9000 miles. 

The launch, of which we give an illustration on page 
471, was an entire success. The Duke of Abruzzi was 
present, and the vessel was named by Madame Galindey, 
wife of Captain Galindey, a member of the Argentine 
Commission. There were also present Commodore 
Garcia, the president of the Commission ; Marchese 
Garroni, the Prefect of Genoa ; General Cerutti, com- 
manding the district ; Captain E. Zezi, R.M.I., com- 
mander of the spiel Le 


Length, extreme os "= 
», _ between perpendiculars 

Width over armour 

Mean draught 


” 


new cruiser as she entered the water ; Commendatore 
Carlo Marcello Bombrini and Senator Giovanni Bom- 
brini, owners of the Ansaldo establishments. 

After the launch the Moreno was towed to Genoa, 
and moored alongside her sister-ship the Rivadavia and 


recently reconstructed and rearmed by Messrs. An- 
saldo, and is now waiting orders to leave for Con- 
stantinople. 

The completion of the vessel is to be pushed for- 
ward with all speed, and if these two ships are incor- 
porated in the Argentine Navy, they, with their sister 





the Turkish battleship Messoudjet, which has been | 


nto, which had been | 
sent by the Italian Minister of Marine to salute the | described in Fig. 2, it will eventually result, whether 
| first roughed out or not. 





Pueyrredon, and the present two vessels in construc. 
tion, the Rivadavia and Moreno, all of the same class 
and approximately the same speed and armament. 








ORNAMENTAL TURNING. 

In producing works in a lathe, with patterns on 
curved surfaces, when many similar pieces are required, 
it is necessary to employ a copying lathe or an appa- 
ratus that will cause the tool to constantly travel 
over the same path, which is usually accomplished by 
using a template. This latter kind of apparatus, when 
adapted to the slide-rest, is known as the curvilinear 
apparatus. The specimens of turning shown on page 
474 are produced on an ordinary lathe for ornamental 
turning by Mr. H. C. Robinson, an amateur turner, 
without a guide or template, and nevertheless can be 
reproduced in any desired quantity. These curves 
are purely mechanical, the tool has to be set in a 
position to cut the stem at one end of the traverse 
of the tool, and the greatest diameter at the 
other, and the curves are produced automatically. 
The relative movements of the tool and the work 
are described hereafter. 

The apparatus required for the objects shown in 
Fig. 1, page 474, is as follows:—A lathe, a screw- 
cutting or spiral apparatus, and a chuck to hold 
the work at right angles to the lathe centres. The 
spiral apparatus is an cage geome for connecting 
the lathe mandrel with the slide-rest mainscrew by a 
train of wheels, and the traverse is usually given from 
a handle placed on the end of the screw, and by this 
means coarsér screws or spirals can be produced with 
a much greater pitch or rise than can be obtained 
in a screw-cutting lathe of ordinary construction, 
where the motion is given from the lathe mandrel. 
The chuck is known amongst ornamental tur- 
ners as the spherical or dome chuck. It has 
a wheel with a copy of the mandrel nose at 
right angles to the lathe mandrel. This wheel is 
held in a carriage or arm that can be brought nearer 
to, or sent further from, the line of centres of the 
lathe by means of a screw with a_micrometer for fine 
adjustments. The wheel is cut on its edge with a 
worm, and a tangent screw is used to rotate it the 
necessary amount between each cut. This chuck 
never makes a complete revolution, and it is clear 
that the resulting form of the work will be a portion 
of a sphere, provided the tool receives no horizontal 
motion, regulated as to its curvature by the height of 
the work above the centre of the lathe mandrel, and 
the distance of the point of the tool from the centre. 
The addition of the spiral apparatus causes the 
tool to travel along the mainslide in a definite rela- 
tion to the revolution of the mandrel and spherical 
chuck, and so produces not only the spiral ornament 
on the work, with the curious twist or return on the 
stem, but also the particular form of the work itself. 
The twist is developed by the gradual change from 
the horizontal to the vertical position that the work 
assumes in its progress. 

The method of setting out the work is shown in 
Figs. 2to 5. Let A B represent the line of centres of 
the lathe, D the greatest diameter of the work, and 
p q the axis of the work. With C as a centre and dia- 
meter D, draw a circle and aline m n, a tangent to the 
circle D, at right angles topg. Let E be the radius 
of the stem. Draw r s parallel to p q, at a distance E 
from the axis. Describe a circle with a radius R and 
with centre o (representing the revolving tool or 
cutter), having mn and rs as tangents. “Then the 
contour of the work will be approximately represented 
by the dotted line. The pitch of the spiral must be 
made equal to(E +R + Y) x 4. The cutting-edge 
of the tool is usually a half-circle of small radius, and 
Y is a very small amount depending upon that radius, 
and may be left out when the exact diameter of the 
stem is not of importance, 

Fig. 2 shows the axis of the work horizontal 
with the tool in position to cut the stem. As the 
tool is traversed along the slide-rest, by means of 
the spiral apparatus, the work revolves about the 
axis A B, and is vertical when the tool is cutting on 





the greatest diameter, as shown in Fig. 3. Having 
set out the work, it is usually convenient to make a 
template and rough it out by hand. This saves time, 
but is not essential, as the form being determined as 


The working is now to be described. The tool is 
first placed ina position clear of the work to the right, 
and is then gradually moved to the left, the work at 
the same time revolving upon the axis A B, comes to 
the position shown in Fig. 2, where the tool is cutting 
out the stem. Asthe tool is moved further to the left, 
the base of the work is lifted up, and gradually arrives 
in the position shown in Fig. 3, where it will be cutting 
on the greatest diameter of the work. The distance 
of the cutting tool R from the axis of the lathe A B, 
being once determined, must not be altered, and there- 


| vessels, will form a very formidable fighting unit, as | fore the required advance of the tool into cut after the 


Belgian State Railways will let contracts in June or July | there will be a squadron of six vessels, composed of the | first must not be made by the tool-slide of the rest, 
for from 180 to 200 locomotives of various types. 


| Garibaldi, General St. Martino, General Belgrano, | but by advancing the tool itself in its holder; and it 
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must be noted that as the radius R represents the final 
radius of the tool, that at the commencement of the 
cutting the radius must be considerably less than 
R, to allow of the tool being advanced to take 
two or more cuts to produce the correct form of the 
work. It should also be noted that owing to the loss 
of time or backlash, unavoidable in all trains of wheels, 
that the cuts should be made in the same direction ; 
at all events, it is imperative that the finishing cuts, 
as in all spiral work, should be. One cut having been 
completed, the work is rotated on the worm-wheel of 
the chuck through the required distance, the tool ad- 
vanced, and the next proceeded with. 

There are sixteen cuts in the examples shown, but 
as the number of flutes or facets has no relation to 
the number of turns in the spiral, any desired number 
may be used, provided it is an aliquot part of the 
number of teeth in the worm-wheel. During the pro- 
gress of the work the tool-slide of the rest must receive 
no other motion than that given to it in traversing it 
along the rest, as, if it is withdrawn, the tool will cut 
away the base of the work; and if advanced the curve 
will not be continuous. For A. B. C., Fig. 1, an ellip- 
tical chuck is a necessary addition, and is placed in a 
position to turn the larger axis horizontal. Instead of 
drawing the circle D, as shown in Fig. 2, describe an 
ellipse as in Fig. 4, as a tangent to m n, with the 
major axis as the greatest diameter of the work. The 
rest of the setting is the same. 

The lathe and apparatus with which the specimens 
were produced is one made by Messrs. Holtzapffel and 
Co., now of 13 and 14, New Bond-street, W., and Fig. 6 
is from a photograph giving a view in plan, showing 
the work at the beginning of a cut, when it stands 
horizontal. This kind of work is very varied in its 
applications, and the forms are by no means limited 
to those given above, which have been chosen rather 
with a view of indicating what is, so far as their 
author is aware, a totally new application of turning 
apparatus to the production of finished curvilinear 
forms by purely mechanical means, 








THE ST. MAURICE ELECTRIC 
GENERATING STATION. 

Ws illustrate in Figs. 1 and 2 and 3 to 6, pages 475 
and 478, a plan and sections of the electric generating 
station which has been put down at St. Maurice, in the 
Valais Canton, by the Entreprise des Forces Motrices 
du Rhone 4 Lausanne Company, for utilising the motive 
power afforded by the Rhone at that part of its course. 
The hydraulic power available at St. Maurice amounts 
to 15,000 horse-power, of which one-third only is 
utilised so far by the company in the generating 
station illustrated. The electric energy produced is 
sold to the town of Lausanne. The engine-room is 
116 ft. in length by 46ft. in width ; it is served by a 
hand-power 12-ton overhead traveller, and contains 
five turbines of 1000 horse-power each, driving con- 
tinuous-current dynamos on the Thury system, coupled 
in'series; two turbines of 120 horse-power each, 
driving alternators for lighting the town of St. Maurice 
and the generating station. These are mixed-flow pres- 
sure turbines on the Francis system, a section of which 
is shown in Fig. 7, page 478. The station contains also 
asmall turbine of the Pelton type, working a three- 
cylinder oil pressure pump connected with the regula- 
ting apparatus. The turbines have been built by the 
Escher Wyss Company, of Zurich. The following 
are some general data concerning the larger ones :— 

1000 Horse- 120 Horse- 
Power Turbine. Power Turbine. 


Head 105 ft. to1l1l ft. 105 ft. to 111 ft. 
6 in. 6 in. 
Flow _ through 
turbine persec. 110 cubic feet 13 cubic feet 
peed .., revs, perm. 750 revs. per m. 
Diameter 39.37 in. 11.74 in. 


The turbines are coupled direct to the dynamos (see 
Figs. 2 and 3). The distance from the centre of the 
turbines to the lowest water level is about 21 ft., 
which is utilised by means of a draught pipe. The 
turbine wheel, guide-blades, and regulator are in a 
cast-iron spiral water chamber, connected on one side 
with the penstock and on the other with the draught 
pipe through the discharge bend. Regulation is effected 
vy pivoted vanes ; the wheel takes the charge on the 
whole of its periphery, as is usually the case in pres- 
sure turbines, this preventing the pressure from being 
exerted on one side only. The water distribution 
apparatus is connected to the hydraulic relay of the 
regulator by means of levers, wheel segments, and 
racks. The relay, on the other hand, is worked by a 
special regulating valve by the governor. The required 
pressure for actuating the pistons is given by the oil 
under pressure, and, according to the movements of 
the governor, this pressure is exerted in front or in the 
rear of the relay piston (see Figs. 16 to 18), page 479. The 
three-cylinder pump, already referred to, supplies the 
required oil pressure. The installation is completed 
by an air-receiver, with the necessary fittings and in- 
struments, and by an oil receiver with the required 
Piping. The maximum pressure is 440 lb. per square 





inch, The regulators for the five turbines are actu- 
ated by a single electric governor on the Thury system; 
it can be operated from the switchboard. The two 
smaller turbines are fitted with the Escher Wyss Com- 
pany’s patent pendulum governor. Figs. 8 to 17, on 
page 479, show details of the regulating mechanism. 

The water is led to the generating station from a 
movable barrage built in the Rhone near Evionnaz ; 
it runs to the conduit partly in an open channel and 
partly in a tunnel, the total distance from the barrage 
to the generating station being about 1.25 mile. The 
conduit is provided with the necessary sluice-valves 
in triplicate in order to prevent all egret age in the 
service when the generating station may be enlarged. 
The conduit and penstock are 1675 ft. in length and 
8 ft. 10} in. inside diameter, built of wrought-iron 
sections, 18 ft. to 23 ft. in length each, and carried 
on concrete blocks placed about 9 ft. 10 in. apart (see 
Fig. 1). Anexpansion coupling is fitted on the pen- 
stock to prevent its deformation through variations 
in the temperature. Also a butterfly valve in close 
proximity to the turbines ; this has the same diameter 
as the conduit, and it allows the water to be cut off in 
the generating station itself. A sluice 13? in. in inside 
diameter serves for emptying the conduit. Each tur- 
bine can be cut off separately by a butterfly valve fitted 
in the inlet pipe. 

The electrical machinery has been constructed by 
the Compagnie de I’Industrie Electrique, of Geneva. 





AMERICAN LOCOMOTIVE PRACTICE. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, March 31, Mr. J. C. Hawk- 
shaw, M.A., President, in the chair, the r read was 
on ‘‘ American Locomotive Practice,” by Mr. P. J. Cowan. 

The ee was divided into three sections—namely :— 

1, The present state of the locomotive industry in the 
United States compared with that in Great Britain. 

2. Details of modern practice in design. : 

3. Descriptions of, and notes on, modern American loco- 
motives. 

In the first section it was pointed out how the building 
of locomotives in America was kept in the hands of the 
contractors. The various firms, such as the Baldwin Loco- 
motive Works, and the American Locomotive Company, 
with its many branches and works, had, by constant expan- 
sion and the reduction of work and methods into regular 
systems, so kept pace with the demands of the country for 
new engines, and so reduced their initial cost, that with 
very few exceptions the railway companies had not found 
it possible to compete with them. On the other hand, at 
home nearly all the railway companies—or, at least, 
all the larger ones—endeavoured to meet their require- 
ments at their own works, and, asa rule, only placed out 
contracts when the demand for extra power exceeded the 
capacity of these works. 

he American contract shops, though they had now a 
small over-sea trade, had no large demands from colonies, 
as had the locomotive-building firms in England. About 
50 per cent. of the work done in the large British shops 
was for ab; , mostly for British possessions ; and when 
this trade was slack there was no inducement for the 
locomotive builders to enlarge their works or increase their 
capacity. 

As the American contractors had the building work in 
their hands, they could practically build engines to suit 
themselves. While English —— supplied to the 
contractors full drawings down to the minutest detail, 
such practice was not often followed in the United States, 
where most lines left the greater part of the designing to 
the contractors. In this way they obtained a machine 
comparatively cheap in first cost, but this system seemed 
to render repairs more expensive. Although the lines 
tried to keep to one firm of builders as much as possible, 
such as, for instance, the Southern Pacific Railway, which 
obtained most of its engines from the Schnectady works, 
or the Lake Shore and Michigan Southern, whose engines 
were built at the Brook works, in a busy time, such as had 
existed of late years in the States, it had been impossible 
to adhere strictly to this custom, and orders were given 
to other works, or perhaps divided between two firms. 
The result of this was that engines which would ordinarily 
form one class were only similar in general arrangement, 
while in matters of detail they differed widely. 

The constant demand for heavier engines, capable of 
dealing with the enormous weight of trains now hauled in 
America, had of late years led to a very large increase in 
the number of classes of engines owned by one line. In 
fact, the advisability of keeping down the number of such 
classes seemed of late to have been almost ignored on some 
lines. Large orders for new engines were given, each 
heavier than the last, with a sufficient number of other 
alterations to render classification or standardisation 
difficult, if not impossible. 

The work on contract-built American locomotives did 
not approach the standard deemed necessary at home. 
The men, on piecework, kept constantly to one part of 
the work. Though asa rule full of energy, many of them 
showed up but poorly when a little more than their ordi- 
nary work was required of them. The work was hurried 
over, and though the methods and — of the ideas 
taken up were most practical, and tended to economy, 
the way in which they were carried out often detracted 
materially from the intended advantages. 

The second portion of the paper dealt with details of 
modern engines, and showed modern practice in design. 
From an early date the American locomotive had been 
built on different lines from the British. The main dif- 


the others simply arose from thisone. The usual cylinder- 
casting, known as the cylinder and half saddle, was now 
sometimes altered in design. Usually two castings were 
bolted together down the centre line of the engine ; now, 
the whole was sometimes e up of three’ castings, the 
saddle and the two cylinders. The useof balanced valves 
was universal, and that of piston valves very general. The 
Brooks, Schenectady, and Baldwin works fitted many 
of their engines with piston-valves. Pistons were of 
cast iron or cast steel, usually cast hollow or built up. 
For pistons of the larger sizes, special forms of packing, 
the greatest favourite being the Dunbar form, were 
taking the place of the well-known Ramsbottom or snap 
rings. Some compounds had outside cylinders 35 in. in 
diameter (low-pressure), a size only ren a ae by 
the larger overall gauges of the American s. Tail or 
extension rods were used largely with pistons of the 
larger sizes. rossheads were usually provided with 
ample surface, a remark which might be said to apply, 
in American practice, to nearly all working parts and 
rubbing surfaces. Valve motion was always of the 
Stephenson link type, and the valve was worked 
through a rod and rocker arm. This method tended 
to jerky motion, and a small amount of play in the rods 
or pins of the motion was aggravated and combined 
at the rockerarm. Frames had undergone many changes 
of late. The plain rectangular bar frame of almost uni- 
form section (perhaps 4 in. square) throughout had given 
place in many cases to much better-designed forms. At 
the leading end a slab splice-bar was sometimes substituted 
for the square bars. Certain forms of cylinders required 
special frames, such as the type mentioned above, in 
which the cylinder castings were separate from the saddle. 
In such a type the front portion of the frame consisted of 
a deep slab, the cylinders bolting on on the outside. 
Other details, such as the yoke (which replaced the 
motion or spectacle-plate in English practice), slide-bars, 
tyres, axles, trucks, rods, &c., were treated of in turn. 

Wheel centres were, when of large diameters, invari- 
ably of cast steel, and this material was also used for 
— wheels, though for these cast iron was still often 
used. 

Boilers of the modern American locomotives were of 
special interest. According to grate area, they might be 
classified under three heads. The first of these, the 
narrow box, was the oldest and still the most favoured 
form for engines of moderate weight and’ power. The 
second, a very wide form, designedysome years ago, was 
used for burning fineanthracite and culm. The last and 
most modern production was a box of medium width and 
moderate length, with a _ surface of, perhaps, 50 
square feet, for burning bituminous coal. This new 
form was being received with great favour, and was 
being introduced on most new designs of engines of ex- 
ceptional power. The disadvant: of a very long and 
narrow grate were well known, and this shorter and wider 
form seemed to be a distinct improvement. 

The Belpaire firebox, modified in many ways, was very 
common. Compared with English boilers, those on many 
of the modern American engines were enormous. The 
larger gauge-limits allowed of higher boiler centres, and 
consequently larger boiler diameters. ;, 

The use of cast steel in American locomotive work was 
also touched upon. Besides many small castings for parts 
which hitherto had been made of oe wrought-iron 
work, cast steel was now often employed for frames and 
other large work. Pistons, side-rods, parts of the motion, 
and la portions of the spring on were also of this 
material and gave satisfactory results. 

In the third section of the paper examples were given 
of the types of engines called into existence in recent 
years to cope with the continued demand for increased 

wer. Double heading was not approved of, and many 
ines now had engines which (except on short lengths of 
severe gradients) could deal with their heaviest trains, 

In a service some engines exceeded a weight 
of 200,000 1b. (for the engine alone without the tender), 
while the weight of — engines reached, in some 
instances, over 250,000 lb. for engine alone. 

It was impossible in the paper to discuss fully such 
questions as coal consumption and the economy of these 
large machines, but it might be stated that, comparing 
the largest engines of the present day under favourable 
conditions with the lighter engines of the past, a decided 
economy was shown. On the other hand, favourable con- 
ditions, such as continual maximum train loads, &c., 
were not always realised, when the large engines did not 
maintain their advantage. 








Prrsonat.—The Phoenix Dynamo Manufacturing Com- 
pany, of Bradford, who recently purchased the works, 

usiness, patents, &c., of the late firm of Messrs. Rosling 
and Fynn, Limited, inform us that they have now re- 
moved from their Joseph-street works to their new works, 
and request that all enquiries, correspondence, &c., may 
be addressed to them at Thornbury Works, Bradford.—In 
consequence of the death of his father, Mr. R. H. Harry 
Stanger has succeeded to his business as an inspecting, 
testing, and consulting engineer, and this he will carry 
on at the old address, way, Westminster, having 
in this part of his work the assistance of his father’s 
friend and colleague, Mr. Geo. Blake Oughterson, M. Inst. 
M.E., and M. Soc. Ing. Civ. (france), who had worked 
with him for some years previously to his death, and the 
whole of the staff will remain as hitherto. With regard 
to the chemical and analytical business hitherto carried 
an under the style of Stanger and Blount, the 1 sh egg 9 
with Mr. Blount ceased on the death of Mr. Stanger, but 
his son will carry on chemical and analytical work on the 
same lines as hitherto under the management of Mr. 8S. 
Dickson, F.C.S., who has occupied the position of chief 








ference might be said to be in the frames, for many of 


assistant in the laboratories during the last sixteen years. 
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MILITARY MOTOR LORRIES. 
CONSTRUCTED BY THE DAIMLER MOTOR COMPANY, CANNSTATT, 


WURTEMBURG. 














Fig. 1. 























WE illustrate above in Figs. 1 and 2, two self- 
propelled military lorries, worked by benzine motors, 
which have been built by the Daimler Motor Company, 
of Cannstatt, Wurtemberg. When completed a mili- 
tary detachment took delivery of the cars at the com- 
»any’s works, and the 700 kilometres (435 miles) to 

srlin were covered in ten days, notwithstanding 
heavy falls of snow. 

As will be seen from the illustrations, one type is 
driven by tooth-wheel gearing, and the other by chain 
gear. The following ave some leading particulars : 

1.530 m. (5 ft. of in.) 
2700 kg. (5950 Ib.) 
2500 ,, (5510 ,, ) 
3.160 m. (10 ft. 4% in.) 


Distance between wheels ... 
Weight in working order ... 
Useful joad carried 
Wheelbase 


Fia. 2. 


four different speeds are therefore obtainable. Back- 
ward motion is given by inserting an intermediate 
wheel. In those cars which are driven throughout by 
toothed-wheel gearing on the rear axle, the toothed 
wheels revolve in oil in a tight casing. The front 
axle is wormed and the car is steered by working a 
worm of wheel-gearing, which causes the axle to turn 
in the required direction. A foot and a hand brake 
are sree ed ; the former acts upon the gearing, and 
the latter upon the hind wheels. 

The cars in question run at a maximum speed of 
12 kilometres (7.45 miles) an hour, and can mount 
gradients up to 20 in 100. 











Height of inside flooring 
above ground level 1.000 ,, (3,, 32, ) 

The greater part of the load is carried directly over | 
the rear driving axle ; the motor is in front, over the | 
front axle. The lorries are driven by a four-cylinder | 
benzine motor of 12 to 14 horse-power. The motor- | 
cooling device contains a water tank ; the latter is 
fitted inside with coils formed of small tubes, through ! 
which a current of fresh air produced by a ventilator | 
is made to flow. Fifteen litres (264 pints) of water | 
last for one day’s journey, without filling up, and this 
would be a feature of special advantage in war time. | 
The motor and all bearings are automatically lubri- | 
cated, the lorry carries an ample provision of oil ; the | 
lubricating apparatus being in front of the driver, its 
action can eal be regulated. 
The car is driven from the motor by four pairs of | 
spur-wheels, of which one pair always remain geared ; | 


| bloomin, 


BLOOMING MILL OF THE ROCHLING 
IRON AND STEEL WORKS.* 

Tue blooming mill which we illustrate on our two-page 
plate, and also on 
the Réchlingsche Eisen-und Stahlwerke, of Vélklingen- 
on-the-Saar, by the Mirkische Maschinenbau-Anstalt, of 
Wetter-on-the-Ruhr. 

The mill deals with mild steel blooms of a maximum 
cross-section of 550 by 430 millimetres (21.7 in. by 16.9 in.), 
and a maximum weight of 4 tons, and is driven by a 
pair of tandem reversing engines. Electric travellers take 
the blooms from the soaking pits and place them on the 
tilting table, from which an hydraulic cylinder delivers 
them to the train. This train consists of sixteen partly 
solid rolls, 440 millimetres (17.3 in.) in diameter. The 
rolls were to have a diameter of 1150 milli- 
metres (45.2 in.); use is, however, made for the pre- 
sent of the old rolls, already installed, which had a dia- 





* Translated from Stahl und Eisen. 


483 and 486, is one supplied to | 
Ak 





meter of 1100 millimetres (45 in.), and a length of 2750 
millimetres (9 ft.). 

The blooms are turned and shifted with the aid of an 
hydraulic tilting apparatus, which is provided with four 
pairs of vertical ‘‘ thumbs.” These thumbs may be sepa- 
rately withdrawn from above and renewed if they become 
bent ; the mechanism is, moreover, protected against any 
falling scorie or cinders; and these two improvements 
render the whole device much less liable to wear than 
such arrangements used to be. 

The top roll of the mill is balanced by two hydraulic 
cylinders, and the top coupling spindle by counterweights. 
The pressure screws are made in one piece with their 

saring, and pressure is put on through two single-acting 

orizontal rams and toothed racks. The teeth of each rack 
are inserted, and made of nickel steel, to avoid fractures 
even when working with the very hardest materials. The 
housing frame of the rolls is remarkably compact and 
rigid, and, being strengthened by shrunk-on transverse 
bands, stands as steady and quiet as an engine frame. 

All the movements are controlled from apparatus placed 
on a staging situated above the train. The train of live 
feeding rolls has been raised above. the mill floor in order 
to facilitate supervision of the whole machinery, and the 
rolls lie with their upper level 920 millimetres (36.2 in.) 
higher than the floor. Ring lubricatora have been exten- 
sively applied in the bearings of the rolls, and have proved 
particularly adaptable to the incessant reversals. l 
parts of the ring, pins, countershafts, and wheels are 
made of ample dimensions and _ of great strength. The 
pressure on the main shafting, due to the bevel wheels, is 
taken up by a thrust bearing which runs in oil. This bear- 
ing can be shifted axially, ther with the shaft, toa 
sufficient degree to bring all the teeth out of gear ; all the 
rolls and their bevel wheels can then easily be removed. 

The train of feeder rolls is driven by a vertical two- 
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COMPOUND TANDEM REVERSING ENGINES 


FOR ROLLING MILL. 


CONSTRUCTED BY THE MARKISCHE MASCHINENBAU ANSTALT, WETTER-ON-THE-RUHR. 





Fig. 7. 
Section 6.H(Fig.1) 
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cylinder engine, provided with piston valves and link |the transport of the blooms are very practical. 
motion. 
normal boiler pressure of 6.5 atmospheres (92.5 Ib.) may | into small trucks 
go down to 4 atmospheres (57 lb.), and lower. The oe: bucket device. The la 
linder diameter is millimetres, the stroke 500 milli- | with the help of an h 
metres (13.8in. and 19.7 in. eeyacreatag be The large dimen- | likewise hydraulic, an 
sions offer the advantage that a high pg bug may be | 650-millimetre rolls. 
obtained with a moderate engine speed ; t 


thence sent on to the train o 


The blooms may, thirdly, be de- 
is further in- | livered from ‘the shears on to an inclined plane, to be 







The 


e cylinders are of ample size because. the small billets and the cropped bloom ends are distributed 
it by the aid of an electrically-driven 


sr blooms are put on a truck 


raulic ram and a lifting-table. bts ; : 
in of | S0ld condition is responsible for the vasa epee of 
; ed 


creases the durability of the machinery. Some day elec- | taken up by a kind of revolving electric traveller, which 
trical power transmission may be adopted in the mill ; this | in its turn places the blooms on a charging-truck, moving 


possibility has been anticipated in the original design, and in front of the heating furnaces for the girder mills. 
the change-over will not involve any serious disturbance. | 
Special attention should be 


which was design Ortmann, chief engineer of | millimetres (51 in.). 


The power is furnished by a pair of tandem reversing 
drawn to the novel ar- | engines, with steam cylinders 1050 and 1600 millimetres 


The crankshaft makes 120 revolu- 


rangement of the paring driving the blooming rolls, | (41.3 in. and 63 in.) in diameter, and a stroke of 1300 
yy Mr. 


the mill. The two pinions have a pitch diameter of 1200 
millimetres (47.2 ia) and are placed in a casing, which is 
made in one piece, and which, together with its cover, 


1:2.5. The engine is joined 
plant, and does its work with ease, although the steam 
forms a cl x. The long bearings, which are lined | pressure inthe boilers may vary between 92.5 lb. and 
with white metal, and the toothed gearing, receive a very | 57 lb., as was mentioned above. The four piston slides 
liberal supply of oil, and should not wear much. Figs. 1| are fitted with double ports and an Allan link gear. 
and 2 show that this set of gear has, with its box, mn | The reversing engine proper is hydraulic, and operates 
constructed as part of the large reversing engines. It is | through the intermediation of a differential piston 
evident that the arrangement economises space and | valve gear. A throttle valve of the Kiesselbach type, 
insures very favourable conditions for the transmission of | which was first patented by the J. Cockerill se in 
power. There is no need for a clutch coupling with its 1882, and which has since that time found man &PP ica- 
shafting and collars, familiar parts of old hip 2 in | tions, has been placed between the receiver and the low- 
which hard wear was unavoidable. In this new design, | pressure cylinders. The engineer is well able to look 
the very massive countershaft serves also as a shaft | after both the main cut-off valve and the throttle valve. 
for the pinion, and it is not likely to break. The outer The engines are most reliable, and half-turns can be per- 
bearing of this shafting is fitted with a ring lubricator, | formed without any difficulty. : 
which has given complete satisfaction in this, asin the| The tandem reversing engines and the bloom mills are 
other instances. The gear pinions are of cast steel ; their | served by two travelling cranes, which run at different 
teeth are straight cut and not helical; this point de- | levels, at right angles to one another. The lower one 
serves attention, as the helical teeth tend to impart an | of the two cranes has a capacity of 40 tons. It is elec- 
undesirable axial motion to the crankshaft. | trical; and, as it commands both the old and the new 
The small train of rolls which is joined to the eight trains of rolls, as well as the transmission gearing of the 
blooming rolls, and the hydraulic shearing machine, have | reversing nape, exchanges and repairs can be rapidly 
been supplied by Messrs. Breuer, Schumacher, and Co., | effected. e are indebted to Stahl und Eisen for the 





of Kalk, near Cologne. The arrangements adopted for | particulars of this mill. 


| tions per minute, and the ratio of the spur gear-wheels is 
i to a central condensing 
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Fig.8. 
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Section I_K(Fig. 1.) 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, March 25, 1903. 

THE week’s business in iron and steel has been 
limited to the purchase of small lots for early de- 
livery by small consumers. The heavier buyers have 
not n heard from, excepting in a few instances 
in the West. Large arrivals of iron from abroad are 
reported at various coast points between Boston and 
rt News. The ‘high prices recently quoted 
checked some business that was about to be p , 
Those who understand the situation in England are 
advising their friends here to purchase at the advance, 
as they believe that our dependence on foreign 
sources is likely to increase. Prominent pig -i 
interests on this side emphatically contr 
assumption, and allege that while there may be 
individual cases of destitution.as to supply, that, in 
a general way, home furnaces will be able to abun- 
dantly deal with the market situation. .The pre- 
sent aspects of the market bear out this view. 
The uncertain factor in the matter is the un- 
known requirements that are usually presented 
during the second quarter of the year. otwith- 
standing the temporary quietude of the market, the 
situation is very strong in all directions; The over- 


buyers. The billet mills are all overwhe with 
business, and manufacturers believe that with some 
little assistance from abroad there will be no shortage. 
Very large contracts have been placed early this spring 
for Sear pig. Scarcely any has been bought with- 
in a week‘or two. In plates and structural material 
business has been unimportant. The past week has 
been one of the quietest for twelve months. Productive 
capacity, however, is being strained to the very utmost, 
and material of all kinds is going into consumption 
even more rapidly than last autumn. Steps are bein 
taken to ak ae 2000 oil and gas wells in Ohio an 
Indiana. The coming season will be the greatest year 
in well-boring, because of the extraordinary demand 
for both oil and gas. Railroad-builders are now pre- 

ring specifications fora great deal of material for 
ridgework, terminal. stations, and for track-laying. 
Work begins on a large scale next month on several 
systems. Steel rails are still quoted at 28 dols., and 
there is very little probability of any change. Rail- 
makers have nothing to gain by advancing prices, as 
contracts for this year’s production practically absorb 
this year’s capacity, 








Pic 1n GerMANY.—The output of pig in Germany. in 
January this year was 782,484 tons as com with 
656,688 tons in January, 1902. The total of 782,484 tons 
representing the production of January this year was 
made up as follows :—Puddling pig, 72,128 tons; spiegel 











pig, 77,255 tons; Bessemer pig, 26,857 tons ; Thomas pi 
Tei 839 tons ; and casting de 144,405 tons, _— 
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NOTES FROM THE NORTH. 
Gtiascow, Tuesday. 
ow Pig-Iron Market.—The warrant market last 
Thursday was comparatively active, and prices for a time 
were very flat. According to the New York Jron Age 
there was a reduction in the official price of No. 2 foundry 
pig iron to 174 dols., and it was also stated that other sellers 
in the Western regions were offering iron at about 17 dols. 
Private advices from America were quieter, and at pre- 
sent, at any rate, no fresh sales of iron from this country 
for that quarter are being made. Consumption at home, 
however, appears to be quite equal to the production. 
In the forenoon on enact eg Cleveland was offered 
down to 51s. 24d. per ton cash, but in the afternoon there 
was a recovery to 51s. 5d., which reduced the loss for the 
day to about 3d. per ton. About 5000 tons of Cleveland 
iron were sold at 51s. 3d. three months. The settlement 
prices were :—Scotch, 57s.; Cleveland, 51s. 14d. ; hematite 
iron, 603. 9d. per ton. In another journal it is said that 
about 7000 tons changed hands in the forenoon, and about 
12,000 tons in the afternoon. There was considerable 
business done in the forenoon on Friday, but the 
tone was flat on the increase in the quantity of iron 
in store, and the announcement that the selling — 
in America had been reduced. Opening at 50s. 104d. 
per ton cash, or about 6d. under the Bb peg day’s 
quotations, Cleveland warrants recovered to 5ls., but 
closed round the opening quotation. Scotch warrants 
were done at 56s. per ton cash, and hematite iron 
at 60s. 8d. one month. The turnover amounted to 
20,000 tons. In the afternoon the market was steady 
round the forenoon quotations, but there was little — 
not more than 3000 or 4000 tons changing hands. Scote 
warrants were idle, but the price was nominally 6d. per 
ton dearer, and hematite iron was done at 60s. 9d. per 
ton cash, and ‘he settlement prices were :—56s. 14d., 
50s. 104d., and 60s, 74d. per ton. A moderate business 
was done on Monday forenoon. Prices opened lower, but 
afterwards hardened slightly, and closed steady at the 
dealings recorded. Cleveland, which was alone dealt in, 
finished 4d. per ton lower for the day. Business, to the 
extent of some 10,000 tons, was done in the forenoon, and 
4000 tons, all Cleveland, were done in the afternoon. The 
settlement prices were 55s. 74d., 50s. 44d., and 60s. 74d. 


G 


per ton. A further drop in price took place this fore- 
noon, Clevelands were done at 503. 4d. per ton 
cash, but there were sellers at 50s. 1d., which repre- 


sents a fall of 4d. on last night’s closing quotations. 
About 8000 tons were done. In the afternoon Cleve- 
land declined to 493. 10d. cash and 49s. 114d. one 
month. Scotch warrants were done at 54s. 10}d. thirteen 
days, and there were cash sellers of hematite iron at 
60s. 2d. per ton. The settlement quotations were :— 
55s. Gd., 50s., and 60s. 14d. per ton. The following are 
the prices for No. 1 makers’ iron :—Clyde, 64s. 6d. per 
ton; Gartsherrie and Calder, 65s. ; Summerlee, 68s. 6d. ; 
Langloan, 70s. 6d.; Coltness, 72s. — all the foregoing 
shipped at Glasgow ; Glengarnock 0 A at Ardrossan), 
66s. ; Shotts (shipped at Leith), 67s. 6d. ; Carron (shipped 
at Gesmaemantia 67s. 6d. per ton. During the week 
70,000 to 80,000 tons changed hands, and on one day about 
25,000 tons were done. A considerable business has been 
done with the steel works and local founders. The 
number of furnaces in blast is 87, against 83 at this time 
a year ago. Although this is the season when exports to 
the Continent should begin to develop, but there is no 
sign that way; on the contrary, inquiry is poor, more so 
than it has been for years. There is no prospect of any 
encouragement coming from Germany, the pace is going 
ahead at such a rate there; and as to the demand from 
the United States, there is no question as to it being off. 


Finished Iron and Steel.—The demand for pig iron from 
the malleable iron works continues to be dull, and as it is 
the question of the proposed combine of the malleable 
works of Lanarkshire is to a certain extent keeping orders 
in the background. _ There is not much extra business 
doing in the steel trade, but there has not been any fall- 
ing off in the inquiries, and although business may be de- 
ferred, orders will eventually require to be placed. 
Makers’ prices still remain firm. 


Sulphate of Ammoniz.—This commodity continues ve' 
firm, and in the presence of a good demand prices are still 
going up. For early delivery 137. 15s. per ton at Leith or 
Glasgow is now being quoted, The shipments for a late 
week seem to have reachad 4053 tons, but on the total to 


date this year there is sti'l a decrease of 2394 tons when | real 


compared with the corresponding period of last year. 


Phenomenal Rainfall.—Professor Becker, of the Uni- 
versity of Glasgow, has, during the last three months, 
been compelled to devote much attention to the rainfall 
of the Glasgow district. In March the fall, as recorded 
at the Observatory, was 6.93in. During the thirty-five 
years that have elapsed since the rainfall began to be re- 
corded, there has been no weather to equal the past month, 
the ave for March in the thirty-five years bei 
only 2.42 in.; and taking January, February, and March 
for this year the fall amounted to 20.42 in., whereas the 
whole of the fall for last year was only 8.63 in. more. In 
the Greenock district 12.56 in. of rain fell, and there was 
not a single dry day in the whole month (thirty-one days). 
In January the rainfall in Greenock was 11.34 in., and in 
February it amounted to 12.10 in, 


East of Scotland Engineering Association.—A meeting 
of this society was held at 20, George-street, last night, 
Mr. James D. Gibson presiding, when papers on dock 
working and construction were read by Mr. A. C. 
Cormack and Mr. A. W. Cockburn, C.E. 








Locomotives tN [raty.—The Mediterranean Railway Co. 


NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Tuesday. 

South Yorkshire Navigation Company.—Over the annual 
meeting of the shareholders in the above company, held 
in Sheffield on Monday, Alderman G. Senior presided. 
Amongst other directors present were Mr. C. B. Stuart 
Wortley, M.P. The chairman, in moving the adoption 
of the report, expressed regret that it was not of a more 
satisfactory character. When the new canal was opened 
they hoped to do better. Mr. A. Smith Denton 
seconded. Mr. T. W. Sorby complained that when the 
canal was taken over from the railway company the 
shareholders were given to understand that the dividends 
on the preference stock would be absolutely secure, and 
that their capital was safe. There had been a serious 
drop in the value of the preference stock, and he should 
like to know the reason. He also complained that the 
traffic was not handled as smartly as it might be. Mr. 
Glossop suggested the advisability of adopting electric 
power on the boats. The chairman, in the course of his 
reply, said all stocks were low just now. The resolution 
was carried, and Messrs. J. D. Ellis and H. Coverdale 
were re-elected directors. 


The Hull Coal Trade.—The returns of the coal trade 
at Hull during March show a slight decline in business, 
and also how the demand has been affected by the dis- 
putes in the American coalfields. During the quarter 
341,934 tons were exported, being an increase of over 
123,000 tons. Of this total, 112,000 tons went to the 
United States, although in March the tonnage decreased. 
Last month there reached the port 214,784 tons, or some 
30,000 tons less than were sent in March last year. For 
the three months the total was 730,016 tons, against 
700,496 tons in the same quarter of last year. There isa 
little change in the returns from individual collieries, and 
some Derbyshire firms have done an increased trade. 


Tron and Steel.—Many firms in the crucible steel trade 
are complaining that with the turn of the quarter busi- 
ness shows no signs of improvement. There are others 


steel houses in the city are sending from one end of the 
country to the other for orders, and this is having 
a serious effect on the smaller concerns. Users 
are holding off buying ,beyond current needs in hope 
of easier prices, but that is scarcely possible until 
the cost A production is lightened. The makers are 
looking to the coalowners and coke-burners for_ relief, 
but they complain of the smallness of profits. Rather 
more trade in steel is being done with South Africa, and 
from recent advices prospects are much more encouraging. 
A fair amount of business in files, saws, and some other 
tools is going on, but in many more of the lighter in- 
dustries there are serious complaints of lack of work. 
Most firms will be able to allow, without inconvenience, 


clined to look for a further rise than otherwise. It is 
understood that there is an order or two in the market 
for rails for Africa. Quotations stand as follows :—Common 
iron bars, 62. 10s.; iron ship-plates, 6/. 15s.; iron ship- 
angles, 6/. 10s.; steel ship-plates, 6/.; and steel ship- 
angles, .5/. 17s. 6d.—all less the customary 2} per cent. 
discount. Heavy sections of rails are firm at 5/. 10s. net 
cash at wor 


Trade Amalgamation.—A further amalgamation of 
Tees-side firms has just been announced, in which Messrs, 
Williams, of the Linthorpe Iron Works, Middlesbrough, 
and the Dinsdale Smelting Company are concerned. 
For a° considerable number of years Messrs. Williams 
have taken no small part in building up and extending 
Cleveland’s ‘staple industry, but the Dinsdale Smelting 
Company is of more recent growth. Situated near Fight- 
ing Cocke, the Dinsdale furnaces stood idle for about 
twelve years. About two years however, the Smelt- 
ing Company took over the four blast-furnaces, and suc- 
cessfully engaged in the production of spiegeleisen. At 
the Linthorpe Works there are six blast-furnaces, two 
being engaged in the production of hematite. The new 
company, which will take over the works and carry on 
the business under the old management, will be called 
the Linthorpe and Dinsdale Smelting Company. The 
amalgamation dates from March 1 last. 

Coal and Coke.—Coal is quieter, and coke prices have 
fallen a little. Medium blast-furnace coke can now be 
bought at 16s. 6d. delivered here. 








NOTES FROM THE SOUTH-WEST. 
Cardiff.—The coal trade has not been particular] 
active; there has, however, been a fair demand for small 
steam coal. The best steam coal has been making 
13s. 3d. to 13s. 6d. per ton, while secondary qualities 
have made 12s. 6d. to 13s. per ton. The house coal trade 
has been dull; No. 3 Rhondda large has brought 14s. 3d. 
to 14s. 6d. per ton. Foundry coke has made 17s. to 19s. 
per ton, while furnace ditto has brought 15s. to 17s. per 


who are doing much better and are increasing their out- p . 
put to meet the growing demands upon them. Competition vm oe ge pan Nong, ioe ee - 
was scarcely ever keener than now. Even the largest omy get ton; al Aiea at ile, Of. per ‘ton, 


freight charges included. 


Newport Electric Tramways.—A Board of Trade in- 
spection of the electrified tramways of Newport took 
place on Wednesday, and the service between Corpora- 
tion-road and the end of Commercial-road was inaugu- 
rated by the Mayor on the following day. 


A New Devonshire Railway.—A new railway through 
the Teign Valley connecting with that running up from 
Newton to Ashton is rapidly approaching completion. 
The work has so far advan that at the invitation of 
Messrs. Dickson, the contractors, a trial trip was made 
over the new route on Wednesday by the Council of the 
Exeter and District Chamber of Commerce, and others. 





full Easter holidays. 
The Coal Trade.—The coal trade remains in a somewhat 
featureless state. Although there is no official change in 
rices, a considerable tonnage is going off at special rates. 
he local demand for all sorts is quiet. 
the collieries will cease work on Thursday for a week, 
but there are ample supplies available. 


As a rule, most of 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Tuesday. 

The Cleveland Iron Trade.—To-day there was only a 
thin attendance on ’Change, the market was very cheer- 
less, quotations fell all round, and next to no business was 
transacted. The unfavourable turn was attributed to the 
disappearance of the American demand, and the persistent 
fallin the price of Middlesbrough warrants.. Producers 
of pig iron were very reluctant to recognise the decided 
downward movement which appeared to have set in; but 
with merchants rather pressing iron on the market, they 
were obliged to do so. It was generally admitted that 
there was little likelihood of a ‘renewal of buying on 
American account, the States being now able to supply 
their own requirements. A few more inquiries from 
the Continent were reported, and the opinion was 
expressed that if prices fell a little more, a fairly 
brisk business might be done with that quarter. In 
the early part of the day No. 3 g.m.b. Cleveland pig 
ised 50s. 6d. f.o.b., but later on buyers would not pay 
that price, and some endeavoured to purchase it as low as 
50s. Merchants offered No. 1 at ; No. 4 foundry, 
50s. 3d.; grey forge, 48s. 6d.; mottled, 47s. 9d.; and white, 
47s., and —— 3d. below these rates would have been 
accepted by some sellers. Makers, however, especially 
those producing foundry iron, were rather inclined to hold 
off for the present. Last week’s change for the better in 
East Coast hematite pig iron had quite disappeared, and 
notwithstanding that makers were mee to be pretty 
well off for work, quotations were very weak. No difficult y 
was experienced in obtaining from second hands Nos. 1, 2, 
and 3 at 58s. for early delivery, whilst No. 1 was put at 
58s. 6d., and No. 4 forge at 53s. 6d. Some of the makers, 
however, would not entertain offers at the foregoing 
quotations. Spanish ore was steady ; but there was not 
a great deal doing in it. Rubio was about 16s. 3d. ex- 
ship Tees. Middlesbrough warrants dropped by the 
close to 49s. 9d. cash buyers. 


Manufactured Iron and Steel.—A_ very considerable 
uantity of work is being turned out in most branches of 
the manufactured iron and steel trades, and though there 
is certainly something of a check in the booking of new 
contracts, AF ion, me for the future are fairly bright. The 
recently advanced rates are very firmly adhered to, and, 


t 


coal combine is stated to be prog 1 
The engineers, solicitors, and auditors, of the syndicate 
oer are making an examination of the collieries con- 
cerned. 


April 1 was the date originally fixed ; 
through goods traffic of the Bristol and South Wales Direct 
Railway, various difficulties have prevented this arrange- 
ment being carried out. 
have arisen from the treacherous nature of a cutting at the 
Badminton entrance to the Sodbury tunnel and the con- 
ans slipping of a great embankment near Winterbourne. 


There are two tunnels along the new route—viz., Per- 
ridge, 827 yards in length, and Culver, 250 yards long. 
The total length of the line is 8 miles 8 chains. From 
Exeter Junction to Ide the distance is2 miles; from Ide 
to Longdown, 2? miles ; and from Longdown to Christow, 
se miles; the latter station is 1? miles from Ashton. 

e metals from Christow to Ashton are to be relaid. 
The highest embankment is 65 ft., at Holscombe-lane, 
Ide, where the roadway has been tunnelled for nearly 
100 ft.; and the deepest cutting is about 60 ft. 


New Welsh Conciliation Board.—Sir F. Hopwood, Per- 


manent Secretary to the Board of Trade, has declined an 
invitation to become chairman of a recently-constituted 
South Wales and Monmouthshire Conciliation Board, 
the Board of Trade considering that his acceptance of the 
office would be contrary to the interests of the public 
service. 


The Anthracite Coal Trade.—A proposed anthracite 
ressing satisfactorily. 


Briton Ferry.—The mills at the various tinplate works 


have been in full employment of late. The same may 
be said of the smelting furnaces at the Briton Ferry and 
Albion Steel Works. Several cargoes of Spanish iron 
ore, consigned to the Briton Ferry W. 


orks, have arrived. 


Bristol and South Wales Direct Railway.—Although 
for the opening for 


The worst of these difficulties 


th these matters have given much trouble, necessitating 


the walling up of the cutting and the trenching, draining, 
and strengthening of the embankment. i 
that the new railway will be brought into use for through 
traffic on May 1. 


It is now hoped 








INsTITUTION Or Nava ArcHITEcTS.—With reference 
o the extract from the annual report, which appeared in 


our last issue, we are asked to state that the number of 
candidates elected at the recent meeting is, for a spring 
meeting, the largest in the history of the Institution. 





Rosar10.— Dissatisfaction is expressed at the continued 


slow progress of the works of the projected new port at 
Rosario. Two vessels, however, are stated to have left 
France with machinery for the works ; another has left 
New York with timber, and powerful dredgers are als 








has been officially authorised to purchase 40 locomotives. 


in fact, producers of some descriptions are rather in- 





at sea. 
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Tue Board of Trade have recently contirmed the follow- 
ing Light Railway Orders :—( sf Glamorgan County 
Council (Morriston to Pontardawe) Light Railways Order, 
1903, authorising the construction of light railways from 
Morriston to Pontardawe, in the county of Glamorgan ; 
(2) Barking Light Railways (Extension) Order, 1903, 
anthoreeal Se construction of light railways in the urban 
district of king Town, in the county of Essex. 


The traffic receipts for the week ending March 29 
on 33 of the principal lines of the United Kingdom 
amounted to 1,779,547/., which was earned on 20,2645 
miles. For the corresponding week in 1902 the receipts 
of the same lines amounted to 1,879,786/., with 20,114} 
miles open. There was thus a decrease of 100,239/._ in 
the receipts, and an increase of 150} in the mileage. The 
aggregate receipts for 13 weeks to date amounted on 
the same 33 lines to 22,586,707/., in comparison with 
22,242,550/. in the corresponding period of 1902; increase, 
344, 1577. 


According to the Engineering and Mining Journal 
there is a prospect that practically the whole of the 
American copper output will ultimately be refined elec- 
trically. By this process the gold and silver, which even 
in Lake copper are never completely absent, are recovered. 
Very high current densities are used in the electrolysis— 
as much as 5 amperes per square decimetre. The pre- 
sent tendency is to increase the weight of the electrodes, 
since the weight lost in melting is much the same whether 
these weigh 2 cwt. or 4 cwt. The impurities originally 
in the copper are ultimately found concentrated in the 
slimes which accumulate at the bottom of the bath. 


We have received a programme of the lectures to be | b 


delivered at the Royal Institution after Easter. These 
include two on ‘‘The Astronomical Influence of the 
Tides,” by Professor G. H. Darwin, F.R.S.; a course of 
three lectures on ‘‘ Hyd n Gaseous Liquid and Solid,” 
by Professor Dewar; whilst Professor Fleming will de- 
liver two lectures dealing with ‘‘ Electric Resonance and 
Wireless Sag sg A ;” and Professor S. P. Thompson 
two on ‘‘The ‘De Magnete,’ and its Author.” A lecture 
describing ‘‘Some Recent Investigations on Electrical 
Conduction ” will also be delivered by the Hon. R. J. 
Strutt, and another, on ‘‘ Recent Advances in Stereo- 
Chemistry,” by Professor W. J. Pope, F.R.S. 


Many engineers have pointed out that to move the 
greatest amount of tonnage at the lowest cost, a railway 
should have all its traffic of the same kind and run all its 
trains at about the same speed. A line in which these 
conditions are pretty well met is that built some few 
~~ ago by Mr. Carnegie, solely for the purpose of 
hauling ore from Conneaut Harbour to Pittsburgh, a 
distance of some 120 miles. The contract rate at which 
the ore is carried is 0.175d. per ton per mile. The ton 
used is probably the short ton of 2000 Ib., so that the rate 
charged works out to 0.196d. per statute ton-mile. The 
actual cost of the service was .0935d. per short ton-mile in 
1901, and .111d. per short ton-mile in 1902, the difference 
arising mainly in the higher cost of labour and materials 
in that year. In this latter year the actual tonnage moved 
south was 5,091,435 tons, of which 4,685,045 tons were 
ore. The north-bound tonnage was only 1,587,933 tons, 
so that most of the cars had to be returned empty. The 
average train-load south in 1902 was 1480 tons, which is a 
little less than in the previous year, and is apparently 
about the present economical limit of weight. The north- 
bound trains weighed on the average 913 tons. The road 
handles no passenger traffic. 


_ Some experiments on the efficiency of different heat 
insulators are described by Mr. S. H. Davies in a recent 
issue of the Journal of the Society of Chemical Industry. 
The following Table shows the heat transmitted through 
1 ft. thickness of the different materialsfor each 1 deg. Fahr. 
of temperature between the hot and cold surfaces :— 








) | 
B.T.U. per | Weight of | 





Air-Dried Material. Square Foot Medium per Cost per 
| per Hour. | Cubic Foot.| Cemerees 

1. Slag wool (ight) | 0.054 | ee 

« wool (li; \ 8.6 8.3 
2. Hair felt.. . - 0.068 | 7.9 20.6 
8. Light magnesia 0.062 | }. 26.0 
4. Granulated cork 0.c69 | 61° | 9.8 

5. Slag wool (heavy) 0.070 | 82.9 | 81.8 
6. Kieselguhr 0.073 | 15.0 | 9.6 
7. Flaky charcoal.. _..| 0,082 45 | 7.8 
8. Pumice (sin. mean dia-| | 

meter) es 0.095 25.0 24.1 

9. Sawdust (spruce)  . 0.096 | 13.1 0.5 
10, Asbestos fibre... =... 0.186 | 14.5 137.0 
11. Sawdust (very moist). ‘| 0.298 | | 


Se | 


Mr. Davies notes that powdered pumice is much inferior 
to pumice in small lumps. 


In a paper on the “‘Segregatory and Migratory Habit 
of Solids in Alloys and in Steel idee the Critical oints,” 
which was recently read before the Newcastle Section of 
the Society of Chemical Industry, Mr. J. E. Stead de- 
scribes experiments which have led him to conclude that 
if steel, when forged, has the structure desired, and it is 
merely intended to soften it by annealing, prolonged heat- 
ing at high temperatures is time and fuel wasted, since 
the maximum gg effect is obtained whilst the 
Steel passes through 20 deg. below Arj, or from 690 deg. 
Cent. to about 670 deg. Cent. Mr. Stead points out, 
however, that he does not advocate the annealing of steel 
forgings and castings at such a low temperature, since 
this annealing is often intended not mere y to soften the 
metal, but to break up the structure into a finer grain, 
which can only be done at high temperatures. More 





over, it is bad to keep the steel for long just below the 
Ar, point, when the carbon content is small, as a coarse 
structure may thereby be developed. The best results 
will be obtained by heating the steel up to the point Ars, 
at which temperature the carbon is thoroughly diffused. 
It should then be cooled rapidly to about 600 deg. Cent., 
and allowed to finish cooling in air. 


Some a figures have been published by the 
Department of Water Su ply. New York City, on the 
question of water waste. The whole city is being divided 
up into sections, each of which is being carefully metered 
and inspected, leaks of every kind being made good. The 
figures so far published relate to two of these districts 
only. One of these includes the largest and best hotels 
in the city. Its resident population is 12,000, and its 
transient population about 3760. Before waste was 
stopped the supply per day amounted to 178 imperial 
gallons per h of the resident population per day, 
which was reduced by the detection and stoppage of 
leaks to 120 imperial gallons per head of resident popula- 
tion per day, or about 97 gallons per head per day, if the 
non-resident 8 geacasae is reckoned in. It is main- 
tained that this quantity of water is actually used, 
lavishly perha but without actual waste. The 
other district for which figures are available consists 
largely of tenement houses, the population served 
numbering 40,000. Here, before measures were taken 
to prevent waste, the water supply amounted to 30 im- 
rial gallons per head per day, which by the stoppage of 
eaks in mains and fittings was redu to 22 imperial 
—— per head per day. In the hotel district it was 
ound that the flow of water between 2 a.m. and 4 a.m. 
was 90 per cent. of that noted during the active hours of 
the day ; but it is asserted that this flow was not waste, 
ut was accounted for by the filling up of large tanks in 
hotels, private houses, and other establishments. In 
the tenement district tanks of this kind are less used, and 
the flow during the night-hours is here about 50 per cent. 
of that during the day. This large night flow is curious, 
as it would be natural to expect the tanks in question 
would have had time to fill up much before 2 a.m., and 
many engineers will be inclined to suspect that the ex- 
amination for leakage was somewhat perfunctory. 


In an article by M. A. Payal, published in a recent 
issue of Le Genie Civil, we find some notes on English 
tramway power-stations, collected by the author during 
a visit here last summer. He observes that the auto- 
matic handling of fuel is general here; whilst in France, 


with dearer coal and lower wages, less attention is given Th 


to the matter. Automatic stokers he found to be every- 
where in use; but observes that they had in part been 
abandoned at the plant of the Central London Railway 
Company, with the result, it was claimed, of some saving 
of fuel, M. Payal, however, was not satisfied that this 
saving arose in any substantial degree from the cause 
named, and remarks that the number of hands employed 
at the station appeared to be proportionately more than 
in some other stations. Thus the total staff employed dur- 
ing the 24 hours at the Central London station is 90 men, 
plus 18 men for the three sub-stations, whilst the coal con- 
sumed was 84 tons; so that the staff worked out at the 
rate of 1.28 men per ton of fuel burnt per day. At Glasgow 
the consumption is 69 tons of coal per day, and the total 
staff was 94, plus 23 hands at thesub-stations, the rate being 
thus 1.69 men per ton of coal. At Liverpool, however, 
the.consumption is 90 tons of coal, and the staff 74 men, 
corresponding to .82 man per ton of coal ; and at the two 
Edinburgh tramway stations the consumption is 59 tons 
of coal, and the staff 40 men, or 0.67 men gc ton of coal. 
The figures given comprise the whole of the personnel, 
including those engaged in the maintenance, cleaning, 
and repairs of the machinery. The running staff 1s 
divided into three shifts, working eight hours each. 
Very similar figures, M. Payal observes, are obtained in 
comparing the staff and the coal consumption at the best 
Paris stations, but there two shifts are worked in place 
of three. At the stations of the Paris Comp Air 
Company the staff is from 0.8 to 0.9 man per ton of coal 
handled per 24 hours. At Glasgow M. Payal notes the 
cost of labour is about half, and the cost of coal about 
two-fifths the total working cost ; whilst at Paris, where 
the total working cost is much higher, the fuel bill is re- 
sponsible for more than half the total, and the labour bill 
for but a quarter. 


In a discussion on the Valtellina electric railway before 
the Elektrotechnische Verein in Vienna, Mr. 
pointed out that the data furnished enabled one to make 
a reliable estimate as to the cost of running railway 
lines by electricity in cases in which steam would have to 
be used in the generating station. The Valtellina line is 
worked on the three-phase system, and the energy sup- 
plied from the station, including losses of every kind, has 
amounted to 50 watts per gross tonne-kilometre. The 
Southern railway system cf Austria, Mr. Ross observes, 
is of a very similar character to the Valtellina line, 
and during the year 1900 the gross tonnes-kilometres 
amounted to 4,468,932,400, and the number of locomotive 
kilometres was 18,576,000. Assuming the electric loco- 
motives to weigh 50 tons each, the gross movement on this 
line if electrically worked would be 5,955,012,400 tonnes- 
kilometres, which at 5@ watts in the station per tonne- 
kilometre would require 269,886,620 kilowatt-hours. At 
the outside a kilowatt-hour, including all losses, would be 
supplied at a steam-driven station for 1.2 kilogrammes 
(2.64 Ib.) of coal, corresponding to a yearly consumption 
of 324,000 tons. Actually the steam locomotives take 
391,960 tons of coal per annum, so that with electric driv- 
ing there would be a saving of 20 per cent. in the annual 
fuel consumption. We may add that the Valtellina line 
is worked on the three-phase system, the current being 
supplied to the motors at 3000 volts. Both electric loco- 





motives and electric motor-cars are run over the line, the 


passenger service being worked by the latter. These 
cars have four motors arranged for working in cascade. 
The main motors, working alone, drive the car at a speed 
of about 40 miles per hour; the normal speed with the 
motors in cascade being half this. The normal tractive 
effort at 40 miles per hour is 1.22 tons, but the maximum 
goes up to 3.74 tons, and with the motors in cascade a 
maximum tractive effort of 5.4 tons is obtainable. This 
cascade ——e of the motors is used in starting the 
trains and also in working them up a long incline at Chia- 
venna, where there are 3.1 miles of line with a gradient of 
lin 50. The locomotives are not arranged for working in 
cascade ; they have four motors, and are designed to run 
at a normal speed of 18 to 19 miles per hour, which is main- 
tained constant up hill and down. The tractive effort at 
this speed is 5.2 tons, which at starting runs up to 9.6 tons. 
These figures are based on calculation, but actually it is 
found that the tractive effort is really much greater. 


In view of the frequent complaints as to inadequate 
railway facilities atforded to farmers in this country, it 
is of interest to note that the board of directors of the 
Great Western Railway Company have recently issued to 
the public, in a concise and handy form, a revised pam- 
pie embodying particulars of scales of low rates adopted 

y the company for agricultural, farm, and dairy p uce 
carried by passenger und goods trains respectively, from 
which itis evident that the company are making efforts 
of a practical character to meet the needs of the agricul- 
turist. The rates applicable by passenger trains have 
been specially designed to meet small consignments of 
farm and dairy produce, such as eggs, butter, cream, 
poultry, game, fruit, and vegetables, with the view of 
enabling the farmer to supply his products direct to 
the consumer. A consignment of the articles named, 
weighing 24 Ib., is conveyed a distance of 50 miles 
for 6d., which includes delivery to the residence of the 
consumer; while for the same amount a consignment 
weighing 48 lb. is conveyed 30 miles by rail and also 
delivered. A uniform scale of rates is also provided for 
the conveyance of milk; a can of milk containing, 
say, 16 gallons, being conveyed for a distance of 100 
miles for the sum of 1s. 4d., or at the rate of 1d. per 
gallon, the carriage of the returned empty can being 
included in this figure. Having regard therefore to the 
fact that the average retail price of milk is 1s. 4d. per 
gallon, it will be apparent that the farmers ought 
to be in a position to obtain a profitable payment 
for the milk the supply 5 and if combination existed 
amongst them, this should be easily accomplished. 
is, however, is the t difficulty that the: railway 
companies meet in their efforts to come to terms 
with the farming community. One company we know 
enemas a man to travel round an important cheese- 
making district, with a view to persuading the farmers to 
combine together and send their cheeses in a few large 
consignments, for which specially low rates were offered. 
The effort failed, however, each and all stubbornly re- 
fosing to let his neighbours have an opportunity of know- 
ing the amount of business done by him. The old plan is 
therefore still in full swing, in which the farmer drives up 
in his gig with a dozen or twenty loose cheeses, which are 
handed over to the company in their unprotected condi- 
tion for delivery to a consignee perhaps 200 miles away. 
At the same time, Canadian and American cheeses, pro- 
perly boxed, are offered to the company in car-loads, and 
are, of course, conveyed at a much cheaper rate than it is 
— to offer the native producer with his small and 
oose assortment. 








BripcEs ror Mrexico.—The Mexican Central Railway 
Company, Limited, has placed a contract with Messrs. 
Andrew Handyside and Co., Limited, Derby, for six 
bridges ranging in length from 135 ft. to 180 ft, over all. 

Cape GovERNMENT RaiLways.—The length of line in 
cpuntine upon the Cape Government Railways at the 
close of 1 was 2318 miles. The revenue acquired for 
the year was 5,291,627/.; the working expenses were 
3,779, 256/., leaving a net profit of 1,512,371. The capital 
expended at the close of last year was 24,031,778/., givin 
an average of 10,367/. per mileof open line. The capita 
entitled to interest at the close of last year was 23, 154,083/., 
so that the net profit worked out a return for the year at 
the rate of 6/. 10s. 8d. per cent. per annum. The Cape 
Government network continues to be divided into three 
districts—viz., the Western, comprising 996 miles ; the 
Midland, comprising 892 miles; and the Eastern, com- 
prising 430 miles. e total earnings of the Western 

ivision last year were 2,452,173/., while the working ex- 
penses were 1,811,839/., leaving a. net profit for the 
twelve months of 640,334. The capital expended stood 
at the close of last year at 10,490,701/., giving an average 
of 10,5337. per mile of open line. The capital entitled 
to interest at the close of last year was 9,962,429/., so 
that the net profit realised showed a return of 6/. 8s. 7d. 
per cent. per annum. The earnings of the Midland divi- 
sion last year were 1,945,131/., while the working expenses 
of the twelve months were 1,297,760/., leaving a net profit 
for the year of 647,371/. The capital expended at the 
close of last year was 8,815,068/., showing an average of 
98827. per mile of open line. The capital entitled to 
interest at the close of last year was 8,525,578/., so that 
the net profit realised showed a return at the rate of 
7l. 11s. 10d. per cent. per annum, The revenue of the 
Eastern division last year was 894,323/., while the work- 
ing expenses were 669,657/., leaving a net profit for the 
ear of 224, 6662. The capital expended at the close of 
ast year was 4,726,009/., giving an average of 10,991/. per 
mile of open line. The capital entitled to interest at the 
close of last year was 4,666,076/., so that last year’s net 
revenue represented a return at the rate of 4/. 16s, 3d. per 





cent. per annum, 
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THE BACTERIAL TREATMENT OF 
SEW AGE. 

WHETHER it be ultimately proved that a purely 
anaerobic action is necessary in the preliminary 
stages of the bacterial treatment of sewage, or 
whether, on the other hand, a combined action of 
both classes of organisms acting under aerobic 
conditions (a process which would appear to more 
closely follow the operations of Nature) is shown to 
give similar or even more satisfactory results, the 
former method of securing reduction is likely to be 
generally introduced, if only on the grounds of 
convenience in working. 

The adoption of septic tanks, whilst not only 
affording facilities for the settlement of organic 
constituents of vegetable origin (which can only be 
slowly acted upon), and also at the same time per- 
mitting of the uninterrupted passage of the more 
easily-treated liquid, minimises irregularities or 
striking peculiarities of the particular sewage to be 
dealt with. A similar removal .of slowly-digested 
matter by — passing,the sewage through beds, 
and allowing such beds to,rest, would involve the 
sacrifice of a:‘large area, while continuous action on 
such principles would cause clogging—an evil com- 


rate screening, with the consequent accumulation 
of sludge. 

But whilst it is possible to detect a growing uni- 
formity of idea with regard to the adoption of tanks 
in preliminary treatment, there is still great diver- 
sity of opinion ——— methods of working in 
the nearer approach to purification. In spite of 
the many arguments in favour of continuous treat- 
ment by means of percolating beds, intermittent 
action by contact is much in vogue. 

The value of continuous action, whether argued 


practical grounds of 
economy as proved by construction, working, or 
maintenance, would appear so conclusive that we 
might reasonably look for its more general adoption. 
The influence of a constant condition as affecting 
the life and multiplication of organisms is fully 
recognised ; continuous change, more especially 
when suddenly applied, demands readjustment, 
and consequent loss of vitality ; on the other hand, 
regularity in food, in surroundings, and in’ the re- 
moval of products insures maximum activity with 
more perfect results. 


can be obtained by constant working (either by 
continuous sprinkling or by discharges at short 
intervals with corresponding periods of rest) arise 
mainly from the superior aeration as compared with 
that which it is possible to attain in contact-beds, 
they may be attributed in some measure to the 
more perfect action resulting from uniform condi- 
tions of life. Such effluents, in addition to being 
free from the irregularities common to those dis- 
charged from contact-beds, are frequently sufti- 


20| ciently rich in nitrates to be valuable for denitri- 


fying purposes, and thus afford a saving in area. 
This superiority might also be looked for from 
the fact that each particle of the filtrate in a bed 
worked on a. continuous system (the distribution 
being good) is called upon to perform the same 
amount of work, and is subject to equal aeration ; 
whereas in a contact-bed both work and aeration 
are unequal, the lower layers being submerged for 
a longer period than the upper ones. 

The greater safety secured by continuous work- 
ing arises not only from the smaller number of 
organisms removed from a bed worked on this 
principle, owing to the conditions of discharge, but 
also from the greater aeration, which is unfavour- 
able to pathogenic organisms ; for although such 
organisms are not necessarily anaerobic, the great 
majority are known to be so, and it is safe to assert 
that the possibility of pathogenic life is inversely 
proportional to the degree of aeration effected. 

The arguments on economical grounds, as apart 
from results, would appear even more convincing : 
the larger quantities which can be dealt with on a 
given area ; the value of increasing depths (a con- 
sideration which has repeatedly broken down in the 
case of contact-beds) ; the — construction, 
owing to the omission of side walls and less elabo- 
rate under-drainage, are all points tending consider- 
ably to reduce the cost of construction. 

The absence of any necessity for continual 
superintendence (with its probable accompaniment 
of erratic working) in the regulation of supply and 
discharge, and the reduction in the labour of raking 
and removal, tend to more economical working. 

The longer life of the material composing the 
beds, arising from the absence of disturbance and 
consequent attrition caused by the incoming and 
outgoing liquid, and the retention of capacity repre- 
sent a considerable saving in maintenance. 

Of the advantages which may be urged in favour 
of intermittent action by contact, those of higher 
temperature, arising from the supply of sewage in 
bulk and the absence of difficulties of distribution, 
may be mentioned. With regard to the former, 
the lower temperature of the sewage caused by fine 
division does not appear to have caused any diffi- 
culty, owing to the fact that the average tempera- 
ture of sewage is about 10 deg. higher than that of 
the atmosphere. 

The latter advantage points rather to a difficulty 
of working percolating beds, and does pot con- 
stitute an objection to the principle of continuoys 
action. This question of distribution is one with 
regard to which it must be admitted we’ have not 
reached finality, and the want of a really good dis- 
tributor is still felt. Such a distributor should be 
automatic ; should be capable of being worked by 
such head as can be obtained by damming back the 
sewage for a few minutes ; should be easy of adjust- 
ment; and if not absolutely self-cleaning, should 
offer no special difficulties to the removal of any 
obstruction ; in addition to which it should effect 
distribution equally over the entire surface of the 
bed, and should be capable of dealing with varying 
quantities of liquid. 

In conclusion, while the value of continuous 
action cannot be sufficiently enforced, the general 
design and method of working of disposal works 
for bacterial treatment must in every case be based 
on an accurate knowledge of the particular sewage 
to be dealt with, such knowledge being the out- 
come either of actual experiment or the result of a 
most careful series of comparative analyses. More- 
over, it would seem necessary to recognise the fact 
that special peculiarities of the sewage to be treated 
(in so far as they are likely to affect the working 
of the beds) must be got rid of in the preliminary 
stages. Any striking or varying reaction ; the pre- 
sence or absence of any constituent, the settlement 
of which may be slow and thus be likely to cause 
clogging either in the distributors or beds; the pro- 
bable quantity and resisting powers of the sludge, 
as bearing upon the amount of suspended matter in 
the effluent from tanks, and as regulating periods 
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tion, if the successful working of beds is to be 
insured. 

In cases in which bacterial treatment has broken 
down it will invariably be found that a disposition 
has been shown to avoid first cost and to throw 
upon beds work which they cannot perform, or can 
only perform slowly and with loss of efficiency. In 
some rare instances where the flow in sewers is of 
long duration and the sewage is received in a more 
or less liquefied condition, or where surface water 
is excluded, thus freeing the sewage from a large 
amount of fibrous matter, results may be obtained 
which may seem to point to tanks as an unnecessary 
expense ; but in the majority of cases economy in 
this direction represents ultimate loss. 








MUNICIPAL TRADING. 

AL who are interested in the great question of 
municipal trading must rejoice to learn that a Com- 
mittee of both Houses is to be appointed to inquire 
into the whole matter. The question is not one 
which can be made the subject of political con- 
troversy, nor is it ever likely to become a party 
matter. The interests involved are too diverse, and 
too closely associated with the commercial develop- 
ment of the country, to be considered except upon 
the broadest possible basis. It will be remembered 
that on March 5 Mr. Gerald Balfour moved :— 
‘That it is expedient that a Select Committee 
of this House be appointed to join with a 
Committee of the House of Lords, to consider 
and report as to the principles which should 
govern powers given by Bills and_ provisional 
orders to municipal and other local authorities for 
industrial enterprise within or without the area of 
their jurisdiction.” After a protracted discussion, 
the House adopted this resolution on April1. For 
our part we cannot understand the reason why 
there was any opposition to the motion. For years 
vast, local indebtedness has been increasing by 
ioe 9s and bounds. Municipalities and other local 
bodies have been launching forth expensive 
schemes of locomotion and lighting, without paus- 
ing to inquire into the magnitude of the liabilities 
which may be imposed upon their ratepayers in 
time to come. Nor are their trading energies con- 
fined to lighting and locomotion. Apart from the 
unremunerative works which, in our view, it is 
the proper function of the local authorities to 
undertake, they are continually endeavouring to 
obtain what would in time become a virtual mono- 
poly of the supply of certain marketable commodi- 


ties. Thus gas fittings are already furnished by 
the municipality in many towns ; in the present 
Session of Parliament, the London County Coun- 


cil, acting on behalf of the borough councils, 
inserted a clause in their General Purposes Bill to 
authorise the councils to supply electrical fittings, 
a clause which was, fortunately, struck out by a 
majority in the House of Commons ; and last, but 
by no means least, the supply of coal has actually 
been undertaken in some towns by the ‘‘ mayor and 
corporation.” It would seem, indeed, that the am- 
bitions of municipal traders stop short at nothing. 
Apart from the very much debated question whether 
municipal enterprise is really profitable, in the sense 
that it can be made to relieve the ratepayers of some 
small part of their ever-increasing burden, we think 
the real question for discussion in relation to this 
important subject is, whether it is wise to turn 
every local authority into a syndicate for the em- 
Song of labour. Who are the electorsof the 

orough or urban district councillors? A lagge per- 
centage of them are no doubt entirely independent ; 
a great number take no interest in the local elec- 
tions ; but the electors who do go to the poll are 
the very men who hope, by recording their vote in 
favour of the Progressive candidate, to increase the 
scope of municipal trading, and so obtain employ- 
ment. In our view, any election conducted upon 
these lines comes dangerously near corruption. 
‘* Vote for Jones and higher wages” becomes no 
mere empty cry. Of course, it may be said that 
it is competent for those who object to municipal 
trading—namely, those who pay the greater part 
of the rates—to vote for the ‘‘ Conservative ” candi- 
date, but they will often be outvoted. 

In our view, the arguments put forward in oppo- 
sition to the proposal to appoint a Committee 
might with equal effect have been urged in favour 
of the motion. Mr. John Burns draws attention 
to the great strides which municipal trading has 
made, and says that 118 local authorities who 
worked their own tramways made a profit of not 





less than 1,861,418/.; but in the same breath he 
deprecates inquiry into the whole system. One 
naturally suspects that those who shun inquiry 
are afraid of it; we trust that the investigation 
which is to be held may do something to stir up 
ratepayers throughout the country, and induce 
them not to support without due consideration any 
further extension of municipal trading. 








THE WATER SUPPLY OF THE 
METROPOLIS. 

A very interesting and suggestive report to the 
London County Council has just been issued as an 
official document. It has been prepared by Mr. 
Maurice Fitzmaurice, the chief engineer to the 
Council, and appears under the somewhat disquiet- 
ing title of ‘‘Shrinkage of the Thames and Lea.” 
By means of diagrams and tables compiled from 
observations taken, Mr. Fitzmaurice certainly shows 
that there has been, as he states, shrinkage of the 
two rivers which chiefly supply London with water. 
We do not think, however, that there is much cause 
for alarm that the water supply of the Metropolis 
from natural sources will fall short yet awhile. 

The report shows that during the past twenty 
years there has undoubtedly been a decline of rain- 
fall over the Thames, and this reaches the some- 
what important figure of 24 in. below the recognised 
mean, which is 28.50 in. per annum, as computed 
by the late Mr. Symons over the forty years of 
the period 1850-89. Moreover, the diminution has 
been more noticeable during the last five years. 
Naturally, the decline of the rainfall has diminished 
the river, it having fallen from 1350 million gallons, 
which was the daily average for the 40 years above- 
mentioned, down to an average of 1110} million 
gallons for the last 20 years. This would show a 
loss to the river of 2393 million gallons per day. 
The diminished annual rainfall of 24 in. equals 105 
million gallons per day in the flow of the river, after 
making an allowance of, roughly, 70 per cent. for 
evaporation, &c. The difference between the daily 
amounts of 105 million gallons and 239} million 
gallons being due to the altered conditions under 
which the rainfall finds its way to the river. 
Mr. Fitzmaurice gives in his report a diagram 
which enables the annual rainfall and the natural 
flow of the Thames to be compared at a glance 
for the last 20 years—and the amount of rain- 
fall that reaches the river is remarkable—as 
well as the variations at different periods. For 
instance, during the year 1887 the curve on the 
diagram indicates that the rainfall was about 21} in., 
whilst at the same period the average daily natural 
flow of the river was about 1165 million gallons. 
That would be equal to less than 8 in. of rain 
actually reaching the river. The next year the 
rainfall went up to 284 in., but the natural flow of 
the river only increased about 100 million gallons, 
so that it would be equal to about 8} in. of rainfall. 
During later years, however, the state of the river 
has responded much more quickly to the fall of rain 
—a fact worth noting. 

Mr. Fitzmaurice points out that the conditions 
with regard to the Thames. apply even with more 
force to the Lea Valley ; and in respect of auxi- 
liary rivers, wells, and streams, he draws atten- 
tion to the almost unvarying records of dimi- 
nished flow, apparently due in many cases to in- 
creased pumping, in addition to the diminution 
of rainfall. The Chadwell Spring dried up in the 
autumn of 1898, after giving an unfailing supply 
of water for over 300 years. The report further 
states that the chalk formation, which is the most 
important source of water supply in the South 
of England, is not the inexhaustible reservoir it 
was formerly supposed to be. It is essentially 
dependent on the rainfall, and this is not at present 
sufficient to maintain the requisite standard of satu- 
ration. The fact, as shown by the Royal Commis- 
sion of 1893, that the water-level of the chalk below 
London is falling from 12 in. to 18 in. a year, points 
to such a conclusion, although, Mr. Fitzmaurice adds, 
there are other relative causes tending to this result, 
such as increased pumping, better arterial drainage, 
large populated and covered areas, and increased 
consumption and diversion of water. In London 
the actual diversion represents about 200 million 
gallons daily in dry weather, increasing to 400 
million gallons in times of storm. This is the 
amount removed from natural infiltration from the 
soil to an artificial outlet to the sea, by way of 
a and Crossness, and the various storm over- 

OWS. 





Mr. Fitzmaurice’s conclusions would be a little 
alarming were it not that the population of this 
country has sufficient confidence in the wetness of 
its climate. Although we have had several dry 
years of late, it is difficult to come to the conclu- 
sion that our climate is changing to any serious ex- 
tent ; and perhaps this is borne out by the figures 
as to rainfall. Ifthe comparison had been made 
about seventy years ago, our grandfathers might 
have drawn very much more alarming conclusions 
than we are justified informing. Going back to the 
earliest of the returns connected with rainfall, we find 
that for the first ten years (1815-25) the average, 
as noted at Greenwich, was 26.27 in. In the next 
ten years (from 1825-35) the falling-off was far 
more than the 24 in. mentioned by Mr. Fitz- 
maurice, as the rainfall fell to 22.67 in. Ten 
years later, again, there was a slight recovery, 
the rainfall being 23.39 in. Taking the twenty 
years 1825-45, however, we find an average rainfall 
of 23 in., or about 3 in. less than the first ten 
years. In 1845-55 there was a fair recovery to 
24.42 inches. Ten years later, again, the re- 
turn was 23 inches. Then came twenty years 
of a more bountiful supply, the average between 
1865-85 being about 253 in. In 1885-95 the tota 
was 23in. It will be seen by these figures how 
variable is our climate, not only from month to 
month and year to year, but even if we take 
decennial periods. The average of the eight ten- 
year periods was 24.2 in.,. but during the eighty 
years there have been thirteen years in which the 
rainfall has fallen below 20 in. The lowest reccrd 
was.in the year ending September 30, 1864, when 
only 16.74 in. of rainfall were registered. The 
highest record was in the year ending September, 
1879, when no less than 35.32 in. of rain were 
recorded during the twelve months. 

The above records deal with the eighty years 
up to 1895; but coming down to more recent 
times, we find that the shrinkage in rainfall has 
been certainly very apparent. In the year end- 
ing September, 1901, the rainfall was only 
19.83 in., which, although low, is considerably 
above the 16.74 in. of 1864. In 1900 there’ were 
24 in. of rainfall; in 1899, 22.58 in.; and in 
1898, 14.75 in. This is the lowest year recorded ; 
but if, instead of taking the records for the twelve 
months to the end of September, we take the 
actual year 1898, ending Banaiber 31, we find 
that the rainfall was 18:85 in., which is a less 
alarming figure from the point of view of. deti- 
cient water supply. For the twelve months ending 
December, 1897, the rainfall was 25.43 in., but 
taking the actual year 1897 it was 22.13 in. ; 
in 1896 the September record was 23.51 in. If 
we take the past ten years (1892-1902), we find the 
average rainfall for the years ending December was 
21.74 in.; but for the years ending September it 
was 22in. This is lower than for any of the eight 
decennial periods before mentioned, and shows a 
decline of 2} in. below the average of the whole. 
Whether this is likely to be a continuous feature, 
and our climate is actually changing, as climates 
have in other lands, is a question for the meteoro- 
logist to determine. At any rate, we think most 
Londoners will be willing to sacrifice some of the 
Thames flow, if they can get a succession of fine 
summers such as we have had of late years. 

The serious aspect of the question is whether 
the River Thames and the Lea, and other 
sources, is likely to supply sufficient water for 
the needs of the London district. At the pre- 
sent time there are being abstracted from the 
Thames somewhat over 134 million gallons daily, 
the quantity having naturally gone up ever since 
records were taken, and as the population has in- 
creased. Sir Alexander Binnie, Mr. Fitzmaurice’s 
predecessor, estimated that in 1941 the population 
of London would be about 12} millions, and that a 
supply of something over 433 million gallons of 
water a day would be needed by it. As we have 
said on previous occasions, it will be time enough 
to make provision for this demand when a nearer 
approach to Sir Alexander Binnie’s estimate has 
been reached ; but it is considered by those who 
are in a position to form an opinion that the late 
engineer to the London County Council was some- 
what excessive in that estimate. 

We find, taking the conditions as they exist, that 
according to the most recent returns about 700 
million gallons of water constitute the daily natural 
flow of the river, so that we have in hand 566 mil- 
lion gallons of Water—the flow over Teddington 
Weir—as an average. This, of course, does not 











APRIL 10, 1903.] 


ENGINEERING. 


489 








mean that the daily flow would always be up to 
this figure ; but we have now the Staines reser- 
voirs, which should be a valuable aid in equalising 
the supply and flow, as they are calculated to take 
in water in ‘times of plenty and give it out in 
periods of drought. 

Another matter brought out in Mr. Fitzmaurice’s 
report, which is worthy of attention, is that the 
amount of water flowing down the river is falling 
off even more rapidly than the rainfall. This has 
reached even as much as 18 per cent. on the main 
flow over a series of years. The river is therefore 
diminishing faster than the rainfall, and this remark 
applies also to the Lea. As the report states, 
there are other relative causes, apart from in- 
creased pumping and deficiency of rainfall, tend- 
ing to alter the natural surface régime of the 
watersheds, such as better arterial drainage, large 
population and covered areas, and the increased 
consumption and diversion of water. In conclu- 
sion, Mr. Fitzmaurice points out that the ‘‘ causes 
of depletion are likely to be accentuated year by 
year, but as regards increased pumping and abstrac- 
tion from districts little able to bear any further 
drain upon their own resouress, a remedy ought to 
be found ; but I am unable,” he adds, ‘‘to make 
any suggestion in the matter.” Our readers will, 
of course, remember the suggestion formerly made 
by the London County Council, when the 30,000, 0000. 
scheme of bringing water from Wales was brought 
to the fore. Mr. Fitzmaurice is more moderate 
than his predecessor, and we think that Metro- 
politan ratepayers have every reason to be grateful 
that this is the case. 

The report is one of considerable importance, 
and will form a valuable source of information on 
a subject which is of leading interest to all house- 
holders. In this brief notice we have only been 
able to touch on the salient features, and our 
readers will do well to refer to the report itself. 
Should another long period of drought follow, 
the question of supplementing the existing water 
supply of the Metropolis will doubtless demand 
attention. Much, however, may be done towards 
economising the supply of water already at com- 
mand if compulsion were put upon the more 
wasteful user. 








FOREIGN TRADE OF JAPAN IN 1902. 
NotWITHSTANDING the somewhat unsettled state 
of affairs in Japan, not only in politics, but also 
in commerce and industry, the returns which have 
been issued by the Finance Department of the 
Government for the year ending December 31, 
1902, show an increase both in the values of the 
exports and the imports as compared with those of 
the previous year. The total value of the exports 
was 258,290,467 yen, being an increase of 5,940,024 
yen as compared with those of 1901. The total 
value of the imports was 271,733,536 yen, being an 
increase of 15,916,891 yen. The total value of 
the foreign trade was therefore 530,024,003 yen, or 
anincrease for the year of 21,857,815 yen. The balance 
of trade against Japan, moreover, was increased from 
3,467,102 yen in 1901 to 13,443,069 yen in 1902; 
a position which is largely accounted for by the 
decreased prices, both for manufactured goods and 
raw materials exported, by the fall in the price 
of silver, and a rise in the price of the raw cotton 
imported. The latter, indeed, accounts, in large 
part, for the difference in the balance of trade. 

We are in the habit of noting the chief points 
of interest in Japanese trade as they are recorded 
in the British Consular reports, as these generally 
indicate the subjects of greatest interest to British 
manufacturers and merchants, and it is therefore 
not necessary meantime to enter into details. A 
few of the chief items may, however, be mentioned. 
Our readers are not very much interested in Japanese 
exports, for except in a few cases they do not com- 
pete with those from Britain. Raw silk, silk 
tissues, tea, camphor, porcelain, and raw vegetable 
products in no way interfere with British imports 
in any of the countries to which they are sent, 
and therefore we need not go into details with regard 
tothem. Japanese coal is, however, now displacing 
British coal in all Eastern ports, and last year the 
amount exported was 2,938,191 tons, of the value 
of 17,270,718 yen, a slight increase of that of the 
previous year. It is interesting to note that the 
export of Japanese copper is of considerable im- 

rtance, amounting last year to 34,423,015 kin 
akin = 1.3227 lb.), of the value of 10,261,979 yen 
—-a considerable decrease from the preceding 


year, which, of course, is to be accounted for 


by the fall in the price of copper. The quality 
of Japanese copper is very good, and is there- 
fore of special use for electrical purposes. Um- 
brellas of the cheaper sort, to’ the number of 
2,053,084, and the value of 1,037,947 yen, were ex- 


countries in the Kast, as the prices at which they are 
sold place them within the reach of the poorest 
classes. One of the most remarkable developments 
is the manufacture of matches. Thirty years ago, 
matches of foreign style were practically unknown 
in Japan, except among the foreign residents. 
Now, not only do the Japanese manufacture suffi- 
cient to supply the whole of their own people, but 
they have practically a monopoly of the trade in 
China and other Eastern countries. Last year 
they exported 27,290,831 gross of boxes, of the 
value of 8,169,966 yen, being an increase of 
2,300,210 gross and 777,097 yen, as compared with 
the previous year. 

The Japanese industry of greatest interest to 
the people in this country, and especially in 
Lancashire, is that of cotton. Last year the 
value of the cotton tissues exported amounted 
to 5,986,546 yen—an increase of 524,574 yen 
as compared with the previous year. Probably, 
in the future, the increase will be at a more 
rapid rate. The export of cotton yarns in 1902 
amounted to 59,250,283 kin, of the value of 
19,900,523 yen, being a decrease from the previous 
year of 3,501,512 kin and 1,565,050 yen. Notwith- 
standing this decrease, the industry is evidently a 
most important one, and has a direct effect on 
British trade in the Far East. The Japanese mill- 
owners had a very unhappy time of it last year. 
Affairs in China disorganised their most important 
foreign market, the expenses of production were 
largely increased on account of the rise in wages and 
in the price of raw materials, and speculators 
caused a corner in the supply of raw cotton. The 
cornering operations ultimately ended in failure, 
and the domestic demand for yarn increased towards 
the end of the year. Moreover, the cotton crops 
in America and other parts of the world were so 
abundant that they caused a considerable decrease 
in the price of Indian and Chinese cotton, so that 
there is every prospect of prosperous trade during 
the present year. 

With these conditions of the cotton industry in 
Japan there was, naturally, a decrease in the 
amount of cotton yarns imported. Last year the 
amount was only 2,697,932 kin, of the value of 
1,747,875 yen—a decrease of 3,296,689 kin and 
3,125,863 yen, which almost looks as if this branch of 
British trade with Japan would soon disappear. At 
present it is for the most part confined to the higher 
counts, and even in these the Japanese are making 
rapid advances. The import of woollen yarns and 
cloths also decreased to the value of 268,180 yen. 
The trade in iron nails amounted to 1,451,126 yen, 
being an increase of 86,458 yen. The value of the 
steel rails imported was 1,662,700 yen, being an 
increase of 50,160 yen, and of iron bars and rods 
3,522,255 yen—an increase of 10,499 yen. The 
value of the other kinds of iron and steel imported 
amounted to 6,927,990 yen, being an increase of 
275,705 yen for a considerably decreased quantity. 
The value of the machinery and engines amounted 
to 8,052,520 yen, of locomotive engines 2,532,809 
yen, and of steam vessels 1,488,013 yen, all show- 
ing considerable decreases as compared with the 
previous year. However, this is not to be won- 
dered at, as the imports in these departments for 
some years previously were very large ; and when a 
railway or a steamship line has been established, 
the orders for locomotives or steamships are com- 
paratively small. During the year, the strictest 
economy was being exercised in every department, 
and, naturally, few new developments took place. 
Taken all over, the Japanese have every reason to 
be highly gratified with the progress which they 
have made in manufacturing industry. Foreign 
manufacturers and merchants should, however, 
note the effects which Japanese industry is having 
on the markets of the Facific area, and all should 
study the problems with which they are certain to 
be confronted in the not very distant future. 








DR. CARL ANTON BJERKNES. 
Ir is with very great regret that we have to 
record the death, on the 20th of last month, in the 
seventy-eighth year of his age, of Dr. Carl Anton 








Bjerknes, Professor of Mathematics in the Univer- 


ported, and they are to be found in use in all the’ 


sity of Christiania ; Dr. Bjerknes was one of the 
most accomplished and eminent mathematicians 
and physicists of the century that has so recently 
passed away. 

The name of Professor Bjerknes will be familiar 
to all who visited the Exposition Universelle 
d’Electricité which was held in Paris in the year 
1881, for it was there that he exhibited, for the 
first time, his superb and absolutely original series 
of experimental hydrodynamic illustrations of elec- 
trical and magnetical phenomena, which, it is not 
too much to say, gave to the Norwegian Section of 
the Exhibition a pre-eminent position from the 
physicist’s point of view. 

It is, however, an interesting fact that these 
beautiful experimental demonstrations were but 
the sequel of a mathematical research which had 
been pursued by Professor Bjerknes during the 52 
years which preceded them ; and it was not until his 
son, Mr. Vilhelm Bjerknes, now Professor of Mathe- 
matics in the University of Stockholm, designed 
the very elegant apparatus whereby the demonstra- 
tions were made, that a practical and experimental 
illustration of the abstract mathematical theories of 
Professor Bjerknes was possible to be given. 

This is not the place, nor is it the occasion, to do 
anything more than to allude to these researches, 
which our readers will find described in the pages 
of this journal. In the year 1882 we described 
and illustrated in considerable detail the apparatus 
and experiments,* and a further series of experi- 
mental researches made ihree years after, which 
embraced a further development of the same 
subject by Professor Bjerknes and his son.t In 
these experiments a most remarkable analogy was 
demonstrated between the phenomena. of mag- 
netism and electricity and the effects of rapidly 
pulsating or vibrating bodies upon other bodies, 
pulsating or vibrating in a similar manner when 
immersed in water or more viscous liquids, such as 
maize-syrup or glycerine. 

In the month of June, 1882, Professor Bjerknes, 
accompanied by his son, paid a visit to this country, 
and, in a  skyaae read before the Physical Society of 
London, he reproduced the experiments shown at 
Paris, to which he had added in the meantime a 
further development of the research, in which 
spheres and cylinders vibrating with a circular 
movement about their axes reproduced analogues of 
the effects of electric currents on currents and on 
magnets to a most remarkable degree, and he was, 
in this way, able to produce analogues by hydro- 
dynamic vibrations of such instruments as the 
electromagnet, the galvanometer, the magneto- 
meter, and of the electro-dynamic researches with 
which the name of André Ampére must for ever be 
inseparable. 

Only a few months before his death the great 
record of the life-work of Professor Bjerknes was 
completed by the issue of the second volume of 
the Magnum Cpus, written by his son, in which 
the mathematical reasoning and theories of Pro- 
fessor Bjerknes were treated in the first volume, 
the second volume being devoted more especially to 
their experimental demonstration. { 

Professor C, A. Bjerknes was a man of singularly 
genial and simple disposition, with a keen sense of 
humour, and an intense love of Nature, and of the 
peacefulness of a country life. Directly the vaca- 
tion at the University began, he, with his family, 
would migrate to some old farmstead in a forest on 
the mountain side ; and out of reach of all sounds, 
except the sighing of the pine trees or the roar of a 
waterfall, he would, with paper on his knee, work — 
at his favourite mathematical hobbies, and a great 
deal of the work that has made his name famous 
has been evolved amid such romantic surroundings. 

Carl Anton Bjerknes was a delightful ¢ompanion 
and a most lovable man; he has left a widow 
and four children to mourn his loss, which will be 
shared by a large circle of friends both in Norway 
and abroad. 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS IN ITALY. 

On Friday, April 3, one hundred and eleven 

members of the Institution of Electrical Engineers 

had assembled at Como, under the leadership of Mr. 





* See ENGINEERING, vol. xxxiii., pages 23, 147, and 191, 

+ Ibid., vol. xxxix., pases 305, 357, 413, and 543. 

t+ Vorlesungen iiber Hydrodynamische Fernkriifte nach 
C. A. Bjerknes’ Theorie. Von. V. Bjerknes, Professor 
an der Universitiit, Stockholm. Two volumes. Leipsig, 
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R. Kaye Gray, Mr. J. Swinburne’s successor in the 
presidential chair. Ladies brought up the number 
to 143. Some of the party had started on Wednes- 
day, breaking the journey at Bale. The majority, 
travelling also by the St. Gothard line, arrived by 
special train on Friday evening, and were accorded 
a musical reception by the municipality of Como, 
which was anxious to help members to make the best 
of their short stay. On behalf of the Italian Elec- 
tricians, the arrangements for the excursions had, 
in conjunction with the heads of the railways and 
works to be visited, been made chiefly by Mr. 
Colombo, the Director of the Royal Technical Insti- 
tute of Milan, and President of the Italian Sdcieta 
Edison, and Messrs. Berlini and Semenza, also of 
the Edison Company. 


Tue TRIPHASE VALTELLINA RaILway. 


Favoured by splendid weather, the party went 
on Saturday morning by special steamer up the 
Como branch of the lake to Varenna on the Lecco- 
Colico line. That special steamer—and still more 
the special trains on subsequent occasions—was 
very acceptable. It would be unreasonable to 
look for a fast service on the many local railway 
lines which intersect the district, and certainly 
any traveller who harboured such expectations 
would be speedily disillusioned. 

The Italian Government has fully recognised the 
desirability of an improved service, and has sup- 
ported various experiments in electric traction. 
Accumulator cars were introduced in 1898, on the 
Milan-Monza line, which forms a section of the 
Milan-Chiasso Railway, where the St. Gothard Rail- 
way ends. Those cars are no longer running ; but 
in 1901 a short accumulator line was opened be- 
tween Bologna and San Felice. The third-rail track 
to Varese and the Lago Maggiore, and the Lecco- 
Sondrio-Chiavenna lines, have been fitted up elec- 
trically in accordance with an agreement entered 
into by the Government on the one side, and the 
two chief Italian railway lines on the other. These 
are the Italian Northern Railways Company, in 
these districts known as the Rete Adriatica, and the 
Mediterranean Railway Company. 

The Rete Adriatica manages its railway lines, 
which are owned by the Government, under a lease 
which will expire in 1905. The Valtellina Rail- 
ways, with which we are now concerned, were com- 
pleted about 1886, and the electric service was, after 
two years of reconstruction and experiments, opened 
in September and October last. The Lecco-Colico 
branch skirts the eastern shore of the Lake of Como. 
At Colico the River Adda enters the northern extre- 
mity of the lake in a swampy delta, which used to be 
considered decidedly unhealthy. The one branch 
of the electric railway then proceeds up the Adda 
through the Valtellina as far as Sondrio, the other 
ascends more steeply to Chiavenna. At Sondrio 
the roads converge from the Bernina Pass and the 
Stelvio Pass(StilfserJoch),andat Chiavenna,thelines 
from the Spliigen and the Engadin vid the Bregaglia. 
A certain amount of holiday traffic is hence secured 
to these railways. But traffic ias been maintained 
all through the winter with trains of four carriages 
and less. The summer time-table just come into 
force comprises nine trains each way on the Lecco- 
Colico line, eight each way on the Sondrio, and six 
each way on the Chiavenna branches. The total 
distance is 106 kilometres (66 miles). The trains 
consist of old carriages hauled by new electric motor 
cars or locomotives. Chiavenna and Sondrio are 
termini ; at Lecco people in the ordinary cars may 
keep their seats to go on to Milan, but the electric 
motor cars are taken off, and the passengers in them 
have to change. An extension to Milan is con- 
templated, and would much benefit the enter- 
prise. 

The essential features of the Valtellina line have 
already been described in Traction anp TRANS- 
Mission.* It will be remembered that there has 
been some shifting in the general control, which is 
in the hands of the Sdcieta per la Trazzione Elet- 
trica sulle Ferrovia. That body has its headquarters 
in Rome ; the technical directors in Milan are Mr. 
G. V. Gianfranceschi and Dr. Magrini; the latter 
accompanied the party on the excursion. It need 
hardly be repeated that the chief credit for this 
énterprise is due to Messrs. Ganz and Co., of Buda- 
pest, and, next to them, to the Elektricitits- 
Aktien-Gesellschaft, formerly Schuckert and Co., 
of Nuremberg. The latter built the triphase gene- 
rators ; the former the turbines, cars, motors, and 


* See TRacTIOn AND TRANSMISSION, vol. ii., part ix. 





lines, and they have had, moreover, to bear the 
heavy responsibility of adapting triphase motors 
to railway service under difficult circumstances. 
We do not forget the Burgdorf-Thun Railway and 
other lines by Messrs. Brown, Boveri, and Co., of 
Baden, in Switzerland. The Burgdorf line was, 
however, especially built for the purpose; it is 
essentially a light railway, and it is, or was, worked 
with motor currents of 700 volts. We believe that 
authorisation has recently been obtained for raising 
the tension on the trolley line to over 800 volts. 
The Ganz trolley line carries currents of 3000 volts ; 
the track has gradients up to 22in 1000 ; there are 
many sharp curves and a large number of tunnels, 
making up 35 per cent. of the whole track length, 
through which travelling with steam engines must 
have been decidedly unpleasant. The 27 steam 
locomotives of former times are now replaced by 
two electric locomotives and by ten motor cars, 
most of which are fitted up as saloon carriages, the 
others being divided into first and third-class com- 
partinents. 

That the change had been accomplished some- 
what in a hurry, and under divided responsibilities, 
was still a little apparent during the past week. 
The goods traffic has taken an unexpected develop- 
ment, and the track was not strong enough for 
a speed of 26 miles; hence sleepers are added and 
relaid ; new locomotives are being built; car 
axles have broken and are being replaced. If a 
first-class ticket is asked for at a small station for 
another intermediate station, the respective ticket 
may have to be “cut out” in Italian fashion. The 
passenger receives a sheet of a peculiar tough 
paper with a canvas backing, on which are printed 
scales for lire along one edge and for centimes along 
the other. The clerk fills in the name of the 
station and the price, and cuts the ticket through, 
let us say, at 4 lire and 30 centimes ; the passenger 
takes his part of the paper, cut in a Z-line, and 
the clerk keeps the other for control. The system 
is primitive, and it takes time. On the whole, 
however, everything works smoothly, and the trains 
run quickly and punctually. There is undoubtedly 
some sparking at the trolley ; but this is not pecu- 
liar to the Valtellina Railway. 


THE Power Station at MorsBecno. 


The power is derived from the fall of the Adda 
River, which is tapped at Desco. Adam, 800 ft. in 
length, has been built across one of the two arms of 
the river, and the other branch has been closed. 
The water discharge is at least 25 cubic metres per 
second, which, under a head of 35 metres, would 
render 7500 horse-power available, about three- 
quarters of which can at present be utilised by three 
Ganz turbines and Schuckert alternators ; a fourth 
turbine is to be added. At high water the sluices 
at the intake are all up; at low water a constant 
level is maintained for the turbine-house by means 
of the sluices. The water passes through a canal 
about 3 miles in length, two-thirds of which is 
tunnelled through rock to Morbegno, where two 
flumes, steel tubes, 98 in. in diameter and 223 ft. 
long, descend to the power-house, under an inclina- 
tion of 45 deg. The overflow forms a picturesque 
torrent. At the upper end of the flumes are two 
pairs of sluices, each sluice requiring one man to 
work it. The steel tubes are cemented into the 
brickwork and concrete of the feeder canal. As 
the temperature varies between — 16 and + 32 deg. 
Cent.—that is, by about 90 deg. Fahr.—an expan- 
sion joint is used for the tubes which are not 
covered in ; the expansion may amount to $ in. 
The average fall in the feeder canal is 1 in 1000; in 
the last section the width and depth of the canal 
are increased, and the water velocity is thus 
diminished from 8 ft. to 2} ft. per second. 

The power-house, built by Mr. Gianfranceschi, 
hydraulic engineer, and Dr. Magrini, to the design 
of Messrs. Ganz and Co., is a building of pleasing ap- 

nce. The public road runs along the entrance 
ront, and the flumes pass under the road to the 
offside of the building, where they enter the tur- 
bines from below by two diverging branches. Thus 
the one flume feeds two turbines, and the other 
will do so after the fourth turbine has been in- 
stalled. The turbines are of the Francis type, con- 
structed by Ganz and fitted with Ganz regulators. 
Between the wheel-blades and the fixed guide- 
blades moves a ring-sluice, in which tongue-pieces 
are fixed that turn about their pivots. This 
movement can be effected in three ways: by 
the oil servo-motor under the influence of the 
Hartung pendulum governor ; by hand, and directly 
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from the switchboard, through the intermediary 
of a chain and the servo-motor. This latter 
regulation is only required for coupling two units 
in parallel, and as generally one unit suftices 
to develop the required power, it is rarely 
resorted to; it has, however, given satisfaction. 
As a rule, the automatic regulation by means of 
the servo-motor is relied upon. The governor acts 
upon the slide, which connects the two cylinders 
of the servo-motor either with the oil accumulator 
or with the suction side of the pumps, and the 
servo-motor directly turns the turbine sluice. 
Lest this movement be too rapid, however, the 
horizontal lever on which the governor acts is, at 
the other end, pivoted on a piston rod. sliding in a 
vertical cylinder. Any movement of the governor 
is thus at once checked. Although the water of 
the Adda, which in its upper course is a regular 
mountain torrent, carries many small stones with 
it, so that the grate bars above are very close to 
one another, this regulation is said to work so 
smoothly that the pressure required in the servo- 
motor, originally 15 kilogrammes, is now only 
6 kilogrammes. 

The horizontal turbine shaft, which runs at 
150 revolutions, is coupled with the Schuckert tri- 
phase alternator, and with the exciter. The 
turbine has only one bearing, on the dynamo 
side, the dynamo two, each with ring lubrication, 
and the exciter another small bearing. The 
generators are twelve-pole machines, with an 
internal revolving field and a stationary arma- 
ture, amply provided with ventilating notches, 
for currents of 20,000 volts and 2000 kilo-volt- 
amperes at the low frequency of .15 periods. 
The coils of the Schuckert generator project 
from micanite tubes, and are well bent apart ; 
spoke spiders are arranged on both faces. The 
fields are heavier than they look; they weigh 
44 tons, and the whole dynamo 69 tons. The 
slip-rings have copper gauze brushes. The ex- 
citers (carbon brushes) are machines of 450 amperes 
at 39 volts. To the end of the exciter shaft a cen- 
trifugal safety device has been attached to protect 
the dynamo against racing. The field of the 
exciter is itself excited from the light dynamo. 
When the generator and exciter speed becomes 
excessive, a heavy enamel resistance is thrown into 
the exciter circuit; with the aid of some mer- 
cury cup interruptors behind the switchboard, 
the same device also operates when the tension 
exceeds the extreme limit of 25,000 volts (and 
the speed 250 revolutions). The generator itself 
can stand short circuits of six times the normal 
load for 2 minutes, and tensions of 30,000 volts. 
When the load is put on, the pressure sinks at 
constant speed by 15 per cent. ; when suddenly 
taken off, it rises by 10 percent. The power factor 
is 0.7. 

About noon the slack railway service does not 
demand more than 1000 horse-power ; the maximum 
demand is 1200 kilowatts. The station is run for 
20 out of 24 hours on three shifts. The company 
pays the Government, which owns all the water- 
power, a rent of about 17,000 lire (francs) per 
year. The switchboard ox six panels in the power- 
house is of marble and iron, and is fit with 
Schuckert instruments. There are two sets of three 
bus-bars. Only the upper set is at present used for 
power transmission ; the other set serves for testing 
and is joined to water resistances. The room behind 
the board is remarkably spacious and well arranged. 
It was crowded on the day of the Institution visits, 
in spite of the protests of the administration, and 
such crowding could not, indeed, have been tole- 
rated behind ordinary switchboards. The regis- 
tering electricity meters were supplied by Messrs. 
Olivetti, of Ivrea. The high-tension parts are all 
above ; the lightning arresters, of the Westinghouse 
(Wirt) type, comprise a choking coil of copper 
band, insulated and loosely wound to a flat spiral, 
leaving a space of, say, 1 in. width between the 
convolutions. To this are joined the brass cylin- 
ders and ohmic resistance. The safety fuses consist 
of thin lead wires, each wire being packed with 
asbestos in a tube ; three of these tubes are ar- 
ranged in parallel in a larger tube. The fuses of the 
transformer stations and of the motor cars consist 
of silver wire 0.2 millimetre in thickness, imbedded 
in plaster-of-Paris in similar paper pulp tubes ; 
these fuses are by no means expensive. The high- 
tension wires, leaving the power stations, cross 
the road, and are at once protected against light- 
ning by an original device, due to Professor Friese, 
of the Schuckert Company. From the lower end 
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of the one water flume branches vertically upward 
a small water-pipe, which ends in three vertical 
jets. Each of these jets enters an opening in 
the bottom of a small zinc box, the water trickling 
down again at the side. The boxes are joined to 
the three main wires of the three phases. There is 
thus a constant leakage from the mains down the 
isolated drops ; the leakage only amounts to 0.08 
ampere, and the device has several times been seen 
to do its duty. 


Tue Line anp Ratiway. 


As illustrated in TRAacTION AND TRANSMISSION, 
the three wires of the 20,000-volt current primary 
line are strung on umbrella-shaped insulators— 
mostly from the Karlsbad Kaolin-Industrie—with 
five lips. The insulators attracted much attention ; 
they are fixed on posts or double posts of red 
larch, which, on brackets, also support the Ambroin 
insulators for the trolley wires, of 3000 volts, fixed 
about 20 ft. above the single track. In the tunnels 
the primary and secondary lines are separated ; the 
tunnel section, 114 ft. by 18% ft., does not leave 
much room for more than the trolley lines; and 
steam engines are still used occasionally, which 
would deposit soot on the wires. Hence the 
primary line is taken over the tunnels. The posts 
are encircled with a ring of spikes half way up. 
These spikes are to keep off trespassers, and have 
answered well throughout the part of Lombardy 
visited by the Institution. The posts are about 
200 ft. apart, and a visible sag is permitted. On 
the Paderno line this sag may in summer amount 
to 4ft. The three primary wires are placed ver- 
tically above one another—3 ft. apart; the two 
secondary wires are 2 ft. apart, in the same hori- 
zontal plane, because the trolley is formed by a 
roller, consisting of a left and a right half, 
insulated from one another. The diameter of the 
primaries is 8 millimetres, sometimes 7 milli- 
metres; that of the trolley wires 8 millimetres. 
The primary does not go quite to Lecco, but ends 
at the last station before that terminus—Abbadia. 
The railway shops are, however, at Lecco. 

There are no feeders, though the central power 
station at Morbegno is not in the middle of the 
line. The nine transformer stations, for 300 
kilowatts each, along the lines are all connected 
in parallel, and each can be cut off from both 
the primary and secondary lines. The trans- 
former house at Colico is the most complicated, as 
there the line from Morbegno branches, so that we 
get one primary branch to Lecco, another to Chia- 
venna, and one for the local transformer. Each 
branch contains a Schuckert high-tension switch of 
the horn type. The ordinary transformer house 
consists of two lofty rooms, separated by a brick 
wall. The front portion contains low-tension appa- 
ratus ; the back room, the transformer itself, the 
high-tension parts, and the ventilating fan for the 
vertical air ducts in the transformer. This fan is 
driven by a triphase motor for 14 volts, derived 
from a few auxiliary coils on the large transformer ; 
the same arrangement is adopted at most of the 
other power and transformer stations in Lombardy. 
All the switches—we must remember that low-ten- 
sion means here 3000 volts—are placed high up and 
are worked from below by ropes. The safety fuses 
are silver wires, 0.2 millimetre in diameter, as ex- 
plained above. 

The lightning arresters for the transformers are 
arranged on the following plan :—One pair of horns 
branches off between the high-tension line and 
impedance coils ; the far end of this branch further 
contains Wurtz interrupters; a second pair of 
horns branches off the middle of the impedance 
coils and joins the former above the interrupters. 
The three wires (for the three phases) are finally 
joined to a common earth plate. 

There are more lightning protectors, of similar 
construction, on the secondary side, where the 
impedance coil forms a solenoid of bare copper 
wire, whose turns are wide apart. Two of the 
secondary conductors are joined to the trolley line ; 
the third goes directly to the rails, which are bonded 
by }-in. copper bonds, fixed in conical unsplit steel 
ferrules; the ferrules and most of the bonds are 
covered by fish-plates, to prevent the copper wire 
from being stolen. The small diameter is amply suffi- 
cient, considering the high tension of the working 
currents. The track bonding is quite continuous 
all through. . The trolley line and the track itself 
bifurcate at each station, and thetrolley line sec- 
tions, intermediate between the stations, are 
insulated from one another by lengths of 2 ft. of 





creosoted wood. The general practice is to run the 
incoming train into the left-hand siding. 

For the security of the service the railway com- 
pany has adopted means too complicated to be 
described in detail, and which are, moreover, under- 
going changes. Messrs. Ganz and Co. have nothing to 
do with this part of the plant. We have first the 
Webb-Thompson staff system, At each station we 
notice two pillars resembling pillar-boxes, say 2, 
and y,; ¥y, is electrically joined with y, at the 
next station, x; with x) on the one preceding. Into 
these pillars, which are slotted, fit iron bars pro- 
vided with collar flanges at certain spacings ; the 
staffs glide down into the slots and rest above one 
another. With nine trains travelling each way, we 
have nine staffs in each, and a staff can only be 
taken out of y, if the y, staff has been replaced by 
the conductor of the train coming fram z. The 
conductor picks up his staff before starting, and by 
doing so closes a relay in the battery circuit y,, Y, 
which puts the section y,, y. under current. While 
the train travels, the staff stands in the motor 
cabin. On express trains, which do not stop at all 
the stations, this exchange of staffs, dropping one 
and picking up the other, is done automatically, 
just as mail bags are exchanged on our railways. 
At Colico there is a high signal cabin; here the 
conductor puts his staff on a tray, the signal- 
man pulls it up, and sends the staff for the next 
section down. 

The hydraulic point switches of Bianchi Servettaz 
work in harmony with these staffs, combined with 
the Stevens block system and Rizzi keys. Further, 
before a train enters the siding of a station, it 
passes over an insulated track section called the 
‘*buffer section,” and over a second called the 
‘‘shunting section.” We have thus three section 
insulators (there were four at one time). The 
buffer section is normally dead; the incoming 
train, which should have lowered its trolley arm 
and put on its Westinghouse brake, therefore 
comes toa standstill. The shunting section con- 
cerns the shunting and goods trains. The section 
insulators are placed, the first near the semaphore, 
the second 100 yards further onward. The whole 
station can be cut out. 

The motor cars, weighing 54 tons each, carry on 
the four axles of the two bogies four motors of 
150 horse-power, all apparently alike. The axle 
diameter is 170 millimetres (6.7 in.). Over it is 
pushed the hollow rotor shaft, made of a steel 
casting, 250 millimetres (10 in.) internal diameter, 
and about 4 in. inthickness. The stator is bolted to 
the bogie, in which the rotor has its bearing ; the 
rotor shaft is coupled with the wheel by the aid of 
two flanges attached to the parallelogram link 
coupling, already illustrated in TRACTION AND TRANS- 
MISSION, there being a counterbalancing flange at 
the other end. The clearance between rotor and 
stator is 2 or 3 millimetres only. Two of the 
motors—the primary motors—are with their stators 
always on the 3000-volt circuit, and at the high 
speed of 64 kilometres (40 miles) only these two 
motors are under current. In starting and in 
overcoming gradients, all the four motors are 
switched in, each secondary stator receiving 
300 volts from the rotor of its primary motor, 
while its own (secondary) rotor is closed through 
a liquid resistance (contained in one of two boxes 
provided with cooling flanges). All the switching 
operations, it will be remembered, as well as the 
raising and lowering of the trolley arm, are 
indirectly performed with the aid of compressed 
air furnished by a motor and compressor, which 
are automatically switched on when the air 
pressure sinks by 0.1 lb. The actual working 
pressure seems to be 124 lb. The liquid resist- 
ance which is joined to three slip-rings of the 
rotor consists of a solution of soda and glycerine, 
the latter having been added to prevent freezing of 
the liquid. The motorman can regulate the speed 
at which the compressed air is admitted into the 
boxes, thus raising the switches, and forcing the 
liquid up to the segments of sheet iron which serve 
as contacts, and whose edges are indented. 

The operation is as follows :—The air cock is 
opened, the primary switch is closed, and the 
water rises on the rheostat until the rotor is short 
circuited ; the car runs at half speed. When the con- 
troller is set for high speed, the secondary motor is 
cut out and the rheostat thrown into the primary 
rotor. These operations can only be effected in the 
sequence indicated, and the motorman cannot touch 
any high-tension parts when the trolley arm is up, 





because the key to the locked switch-box is in the 


valve casing connected with the compressed-air 
cylinder for lowering the trolley arm, and can only 
be taken out when the arm is down. Nor can he 
raise the trolley after having taken the key out of 
the open box door. 

Much depends upon the motorman. The whole 
staff now employed was trained for a year by 
Messrs. Ganz, at Budapest, and the men are now, 
after. the instructive trial period, well experienced. 
The tractive effort of each primary motor is 610 
kilogrammes ; that of a pair, 1200 kilogrammes. 
These are normal values, and can be more. than 
doubled. In starting or going up an incline 
ordinary trains may take up to 80, and momen- 
tarily even 100, amperes; but, on the whole, 
30 amperes seem to form the average. It was 
thought that the cascade grouping would be useful 
also to make the motors feed current back into the 
line when stopping. This is not done, however ; 
the current saving would not amount to much 
anyhow. The trolleys are taken off and the train 
is stopped with the aid of the Westinghouse brakes, 
Stopping and starting are very gradual. The cascade 
connection is regularly used in overcoming the 
steep incline on the Chiavenna branch. 

The efficiency of the cascade system has been 
much discussed. That it is not high is probably 
admitted. The actual locomotives weigh 46 tons 
and have four motors, all primary; on the new 
locomotives now under construction in Hungary, 
which will weigh 56 tons and run at 60 or 30 
kilometres, the cascade connection is also to be 
adopted. The cascade system is so far the only 
one which has allowed speed variation on triphase 
lines, and the various modifications proposed by 
Breslauer, C. E. L. Brown, Danielson, and others 
have not yet been sufticiently tried. Meanwhile, 
public opinion once more seems to incline towards 
monophase traction plants and motors; and the 
big experiment which the Westinghouse company 
are conducting on the Washington Annapolis 
Railroad will be watched with interest. According 
to figures recently published, the power consump- 
tion on the Valtellina Railway is 41.5 watt-hours 
per ton-kilometre, which corresponds to 67.5 watt- 

ours per ton-mile. This figure is high; but there 
is very little level or straight track, and the work is 
a novel experiment of great importance. The traffic 
conditions, moreover, are decidedly unfavourable. 

No accidents have happened since the opening 
of the line. Three fatal cases have occurred during 
the erection, though very stringent regulations had 
been issued, and, it would appear, disregarded. 
Once a broken trolley wire fell harmlessly on 
the insulated portion of the car roof, where the 
trolley arm structure rests on china insulators. 
The other portion of the car roof is covered in 
zinc, and earthed. An incident that happened in 
the early experimental time during shunting opera- 
tions-—when, we may add, both trolleys may be up, 
whilst only one is used for travelling in either 
direction—speaks for the good insulation of the 
motor cabins. A motor car ran into the tender of 
a locomotive; the motorman was flooded with 
water, and his switches were ruined, but the 
current did no damage. On another occasion the 
trolley line was broken because both trolley arms 
had been raised; no fatality ensued. Once the 
back current fed into the line by a train rapidly 
descending causing the turbines to race; the m tera 
mentioned arrangements have obviated a repetition 
of this case. 

On the Saturday of the Institution visit, one 
motor car pulled a train of 132 tons empty, carrying, 
in addition to the 143 members, at least 30 of their 
Italian colleagues. After a very pleasant lunch in 
the hotel garden at Sondrio, where Mr. Berlini, 
the prefect of the district, the chief: engineer of 
the Adriatic Railway, Mr Zurnini, and others, wel- 
comed the visitors, the spot was passed where, 
owing to an unreliable foundation resting on an 
ancient moraine, a large deviation and a new brick 
bridge, one span of 210 ft., are under construction. 
In the evening, Mr. Bléthy, who had come over 
for the day, had a warm send-off. 

(To be continued.) 








Frencn Rattways.—The extent of railway in operation 
upon the French State system and the six French private 
networks is 23,422 miles. It is expected that further 
lines will be opened in 1903 to the extent of 255 miles. 
The French State lines comprise 1822 miles ; the Southern 
of France, 2264 miles; the Northern of France, 2353 
miles; the Eastern of France, 3076 miles ; the Western of 





France, 3589 miles; the Orleans, 4551 miles; and the 
Paris, Lyons, and Mediterranean, 5779 miles. 
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NOTES. 


WoRKMEN-SHAREHOLDERS OF THE AMERICAN STEEL 
TRUST, 

At the beginning of the year the management 
of the United States Steel Trust offered to 
their workmen on fair terms 25,000 shares of 
101. nominal face value, carrying a_ prefer- 
ence dividend at the rate of 7 per cent. per 
annum, with other special future conditions to 
worker-shareholders of long standing; and it is 
now possible to give the results so far as subscrip- 
tion and allotment are concerned. The total staff 
of 168,000 ofticials and men were divided into five 
classes, according to the amount of salary earned. 
The great majority of the men, however, came into 
the class where the salaries did not exceed 1601. per 
annum, and where the men were to get shares equal 
in value to 20 per cent. of their annual wage. In 
this class, 14,260 men subscribed for 29,013 shares, 
and, consistent with the original intention, all the 
shares were allotted, although the number was in 
excess of the 25,000 originally set aside for this 
profit-sharing scheme. It may be accepted from 
the figures that at least 10 per cent. of the ordi- 
nary workmen thus participate, and they each 
hold an average of two shares, for which they will 
pay 331. In the second class, which includes 
—- earning 1601. to 500/. per annum, 
embracing the superior class of workmen, and 
some foremen and clerks, the intention was to 
permit the holding of stock equal in value to 
15 per cent. of the annual salary. Here 14,260 
men applied for 29,013 shares, and the allotment 
was 90 per cent. of the total applied for. This 
means 26,112 more shares held by workmen. When 
we get beyond 5001. per annum we deal with the 
staff; but the SS in the offer ranged up to 
50001. per annum. Between these extremes there 
were 1203 subscribers, and they applied for 7174 
shares. The scheme precluded them from holding 
as great a proportion, relative to their wage, as the 
workmen, and indicated that a much smaller per- 
centage of stock applied for would be allotted—from 
80 to 50. Altogether there were 27,633 applicants 
of all classes, and they subscribed for 51,125 shares, 
so that it may be taken that the workers hold stock 
in the company equal to half a million sterling par 
value, or over 800,0001. at the purchased value—a 
proof that the scheme, which we fully described in 
arecent article (page 115 ante), must be pronounced 
a success thus far. Experience will be awaited 
with interest. 


A GOVERNMENT GRANT TO THE ENGINEERING 
STANDARDS COMMITTEE. 

On another page we publish correspondence 
between the Board of Trade and the Engineering 
Standards Committee which appears to mark a new 
epoch in the relations between the Government 
and the national industries. It will be seen that 
the Treasury is prepared to subscribe a sum 
of 30001. towards the work of the Committee, 
and to nominate a representative on this Com- 
mittee. The sum, of course, is not large ; indeed, 
in view of the fact that the nation purchases 
some 40 million pounds’ worth of goods per annum, 
of which a large proportion would be cheapened 
by the adoption of standards, it is, perhaps, 
small, and it is, moreover, subscribed for one 
year only. Nevertheless, the important fact re- 
mains that a step in advance has been taken, largely, 
we should imagine, under the influence of the very 
capable business men now responsible in each House 
of Parliament for the Admiralty. A short time ago 
Mr. Arnold Forster announced that the three firms 
supplying the Navy with 12-in. guns had been ‘‘got 
together” and had agreed to adopt standard and in- 
terchangeable fittings for these weapons. The saving 
thus effected will be about 200,0001. It was also stated 
that the Admiralty had decided to adopt officially 
the sections of the Engineering Standards Committee 
in all future orders for structural material. One 
great advantage of standards lies in the security with 
which manufacturers can make to stock in the cer- 
tainty of being able to sell sooner or later. 
Special sections wanted in the case of an emergency 
have hitherto been obtainable only after a long 
delay, and, unless a very large quantity was needed, 
had to be paid for at a very great advance in price 
as compared with common shapes. The step taken 
by the Government, we may add, is only consis- 
tent with their previous record in the matter of 
encouraging science and industry. We owe to 
them the National Physical Laboratory, certain 





technical education Bills, and the Permanent 
Committee on Explosives; the inception of the 
latter, however, must be credited to Mr. Haldane. 


Propverty IN A NAME. 


The case of Fels v. Hedley and Co., which was 
recently heard by Mr. Justice Byrne in the Chan- 
cery Division, raised a very interesting question as 
to the right of a manufacturer to appropriate a 
word in common use for the purpose of describing 
particular goods made by him. It appears that 
the plaintifis were an American firm of soap manu- 
facturers who had introduced a household soap 
into this country in 1901 under the name “ Fels- 
Naptha.” The defendants in 1902 introduced a 
soap under the name of ‘‘ Ladybird Naptha Soap.” 
Both articles had acquired a large sale owing to the 
well-known cleansing qualities of naphtha. The 
plaintiffs brought an action to restrain the de- 
fendants from using any title for their goods 
of which the word ‘‘ naptha ” formed part, unless 
they at the same time took precautions to clearly 
distinguish their goods from those of the plaintiffs. 
Their main contention was that the words ‘‘ naptha,” 
and ‘‘ naphtha ” in connection with soap, had come 
to be used by the public to denote their soap and 
no other. r. Justice Byrne, however, after a 
lengthy inquiry, held that the word in question, as 
applied to soap, being a descriptive word, had not 
acquired in the market a meaning denoting the 
plaintiff's goods to the exclusion of the goods of all 
manufacturers of soap. He accordingly refused to 
grant the injunction asked for. Those who cherish 
the belief that constant use of a particular title will 
always give them a prescriptive right should bear 
in mind that there is an important distinction be- 
tween fancy words and words incommon use. Ina 
case which came before the House of Lords in 1899, 
Lord Davey said that ‘‘a man who takes upon 
himself to prove that words, which are inerely de- 
scriptive or expressive of the quality of goods, have 
acquired the secondary sense to which I have re- 
ferred, assumes a much greater burden—and, 
indeed, a burden which it is extremely difficult to 
discharge—a much greater burden than that of a 
man who undertakes to prove the same thing of a 
word not significant and not descriptive, but what 
has been compendiously called a ‘fancy word.’ ” 
He also pointed out that when a man takes a de- 
scriptive word and is the first to apply it to a parti- 
cular class of goods, the evidence of those who 
come forward and say that the name is associated 
in their minds with his goods, and his goods alone, 
is of a very slender character, for the reason that he 
was the only maker of the goods while his monopoly 
lasted. In view of the above statement of the ling, 
those who wish to obtain the monopoly of a dis- 
tinctive title for any particular make of goods 
should always endeavour to use a fancy word. 


TIN. 


The industrial consumption of tin continues on a 
large scale, and though the supplies are now 
larger as a result of the high prices which have 
ruled since 1899, they are scarcely equal to the 
demand. For the twelve months to March 31, the 
supplies of tin included in the statistics of Messrs. 
Ricard and Freiwald—that is to say, all supplies ex- 
cept those of Cornwall and Bolivia, which go direct 
into consumption—were 74,816 tons, whereas the 
deliveries for the same period were 75,507 tons. 
For the two previous years the consumption— 
as indicated by the trade figures, which are never 
far out—was below production, being 71,929 tons 
against 73,955 tons for 1901-2, and 68,343 tons 
against 68,450 tons for 1900-1. Most of the world’s 
annual supply of tin comes from the Straits and from 
the Dutch islands of Banka and Billiton. Australia, 
a small producer as compared with the Straits and 
Banka, has been increasing its contribution in 
response to the good prices, and as the Straits 
have also been responding to the same influence, it 
follows very clearly that the boné fide requirements 
for the metal are on a big scale. From the Straits 
in the past twelve months the exports have been 
52,417 tons, as compared with 51,275 tons for 
1901-2, 46,203 tons for 1900-1, and 42,838 tons for 
1899-1900—a very considerable increase for four 
years. The Banka-Billiton sale is very largely a 
fixed quantity, a gentleman in Amsterdam having 
complete command of those sources of supply. It 
is very probable that the Straits could send more 
tin if were disposed to break the market and 
send prices down a matter of 201. or 251. per ton ; 
but the astute Chinamen who run the mining 





industry in that part of the world recognise that it 
is good policy to keep the output moderately low, 
so that the price of the metal in London may be 
kept moderately high. The ‘‘bull” clique in 
London, which has held the reins so tightly for 
four years past, has a good understanding with the 
gentlemen at the Straits Settlements, so con- 
sumers are not likely to be deluged with more of 
the metal than they can find use for. Just now 
America is buying largely. Manufacturing industry 
in that country keeps very active, and although an 
indifferent harvest—if indifferent harvest there be 
—for the current year will make all the difference 
between prosperity and a reaction, there is no ques- 
tion that the orders on hand will mean a con- 
tinuance of heavy consumption for months at least 
tocome. During the twelve months ‘to March 
America took 37,700 tons out of the available 
total of 75,507 tons, as compared with 31,861 tons 
out of 71,929 tons for 1901-2, and 29,050 tons out of 
68,343 tons for 1900-1. The visible supply of tin 
now is 17,800 tons as against 15,100 tons at the 
end of February. The increase is attributable: to 
the fact that March saw a very big Banka-Billiton 
sale, while the deliveries were on much the same 
scale as in the previous month. By reason of pro- 
fessional manipulation based upon conflicting re- 
ports of shipments from the Straits, the price of 
tin in London has advanced. 








LumperR IN Maine.—The Forestry ‘Commissioner in 
Maine estimates that there are still standing in that 
State 21,000,000,000 ft. of spruce lumber not less than 
9 in. in diameter at a height of 4 ft. He is also of 
opinion that there is a yearly growth of 3 per cent., or 
630,000,000 ft. This is about the average annual cut of 
spruce lumber in Maine, so the Commissioner thinks 
that there is no immediate danger of the extermination 
of the timber if the forests can be preserved from fire. 





KELLY’s DrrRECTORY OF MERCHANTS, MANUFACTURERS, 
AND SHIPPERS.—This is the seventh edition of this annual 
publication, published by Kelly’s Directories, Limited, 
182, 183, and 184, High Holborn, London, W.C., and gives 
lists, classified under the respective trades, of the im- 
porters and exporters in the principal towns in each 
country, the location, &c., of the town being also recorded. 
These Tata extend to 2300 pages, and following them are 
tables of the customs tariffs of all countries, a trade mark 
section, and a list of merchants and manufacturers in 
Britain, bringing the total number of pages to over 4000. 
We are informed that a high opinion is formed of the 
book by our Consuls abroad. 





Contracts. — Messrs. Hughes and Stirling, Clock 
House, Arundel-street, London, are at present building a 
refuse destructor for the municipality of Frederiksberg, 
oe. The destructor is being built to the designs 
of Mr. A. J. Liversedge, A.M.I.C.E., and is of large size. 
It will be capable of burning up to 180 tons of refuse per 
ei A large os age ag beock and Wilcox’s water- 
tube boilers is being also erected to utilise the heat of the 
gases resulting from the combustion of the refuse. As 
these works will be the first refuse-destructor installation 
in Scandinavia, great interest is being taken in them.— 
The Linde British Refrigeration Company, Limited, will 
supply the refrigerating machinery saad by the Aber- 
deen Markets Company for the extension of their cold 
storage chambers now in course of construction.—The 
contract for twelve months’ - ly of cables, joint-boxes, 
&e., ee by the Ilford Urban District Council has 
been taken by W. T. Henley’s Telegraph Works Com- 
pany, Limited. 

BRITISH AND AMERICAN Locomotives IN SpPaIN.— 
Reporting on the trade of Bilbao during 1901, Consul 
Ranald Macdonald makes the following reference to rail- 
way engines and rolling-stock:—The Bilbao and Santander 
Railway Company placed an order with the Allison 
Carriage Cmapeny for several corridor carriages on their 
Bilbao and Arenas line; they placed, ides, an 
order for several locomotives with British builders who 
had already supplied others with excellent results. Their 
engineer now states that, from experience with American 
locomotives bought several years ago, he much prefers 
waiting for a longer period in order to obtain British 
engines. An order for fifty mineral wagons was placed 
with the native works at Beasain by the Bilbao and 
Portugalete Railway. Delivery is said to have taken 
nearly twelve months. This company uses British loco- 
motives only. British manufacturers of locomotives are 
holding their own, one firm alone having sent into this 
district in 1901 about a dozen engines of various sizes. 
The same firm secured a contract for an important in- 
clined-plane installation for bringing down iron ore, 
the length of the incline being 875 yards, with a gradient 
of 3 per cent., the drum, 15 ft. in diameter, weighing 
nearly 50 tons, with a cable 5 in. in circumference. The 
completed work is giving good results. The firm referred 
to have, moreover, supplied for the same installation two 
locomotives and some 40 mineral wagons of the Hopper 
— to carry 6 tons each. The Astillero and Ontaneda 

ilway ordered a locomotive from a British house. They 
already had two on hand built by a well-known American 
company, but these were found unsatisfactory in various 
ways, the consumption of fuel being excessive, and their 
handling power less than that of a British engine of much 
less weight. : 
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THE VIBRATION OF STEAMSHIPS. 
To THE EpiTor Or ENGINEERING. 

S1r,—Let me assure Admiral Melville that personally 
I have the greatest respect and admiration for all he has 
done during his eventful life. I defer to his authority on 
every matter which is merely a matter of opinion, and 
concerning which he can make claim on his own experi- 
ence. His personal experience with unbalanced engines 
is, I acknowledge, unique, but with balanced engines he 
cannot claim authority from his own experience. 

Admiral Melville states that ‘‘my rs have added 
no fact of the slightest importance of which he was not 
cognisant.” I accept his word on this point, merely re- 
marking that he has given no sign that he : 
knowledge either by any published communication or by 
his practice. 

Admiral Melville knows perfectly well that the forces 
and couples due to the valve-gear are of the primary 
order, and the valve-gear, therefore, does not sensibly 
affect the essential point of his argument concerning 
secondary couples. ‘lo make clear, however, what the 
weights given in my,paper refer to, I may inform him 
that the figures giving the weight of the valve-gear in- 
clude both ahead and astern gears. Separating these 
figures into ahead, astern, reciprocating, and revolving 
parts, the coefficients obtained by the standard of com- 
parison instituted by Admiral Melville—namely, average 
weight of valve-gear divided by weight of revolving and 
reciprocating parts of one low-pressure main gear—have 
the following values :— 


Ahead reciprocating gear 0.0954 
»» revolving gear 0.0378 
Total ahead gear 0.1332 

Astern reciprocating gear 0.0170 
»  Tevolving gear 0.0337 
Total astern gear fe 0.0507 


Adding the totals together the figure becomes 0.184. 


I suspect Admiral Melville’s figures do not include the 
astern gear. I invite him to give a table similar to the 
above for the Chauncey. In making any comparison 
between Admiral Melville’s figures and those above, it 
should not be overlooked that those above refer to a mer- 
chant vessel, and Admiral Melville’s to a small warship. 

I may say that my object, equally with Admiral Mel- 
ville, is to find the truth of the matter, not only with the 
Yarrow-Schlick-Tweedy system of balancing, but with 
any form of balancing. Neither in my book on the sub- 
ject nor in my papers have I suppressed the secondary 
couple peculiar to the Schlick four-crank symmetrical 
engine. In fact, in Fig. 112 of my book I give a curve 
showing the actual value of this secondary couple for dif- 
ferent ratios in the cylinder pitch. 

Whatever may be Admiral Melville’s beliefs on the 
subject, his method of presenting them is to discredit 
those who differ from him. He challenges me to prove 
that in ‘‘any single case there has n a shadow of 
misrepresentation.” I reply to this by quoting his re- 
marks concerning the torpedo-boat ‘‘S 42. 

On page 71 of ENGINEERING, January 16, Admiral Mel- 
ville first deduces that there are severe vibrations of the 
second period; then he goes on to say :— 

‘“*§ 42 had first three-crank (unbalanced) engines, the 
cranks being at 120 deg. This, for reasons not explained, 
was replaced by a four-crank (unbalanced) engine, with 
cranks at right angles, which seem to have produc 
severe vibrations, as it was rebuilt and ‘balanced’ by 
data from Schlick. We are further informed by Von 
Jaski that the engine was so faulty that the boat with 
the Schlick engine could not be rae in squadron evolu- 
tions, and had once more to get a shaft with cranks at 
right angles. Furthermore, the end sought—to reduce 
the vibrations of the hull by counterbalancing the free ver- 
tical forces and the rocking moments—was not obtained ; 
on the contrary, the vibrations were very much greater. 
Mohr’s statement is to the same effect. Zhe evidence from 
this experiment is most conclusive.” 

The italics are Admiral Melville’s. Why has Admiral 
Melville suppressed the fact that when the Schlick engine 
was run after the propeller had been taken off, S 42 re- 
mained ‘‘absolutely at rest, with the exception of small 
vibrations of the second order, which were not measur- 
able.”* (‘‘So lag das Boot absolut ruhig, abgesehen von 
nicht messhar kleinen Schwingungen der doppelten 
Periode.”) 

Does Admiral Melville pretend that his quotations and 
his comments thereon correctly represent the facts of this 
case? They really contrive to give exactly the opposite 
impression to the true facts. 

_ Admiral Melville attributes the vibration of 8 43 en- 
tirely to the balanced engines, when really they were due 
to the propeller. 

Admiral Melville’s position concerning this matter 
seems to me the most ambiguous that an engineer of his 
eminence and yeeponsibality kas ever taken up. He has had 
the Macalpine engine before him for at least three years, 
because Mr. Macalpine in the discussion on my paper at 
the Institution of Naval Architects, on March 28, 1901, 
stated that Admiral Melville had approved the design of 
his engine, and produced a drawing with Admiral Mel- 
ville’s signature on it, which drawing, with the signature, 
is published in the: Transactions of the Institution for 
1901, Plate LIV. So far as I know, Admiral Melville 
has not built the engine, and yet he is ages wi So 
to the engineering profession at large with all the autho- 
rity of his name and position. 


_ Jahrbuch der Schiffbautechnische Gesellschaft- 
Zweiter Band,” 1901, page 278.—Giimbel on Ebene 
Transversalschwingungen, 





d such h 





Admiral Melville is discrediting an engine he has never 
tried himself, and advocating an engine he has never 
tried, and building an engine which the secon- 
dary couple which he objects so much to in the Schlick 
engine, and in addition has unbalanced primary forces, 
primary couples, and secondary forces. 

Yours truly, 
W. E. Dacpy. 








THE ENGINEERING STANDARD 
COMMITTEE. vs 
To THE EpIToR OF ENGINEERING. 
S1r,—I beg to enclose copy of correspondence which 
as passed between 'the Board of Trade and this com- 
mittee, and in view of the importance of the subject to 
the trade of this country, I should be glad if you could 
publish the two letters in your next issue. 
I am, dear Sir, yours faithfully, 
Les.iz S. ROBERTSON, 
Secretary. 
28, Victoria-street, Westminster, 8. W., 
April 3, 1903. 


Board of Trade (Railway Department), 
7, Whitehall Gardens, London, S.W., 
March 24, 1903. 





Sir,—Referring to your letter of November 25 last on the sub- 
ject of the grant desired in aid of the funds of the Engineering 
Standards Committee, I am directed by the Board of Trade to 
state that they laid the request of the Committee before the Lords 
Commissioners of His Majesty’s Treasury, and urged in support 
thereof that the work being carried out by the Committee is of 
the greatest importance, and one that might well be encouraged 
by the State. 

In response, the Treasury have expressed their willingness to 
include in the Board of Trade Vote for 1903-4 a sum of 30007. as a 
contribution to the funds of the Committee for that year only, on 
the understanding that they are not thereby pledged to continue 
the grant in later years. 

After the sum has been voted by Parliament for the purposes of 
the Committee, the actual expenditure under the vote will have to 
be authorised by this department on the recommendation of a 
committee, which should be specially Me preer for the purpose 
by the Institution cf Civil Engineers, and should contain one ex- 
officio representative of the Board of Trade. 

In conveying to the Engineering Standards Committee the de- 
cision come to bythe Treasury as to the grant to be made, the 
Board of Trade desire me to state that they regard the work 
undertaken by the Committee, including as it does the prepara- 
tion of standard specifications for engineering works, and of stan- 
dard sections of rolled iron and steel, together with the standardi- 
sation of parts of locomotives and electrical = as tending 
to reduce both the cost of production and the time occupied in 
completion, and as being of the highest value to the country at 
large. 

I am, Sir, your obedient servant, 
Francis J. 8S. Hopwoop. 
Leslie 8. Robertson, Esq., 
Engineering Standards Committee, 
28, Victoria-street, S.W. 





April 3, 1903, 

The Assistant Secretary 

(Railway Department), 
Board of Trade, Whitehall, SW. 

Sir,—I have the honour to acknowledge the receipt of your 
letter of the 24th ult. informing me that the Lords Commissioners 
of His Majesty’s Treasury have included in the Board of Trade 
Vote for 1903-4 the sum of 30007. as a contribution towards the 
funds of the Engineering Standards Committee for that year, and 
stating that the actual expenditure under the Vote would have to 
be authorised by the Department on the recommendation of a 
Committee which should be specially appointed for the purpose 
by the Institution of Civil Engineers, and which should contain 


ed | one ex officio representative of the Board of Trade. 


The Main Committee have had this letter under consideration 
and desire me to say that nothing would be more agreeable to 
them than the appointment of representatives of the Institution of 
Civil Engineers and of the Government to advise as to the actual 
expenditure under the Vote. 

e Committee have communicated your letter to the Council 
of the Institution of Civil Engineers, with the result that that body 
is prepared on behalf of the Institution to deal with the question 
of making recommendations as to the expenditure under the 
Vote in accordance with the terms of your letter. I am informed 
that the Committee in question will consist of the following :-— 

The President of the Institution of Civil Engineers. 

The Senior Vice-President of the Institution of Civil Engineers. 

Mr. James Mansergh, F.R.S., Past-President of the Institution 
of Civil Engineers. 

Sir John Wolfe Barry, K.C.B., Past-President of the Institution 
of Civil Engineers. 

Sir William Preece, K.C.B., Past-President of the Institution 
of Civil Engineers. 

Sir Benjamin Baker, K.C.B., Past-President of the Institution 
of Civil Engineers. 

Sir Douglas Fox, Past-President of the Institution of Civil 
Engineers. 

Mr. Archibald Denny, M. Inst. C.E., with 

A Representative of the Board of Trade. 

The Secretary of the Institution will, no doubt, communicate 
with you in regard to the matter, and I shall be glad if you will 
kindly inform me whom the Board of Trade propose to appoint 
as their representative. 

The Committee desire to take this opportunity of putting on 
record their appreciation of the Government’s desire to assist the 
trade of the country by placing at their disposal not only financial 
support, but also the valuable services of representatives of the 
various Government departments. 

The Committee venture to hope that, when the present vote is 
exhausted, the Government will favourably consider the desira- 
bility of further assistance, as they attach very high importance 
to the necessity of organising a permanent body which shall keep 
in touch with the scientific and practical development of the 
trades concerned, and be prepared to revise the standards by 
addition or deletion, and to modify the methods of testing as 
necessity may arise. 

I have the honour to be, Sir, your obedient servant, 


Lesiiz 8S, Ropertson, Secretary. 








PIG IRON. 
To THE EpiTor OF ENGINEERING. 
Srr,—Can you, or any of your readers, inform us where 
we can obtain pig iron, of which the following is approxi- 
mately the composition ?— 








a Per Cent. 
Silicon = Me ‘ 1.00 
Phosphorus ... d, 0.50 
Sulphur pa ‘ 0.25 
Manganese ... ne 1.50 
Carbon ; ey Se ent 3.25 
Tron ... ose - ee ak di 93.50 

100 


Thanking you in wae we are 
ours faithfully,. 
: SHARDLOW AND Co 
Bnitannia Foundry, St. Peter’s-lane, Leicester, 
April 1, 1903. 








GAS LIGHTING. 
To THE Eprtor oF ENGINEERING. 

Srr,—Permit me as a reader of your valuable journa 
to take exception to the false notion abroad to the effect 
that gas lighting is becoming a bene, bon the past. This 
has been produced from an altogether erroneous state- 
ment. That gas used for stoves has enormously increased 
of late years does not prove that gas lighting 1s decreas- 
ing. As illustrative of the position, the case of this town 
may be mentioned. According to the public Press, the 
then Mayor (Mr. Alderman Ernest Woodhead, M.A.) 
quoted some figures to the Council on November 10 last, 
setting forth the position of the gas consumption during 
the six years ending March 31, 1902, which are most sig- 
nificant. His Worship stated as follows, that the gas 
used for stoves had been :— 


Cubic Feet. 

Year ending 1902 ... ae aa 183,642,200 
1896... a Re 62,176,800 
Increase... 121,465,400 


This increased consumption is about 200 per cent. in the 
period named. 

But the position now contested is that gas for lighting 
purposes is becoming a thing of the past. 

For the refutation of this I must again refer to the 
before-mentioned published statement by the Mayor. 


His Worship stated that the amount of gas used for light- 
ing purposes had been :—~ 
Cubic Feet. 
Year ending March, 1896 ... 443,767,500 
‘3 re Wa. ts , 256, 600 
Decrease 60,510,900 


This 13 per cent. decrease on the six years far from re- 
presenting less lighting, actually records the reverse, 
inasmuch as during the period covered by the comparison 
the Welsbach burners have been largely adopted. 

Throughout this town the flat-flame burners in the 
street lamps have been superseded by the Welsbach 
burners, which consume but 34 cubic feet, whereas the flat- 
flame ones consumed 5 cubic feet per hour, and were 
charged for at this rate, so that a reduction of 30 per cent. 
is at once accounted for upon this item; and not only so, 
the flat-flame burners gave a lighting efficiency of about 
2 candles per cubic foot, which, multiplied by the 5 cubic 
feet, represents a total of 10 candles. The Welsbach 
burners give about 17 candles per cubic foot, and this 
multiplied by the 34 cubic feet equals about 60 candles, 
as compared with the 10 beforementioned, or 500 per 
cent. increased light for 30 per cent. less gas consumed. 

Taking the efficiency of two candles per cubic foot for 
flat-flame burners, and comparing it with 17 candles 
obtained from the most common incandescent burners, it 
will be seen that the light obtained is 750 per cent. more ; 
thus accounting for a reduced gas consumption, but not 
for reduced lighting, or the matter may be stated in the 
following manner :— 

If candle-power is the efficiency of 1000 cubic feet 
of gas, what amount of gas will be required if the effi- 
ciency is 17,000 candles per 1000 cubic feet ? 


Answer. 
As 17,000 : 2000 :: 1000 : 118 cubic feet. 


This 118 ft., compared with 1000 cubic feet, shows a 
reduced consumption of 88 per cent. ; while, as before 
mentioned, in this town the decrease for lighting pur 
in the six years (the period during which the Welsbach 
mantles have been in vogue) is only 13 per cent. ; more- 
over, the last census unfortunately revealed a slightly 
reduced population. 

_ It may stated that the Huddersfield figures for 
lighting and stove purposes are available on account of 
the differential prices charged, and there are separate 
meters for each. For some purposes, as before pointed 
out in your columns, gas is infinitely more desirable than 
electricity ; but for others, of course, vice versd. There 
is not any desire in these remarks to disparage electric 
lighting; but facts speak for themselves. t should 
further be noted that I have only based my calculations 
upon a candle efficiency of 17 candles per cubic foot for 
the most common Welsbach burners; but it is well 
known that = Kern burners = 30 candles, and under 
some improved systems more than 80 candles per 

has been canes — 

It is only fair that a widespread notion arrived at 
through entirely a misapprehension should be called 
attention to. 

I have ignored, for the present, at all events, makin, 
any comparisons as to costs, as it is generally recognised 
= electricity in any form for lighting is an expensive 
uxury. 

Yours faithfully, 
Epwarp A, Harman, M. Inst. C.E. 

Gas Works, Huddersfield, April 4, 1903. 
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HYDRAULIC EXPERIMENTS ON A 
PLUNGER PUMP. 
To THE EpitTor OF ENGINEERING. 

Srr,—I have read with very great interest the article 
of Professor Goodman in Nos. 1939 and 1940, and, if you 
will allow me, wish to clear up one of the ‘‘ mysteries ” the 
author has met with. There can, of course, be no mysteries 
if the experiments have been carefully made and the theory 
applied to them based on the right suppositions, which 
appears to me not to be so. 

On page 326, Fig. 28(see issue of March 6), the 
author shows a diagram of the pump at 70 revolu- 
tions per minute, which does not agree with his theo- 
retical conclusions, and on page 327 he says that 
“the space between the plunger and the water con- 
tinues to increase until a point is reached where the 
pressure available for forcing the water into the pump 
1s equal to that required to accelerate the water in the 
suction pipe.” This is by no means the case; this space 
will cease to increase when the velocity of both plunger 
and suction water become equal, not their acceleration or 
accelerating forces. He further says that the water 
catches up the plunger when the point n is reached —i.¢., 
when the area m no is equal tok 6’ m”. What do these 
areas represent? They represent force by space or work. 
The water, however, reaches the plunger when the travels 
of both (from the beginning of the stroke) become equal ; 
but this is not expressed by force x space, but by velocity 

x time. 

In order to solve the problem we must find out the law 
according to which the water in the suction pipe will move 
under the difference of the atmospheric pressure and the 
pressure in the pump (suction height being zero in this 
particular case), and under the influence of the friction in 
pipe and suction valve. The acceleration due to these 
forces is expressed by the equation 


aw 
P=be*** , . (1) 


in which e means the base of the hyperbolic logarithms, t 
the time in seconds, a a coefficient expressing the friction 
in pipe and valve, b a coefficient depending on the dia- 
meter and length of pipe. Then the velocity of the suction 
water will be 


t — . 
be~*Va,a¢e= ° (1-6 “tVa ) - (2) 
0 Va 


and the travel 
7 


= _b (1-¢~tVa).ae= 
va 


Vv 


0 


i btwa te~'Vq —1 ) , 
a 


Tt is generally assumed that the water in the suction 
pipe commences to move in the same instant as the 
plunger, which, however, is wrong, as the water can only 
move «after the delivery valve has closed. This is always later 
than the end of the delivery stroke, and can be proved by 
experiment if the valve diagrams are taken under a right 
angle to the crank or by an indicator, the drum of which 
moves according to time; for theory I must refer to the 
book ‘‘ Das Pumpenventil,” by Otto H. Mueller (Arthur 
Felix, Leipzig, 1900). Any pump valve will reach its seat 
after a time measured from the end of the stroke of 


(3) 


ee 

wet ew 
in which f is the free area of the seat, / the circumference 
of the valve, v the velocity through the space between 
valve and seat. v is given by Professor Goodman on pa 
329 at 1.75 ft., but seems wrong, as, according to the 
lift of 0.33 in., which I understand is the maximum lift at 
71.2 revolutions, or at the maximum speed of the plunger, 
which is 0.556 metres, v must be 1.63 metres. The velo- 
city is nearly the same in all positions of the valve, as the 
lift of the valve fairly closely changes in proportion with 
the speed of the plunger. From this I find in this case 
ty = 0.0156 second. 

Now, referring to Fig. 1 annexed, the stroke commences 
at O, its time of 0.43 seconds expires at A. The water in 
the suction-pipe commences to move 0.0156 second after 
O, or at C. Curve F G shows the acceleration according 
to equation 1, CE the velocity of the suction water ac- 
cording to equation 2, and curve C D the travel of the 
suction water as per equation 3. If, now, the curve of 
the travel of the plunger is plotted (broken line O H J), 
which commences at O, we find that the water only 
follows at C, reaches the plunger for a short time, but 
very soon after em again, and only reaches the 
plunger in on the return stroke, at point K, and ata 
velocity of 0.313 metres, as shown by the line MBL, 
representing the distance of the velocity curves of water 
and plunger (dotted line) at the time O B. Fig. 2 shows 
in point C, when the suction water begins to move, and 
in point K, when the water reaches the plunger on the 
return stroke. 

It will be noticed that this di 
exactly agree with the actual pump diagram in which the 
water catches up the plunger nearly exactly at the end of 
the suction stroke, and it may be that I have taken some 
wrong figures. I based the friction coefficient on Table IT., 
given by Professor Goodman, and I find that the friction 

ead of 8.5 ft. and 8.8 ft. given in this Table is somethin 
enormous for the length of the pipe and the speed, an 
about nine times greater than it ought to be. Professor 
Goodman will doubtless be in a better position to — 
the curves on correct observations. I only want to show 
the way to obtain correct results. The same way of con- 
sidering matters may, perhaps, help to also clear up the 
other mysteries of the experiments, Gaee it isclear that 


m does also not 


if theory does not agree with facts, the theory is wrong. 


I would further mention that the vacuum shown in 
Professor Goodman’s pump diagram No. 28, referred to 
above, is so poor that the plunger must have leaked, and 
this accounts for a great many discrepancies between the 
actual and the theoretical diagrams. 

Before closing his valuable paper Professor Goodman 
says that in Germany mechanically controlled pump 
valves are greatly used, and preferable to free valves, 
which act in a very erratic manner. To this I would say, 
that, perhaps with the single exception of sewage pumps, 
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the controlled pump valves have been abandoned in Ger- 
many, since the true working principles of the free valves 
have been fully recognised. At the Diisseldorf Exhibi- 
tion all kinds of large and small pumps, amongst which 
were half a dozen of direct-connected electrically-driven 
pumps, running 150 to 250 revolutions per minute, were 
exclusively fitted with free valves. 
Thanking you for allowing me so much space, 
Denis faithfully, 
GERMAN ENGINEER. 


(7762) 








RAILWAY ACCIDENTS. 
DERAILMENT AT MANorS Station, NEWCASTLE. 


AN accident presenting some remarkable features 
occurred at Manors Station, Newcastle-on-Tyne, on 
December 20 last, and is discussed in a recent report to 
the Board of Trade by Lieutenant-Colonel von nop. 
As the 10.50 p.m. South express from Edinburgh to King’s 
Cross passed through this station on the date in question 
the engine left the rails at a crossing and damaged the line, 
causing several of the carriages also to leave the metals. 
The train ultimately broke in two; but, curiously enough, 
the engine and tender rerailed themselves before stopping. 
There are four tracks through the station in question, 
and these are laid on a reverse curve, with only 8 ft. of 
tangent between the opposite curvatures, which are re- 
spectively of 12 and 8 chains radius. Proper guard rails 
are provided. Crossover roads between the different 
lines are arranged on the length of track through the 
station, and it was at the V-crossing of one of these 
roads that the engine apparently got off the line, since 
the point of the V was found broken off after the 
accident. The trailing points belonging to a crossover 
to the other main line seem to have pave as aramp in re- 
railing the engine. The accident seems to have been due 
to the driver running through the station at too high a 
speed. As Colonel von Donop points out, the very short 
length of tangent between the opposite curves prevented 
the track being laid with its proper superelevation, and 
consequently the trains should run over this portion at a 
slow s . General instructions to this effect are em- 
bodied in the North-Eastern rules, as_well as a specific 
instruction that the Central Station at Newcastle, Nalf a 
mile further on, shall be entered at the rate of not more 
than five miles an hour. The driver, with full confidence 
in his brake power, seems to have been injudicious in 
choosing the scene of his praiseworthy effort to make 





up lost time, and consequently travelled round the reverse 





curves at about 30 miles per hour. The train consisted 
of thirteen vehicles behind the tender, five of which were 
long ie cars. Six of the leading vehicles were de- 
railed. The three foremost had six wheels, and of these 
two showed si of severe straining. The other three 
cars were longs bigs cars and were scarcely injured. 


CoLLIsION AT NEWCASTLE CENTRAL SraTIon. 

Accidents from defects in signal plant are rare, since 
generally any derangement of the ors leads to the 
signal going to “‘danger” and the line being blocked. From 
Colonel von Donop’s report to the Board of Trade, how- 
ever, it appears that the collision at Newcastle Central 
Station on January 24 last, between a light engine 
and the 8.45 a.m. passenger train from Hexham, 
arose entirely from a signal governing the move- 
ments of the light engine failing to return to the 
danger position after having been lowered for a pre- 
vious train. The signalman had returned his cabin lever 
to ‘‘danger,” and, in fact, owing to’ the interlocking of 
the signals he could not otherwise have given a clear 
road to the passenger train. As matters stood, the two 
engines came into collision at the fouling point of their 
respective roads. Fortunately, both were moving very 
slowly and no particular damage was-done, The signal 
which failed is visible from the signal cabin, and the 
rules of the company require that the signalman shall 
satisfy himself that the signal has responded to his 
lever after the latter has been moved. This the 
signalman in the oo of his work neglected, although 
the same signal had stuck a | a week previously. 
It had, however, been examined, and presumably put 
right. It appears, however, that the leads to it from 
the cabin are very complicated, the signal wire, which is 
190 yards long, passing round six sheaves. The signal 
counterweight on the occasion in question was unable to 
overcome the friction of this wire, and failed, therefore, to 
restore the signal to ‘‘danger.” It appears, however, that 
it went to ‘‘ danger” immediately the light engine passed 
it. Fortunately for the driver of the latter, two inde- 
pendent witnesses saw the signal in the “line clear” 
position as. his engine under it, but also saw it 
move up to “danger ” immediately afterwards. 


BREAKAWAY AT TREDEGAR STATION. 

Colonel Yorke’s report to the Board of Trade on the 
collision at Tredegar (South Wales) Station on Decem- 
ber 17 last has just been published. From the evidence 
given at the inquiry it appears that there is a length of 
single track line between Tredegar and Nantybwch, which 
is worked on the Staff system. The gradients on this 
stretch are heavy, ranging from 1 in 150 at Tredegar 
Station up to 1 in 33 near Nantybwch. A mineral train, 
consisting of nine loaded coal wagons and brake van, was 
on the date in question being hauled over this length of 
line by a six-coupled tank engine, and stalled on a gradient 
of 1 in 42 between Sirhowy and Nantybwch, owing, it 
is claimed, to the ven bibiien being hung so close to 
the drivers that they rubbed against their wheels. The 
driver, who seems to have been a man with considerable 
initiative, thought that if he let out the brake-gear 
another hole he would be able to complete his journey 
with the train intact ; otherwise he must have broken 
the train in two, and made two trips, thus blocking 
the line, over which a passenger train was nearly due to 
pass. To do this, however, he found it. necessary to un- 
couple his engine and move it a few feet forward, in 
which position he made the alteration necessary. The 
brakesman in the meantime screwed down the van-brakes 
and put a sprag in one of the wheels ; but, it is believed, 
did not put on as many brakes as he should have done. 
The engine being adjusted, was backed down to the train 
to be recoupled; but owing to the darkness, and the 
neglect of the driver to put alight on the front end of 
the train, it hit the head of the latter so hard a blow that 
it started the wagons down hill. The sprag came out of 
the wheel in which it was placed, and the whole train 
ran down ata high speed into Tredegar Station, where 
it collided with a van and engine standing on the 
line there. This van was wrecked, and, most unfortu- 
nately, a brakesman standing near was fatally injured by 
the flying debris. Colonel Yorke lays most of the blame 
on the engine driver of the goods train, and suggests 
that he should have divided the train or sent his brakes- 
man back for a helper engine. His criticisms seem to 
us badly based, since this would have led to the 
passenger train being delayed. Assuming the cause of 
the trouble lay in the tightening of the brake-blocks, the 
driver, to our mind, did the right thing, but was certainly 
careless in his method of executing it. With a little more 
precaution in seeing that the train was properly braked, 
no possible danger could have arisen, and he would have 
taken his load safely to his journey’s end with a minimum 
of trouble to the railway company and its patrons. The 
driver's fault did not, as Colonel York suggests, lie in 
trying to adjust his engine, but in his failure to exercise 
due care in conducting the operation. 








Seti’s Dictionary oF THE Wortp’s Press.—This 
annual, published at 7s. 6d. by Mr. Henry Sell, 167 and 
168, Fleet-street, E.C., is not only a record of the publica- 
tions in Britain, the Colonies, and foreign countries, but 
gives several articles of —_ interest as to the ramifica- 
tionsand work of the Press. Particulars are given of 
every town throughout the British Empire in which a 
paper is published, together with particulars of the prin- 
cipal papers themselves. In regard to the papers of the 
British sles, the name is given of every town and village 
in which a paper is published, the market days, distance 
from London, &c. The total number of papers in the 
British Isles is now 2547, of these London is responsible 
for 550. The number of magazines is 1634 whilethere are 
233 quarterly reviews of every kind. - 
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ONE-SPINDLE PROFILING MACHINE. 
CONSTRUCTED BY THE PRATT AND WHITNEY COMPANY, HARTFORD, CONNECTICUT, U.S.A. 


Fia. 1, 


WE illustrate above a one-spindle profiling machine, 
manufactured by the Pratt and Whitney Company, 
New York, which possesses some novel features. Fig. 1 
is a general view of the machine, Fig. 2 is a cross-sec- 
tion of the head and driving mechanism through the 
centre of spindle, and Fig. 3 is a sectional plan 
through the centre of the spindle. 

The spindle is driven by means of a worm and worm- 
wheel, which method provides ample wearing surfaces, 
and permits of high spindle speed without -excessive 
speed of driving shaft. The wheel is made from a 
steel casting and the worm is of phosphor bronze, and 
they are enclosed in a tightly-fitted casing filled with 
a suitablelubricant. Ball thrust bearings are provided 
at each end of the worm spindle, thus permitting the 
spindle to be rotated in either direction with equally 
good results. 

The spindle is of steel, and ground, and runs in 
bronze bearings. It can, if desired, be run at 1200 
revolutions per minute. Usually it is fitted with 
Jarno taper, but special tapers may be furnished if 
desired. 

When not in use, the head is held in a raised posi- 

tion by a heavy enclosed spiral spring, which is not 
shown, yet can be easily lowered and clamped in 
any position. A lock-nut bolt is provided for 
properly locating the head, and a screw with micro- 
meter dial facilitates its close adjustment. 
_ The gearing for operating the table and crosshead 
is so constructed as to permit all backlash being 
taken up by means of double gears and double 
racks, so arranged that one part may be adjusted 
in relation to the other part, so thatthe teeth 
of each part do not exactly line up, but neverthe- 
less fill the space of the mating rack or gear. When 
properly adjusted, the two parts may be firmly 
clamped together. 
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In order to produce a profilin 
former plate directly from a mode 
piece, the latter may be fastened 
to the table in position where the 
work regularly rests, and the blank 
former plate fastened in the posi- 
tion in, which the finished former 
is afterwards to be used. Then, 
with the former pin in the extra 
hole, the blank may be profiled. 

The machine is specially adapted for finishing parts 
of guns, sewing-machines, and other accurate and 
interchangeable work. 








INDUSTRIAL NOTES. 

Tue proposed new Trade Union Bill has given a 
ood deal of trouble to the parties responsible for its 
rafting, and it is now probable that it will have to 
be divided into two measures, by reason, it is said, of 
an oversight in the title, which it is held does not 
cover the whole of the proposals in the Bill. It would 
appear that Clause 3—the one which was intended to 
protect the funds from actions similar to the Taff Vale 
case—is not covered by the title given to the Clerk of 
the House. If this be so, another Bill will have to be 
repared with that object. As it stood in the draft 

ill it was not universally popular. Some of the 
trade union officials were, it is said, favourable to a 
clause which should bind the executives and councils 
to the published rules, with authority to act in 
cases of emergency, so long as the general spirit of 
the rules were complied with. The intention was to 
protect the funds and the paid officials at the expense 
of the controlling ene the executive 
or the general council. ut no device, however 
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sibility. This must be recognised. An honest attempt 
to improve and define the law in such a way that 
members of a trade union may be able to do what all 
other citizens may do would find acceptance from 
those not altogether in favour of trade union tactics. 
But exceptional treatment and immunity they cannot 
expect, and certainly will not get, from Parliament, 
The policy of asking too much, in order to get some- 
thing, is unworthy of serious politicians. 

Those who desire to protect trade union funds from 
the liability imposed by the decision in the Taff Vale 
case seem to forget that the final judgment at the trial 
—the os of the jury—was that the union had, b 
the action of its officials, violated the law by (1) breac 
of contract, and (2) by intimidation. The legality of 
the union, as such, was not called in question ; nor was 
the right to strike, or even to “‘ picket” within certain 
limits, as defined in the Conspiracy and Protection of 
Property Act. Breach of contract has always been re- 
garded as an offence, punishable with a penalty. In 
the case of labour contracts it was a crime punishable 
by imprisonment up to 1867 ; and thereafter, until1875, 
only with the _— of payment of a fine or damages b 
the Court. Parliament cannot allow workmen to brea 
contracts with impunity. It is now a civil offence 
under the Employers and Workmen Act, 1875. As 





craftily drafted, can save the unions from legal respon- 


regards intimidation, that may require to be amended 
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in the sense of persuasion being allowed, as in all 
other concerns of life ; but violence or threats cannot 
be tolerated. The other point raised in the draft mea- 
sure is conspiracy. The law of conspiracy has always 
been vague ; and not a few eminent authorities in the 
legal profession have at times proposed to amend and 
define ‘it. 
community that the law shall be clear and distinct, 
both as regards the act and the means. If the new 
measure to be drafted moderately and prudently pro- 
poses provisions for those purposes, it may have a 
chance of passing ; otherwise, failure is certain. 





The new Labour Member for Woolwich found a 
favourable opportunity for obtaining the ear of the 
House of Commons by moving a resolution in favour 
of payment of members, and on the payment of the 
official expenses at elections. It was no new theme. 
The House had listened to the same debatable subject 
over and over again, but the new member had the 
advantage of an only recently returned by an un- 
expected majority, fora constituency which had hitherto 
been represented by a supporter of the Government. 
Payment of members is very general in Continental 
States, in America, and in our self-governing Colonies, 
so that the proposal is not a new fad, but is widely 
operating at present. The payment of official expenses 
is not merely a question which affects Labour can- 
didates, for many desirable candidates of the middle 
and educated classes are averse to being put forward 
because of the intolerable expenses connected with 
electoral contests. The debate was a short one, for it 
did not last over an hour. The mover tried to obtain 
a division by moving the closure, but the Speaker would 
not accept it, as the debate was a short one. The 
motion was therefore talked out. But the matter is 
not now so urgent as it was from the workmen’s point 
of view, for a huge electioneering fund has been 
started, from which all such expenses are to be paid, 
together with a handsome salary to the successful 
candidates. Hitherto Labour candidates have had to 
depend upon middle-class help. 

The textile workers of Lancashire, emboldened by 
their success at Clitheroe, have determined to run 
Labour candidates in other constituencies, Oldham and 
Preston being specially named as centres. At a recent 
conference held at Oldham it was resolved to run can- 
didates, but the names of such were left over for a 
future gathering. It was deemed advisable to carry a 
resolution affirming the principle first, and then look 
out for suitable men to contest the divisions decided 
upon. We used to hear class representation de- 
nounced ; now the same men demand class _repre- 
sentation on a more definite scale than ever. Miners 
must represent miners, cotton operatives those of 
their class, railwaymen those so employed. Where 
is it to end? The teachings of Socialism appear to 
dwarf men’s minds, not to broaden them. he ideal 
Parliament of the future would seem to be an aggre- 
gate of sectional representatives—sectional locally and 
nationally. Progressive and enlightened legislation 
will not come from so incongruous a body. National 
requirements will be crippled by mere class interests. 
Such sectional cliques will only coalesce when they 
find it necessary to attack other combined interests. 
Thus it will be class war in formidable array, while 
the nation as a whole will suffer and have to pay. 
Let there be labour representation by all means, b 
men of integrity, of ability, and of far-seeing intel- 
lect. As the whole is greater than any part, national 
welfare must be the first ambition of all who desire 
seats in the House of Commons. 





The interminable dispute between Lord Penrhyn 
and his quarrymen has revived with some vigour, 
owing to the recent trial for libel, and the attempt on 
the part of Sir Edward Clarke, K.C., to effect a settle- 
ment. The action of the latter has called forth a 
reply on behalf of the management, and a rejoinder on 
behalf of the men. The position is not changed, but 
the result is that some further side-lights have been 
thrown upon the questions at issue by the attitude 
assumed by the owner of the quarries. But a more 
significant step has been taken in Parliament, by the 
conference held in the House of Commons, at which it 
was decided to ask the Leader of the Opposition to 
put a question to the Prime Minister, with a view to 
raising a debate on the whole question. The question 
was put, and the Leader of the House offered to give 
a day for a debate. Some rather wild rumours were 
in circulation as to the steps threatened to be taken by 
a section of members, among which was that the ques- 
tion of Ss * should be raised. We have 
long passed by the time when private estates can be 
thus roughly and radely disposed of by the Crown, 
the Cabinet, or the Legislature, except in the form of 
an Act of Parliament, passed in the usual course. 
The question of ‘‘ mineral rights ” could well be raised, 
but not on a side-issue affecting an individual. The 
subject is too wide to be thus limited. It involves the 
whole mining activity of the oot pr gE iron, 
lead, tin, shale, clay, limestone, and granite, and all 


It is in the interests of all sections of the]; 





other mineral capesite, as well as slate. Wild pro- 
posals of the kind indicated do not help in the solu- 
tion of the dispute at the Bethesda quarries. 





After long—perhaps undue—delay, the negotiations 
respecting the basis of wages in the Welsh coal trade, 
in ion of the sliding-scale arrangement, first put in 
force after the great coal strike in 1872, have been 
assented to by both parties, and the last point in 
dispute —the appointment of an independent chairman 
for the Conciliation Board—has been settled by the 
selection of Sir Francis Hopwood, of the Board of 
Trade. Unfortunately, for official reasons, Sir Francis 
could not accept the position. This selection proves 
that the department named is gaining the confidence of 
both parties in labour disputes, a fact which speaks 
well for the future working of the Conciliation Act, 
which is administered by the Board. Another fact in 
connection with the negotiations, now happily ended, 
deserves to be accentuated. At the delegate meeting 
of the men, 227 being present, a motion for further 
delay before signing the. agreement was defeated by 
203, only 24 voting for the resolution in favour of 
copies of the agreement being sent to the lodges before 
ratification. ‘After all the time spent in prolonged 
negotiations, the result is so far satisfactory. At one 
time the outlook was hazy, if not absolately dark. 
There was a period when the conflict between the 
South Wales Federation and the National Federation 
rather indicated a rupture; when the demand of the 
latter was ‘‘No surrender,” a general strike being 
threatened. But the National Federation wisely left 
the matter in the hands of the South Wales men and 
the coalowners, with the result that the matter has 
been satisfactorily arranged. If the new agreement 
only works as well as the old sliding scale, it will be 
something. With difficulties here and there, some 
strikes of a serious nature at times, the Joint Com- 
= managed to tide over the various crises tolerably 
well. 





The position of the iron trade in the Wolverhampton 
district has distinctly improved. The spring quarter 
has opened with good prospects of increasing trade. 


Merchants and consumérs have been pressing in their 
negotiations for replenishing their depleted stocks, 
further delay being regarded as undesirable. Makers 


of the various classes of iron have shown no disposition 
to make concessions. Marked bars have been firm at 
the quoted rates, with extras for special brands. There 
is still some weakness in prices as regards unmarked 
iron and gas strip, but black sheets have been in mode- 
rate request, while corrugated galvanised sheets have 
been firm at the old rates. There has been an increased 
demand for steel, and foreign competition has subsided. 
The engineering and allied industries remain about the 
same, but with indications of increasing activity, espe- 
cially in constructive work and neg stock and 
material. In the hardware industries there is greater 
variation, but in general the situation is favourable. 
It is quite exceptional for any branch to complain of 
bad trade, though some are less busy than others. 
The chances are that after Easter there will be an in- 
— in activity in most of the local branches of all 
trades. 





In the Birmingham district the quarterly meeting 
was largely attended by buyers from London, Liver- 
1, North of England, Scotland, and South Wales. 
o official changes were made in the price-lists, except 
for pig iron, in which there was an advance of 6d. per 
ton. Ironmasters are well supplied with orders ; 
foreign competition has disappeared, and the quarter 
has opened auspiciously. Improvement in finished iron 
is maintained, and unmarked bars are in better de- 
mand, prices tending upwards. Steel also is in good 
demand for structural purposes. The engineering and 
other iron, steel, and metal-using industries show little 
change ; but the indications are in favour of increasing 
activity all round. 





The improved position of the engineering trades in 
the Lancashire districts is fully maintained, and the 
outlook is even moreencouraging. Fairly large orders 
continue to be given out to locomotive, railway car- 
riage, and wagon builders ; there is general activity in 
all sections of electrical engineering, with the pro- 
spect of a considerable weight of new work in the near 
future. Machine-tool makers are generally better off 
for orders, some engaged on special work being busy. 
Boilermakers are better employed—recovering from 
the depression noted a short time ago. The textile 
machine-making industry has to a good extent re- 
covered from its severe depression, most of the branches 
being now fairly supplied with work. Most of the 
other sections engaged in engineering are also improv- 
ing, so that the prospects of better trade generally are 
much brighter. In the iron and steel trades a better 
tone has prevailed, especially as regards — but 
no great pressure of orders is reported. In the steel 
trade prices have been hardening, the demand being 
better, but no higher quotable rates have been issued. 


‘ 





In the finished branches of the iron trade business 
has been slow ; some of the forges, have been short of 
work, but not seriously. 


The painters of Preston struck work last week for 
an advance in wages of ld. per hour. They had an 
advance of 4d. per hour in April, 1902, but it was 
afterwards taken off, the men reverting by consent 
to 8d. per hour. The men then gave notice of an 
advance of Id. per hour, the notices expiring on 
the Ist inst. The employers, however, refused to 
grant the advance, and hence the strike. All efforts 
to bring about a settlement failed. The master- 
builders of Preston, representing all branches of the 
building trades, have decided to support the em- 
ployers, but whether any other section will be affected 
remains to be seen. 





The question of the fair wages clause in municipal 
contracts came before the Leeds City Council last 
week, when the contractor for the library fittings 
objected to pay the Leeds rates at Castleford, where 
the work was being done. He stated that he paid the 
full rates of the town where the work was executed, 
and therefore he contended that he fulfilled the terms 
of the contract. One of the councillors said that if 
the contractor did not fulfil all the conditions, the con- 
tract ought to be annulled. But the town clerk ex- 
plained that the first clause gave the corporation all 
that they ar while the second was meaningless; 
the action of the council was upheld by the confirma- 
tion of the minutes. 





A strike of operatives at seven cotton mills at 
Lowell, Massachusetts, began last week, some 18,000 
persons being involved. The operatives demand an 
advance of 10 per cent. The owners of the mills at 
first thought of opening the mills as usual, but after- 
wards decided to close them. 





The industrial unrest that has disturbed Holland 
for some time past continues. The boatmen’s strike 
at Amsterdam seems likely to end in a general lock- 
out, for the men absolutely refuse to accept the terms 
offered by the employers. The directors of the 
Netherlands Navigation Company have issued a 
manifesto appealing to the men’s patriotism, pointing 
out the great losses to the port by such strikes ; but 
the men have refused to accept anything less than 
their demands. It is said that the transit trade is 
being diverted to other ports. Meanwhile the Govern- 
ment are preparing to pass Bills for the prevention of 
such disputes in the future. 





The labour question in the Transvaal continues to 
demand attention. It is reported that the Native 
Labour Association is endeavouring to obtain 75,000 
recruits from the Portugese territories ; but even this 
the chairman declared to be insufficient. Other reports 
state that permits for the immigration of 30,000 Finns 
have been applied for. 





A labour conflict has been going on at Berlin, which 
threatens to develop into a lock-out of 12,000 men. 
The carpenters and other workers in wood demanded 
a short time ago an advance in wages and improved con- 
ditions of employment, but this the employers refused. 
The men thereupon struck work. Last week the Asso- 
ciation of Employers gave notice to the men that unless 
they returned to work strong measures would be re- 
sorted to. The men took no notice of the ultimatum, 
and hence the danger of a lock-out of some 12,000 men. 





The United States District Court of St. Louis 
on April 1 pronounced a very important judg- 
ment affecting the labour unions of the States. On 
March 3 an injunction was granted to restrain the 
officials of the Brotherhood of Locomotive Firemen, 
Railroad Trainmen, and other bodies from interfering 
with or influencing in any way the men employed on 
the Wabash, St. Louis, and Pacific system to strike. 
That injunction was dissolved on the Ist inst., after 
being in force less than a month. It might have done 
its work, in which case the railway company has the 
advantage. On the other hand, the mere fact of ‘dis- 
solving the injunction throws a doubt upon the legality 
of granting it in the first instance. It marks a depar- 
ture in labour law since the first application for in- 
junctions of this nature. 








American Exectrric Rattways.—It is stated that in 
Massachusetts last year four times as many passengers 
were carried by electric cars as on steam railways. Of 
course, this was due chiefly to dense city traffic, but still 
the city street car systems were pretty complete seven 
years ago. Trolley passenger business has doubled since 
that time, while the steam passenger business has actually 
declined. The electric mileage of the State has increased 
by from 9 to 18 per cent. every year since 1894. In 1901 
the increase was 242.7 miles. In the same year the length 
of steam lines was reduced by 1.39 miles, 
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COLLAPSES OF FURNACE CROWNS. 


Gradual Collapses of Furnace Crowns: A Suggested 
Explanation.* 


By H. M. Rountawaitsr, Member. 


WHEN a furnace crown is under usual working condi- 
tions, the side exposed to the fire will be hotter than the 
side in contact with the water, and this difference of tem- 
perature will depend upon the intensity of the combus- 
tion, the pressure of steam carried, the condition of the 
surfaces as regards soot, scale, grease, &c., and also to a 
slight extent upon the thickness of the plate. _ 

Also, the hottest part of.a furnace crown is probably 
that adjacent to the longitudinal centre line, since that 
part is placed normally to the direction in which most 
of the radiant heat leaves the fire, and is also worse off 
as regards water supply than other parts. The water 
supply to the central portion of the crown must come 
mainly from the sides, and must therefore contain a 
considerable proportion of steam bubbles which have not 
had time to rise clear of the plate lower down the curve 
of the crown; and, as the currents from the two sides 
meet and change direction near the centre line, an eddy 
is formed, and the water close down on the centre of the 
plate tends to be somewhat stagnant, and so to contain a 
greater proportion of steam bubbles than:the water else- 
where, and, therefore, to have also a higher mean tempe- 
rature. 

Let it be granted, then, that the fire side of the plate is 
hotter than the water side, and that the temperature is a 
shade higher near the centre line than elsewhere. 

If the crown plate were a free strip of metal, as indi- 
cated by Fig.\1, this distribution of heat would cause it 
to change its form from that shown by the full lines to 
such a one as is indicated by the dotted lines, owing to 
the greater expansion of the layers on the fire side. The 
furnace tube does not consist of such free strips of metal, 
but it is well known that some action of this kind does 
take place, and that, in spite of the restraining forces, or 
resistances, the furnace tube does assume a more or less 
oval form in cross-section, the sides going out and the 
crown and bottom plate approaching one another. 

But the resistances prevent the sides moving out to 
anything like the distance due to the difference in the 
expansion of the two faces of the plate, and the result is 
that the inner layers are crushed up to some extent, the 
outer ones being at the same time possibly stretched to 
some minute extent, but the marked effect is the crush- 
ing. 
As another example of a similar action, the case of a 
hot bearing brass may be referred to in passing. The 
heated inner layer cannot at once expand, because of the 
restraint due to the cooler outer layers, and it is crushed 
in consequence ; and, when cool again, it shows minute 
cracks, which are caused by the action of the shaft 
pressure in restoring the inner layer to its original length. 

Assuming now that the layers next the fire have been 
more or less crushed in this way, suppose, further, that the 
fire-door is opened (for the purpose of firing or of cleaning 
the fire, or that the ashpit damper is closed, or’ the fire 
banked), and that the furnace temperature falls in con- 
sequence. Then, if the crown plate were free, it would 
tend to return to its original form as the temperature fell, 
but, owing to the crushed and shortened inner layers, it 
would go further and become an oval, with the longer 
diameter vertical, if it were allowed to become quite cool 
again. But the crown plate is restrained, not free, and it 
probably does not even return quite to its original semi- 
cylindrical form when cooled, use the exposure to 
heat has been long, and some molecular re-adjustment 
will have taken place, whilst the frequent periods of cooling 
are short. Thus, the crushed layers on the fire side are 
trying to pull in the sides of the furnace, and the resist- 
ances are preventing more than a partial re-adjustment of 
form, with the result that the crushed layers are now 
subjected to stretching or are in a state of tensile stress. 
But this tensile stress in the layers next the fire sets up 
a corresponding compressive stress in the layers next the 
water, and this stress is always tending to crumple 
them = or crush them together. The important point is 
that, although these stresses are not sufficiently great to 
produce immediately a perceptible effect, the same series 
of actions and reactions is gone through dozens of times 
every day during which the boiler is under steam, the 
furnace tube ‘‘ breathing” with every change of tempera- 
ture, and their effect is cumulative. 

An exactly parillel case, which will serve as a very 
good illustration, is that of the continued shrinkage of an 
iron ring when alternately heated to redness and quenched 
in cold water. The outer layers ave suddenly caused to 
contract, and, in so doing, they crush the inner portions 
which are still in a hot condition ; and this effect may be 
reproduced a number of times, the ring increasing in 
cross-section and diminishing in diameter with each repe- 
tition. 

Now, if stresses as above described act in every ele- 
ment of the furnace crown (their disposition being that 
indicated in the next columr, in Fig. 2), their general ter- 
dency is evidently to straighten the curvature, and even- 
tually to produce a minute flat at some point, that point 
being determined as is the point at which contraction of 
area takes place in a tensile-test piece—viz., by some 
defect or weakness too slight to be observable. And in 
the case of the furnace crown the minute flat will evi- 
dently tend to appear at the hottest point in the circum- 
ference—the top. 

Let the full ae in Fig. 3 represent such a flat after 
the cumulative effect of the forces has made it quite per- 
ceptible, but drawn, for clearness, in an exaggerated 
manner. Then it appears that, as regards any compres- 
Sive stress that may now come upon the inner layers, 


* Paper read before the Institution of Naval Architects. 


there are two weak points at the angles ‘A, A, and the 
crushing effect of such a stress would be localised at these 
points, with the result that the section would tend to 
gradually take the form indicated by the dotted lines— 
2.¢., the shoulders would hunch up and the centre part 
ge down, thus gradually producing a pocket in the crown 
plate. 

The explanation of the fact, so often observed, that 
such a pocket will come down so far and then stop may 
be that, when it attains a certain depth, it acts as an 
expansion joint, and allows the furnace tube to ‘‘ breathe ” 
as much as the changes of temperature compel it to. That 
when set back such a pocket tends to form again in pre- 
cisely thesame position is exactly what might be expected 
when the material is injured—quite imperceptibly, no 
doubt, but still fully enough to again determine, or 
localise, the effect of the continually-acting stresses. 

As to the effects of grease, scale, &c., although these 




















would hasten and intensify the action in question, it is 
clear that they are only accessory or mahanbianti causes, 
the primary cause being simply change of temperature. 
It would also follow, if this is the real cause of these 
gradual collapses, that they will be less frequent in boilers 
fitted with mechanical stokers, other things being equal, 
and it would be interesting to know whether any such 
difference has been observed. 
_ Further, it would follow that stiffened and corrugated 
furnaces will be more liable to collapse than those which 
can change form, or ‘‘breathe” more freely, since it is 
the resistance to breathing that causes the trouble. A 
plain furnace of rather thicker plate should have the ad- 
vantage over those of more rigid type, as the depth of 
girder (7.¢., the difference between the outside and inside 
radii) is less in the former than in the latter. Also, the 
short and rigid furnaces of marine boilers will suffer more 
from these collapses than the longer and less rigidly held 
furnaces of Lancashire boilers. And the cure lies evi- 
dently in such manipulation of the furnace when at work, 
or alterations in its construction, or in such additional 
appliances, as will reduce, or entirely prevent, changes of 
temperature. 








THE LAW OF MASTER AND SERVANT. 

Harker v. The Great Northern Railway Company.—This 
case, which was heard by Mr. Justice Ridley at the 
Leeds Assizes on March 25, illustrates ‘the fact that a 
character given by a master to a discharged servant is 
privileged; that is to say, it cannot, without proof of 
malice, be made the subject of an action for libel. Accord- 
ing to a report in the Yorkshire Post (March 26) the plain- 
tiff sought to.obtain damages for libel from H. A. Ivatt 
and D. E. Marsh, foremen at- the Doncaster works of the 
company. Mr. S. C. Macaskie, K.C., and Mr. T. E. 
Ellison were for the plaintiff, and Mr. E. T. Atkinson, 
K.C., and Mr. Mitchell Innes represented defendants. 
Mr. Macaskie, in opening, stated that the plaintiff had 
for sixteen years been employed in the locomotive and 
carriage department of the Great Northern Railway at 
Doncaster. In May, 1902, the defendants decided to 
alter the means of payment for work done, by substitut- 
ing piece-work for day-work. The plaintiff was asked if 
he would agree to the change, but, considering the terms 
offered far too small, he declined, and he was given a 
week’s notice. Soon afterwards he was told to go to the 
pay-office, where he would be paid up. He declined to 
accept anything less than 32s.—a week’s wages—and this 
they refused to give him. In consequence he brought an 
action in the County Court against the company, and 
secured a verdict. hilst those p' ings were pend- 
ing the plaintiff sought employment with another firm. 

he firm wrote for a character, and the answer given 
by the defendants was :—-‘‘ A slow workman, and had to 
be discharged for insubordination when told to get on 
with his work.” These words constituted the libel com- 
plained of.. In the —- the defendants said the 
words were true, and the occasion privileged ; but Mr. 
Macaskie’s contention was that if the plaintiff was a bad 
workman, it took the company’s officials a long time— 
sixteen years—to find it out. 

Before calling any witnesses for the defence, Mr. 
Atkinson argued that there was no evidence of malice on 
the part of either of the defendants, and the furnishing 
of the ‘‘ character ” complained of was privileged. 

The learned judge accepted this view, and the jury 
found a verdict for the defendants. 

Vulcan Iron Works v. Mountney.—This case, which 











was heard in the Bristol County Court on March 25, | doza has been cut by the governor of that province. 


raised an interesting question as to the interpretation of 
a deed of apprenticeship. According to a report in the 
Western Mail (March 25), an action was brought to re- 
cover 45/. under an indenture of apprenticeship, dated 
December 31, 1896. . Mr. W. A. Roberts represented the 
nage me the proprietors of the Vulcan [ron Works, 

t. Philip’s, and the defendant, Joseph pay my of 
42, Royal Arcade, Cardiff, was represented by Mr. F. E, 
Weatherly. 

Mr. Roberts explained that the deed of apprenticeship 
which defendant entered into with plaintiffs on behalf of 
his son, Henry, contained this covenant :—‘‘And the 
said Joseph Mountney, for. himself, his heirs, executors, 
and administrators, doth hereby agree to pay unto the 
said Joseph Peter Brazil the sum of 30/. for any entire 
year that the said apprentice may absent himself from 
their service, and so on in proportion for any greater or 
less term he may be so absent, to be recoverable in any 
court of law as that for liquidated damages.” This 
covenant, he contended, was applicable to this case, having 

to the lengthy periods of absence this young man had 
indulged in. The period of servitude was six years, and 
in the course of that term Henry Mountney was absent, 
all told, eighty-tive weeks. Certain allowances were 
made, and only » year and a half—namely, 45/.—was 
claimed. 

Mr. John Sylvister, foreman in the ie of plain- 
tiffs, gave evidence as to the irregularity o! Wiwsiner’s 
attendance at the works. In cross-examination, he ad- 
mitted that if the boy was five minutes late he would be 
shut out, his wages would be docked, and he would lose 
the benefit of the instruction he was entitled to receive. 
His wages would docked if he was absent through 
illness, and also when he was away on holiday, except 
when the works were closed. Mountney did not excuse 
himself on the ground of illness, except on a few occasions, 
when a medical certificate was sent from Cardiff. The 
plaintiffs employed about forty ——— 

Henry Mountney stated that his health had not been 
ge during the time he had been in plaintiffs’ employ. 

e had frequently explained that his absence was due to 
illness. 

His Honor, in giving judgment for the defendants, 
said he considered the covenant which had been quoted 
was never intended to be re to a series of small 
irregularities, but it was intended to apply to something 
substantial. No evidence upon that point had been 
tendered by the plaintiffs. 

Crawshay Brothers par og v. Williams.—In this case, 
which was heard at Merthyr Police Court on March 24, 
summonses were heard against thirty-three men employed 
at the Castle Pit, Troedyrhiw, for wrongfully absenting 
themselves from work on February 27, and so committing 
a breach of contract. Mr. C. Kenshole appeared on 
behalf of Messrs. Crawshay Brothers, Cyfarthfa, Limited, 
in support of the summonses, and Mr. W. P. Nicholas 
appeared for the defendants. Mr. Kenshole, in opening 
the case, urged that the conduct of the defendants was 
most unjustifiable, and devoid of ~ _e excuse. 
On February 26 a man named Joseph Williams was killed 
in the pit at about half-past ten o’clock in the morning, 
and the men working in the particular part of the pit 
where the accident happened, numbering about 160, came 
out and went home with the body. The men in other 

rts of the pit got to hear of the accident, and another 
avec of men went out at one o’clock, and the rest later 
in the afternoon. No complaint of any kind was made 
with reference to the matter, agd nothing more was heard 
of it until the following morning, when the men, after 
holding a meeting, declined to go down, and the pit was 
idle for the whole of the day. hen a stoppage of this 
kind took place without any kind of notice or intimation 
to the management it was, of course, a most serious 
thing, because the whole working arrangements were 
dislocated. There were a osnsts 379 men working in 
the pit. The standing charges for that day alone 
amounted to no less than 133/. 12s. 8d. Then there was 
a loss of 748 tons of coal, which (at a profit of 1s. 6d. a 
ton) represented 56/. 2s., making a total loss of 1897. 14s. 8d. 
That, divided among 379 men, worked out at 10s. a day, 
which was the amount which the company claimed against 
each of the defendants. 

The manager of the pit having detailed the above 
facts, was cross-examined. 

Mr. Nicholas; There isa custom, is there not, that the 
whole of the men come out when there has been a fatal 
accident in the pit ?—No. hat do you say the custom 
is ?—I have seen occasionally the whole of the men come 
out when there has been a very serious accident, or where 
a man has been under a fall for a long time; but in the 
Castle Pit, when a fatal accident has occurred, only the 
men in the district in which the accident happened have 
come out.—Mr. Nicholas : Is it not the substantial griev- 
ance that those men had that this accident was concealed 
from the general body with a view to preventing them 


|coming out ?—Witness: No; they never told me any- 


thing of the kind.—Mr. Howell Jones, the agent of the 
Cyfarthfa Collieries, was called to give evidence as to 
how the damages were made up, and, in answer to Mr. 
Nicholas, he declared that Messrs. Crawshay Brothers, 
Cyfarthfa, Limited, were the absolute owners of the pit. 
Guest, Keen, and Nettlefolds might, however, have an 
interest in it by reason of some of the company being 
shareholders.—The Stipendiary gave judgment — 
each of the defendants for 10s. and costs. He said that 
no doubt the men got angry because they thought the 
management tried to prevent them from knowing of the 
accident, but he was seeded they had acknowledged that 
there was no real defence. 








ARGENTINE Licut Ratways.—The first sod of some 
light railways recently conceded in the province of Men- 
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THE SCREW AS A MEANS OF PROPULSION 
FOR SHALLOW-DRAUGHT VESSELS.* 
By Mr. A. F. Yarrow, Vice-President. 

NAVAL architects are often called upon to select the 
best system of propulsion for navigating in exceptionall 
shallow water, and it is this subject we have to deal wit 


this evening. 
Fig. 1 (below) represents an early proposal made by 


Jonathan Hull in the year 1737 for “‘a machine for carry- | 


ing ships in and out of harbour against wind and tide.” 
‘ig. 2 shows what was termed at the time ‘‘the first 
practical steamboat,” which, in honour of Lord Dundas’s 


ENGINEERING, vol. lxxiv.,page 254, August 22, 1902). The | The inclined portion of the tunnel aft of the screw 
| upper part of the tunnel is considerably above the water- | should be as nearly horizontal as possible, so as to diminish 
| line, thus enabling the diameter of the propeller to be | this resistance ; but this would increase the length of the 
| greater than the draught of water. We adopt, for ex- | tunnel and involve greater draught, use to augment 
ample, in a boat drawing a foot, propellers of 24 ft. dia- | the capacity of the tunnel below the water-line is just so 
meter, and in a vessel drawing 2 ft., propellers of 44 ft. | much loss of displacement, and the water in the tunnel 
to 5 ft. diameter. When the vessel is at rest the water- | above the water-line is equivalent to just so much load 
level inside the tunnel is nntnentiy the same as it is on carried when the boat is at rest and the tunnel full. It 
| the outside ; but when the propeller begins to revolve, | is therefore desirable to reduce the capacity of the tunnel 
the air which is enclosed in the upper part of the tunnel | to a minimum, as considerations of draught render it not 
is forced out and replaced by solid water. By this means | always practicable to select a favourable inclination at the 
it will be seen that a large propeller, capable of utilising after part of the tunnel without causing losses, such as 
considerable power, eng used in combination with a | those alluded to above, which may be even greater than 


| shallow draught. There will be an increased resistance | if a steeper inclination of tunnel be adopted. The tunnel 











Fig. 1. Hutt’s STEAMBOAT IN 








Fic, 2. THe **CHartotre Dunpas.” 


daughter, was named the Charlotte Dundas. It was 
built by Symington in 1803, and it was propelled by a 
paddle at the stern. 

Fig. 3 is a,section through the Charlotte Dundas. 

Fig. 4 represents the Clermont, built by Fulton, in the 
year 1807. It is said she ran regularly between New York 
and Albany. This vessel was a side-wheeler. 

Fig. 5 shows the Comet, built by Henry Bell, in 1817. 
She was so far a success that she was described as ‘the 
commencement of practical steam navigation in Europe.” 











The foregoing iculars are obtained from the ‘‘ Tran- 
sactions of the Society of Arts” for 1847. 

Fig. 6 (opposite) oye a device by means of which | 
a screw propeller could be used with advantage for vessels 
of very shallow draught. The propeller revolves in an 
arched tunnel, built up from the bottom of the hull. The | 
tunnel in cross-section has vertical sides and semicircular | 
top. This plan was designed by John Buchanan, his 
patent being dated 1856. 

The foregoing pictures illustrate early examples of the 
three systems of propulsion whic.: are available for shal- 
low river navigation. It is to the latter type—namely, 
the screw working in a tunnel—-that I wish to draw 
your attention. nis system of propulsion seems to have 
remained dormant for a number of years, only a few 
engineers adopting it, as it were, intermittently. 

n the year 1875 Messrs. Thornycroft constructed a 
very successful twin-screw launch on the tunnel system 
for Sir John Fowler, for the navigation of the Nile. 
Her dimensions were 63 ft. in length, 8 ft. 6 in. beam, 
2 ft. 6 in. draught. 

Coming to the latest development of this type of vessel, 
I would refer to a type of hull we frequently build (see 








| 





* Paper read before the Institution of Naval] Architects, 











1737, Fic. 3. Section oF THE ‘‘CHARLOTTE DunDAs.” 























Fic. 4, THe ‘‘CLERMontT.” 


to the forward motion of the vessel, due to the action of | is sealed on all sides, this being necessary, because, when 
the screw in reducing the pressure of water at the in- | once the air is forced out, it must never be allowed to 
clined part of the tunnel forward of the propeller, and pass in, or the propeller would not be working in solid 
this increased resistance is common, more or less, to all water. As regards the forward part and the sides, there 
screw ships, but it is probably ee eaky ages d greater in | is no difficulty in sealing the tunnel satisfactorily ; but 
this class of vessel than in those where the propeller is in | the extreme after part of the tunnel should be arranged 
the usual position. There is also a loss of efficiency due | to come 2 in. or 3 in. below the water-line—i.c., suffi- 
to the resistance of the inclined surface of the tunnel aft | ciently below the surface to exclude the air. To make 
of the propeller, ‘the operation clear, I would draw your attention to the 
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THE PROPULSION OF SHALLOW-DRAUGHT VESSELS. 


(For Description, see opposite Page.) 


























Fig.6. 
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Fic. 6. Bucuanan’s SHALLOW-DRAuGHT STEAMER. 
























































SHALLOW-DraveHt LAUNCH. 





Fig, 12. 
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model showing the after part of a launch. This, how- | beam ; minimum draught, with steam up, 22 in.; dis- 
ever, does not demonstrate the system favourably, because | placement about 40 tons. Each screw was driven by a 
the boat is at rest, and the sweeping away of the bubbles | single inverted engine, 10 in. in diameter by 10 in. stroke ; 
of air is not so rapidly effected as when the boat is mov- | high pressure, locomotive boiler. The dimensions of the 


| better than the paddle at high speeds. On the average 
| there does not appear to be any appreciable difference. 

It must, however, be borne in mind that one boat con- 
| forms to conditions of draught and dimensions which the 
| other boat does not, the over-all dimensions and draught 


ing; in fact, in actual full-size examples the action of | tug were determined by the size of the locks and the 
expelling the air is almost instantaneous. It will be seen i ate 

that when the motor driving the screw is set in motion, 
the air is driven out of the tunnel, and the propeller then 
works in solid water. Fig. 7, page 499, shows the model 
referred to. 

Above the screw, at the ope part of the tunnel, is a 
door which enables access to be obtained to it with very 
little difficulty. On one occasion we tested the time 
taken in changing a propeller on one of our gunboats, and 
it was removed and replaced by another in twenty 
minutes, while the vessel was afloat. The propeller when 
working in a tunnel envelo all round is not so liable 
to damage as if it were at the stern in the usual place. 

Six vessels (Heron type) were built by us on this plan, 
for the Admiralty, a few years since. They were 100 ft. 
in length, with a beam of 20 ft., and the draught (carry- 
ing 25 tons) was 1 ft. 11 in., and the speed, with this load, 
104 miles an hour. 

‘I'wo vessels, the Sheikh and Sultan, we built for the 
Nile, for operating against Omdurman during the last ex- 
edition. These vessels were 145 ft. by 244 ft. (See 

(NGINEERING, vol. lxiv., page 434, October 8, 1897.) 

It has been stated that these vessels did not tow effi- 
ciently, and that the stern-wheelers, which we and other 
firms built for the previous Nile expedition, towed better. 
That was no doubt perfectly true, and may lead to the 
impression that vessels built on this plan are not efficient 
for towing. Such, however, is not the case. As a matter 
of fact, they are very efficient for towing, provided the 
propellers are made sufficiently large. With a view to 
securing the maximum efficiency for speed when not 
t»wing, the propellers in all these boats were made of 
small size. ii the Sheikh and Sultan been intended 
for towing, we should, no doubt, have adopted propellers 
of a diameter at least 50 per cent. greater than we did. 
I mention this fact, in passing, to avoid the impression 
that vessels on this plan do not tow well. We built two 
vessels for the Admiralty for service on the China rivers 
—viz., H.M.SS. Teal and Moorhen—and I submit that, 
under the special conditions required to be conformed to, 
no other known means of propulaion would have obtained 
an equally good result. ther length was 160 ft.; beam, 
24 ft. 6 in.; draught, carrying 40 tons, 2 ft. 3 in.; speed, 
with the load, 15 statute miles an hour, burning wood 
fuel only.* 

I now come to a departure which we have recentl 
made in the design of these tunnel vessels, and whic 
has added considerably to their efficiency. It will be 
remembered that the after part of the upper portion of 
the tunnel, which is inclined downwards towards the 
stern, is a source of resistance. As already explained, it 
is compulsory when starting that the after extremity 
should , » below the water in order to prevent air gaining 
access to the interior of the tunnel. Now, experience 
has shown that once the boat is under way the after 
extremity of this tunnel, when full, may be above the 
surrounding water, because the rush of water out of the 
tunnel in a sternward direction is such as to prevent the 
air passing in; in fact, the after part of this tunnel ma 
be 6 in. or 8 in. higher than the water level without ris 
from this cause, at the same time improving the result, 
due to reduced resistance of the inclined surface. It has 
been shown that the after part of the tunnel should be 
below the water line when the vessel is starting light ; 
but if it were fixed in that position it would be unneces- 
sarily low down when the vessel is loaded, thereby involv- 
ing greater resistance than if the after part of the tunnel 
terminated at a level sufficient for the loaded boat. 

In our more recent vessels of this kind, we have made 
the upper part of the tunnel, from the propeller to the 
stern, hinged in such a way that it can be raised and 
lowered to any desired height, either .by “mechanical 
means or automatically, and the three views, Figs; 8, 9, 
and 10 (page 499) fully explain the system. “Fig. 8 repre- 
sents the hinged top lowered to a position suitable for 
light draught ; Fig. 9 shows it partly raised suitable for an 
intermediate draught; and Fig. 10 represents it at a 
height suitable for the maximum draught. It will be 
seen at a glance that when loaded, if the after extremity of 
the tunnel were in the same position as it is when light, 
it would involve a greatly increased resistance ;. while by 
raising the top of the tunnel the water has a clear passage 
open to it to freely pass away in an opposite direction to 
that in which the coon is travelling. The gain by the 
raising and lowering of this flap is illustrated “ diagrams 
in Fig. 11 (annexed). When the launch is light, drawing 
11 in, with the same power, the speed is increased from 
9.2 miles an hour with the tlap down to 10 miles an hour 
with the flap up ; and when the draught is 28 in., loaded 
with 20 tons, the s is increased from 6.9 miles an 
hour with the flap down to 8.25 miles an hour with the 
flap up, the ag od at both speeds being the same. As 
might naturally be expected, the increase of efficiency 
due to the lifting of the flap is ter when the boat is 
loaded, the lower speeds in both» ceses being what they 
would have been if there had beea no adjustable flap, 
clearly showing the advantage of the flap. 

Fig. 12, 499, shows one of these launches, 75 ft. 
long by 9 ft. 3 in. beam, of which we have built several, 
and it will be seen exactly what the — is with the 
same power with the flap up or the flap down at different 
draughts. 

Now I propose to describe a set of experiments carried 
out with a view to test the towing efficiency of this 
method of propulsion. We built for the Trent Naviga- 
tion Company a twin-screw tug called the Little John 
(Fig. 13, annexed). It was 80 ft. in length by 14 ft. 6 in. 


* See ENGINEERING, vol. lxxi., page 847, June 28, 1901. 








| of the Little John enabling her to pass through locks and 
over shallows which the Robin Hood could not. 
The results are given in the Table herewith :— 


Towing Experiments with Tugs ‘‘ Robin Hood” and 
** Little John,” with a View to .Test the Relative Eff- 
ciencies of the Two Systems of Propulsion. 


depth of the river. 

p to the time of our building this-boat, the Trent 
Navigation Company had experienced much difficulty in 
dealing with their traffic. Side-wheelers were found too 
wide to pass through the locks, owing to the paddle-boxes. 
A twin-screw boat, with propellers in the usual position, 
proved very inefficient ; a stern-wheeler was also tried, 
and found unsatisfactory. The company therefore deter- 








mined to make a trial of the tunnel system, and the Little | | Percentaze 

John was built. She has been in constant work for | | 1.H-P.| Pull | Horse- ‘of Power of Speed, 

several months, and has proved conclusively that this, Name of Tug. | oo _— Ie ered joe e, oul 

system of propulsion is well adapted for towing purposes, | | pe a | at Towing. = 

enabling a considerable amount of power to be obtained =——_ 

and efficiently utilised ina small boat with a very limited | Ib. | miles 

draught. ‘Rubin Hood {| 902 | 2314 | 316 35.0 5.12 
Through the kindness of Mr. Rayner, the engineer of 1} set | Bie | 20.0 =. 4.31 

the Trent Navigation Company, an excellent comparison ,; jf) 1824 | -200t | 441 37.3 5.70 

. Little John 94.37 2321 32.3 34.2 5.2 
was made between our tunnel tug, the Little John, and Y 1893 213 34.4 4.38 


a side-paddle tug, the Robin Hood, which the company os | | 
have for towing on the lower part of the river below the 3 : : : 
locks, where the river is deeper. This latter vessel had In considering the question of towing on canals or 
feathering floats, machinery by Penn, and was_un- | shallow rivers, it is not unreasonable to assume that the 
doubtedly a good example of this type of vessel, consider- | serew working in a tunnel damages the banks to a mini- 
ing thesize, draught, and power. She had a length over all | mum extent, and in this respect is better than the paddle 


SHALLOW DRAFT LAUNCH (Yarrow Systerv) F tg.1. SHALLOW DRAFT LAUNCH (Yarrow System) 
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Fic. 13. Screw Tue ‘ Lirtite Jonn.” 


of 91 ft. Gin., with a beam of 14 ft.; breadth.over dle- | or even a screw in its usual location; because, with the 
boxes, 24 ft.; draught, 3 ft.; displacement,.about 55 tons ; | propeller working in a tunnel, the rush of water being in 
two cylinders, 18 in. in diameter by 27 in.*stroke, con-| an inclined direction towards the bottom, rather tends 
densing ; wheels, 9 ft. 2 in. over the floats, 3 ft. 104 in. | toscour it and to keep open the course, while with paddles 
wide; return-tube marine boiler. It will therefore be | the effect would be rather to disturb the banks and to 
seen that the Robin Hood made a fair comparison with | cause the earth that is washed away from the sides to 
the Little John. settle in the middle. 3 a, 
In order to test the comparative efficiencies under ordi-| I would take this opportunity of expressing my thanks 
nary working conditions, we towed a number of barges, | to Mr. Rayner, the engineef of the Trent Navigation 
first with one tug and then with the other, over the same | Company, for his cordial co-operation and the assistance 
reach of the river, indicating the engines at different | he gave us during our towing experiments. 
speeds, and by means of a dynamometer obtaining the 
pull on the tow rope. The horse-power ascertained by 
the pull on the tow rope, and the speed through the water 
would be less than the indicated power of the engines by 
the loss due to the — (whether paddle or screw), 
the friction in the machinery, and to the power absorbed 
in driving the tug itself. The barges towed were :— 








THE TRAINING OF ENGINEERS IN THE 
UNITED STATES.* 
By Professor W, E. Daupy, M.A., B.Sc., Associate. 
| THE object of my og is to place before you a few 
facts with rd 


| 


Weight of regard to the training of engineers in the 
Benge. Cargo. “Barge. | United States—facts obtained during a visit last year 
tons tons | to inivestigate and report on the subject to Mr. 

Severn... $i 57 | Yarrow. 
Royal Sovereign 50 15 | _ I may state at the outset that the general opinion in 
Victory ... seg tis 50 15 | the States is that an engineering training must include a 
Congo... us ee ae nil 20 | college course, and the apprenticeship rules are in general 
Crane Boat No.1... he 5 15 framed in full recognition of this principle, and the 
-- = cee college-trained men pass without difficulty from the 

Total ... 162 85 | college to the works. 


2 - | The subject naturally divides itself into two parts :— 
Grand Sutal 20: tone, ’ | I. The nature of the technical education given in the 
From these experiments and other data it was found | best colleges. 
that the proportion of the power of the engine utilised in| J]. The relation bétween the employers and the techni- 
towing is very nearly the same in both cases. The paddle | — — 
boat is superior to the screw at low speeds, and thescrew! * Paper read before the Institution of Naval Architects. 
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cally trained men graduating from the colleges and uni- 
versities. 
Part I. 


Technical Education.—To fully understand the tech- 
nical courses, it should be realised that the primary and 
secondary education in the States provides a much better 
groundwork for technical training than is the case with 
us. Students at the leading technical colleges start their 
technical course with an advantage in this respect over 
our own students. The educational codes and regulations 
for primary and secondary education are as many as there 
are different States. There is, however, a general simi- 
larity in principle, and a good idea can be formed of their 
peculiarities by the consideration of the educational code 
in one of the older States. Some of the regulations from 
the education laws of the State of Massachusetts are given 
in Appendix I. 

In‘addition to these State schools, there are, of course, 
many private schools and colleges. 

At the present time there is a widespread distribution 
of technical schools and colleges, ranging in character 
from the evening schools where mechanical drawing is 
taught, to the great technical Universities like Cornell 
and the Massachusetts Institute of Technology. Tech- 
nical education: in America originated largely from the 
Land Act of 1862, the title of which runs:—‘‘An Act 
donating public lands to the several States and Terri- 
tories which may provide Colleges for the benefit of 
agriculture and the mechanic arts.” 

The amount of land given to each State was fixed at 
30,000 acres for each senator or representative in Con- 
gress. New York State, for instance, became entitled 
to 990,000 acres. There were certain conditions attached 
to the grant, the most important being that the land thus 
granted to any State must be located in that State alone, 
and not in any other State. A State in which there were 
no public lands left would have been in a quandary had 
the Act not provided that in such cases an equivalent in 
land scrip should be issued by the Secretary of the 
Interior to the States so circumstanced. In this way 
each State became possessed of a large amount of public 
land, or an equivalent in land scrip. Both the land and 
the scrip had to be sold by the terms of the Act, and the 
proceeds invested at not less than 5 per cent. per annum ; 
the income so derived being devoted to the maintenance 
of at least one college, ‘‘where the leading object shall 
be, without excluding other scientific and classical studies, 
and including military tactics, to teach such branches of 
learhing as are related to‘agriculture and the mechanic 
arts,” 

The income derived from this Act must be applied to 
the payment of teachers’ salaries and to the purchase of 
scientific apparatus only. Every other item of expendi- 
ture, the erection and maintenance of buildings, general 
office staff, &c., must be otherwice provided for, thus 
leaving a wide field for municipal grants and private 
munificence. Further assistance was given to technical 
education by the Federal Government Wirough the Morrill 
Act of 1890, entitled ‘‘ An Act to apply a portion of the 
proceeds of the public lands to the more complete endow- 
ment and — of colleges for tha benefit of agriculture 
and the mechanic arts established under the previous 
Acts of Congress, approved July 2, 1862.” By this Act the 
United States Treasury was directed to pay 3000/. to each 
State and Territory in 1890, and to increase the amount 
annually by 200/., until a maximum of 5000/. was reached 
in 1900, after which the grant was to remain constant at 
50007. per annum. The total grant from the Treasury 
under this Act in 1901 was 240,000/., distributed between 
48 States and Territories. This grant is to be applied 
‘‘only to the instruction in agriculture, the mechanic arts, 
the English language, and the various branches of mathe- 
matical, physical, natural, and economic sciences.” It is 
noteworthy that the Act specially directs that none of 
the money is to be granted to any college where a dis- 
tinction of race or colour is made. These two Acts indi- 
cate the attitude of Congress towards technical education, 
and specify the help that has been, and is being; given by 
the Federal Government. The provision of) funds for 
the erection and maintenance of buildings, and for the 
establishment and endowment of all branches of technical 
education outside ‘‘agriculture' and the mechanic arts” 
falls upon the States themselves and upon private in- 
dividuals. 

The’ States themelves have independently passed 
measures affecting technical éducation in their own legis- 
latures. Municipalities have also the power under their 
State law to appropriate money for technical education. 
A technical co lege may receive external aid, therefore, 
from three distinct sources :—(1) The United States 
Legislature under the two Acts quoted ; (2) State and 
municipal appropriations ; (3) private gifts. 

Statistics concerning Higher Education of the University 
Type and Including Higher Technical Education.— Year 
1900.—There are 480 universities and colleges in America 
with power to grant degrees to persons of both sexes; 141 
colleges for women, and 43 technical schools. The 
majority of these have come into existence during the last 
thirty years. . ; 

In the year 1900 the number of students receiving, in- 
struction in these colleges in engineering subjects is given 

low, the column on the right giving the numbers of 
the total in the agricultural and mechanical a; 
that is, in those colleges receiving grants under the Land 
and Morrill Acts :— : 


In the Agricultural 

ee - and Mechanical 

‘ ©8es. Colleges alone. 
Mechanical engineering .. 4459 3938 
Civil engineering... ..._ 3140 1964 
Electrical engineering ... 2555 1617 
Mining engineering - 1261 822 
Architecture : 459 292 





The gross income of all these institutions for the year 
1900 was 5,711,693/., made up as follows :— 





£ 
United States Federal Government ... 596,836 
State and municipal grants ... _ 892,881 
Tuition fees Ny is 2,234,225 
From endowments 1,409,096 
Other sources 578; 655 
Total 5,711,693 


The gifts from 
amounted to 2,399, : 

The total geo possessed by these institutions 
amounted to, the value of 72,118,919/. Of this, 33,238, 706/. 
represents endownment funds, the rest representing the 
value of the grounds, buildings, &c , used for education 
and research. 

Table I. indicates the financial position of a few. of the 
leading colleges in the United, States. The number of 
students are also giveu, and these numbers include both 
under-graduate and post-graduate students. 


Fo ygag individuals during the year 


























TABLE I. 
Income derived me Spe Yale. — Cornell. —_ 
£ £ £ £ £ 
Federal Government| és ae 7,700 1,665 
States and munici- 
palities as ee ne os ee 5,000 
Invested funds -| 108,314 | 51,194 | 100,217 | 77,188 | 20,702 
Tuition fees .. -| 133,733 | 97,404] 83,042 | 46,899 41,423 
Other sources 33,287 5,321 | 10,428 935 “723 
Total .. .| 275,384 | 153,919 | 194,587 | 132,722 | 69,513 
Gifts for 1901 -| 167,020 | 128,245 | 194,783 | 27,870 | 92,595 
Number of men 
students .. re 4,090 2,343 2,450 1,930 1,125 
Number of women ‘ 
students Ep 43 369 53 
2,386 2,209} 1,178 
Percentage of total 
income repre- 
sented by tuition 
fees .. ss --| 48p.c. | 63p.c. | 43p.c. | 35p.c. | 59p.c. 
Tuition fees for un-| £ £ £ £ & 
dergraduate course} 30 30 40 25 40 
Tuition fee calcu- 
lated from numbers 
of students given 
above, and the 
amount received 
from such.fees_ .. 33 41 35 20 35 
Cost of education 
r student calcu- 
ated from number 
of students giver 
above and total in- 
come a 67 64 79 58 59 




















The figures in the Table refer, of course, to all branches 
of higher education. What proportion of income is de- 
rived from technical students I am unable tosay. In 
the case of the Massachusetts Institution of Technolog 
(right-hand column) all the students are *‘ technical.” It 
is interesting to note that at this famous Institution the 
cost perstudent is 59/., of which each student pays on an 
iverage only 35/., although the actual charge for under- 
graduate instruction is 40/. 

The progress of professional education during the last 
ten years in the older universities and the two modern 
schools of engineering which have won such a standing 
for themselves in America—namely, Sibley College of 
Cornell University, and the Massachusetts Institute of 
Technology—is indicated in the following Table :— 


TABLE II.—Showing Numbers of Students in Engineering 
in the Colleges Stated. 


| Harvard. | Cornell. | Mass. Inst. 





Civil, Me- Civil, Mechanical, 











chanical and Electrical, Mining Civil, Me- Civil, 
a Electrical | - and Sanitary hanical and Mechanical, 
Students in| Engineering |Ch8Mical and ‘Piectrical 
| the Law- | Students in the | paar reg and Mining 
rence Scien- Sheffield Scien- | i | Students. 
| tific School. __ tific School. | 
1890-91 “ 118 AS 297 
1891-92 31 127 640 310 
1892-93 ee 168 684 313 
1893-94 186 ae 
1894-95 202 623 | 355 
1895-96 | 209 617 357 
97 | 174 623 | 352 
1397-98 | 153 645 356 
1808-99 | 166 686 347 
1899-00 a 162 774 356 
1909-01 200 | 163 844 872 


| 

The above figures give a good idea of the work that has 
been going on in the States with regard to the training 
of engineers. So far as I can ascertain, these institutions 
stand highest in the regard of the profession, though 
there are many more of almost equal standing from a 
purely technical point of view. 

Courses of Study at Harvard, Yale, Cornell, Massa- 
chusetts Institute of Technology, Boston, and McGill, Mon- 
treal.—The under-graduate courses of study are very 
exactly laid down—and a student selecting his particular 
branch of work is put through a definite course. The 
principle underlying the arrangement of these courses is 
that the first two or three years shall be spent in the 
study of scientific principles, and the fourth year devoted 
to some speciali subject. Often, therefore, men may 


yet work through precisely the same general course for 
three-fourths of their time. - Considering the courses of the 
chief universities in order, Harvard stands more or less 
alone in allowing much more freedom of choice than the 
more modern schools. A course is recommended for engi-. 
neers, but a student can vary this course within wide 
limits, subject to the approval of the professor. 

At Yale the work in the Sheffield Scientific School is 
more exactly laid down. For the first two years of their 
three years’ course the work is practically the same for 
all scientific and technical students, but in the third year 
a student can continue his work in any one of the subjects 
shown in the middle column of Table III. .All these 
courses ] to the degree of Bachelor of Philosophy 
(Ph.B.). Two years more of post-graduate study leads to 
the d > of Civil Engineer (C.E.), or Mechanical Engi- 
neer (M.E.), or in the less technical studies Master of 
Science (M.Sec.), or Doctor of Philosophy (Ph.D.). The 
complete course in engineering is, therefore, five years, 
the student having considerable latitude in his post- 
graduate work. 


Taste I[I.—Courses of Study at Yale. 
First and 
Second Years. 








| Fourth and 


Third Year. Fifth Years, 





Engineering in preparation for 
inining. 

Sanitary engineering. 

Civil engineering. 

Mechanical engineering. 

Electrical engineering. 

Chemistry. 

Chemistry in preparation 
metallurgy. 

Natural history. 

Mineralogy in preparation 
eology. 

Biology in preparation for medical 

| studies, | 

Agriculture. | 
| Studies in preparation for forestry. | 








Post- 
Graduate 
Work. 


Common for 


Studies. 





for 





At Cornell the under-graduate course of study is four 
— Students of mechanical engineering and the allied 
ranches do their work at Sibley College, a fine buildin 
on the Campus. There is a se sate building, for civil 
engineering and architecture. e Sibley College courses 
are identical during the first three years,-except in the 
case of naval architecture, where specialisation begins to 
a certain extent in the third year. In the fourth year a 
student may. specialise in any one Of the followin 
courses :—Railway mechanical engineering, mechanica 
pom yr ap electrical engineering, marine engineering, 
and naval architecture. All these courses lead to the 
degree of Mechanical Engineer (M.E.). At Cornell a six 
years’ course has been _— so that a student may take 
the academical course jointly with the engineering course, 
the conjoint course leading to the two degrees B.A., M.E. 

—that 1s, Bachelor of Arts and Mechanical Engineer. 

There is a.four red course leading to the d of 
civil engineer (C.E.), and a six years’ course leading to 
the twode B.A. and C.E. 

At the Massachusetts Institute of Technology all first- 
year students take practically the same course. There are 
certain divergencies in the second and third year, though 
all have to tuke French, German, political economy, and 
business law. In the fourth year there are fourteen spe- 
cialised professional courses, each course containing within 
itself options of even narrower specialisation. 

A general plan of the courses is shown in Table IV. 
(page | 502), the column on the right containing the 
“Options” allowed in the fourth year. Options are also 
allowed in the second and third year in some courses. In 
order not to narrow the men too much, the courses are so 
arranged that one-twelfth of the time for the first three 
years 1s occupied in literary studies. This proportion of 
the time does not include’ French and German. ll the 
courses lead to the one degree of Bachelor of Science 
(B.Sc.) All the first-year students work on one definite 
course, and are not required to make their choice of sub- 
ject until their second year at college. The total number 
of men at the college during this session is 1415. 
There is a tendency in the college to increase the time 
devoted to literary studies, and to decrease the time given 
to the ing 

At the McGill University there are six subjects of 
under-graduate study in the applied science department, 
each leading to the degree of B.Sc. after four years’ 
study. The first year course is practically the same for 
all students in this department. Small differences appear 
in the second year ; the third and fourth become highly 
specialised. The six courses are:—Architecture, civil 
engineering, electrical engineering, mechanical engineer- 
ing, mining engineering, and practical chemistry. 

n all the colleges I visited degrees are not given on 
the result of an examination at the end of the course 
but on the gradually accumulated results of terminal and 
sessional examinations, and a thesis at the end of the 
course on a subject usually suggested by the professor. 
There are no external examiners in the sense we have 
them, and there is only one class of degree, and not, as 
with us, an ordinary and an honours d 

Entrance Examinations.—The standard for entry is 
about that of a high-school education, and is gradually 
being raised. The subjects demanded by the colleges 
under consideration are shown in Appendix IT. 

Division of the Whole Course between the Different Suljects 
of Under-Graduate Study in the Mechanical Engineering 
Division.—In order to give some idea of the relative im- 
portance attached to the subjects forming the mechanical 
engineering course at the different colleges underconsidera- 
tion, I have estimated in Table V. (page 502) as. near as 
possible the total hours of instruction given during the 





be going to qualify in very diverse special subjects, and 


whole course, grouping the subjects as far as possible in 
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TABLE IV.—Covursses or Stupy aT Massacuusetrs InsTiTUTE OF TECHNOLOGY. 
| 
First Year. Second Year. Third Year. | Fourth Year. Options, 
Civil engineering Civil engineering ; highways and railroads ; geo- 
| desy and to) phy. 
Mechanical engineering Marine engineering ; locomotive engineering ; mill 
, } engineering ; heating and ventilation. 
Common studies Mining engineering Quantitative analysis ; engineering laboratory. 
Chemistry | Physics Physical Lab. Architecture Architectural design ; construction for strength. 
Mathematics | Mathematics French Chemistry Engine design ; technical analysis. 
Drawing Drawing German Electrical Engineering Railroad signals ; electric waves. ; 
French or German or Political Biology Municipal: sanitation ; structural and chemical 
German French Economy geology. — : : 
English | Literature and Business Physics Organic chemistry ; analytical mechanics ; Electro- 
history Ww | chemistry. 
Military science | General studies This course is about to be changed to a general 
} science course. 
Chemical engineering Hydraulic motors ; applied chemistry. 
| Sanitary engineering 
Geology Mining engineering ; geology (experimental). 
| Naval Architecture 


Naval Architecture for students 
from Annapolis 





Just organised. 





the way we do in this country. The computation is 
based on a college year of thirty working weeks.~ This 
Table is only to be regarded as approximately correct, 
qut the figures given are sufficiently accurate to bring out 
the peculiarities of the several courses. 

In comparing the total number of hours’ instruction 
forming the cou it is noteworthy that, whilst Har- 
vard, Cornell, and the Massachusetts Institute each give 
about 2800 hours of- lectures, recitations, laboratories, 
and workshops during the four years, McGill gives 4455. 
A large amount of private study is always necessary if a 
student is to keep up with his lectures, and all this has 
to be done in addition to the hours given in the Table, 

At the Massachusetts Institute the courses are so 
arranged that a student can do his work in 48 hours per 
week. Half of this time is given to lectures, &c., at the 
college, the other half is assumed to be spent in private 
study. The same method a; rs to be in operation at 
Cornell and Harvard and Yale. I think this basis of 
arranging the work at a college is a very good one. A 
student overloaded with lectures, &c., has.little time left | 
to keep abreast of his work, if much more than 24 hours 
a week are taken up in purely college work. A good man 





will take more, of course, but the average man gets 
behind and gets discouraged. A very striking feature in 
the Cornell course is the large amount of time devoted to | 
the workshops. Considering the above Table, an average | 
course for a mechanical engineer may be taken to consist | 
of 3000 hours’ instruction, distributed in the following | 


way :— 
‘ Per Cent. | 
Mathematics ap Fs sie sc 
Chemistry and physics ... oe us ae 
English... bie on ses od oo ae 
French or German 3 | 


Applied mechanics, mechanism, and steam 


engine... ne 17 | 
Electrical engineering 2 
Mechanical drawing : 20 | 
Engineering laboratories = Me 
Workshops... se bas sen an Se | 

te ee SO Pee see ef a 
100} 


TABLE V.—Showing the Total Number of Hours of In- 
struction given in the Mechanical Engineering Course 
at the Five Colleges Stated. 











-—— |Harvard) Yale. | Cornell.| —_ McGill. 
| | | | ad 
Mathematics .. | 225 | 390°] 150 | 282 | 540 
Physics ‘ 270 | 120 |* 225 150 435 
Chemistry 135 | 185 | .210 195 150 
Freehand ry de ia ae 3 180 
German 90 270 | 90 90 
French... *. oo a 180 | 
English ab ae 150 60 oo hn ae 60 
Applied mechanics. . 285 120 | 285 210 210 | 
Mechanism $s 45 60 san 105 270 =| 
Steam engine.. ~~) 4 j- 165 172 180 | 
Machine design (in- | 
cluding drawing and} 
descriptive geo-| | 
metry) .. ..| 54 | 330 | oot, 675 | 930 | 
Engineering labora- | 
"ee 255 | 150 | 720 
Electrical engineer- | 
ing. Sa i 60 | 60 60 
Workshops 360} | 308 900 | 405 720 
Business law .. sf ce Se Se | 15 
Political economy ..| 45 
Total .. -»| 2705 1710 2940 2364 4455 
Duration of course) 4 years | 3 years | 4 years | 4 years | 4 years 
Average instruction} | 
hours per year ..| 676 570 735 | 716 1114 
Average hours per| } 
week ns ” 23 | 1 24 24 37 





* Mechanism included in applied mechanics. 

+ Includes freehand drawing. 

{ Taken during the summer months at the neighbouring Ruidge 
Manual Training School. 

§ Chiefly ‘“‘ workshop visiting.” 

It will be seen from the foregoing analysis of courses 
that what is understood by a technical education in the 
States is really four years of continuous hard work at a 
college 7 with ooierering laboratories and work- 
shops, and with all the educational apparatus for giving a 


scientific education. 
Instruction in Naval Architecture.—There have been 
courses in naval architecture and marine engineering at 





Cornell University since 1891. These are organised in 
connection with the. mechanical engineering course at 
Sibley College. In fact, they are the same as the mecha- 
nical engineering, -with specialisation in the third and 
fourth years. A student may choose a course in marine 
engineering, taking the lectures on naval architecture, 
shipbuilding ‘and marine engineering, or he may choose 
the course arranged for those about to become naval archi- 
tects, taking the lectures in naval architecture, shipbuild- 
ing. and ship design. Men who have graduated at other 
colleges are allowed to come and take a post-graduate 
course at Cornell in these subjects. In connection with 
this department there is an experimental tank about 
400 ft. long, complete with travelling gantry and all the 
necessary apparatus for making towing experiments, 
though at present it is arranged for making experiments 
on propellers. 

: Thecourse which has been provided at the Massachu- 
setts Institute of Technology since 1891 provides instruc- 
tion for those who expect to enter the profession of ship- 
builders and designers. There are thirty-nine students in 
the course at the present time. The Boston Navy Yard 
mould-loft has been placed at the disposal of the college 
for teaching purposes, and instruction is given there to 
all third-year students in naval architecture. 

The Massachusetts Institute has very recently orga- 
nised a post- uate course in naval architecture in 
addition to the above, for the training of men from the 
Government College at Annapolis. 

Courses of naval architecture have just been established 
at Columbia University, Lehigh University, and at 
Michigan University. 

Part II. 

Relation between Employers and Technically - Trained 

Men Graduating from the Universities.—It is generall 

ised by ee in America that a man wit 
technical training makes a better apprentice and develops 
into a better officer than a man with only an ordinary 
education. 

The present trend of opinion amongst “% yo 
concerning college graduates is well illustrated by the 
apprenticeship rules in operation at the motive power 
department of the Pennsylvania Railroad Company, and 
at the large eee concern in Philadelphia—Baldwin’s 
Locomotive Works. 

Considering the Pennsylvania rules first, they distin- 

guish two classes of apprentices :— 
. 1. Regular apprentices. These are young men who 
have received a common school education, and are about 
seventeen years of age. They fe through the regular 
course in the shops, and eventually become journeymen. 

2. Special apprentices. These are, as a rule, college 
graduates entering between twenty-one and twenty-three 
years of age, who after working through the regular 
course frequently become officers. 

The rates of pay per week are as follow :— 


Fourth 








First Second Third | 
1 Year. Year. | Year. | Year. 
|! 8. ae eS ee ae ae 
Regular apprentices .. 12 17 | 22 | 34 
Special 5 a ae Toe eo ee 





The general manager of the railroad informed me that 
coll —— except with regard to their wages 
and the departmental work required of them, are received 
on the same terms as other employés. The company re- 
cognise by the increased rates of pay the fact that they 
have already spent some time in acquiring knowledge, 
which, while of little use to the company during their 
sqyeunianenie, makes them of more value than the re- 
gular apprentices. 

The rules in operation at Baldwin’s works are more 
elaborate, though in principle they are the same. A college 
graduate is taken on at the end of his college course, pays 
no premium, and receives enough to maintain inostf. 
They have three classes of apprentices, the division being 
made on differences of educational attainment alone. 
There is no way into their works except through one or 
other of these three classes. 

The first class includes boys seventeen years of age, who 
have had a common school education, and who will 
bind themselves by indentures to serve for four years, and 
to attend evening schools during the first three years of 
their apprenticeship at which elementary algebra and 
geometry and mechanical drawing are taught. 

The second class includes boys eighteen years of age, 





who have received a high-school training, in which they 
have taken a mathematical course, and who will bind 
themselves to serve for three years, and to attend evening 
schools for the study of mechanical drawing. 

The third class includes graduates of colleges or tech- 
nical schools, over twenty-one years of age, who have 
taken courses covering the higher mathematics and the 
sciences, and who desire to secure shop training. They 
are bound for two years. 

' ri weekly rates of pay of the different classes are as 
ollow :— : 
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nia | First | Second | Third 
Year. Year. | Year. | Year. 
8. 8. 8. 8. 
First class 12 17 22 27 
Second class .. 17 22 27 
Third class Bl 38 





At the end of apprenticeship each youth in the first 
class receives a bonus of 25/., and in the second class 201. 
The Be YORE in Classes 1 and 2 are usually put 
t 


through the machine-shops, fitting-shops, and erecting- 
shops. The college graduates in Class 3 are allowed to 
wor select. Thus, a man 


in any department they xe d 
can choose three months respectively in the pattern-shop, 

the foundry, the forge, the erecting-shop, the machine- 

shop, and the fitting-shop, filling in the remainder of his 
time in any shop he prefers. 

At the present time there are 215 apprentices in the 
first class, 68 in the second, and 35 in the third class. 
There are a good many more apprentices in the works 
than these, but they were taken on before the present 
rules came into force, two years ago. A superintendent 
of apprentices has been appointed to look after the 
apprentices, and administer the rules relating to them, 
one of which is that no youth is to be kept more than 
90 days on any one job or machine. This affects those in 
Classes 1 and 2 more particularly, beeause men in Class 3 
can go to the superintendent at any time, and get what 
shifts they want. 

Vacation Apprentices.—The students at the technical 
colleges have no difficulty in finding employment during 
their vacations. Baldwin’s receive them freely ; in fact, 
they encourage them to come by allowing any vacation 
time to their credit if they subsequently come to them in 
Class 3—that is, after they have taken their degree at 
their respective colleges. } 

They also take them at Altoona, but they rather object 
to the practice, use, in some respects, it is incon- 
venient to them in the operation of their shops. On the 
other hand, the Baltimore and Ohio Railroad wrote to the 
Massachusetts Institute of Technology this summer asking 
them to send some engineering students to work in their 
shops during the vacation, with a view to receiving ap- 
pointments after uation. 

The Central ilway of New Jersey has now four 
students from Cornell, and two from Purdue University 
working their summer vacations in their shops, and they 
pay, them 15 cents per hour (equivalent to 36s. per week). 
‘They take college graduates as regular apprentices, start- 
ing them at any age between twenty-one and twenty-six 
paying them about 42s. per week to start. A specia 
point with regard to apprentices in the States is that no 
premiums are charged, and substantial pay is given at 
‘once.. As a consequence, the ‘‘gentleman apprentice ” 
or “pupil,” as we understand the term, appears to be 
unknown in America; the only qualification required is a 
sound technical education. Another point in which the 
American practice is remarkably different from ours is 
that age is no limit toa man who wants to get practical 
work in the shops, providing he is a college Salone. I 
am not sure if. they would take on an apprentice after 
twenty-one ,years of age if he were not a uate. 
‘College graduates in America never find that whilst learn- 
ing the scientific principles of their profession they have 
grown too,old to enter the workshops to learn the prac- 
tical part. .The‘ general opinion seems to be that the 
educated man picks up his practice much quicker and 
more intelligently than the younger man with only an 
ordinary education. Generally speaking, the attitude of 


‘the American employer towards the college graduate is, 
‘one of distinct encouragement, and of advan to both. 
The employer gets the advantage of a trained intellect, 


the employé gets the advantage of his employer’s shops 
and business experience. The American employer kee 
an ‘‘open door” for the technically-trained man, whilst 
with us in England the door is too often closed by rules 
regarding age and the like, and the would-be apprentice 
not having sufficient means to pay a premium in addition 
to the amount he has already paid for his education. In 
cases where college graduates are taken on in England, 
they are, as a rule, expected to go through the same 
course in the shops as a boy entering straight from school. 
The Americans are more yielding in this respect, and do 
not insist upon the drudgery of the first few years. 
Whether the American system would succeed with us 
is an > rg uestion. The conditions in this country are 
somewhat different. I venture to think, however, that if 
employers would carefully consider the question in -rela- 
tion to the future of engineering in this country, there 
would result a greater co-operation between them and our 
technical colleges. The rules of apprenticeship would be 
altered so that the technically-trained man would find an 


| opening, and in this way employers would provide the 


without which the best man has no chance 
is genius. 

APPENDIX I. 
Primary AND SEcoNDARY EDUCATION. 


The primary authority in the State for the management 
of educational affairs is vested in a board consisting of the 


opportunity. 
oO! showing h 
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Governor and Lieutenant-Governor of the State and 
eight persons appointed by the Governor. : 
very town in the State appoints a school committee 
at its annual meeting, which committee has general charge 
of the public schools in the town. Each member of the 
committee is paid. The committee has to appoint 
teachers and generally administer the edubatiohel code | 
in their town. Thus every year the committee is elected 
on educational questions alone, and the people have, 
through their committee, complete control of their schools. 

Some of the provisions of the code are as follow :— 

All children between the s of eight and fourteen 
must attend school, otherwise their parents are fined. 

No child under thirteen may be employed in any work- 
shop or factory or mercantile establishment. 

Instruction must be given on the effects of alcohol and 
narcotics. 

Every town must provide schools giving agood English 
education, including, amongst other things, algebra, music, 
agriculture, physiology, hygiene. The Bible shall be read 
without comment. 

Every town containing 500 householders must provide 
a highschool in which general history, book-keeping, 
surveying, - geometry, natural philosophy, chemistry, 
botany, and Latin shall be taught in addition to the 
ordinary subjects; and if the town contains 4000 inhabi- 
tants, the teachers must be competent to give instruction 
in Greek, French, astronomy, geology, rhetoric, logic, 
intellectual and moral science, and political economy. 

Every town of 20,000 inhabitants shall maintain, as part 
of the high school system, the teaching of manual training. 

Every town of 10,000 inhabitants shall maintain evening 
schools for the instruction of persons over twelve years of 
age. 

Every town of 50,000 inhabitants shall maintain an 
evening high school. 

Every town of 10,000 inhabitants must make provision 
for giving free instruction in mechanical drawing to 
persons over fifteen years of age, in either day or evening 
schools, ; 

The several towns are bound to maintain proper school 
buildings. - The funds for the maintenance and working 
of these schools are derived partly from interest from the 
Massachusetts School Fund, and partly by taxation 
levied and collected by the several town committees. The 
capital amount of the school fund is about 800,000. The 
interest from this is distributed by the State authority in 
different proportions to the various towns, the grant being 
contingent upon the proper fulfilment of the State code 


by the town. 
APPENDIX II. 
ENTRANCE EXAMINATIONS. 


A cross thus, ‘‘ x,” in a column signifies that the corresponding 
subject is required. 














THE PHYSICAL SOCIETY. 


At the meeting of the Physical Society, held March 27, 
Dr. R. T. Glazebrook, F.R.S., President, in the chair, a 
panes on “ —— at a Cylindrical Surface” was read 

y Mr. A. Whitwell. The object of the paper is to de- 
scribe and illustrate the position and form of the focal 
areas produced by the refraction, at a cylindrical surface, 
of light diverging from or converging to a point. In 
general, if a plane can be drawn through the point to cut 
the surface symmetrically, then all the light passes really 
or virtually through an area in this plane. In the case 
of the cylinder there are two such planes. One contains 
the radiant point and the axis of the cylinder ; the other 
eontains the point, and is normal to the axis. The equa- 
tion of the locus of intersections of symmetrical rays 
which intersect in the first plane, for small apertures, 
is obtained in terms of a, the distance of the radiant 
point from the axis of the cylinder, r the radius, and 
» the index of refraction. A set of curves is plotted for 
various values of a from + © to — ©, r being taken as 


2 and was + A similar equation is found for the locus 


of intersection of symmetrical rays which intersect in the 
first plane, and have a maximum angle of incidence—viz., 


™. A set of curves for various values of a is plotted and 
discussed. For any particular value of @ a curve from 
each of these two sets is the limit of the focal area, and all 
the light passes through the area, between these curves. 
Two other sets of curves are plotted for various values of a, 


r being = 2and w = e The loci of the intersections of 


symmetrical rays which intersect in the second plane, when 
the aperture is small, are shown to be circles described 
about the radiant point as centre, and having radii equal 
to (u—1) (a—r).- In general a surface has two poses, 
and two powers only. . Attention is called to misleading 
statements in two papers on this subject read before the 
Society recently. The authors of these papers give ex- 
pressions for the power of a cylindrical or ellipsoidal sur- 
face in various directions, the expressions being deduced 
froma consideration of thecurvature of the section of the 
surface by a plane containing the optic axis and inclined 
at various angles to the two planes considered in the pre- 
sent paper. These oblique powers are purely fictitious. 
Professor Everett said he had had an opportunity of 
studying the paper, and found the — sound. He 
was pleased that the author had taken up the subject of 
focal lines rigorously, and had made no preliminary 
assumptions about them. The focal lines referred to in 
the paper were the secondary focal lines. The primary 
lines were only introduced near the end as caustics. Pro- 
fessor Everett also indicated the cause of the false focal 





saad Har- | aie lines given by the author’s equations. Referring to Mr. 
vard, | Yale. | jy, Mass. Inst. McGill. | Whitwell’s criticism mpneee. the power of an oblique 
: ney section of an ellipsoidal lens, he thought that although 
1. English the power was fictitious and the criticism just, there was 
grammar} X x x x x something to be said for the advantage of using these 
2, Assent ean| f powers in deducing the properties of lenses. 
RE boven a | a -The chairman said he agreed with Professor Everett in 
, histecy | ee his remarks concerning the rigorous treatment of the 
4. English his-| or 5 or 4 secondary focal.lines. 
fory:.s) x at x x Dr. R. A. Lehfeldt rexd a paper on ‘* The Evaluation 
5. Ancient| of the Absolute Scale of Temperature.” .The relation 
history... | en governing the indications of the constant-pressure ther- 
6. Latin m sors or | mometer is 
7. Greek Sor9 eas aT dv' 
8. French x x or9 | x or9 Fees os AOR 
9 German ..| x | i Ky €\, 
10, Algebra...) x ic hace x x War: 9 
ll. Plane geo- t 
* solid ne ay x x x area hy where T = absolute temperature, Kp = specific heat at 
metry .. x x x x constant pressure, and e=——, the Joule - Thomson 
13. Trigonome- 5p 
ho Aes ee an eet a Reel eee BeBe: . x |effect. The relation for the constant-volume thermometer 
14. Chemistry x orl15 xX or 15 x lis 
or 19 r 
13. Physics ..| .. S x CR RL ep os 
16. Physiogra- Any two Any one of Any one of a F K pe lor 
phy of 16, 17, 6, 8, 9, 14, 16, 19, 14, | ( i * + 024) 
18, 19, 20 15, or Land! 15, or a| bs v OP 
17. Anatomy 4additional language | or 
1s. Zoology ..| . papers, or aT dp 
19. Botany mechanical = , iat \ 
20, Astronomy | drawing or yy »( os *\, 
mechanic p 
A t | ? 16 16 ioe” 
Age at entry .. ? | 7 ? 
Duration of ex-| | where ¥ = pvand u = 8 T the Joule effect. An attempt 
aminati.n ..| days 6 days 5days 5days 5 days dv 


_The subjects specified for Harvard and Yale respec- 
tively are those required for admission to the Lawrence 
and Sheffield Scientific Schools, the respective scientific 
departments of the Universities. 

he examinations usually take place in June and Sep- 
tember, so that a man failing in June may have another 
chance in September. Cornell, however, has only one 
examination (in September) for the Sibley College 
students, 
_ Under certain conditions school certificates are accepted 
in lieu of some of the subjects of examination. 








PENNSYLVANIA RAILROAD.—This great American system 
must be regarded as one of the wonders of the world. 
The average length of line worked last year was 10,783 
miles, showing an increase of 298? miles as compared with 
1901. The gross revenue collected last year was 219,849, 864 
dols., showing an increase of 21,222,986 dols. as compared 
with 1901. The working expenses in 1902 were 152,220,272 
dols., or 18,506,886 dols. more than in 1901. The net 


earnings accordingly stood last year at 67,629,593 dols., 
or 2,716,101 dols. more than in 1901. 





is made to work out the latter formula with the aid of 
existing data. It is tound that Ty = 273.18 from hydro- 
gen and 273.2 from nitrogen. The deviation of the con- 
stant-volume scale from the absolute scale is indicated by 
curves. At 100 deg. absolute the constant-volume (hy- 
drogen) thermometer reads 0.1 or 0.2 too low. 

Professor Callendar, in a communication sent subse- 
uently to the meeting, said that in his paper on ‘‘The 
Thecspodyuasaaal Correction of the Gas Thermometer ” 
(Fhil. Mag., January, 1903), he had incidentally men- 
tioned that the correction for the constant-volume gas- 
thermometer could not be directly deduced from the 
Joule-Thomson cooling effect alone, without additional 
data for the value of d(pv)/dp unless a formula 
were assumed for the variation of the cooling effect 
with temperature; but that the value of the absolute 
zero could be deduced from the pressure coefficient 
if the Joule cooling effect in free expansion (d E = 0) 
were known. The experimental measurement of the 
latter was, however, ae ere ae He also wished to 
draw attention to his method of treating these and similar 
problems in terms of the diminution of volume c of a gas 
due to coaggregation of the molecules. This was a method 
of great practical convenience, because ¢ was to a first 


the capillary pressure a/v? of Van der Waals was a func- 


tion of both temperature and pressure. The method was 
based on a radically distinct conception of the nature of 
the deviation of gases from the ideal state, as being due to 
the formation of temporary molecular aggregates, and not 
to the existence of a general molecular attraction varying 
as the square of the density and analogous to capillary 
pressure. The theory showed that different types of 
molecules should te in different ways, and that 
the law of corresponding states as usually interpreted was 
subject to important limitations. 

Mr. Blakesley exhibited and described a lens possessing 
the following properties :—The two conjugate foci — 
move with the same relative rate along the axis. The 
size of the object always bears to the size of the image the 
same ratio, so that using the same object the image is 
always of the same size. The instrument is of one piece 
of glass, and constitutes a telescope wh magnifying 
power is the ratio which the object bears to the image in 
size, linear. The relation of the rate of motion of the 
object to that of the image is the square of the magnifying 
power. The following method of construction attains 
these ends. Let D be the distance between the centres 
from which the faces are struck, and let 7 be the length 
of the instrument between the end faces. Then / = 4D, 
where is the index. The quantity 7 —D is thus fixed. 
Divide it into any two parts (algebraically) 7, and — ra, 
so that 7; — 7,2 =/-— D, and employ these two values 7; 
and 7, as the radii of the end faces. The ratio r,/r2 
will be the magnifying power m, which must be 
interpreted thus:—If the curvatures are towards the 
same direction, 7; and 72g have the same sign and 
m is positive. Double convexity therefore implies 
an inversion of the image, or a negative magnifying 

wer. If «x be the distance’ of: the object from the 

rst surface encountered by the light, and y» be the 
distance of the image from the second surface, both 
measured positively in the direction opposite to that of 

light propagation, then 
m D=2 where m=", 
T 


ym 


from which 
dn =m, 
dy 


The fundamental condition / = » D is that which implies 
an infinite focal length for a lens. This condition rules in 
a telescope in which the principal foci of the objective and 
ocular coincide. ‘ The instrument exhibited had a value 
+ 5 for the magnifying power, and was convexo-concave 
accordingly. r. Blakesley pointed out that one view 
to take of the instrument was to imagine the space be- 
tween an objective and ocular properly situated, filled up 
with glass. 








WestTINGHOUsE-CoRLISs Enaines.—The New York Cen- 
tral and Hudson River Railroad Company have placed an 
order with Messrs. onan Church, Kerr, and Co., 
for four Westinghouse-Corliss engines of the horizontal 
cross. compound type. These engines will form the main 
power equipment of a power station in process of erection 
on the company’s property at Weehawken, New Jersey, 
which will supply power to the company’s grain elevators 
and shops. ‘Two of the engines are of 1200 horse-power 
normal capacity, and the remaining two of 700 horse- 
power, each pair being directly connected respectively 
with 750 and 400-kilowatt polyp generators of the re- 
volving field type. They w: —- with 140 Ib. of 
steam, superheated to 500 deg. Fahr., and with high 
vacuum. The equipment also includes a small exciter 
engine of the Westinghouse vertical compound type. 





DurBAN.—Reports on peomet harbour improvements 
have been received from Sir Charles Hartley and Sir J. 
Wolfe Barry. They state that provision for a navigable 
channel of from 27 ft. to 30 ft. can be attained by dredg- 
ing. A very large expenditure must be faced in dredging 
outside the pierheads, or all hope must be abandoned of 
lacing the Point of Natal in the category of first-class 
narbours. They urge on the Natal Government the neces- 
sity of dealing with the bed in a persistent and syste- 
matic manner. ‘Two jetties, the report continues, should 
be constructed at the landward end of the south break- 
waters. These would shelter the waters of the harbour, 
and advantage might be taken of this to instal a floatin 
bridge for vehicular and pedestrian traffic to the Blu 
side at the Point. The experts propose advancing the 
line of the quay frontage so as to give greater width of 
wharfage, and. to provide for double- storey sh 

In addition to the floating dock, a dry dock of 
masonry should be provided. The experts do not recom- 
mend the adoption of the engineer's plan for the 
extension of wharfage space, but they urge that the 
Government should resume ownership of the whole of 
the Bay frontage, including a recently-constructed espla- 
nade, and that they should continue the north quay in a 
perfectly straight line to Albert Park. This would afford 
a quay 8040 ft. in length, and would provide an almost 
unrivalled stretch of quayage. By this arrangement the 
Natal railways would gain perfectly. free and uninter- 
rapted access from the main line westwards of the new 
quay. Under this proposal there would be a clear 1000 ft. 
of space between the embankment and the quay, and this 
should be reclaimed and provided with railway lines and 
passenger-landing accommodation. The remainder of 
the space fronting the esplanade should be planted with 
ornamental gardens. Wheeves should be constructed at 
the Bluff in extension of the present timber wharf, and 
coal jetties should be erected. The total cost of the 
works suggested is set down at 2,650,000/., including 
sheds, but exclusive of equipment, which will probably 








approximation a function of the temperature only, whereas 


cost 150,0007, more. ‘ 
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CATALOGUES. 


Tur Blast-Furnace Power Syndicate, Limited, of 29, 
Great George-street, Westminster, 8.W., have issued a 
circular calling attention to Forster’s exhaust tuyéres. 
In these tuyéres the cooling water is sucked round the 
tuyéres, instead of being forced round, so that, in case of 
a leak, water cannot enter the furnace.—Mr. R. J. Richard- 
son, of 71, Broad-street, Birmingham, has sent us a cop 
of his ‘‘ Machinery Gazette,” which is a list of second- 
hand machinery now on sale.—The British Thomson- 
Houston Company, Limited, of Rugby, have issued a 
pamphlet describing in detail the special features of 
their controller for use on multiple unit trains.—Messrs. 
Laurence, Scott, and Co., Limited, of the Gothic Works, 
Norwich, have sent usa copy of their new catalogue of 
electromotors. These are supplied to work at standard 
voltages of 110, 200, 220, 250, 400, 440, and 500 volts. 
The largest standard size is rated at 100 brake horse- 
power, and the smallest at 3 horse-power.—The Con- 
solidated Pneumatic Tool a x i uimited, of Palace 
Chambers, 9, Bridge-street, 8.W., are now supply- 
ing pneumatic machinery for rock-drilling, which is 
described in a circular just issued by them. The rock- 
drills themselves are constructed much on the lines of 
the firm’s pneumatic hammers. Other tools specially 
designed for stone-dressing are also described in the 
circular.—The Fairbanks Company, of 78 to 80, City-road, 
E.C., have sent us price-lists of Reed’s pipe-fitter’s tools, 
and of Skinner chucks, for the sale of which they are the 
British agents. Another catalogue issued by this firm 
describes the Fairbanks belt-driven power hammer.—A 
pamphlet dealing with the best methods of driving cen- 
trifugals has been sent us by Messrs. Watson, Laidlaw, 
and Co., of Glasgow, in which special advantages are 
claimed for the firm’s method of driving these machines 
by means of water-jets.—Bell’s Asbestos Company, of 
Southwark-street, S.E., have sent us a copy of their new 
price-list of the ‘‘ Argus” non-conducting covering for 
steam pipes.—The Buffalo Forge Company, of 39, Vic- 
toria-street, S.W., have sent us a 5 of their new cata- 
logue of portable forges and other blacksmith’s plant.— 
The Rossendale Belting Company, Limited, of 10, West 
Mosley-street, Manchester, have issued a new price-list 
of their solid woven belting, and also of their leather 
and canvas belts.—Messrs. Siemens Bros. and Co., 
Limited, of York Mansions, York-street, Westminster, 
have sent us a pamphlet describing their percussive and 
rotary rock-drills. In the percussion drill the tool is 
reciprocated by means of a crank driven from an electro- 
motor by a flexible shaft. A spring connection is pro- 
vided, which permits the stroke of the drill to be greater 
than the deaie throw of the crank. The rotary drills 
are much lighter tools, and are designed specially for 
working in the softer classes of material.—We have re- 
ceived from Messrs. Marryat and Place, of 28, Hatton- 
garden, E.C., illustrated descriptions of a number of 
special tools which they are now introducing. Amongst 
ne we note an electrically-driven sensitive drill, an 
electric lathe, a crankshaft-turning machine, and a 
variety of portable tools, electrically driven. In the 
crankpin-turning machines matters are so arranged that 
the shaft remains stationary, whilst the tool rotates 
round it. The firm also supply a special type of machine- 
cut double helical wheels, for which several advantages 
are claimed.—The C. W. Hunt Company, of 45, Broad- 
way, New York, have sent us a copy of their new cata- 
logue of electric hoists and winches. ese are fitted with 
motors, which in the largest sizes are of 200 horse-power. 
The winding drums range from 12 in. to 5 ft. in diameter, 
and the speed of lift may be as much as 800 ft. per 
minute.—Messrs. Carter and Wright, of the Hexagon 
Iron Works, Halifax, have sent us illustrations of’ a 
number of machine tools made by them. A _ neatly- 
arranged traversing drill is worthy of special notice, and 
attention may mcm Oe called tothe firm’s cold-iron-sawing 
machines. In these circular saws are used, for sharpen- 
ing which an automatic grinder is provided, which does 
its work at the rate of fifty teeth per minute.—Messrs. 
Archibald Smith and Stevens, of the Janus Works, 
Queen’s-road, Battersea, 8.W., have issued a series of 
‘Notes on Electric Lifts,” in which they compare the 
relative advantages of the electric and hydraulic systems. 
The former are said to cost about one-third more than a 
high-pressure hydraulic lift of equal capacity, but are, it is 
claimed, very much cheaper in working. Comparative 
figures are given from actual practice, which, it is claimed, 
show the annual cost for an electric lift to be only one- 
third, or less, of the cost for an hydraulic lift of similar 
capacity.—Messrs. J. P. Hall and Co., of the Blackriding 
Iron Works, Werneth, Oldham, have sent us copies of 
their price-lists of multipolar dynamos and motors, and 
also of their four-pole series-wound reversing motors. 
We note that in the lists dealing with motors the power 
figures are made to vary with the duration of continuous 
running. Thus a certain motor can be run for 14 hours 
at 14.7 brake horse-power without the temperature rise 
exceeding 75 deg. Fahr. If, however; the continuous 
run is to be half-an-hour only, the motor can be worked 
at 21 brake horse-power ; whilst for a 15 minutes’ run 
it will give 24 brake horse-power, with the same tem- 

rature rise.—We note that Messrs. Drake and Gorham, 
imited, of 66, Victoria-street, are now prepared to 
supply the Nernst lamp. -From the list sent us we see 
that the } and 4-ampere sizes, made to fit ordinary incan- 
descent lamp sockets, are priced at 5s. each ; whilst new 
filaments, complete with heater, are listed at 1s. 6d. each. 
The candle-power is not stated. 








FERMAN STEAM NAviGATION.—The Hansa Steamship 
Company, of Bremen, is about to increase its capital 
from 750,000/, to 1,000,0002, The company proposes to 
build five new steamers. 





LAUNCHES AND TRIAL TRIPS. 


On Saturday, the 26th ult., the new steamer Tungus, 
built by the Sunderland Shipbuilding Company, Limited, 
ed on her official trial. The dimensions are :— 
30 ft. between perpendiculars by 36 ft. 3in. by 22 ft. 3in. 
deep, and is adit So carey about 2250 tons. The vessel 
has been built to the order of Mr. Wilh. Wilhelmsen, of 
Tonsberg. The trial was most satisfactory in every 
way, the machinery, supplied by the North-Eastern 
Marine Engineering Company, Limited, Sunderland, 
porirne.! perfectly, and a mean speed of 10? knots was 
obtained. 





Messrs. Caird and Co., Greenock, launched on Satur- 
day, the 28th ult., for the Peninsular and Oriental 
Steam Navigation Company, the twin-screw steamer 
Moldavia, the largest vessel that has yet been launched 
for that company. She is intended for the Australian 
mail and passenger service. Her principal dimen- 
sions are:—Length, 540 ft.; breadth, 58 ft.; depth, 
46 ft.; and she has a gross register of 10,000 tons. 
On the spar-deck the erections consist of a long poop, 
bridge. and forecastle, with a passenger deck above the 
poop and bridge decks. Accommodation is provided for 
350 first saloon and 170 second saloon passengers, and a 
crew of 340. The second saloon cabins are on the main 
deck aft, and the first saloon cabins are on the same deck 
amidships, and also on the spar, bridge, and promenade 
decks. The first dining-saloon is at the fore end of the 
spar-deck, extending right across the vessel, giving accom- 
modation for dining 250 — while the second dining- 
saloon is on the spar-deck aft, with a companion and a 
smoking-room on the deck above. Entrance tothe music- 
room from the spar-deck and dining-saloon is made by a 
handsome staircase, over which there is a large arched 
dome. The first smoking-room is on the after part of the 
bridge deck. Hydraulic cranes are fitted throughout for 
aellt handling of cargo. There is a complete system of 
electric bells, and the ship is lighted throughout by elec- 
tricity generated by four sets of engines and dynamos, 
with an emergency installation of machinery, with boiler 
above the spar-deck. The builders will furnish triple- 
expansion engines to indicate about 12,000 horse-power. 
Sir Thomas Sutherland at the luncheon said that the 
associations between Messrs. Caird and Co. and his com- 
pany had now endured for upwards of 30 years, for he 
thought it was in the year 1870 that the order was 
given to that firm for the construction of a ship called 
the Australia, a very notable ship in those days. The 
Moldavia and her sister ships the Mongolia, Marmora, 
and Macedonia—all ships of the same type and dimen- 
sions—were three times the size of the Australia. 





On Monday, the 30th ult., the twin-screw steamer 
United States, a vessel of about 10,500 tons gross, built 
for the United Steamship Company, of Copenhagen, by 
Messrs. Alexander Stephen and Sons, Limited, was 
launched at Linthouse. 





On sore & the 30th ult., Irvine’s Shipbuilding and 
Dty Docks Company, Limited, launched from their ship- 
yard at West Hartlepool a steel screw steamer named the 
Oceanic, built to the order of Messrs. W. H. Cockerline 
and Co., Hull. She is of the following dimensions:— 
Length, 300ft.; breadth, 45 ft.;and depth, 20 ft. 6 in. En- 

nes of the triple-expansion type are being supplied by 

essrs. Richardsons, Westgarth, and Co., Limited, Hart- 
lepool, having cylinders 22 in., 35 in., and 59 in. in dia- 
meter by 39 in. stroke, steam being supplied by two 
large single-ended boilers constructed to work at a pres- 
sure of 160 Ib. 


On Monday, the 30th ult., there was launched from 
the yard of the Tyne Iron Shipbuilding Company, Li- 
mited, of Willington Quay-on-Tyne, a steel screw steamer 
built to the order of Messrs. Compania Algortena de Na- 
vegacion, of Bilbao, for whom Messrs. Uribe y Equiraun 
are the managing directors. The following are the dimen- 
sions :—Length, 290 ft.; breadth, 43 ft.; depth, 22 ft. 6 in. 
The engines, which are to be supplied by the North- 
Eastern Marine Engineering Company, Limited, of 
Wallsend-on-Tyne, are of the triple-expansion type, 
having cylinders 22 in., 36 in., and 59 in. in diameter 
39 in. stroke, and designed for a working pressure of 
—— On leaving the ways the vessel was named the 

ta. 


On Tuesday, the 31st ult., the s.s. Cranley, which has 
been built by Messrs. David and William Henderson and 
Co., Limited, for Messrs. Harris and Dixon, of London, 
underwent a very successful trial trip. The vessel is of 
the following dimensions :—Length, 405 ft.: breadth, 
51 ft. 3in.; and depth, moulded, 29 ft. 6 in. ; with a 
gross tonnage of about 4650. The machinery, which has 
also been supplied by the builders, consists of a set of 
triple-expansion engines, having cylinders of 27 in., 45 in., 
and 73 in. in diameter by 4 ft. stroke, working to a pres- 
sure of 180 lb., steam being supplied by three single-ended 
es During the trial a speed of over 13 knots was 
attained. 





On Tuesday, the 31st ult., Messrs. Wigham-Richardson 
and Co., Limited, launched a screw steamer from their 
Neptune Shipyard, Newcastle-on-Tyne. The vessel is 
being constructed to the order of the Indo-China Steam 
Navigation Company, Limited, of London, and is called 
Wai-Shing, meaning “‘ bravery and promotion.” She is 
275 ft. in length by 40 ft. beam, and will be fitted with a 
set of triple-expansion engines, which, along with the 
boilers, are also being constructed by Messrs. Wigham- 
Richardson and Co., Limited. The steamer is to be 





fitted with accommodation‘for a limited number of Euro- 
pean and Chinese passengers. 

On Tuesday, the 31st ult., Sir Raylton Dixon and Co., 
Limited, launched from their Cleveland dockyards ut 
Middlesbrough a steel screw passenger and cargo steamer 
named the Ambrose, built to the order of the Booth 
Steamship Company, Limited, of Liverpool, for their 
Brazil trade. Her principal dimensions are :—388 ft. by 
47 ft. 6 in. by 29 ft. depth, moulded, with accommodation 
for 150 first-class passengers. She will be fitted with en- 
gines by the North-Eastern Marine Engineering Com- 
pany, Limited, Wallsend-on-Tyne, having cylinders 31 in., 
53 in., and 83 in. diameter by 54 in. stroke, supplied with 
steam by five large single-ended boilers working at 180 Ib. 
pressure, and fitted with Howden’s system of forced 
draught. 


On Wednesday, the 1st. inst., Messrs. Furness, Withy, 
and Co., Limited, Hartlepool, launched the large steel 
screw steamer Clan Macintyre, which has been built to 
the order of the Clan Line (Messrs. Cayzer, Irvine, and 
Co., Glasgow). The vessel is over 400 ft. in length, and has 
a total capacity of 411,000 cubic feet, divided into eight 
water-tight comparments by means of seven steel bulk- 
heads. Triple-expansion engines will be fitted by Messrs. 
Richardsons, Westgarth, and Co., Limited, Hartlepool, 
with cylinders 26 in., 43 in., and 71 in. in diameter by 
48 in. stroke, supplied with steam by two single-ended 
boilers measuring 16 ft. 2 in. by 11 ft. 9in., and designed 
for 200 lb. working pressure. 











Gas aT Paris—The dividend of the Parisian Com- 
pany for Lighting and Heating by Gas for 1902 has been 
fixed at 27. 12s. per 10/. share. This dividend exhibits 
an increase of 10d. per share as compared with that dis- 
tributed for 1901. The net profits realised by the com- 
pany last year were 1,330,880/., of which the municipality 
of Paris receives 432,000/., in addition to taxes. The com- 
pany’s concession expires in 1905, when its plant and 
canalisation will revert to the municipality. 


Coat In France.—The output of coal in France in the 
second half of last year was 13,700,032 tons, as compared 
with 16,187,500 tons in the corresponding period of 1901, 
showing a decrease of 2,487,468 tons, which was, of course, 
attributable to the great strike in the departments of the 
Nord and the Pas de Calais in October and November. 
The aggregate output of coal in France for the whole of 
last year was 29,574,530 tons, as compared with 31,633,588 
tons in 1901, showing a decrease of 2,059,058 tons. 





Our Coat ABROAD.—The exports of coal from the 
United Kingdom in February, including the shipments 
of coke and patent fuel, were 3,302,174 tons, as compared 
with 3,025,363 tons in February, 1902, and 2,771,973 tons 
in February, 1901. In these totals coal properly so-called 
figured for 3,208,264 tons, 2,910,569 tons, and 2,667,506 
tons respectively. The principal shipments were the 
following :— 


Country. | Feb., 1908, | Feb., 1902, | Feb., 1901. 
<o 
“a 
| 
| 





tons tons tons 
Germany .. om 316,544 286,824 213,007 
France : 592,143 577,979 595,743 
Spain .. = 219,701 192,602 245,194 
United States 297,545 | 3,021 2,347 


The special feature of the month was, of course, the 
altogether exceptional deliveries made to the United 
States. The aggregate exports of coal, coke, and patent 
fuel to February 28 of this year were 6,985,638 tons, as com- 
pared with 6,199,137 tons in the corresponding period of 
1902, and 5,978,201 tons in the corresponding period of 
1901. In these totals the exports of coal properly so- 
called figured for 6,777,156 tons, 5,937,729 tons, and 
5,716,493 tons respectively. The principal shipments 
for the first two months of the last three years were the 
following :— 








Country. | 1903. | 1902. 1901. 

tons | tons tons 
Germany .. Pe -.| 642,789 569,330 515,698 
France 5s ort | 1,188,276 | 1,190,909 1,253,401 
Spain. . oe 398,695 | 430,418 497,164 
Italy .. ae 922,413 | 939,066 863,760 
United States ee 4,292 5,237 


864,966 | 





sie ai es 


The large shipments made this year to the United States 
will, of course, almost entirely collapse with a subsidence 
of the labour difficulties which have affected the American 
coal trade of late. The total of 6,777,156 tons of coal, 
representing the coal exported to February 28 this year, 
was made up as follows:—Anthracite, 201,772 tons; 
steam, 5,260,332 tons; 85 tons; household, 
216,734 tons; other descriptions, 245,479 tons. The 
quantity of coal ees for the use of steamers engaged 
in foreign trade in the first two months of this year was 
2,578,307 tons, as compared with 2,300,375 tons in the 
corresponding period of 1902 and 1,952,692 tons in the 
corresponding period of 1901. In one way or another, 
accordingly, coal left the shores of the Umited Kingdom 
to the extent of 9,355,463 tons in the first two months of 
1903, as compared with 8,238,104 tons in the first two 
months of 1902, and 7,669,185 tons in the first two months 
of 1901. It can scarcely be said that the export dut 


imposed in April, 1901, upon coal shipped from Britis 
rts has exerted any appreciable effect upon the exports, 
t this is attributable, after all, to the exceptional 

American demand whith has prevailed this year. 
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‘*‘ ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 


The number of views given in the Specification Drawings is stated 
Mn each oase ; where none are mentioned, the Specification ts not 


communicated from abroad, the Names, 
é&c., of the eens we ee Se 
i ifications may be ined at the P 


‘atent Offs Sale 
anch, 25 Buildings, Chancery-lane, W.C., at 


me om ph if the a of @ Complete 
0, 0 a Com 
} is, @ i abstract, unless the 


Specification is, in each case, given 

atent has been sealed, when the date of sealing is given. 

Any person may, at cy Page within two months from the date of 
the advertisement of the acceptance of a Complete Specification, 
ive notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


ELECTRICAL APPARATUS. 


4623. Siemens Brothers and Co., Limited, Lon 
(Siemens and Halske, Berlin.) Switches, [5Figs.] February 
24, 1902.—In switches according to this invention and intended for 
interrupting electric currents of considerable potential and quan- 
tity, the formation or continuance of an are is preven by 
the cooling effect of masses of metal constituting the separable 


don. 



















Fig. 2 
Fig.1. 
=~ 





“23 
contacts. Such contacts are according to this invention made 
flat or slightly convex on the contact surfaces and are separated, 
for breaking, a distance not greater than one-tenth of any dimen- 
sion of the surface. Such pairs of contacts may be arranged in 
series for the interruption of currents of very high tension. 
(Accepted February 25, 1903.) 


4624. Siemens Brothers and Co., Limi London. 
(Siemens and Halske, Berlin.) Switches. [5 Figs.) Feb- 
ruary 24, 1902.—According to this invention, contact plates of 
switches having a series of contact plates all of which are separated 
for breaking the circuit, are made each with a thinner peripheral 
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part, preferably of insulating material, in order to prevent the 
ares, if formed at the edges of the contact surfaces, from manos 
together. The edges of the plates may be chamfered, or stepped, 
and the plates may each, when provided with an insulating rim, be 
of two thicknesses of metal, with the insulating material between 
the edges. (Accepted February 25, 1903.) 

7363. Siemens Brothers and Co., Limited, London. 
(Siemens and Halske, Berlin.) ce and Switch. 
[2 Figs.] March 26, 1902.—In this specification is broadly claimed :-- 
“* An electrical resistance composed of metal plates coated with a 
feebly-conducting material and laid together to form a column, 
substantially as described.” The inventors disclaim resistances 
in which metal powder is mixed with feebly-conducting material, 


Fig.2 
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plates are to be ‘‘ coated or covered” may be chalk, pyrolusite, 


galena, five conducting material of the second class, or other 
materials ‘‘such as” these. (Accepted February 25, 1903.) 


4357. Siemens Brothers and Co., Limited, London, 
and W. Dieselh: Old Chariton. Flexible Electric 
Conductors. [1 Fig.] February 20, 1902.—The fireproof insulated 
cable according to this invention has fireproof material between 
the rubber or rubber substitute and the conductor, as well as out- 











side the rubber or rubber substitute. The scope of the invention 
is limited to cables in which the conductor is made up of ‘‘ fine” 
copper wire, and which is “‘ protect by an armouring.” The 
armouring should be “suitable,” and preferably consists of a 
braiding of “bands which consist of several fine wires arranged 
parallel side by side.” (Accepted February 25, 1903.) 

Syme 

—A dynamo 


6666. J. H. S. H. Mawdsley, Taunton. 
ic ery. (8 Figs.] March 18, 1902. 
machine (motor or generator) according to this invention com- 





prises two field poles, and a single winding. therefor shaped 
approximately as an oval, having its ends bent in opposite direc- 
tions, and it may be at right angles with the middle part. (Ac- 
cepted March 4, 1903.) 


25,288. A. Denny, J. A. Robertson, andC.H. John- 
son, Dumbarton. Current Indicators. [1 Fig.] No- 
vember 18, 1902.—In this specification is broadly claimed :—‘‘The 
method of indicating changes in the current of an electric circuit 
by providing a plunger to work within a solenoid arranged in the 
circuit, the plunger carrying a shutter working over a window, so 
that on a change taking place in the current the plunger will 
move and thus cause the shutter to indicate the said change sub- 
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stantially as hereinbefore described.” There is described an 
illuminated indicator for use on shipboard with double filament 
signal lamps, and which will give a partial obscuration of its shutter 
hole should one filament of the lamp break. The indicator may be 
made to show an appreciable excess of current. A relay control- 
ling a bell circuit may be used in connection with the indicator, 
and an ordinary tumbler switch is ee to control both the 
indicator and the bell circuits. (Accepted March 4, 1903.) 


A. Aster, Turin, Italy. Wireless Tele- 
(2 Figs.) ovember 29, 1903. 


05288) 


26,395. ~ Vv e 
graphy. —Wireless telegraphic 
apparatus according to this invention has “three or more dis- 
charge conductors so arranged in combination with self-induction 
coils, or preferably condensers, as to produce and compose two or 
more oscillatory discharges of different phase and of different 
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| magnetising magnet that is rotatably 


| percha in submarine cables, the application of gutta-percha being 
| essentially a wet process, the moisture inseparable from gutta- 
| percha being fatal to the paper or other dry core portion of the 
| Insulation. To overcome this difficulty, according to this inven- 
tion the conductor or conductors is or are insulated by the paper 
| or other dry core material uisite for securing a low electro- 
| static capacity, then enclosed in a tube of rubber which may be 
vulcanised, as is usual in the case of aerial cables, and finally 
covered with one or more layers of gutta-percha made adherent to 
the surface of the rubber by a thin layer of Chatterton’s or other 
compound. In order to render the cable capable of resisting con- 
siderable pressure, such as it is subjected to when submerged 
between separate coverings of gutta-percha, there is applied a 
helically-wound strip of metal, the interstices between the turns 
of which are filled when the outer coating of gutta-percha is 
| applied. (Accepted March 4, 1908.) 
26,553. R. A. Fessenden, Manteo, N. Ca., U.S.A. 
etic Hertzian Receivers. (3 Figs.) December 2, 
| 1902.—This invention relates to Hertzian telegraphic devices in 
| Which a eo is produced by means of externally supplied energy 
| When rapid oscillatory discharges, as collected by a vertical wire, 
; are caused to facilitate the rearrangement of the polar molecules 
of a magnet. In apparatus according to this invention a mag- 
netic mass is subjected to a relatively steadily moving magnetic 
field and is surrounded by a winding through which the Hertzian 
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Fig.1. \ 





pon ao-- ee ------ 


fi 
T 











@rrsa) 


currents must . and means are provided whereby the sudden 
diminution of lag in themagnetism of the mass behind that of the 
field when a Hertzian signal is received will cause a humanly 
perceptible signal to be given. In one arrangement there is used 
a rotary field produced by polyphase currents. In another ar- 
rangement a rotatory magnetic mass having a winding that re- 
ceives the Hertzian signals, produces by variations in its reluctance 
corresponding variations in stress between itself be a@ permanent 
toad h £ ally 
eae at one end to an acoustic diaphragm. (Accepted March 
4, 1903. 
GAS ENGINES, PRODUCERS, HOLDERS, &c. 
770. F. Stomana, London. Regenerative Gas Fur- 
maces. [18 Figs.) January 10, 1902.—This invention relates to 
regenerative furnaces fired with gaseous combustible, and ac- 
cording thereto the gases may be partly burnt in the passages 
conveying them before they reach the furnace proper. The fuel 
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26. 
direction, by which elliptical or circular electro-magnetic waves 
are directly produced and transmitted in a predetermined direc- | 
tion in such a manner that greater energy is transmitted in this 











or in which carbon is used otherwise than as a coating upon 
metal plates. There is also claimed :—‘ A resistance of the kind 
referred to in claim 1 applied to an electrical switch in such a| 
manner that when the switch is opened or closed its movable 
contact piece passes over a side of the column, the length of 
which is at right angles to the plates, substantially as described.” 


The material, of poor electrical conductivity, with which the metal | cther insulators peculiar to dry core cables associated with gutta- | wic 





direction.” It is stated that ‘rotatory effects round this direc- 
tion are observable upon little solids of revolution of dielectric 
materials, when suitable energy is produced.” 

4 


(Accepted March | 
5308, F. Tremain, Lenten, Submarine Cables. 
March _, 1902.—It has not been possible hitherto to employ paper or 


gas may be generated hotter than has been customary, water- 
cooled valves between the generators and the furnaces are used. 
The water contact surfaces of the valves are made com tively 
large, and the metallic distance through which heat must be 
transmitted to the water is made short. (Accepted February 18, 
1903. 


F. M. Bale, London, and G. W. Bell, I 


1 
Detonating Material. June 12, 1992,—According 
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to this invention there is prepared “ purified lead picrate” suitable 
for detonating high explosives by treating a solution of picric acid 
with lead carbonate so as to neutralise the acid, and filtering or 
decanting the solution to obtain the —— Detonators 
are according to this invention prepared from the purified lead 
picrate made by the described process, Lead picrate poe by 
this process is not dangerously sensitive to accidental or prema- 
ture detonation by mechanical shock or friction, but may be fired 
by a percussion cap. (Accepted February 25, 1903.) 

9481. H. Maxim, Broo N.Y., U.S.A. Gun- 
Powder. {11 Figs.) April 24, 1902.—According to this inven- 
tion smokeless powder is manufactured by partly evaporating the 
solvent froin rods or bars of the explosive employed, perforating 
the rods or bars, and afterwards drying them. The is or bars 
may have rounded edges, and are preferably perforated from both 
sides with holes that have equal thicknesses of material between 
their sides and their ends. Such rods in burning have a minimum 
initial surface with a maximum surface at the moment preceding 


Fig.2. 
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ermination of combustion. A cartridge charge may be made up 
of closely-packed rods or bars, whose sizes are various and adapted 
to the as nearly as possible complete filling of the powder cham- 
ber, but all of Which have their perforations the same distances 
apart at their sides as at bottoms, so that they may complete 
their combustion at the same instant. There is broadly clained 
‘*a cartridge charge composed of rods or bars of smokeless powder 
material of varying cross-sectional dimensions, but perforated in 
such wise as to effect the simultaneous consumption of all parts 
of the charge.” (Accepted March 4, 1903.) 


HYDRAULIC MACHINERY. 
5012. M.D. Rucker, London. Air Tubes. [10 Figs.) 


February 27, 1902.—-This invention provides a process and means 
for the manufacture of a protected air tube for pneumatic tyres. 
and having a capping of attached thread, which will allow a cer- 
tain expansion of the tube, but will prevent the tube from bursting 
and from becoming chafed or pinched. According to the inven- 
tion the thread is wrapped round and cemented to the tube 











while the tube is distended, and the tube is then, before the 
cement has set, caused to assume its normal shape under the in- 
fluence of external pressure, the thread remaining cemented to 
the tube, but assuming a crinkled or wavy form thereon. The 
tube may be expanded by a collapsible mandrel, conveniently an 
inflatable tube. The protected tubes can, by means of apparatus 
described, be made as annuli or in lengths joined together at 
their ends to form tyre tubes. (Accepted February 18, 1903.) 


RAILWAYS AND TRAMWAYS. 


3748. W. M. Mordey, London. Electric Railway 
Alternating-Current bution. (4 Vigs.] February 
13, 1902.—-In a system of alternating-current distribution for a 
railway or tramway wherein the return rail or conductor is con- 
nected to one or more return feeders, return current is according 









































TERY 
to this invention diverted from the return rail or conductor into 
the return feeder, or each return feeder, by causing the current in 
the outgoing conductor to pass through a winding of a transformer 
and thereturn current to pass in the opposite direction through 
another winding of the transformer. Thesegied February 18, 
1903.) 
SHIPS AND NAUTICAL APPLIANCES. 

nm. 


7640. L. Denny and A. Porterfield, Dumbarto 
Ships’ Side Scuttles. [6 Figs.) April 1, 1902.—In ships 








seuttles of the kind in which the scuttle ring is secured | the rim being preferably in the form of an endless semi-circular | rack 
y fingers carried by sleeves loose on fixed holding studs and | trough, with the concavity outwards. The springs may be fixed | Mare 


| acted on by handled nuts according to this invention there are 
} pet ee arranged on the holding studs, and parts on the nuts 
on which such stop-pins can bear. A ventilating box may be 
fitted to the scuttle frame over an air inlet leading to the outside 
of the scuttle, there being a circular adjustable screen mounted 
| in the box, with a baffle partition composed of side and bottom 
parts arranged across the interior of the box, so as to leave side 
pemoe A drain outlet is formed in the bottom part of the 

le partition. A safety plug may be fitted to the scuttle, with 
an opening in its side, so that when the plug is fixed in position 
the opening will be opposite the air inlet in the scuttle frame. 
(Accepted February 18, 1903.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
7318. M.Marquardt and E. Hofiner, Dresden, Ger- 


many. Superheaters, (2 Figs.) March 26, 1902.—Thisinven- 
tion provides a steam superheater having a regulable shielding 
































gate or flap, and arranged within a separate chamber in front of 
the generator in such a manner as to be exposed to radiant heat 
without being in- contact with the flames or fire. (Accepted 
February 25, 1903.) 


VEHICLES. 
4457. W.C. Holloway, London. Vehicle Covers. 
(5 Figs.| February 21, 1902.—A wagonette or tonneau seat cover 


according to this invention is made collapsible (but all parts 
thereof mutually attached) and slidable within a casing in which 








the whole cover packs away flat and flush with the seat top when 
not in use. Two arrangements of the parts of a cover for the 
back seats of a motor tonneau are described, and in one of these 
| there is a forwardly projecting shelter for the driving seat. 
| (Accepted February 18, 1903.) 


| 4802. W. T. Sugg, London. Water Motors. [4 Figs.) 
| February 25, 1902.—The water motor according to this invention 
consists of ‘a cylinder oscillating on its side and provided with 
a reciprocating piston and rod, a boss on the cylinder containing 
inlet and exhaust passages and a plug barrel and having a vertical 
hollow plug, a chamber in connection with the water supply to 
eceive the vertical plug, a plug valve provided with a lever on 




















the stem, a reciprocating rod on the cylinder in gear with the | 
lever, a crank-shaft and a cam on the shaft.” Means are provided | 
for “changing the direction of the water to the ends of the motor | 

| cylinder.” The scope of the invention is limited in the title to ‘‘ Im- 

| provements in Water Motors.” There is claimed the combination 

| of the motor and a driven crank-shaft with ‘apparatus for in- 
creasing the pressure of gas of the construction shown.” (Ac- 
e*pted February 18, 1903.) 

6623. A. H. Huth, London. Spring Wheels, (3 Figs.] 
March 18, 1902.—In order to approximate the action of a wheel 
| having a pneumatic tyre, a spring wheel according to this inven- 

| tion is so that the unattached ay ends of separate 
conical spiral springs come into contact with the road surface. 

| With such a device parts of the tyre in contact with the road may 

| shift from side to side relatively to the wheel rim, and can suffi- | 

| ciently adapt themselves to road surface inequalities. The wheel | 

may have a rigid rim from which the springs project radial'v, 


directly by their apices, each to the free ends of a pair of helical 
springs fitted to the trough of the rim, and between which and 
the main springs may be fitted a semi-circular trough, with the 





concavity inwards and of the same diameter as the trough of the 
rim, and having its edges resting on the edges of the rim through 
which the apex of the main spring is , and which is itself 
fixed to the helical springs. (Accepted February 18, 1903.) 


MISCELLANEOUS. 


5835. T. Ryan, Buxton. Tarred Peving. (8 Figs.) 
March 10, 1902,—This invention provides mechanically-operated 
means for drying and tarring broken stone for paving. In a 
described apparatus the unassorted broken stone is delivered 
from a hopper by a worm to one end of a rotating barrel, con- 
veniently heated by exhaust steam, and through which a current 


Fig.1. 
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ofair is drawn, it may be, by a chimney. The stone is passed 
through the barrel when the latter is rotated, and then, after 
grading, falls into vessels continuously supplied with tar and 
situated at the lower ends of upwardly-inclined troughs, through 
which it is carried by worms at a rate that permits all super- 
fluous tar to drain off. (Accepted February 18, 1903.) 

4884. W. Tasker and Sons, Limi and W. Brown, 
Andover, Hants, Tip-Trucks. [1 Fig.) February 26, 
1902.—According to this invention there is —— atip-truck or 
wagon having doors opening outwards automatically when the 
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$364 
body of the wagon is tipped for the discharge of its load. The 
invention is described in reference to a tip-truck whose body is by 
her: 1 gear moved sideways for tipping. (Accepted 

4, 1903. : ; «iy 
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GRINDING MACHINES AND 
PROCESSES.—No. XIX.* 
By JoserH Horner. 

A NovEL and interesting grinding machine is 
shown in the illustrations on the present page and 
page 510, this being constructed for grinding the 
crankpins of locomotive wheels while the pins are in 
place. This is accomplished by a special adaptation 





of the sun-and-planet or eccentric spindle fitting. | 


length of the automatic stroke is effected by the 
connecting-rod end sliding across the slotted face 
of the upper elliptical wheel, so that any length of 
travel, from zero up to the maximum, may be 
obtained. The pulley M drives to the pump 
pulley U. 
clearly seen in the view, Fig. 287. 

The methods by which the wheels and axle are 
supported and set comprise means for fine adjust- 
ments and for taking in wheels and axles of varying 


The pump and its connections are | 


It has been recently patented, and is designed for| dimensions. The brackets V, V, on which the axle 
grinding pins of 9-in., 10-in., 11-in., 12-in., and 13-in. | is supported, are adjustable along the bed by 
throw, or radius. The spindle has a variable eccen-/| tongues in grooves, being worked along by the 
tric motion up to 44 in., and pins can be ground of| handle, seen in the photograph, turning pinions 
a maximum diameter of 6? in., using a grinding| which mesh into a rack running down the centre 
wheel of 2} in. diameter. The photograph (Fig.|of the bed. Clamping-down bolts secure the 
287) shows the machine with the grinding spindle| brackets when set. The height of the straps in 
up to its work. This, with the two views on page| which the axles are gripped is varied by means of 
510, will render the construction of the machine | adjusting screws moved by the horizontal levers 
clear. Fig. 288 is an elevation of the grinder 


seen in the photograph, and pinched by the set | 


ground, as well as to the emery wheel, and the 
latter does not require an eccentric movement. All 
their other characteristics are adaptations of, or 
additions to, this main principle of circular grinding, 
in the same sense as, say, a swivel table and a divid- 
ing head are additions to a plain milling machine, 
to be used or not as may be required. 

The fact that the emery wheel loses some portion 
of its particles at every revolution distinguishes it, 
and its method of application, from the steel cutting 
tools, in which no mutual traverse is required. -1t 
is necessary to give a side traverse in doing circular 
work, and in flat surfaces to prevent the formation 
of grooves. The wheel does not retain its truth un- 
impaired for a long time, like a steel tool, yet with 
it more accurate results can be obtained than with 
any steel-cutting tool. It has, therefore, both ad- 
vantages and limitations. Losing its form as it 
cuts, no profile grinding of an accurate nature is 
practicable, such as that which is done with profile 








viewed from the hinder side, and Fig. 289 is an end 
view taken at the headstock end. 

The mechanism of the spindle-head A can be under- 
stood from previous illustrations of the eccentric 
spindle of Messrs. Beyer, Peacock, and Co., the 


screws a, a. The wheels are locked in position by | milling machines. But the work done must be 
the pins b, b, which fit into holes drilled at various | either flat or circular, or such modifications of the 
heights in the faces of the brackets V, V. The | same as will permit of reciprocating the work and 
bracket at the right-hand end of the bed, and mov- | wheel. But these cover nearly all the requirements 








able thereon by means of rack and pinion, is used Outside of them there is the small 


of engineers. 
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Fic. 237. Grinpinc Macatne for Locomotive CrayKpins,. By Messrs. Beyer, Peacock, anp Co., Limrrep,;” MANCHESTER. 


manufacturers of the machine, with which the ex:'| 
ample here shown is identical in principle. . The 
eccentricity of the spindle B is adjusted by the worm- 
gear C, its rotation is accomplished by the pulley 
D, and the rotation of the sleeve by the pulley E, 
through mitre-wheels F to the ;worm-gears ad- 
jacent. As the spindle B is carried round in its 
sleeve, the tension of the belt is maintained by the 
rocking of the guide-pulleys H on a lever, counter- 
balanced by a weight J. The only:driving pulleys 
on the counter are H, and K driving to‘E. The 
spindle which carries E is utilised for driving the 
self-acting longitudinal traverse of the wheel, and | 
also for the water pump. The pulley L actuates 
the first, and M the second-named. For the first, 
L drives to N, which actuates the worm-gear 0, 
the elliptical wheels P, the rod Q, and lever R, the 
latter feeding the head bodily along its slides. 
Adjustment for length of stroke or feed is effected 
by the handle at S, actuating a pinion, anda rack T, 
as will: be readily understood. The variation in 


* ‘The dates at which the previ icles 
as follow, No. I. to N 0. Xt. being, apernay te ae cco 


- - being in our last volume :— 
No. I., July 4; No. IL; July 25; No. III, August 8 ; 
No. TV., Spee) No. V., September 5; No. VI., Sept- 
ember 19; No. VII., October 10; No. VIII., October 34; 
No. IX., November 7 ; No. X., November 21; No. XL, 
December 12 ; No. XII., December 26, 1902 ; No. XIII., | 
January 16; No.. XIV., January 30; No.. XV., | 





| 





and No, XVII 


No. s 
February 20 ; No. XVI., March6; No. XVII., March 20; | 
I., April 3, 1903. ‘ | 


| railway gauges may be operated upon in the machine. 





for fixing the exact position of the axle centre, to 
permit of which is the reason of the vertical move- 
ment of the bracket X thereon, and the horizontal 
movement of the centre bearing Y, the latter being 
used for setting the centres of crankpins to right 
and left hand of the axle centre. At the opposite 
end the centres Z and ¢ are pilot centres. Z is ad- 
justable vertically fo suit variations in’ centres of 
the crankpins, and both Z and ¢ have a horizontal 
range of movement lengthwise. Wheels of various 


It is hardly necessary to say that a high degree of 
precision and of excellent finish is attained by this 
method of grinding. The machine represents an 
illustration of the extreme degree of specialisation 
which is going on in machine-tool design, and of 
which locomotive works furnish many examples. 
Most of the machine-tools that we have hitherto 
considered have been marked by one characteristic, 
which divides them off sharply from those which 
will be treated in the section now to be taken up. 
It is, that in the large majority of those already 
described no circular motion has been imparted to 
the work, not even in grinding out circular holes, 
or small pins. The circular motion has been pro- 
duced by an eccentric spindle. - In the class of 
machines which we shall now consider, the funda- 
mental characteristic by which they are distin- 
guished from the previous groups is that a move- 





ment of rotation is imparted to the work being 





volume of work of the kind illustrated in the last 
article, which occurs chiefly in connection with the 
cycle and motor trades, and others’ in which ball- 
bearings are used. These could not be ground by 
wheels of the exact sections df’the ground parts, 
since the wheel would not retain its proper profile 
after being used for a little while. hey must. be 
lapped out, or the required shape must be em- 
bodied in mechanism by which the wheel is con- 
trolled and moved constantly. These are very 
different from the copying grinders which are used 
for surfaces flat in one direction, but curved longi- 
tudinally, and in which a former controls the 
movement of a reciprocating arm which carries the 
grinding wheel. In these cases similar conditions 
are fulfilled as in the flat and circular grinders, but 
in a different manner. 

There are two great classes of cylindrical grinders 
--the plain and the universal. The first-named is 
suitable for doing parallel and tapered work, the 
second has provision for angular grinding, and 
generally a number of adjuncts, by means of which 
holes can be ground and tools done. The uni- 


versals have been developed on so many lines, and 
in such a large range of dimensions, that they now 
form about the most important branch of this class 
of machine tool, the tool-grinders alone approach 
ing them in importance. 

A plain grinder may have. but one work-table. 
In. universal, as. well as in many plain ones, 
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there are two tables, one of which has a longitu- 
dinal movement on the bed, the other a swivel 
table which turns to any angle upon the sliding 
table. Theline of centres of the heads, and the 
axis of the work centred thereon, can be set to any 
angle with the table slides, to grind tapers. The 
swivel table is clamped to the sliding table at each 
end when heavy work is being done. The table is 
set for angle by means of an adjusting screw at one 
end, and a graduated scale shows the taper both in 
inches per foot—being the entire taper in length— 
and also in degrees, the latter being half the whole 
taper, or that measured from the centre, which is 
the angle by which the swivel table is set over. 
A T-slot, which extends the whole length of the table, 
receives the heads of the clamp bolts which secure 
the headstock and the footstock in their positions. 
The feed of the table is automatic in either direc- 
tion of longitudinal traverse. The cross-feed by 
which the wheel is brought to its work is actuated 
by a hand-wheel that reads to thousandths of an 
inch. In a universal the wheel-head must swivel. 

In the grinding machines, as in milling and gear- 
cutting machines, the growing tendency is to dif- 
ferentiate types for special functions. The uni- 
versal has its own undisputed sphere, but there is 
a large volume of work for which it is not required. 
When there is a sufticient volume of any kind of 
work to keep a plain machine or machines con- 
stantly occupied, this is the type that should be 
chosen in preference to the more costly one. There 
are but two sets of slides to attend to—the longi- 
tudinal and the transverse, and a very solid massive 
design can be easily secured. 

In all circular grinders two countershafts are 
essential—one for driving the wheel, the other for 
the work, besides which driving takes place to the 
pump. The countershaft fittings are modified to 
suit machines, which, though marked by much 
variations in details, are built on two very broad 
types. In one, the longitudinal traverse is imparted 
to the wheel ; in the other, to the worktable. Some 
firms adopt one design, some the other ; illustra- 
tions of which will follow. 

In the circular grinders, the provisions which are 
made for lubrication are generally of a much more 
complete character than they are in the classes of 
machines which we have hitherto been considering. 
The reason is that long slender rods are more sensi- 
tive to minute changes in temperature than are the 
classes of work done on the previously illustrated 
types. They are so supersensitive that unless a 
flood of water is directed over the area where cut- 
ting is going on, and unless light cuts are taken, 
straight or circular grinding is absolutely impos- 
sible of attainment. 

The exact place of these grinders in present-day 
practice cannot be very exactly defined. But it 
includes straight and tapered work—-external and 
internal—using’ a special fixture; face and edge 
grinding, and-a good range of tool-grinding. It 
does not, as a rule, supersede tool-grinders ; neither 
does it take the place of lathe-work, except as a 
finishing process, finer than that which can be 
accomplished in the lathe. Roughing-out, in the 
same sense as roughing-out on the lathe, is not as 
yet work for the grinder, for deep cutting is not its 
forte, even though using abundance of water. If 
much roughing-out has to be done, it must be per- 
formed in the lathe first, and the grinder be utilised 
for finishing only. 

It is in hardened work that the circular grinder 
occupies an undisputed position. So much more 
is done in hardening of spindles and bushes, &c., 
now than of old, that a vastly greater volume of 
work has to go to the grinder. The two improved 
methods have thus gone hand in hand ; the harden- 
ing rendered the grinding process necessary, and 
the developments of the latter have had the effect 
of causing firms to harden large volumes of work 
which they would have otherwise left soft, or else 
hardened and left unground. The latter method is 
nota good one, since distortion is practically always 
present in hardened work. But with the present 
grinding facilities, hardening is done and grinding 
effected very cheaply, at the same time improving 
the quality of the work as compared with that of 
old. The older practice of lapping both spindles 
and holes has been displaced to a very great extent, 
and grinding by wheel and machine is cheaper and 
more accurate than this lapping, besides rendering 
exact measurements possible. 

As our first examples of cylindrical grinders 
we take two plain grinding machines of a rather 
heavy class, designed specially for piston - rods, 





with the pistons in place, axles, spindles, and 
similar plain parts, made by Messrs. James Arch- 
dale and Co., Limited, of Birmingham. The one 
shown in Figs. 290 and 291, page 510, admits 4 ft. 
between centres, and weighs 24 tons; that in 
Figs. 292 to 294, page 511, admits 9 ft. 6 in., and 
weighs 5 tons. In the first, a piston of 22 in. dia- 
meter can be admitted at the driver end; and in 
the second, one of 30 inches. There are certain 
similarities in the main designs of the two, but 
there are differences in details. 

In each machine the work is driven upon dead 
centres. This not only insures more accurate run- 
ning than that which is obtainable by a live man- 
drel, but also shortens the length of the headstock 
spindle, which is practically only a bolt, and also 
increases the distance which can be taken between 
centres, so adding to the capacity of the machine. 
The fast and loose heads are both cut well back, to 
give a maximum length between centres, without 
adding excessively to the length of the bed. The 
drive to the pulley A is seen in Fig. 292, from the 
countershaft B. From this shaft also the reversal 
of the grinder carriage is effected, through the 
pulleys C C, driven by open and crossed belts. 

The grinder carriage D is very similar in both 
machines. The wheel spindle runs in conical bear- 
ings ; it is, of course, hardened and ground. The 
slides of the head are compound. The length of 
the carriage for longitudinal traverse should be 
noted, and also the careful provision made by 
means of felt pads a, a for wiping off all traces of 
emery from the ways of the bed in front of the 
travelling carriage. The gibbing of the carriage to 
the bed is seen at b and ¢, in Figs. 291 and 293 ; 
b is a taper gib and c a parallel one, by means of 
which a close fit is insured in a vital part of the 
mechanism. The narrow ridge projecting down- 
wards at b prevents the dust-laden water from 
creeping up to the slide. 

The cross-slide E is similar in both machines. 
Its traverse is effected by screw and cross-handles, 
of which there are two—F and G; the object of 
which duplication is to permit the cut to be put on 
from either front or back of the machine. The 
longitudinal carriage travel is reversed by striking 
the dogs d, d on the rod H. This rod moves the 
lever J and its splined clutch e, and so throws the 
latter into engagement with one of the clutch-faced 
pulleys C, C, by which the screw K (Fig. 290) is 
rotated in one direction or the other, and with it 
the carriage. The spring plunger f assists in throw- 
ing the clutch lever, and afterwards locks it in either 
of the positions when it is thrown over. 

The bed on which the work-carrying headstocks 
are mounted is capable of an angular movement 
on the main frame in Fig. 292, by means of which 
a taper of 1 in 40, measured on the diameter, can 
be ground. Adjustment is effected by the screws 
g, g, and the screws h clamp it when set ; j is the 
bolt around which the pivoting takes place. 

In one of these machines (Figs. 292 and 293) the 
bearing face of the bed over which the work is 
carried is sloped inwards, so permitting the water 
to run off freely. In each machine the bed is 
formed with a trough containing a strainer for re- 
moving the emery dust, so that the water can. be 
used over again. A large rotary pump driven from 
the pulley J is fitted with pipes and suitable con- 
nections. The wheel is encased in a hood, leaving 
little beyond the portion actually grinding exposed. 

Illustrations are given of two types of steadies, 
Figs. 294 and 295, designed for the large machine ; 
Fig. 294 being an open steady, and Fig. 295 of 
the hinged type. In each provision is made for 
very fine adjustment, both in the vertical and the 
horizontal directions, and slips of gun-metal take 
the bearing of the work. 

The question of affording support to revolving 
work is not easy of solution. Many designs of 
steadies are made, into some of which springs are 
introduced. In some instances they are designed 


to travel with the wheel, in others they are fixed. | shaf 


We shall illustrate some of these in their proper 
places. It might seem as though a steady would be 
unnecessary, because the amount of stuff removed 
during a traverse is so small, and the pressure of 
the wheel against the work unappreciable. Of 
course, in heavy grinding the steady serves to hold 
the work up against the wheel, but even in the 
finest finishing it is essential, as a means of lessen- 
ing vibration—-an evil to which slender work is very 
liable. In this case it does not fulfil quite the same 
function as the steady of the lathe turner. The 
high speed of the emery wheel tends to produce 





tremors, which are not so evident in lathe work, in 
which only the work revolves, and such vibrations 
are more appreciable in ground work which is in- 
tended to be of high precision. 








THE VIBRATION OF STEAMSHIPS, 
By Rear-Admiral Gzorce W. Metvii1ez, Engineer- 
in-Chief of the United States Navy. 
(Continued from page 406.) 

APPENDIX II. 

TORSIONAL VIBRATION OF SHAFTING. 

I will now give the mathematical treatment of 
the torsional vibration of shafting. 


Natural Periop OF THE COMBINATION IN Fig. 43. 
For convenience of reference Fig. 43 is repro- 
duced here in Fig. 1b, with some additions. 
If equal and opposite couples are applied to A and 
B, as supposed in Section V., and suddenly re- 
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moved, these masses will execute simple harmonic 
vibrations around their common axis, of a period 
which is called the ‘‘ natural period” of the com- 
bination. This I will now investigate. 

The ‘‘indifferent section” C remains stationary, 
and we may take it as the origin. 

The part of the shaft between x and x + d wis 
shown enlarged in Fig. 2b. 

The spiral line a b is supposed to be the strained 
position of a line on the surface of the shaft, which 
in the unstrained position is a straight line parallel 
to the axis. The rate of twist is greatly exagge- 
rated. 

¢ = the total angle of twist, from the indifferent 
section to a. 
an a¢ the rate of twist, per unit of length, at 2. 


Total twist inlengthd« =2?ax=gs +4 
in leng « qet% gf 3" 


where d is the diameter of the shaft. 


; d do 
oJ = — Xe 
of LS" = x 
Angle gef = af , since the angle is small; then, as 
ge=dz, 
d .d¢ 
Angle ge f == odd ae 
wetedas eee 
os Shearing stress at x, in outer fibres, equals 
= uddg 
ki ca . ‘ . (10) 


wees wm is the rigidity modulus of the metal of the 
By a well-known formula, the moment of torsion 
rr |) 
where J is the moment of the section about the axis. 
From the equations (14) and (2b) 


=-,j3%? 
M=4I77° (30) 
ie. 2 
Ga (40) 


If m is the mass of the shaft per unit length, 
mJd «x is the moment of inertia of the portion 
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between x andx + da. Also, in passing from x to 
x + dx the increase of moment isd M. Hence by 
another well-known formula 


aM_mJ@¢ (5 b) 
The same sign is used on each side of the equa- 
tion, since, according to the tacit assumption made, 


oF vill totht be 


for ¢ and M positive SM and 


d a? 
negative. 
From equations (4 b) and (5 b) 
ane (60) 
dw gd? 


The solution of this equation suitable for the 
present circumstances is 


¢ = Kaine zsin 2% 


ane (7 b) 

where K and c are constants, and T is the natural 

period of vibration. 
This solution gives— 


Od — ~ @Ksinexsin2™ ¢ = - 8 

d x Z ey is 
and 

ao = _ 43? p 

dt? v2 


Hence, from equation (6 b) 


peg=™, 4”? ¢; which gives 
¢ a 
_27 


c= — af = 
£ BY 


Let us now examine the conditions at A, x = 1. 
I, = moment of inertia of A. 
As in equations (3 b) and (5 b), here 
= poet 
M=uJd ee 
and 
M= 


(8 b) 


2 


. 2d. , 
Pe 7. A as when M is positive Poin negative. 
g at dt 


Hence 

I, @¢ Lo. 

g ae 

Using equations (7 b) and (8 6) this gives—- 


uf i x K sinc 4, sin 
ee 


prety. (9b) 


ee eg 27 
= : a= by 
uJ cK cosel, sin Ip t ip 


or 
KIg 20 
h * 
4 1? 


rn (100) 


sin 
The angle 


T 
in the present case, is always very small, as the 
value of ¢ is almost exactly proportional to x. We 
may therefore use the expansions :— 


27 24 m y 


wr fm, 28 
T pg ” 


1 
MY 


27 a 
cos , J ™ Lh=1- 
Equation (10 6) becomes 
eJof, _1, 408, mys) 4m, 
I, 2 * T? *ug a 
St fy + BIW) AT 
ey Sk I, * 


a I, 4, ; mJ a) 

=2nr a a Eh | sehen tlci 

T=2 NA 4a {1+ 557}. 
mJ Lis the total moment of inertia of the shaft. If 

Ms , ™, and m, are the masses of the shaft, A, and B re- 

spectively, reduced to crank radius R, we may replace 

mJ, 1), and I, by ms R,/L, m R? and m; R*. 
Equation (11 6) then becomes 


sin = 
and 

147 
2 T? 


™. i. 
Bg 


4 12 





u2\ 


(11 6) 


es mh(y4 mh \ 
m aR Afi toma) ee 
Similarly ‘ - 
TaorRA/™e me) . se 
e J mes me vat 


From these two expressions for T we may deter- 
mine 1, and 1,, since 1, +1, = L, thus 


= Mgl, + ee 


+ 97 (L - ay, 


ms 1? 
2L 





m, 1, 4 


= m;(L - 4) 


or 


rs 


2 


Mg + 


A (14) 


Similarly 
™s 

- eon (15 8) 
_= m, + yo + Ms 
By using equations (14 b) and (125), or (156) and 
(13 b), we may calculate the natural period T, and 

from 
60 
eg 
we get n, the number of complete vibrations per minute. 


(16 b) 


n= 


As the shafting is a comparatively small factor 
in determining T, let us put m, 





: L 
Equation (14) ee. ae 17 b 
quation (142) gives 2, ena ae (17 6) 

Substituting this in equation (12), we get, 

TetrR,/_Um (18 b) 

HIS g (m+ m2) 

Whence ee ee 
n = 20 ASHI g (Mm + me) | (19 6) 

wR L mm 


This is equation (26). 
Form, = 0, equations (125) and (13 6) give 
mL = My ly, 

which gives the indifferent section at the centre of 
gravity of m, and m,. 
Also, if the shafting existed alone (m, and m, 
zero), the indifferent section would obviously be 
at the centre of length of the equivalent uniform 
shaft. Thus, actually, this section is near the 
centre of gravity of m, and m,, but is shifted a 
little towards the centre of length of the shaft. 


EFFECT OF THE SHAFTING ON THE NATURAL 
PERIOD. 

Let us find an approximate expression for the 

influence of the shafting. From equation (14 b) 


,= 
™s 
my L 1+ 2m, _ Me L (2 4 yu \(1 __ ™s -) 
m, + Mg 14 _™ ~My, + Mg 2me m+ Mg 
m, + ma 
= mL (i+ = - =} 
m, + Mg 2m, =m +My 


as m, is very small compared with m, and m,. 
All through we may reject second and higher powers 





of m, /m, and m, /m,. Thus 
14 ™h 44 _™ y ma (1+ Me _ Ms ) 
2mL 2m Mm + My 2m, ™ + M, 
al BS a: Ms Mz Smet 3 ms Se Ie ™s eo 
2 my (am, + me) 2m, 2(m, + mg) 


m, |; 


Substituting these values for J, and 1 + Fut 


in equation (12 b) we get 


a sa obit Sh 
J mM, mM L (1 pee \(1+ Ms _ «se ) 
BJ g(m, + Me) 2m, mM +M, 2m, 2(m,+mg) 
=27rR 1m ™ L a = (2 * 5_)} 
BI g (m+ mM) 2 \m, mg m+ mM 


That is, T calculated on the assumption of m, = 0, 
equation (18 b), must be increased in the proportion 


i, , Whe : ae ) 
afi 
Me 


Pe 
approximately 
«( ) 


m™m mM . m, + Mg 
=1+ 
Similarly n, calculated for m, = 0, must be multi- 
plied by 


ee 


Me, Mm+M, 


2+ 


- (20 b) 
™m 


This is different from the allowance for the shaft- 
ing given by Giimbel and Frahm. Their directions 
are, as given in Section V., equation (27), to 
* 
Increase m, by .3 ms - = 
<—— (22 b) 
™ 

Increase mz by .3 ms m, +% 

This is deduced on the assumption that the in- 
different section remains at the centre of gravity 
of m, and m, ; and if the motion of the parts were 





in no way affected by the mass of the shafting, the 
inertia of the masses added to m, and m, would 
apply couples at A and B which would give the 
same total twist to the shaft as the inertia of the 
actual shafting.* 

This correction does not follow closely the dyna- 
mical problem, and in the case of the Lawrence I 
will show that it is too small. 

a Applying this to the Lawrence, using the data 
in Section V, with 25 per cent. increase of pro- 
peller mass, we get the following values :— 


: Number of Vibrations of 
Method of Calculation. Natural Period per 
F Minute. 
No allowance for shafting ... 613.6 


Allowance for shafting according 
to Frahm and Giimbel, equations 


" S Seeeee 603.6 
bes equations (14 b) and (12d) or 

(156)and(136) ww. 597.4 
Dividing 613.6 by expression (208)... 596.8 
Multiplying 613.6 by expression 

(215)... Sat ote ‘ 596.3 


Thus, while according to Frahm and Giimbel’s 
correction the shafting makes the vibrations graver 
by 10 per minute, more exact calculation alter them 
16 per minute. 


By Equations By Equation 
(14 b) and (15 5). (17 b). 
h 62.10 63.20 
rs 29.90 28.80 


Thus the shafting shifts the indifferent section 
1.1 ft., which alone accounts for a considerable 
lengthening of the natural period. 


(Zo be continued.) 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Continued from page 480.) 

THe Pitce or Screw PRope.ers. 

THE paper by Professor Angelo Scribanti, on 
‘The Modification of the Mean Pitch due to 
Twisting the Blades in Screw Propellers,” was next 
read. The author treated the subject geometric- 
ally, as he stated, regardless of many physical and 
mechanical influences which certainly exist in the 
phenomenon of twist. It would be interesting to 
ascertain by means of tank experiments to what 
extent his deductions are practically confirmed. 
He stated in the course of the paper that in the 
constructive department of the Royal Italian Naval 
Dockyard at Spezia it was customary for each new 
ship coming into service to havea diagram prepared 
from the drawing of its propeller, in which diagram 
was given all the necessary information regarding 
the radial distribution of pitch, and the amount of 
mean pitch for the series of different propellers, 
which could be practically illustrated by twisting 
the blades on their base through any angle com- 
prised between certain limits. Diagrams of this 
kind required full and exact details in the drawings 
from which they were derived, and great accuracy 
in their preparation ; but they have been of great 
advantage for points of reference in modifying the 
inclination of blades in actual propellers, as well as 
in connection with tank experiments with a model 
of the given screw. So far as the author was 
aware, these, or similar diagrams, although highly 
useful, were not common elsewhere. 

Mr. Macfarlane Gray said the Institution was 
benefited by the kindness of the more learned engi- 
neers of other countries, who were satisfied to have 
their productions included in the Transactions. 
He had read Professor Scribanti’s paper and ad- 
mired its mathematical acumen, but had not fol- 








Pare 1 ooo * For ms = 0 the rate of twist of the shaft will be 

1+ ™ (= 3 es 3 ) uniform = ¢,/l,, where ¢, is the angle by which A is 

4\m my, m+ m2)’ turned from its zero position at any time. Corresponding 

approximately angle of twist atx = 2% ¢,/;. Mass mdz atx per sad, 
mf{1,1 3 2b) |% total angle of twist between C and z, go to 

=1- = s (= a mate } ( the inertia rey gene is, proportional to the angle 

hai — x ,/l,—and to the distance x, jointly. Or, angle due to 


mada = Oe xax mda, 


.*. Tfma is the mass to be added to A to compensate 


for the length 1, of the shaft— 


1 
C, Ma Py, 4 cod Ci m gy | ide 
4, A 
m 1, 


Mma = + 


_ Crm oh? 
= ane 





Using equation (17 b), 
mL hog, 
3 Mm, + My 


= 
3 


ma 


x = 
nh + Mg 


Ma = 








4 


~ my + Mg + ms 





* "The numerical coefficient given by Giimbel is 4. 


since m, = mL. 
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edges of the blade. In concluding his remarks, 
Mr. Gray begged to thank Professor Scribanti for 
having brought this problem to the notice of the 
Institution. 


CoLLaPsE OF FuRNACE Crowns. 

A paper by Mr. H. M. Rounthwaite on ‘‘The 
Gradual Collapse of Furnace Crowns: A Sug- 
gested Explanation,” was next read. This paper 
we published in full on page 497 of our last issue, 
and we may therefore proceed to deal with the dis- 
cussion. 

The first speaker was Mr. C, E. Stromeyer, who did 
not see that the author gave an explanation which 
would meet the case of a bulge in tubes. He would 
like to see some experiments made on this important 
question of the deformation of furnaces. He had 
cooled red-hot furnaces, and found considerable hog- 
ging, but there was no information as to change in dia- 
meter such as had been referred to. The author had 
said that ‘‘the short and rigid furnaces of marine 
boilers would suffer more from collapse than the 
longer and less rigidly held furnaces of Lancashire 
boilers, and the cure would lie, evidently, in such 
manipulation of the furnace when at work, or altera- 
tions in its construction, or in such additional appli- 
ances, as will reduce, or entirely prevent, changes of 
temperature.” The speaker did not agree that short 
furnaces would give more trouble than others, and 
he was of opinion that long furnaces were the weaker. 
He acknowledged that bulges usually occurred on 
the side, unless there was a deposit of scale, when 
they were more apt to appear at the crown. 

Mr. Macfarlane Gray said that the difficulties 
referred to by the author had been studied by the 
late John Elder, who was of opinion that they 
were due to the fact that steam did not get away 
fast enough as generated, and he therefore had 
increased water space for the top of the furnace. 

Mr. F. Edwards asked if the author had in mind 
forced draught conditions. He agreed that scale 
and grease had a great effect, but he was not of 
opinion that the hottest part of the furnace was at 
the top. Cracks originated through the material 
becoming compressed and then stretched with 
alternations of temperature. These were de- 


veloped by degrees, and would goright through the |. 


plate in time. No trouble of this kind had been 
met with in natural draught boilers, but when 
forced draught was used, difficulties, almost entirely 
due to grease and scale, arose. So long as the 
boilers were clean, no trouble was experienced. 
It might also be that the fire-bars were put in 
the furnace too tightly together, and had not suf- 
ficient taper. In that case, if the ashpit was not 
kept quite clear, the bars would expand with heat, 
distort the furnace, and tend to break down the 
" crown. 

Mr. John Campbell, of the Bureau Veritas, 
thought that on the general question the author 
had given a good account of what was likely to 
happen, but he was sceptical as to whether the 
causes to which the difficulties were attributed 
were of importance compared to the question of 
grease and scale. He had seen furnaces of con- 
siderable age in which no deformation had taken 

lace, and yet if the action which Mr. Rounthwaite 
nad described had produced these results, the fur- 
naces would not have lasted as long as they did. 
No doubt there was some action of this nature, but 
he did not think it was enough to be appreciable. 
He doubted if the difference in temperature be- 
tween the two sides of the plate was so great as the 
author supposed ; the surfaces would not be so hot 
as the gases, nor so cold as the water. Neither did 
he agree that corrugated and ribbed furnaces were 
more likely to collapse than others. 

Mr. Rounthwaite, in replying to the discussion, 
said that bulging in the tubes of water-tube boilers 
was due to different causes than in the case of the 
furnaces of shell boilers. In water-tube boilers 
the condition arose through want of circulation, 
and the boilers consequently getting red hot. In 
regard to what he had stated about short furnaces, 
it would have been better, perhaps, if he had sub- 
stituted the words ‘‘rigid” and ‘less rigid” for 
‘short ” and ‘‘long.”” Mr. Edwards had said that 
furnaces with forced draught were very likely to 
come down, but, so far as he could gather, the 
opposite was the case. 

he meeting was then adjourned. 


THe Liunestrom CoNnDENSER. 
The first paper taken at the evening meeting of 
Thursday, April 2, was by Mr. W. Cross, the sub- 
ject being ‘ The Ljungstrom Condenser as Applied 





to Marine Purposes.” This paper we print in full 
in the present issue, and we need therefore only 
deal with the discussion here. 

Mr. A. W. Brewtnall said that having been asso- 
ciated with others in introducing the Ljungstrom 
condenser into this country, he had naturally 
listened to Mr. Cross’s paper on the subject with 
interest. After first proving the very high effi- 
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therefore constructed the one now shown, and 
which Mr. Cross had mentioned in his paper. In 
this the plates were stamped with the corrugations 
carried to within g in. of their edges, thus leaving 
a plain part all round. A distance-piece was then 
formed, of a cast rectangular frame with sides # in. 
wide, and of a thickness sufficient to fill in the 
space between the plain edges of any two plates 
when their corrugations were in contact with each 
other. Two opposite sides of these frames were 
serrated, to give ingress and egress to the tubes 
formed by any one frame with the plates at each 
side of it, and by placing these frames alternately 
with the serration, at the sides and at the top and 
bottom respectively, alternate passages were formed 
for the steam and cooling water. The frames were 
milled to thickness, and so formed a faced joint. 
The joints were tightened by pinching screws 
placed at frequent intervals all round, these screws 
being arranged in one side of the casing and press- 
ing the assembled plates and frames against the 
opposite side of the casing. In putting the con- 
denser together, the distance frames were coated 
with a film of thin white lead, either with a brush 
or by dipping, and these with their corresponding 
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ciency of this type of condenser, he felt that the 
jointing of the plates by solder was its one defect, 
as this method would not be acceptable to 
British marine engineers, and he had urged Mr. 
Ljungstrom to improve this detail and construct 
a condenser with mechanical joints. The out- 
come of this was the one Mr. Cross had de- 
scribed, an example of which suitable for an 
engine of 40 horse-power was shown upon the 
table. In this the elements or tubes of any 
bunch could be separated for cleaning by removing 
the end plates. e tubes could then be easily 
cleaned, though the inside could not be quite so 
readily dealt with as the outside. The condenser 
shown was submitted tothe Swedish Naval autho- 
rities, and they at once ordered one for a despatch- 
boat, to be followed by others for two steam 
launches. In considering this question of jointing, 
the speaker felt that if the plates could j made 
singly, and coupled together in a satisfactory way, 
so that they could be readily separated, every part 
of the condenser could be thoroughly cleaned. He 





plates were stacked up in the casing, and ranged 
in line. The pinching screws were then tightened 
up equally all round. On first trial he found this 
method gave perfect joints at 50 lb. pressure with 
either water or steam. A bunch could be taken 
asunder and put together again, ready for use, in 
about an hour’s time. 

Professor Weighton also criticised the soldered 
joint. 
: In reply to the discussion, Mr. Cross said that 
the soldered joint was not altogether to be con- 
demned, for in a condenser which had worked 
twenty years, in only one spot had the solder given 
way. With regard to the objection raised as to 
the possible deposit of scale, that was a matter 
which time would prove ; but it was quite as easy 
to clean these plates as to clean the inside of con- 
denser tubes. As to cost, his arrangements would 
not exceed that of a first-class marine condenser. 


SuaLtow-DraucuT VESSELS. __ 
Mr. A. F. Yarrow next read a paper on ‘‘ The 
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Screw as a Means of Propulsion for Shallow- 
Draught Vessels.” This paper we printed in full 
on page 498 of our last issue. 

The discussion was opened by Sir John I. 
Thornycroft, who said the Institution was much 
indebted to the author for a paper on a most 
interesting subject. He regretted, however, that 
the facts were not put forward in a manner 
which would enable them to be compared with the 
results obtained by other shallow-draught vessels. 
He thought, however, that a case had been made 
out for the use of screws, where the dimensions of 
vessels were limited by small locks or narrow waters, 
so that the ordinary paddle-wheel could not be 
employed. He himse had made experiments 
with models for the use of boats on the Bridge- 
water Canal, and had found that the ordinary screw 
might be worked in a tunnel, and could be used for 
towing vessels. In the case of these experiments 
he had placed the screw in the tunnel, and after- 
wards had extended the shaft beyond the stern 
of the vessel, so that the screw was carried clear of 
the hull in what might be called open water. The 
results showed that there was very little difference 
between the two positions. He had designed a 
steamer to tow a vessel on to the Nile; the 
draught was 2 ft. 6 in., and the speed was 9 miles 
an hour. Twin screws had been used 3 ft. in 
diameter, so that they were 6 in. more than the 
draught. There was, however, no great angle to 
drive the water against. He had made experiments 
with a dynamometer, and would send the results 
to be incorporated in the Transactions of the Insti- 
tution ; he was not sure, but he was under the im- 

sression that the efficiency was higher than that Mr. 

ree mentioned, His next experiments were with 
a small missionary steamer. He had then built two 
boats 140 ft. long by 21 ft. wide, the draught being 
20 in. ; the speed was 16} miles an hour. These 
were constructed for the Nile Expedition, and 
a turbine propeller was used in them. The accelera- 
tion with this device was obtained within the in- 
structions, and the efficiency was equal to that of the 
ordinary screw ; butas the propulsive effort per unit 
of area was double that usual, he was able to get 
with a single propeller a result equal to that which 
would have been obtained with two propellers. 
Another Nile boat was 56 ft. long and 15 in. 
draught, and made 18} miles an hour. A vessel 
66 ft. long, with 7 in. draught, steamed 12 miles an 
hour; whilst a 45-ft. boat, with 1 ft. draught, 
made 15 milesan hour. The 66-ft. boat was named 
the Aurora, and experiments had been made with 
her to see how far the stern could be lifted without 
losing the water from the tunnel. They loaded her 
by the bow until she was raised 6 in. at the stern, 
and under these circumstances the air could be all 
driven out, and the tunnel became full of water, 
so that there was, of course, an opening by which 
air could re-enter when the vessel was at rest. In 
the model which Mr. Yarrow had exhibited to the 
meeting the same water was used continuously, 
being returned through the lower part of the tank, 
and again entering the tunnel. In this case the 
air that was entangled in the water passed 
round and round, and thus tended to destroy 
the action that was desired for the purpose of 
keeping the tunnel filled with water. If, of course, 
a real boat were progressing through the water, 
instead of, as in Mr. Yarrow’s model, the boat 
being still and the water passing the boat, then 
fresh water would be brought into the tunnel con- 
tinuously, and there would not be trouble from the 
mixture of air. For reasons such as this, in an 
actual boat the tunnel would be clear much more 
quickly, and the action would be more perfect than 
with Mr. Yarrow’s model, owing to the unavoid- 
able causes which Mr. Yarrow had pointed out. 
The real trouble of having an opening above the 
water was in going astern, and for this reason in 
crowded navigation it would be necessary to have 
the end entirely sealed. In open water, however, 
it would, perhaps, be permissible to raise the aft 
end of the tunnel, and, if this were done, the com- 
plication of the flap illustrated by Mr. Yarrow 
would not be needed. 

Mr. Archibald Denny asked Mr. Yarrow how the 
case of the Little John would compare with that of 
the Robin Hood, and he would like to know 
whether the latter was a well-constructed tug 
steamer of good t His firm had built two 
tunnel boats for abroad, but the natives had been 
frightened at the high rate at which the engines 
ran—over 400 revolutions. They had therefore 
fitted on the shaft two propellers in tandem, and 


found as good results were obtained with fewer 
revolutions. 

Mr. Rayner, the engineer of the Trent Naviga- 
tion Company, said that he had been very much 
interested in Mr. Yarrow’s experiments, and was 
only too pleased to assist in getting the informa- 
tion that had been obtained. The question of 
small tugs for canal or river work was becoming 
daily of more importance, and the internal naviga- 
tion of the country depended on improved appli- 
ances for towing barges or transporting material. 
It was necessary that the service should be regular 
and punctual, in order to compete with the railways. 
Their great difficulty on the Trent was the varying 
depth of water. The width of vessels was confined 
to 14 ft. 6 in., the length to 80 ft., and the draught 
to 2ft.3 in. For ten months out of the twelve 
there was ample depth of water, but during the 
other two months the river fell. It was, however, 
necessary to have an efficient plant to work all the 
year round, so that they were confined to the re- 
stricted draught. Some earlier efforts they had 
made to get over this difficulty were not success- 
ful; if the tugs were good at light draught, they 
were bad at the heavy draught, and vice versd. The 
flap system which Mr. Yarrow had explained seemed 
very good for both states. A question had been asked 
as to the status of the Robin Hood. She was a good 
boat of her kind, and he thought the figures the 
author had quoted gave a fair comparison between 
the two types of boat. Such data as had been 
obtained were better than those which were the 
result of special model or tank experiments, because 
they represented the results of actual working. 
Very often, in model experiments, it was not pos- 
sible to take all conditions into account, and when 
the results were reduced to practice, it was found 
that something had not been considered. The 
advantage of the tunnel system in the facility it 
gave for getting at the propellers he looked on as 
an important point; at any rate, in the Trent 
navigation. Water weeds were plentiful, and when 
they came away and were brought down the river 
by the stream, it was a common thing for the pro- 
peller to get choked up with them. There was 
much trouble from this cause with the usual type 
of propeller ; but with the tunnel boat it was easy 
to open the door and get down to the propeller 
and clear it. They were also troubled at times 
by stray ropes or other things getting in. Some- 
times ice and wreckage caused considerable incon- 
venience. He could readily testify to the great 
success of the working of the boat described by the 
author, as they had not had a single breakdown 
since they had started.. He thought this solved a 
problem. 

Mr. Arthur Rigg described experiments he had 
made many years ago, in order to utilise the rotat- 
ing motion of a propeller race by means of guide- 
blades. He was understood to say that in this 
way he had gained a 50 per cent. advantage on the 
pull of a tow rope as compared to an ordinary 
propeller. 

Mr. Yarrow, in replying to the discussion, said 
it was encouraging to hear Sir John Thornycroft 
say that the screw carried right astern and outside 
the hull was little better in efficiency than that 
worked in a tunnel. He was prepared to admit 
that guide-blades had an advantage, but there were 
also drawbacks, it not being possible to go astern. 
A question had been asked as to the cost of this 
vessel ; it had been found that a paddle-tug of a 
certain size and power would cost 40001., while the 
tunnel screw-boat, of 16 in. draught, would cost 
34001. The speed also was in favour of the screw. 
These advantages were mainly due to the lightness 
and quicker running of screw engines. 

This concluded the proceedings for Thursday 
evening. 


BALLASTING OF STEAMERS. 


On the last day of the orn Friday, April 3, 
the morning sitting was opened by the reading of a 
paper by Mr. S. J. P. Thearle, on ‘‘ The Ballasting 
of Steamers for North Atlantic Voyages.” This 
paper we print in full in our present issue. 

rofessor Biles opened the discussion. He said 
that the subject might be divided into two parts— 
one, the necessity for legislation ; and the other, the 
structural additions needed to vessels. It was the 


first. consideration which probably excited most 
public attention ; but interfering legislation was 
not desirable as a general principle, and the neces- 
sity for it was only present when danger of loss of 








Statistics 


life or serious loss of property arose. 


showed that the instances in which there was loss 
of life were so few that no case was made out for 
legislation on that ground. Supposing, however, 
that legislation were needed, would it prac- 
ticable to ballast steamers so that they might 
be safe for all purposes? Naval architects 
would be ready enough to introduce a new 
principle if it would make present ships obsolete, 
and so create a demand for new vessels. With 
regard to structural difficulties, they were so 
numerous that the matter might better be left to 
the shipowners and shipbuilders to settle, under 
the constant supervision of Lloyd’s and other 
registration societies. Legislation on technical 
matters was often accompanied by new dangers ; 
for instance, loose water might cause more danger 
than the absence of water, and even deeper free- 
board might become a danger induced by legisla- 
tion. As an illustration he mentioned the case of 
a vessel that had been lost; it had sufficient free- 
board to satisfy the demands of the law twice over, 
but still itturned over. The freeboard allowed was 
7 in. on a vessel 13 ft. 6 in. wide. Taking the 
structural side of the question, if water ballast 
were necessary, then the ideal method would be 
that the water-ballast space should be used for 
cargo. Water ballast in double bottoms was more 
or less of a makeshift, and if more water ballast 
were needed, all present vessels should be recon- 
structed. For the safety of the ship, the middle- 
line bulkhead should be water-tight. Another 
method of reducing risk from free water was that 
of fitting transverse bulkheads, which would cut 
the body of water up into smaller parts. There had 
been cases in which the water-ballast tanks had not 
been divided, being open from end to end, with 
disastrous results. 

Mr. C. E. Stromeyer thought it would not be 
a good thing if severe legislation were introduced 
in regard to this question, but it would be of great 
assistance to owners if it could be shown to them 
how the difficulties referred to could be profitably 
met. In bad weather more power was often needed 
to drive the ship when light. He disagreed with 
what Professor Biles had said about centre-line 
bulkheads, and as an instance of the desirability 
of not having them water-tight, he gave the case of 
the City of Paris. Other examples had also pointed 
to the conclusion that longitudinal bulkheads were 
a danger. If the division between the engine- 
rooms of the City of Paris had not been pierced 
she would have turned over. He favoured the 
arrangement introduced by Mr. McGlashan. It 
consisted of an inner bottom which, instead of 
stopping at the bilges on each side, extended to 
the upper deck for nearly three-fifths of the vessel’s 
length, and had the usual water-tight divisions at 
the margin plates. The side and bilge stringers 
were wide enough to be attached to the inner 
bottom plating, forming, in fact, a similar arrange- 
ment at the sides of the vessel to that in the bottom 
—that is to say, a series of intercostal longitudinal 
girders. Communication was established between 
the several spaces by means of manholes in the 
longitudinal Diteines and in the plate frames. 
Water which found its way in would run from one 
side to another, and so would not tilt the vessel. 
Mr. Dutton said that in his opinion the she'l- 
plate should be increased and the attachment 
stiffened. He pointed out that a very great in- 
crease of strength in propeller shafting had been 
provided without a corresponding increase in dia- 
meter. He thought it was often hard on the 
registration societies that they had to meet the 
thoughtless position of owners who said that the 
vessels provided should fulfil certain conditions, 
and that portable ballast should not be asked for 
on account of the expense. In regard to the 
different plans for disposing of water ballast men- 
tioned in the paper, there was one to which 
reference had not been made, and in which the 
upper section of the hull was utilised for water- 
ballast stowage. In this arrangement triangular 
spaces were made by plating, which came from the 
hatchway coamings to the second deck stringer- 
plate. In such a vessel the double bottom might 
take 1000 tons, and the wing tanks 1100 tons; 
this arrangement would be suitable for wide 
vessels, as it would ease the rolling motion. The 
plating from the hatchway coamings would be 
continuous, and add to the strength of the vessel. 
The centre bulkhead was a bugbear to shipowners, 
as it interfered with the stowage of cargo, but this 
could be got over by cutting away the centre of 








the vertical strip under the hatchway. Reference 
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process. No snow accumulated in the trunkways 
or cargo chambers, as with the cold-air machines. 
The disadvantages were that ammonia was an ex- 
ceedingly pungent gas, and slight leakage pre- 
vented anyone remaining in its vicinity. It hada 
great affinity for copper; and a stock of gas equal 
to a full charge at least must be carried as spare. 
With the aalande anhydride compression system, 
the brine-cooling process allowed of the various 
temperatures being regulated to a nicety. The 
machines could be placed in the engine-room, or 
in twin-screw vessels at the end of the tunnel 
between the shafts. The brine in the pipe acted as 
a storage of cold, and could be circulated when the 
compressing machinery was stopped. Carbonic acid 
did not affect ordinary metals. The disadvantages 
were the several miles of brine piping and the con- 
siderable amount of snow deposited upon them. 
When this had thawed off, after discharging cargo, 
it was apt to damage the insulation, unless great 
care were taken. A stock of the gas equal to 
the full charge must be taken as spare; this 
was supplied in strong steel bottles, under high 
pressure. In regard to the details of construc- 
tion of the hull, bilge and_ side-stringers, 
stringer brackets, and horizontal stiffeners on 
bulkheads had been a source of difficulty; but 
lately vessels specially built for this trade had 
shown improved conditions in these respects. There 
was, however, still room for improvement of design. 
The depth of chamber had also to be taken into 
account. If the insulated holds were of abnormal 
depth and the carcases at the bottom had a ten- 
dency to softness, the great weight above would crush 
them between the cargo battens ; this meant great 
loss, and therefore it was desirable that there should 
not be great depth of chamber. By means of dia- 
grams two methods of insulating the ship’s hold 
were shown. In one case, the insulating material 
was packed close against the skin of the vessel, with 
extensions to cover stringer plates, &c. In the 
second method, instead of carrying the non-con- 
ducting material to the ship’s side, an air space was 
left, varying according to the depth of frame. The 
main advantages gained by this were that any 
leakages could be easily located and the risk of 
damage to insulation minimised. The insulation 
necessitated a large weight of timber and non-con- 
ducting material, what was known as the ‘“ inner 
hull” thus formed amounted to between 500 and 
550 tons in some vessels. 

Sir William White, who occupied the chair, said 
that the subject of Mr. Balfour’s paper was one of 
very great importance, and the discussion on it 
might include both branches of the membership of 
the Institution. 

Mr. Macfarlane Gray said that he had paid more 
attention to the physical theory of refrigeration 
than to its practical details. The paper provided, 
ready to hand, just those practical facts which he 
would make use of when some day he would write 
a theta-phi paper on the theory, as had already 
been done by an American. The Institution and 
he general public were much indebted to Lloyd’s 
Register for having specialised the work of their 
eurveyors, and for having been so happy in the 
selection in this instance. He had sometimes to 
hunt for information on refrigeration in books, but 
he had never found it in such abundance and so 
reliable. In one passage the author said :—‘‘The ex- 
panding air gives up heat in the form of work, and 
the temperature is thus reduced to — 80 deg. Fahr.” 
That heat and work were different aspects of the 
same thing was the great revelation to man in the 
nineteenth century. The paper said there were 
annually seven millions of carcases transported 
frozen across the tropics. This marvellous trans- 
mutation was, in his opinion, well calculated to ex- 
cite such a thoughtful condition of mind. In the 
training of engineers this aspect of knowledge ought 
not to be wholly ignored. 

Mr. Ward said that the .uthor had dealt with 
three systems of refrigeration which are in general 
use on board ship : they were the air, the ammonia, 
and the carbonic anhydride compression processes. 
Each method required a different plan for distribut- 
ing the cold produced. In regard to the first, the 
cold-air system, that might be left out of the discus- 
sion, as its day had passed. With brine distribu- 
tion there was the danger of leakage; but that had 
been eliminated by his firm by the method of elec- 
tric welding cf pipes which they had introduced. 
It had been found difficult to ensure screw joints 
being tight, although the men were now more 
accustomed to the work and produced a more trust- 








worthy joint. An advantage with the brine system 
was that the ship could be loaded night and day con- 
tinuously, but that was not possible when air circu- 
lation was depended upon. Also, with the brine dis- 
tribution the machinery could be placed amidships ; 
that: was not so easy with the other arrangement. 
A convenient plan was to mix the cold brine with 
other brine at a more ordinary temperature, and in 
this way the temperature.of the compartment to be 
chilled could be regulated. For the carriage of 
chilled beef this was a great advantage. In one 
instance he mentioned the beef had been on board 
for 38 days, and was landed in good condition. 

Mr. Geo. Eldridge said that the paper was a most 
excellent one, and would do a great deal of good. 
In his own opinion too much timber was used in 
the installation of chambers for carrying chilled 
meat ; this was = to rot and get wet, causing great 
inconvenience. There was great room for improve- 
ment in this respect. 

Mr. Ethridge was very much in favour of 
Lloyds taking up the question of refrigerator 
vessels; if they would do so, it would be far 
bettér for everyone concerned. They were an 
independent body, and could give a certificate that 
the vessel was fit for frozen meat cargoes, which, 
he would point out, were amongst the most valuable 
carried. He would impress the necessity for the 
highest class of work on ships engaged in this 
trade ; the construction and the riveting must be 
beyond question. Nobody was better qualified 
to look after such matters than Lloyds. Reference 
had been made to the depth of hold in which car- 
cases were stowed. When the holds were very 
deep, the bottom carcases would be apt to be 
crushed ; but whenever such a thing had occurred, 
in his experience it could be traced to the fact 
that the meat had been put on board soft. A good 
deal of carelessness was often displayed in this 
respect, and the carcases were deposited for some 
time before being put into the ship. Once they 
were crushed the air would not circulate, and the 
bottom tiers would go bad. This want of care 
in sending out cargoes was especially noticeable in 
the Colonies. With the cold-air system there was 
difficulty from fog. It was necessary that where 
pipes passed through bulkheads there should be a 
water-tight joint, or condensation would leak 
through. Good insulation would cost money, but 
it would be cheaper in the end. There should be 
3 in. of non-conducting material covering stringers 
and frames, so that they would not supply conduct- 
ing surface for conveying heat into the department. 
He did not think that ventilation of bilges was so 
necessary in the present day, as there was not much 
accumulation of bilge. All pipes used for re- 
frigerating purposes should be extra thick, and 
they should be galvanised. Great care should be 
taken that the tanks were kept tight. Pipes pass- 
ing through bunkers caused a good deal of trouble ; 
damp and heat rusted them through, and it was 
not possible to keep the air circulation going. 
There should be a brine tank also at each end of the 
ship, and in this way the necessity for many small 
pipes would be obviated. The loss of room from 
insulation would be about 16 per cent. in the lower 
holds; but at the ’tween decks the loss would be 
25 to 27 per cent. of the room. 

Mr. T. W..R. Hughes asked how long the insu- 
lation would last. It would be advisable to have 
a space between the insulating material and the 
side of the ship, and this would lead to durability. 
It should be remembered that carbonic anhydride 
was not an odourless gas, and therefore some care 
should be taken, as its presence would not be 
easily detected if it escaped. He thought silicate 
of cotton was a good insulator, as with it there was 
no danger from fire. 

Mr. 8. J. P. Thearle pointed out that the section 
of a vessel given in the author’s paper was about 
the worst that could have been selected for the 
purpose, and no doubt it was chosen in order to 
put the worst case forward. Modern vessels had 
a smoother side than that shown. The author had 
described a method of fitting the insulation in 
which there was an air space between it and the 
side of a ship ; this the speaker approved of. He 
gave an instance of a cargo being spoilt because a 
vessel grazed a wharf, or else struck some wreckage ; 
water had got in and had attacked the insulation, 
which was close against the side of the vessel ; if 
there had been an air space, the leakage would have 
been found out, and the cargo might have been 
saved. 





Mr. J. T. Milton said that the author had been 





engaged for some considerable time on the class of 
work described in the paper. The refrigerating 
trade was of great and growing importance, and 
would increase more rapidly in the future. It had 
begun with mutton, and had extended to other 
classes of provisions. With mutton there could be 
a wide range of temperature, as the carcases of 
sheep would stand cold better, and the air system 
could be used ; in that case the circulation would 
be by convection. The temperature might be 
— 80 deg. without harm. With cold-brine distri- 
bution it was possible to regulate the temperature 
in such a way that the same ship could carry 
mutton and cheese too. He would draw special 
attention to the need of upkeep ; insulation wanted 
examination at intervals, and proper attention, 
otherwise it would settle down or might get wet. 
It was also desirable that parts should be well- 
painted or varnished. 

Mr. H. Ball had had much experience in inspect- 
ing the insulation of vessels carrying refrigerated 
cargo. Some ships had the air space between the 
non-conducting material and the side of the ship, 
others had not. He thought it desirable, as if a 
vessel touched a pier or wharf it might set rivets 
leaking ; in this case the charcoal would get wet, 
and the meat would be damaged. He referred to 
one case that had come under his observation, in 
which the whole of a cargo had been saved by this 
air space. A ship had struck a wharf, so that some 
water had found its way in ; this ran down the side 
in the air space between the insulation and the side 
of the vessel, so that it did no harm. The position 
of refrigerating machinery was important. It was 
generally put in a room by itself, and this was 
as it should be. In some ships, however, it 
was fitted in the shaft tunnel, and therefore it was 
not so likely to be looked after. Attention to the 
refrigerating machinery was also an_ important 
point. He had asked the chief engineer of a ship, 
in which there was a cold-air machine, whether he 
carried a special man for the purpose. His reply 
was that he had to look after the refrigerating 
machinery himself, and it was too much for one 
man to do. He thought there ought to be a 
‘*freezer’’ on board these ships. 

Mr. Balfour, in replying to the discussion, said 
that he was glad to know that the trouble of joints 
had been overcome by electric welding. In regard 
to what had been said as to the regulation of tem- 
perature, he pointed out that with the ammonia 
machine this could be effected by regulating the 
pressure of theammonia vapour. He quite agreed 
that a great deal of trouble arose from the spoiling 
of cargoes at the initial stage. He considered it 
one of the most important things to keep the bilges 
sweet. Speaking of deterioration of the hull, he 
pointed out that the air space system was the safer, 
and led to a preservation of the structure. Paint- 
ing helped to preserve the insulation ; it was not 
uncommon to have two coats of varnish. 


(To be continued.) 








FERRO-CONCRETE WAREHOUSE AT 
NEWCASTLE-ON-TYNE. 

WE illustrate on pages 514 and 515 a warehouse 
recently built on the Hennebique system for the 
Co-operative Wholesale Society, Limited, at New- 
castle-on-Tyne. The building is constructed through- 
out of ferro-concrete. Its general character is well 
shown in Figs. 1 and 2, page 514, whilst an excellent 
idea as to the appearance of the finished structure will 
be gathered from Fig. 6, on page 515. The building 
rises to a height of 120 ft. above the quay level, on 
which it abuts, and consists of basement, ground floor, 
and six upper floors, being in all eight stories in 
height from the foundation level to the roof. It 
occupies a frontage of 92 ft. to both the Quayside in 
the front and Sandgate in the rear, and the depth 
from back to front measures 125 ft. 

The — difficulty which the architect to the 
Co-operative Wholesale Society had to face was that 
the ground at the site of the building was of the 
worst description imaginable for foundations. It con- 
sisted of the following :—18 ft. of made ground, prin- 
cipally clay, 18 ft. of silt and quicksand, 10 ft. of soft 
clay, 5 ft. of hard clay, 10 ft. of silty sand, and finally 
of gravel. And to add to this difficulty, the above 
stratification had a pronounced dip to the River 
Tyne. A section through the strata is shown in Fig. 7. 
It was obvious from the start that the foundations 
would have to be of an abnormal character to carry 
with safety the enormous weight superimposed by the 
projected building, which at first it was intended to 
construct of bricks on a foundation of cylinders 
7 ft. 6 in. in diameter sunk to a depth of 62 ft. below 
the ground level of the Quayside and 20 ft. below the 
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ground level at the Sandgate side, — a sill of 
concrete 4 ft. thick, with rails em ded therein. 
Another alternative considered was the driving of piles 
to the same depth, but the danger of injury to the 


neighbouring property caused that method to be 
abandoned. inally, the Co-operative Wholesale 
Society resolved to adopt their architect’s recommenda- 


tion to have recourse to a raft of Hennebique ferro- 
concrete over the whole area of the ground. This raft, 
as constructed, measures 2 ft. 6 in. in its thickest 
part and only 7 in. in its thinnest part, and the idea of 
sinking piles or cylinders was thus abandoned, it being 
found that the ferro-concrete system would effect a 
great saving both in cost and time. 

The construction of this raft is well shown in 
Figs. 3, 4, and 5. The whole area covered is, it will 
be seen, divided up into rectangles, measuring gene- 
rally 14 ft. 8in. by 14 ft. Gin. Each side of these 
rectangles is a ferro-concrete beam 2 ft. 6 in. deep 
by 2 ft. 5 in. wide at the bottom. ~The steel 
reinforcement along the bottom at the mid-spans 
consists of ten 14-in. round bars. At the end of 
each beam half of the bars are carried up to the 
upper surface, as indicated to the right of Fig. 3, 
this arrangement being a characteristic feature of the 
Hennebique system. 1, steel stirrups also extend 
from around the bottom bars up to the upper surface, 
in the ordinary Hennebique manner, thus tying the 
concrete together in a vertical direction. The con- 
crete floor filling in each rectangle is constructed on 
much the same system ; but the bars used, as shown 
in Fig. 3, are of much lighter section, being in some 
case 4 in. and in others ? in. in diameter. The whole 
network of bars is very well shown in Fig. 5. The 
columns which support the upper floors are also 
of ferro-concrete. They are placed at the corners 
of the foundation ‘‘ squares,” and a section through 
one at ground level is shown in Fig. 4. The reinforce- 
ment here is, it will be seen, of 2-in. bars, which are 
carried right into the foundation. At higher levels, 
where the total load to be carried is naturally less, the 
reinforcement is, of course, much lighter, the weight 
of steel used and the size of the columns being accu- 
rately proportioned to the load to be carried. At the 
foundation level the columns measure 29 in. square, 
and diminish to 8 in. by 8 in. at the sixth floor. Thus, 
if a settlement takes place, the whole building settles 
as a solid block, and therefore cannot suffer any 
deterioration {from racking by unequal settlement. In 
the particular case of this warehouse, there has been 
a settlement of 34 in. at the front, and of 3 in. at the 
rear. That settlement took place between the date of 
construction of the foundations and the date of con- 
struction of the first floor. Since then, no further 
settlement has taken place nor is any anticipated. 

Although ferro-concrete constructions lend them- 
selves to the most elaborate ornamentation, in this 
case the architect, Mr. F. E. L. Harris, of 1, Balloon- 
street, Manchester, very wisely abstained from any 
attempt in that direction. By the adoption of bold 
lines suitable for a building of the class in question, 
he has succeeded in producing a structure which, not- 
withstanding its thin walls, has, as Fig. 6 shows, a 
massive and even an imposing appearance, and which 
compares very favourably with the brick buildings 
which surround it. 

As regards facilities for handling goods in this ware- 
house, everything has been arranged on the most 
modern principles. Entrances for traffic are available 
on three sides of the building—namely, from the 
Quayside, from Sandgate, and from a new street to 
be formed on the east side leading from Quayside 
to Sandgate. Railway sidings are run into the build- 
ing from the quay-side, and trucks will be hauled 
inside by means of electric capstans, and unloaded 
at the platforms. Another loading —— occupies 
the 92 ft. of the Sandgate frontage, from which goods 
will be dispatched by carts. The warehouse is equipped 
with four electric hoists, sack hoists, slides, and other 
similar conveniences. 

The walls of the basement are only 18 in. thick, 
and are calculated to withstand the thrust of the 
surrounding ground, the concrete raft above described 
being 22 ft. below the ground level. The walls on the 
ground-level floor are only 12 in. thick, and they are 
sradually reduced until the thickness at the roof level 

ecomes only 4in. The ferro-concrete pillars in the 
basement are calculated to carry the great weight of 
900 tons each, and their section, as already stated, is 
here 29 in. square. The ferro-concrete beams carry- 
ing the floors are mostly 12 in. deep by 7 in. 
wide, and the floors are 7 in. thick, their span 
being 14 ft. 6 in. The floors are constructed to 
carry a uniformly distributed load of 2? tons per 
square yard, and have been tested up to 4 tons per 
square yard by means of 96 tons of pig iron gradually 
applied on a square measuring 14 ft. 6 in. The 
severity of this test will be recognised when it is 
remembered that the heaviest locomotive in use in this 
country weighs with its tender less than 96 tons, and 
could therefore be supported on a space 14 ft. 6in. square 
of any floor of this building. Another severe test has 
been made by placing 64 tons of pig iron per square 





yard on a rectangle 14 ft. 6 in. by 10 ft. without the 
floor so tested exhibiting any deterioration or permanent 
deflection. The strength of the building as a whole is 
enormous, inasmuch as the sill, floors, walls, and roofs 
are all, so to speak, tied together, and the whole forms 
a sort of huge monolithic structure which cannot suffer 
deformation from any strain it may be called on to 
undergo. The hoists run right on the flat roof, which 
will be used for the storage of empties. Part of the 
basement is set apart as a cold-storage chamber, and 
is fitted with modern refrigerating plant. 

In concluding this notice, it is only fair to pay a 
tribute to the common-sense shown by the Buildin 
Committee of the Newcastle Corporation, who agre 
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to permit the erection of the building, although the 
— of construction was not one contemplated in 
their bye-laws. Of course the structure is in reality 
very much stronger than it would be possible to make 
a building of the ordinary type; but City Fathers 
have not always sufficient enterprise to permit of the 
use of innovations in establish ractice, even when 
these can be shown to be decided improvements on 
traditional methods. 

For the drawings from which our engravings have 
been prepared we are indebted to Mr. G. Mouchel, 
A.M. Inst. C.E., of 38, Victoria-street, S.W., who is 
M. Hennebique’s representative in Great Britain. 








NOTES FROM THE UNITED STATES. 
Pamapetputi, April 1, 1903. 

Durine the past few days large transactions were 
closed in Western Pennsylvania for considerable quan- 
tities of basic and Bessemer iron. These transactions 
are the result of negotiations which have been hanging 
fire for some time. Consumption of both basic and 
semerareincreasing. The fixing of prices for ores and 
lake transportation have removed all elements of doubt 
as to prices, and there is nothing now in the way of 
such other dealings as consumers may desire to enter 
upon. In reference to Bessemer billets, contracts for 
future delivery have pretty well cleared up the market, 
although the prospective requirements of a good many 
large consumers are far from being covered. Inquiries 
are under consideration this week, and at present 
writing it does not appear that the buyers will be 
able to secure the stock they desire. Foreign steel is 
also more difficult to obtain, and a vigorous effort is 
about to be put forth to secure supplies from the other 
side, though not without some advance over recent 
figures quoted. 

The ‘National Steel Company has amended its 
charter, and has taken over the Carnegie Company 
and the American Steel Hoop Company, the two com- 
panies now being known as the Carnegie Steel Com- 
pany. Other mergers are likely to follow; the bond- 
holders have given their consent to the projected line 
of policy. Railroad building has just been begun in the 
north-west, and manufacturers of all manner of railway 
equipment are under instruction to hasten deliveries at 
various points where the material can be secured as 
wanted. Merchant steel has latterly become quite 
active, by reason of heavy purchases in the hardware 
industry throughout the east, and by heavy purchases 
by agricultural implement manufacturers throughout 


the west. 
April 8. 


The iron trade met with two surprises during the 

t week or ten days: first, a reduction in plate-iron 
for forward delivery, and second, a decline of 1 dol. 
per ton in Southern foundry iron. Instead of having 
the effect of stimulating demand, buyers are holding 
off to find out what it means. Very few consumers 
are in need of material, having made themselves safe 
by long contracts in advance. The immediate effect 
of this decline in the South has been to depress foreign 
irons. Very large quantities of German and English 
iron have been bought for future delivery, and this 
sudden decline comes as a matter of a to all 
concerned. At present writing it is impossible to make 
any statement as to the immediateoutcome. The general 
feeling here is that conditions have not yet arisen 
to necessitate any shading of prices in any direction. 
All markets are strong, with the exceptions noted, 
Bessemer and basic iron are being inquired for this 


week, but there is not as much urgency to close nego- 
tiations as a few weeks ago. uilding operations 
have been begun all over the country, and material of 
all kinds is, at present, in very urgent request, 
Within the past few days bar mills have secured 
somewhat unexpected business. Sheet iron is under 
strong inquiry, and the opinion is that heavy 
orders for galvanised and heavy sheets will be 
placed with very little delay. Structural material is 
selling almost daily, and there is still much business 
in sight. The week as a whole has been uneventful, 
and we may pass through another week or two without 
—, — a net — of the American Car 
and Foundry Company for the past quarter foot u 
1,426,108 dols., against 780,642 oxy for the a 
time last year. The net earnings of the same company 
for the past ten months foot up 5,900,971 dols., against 
2,806,116 dols. the same time last year. These figures 
are given to indicate, as they very correctly do, the 
general condition of those industries engaged in the 
production of supplies connected with railroads and 
the absorption of iron and steel products. The returns 
from car-builders and locomotive - builders also show 
remarkable profits. Capital stock is also being 
increased in a good many instances. The Mohawk 
Valley Steel and Wire Company, Portland, Me., has 
increased capital stock from 25,000,000 dols. to 
60,000,000 dols. One purpose of this company is to 
build a 5,000,000 dols. plant in the South, and possess 
large tracts ofiron and coallands. The United States 
Steel Corporation is reorganising its subsidiary com- 
panies with a view of bringing about greater economies 
in production, and by eliminating the cost of dispens- 
able management. All the large coke companies in 
the Connellsville region in Western Pennsylvania have 
been absorbed by the H. C. Frick Company, with a 
capital of 20,000,000 dols. Combinations of other less 
productive coke companies in other sections are bein 
made. In fact, there is a general consolidation o 
coal and coke properties, the purpose being to cen- 
tralise the managements and to increase the produc- 
tivity of the consolidated properties. 

The leading railroads are now engaged in the for- 
mulation of plans looking to the expenditure of enor- 
mous sums of money for improvements, which cannot 
be paid for out of earnings, but through new capital 
creations. This policy will result in the flooding of 
the market with very large quantities of railroad 
securities. Some financiers are a little apprehensive 
as to the outcome. Besides this, there will be muni- 
cipal, State, and Government officials for large amounts. 

The crop outlook is favourable, the farming and 
industrial classes are highly prosperous, production is 
behind consumption, enormous developments are in 
progress everywhere, exports are large and growing, 
and credit is sound. These are the main features of 
the present situation. The weak spot in the market 
is the very large volume of securities which will be 
marketed, or at least offered on the market. It is a 
question in the minds of a good many whether such 
vast securities can be marketed with safety. Divi- 
dends generally are high, earnings heavy, and profits 
on all manner of individual enterprises satisfactory. 








ROYAL METEOROLOGICAL SOCIETY. 

THE monthly meeting of this Society was held on 
Wednesday evening, the 15th inst., at the Institution of 
Civil Engineers, Great George-street, Westminster, 
Captain D. Wilson-Barker, President, in the chair. 

Mr. F. J. Brodie read a paper on ‘‘ The Prevalence of 
Gales on the Cousts of the British Islands during the 
Thirty Years 1871-1900,” being a continuation of a paper 
on the same subject which he communicated to the 
Society last year. The total number of gales dealt with 
during this period was 1455, the yearly average being 
48.5, of which 10.6 were severe. The present paper deals 
with :—(1) The number of gales experienced on the west, 
north, south, and east coasts respectively ; (2) the pre- 
valence of | ere at different times in the year; and (3) 
the mean direction from which gales blow on various 
parts of our coasts. 

A paper on ‘The Duration of Rainfall,” by Mr. J. 
Baxendell, was read by the Secretary. In so the 
author refers to various patterns of self-recording rain- 
gauges, and points out the defects inherent to them, and 
also states that it is hardly possible to determine from 
them therate at which rain falls, Say in very small 
quantities. From a Halliwell’s self-recording rain-gauge 
which had been in operation at Southport during 1902, 
the total duration of rainfall for the year was 640.1 hours. 
The author showed that the hourly duration values give a 
striking curve of diurnal variation, the early morning 
maximum being most pronounced ; the afternoon one is 
also present, but is much less protracted and of far less 
amplitude than the former. Minima occur about mid- 
day, and in the evening. The author concluded by 
giving an account of Halliwell’s float pattern self-recording 
rain-gauge. 








CANADIAN STEAM Navicatron.-—A new line of grain and 
freight steamers in connection with the Merchants line 
will be established for the Lake trade between Montreal 
and Port Arthur and Lake Superior ports. Two of the. 
three vessels which will form part of the new line are 





Canadian built, and the third is being built at Glasgow, 








518 


ENGINEERING. [APRIL 17, 1903. 








STATOR OF 6000 HORSE-POWER ALTERNATOR FOR MANCHESTER TRAMWAYS. 


CONSTRUCTED BY 
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We illustrate above the stator of a three-phase 
alternator, the outside diameter of which is 32 ft. 10in., 
built by the Allgemeine Elektricitiits-Gesellschaft, of 
Berlin. The machine is for Manchester. The track of 
the overhead electric travellers being at a height of 
26 ft. 3in., and the highest liftof thehook being 24 ft. 7in., 
special means had to be taken for its erection at the 
works. The two stands which supported the company’s 
3000 horse-power machine at the Paris Exhibition of 
1900 were utilised for erecting this stator. The 3000 
horse-power stator weighed 80 tons, and was carried 
on the lower part of the stands; these, reversed, 
were amply sufficient for the stator illustrated, 
which weighs only 60 tons, though it is for a ma- 
chine of 6000 horse-power at 75 revolutions. The 
machine exhibited in Paris developed 3000 horse- 
power at 83 revolutions. The frequency in both is 100 
periods aay second. The stands were held down on 
the works flooring, without any special foundation. 
When the two lower parts only of the stator had been 
erected, and before the thrust could be taken up and 
compensated for in the whole ring, by the placing on 
the top of the third section ard ‘the coupling together 
of the circumferential tension oars, the feet were joined 
by provisional tie-bars, and were also supported by 
wooden struts; these were removed as soon as the 
erection of the stator was completed. 

The lifting device for putting the top section of 
the ring in place consisted mainly of two long 
threaded spindles, 4 in. in diameter, the box nuts 
on which were disc-shaped, with toothed periphery. 
They were each rotatel on the hanging spindles by 
worm gearing worked from 5 horse-power three-phase 
motors. The mechanism revolved in ball bearings. 


It had been decided to revolve the nuts and not 
the spindles, in order to prevent all torsional strains 
A saddle, built of I and channel bars of 


in the latter. 
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| SCREW STEAMER FOR TOWING, SALVAGE, 
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heavy section, riveted together, and carrying a | under the superintendence of Messrs. Pollock. Fig. 1 
wooden rounded-off beam on which rested the top| is a perspective view of the vessel, Fig. 2 a longitu- 
portion of the ring, was placed above the nuts|dinal section, Fig. 3 a deck plan, Fig. 4 a plan with 
and mechanism. The two 20-ton overhead electric | deck removed, Fig. 5a plan of the bridge deck, Figs. 6, 
travellers were brought in close proximity and held} 7, and 8 cross-sections, Figs. 9 and 10 part cross-sec- 
fast one to the other, at such a distance that the | tions showing scantling, Figs. 11, 12, and 13 views of the 
saddle could easily pass between the two inside girders | special bunker scuttle, Fig. 14, page 520, a view of the 
of the travellers. The fixed part of the lifting device, | radiating fire jet, Fig. 15 a cross-seetional elevation of 
to which the two hanging spindles were held fast in a| the main engines, and Fig. 16 a longitudinal sectional 
cross beam, consisted of a frame made to rest on the | elevation of the same. The length of the vessel over 
crabs of the two travellers, and formed of I and | all is 96 ft., and between perpendiculars 90 ft. ; the 
channel sections, longitudinal with the crab, two} moulded breadth is 19 ft. 6 in., the extreme breadth 
heavy J[-joists being placed transversely over these, | 20 ft., the depth 11 ft., and the mean draught 
from one crab to the other. The two spindles in|8 ft. 6 in. There is bunker capacity for 40 tons 
question hung from the strong cross-beam above | of coal ; the bunkers being so arranged that they do 
referred to. The arrangement allowed the cranes to| not affect the trim whether they are full or nearly 
be operated for travelling and traversing.. The raising! empty. The bunker doors are arranged to slide on 
of the third section of the ring over the two lower | {-in. rods. This is a much better method than the 
sections was carried out without any hitch, and the | old design of strips of plate so disposed as to form 
operation lasted three hours. A man surveyed the | grooves for the doors to run in, the latter frequently 
working of the device with a spirit-level, and regulated | getting blocked with coal, so that the doors are jammed. 
the operation by disconnecting, as occasion required, | The engines are of the compound condensing type, and 
one or other of the small motors contained in the device. | have been designed with a special view to durability 
When the top section of the ring had been bolted in| under hard work, having extra large bearing surfaces 
place, and the circumferential bars coupled together, | and long connecting-rods. The cylinders are 17 in. 
the two-motor lifting saddle was allowed to screw | and 34 in. in diameter by 24 in. stroke. The boiler is 
down the spindles and was removed. Our illustration | 12 ft. 2 in. in diameter by 10 ft. long, the working pres- 
shows the ring complete. sure being 130 lb. to the square inch. It is well 
arranged in regard to accessibility, there being large 
|steam and water spaces. The mountings are of 
special quality, and are arranged so that should any 
| joints leak, the shell of the boiler will not suffer. The 
maximum power is 450 indicated horse-power. The 
vessel is classed 100 Al at Lloyd’s, and has a 
James Pollock, Sons, and Co., of 3, Lloyd’s-avenue, No. 3 Board of Trade passenger certificate. The 
E.C., for the King’s Lynn Conservancy Board, and | scantlings, however, are in excess of Lloyd’s and 
uilt by Messrs, Allsup and Co., Limited, of Preston, | Board of Trade requirements, and there are four 








AND FIRE PURPOSES. 
ON the opposite page, and on our oe plate, we 
illustrate a single-screw vessel, designed by Messrs. 
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SCREW STEAMER FOR THE KING'S LYNN CONSERVANCY BOARD. 


CONSTRUCTED BY M ESSRS. 


ALLSUP AND CO., LIMITED, PRESTON ; MESSRS JAMES POLLOCK, SONS, AND co, 


ENGINEERS. 
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water-tight bulkheads. A special feature is the 
position of the bulwarks, which are placed inboard all 
round the vessel at the deck line, and have a slight 
‘‘¢umble home,” so as to afford protection from craft 
alongside. The main fender is of solid half-round 
iron, 4 in. by 2 in., so that it will not be easily 
damaged by chafing. The arrangement has the advan- 
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| tage of enabling members of the crew to stand on the 
\ledge of the deck formed outside and hold on to the 
| bulwark rail. They would thus have greater command 
over tow-ropes, and would more easily board craft at 
sea for securing ropes or other purposes. The main 
portion of the fulwark-rail is quite clear of all obstruc- 
tion so as not to foul any vessels being towed, The 
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stop-posts and check-posts are of solid-drawn steel 
tube, in place of oak, which soon gets chafed, worn, 
or broken. This vessel has been specially designed by 
Messrs. Pollock for being ay manceuvred on a light 
draught in shallow and contined waters, the fore-foot 
Leing cut away, whilst aft there is a large screw aper- 
ture. The rudder and connections have also been 
specially designed with a view to quick turning. On 
the trial trip of the vessel, a complete circle was made 
in two minutes twenty seconds. Only hand steering 
gear is fitted, so as to reduce coal consumption, and also 
to save the somewhat heavy cost of upkeep and repairs 
which the designers have found to follow the fitting of 
steam steering gear to tugs. 

There is a large saloon forward, and the officers and 
crew are provided for aft, with separate cabins for the 
captain and engineer. The entrances to the saloon, 
the galley, and the lamp-room are fitted under the 
bridge. There is a steam windlass forward for main 
cables, and special gear for warping and winding in 
tow-ropes. The towing-bows hinge down at the sides, 
to give a clear deck fore and aft when required. 

Stockless anchors are fitted, as these can be raised 
and housed in a short time, a matter often of great 
importance in urgent salvage cases. An anchor davit 
has, however, been fitted to lift the anchors on deck 
should it be necessary. The topmast is arranged so 
that it can be —s lowered when going alongside 
sailing vessels with long yards. The deck scuttles 
over the bunkers are new in their design and arrange- 
ment. In place of the usual cast-iron scuttles, which 
frequently get broken by coal when fitted on steel 
decks, forged steel and iron scuttles are used. These 
are screwed into the deck, so that they only stand up 
4 in when in place. Messrs. Pollock have fitted a 
number of these scuttles on various vessels built under 
their supervision. In Figs. 11, 12, and 13, on the 
previous page, we give three views of this scuttle. It 
will be seen there is an insertion ring, upon which 
the scuttle presses when screwed down. 

There are also arrangements for fitting awnings 
right aft. The auxiliary machinery includes a com- 
bined salvage and fire-pump, having a capacity of 
15,000 gallons an hour. The suction pipe is divided 
into two parts for facility in handling. There is a 
hand-controlled radiator, which can be fixed in a few 
minutes, and the pump will throw a jet of water 
through it toa height of 100 ft. In Fig. 14 we give 
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a view of this water-jet radiator. It will be seen it is 
controlled by worm and pinion gear, the wheels for 
actuating which are in easy reach of one man, one 
wheel giving vertical and the other horizontal motion, 
so that any direction of jet can be secured. The 
dotted lines show various positions of the nozzle. 
There are also two separate connections for fire-hose. 
All these fittings are on the main deck at the aft end 
of the engine-room. There are an evaporator, feed- 
water filter, and a donkey pump in the engine-room. 
The guaranteed speed of the vessel is 10? knots. The 
official trial took place last November, and the tug is 
now at Lynn on her regular work. 

As will be seen from the perspective view and the 
plans, the vessel is a sightly and substantial craft ; 
and it is a sign of the progressive policy of the Con- 
servancy Board of the port of King’s Lynn that 
such a vessel should be put upon the station. It 
will add to the convenience of vessels visiting the 
port, and will also be a protection, not only to the 
shipping, but to the waterside premises of the district. 
Some time ago the conservators of the port of Lynn 
had built for them the harbour service vessel T. Brown, 
and the good work done by this craft led to the Con- 
servator being added. The Lynn authorities display 
a wise liberality in thus providing for the safety and 
convenience of ships visiting the harbour, and it would 
add to the prosperity of many ports if more considera- 
tion of this kind were shown by coast authorities. 
In regard to the design of the vessel, it may safely be 
said that she bears evidence, not only of engineering 
skill, but also of extensive sea experience, the latter a 
feature sometimes conspicuously lacking in craft of 
this nature, 





HORIZONTAL MILLING MACHINE. | 


WE give on page 522 two views of a powerful 
horizontal milling machine, made by the Deutsche | 
Niles- Werkzeugmaschinen-Fabrik, Ober-Schiéneweide, | 
near Berlin, for the Stettiner Maschinenbau Actien- | 
Gesellschaft Vulcan, Bredow, Stettin, from whom we | 


learn that it is doing splendid work, principally on the | 





connecting and coupling rods of locomotives. The 
dimensions of the tool illustrated are as follow :— 
Width between uprights _... 334 in. 
Length which can be milled 11 ft. 6 in. 
Maximum height between top of 
table and centre of spindle es 14 in. 
Maximum number of revolutions of 
cutter arbor ... ss eA =p 35 
Minimum number of revolutions of 
cutter arbor ... . a a 14.5 
a ee ee si 12 
Maximum feed per revolution of : 
arbor ... ee vo ee oe 4in 
Miuimum feed per revolution of 
arbor ... zis mee es ais 9 | 
Horse-power required, about 


Net weight, about 


This design of machine, however, is made to other | 
dimensions with regard to width, length, or height. | 
The machine illustrated was guaranteed to mill 4 in. 
per minute in steel forgings over a width of 20 in. and 
at a depth of jin. This guarantee was fulfilled, the 
test result showing a milling feed of 9? in. per minute 


12 tons. | 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—Weakness again charac. 
terised the pig-iron market this day week, when prices 
were further depressed on renewed liquidation.- Cleve- 
land warrants were done down to 49s. 6d. per ton cash, 


quoted at 49s. 74d. per ton, and Scotch and hematite iron 

were both idle. A moderate business of about 12,000 

tons was transacted. In the afternoon about 10,000 tons 

formed the egg | and prices were gros ! stronger, 
a 


Cleveland being done up to 493. 9d. six s. ‘The 
settlement prices were:—Scotch, 54s. 6d.; Cleveland, 
493. 74d. ; hematite iron, 60s. per ton. A fairly large 


amount of iron changed hands on Thursday, and the tone 
was very firm. Cleveland advan 7d. per ton. On 
account of the Easter holidays business ceased on Thurs- 
day till Tuesday. A good business was reported, and the 
tone was firm in spite of advances from America being 
weak. Cleveland rose 3d. per ton, and hematite iron was 
quotably higher. At the afternoon session the market 
was firm, and the close wasstrong. Cleveland finished 7d. 
per ton BG for the day. Some 15,000 or 16,000 tons 
constitu the turnover for the day. The settlement 
prices were :—54s. 6d., 50s., and 60s. 44d. per ton. Business 
was resumed on Tuesday, and a fair amount of dealing 
was eee in. Prices in the forenoon were depressed 
under the influence of ‘‘ bear” selling, encouraged by the 
weakness displayed by the New York Stock Exchange on 
Monday, but at the afternoon session London operators 
sent down some buying orders, and from the bottom Cleve- 
land recovered 3d. per ton. The close, however, still 
showed a decline; and the settlement prices were 
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in steel having a width of 164 in., while removing | 
is in. of the stock. On a recent visit to the Vulcan | 
works we found the tool, operated by a 50 horse-power | 
motor, taking a cut of .20 in. at a speed of 4.17 in., | 
from a coupling-rod 23.62 in. (600 millimetres) wide. | 
These are certainly most satisfactory results. The | 
cutter in use on this occasion is illustrated separately in | 
Fig. 3, above, as this form is preferred to that adopted 
for the cutter shown in the machine as illustrated. | 
The machine is well adapted for any other hori- | 
zontal milling work. It is very strong and heavily | 
built, and the parts well proportioned for high working | 
speeds. | 
Phe table runs in Y ways, the surfaces of which | 
are inclined one toward another, so that the cutter | 
resses the table firmly in the ways. The table has | 
ongitudinal power feed at ten different rates ; quick | 
adjustment in either direction is provided, with auto- | 
matic stop. The thrust of the leading screw is taken | 
up by ball-bearing. A counterweight guards the | 
table from any vibration. The machine is driven by 
cone and two worm gears, giving very smooth running. | 
The second worm gear is not placed direct on the 
spindle, but pose Be the spindle is driven by a! 
special dog to prevent lost motion. Special provision 
is made for taking up all wear of the cutter arbor, | 
which is driven by two tappets. An outer and middle | 
bearing support the arbor, which has horizontal adjust- | 
ment. The crossrail adjusts vertically by hand. 








GerrMaN Pic Iron.—The production of pig iron in Ger- 
many last year was 8,402,660 tons, as compared with 
7,785,887 tons in 1901. 





Go.p-MINING IN THE TRANSVAAL.—The return as to 
the course of gold-mining in the Transvaal in March is 
satisfactory upon the whole, the production of the month 
coming out at 217,465 oz. The production for February 
wey been 196,514 oz., and for January 199,280 oz., the | 
yield for the first quarter of 1903 amounted to 613,259 oz., | 
or at the rate of 2,453,036 oz. per annum. The annuul | 
production for the ten years ending with. 1903 inclu- | 
sive would accordingly Se: 1894, 2,024,163 0z.; 1895, 
2,277,640 oz.; 1896, 2,280,892 0z.; 1897, 3,034,678 o0z.; 
1898, 4,295,608 oz.; 1899, 4,233,296 oz.; 1900; 428,761 0z.; | 
1901, 238,994 oz.; and 1902, 2,453,036 oz. It will be seen | 
that 1898 was the record year in the annals of Transvaal 


gold-mining, and that the production is now approaching | 


the level attained in 1897, as there is little doubt that the 
monthly returns for the nine remaining months of this 
year will exhibit a gradual farther increase. 
certainly appear to be i 
raised in the Transvaal in 1903 to an aggregate value of 
12,000, 0007, 


‘ 


here would | 
a fair chance that gold will be | 
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54s. 6d., 493. 103d., and 60s. per ton. The course of 
prices this forenoon was somewhat irregular, and the 
tendency towards the close was lower and_ unfavour- 
able. Transactions were restricted to Cleveland warrants, 
and only a moderate business of 7000 or 8000 tons was 
one. The opening price was 50s. 3d. one month, and 
that was the closing price. The cash quotations did not fluc- 
tuate much—not more than 1d. per ton. In the afternoon 
the tone was flat, and prices fell a little; the turnover 
was 4000tons. Thesettlement prices were :—55s., 49s. 104d., 
and 60s. per ton. The ao are the market quota- 
tions for makers’ No. 1 iron :—Clyde and Calder, 64s. 6d. 
r ton; Gartsherrie, 65s. ; Summerlee, 68s. 6d. ; Lang- 
eal 70s. 6d. ; Coltness, 72s. 6d.—the foregoing all shipped 
at Glasgow ; Glengarnock (shipped at Ardrossan), 65s. 6d. ; 
Shotts (shipped at Leith) and Carron (shipped at Grange- 
mouth), 67s. 6d. per ton. The closing of the market for 
the Easter holidays did not militate against very active 
dealings, especially in Middlesbrough warrants, in which 
a large amount of Laskin has been transacted on almost 
every day in the week. The prices of these ranged from 
50s. 64d. to 49s. 6d., and a better feeling sprang up, and 
50s. 24d. cash per ton was by-and-by reached. The cause 
of the fall may be ascribed to the weaker American reports, 
and the recovery to the patent fact that ‘‘ bear ” selling 
was overdone for the present. In Scotch warrants onl 
two transactions were recorded—namely, at 54s. 104d. 
and 54s. 94d., both for or about fourteen days. In West 
‘coast hematite iron there were no transactions in war- 
rants noted. German reports are not improving, and 
where their increased production is to find a market, 
must shortly become a knotty question should the 


| American demand begin to fail them. The same remarks 


can also apply to the Cleveland district, where the pro- 
duction has of late been materially increased. Home 
reports are quiet and steady. The past week’s turnover 
would amount to, probably, between 75,000 and 80,000 
tons—that was in four days. Some of the realising of 
the past week was doubtless due also to the fall in the 
price of copper. 

Sulphate of Ammonia.—The market for this commodity 
is still very firm, and the article is scarce, and any offering 
is readily bought up at 13/. 12s. 6d. per ton, and up to 
13. 15s. Leith and Glasgow. Theshipments for last week 
amounted to 4241 tons, the total shipments for the year 
amounting to 44,342 tons. Last week’s shipments at 


| Leith showed a great falling off, amounting only to 
| 50 tons. 


West of Scotland Coal Trade.—The coal market in the 
West has of late shown more activity. The Baltic having 
opened no doubt accounts for this, and there is now @ 
better tone prevailing, although collieries in certain parts 


| of the country continue to lose time for want of orders. 


Treble nuts are in very little demand, but doubles and 
other sorts of washed stuffs and dross are all in gee 
request. Steam coal remains quiet. Prices, f.o.b. Glas- 


| gow, may be quoted as follow :—Ell coal, 9s. to 10s., ac- 
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cording to quality; splint, 9s. 6d. to 9s. 9d.; steam, 
9s. 6d. to 9s. 9d. ; main, 8s 

Mining Institute of Scotland.—During the past week 
there has been an ordinary meeting of this Institute and a 
dinner in celebration of the semi-jubilee of the Institute. 
The former was the annual meeting which was held at 
Hamilton, with Mr. D. M. Mowatt, of Summerlee Iron 
Works, Coatbridge, in the chair. The Council’s report 
showed that the Institute was in a flourishing condition. 
It was formed in Hamilton in January, 1878, with ten 
colliery managers; Mr. J. T. Forgie was one of the 
ten. Fiveare still members. At the end of the first year 
there were 46 members, 208 at the end of the second year, 
and 295 at the end of the third year. The largest number of 
members at any time was 546 in 1892. Thelate Mr. Ralph 
Moore, Inspector of Mines, played a very important part 
in the conducting of the institute. There have been three 
secretaries, the present occupant of the office, Mr. Barrow- 
man, having held it for 20 years. Since the origin of the 
institute the output of coal in the kingdom has increased 
from 132 to 330 million tons per annum, that of Scot- 
land from 17 to 34 million tons, and that of Lanark- 
shire from 10 to 164 million tons. It is not unlikely 
that the institute will withdraw from the Federation, in 
which it is a member. A discussion on electrical coal- 
cutting machines took place, and a paper by Mr. Harry 
D. D. Barman on ‘‘ The Reidler Pump,” was subsequently 
read. The semi-jubilee dinner was held in the Windsor 
Hoiel, Glasgow. Mr. Henry Aitken, past-president, 
occupied the chair. It was a great success. 


Overhauling the ‘‘ Benbow.”—Messrs. Scott and Co., 
Greenock, haye contracted with the Admiralty to over- 
haul the hull and machinery of H.M.S. Benbow, the 
Clyde guardship, and the work will probably be done 
in the Sous att Dock. In former years the Benbow 
went to the Government docks in the South of England 
for overhaul. 


Edinburgh Association of Scienceand Arts.—A meeting 
of this association was held on Monday night, when the 
Professor of Engineering read a paper on ‘‘ The Mecha- 
nical Section of the Edinburgh sane of Science and 
Arts,” which he regarded as an aid to the education of 
engineers. The paper was fully illustrated with lantern 
slides, and at the close Professor Stanfield was awarded a 
cordial vote of thanks. The chair was occupied by the 
vice-president, Mr. Thomas Rodger Proctor. 


Scottish Society Raga ag: a meeting of this society 
on Monday night, Dr. R. M. Ferguson in the chair, Mr. 
H. M. Cadell, B.Sc., F.R.S.E., read a paper on ‘The 
Watering of Egypt.” The paper, which was an exceed- 
ingly interesting one, traced the collection of water from 
a very early period in the history of Egypt, and eventu- 
ally dwelt on the great Aswan Reservoir dam of the 
present day. 


Big Contracts for Steamers.—Messrs. Scott and Co., 
Greenock, have received an order to build six steamers 
of 2000 tons each for the China Navigation Company, 
from whom the orders generally come in half-dozens.—- 
A big contract has also been closed -by a Dundee ship- 
building firm. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Business was supposed to 
be resumed to-day after the holidays, but very few people 
put in an appearance on ’Change, and hardly any trans- 
actions were recorded. Buyers held off in the hope of 
cheaper rates ruling before long. Sellers did not appear 
disposed to force business. Under these circumstances it 
was really difficult to fix quotations. Neither makers or 
merchants would have refused 50s. for early f.o.b. delivery 
of No. 3 g.m.b. Cleveland pig iron, and that may be given 
as about the market quotation. No. 1 was offered at 
52s. 3d., and No. 4foundry at 49s. 3d. The supply of the 
commoner descriptions of Cleveland iron was abundant, 
and quotations had a decided downward tendency. Gre 
forge was 48s. 3d.; mottled, 47s. 6d.; and white, 46s. od. 
East Coast hematite pig was put at 58s. for early delivery 
for Nos. 1, 2, and 3, whilst No. 1 was offered for sale at 
58s. 6d.; and No. 4 forgeat 54s. Rubio ore was steady at 
16s. 3d. ex-ship Tees. 

Manufactured Iron and Steel.—There is little or nothin, 
new to report with regard to the manufactured iron an 
steel branches. Most of the producers are pretty well 
situated so far as work is concerned, but new orders are 
scarce just now. Quotations are stationary. Common 
iron bars are 6. 10s.; best bars, 6/. 17s. 6d.; iron ship- 
plates, 62. 15s.; iron ship-angles, 6/. 10s.; steel ship- 
plates, 6/.; and steel ship-angles, 5/. 17s. 6d.—all less the 
customary 24 per cent. discount for cash. Heavy sec- 
tions of steel rails remain at 5/. 10s. net at works. 


Cleveland Miners’ Wages.—To-day a deputation of 
Cleveland ironstone miners waited on the Cleveland mine- 
owners, by request, to discuss what the rate of wages should 
be during the ensuing quarter. A reduction was sug- 
gested, and the meeting was adjourned until the 27th inst., 
and in the meantime it was understood that the proposed 
reduction should be considered by the miners. 


Coal and Coke.—Fuel is quiet on the whole. Medium 
blastfurnace coke is 16s. 6d. delivered here, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Armour and Forgings.—The opinion held by the local 


makers of armour and —— is that no fresh contracts 
will be given out until after the Budget, when tenders 


may be invited in connection with the new programme. 
At present the departments are fairly well employed, but 
not on full time. A similar state of things prevails in 
the heavy forging and casting shops, owing to the slack- 
ness of the wn EI trades. Some very fair inquiries 
are in the market from India and the Colonies for railway 
material, and also from leading home railway companies ; 
but so far not many orders have been pla All quota- 
tions are firm, as, owing to the cost of production, manu- 
facturers say they can make no reduction at present. 


The Lighter Industries.—With few exceptions the 
lighter industries of the city are quiet. The demand for 
cutlery, both for home and foreign markets, is in many 
cases worse than it was a yearago. Firms that mrey 
special lines of goods of first quality are doing more wit 
the United States ; but exports of general wares are very 
small. Business with South Africa is slowly improving, 
and very good lines have come in from Canada. There 
has been a serious shrinkage in trade with Australia and 
Russia. Saw manufacturers are very well off for work, 
especially for large circular saws for cutting cold steel. 
Some houses in the file trade are keeping their people 
fully employed. 


Messrs. Newton, Chambers, and Co., Limited.—Mr. T. 
C. Newton “age over the annual meeting of the share- 
holders in the above company, whose works and collieries 
are near Sheffield. The report of the directors, which 
was adopted, recommended a dividend of 6 per cent. 
alike on the preference and ordinary shares, and the 
carrying forward of: 21,012/. 14s. 11d. The Earl of 
Wharncliffe and Mr. W. Sidebottom were reappointed 
directors, and Mr. A. J. Capron and Mr. C. W. Dawson 
were added to the board. 


Coal and Coke.—Business in these trades has been very 
quiet this week. The collieries have been standing and 
will not be in full running until Monday. Steam coal 
maintains its price, and now that the busy shipping 
season is so close at hand, there is no prospect of easier 
rates. The cold weather has given a stimulus to the 
house-coal trade, and a heavier tonnage is being sent out. 
ae is a very fair market for all the coke that is pro- 

uced, 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has been generally quiet, 
but a more active demand is anticipated ; the best steam 
coal has been making 13s. 3d. to 13s. 9d. per ton, while 
secondary qualities have brought 12s. 6d. to 13s. per ton. 
House coal has shown little change ; No. 3 Rhondda large 
has been making 14s. 3d. to 14s. 6d. per ton. Coke has 
remained at about former rates, foundry qualities being 
quoted at 18s. to 18s. 6d. per ton, and furnace ditto at 15s. 
to 17s, 6d. per ton. As regards iron ore, rubio has made 
14s. Gd. to 14s, 9d. per ton; Tafna, 15s. 3d. to 15s. 6d. 
per ton ; and Almeria, 14s. 9d. per ton, freight charges 
included. 

_ Llanelly.—The award of an umpire in a recent arbitra- 
tion between the Llanelly Harbour Commissioners and 
the Mynydd Mawr Railway Company was received on 
Saturday. The award is in favour of the Commissioners; 
and, as a result, all obstacles in the way of opening the 
dock are removed. 


Bristol Docks.—The Bristol Chamber of Commerce, in 
its annual report, refers to the completion and opening 
of the Liverpool Wharf on the Grove ; and the intention 
to proceed with the construction of deep-water berths on 
Canon’s Marsh for three steamers of , e size. Sheds 
will be provided, the lines of the Great Western Railway 
brought to Canon’s Marsh wharves, and a large dépdt 
constructed by that company between the waterside and 
the rear of the cathedral. A relief line down Cumber- 
land-road is complete, but cannot be used until the open- 
ing of the bridge over the Avon above Rownham. Work 
has been delayed on the Somerset side by legal and arbi- 
tration proceedings. 


Death of Mr. J. Bell.—Mr. J. Bell, resident engineer of 
the Barry Railway. died at his residence at Barry on 
Saturday from pneumonia, after an illness of ten days, 
at the age of sixty-three. The late Mr. Bell succeeded 
Mr. J. Robinson as resident engineer at Barry some eight 
years since, and in addition to having charge of the 
structural arrangements of both the dock and railway of 
the Barry Company, he superintended the construction 
of Barry No. 2 dock, the Barry Island Railway, the 
restoration of the Lady Windsor deep lock, the restora- 
tion of the Porthkerry viaduct on the Vale of Glamorgan 
Railway, and the extensions of the Barry system in the 
Rhymney Valleys. 


Meon Valley Railway.—A more direct route between 
London and Portsmouth is to be opened shortly by the 
London and South-Western Railway. The route has 
been provided by the construction of what is known as 
the Meon Valley line. This is 22} miles long, and follows 
from its beginning near Alton, throughout almost its 
entire length, the course of the old London and Gosport 





turnpike road. The new line commences with a junction 
with the London and South-Western Company’s Farn- 
ham, Alton, and Winchester branch, about a mile west 
of Alton Station, and it joins the South-Western Com- 
pany’s Eastleigh and Portsmouth branch line at Knowle, 
about two miles north of Fareham. 


Bristol and the Canadian Pacific.—The Bristol agency 
of the Canadian Pacific Railway will be in the hands of 
Messrs. Elder, Dempster, and Co., who are represented 
at Bristol by Mr, F. W. Forster. A statement was pub- 
lished on Saturday to the effect that there would = a 
fortnightly service between Avonmouth and Canada; 
but it is understood that the service is to be a weekly one. 


Engineering at Monmouth.—At a meeting of the Mon- 





mouth Town Council, on Monday, the Mayor (Mr. Hamil- 
ton T, Baillie) presiding, a report was from Mr. A. 
P. I. Cotterell, President of the Bristol Association of 
Engineers, who had been called in as an expert to examine 
a series of septic tanks which have been constructed in 
connection with a general drainage scheme for the town, 
but which have proved, under test, to be defective. Mr. 
Cotterell recommends the complete reconstruction of the 
tanks on a fresh site, as the cost of patching them up 
would be almost as great, and might not in the end be 
satisfactory. 


Swansea Corporation Water Works.—Tke amount of a 
contract taken some time since by Sir J. Aird and Sons 
for an extension of the Swansea Corporation water works 
was 278,127/. It is now stated that the work which has 
to be executed will cost a great deal more. 


South Wales Coal and Iron.—The shipments of coal 
from the six principal South Wales ports—Cardiff, New- 
pert Swansea, Port Talbot, Neath, and Llanelly—in 

arch were: — Foreign, 1,075,133 tons; coastwise, 
344,723 tons; total, 1,419,856 tons. The shipments of 
iron and steel for the month were 12,981 tons; of coke, 
8350 tons; and of patent fuel, 70,589 tons. The aggre- 
gate shipments of coal from the six ports in the three 
months ending March 31 were :—Cardiff, 4,277,536 tons ; 
Newport, 885,156 tons; Swansea, 467,062 tons; Port 
Talbot, 165,516 tons; Neath, 72,525 tons; and Llanelly, 
57,154 tons ; making an aggregate of 5,924,949 tons. The 
shipments of iron and steel were :—-Cardiff, 18,125 tons ; 
Newpert, 5695 tons; Swansea, 4786 tons; and Port 
Talbot, Neath, and Llanelly, nil; making an aggregate 
of 28,606 tons. The shipments of coke were: Cardiff, 
9210 tons; Newport, 2566 tons; Swansea, 1732 tons; 
Port Talbot, 5536 tons; and Neath and Llanelly, nil; 
making an aggregate of 19,044 tons. The shipments of 
patent fuel were :—Cardiff, 70,576 tons ; Newport, 11,533 
tons; Swansea, 78,735 tons; Port Talbot, 20,126 tons ; 
and Neath and Llanelly, nil; making an aggregate of 
180,970 tons. 








PERSONAL.—We are informed that the business of 
Messrs. Deane, Ransome, and Co., Limited, construc- 
tional engineers, of Plymouth Wharf, Cubitt Town, E., 
has been purchased by Messrs. Power, Power, and Co., 
of 5, Philpot-lane, E.C.—We learn that the Siemens- 
Halske and Schuckert amalgamation has now been com- 
pleted, and the business of the two companies will be 
carried on as a single concern by the Siemens-Schuckert 
Werke, G.m.b.H., with head offices at Askanischer Platz 
3, Berlin.—At the graduation ceremonial on Thursday, 
April 9, the University of Edinburgh conferred upon 
Sir John Jackson, the well-known contractor, the hono- 
rary degree of Doctor of Laws (LL.D.). 





Rosert STEPHENSON AND Co., LimitED.—The report 
of this company for the year ending December 31 states 
that the locomotive works have been transferred from 
Newcastle to Darlington. While this transference was in 
progress both the factories were necessarily disorganised 
and inefficient, and locomotive work was consequently 
carried on ata loss. The foundry at South-street yielded 
a satisfactory margin of profit; but the shipyard, by 
reason of a scarcity of orders and delay in the completion 
of the graving dock, showed a loss. The marine-boiler 
shop showed a satisfactory profit. The locomotive works 
were fairly well supplied with orders, and also the iron 
foundry and marine- boiler ge The improvement 
works on the shipyard are about completed. The 
guarantee given by Sir J. W. Pease, the late Sir R. Dixon, 
and Messrs. Furness, Withy and Co., Limited, for the 
payment of interest and dividend on the debenture and 
preference stocks terminated December 31; the sums 
due under the agreement have been paid. he ex- 
penditure (4781/.) incurred in removing the locomotive 
machinery and plant from Newcastle to Darlington has 
been charged to profit and loss account. Mr. J. Walker 
offers himself for re-election as a director. The vacancies 
caused by the retirement of Sir J. W. Pease and Mr. 
J. A. Pease will not be filled up until after the general 
meeting. The accounts show a loss on trading for 1902 of 


? 





INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ 
ASssocraTION.—On Monday evening, April 6, a meeting 
of the graduates of the Institution took place. Mr. 
Michael Longridge, Member of Council, took the chair, 
and a paper was read by Mr. Harold M. Warner, 
Graduate, on the ‘‘ Deterioration of Steam Boilers.” The 
author divided his subject into the following headings— 
viz. : (A) Causes due to defective muterial and workman- 
ship; (B) causes inherent in the design of boiler and 
setting, &c.;(C) unfavourable conditions of working, such 
as external damp, corrosive and sedimentary feed water, 
and ‘introduction of  sicrers, &c.; and, finally, (D) mis- 
management. Under the aye 6 (A) the author dealt with 
the lamination and blistering of plates, due to defective 
rolling, and also the injurious use of the drift in riveting, 
due to the old method of ae a in the plates before 
bending. Under heading (B) he described the defects 
due to too rigid staying, or the want of stiffness in the 
end plates, resulting mang, grooving and pitting of 
the plates and angle-rings. ention was also made of 
the corrosion set up at the seatings of the boiler on the 
brickwork, due to leakage. Under heading (C) an in- 
teresting description of the effects of scale and the pre- 
vention of its formation by the introduction of a small 


quantity of geass to > feed — i paper ~ 
accompani many diagrams and p — s, an 
eed “ a suffered 


specimens of a taken from boilers which 





corrosion, n interesting discussion terminated the 
meeting. 
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HEAVY HORIZONTAL MILLING MACHINE, 
CONSTRUCTED BY THE DEUTSCHE NILES WERKZEUGMASCHINEN-FABRIK, OBER-SCHONEWEIDE, NEAR BERLIN. 
(For Description, see Page 520.) 
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NOTICES OF MEETINGS. 

Tue InstTiTuTION OF CrIviL ENGINEERS. — Tuesday, April 21, at 
8 p.m. Paper to be read with a view to discussion :—‘‘ The 
Decay of Metals,” by Mr. James Tayler Milton, M. Inst. C.E., and 
Mr. William James Larke. Students’ meeting, Friday, April 24, 
at 8 p.m. Paper to be read :—‘ Bacterial Sewage-Disposal Works 
at Ash, Dover,” by Mr. H. S. Watson, Stud. Inst. C.E. Mr. 
C. H. Cooper, M. Inst. C.E., in the chair. 

THE INSTITUTION OF ELECTRICAL ENGINEERS. — Thursday, April 
28, at 8 p.m., at the Institution of Civil Engineers, Great George- 
street, Westminster, S.W. ‘Distribution Losses in Electric 
Supply Systems,” by Mr. A. D. Constable, A.M.I.E.E., and Mr. E. 
Fawssett, A.I.E.E. ; ‘‘A Study of the Phenomenon of Resonance 
in Electric Circuits by the Aid of Oscillograms,” by Mr. M. B. 
Field, Member. (Adjourned discussion.) And, if time permit, 
‘Divided Multiple Switchboards ; an Efficient Telephone System 
for the World’s Capitals,” by Mr. W. Aitken, M.I.E.E. In accord- 
ance with Art. 45, the announcement of the Council Nominations 
for the Council of 1903-4 w ll be made at this meeting. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—Thursday, April 23, at 7.40 p.m., in the Lecture Hall of the 
Sunderland Literary Society, Fawcett-street, Sunderland. The 
discussion on Mr. J. Denholm Young’s paper on ‘‘ Loss of Power 
in Steamship Vibrations,” will be resumed. The discussion on 
Mr. F. H. Alexander’s paper on ‘*A Displacement Table for use 
with the Tchebycheff Formula,” will be resumed. A paper on 
* Some Points in the Construction of Large Steel Steamers and the 
Riveting of Lapped Butts,” by Mr. Archibald Hogg, will be read 
and discussed. 

Tue INSTITUTION OF MINING AND METALLURGY. — Thursday, 
April 23, at 8 p.m., at the rooms of the Geological Society, 
Burlington House, Piccadilly, Londov, W. The following papers 
will be discussed :—1. ‘‘ Diamond Drilling in West Africa,” by Mr. 
J.N. Justice. 2. ‘* On the Occurrence of Mica in Brazil, and on 
its Preparation for the Market,” by Mr. H. Kilburn Scott. 
3. ‘*The Working of a Wide Gold Quartz Reef in Soft Ground at 
Rezende, Rhodesia,” by Mr. J. A. Woodburn. 4. ‘* Notes on the 
Redjang-Lebong Mine, Sumatra,” by Mr. J. H. Ivey. 

Tue INsTITUTION OF MECHANICAL ENGINEERS.—Friday evening, 
April 24. The chair will be taken at 8 o'clock. The President’s 
Address will be delivered. Paper to be read and discussed :— 
“The Education of a ye in America, Germany, and Switzer- 
land,” by Professor W. E. Dalby, Member, of London. 

Roya InstTiTuTION OF GREAT BritaIn.—The Friday evening dis- 
course next week _— 24, at 9 o’clock) will be delivered by the 
Hon. R. J. Strutt, M.A. The subject is, ‘‘Some Recent Investi- 
— on Electrical Conduction.” Afternoon lectures :—Tues- 

ay, April 21, at 5 o’clock, Professor Allan Macfadyen, M.D., B.Sc., 
on ‘‘ The Blood, and Some of its Problems” (Lecture I.). Thurs- 

lay, April 23, at 5 o’clock, Professor Dewar, M.A., LL.D., D.Sc., 
F.R.S., M.R.L, on ‘‘ Hydrogen—Gaseous, Liquid, and Solid” 
—— 1.). Saturday, April 25, at 3 o’clock, Professor Langton 

uglas, M.A., on ‘* The Early Art of Siena ” (Lecture I.). 

THe Junior InstTITUTION OF ENGINEERS.—Friday, April 24, at 
8 p.m., at the Westminster Palace Hotel. A paper will be read 
on ‘* The Effect of Design on Methods of Construction, from a 
R. W. Newman, M. Inst. 
Mech. E. (Vice-Chairman). 
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ECONOMY AND BOILER 
EFFICIENCIES. 

coal-burning and _ steam-consuming 
days, when we so constantly hear and read of 
engines the economy of which merits all praise, 
and the makers of which vie with each other in 
laudable efforts to reduce the consumption of steam 
down to the very lowest limit, and so warmly 


FUEL 


In_ these 


35 
- discuss the merits of their own particular ty 


of prime movers before learned societies, it has 
often struck us that something more might be 
done towards economy in the working of that 
much-neglected piece of mechanism, the steam 
boiler, which frequently receives but scant recog- 
nition, at any rate, in the rough and tumble of 
everyday practice. We are perfectly aware that 





high-class modern boilers are often found sup- 
plying steam to engines which are veritable coal- 
eaters, consuming their 60, 70, or may be more, 
pounds of steam perindicated horse-power per hour, 
all unconscious of the wrong they do. We also know 
that excellent engines may be seen at work which 
utilise the heat given to them in a way that does them 
credit, while the boilers from which they draw that 
heat are of a very poor and uneconomical type. These 
are, however, examples of ill-yoked fellow-workers. 


20 | On the other hand, there are many cases of engines 


and boilers which are in themselves all that can be 
wished for, but which fail, nevertheless, to utilise 
to the full the heat units of the coal consumed, 
because the management of the boilers is at fault. 
It is the old story, and one to which we have before 
alluded in our columns, but which does not seem to 
appeal to those responsible, as does the, perhaps, 
more taking subject of engine efficiency. We think 
that owners of steam plants are more inclined to 
take trouble and pains'in looking to the economical 
working of their engines than they are to insist 
that the management of their boilers shall be such 
as to enable them to fulfil their duties in the best 
possible way. These remarks refer, of course, to 
boilers which are suitable for the fuel that can be 
supplied to them; where the proper fuel for a 
certain type of boiler, good though that boiler in 
itself may be, cannot be procured, then, though 
the boiler, per se, is good, it ought not to have 
been used, and some other kind better adapted 
to the circumstances should have been found. It 
is generally the case, however, that the kind of fuel 
best suited to the type of boiler can, without much 
trouble, be supplied to it. 

These may appear trite sayings, but, trite though 
they be, they will bear reiteration; for it is true 
that these very things are constantly overlooked, 
and overlooked on such a gigantic scale that one 
is inclined;to wonder how it is possible they should 
pass unheeded. We believe that. some of our large 
municipalities are atnong the worst offenders in this 
direction. 

That we are not alone in our opinion is shown by 
the presidential address of Mr. E. G. Constantine 
before the Manchester Association of Engineers on 
January 17 last, wherein he stated that he had no 
hesitation in saying that in stationary boilers it was 
more than-doubtful whether the average amount of 
heat obtained from the fuel and converted into use- 
ful work in generating. steam exceeded 55 per cent. 
of the calorific value of the fuel, or whether the 
average combined efficiency of the boilers and 
economisers employed in the industries of this 
country was more than 65 per cent. There was no 
valid reason why, with a properly-designed plant, 
80 per cent. efficiency could not be obtained from 
the boilers and economisers combined ; and yet this 
result was, to say the least, uncommon. 

We cannot help thinking that it would well repay 
manufacturers using steam power if they more 
frequently called in the help of experts to advise 
them as to the best means of obtaining good 
results out of their boilers, for we feel sure that 
any outlay in this direction would soon be re- 
turned in the shape of increased economy in fuel. 

Take, for instance, the case to which we have 
alluded, of boilers being fired with coal not suited 
to them. It is, or ought to be, known that bitu- 
minous coals can be burnt in boiler furnaces without 
smoke, if suitable means are adopted to that end 
and proper firing is carried out; but the boiler must 
be so arranged as to meet the requirements of the 
case. It is no use trying to burn bituminous coal 
economically in a boiler adapted for anthracite, any 
more than it is to burn anthracite in one intended 
for bituminous coal ; and yet how oftenis the attempt 
made. Bituminous coals contain up to 35 per cent. 
volatile hydrocarbons, and give off dense smoke ; 
but it has been proved over and over again that, 
with proper firing, either by hand or by mechanical 
stokers, the smoke can be consumed in the furnaces, 
for instance, of Lancashire boilers. In the greater 
number of water-tube boilers as at present in- 
stalled in this country, however, this cannot be 
done. Such water-tube boilers can, for all that, 
be modified in design so as to admit of the perfect 
combustion of this type of fuel; but it must be 
borne in mind that, so modified, they cannot be 
used for the: satisfactory consumption of anthracite 
coal, containing only 10 per cent. of volatile hydro- 
carbons. This, then, points to the fact that 
technical examination of the coal used is continually 
requisite in order to make sure that the boiler is 
being supplied with the fuel best adapted for it, 
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The following are analyses of two typical coals, 
‘from which it will be seen how the hydrocarbons 
vary in the two cases :—- 





! Calorific 

Fixed Value in 

Carbon. British Th. 
Units. 


Volatile 
Pro- 
ducts 


. Coke. 





pc] pe | pe 


| pc 
South Wales Anthra-| 
| 7.6 


cite .. - : 88.10! 11.90 80.50 13,766 
Staffordshire washed 


slack ..| 5.85 67.40 | 32 60 61.55 15,057 


The above analyses show clearly the great difference 
there is in the amount of hydrocarbons contained 
in each sample, anthracite having only about one- 
third the quantity found in the Staffordshire slack. 
The amount of ash in each case is not very far from 
being the same, and is a product which ought, 
naturally, to be as low as possible in any fuel 
selected ; and yet we cannot but think that this is a 
point which must have been absolutely neglected 
when we compare the above with fuel actually used 
in a certain South Coast electricity supply station, 
which contained 37 percent. of ash. Surely a little 
technical advice here would not have been out of 
place. Large quautities of ash are distinctly ob- 
jectionable, because they reduce the quantity of 
combustible in the fuel, and increase the labour of 
handling both the fuel and the ash; and whena 
coal containing a large amount of ash is used, the 
fires require more frequent cleaning, with the con- 
sequent chilling of the furnace. If the ash is of a 
fusible kind, it chokes up the fire and destroys the 
bars; if it is light and fine, it is carried forward 
into the tubes and flues, covers the heating surface, 
and reduces the efticiency of the boiler. Most 
coals also contain sulphur, some, of course, in 
greater proportions than others. It is an objec- 
tionable impurity on account of the damage it may 
do to the boilers, but its injurious effect appears 
to depend more on the form in which it is present 
than upon the actual quantity. In practice, ‘the 
coal ought to be tested in order to arrive at a 
correct judgment, and we believe that it would pay 
in many of the larger generating stations to 
arrange for regular sampling and testing of the fuel. 

The highest quality of coal that can be obtained 
at a reasonable cost is generally the most economical 
to use. A high quality of coal cannot, however, 
always be procured ; in which case the use of in- 
ferior kinds is unavoidable ; but it should be carried 
out on scientific principles if satisfactory results 
are to be obtained. 

Then, again, some coals ¢ontain more water than 
others. Each 1 per cent. of water means about 
22 lb. to the ton of coal, which is not only useless 
for combustion, but requires from 2 lb. to 3 lb. 
of additional coal to evaporate it. Lignites and 
lignitic coals usually contain from 5 to 24 per 
cent. of water, and this can only be discovered by 
scientific examination. ; 

Referring once more to smoky bituminous coals, 
it has been shown conclusively, both in Manchester, 
where some trials were conducted a few years ago, 
and also at St. Louis, U.S.A., where a series of 
careful tests were carried out about a year ago, 
that these fuels can be fired by hand and yet the 
smoke kept quite under control. There is really 
no need to employ expensive mechanical appliances. 
Hand-firing must, however, be done on scientific 
principles. There is far too common an_ idea 
abroad among steam-users that anyone who is 
strong enough to heap coals on a boiler furnace is 
quite good enough to attend to the stoking of 
boilers, and some :employers seem to think they 
can get intelligent men for the work at a remune- 
ration totally inadequate. Hand-firing must be 
skilfully performed. By this we mean the charging 
of alternate doors with proper and uniform quan- 
tities of fuel, particularly if the coking system of 
firing is used. If, however, the furnace is not well 
designed, or is overworked, no amount of skill or 
care will prevent smoke. A deep furnace, high 
bridge wall, ample grate surface, and a good 
draught are essential to the prevention of smoke. 
In cases of badly-designed furnaces, resort must be 
had to special devices if success is to be obtained. 

It must be borne in mind, however, that though 
a good draught is necessary, excessive draught 
must be avoided as much as possible. There is a 
great temptation to employ an excessive draught, 
because thereby it is easier to keep down smoke, 
but it is fatal to high efficiencies, though it is 
often adopted in city works. There are two tests 





which can be applied in order to ascertain what 
is the boiler efficiency. (1) Actual steam running 
tests, and (2) flue gas analysis. The first, being 
the more practical, is much relied on by engineers ; 
but it has two grave drawbacks : (a) being trouble- 
some and expensive to carry out, it is only applied 
at long intervals of time; and (b) while showing 
how the boiler efticiency compares with others, it 
does not show whether the maximum efficiency 
has been obtained. Analysis of the products of 
combustion, on the other hand, can be applied 
often, and, if desired, daily, while it is a compara- 
tively inexpensive and easy test to make; also 
it shows at once whether any room for improve- 
ment exists, and thus assists the engineer-in-charge 
in regularly obtaining the maximum efficiency from 
the boilers under his control. 

Fourteen per cent. CO, should be present in the 
chimney gases in order to obtain maximum efficiency 
from the boilers. The percentage in ordinary work 
is believed to be not much above 8 per cent., and 
the excess of air represented by this difference means 
a 10 per cent. waste of heat and fuel. Were a fuel- 
gas expert given charge of the boilers for a short 
period, or asked to make examination of the flue- 
gases at regular intervals, this loss could certainly 
be largely avoided. 

There is strong ground for belief that the average 
evaporative eificiency of boiler plants in this country 
is much beneath the maximum possible, and that 
an improvement of from 15 per cent. to 30 per cent. 
would be obtained were greater attention given to 
the subject by the engineer-in-charge. Fuel forms 
a very large item of cost of production in power 
generation, and engineers would therefore be well 
advised to adopt a more scientific attitude in regard 
to the use of coal under their boilers. There is no 
mystery, and nothing supernatural about it ; only 
a little common-sense is required, and a conviction 
on the part of steam-users that they will gain more 
than they lose by a regular appeal to the scientific 
expert for assistance and advice with regard to 
their steam plant. 








MACHINERY IN THE TRANSVAAL. 

THE manufacturer in an old country like this is 
apt to think that he is subject to too many regula- 
tions. What with smoke inspectors, factory in- 
spectors, sanitary inspectors, and the like, he feels 
that his discretion is a good deal fettered, and 
that the State, in its care of the health and well- 
being of its subjects, sometimes overlooks the fact 
that commercial prosperity is the most important 
factor in sanitation. It is useless to provide a man 
with fresh air, and deny him the opportunity of 
obtaining food. These restrictions have been 
gradually increasing during a number of years, and 
one is apt to jump to the conclusion that they do 
not exist in newcountries. In a colony, one would 
imagine, matters would be established on a go-as- 
you-please basis, and manufacturers would be 
allowed a much freer hand in the management of 
their business than they are here. With a sparse 
population, risks can be admitted that could not be 
tolerated in a crowded city. 

It would seem, however, that such assumptions 
are by no means necessarily accurate. We have 
before us the Yearly Report of the Government 
Mining Engineer to the Transvaal a Depart- 
ment, for the statistical year ending June 30, 
1902, and there is ample evidence in it that the 
mining companies and manufacturers of the Trans- 
vaal are subject to an amount of control which 
would raise a howl of protest at home. Whether 
the system is a legacy from the late Boer Govern- 
ment, or whether it was inaugurated by the mili- 
tary authorities during their control of the country, 
we do not know, but it is quite certain that 
Government control and inspection in the Trans- 
vaal extends very far into matters of detail. There 
is quite a large staff to deal with the mines ; it 
includes a Government mining engineer, Mr. H. 
Weldon, who at the inception of this department 
was styled Chief Inspector of Mines. In him are 
vested the authority and duties which, under the 
late Government, belonged to the State Mining 
Engineer. There are also two inspectors of mines, 
four deputy inspectors of mines, five assistant in- 
spectors of mines, and nine inspectors of machinery. 

he Government mining engineer is assisted at the 
head oftice by a technical staff, consisting of the chief 
po sted of machinery, the inspector of explosives, 
and the mine surveyor. The inspectorsand deputy 
inspectors of mines have suitable clerical staffs to 


‘ 





assist them in the administrative work of their dis- 
tricts. During the year under review, a large propor- 
tion of the time of the Government mining engineer 
has been taken up in the work of organising his 
branch—that is, in arranging for the opening of dis- 
trict offices, drawing up instructions and circulars for 
the guidance of officers responsible to him, and super- 
vising the drafting of office books and the required 
technical and statistical forms. The current work 
during the year has included the furnishing.of various 
reports on technical subjects and the preparation 
of new drafts of the laws, the administration of 
which falls within the province of the office. It is 
quite evident that the mining interest of the Trans- 
vaal ought to be thoroughly well supervised, espe- 
cially when we remember under what simple and 
straightforward conditions gold-mining is carried on 
in that district. 

The yearly report contains two appendices, as 
follows :—(a) Report on the state and condition of 
boilers in the Transvaal; (b) Electric plants in- 
stalled in the Transvaal; both by Mr. J. A. Vaughan, 
chief inspector of machinery. 

The report on the boilers gives particulars of all 
the boilers which exist in the Transvaal, as far as 
is known to the Department, with the exception of 
those which belong to the railway companies. The 
total number is 1973, and these are classed under 
the descriptions of :—(1) Cylindrical multitubular 
externally-fired ; (2) Lancashire, Cornish, Gallo- 
way, and combined types ; (3) locomotive type, 
other than those in use on railways; (4) vertical ; 
and (5) water-tube. Formerly the locomotive type 
was the one most in favour, and there are at pre- 
sent 612 boilers of this kind, of which the oldest 
dates back to 1881. The type of boiler found in 
greatest numbers is the cylindrical-multitubular- 
externally-fired kind, of which there are 66]. It 
seems strange that this type of boiler, which is 
practically extinct in this country, should be so 
readily accepted in South Africa. There it evi- 
dently gives rise to very considerable trouble. The 
report refers to bulges of the shell-plating over 
the fire-grate, due to overheating occasioned by 
sedimentary deposits. It also speaks of general 
external corrosion, honeycombing, and pitting, and 
the excessive grooving caused by insuflicient allow- 
ance for the expansion of ‘the bottom plate. Out 
of 661 boilers, 53 were noted during the year as 
having developed serious defects, which certainly 
is a very large percentage. Of the 173 Lancashire, 
Cornish, and Galloway boilers, the report has very 
few defects to speak of. The flue tubes have 
suffered sometimes from general corrosion and 
grooving, and in the case of one battery of boilers, 
erected in 1895, half the flue tubes had had to be 
removed. Some cases were reported where the 
scale over the heating surface was over 1 in. thick, 
and, of course, under such circumstances no 
boiler could be expected to survive. Of the 
locomotive type of boilers (of which there 
were 612), 37 were noted as having developed 
serious defects. In several cases the firebox crown 
was found bulged, due to the accumulation of 
deposit ; corrosion was also very markéd on the 
water side of the firebox plating, chiefly at or near 
the seam or joint connecting the firebox tube-plate 
and the front plates with the crown. Of the water- 
tube boilers, 360 were of the straight-tube kind, 
and 31 had curved tubes ; these latter were a recent 
importation. The older boilers showed ten as 
being defective, the trouble mostly being the effect 
of corrosion and wasting action, and to some extent 
the result of deposit. In one case a number of 
tubes burst, and their failure was attributed to oil 
in the feed-water. Of the vertical type of boilers, 
six were found to have developed serious defects, 
and this was mostly the result of pitting in the 
uptake tube. 

To show the great care of the department in 
relation to the introduction of imperfect boilers, 
we may note that, in the case of an installation 
of four new boilers, permission to work them 
was refused on account of the defective riveting 
of the ends of the steam drums, some of the rivet- 
holes being drilled too close to the edge of the 
plates. We have in this country no examples of 
such careful government supervision ; here anyone 
may set a boiler to work on his own responsibility, 
and it is very seldom that any objection can be 
raised on the score of strength to the work of our 
leading boiler-makers. In the case of certain road 
locomotives, the department would only give pro- 
visional permission for the use of the boilers for 
six months—as these engines were very urgently 
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required—because the boiler fittings were not in 
complete accordance with the boiler regulations ; 
and it was stated that the permission would not be 
renewed at the end of the six months unless the 
necessary alterations had been-made. This renders 
it very evident that the demands of the depart- 
ment are exacting, for one knows that the con- 
struction of road locomotives in this country is in 
few hands, and that the various firms have a great 
experience, and what they consider to be sufti- 
cient in the matter of boiler fittings might be 
expected to satisfy all requirements. 

There is one point in connection with boilers in- 
tended for the ‘I'ransvaal that is worthy of special 
note. Asa rule, the riveted seams of the boilers 
arriving in South Africa are not caulked internally, 
and sufticient care is not exercised to bring the plates 
together to a good bedding on the water side, when 
the joint consists of two or more plates. As the water 
is of a very corrosive tendency, it is found that 
wasting takes place between the two plates, and 
around the middle part of the rivet, where it is not 
possible to see it, The local engineers have found by 
experience that it is necessary to remedy this defect 
before the boilers are set to work, and they fill up 
the openings with a composition of red-lead, putty, 
and iron filings ; it would, however, be better if 
such joints were carefully caulked by the makers. 

Now we come to the electric plant installed in 
the Transvaal. The return before us gives the 
total number of generators and motors, both of 
direct and alternating current, dividing the latter 
into single-phase and three-phase. It is evident 
that the census of machinery is carried out in the 
Transvaal with as much care as the census of 
inhabitants in this country. There are 315 direct- 
current generators, of a total output of 10,811 
kilowatts, and 80 alternating-current generators, 
of a total output of 9631 kilowatts ; in addition, 
there are 341 direct - current motors, and 293 
alternate - current motors. There are five large 
electric supply companies—namely, the Rand 
Central Electric Works, the General Electric 
Power Company, the Johannesburg Municipality 
Lighting Wolke, the Pretoria Lighting Works, 
and Moody’s G. M. and Estates Company. The 
Johannesburg and Pretoria Works supply cur- 
rent for lighting only. The Moody Company 
supplies current to motors of 250 horse-power at 
the mines of the Barberton district. Most of 
the gold mines using electricity have their’ own 
generating plant; a number, in addition, are 
supplied with current from the companies men- 
tioned. The current is distributed on overhead 
wires, carried on iron or steel poles, with wooden 
cross-arms. Electric energy seems to be mostly 
used for lighting and pumping, and is only em- 
ployed to a very small extent for gold extraction. 

Of course, these points we have noted are sup- 
plementary to the main body of the report. That 
deals with the supply and conditions of labour, 
the mineral output, accidents and prosecutions, ex- 
plosives and stores, and contains in addition a large 
number of statistical tables. ‘These latter deal, 
among other things, with the amount and value of 
every kind of store used by the mines, metallur- 
gical, and chemical works“ iti the county. The 
point worthy of note by engitieérs is that machinery 
exported to the Transvaal is ‘subject to rigid 
Government scrutiny on arrival, and that, if it 
does not comply with the local regulations, it may 
not be allowed to start work. 








CONTRACTS WITH LOCAL 
AUTHORITIES. 

THe spread of municipal enterprise frequently 
leads to the employment of engineers by local 
authorities. No scheme of any magnitude can be 
undertaken without the advice or assistance of an 
engineer ; while in some cases even the employ- 
ment of a permanent official as engineer to the 
district or borough council is insufficient. In 
these circumstances it is important for every engi- 
neer to have some idea of his legal position when 
he enters into any agreement with, or does any work 
for, a local authority. 

The first question to be considered is the nature 
of the contract, which should be drawn up in 
order that the position of the engineer may be 
made secure, in so far as the recovery of his fees 
and lawful charges is concerned. 

It is an ancient principle of English law that, 
as a general rule, a corporation is not bound by 
contract unless that contract is under the seal of 





the corporation. The reason for this is said to be 
that, if contracts could be made indiscriminately in 
other ways, there might be no limit to the liability 
of the corporation, which would become bound by 
the acts and deeds of irresponsible members. 
Further, it is said that in the case of a municipal 
authority, or local council, the strictest formality 
is necessary in the interests of ratepayers. 

There are certain exceptions to the rule that the 
contract of a corporation must be under seal. In 
the first place, if the acts done are such as the cor- 
poration by its very constitution is appointed to do, 
the seal need not be used. Thus, a trading cor- 
poration may draw bills without affixing their 
seal. Similarly, if the acts are of a trivial nature, 
or of frequent occurrence, or require to be done on 
the spot by one of the corporation’s servants, the 
seal may be dispensed with. For instance, a com- 
pany incorporated under the Companies Act, 1862, 
for the working of collieries, contracted with an 
engineer for the erection of a pumping engine and 
machinery for that purpose, and paid him part of 
the price. In an action by the company against 
the engineer for a breach of contract in refusing to 
deliver the engine and machinery, it was decided 
that the action was maintainable, although the 
contract was not under the seal of the company. 
Again, when the contract falls within the purposes 
for which the corporation was created, and has 
been executed, if the corporation have received the 
goods or accepted the benefit of the contract, it has 
been held that the objection that the contract is not 
under seal is then no longer tenable, as where build- 
ings are erected, or goods supplied, for the inmates 
of a workhouse, on the order, properly given, of 
guardians. Thus, the guardians of a union gave a 
verbal order for iron gates for the union workhouse. 
The gates were supplied and used for the purpose. 
It was decided that the contract for the gates was 
incident to the purposes for which the guardians 
were incorporated, and was therefore within the 
exception to the general rule requiring the con- 
tracts of corporations to be under seal. 

Section 174 (1) of the Public Health Act, 1875, 
provides that every contract made by an urban 
authority whereof the value or amount exceeds 501., 
shall be in writing and sealed with the common 
seal of such authority. On this ground an engineer, 
employed by the surveyor to a local board in pur- 
suance of verbal directions of the board to prepare 
plans for offices, was held by the Court of Appeal 
not to be entitled to recover the cost of making the 

lans. 

In Clarke v. Cuckfield Union (21 L.J., Q.B. 349) 
Mr. Justice Wightman said :—‘* Wherever the pur- 
poses for which a corporation is created render it 
necessary that work should be done, or goods sup- 
plied, to carry such purposes ‘into effect, as in the 
case of the guardians of a poor law union, and 
orders are given at a board regularly constituted, 
and having general authority to make contracts for 
work or goods necessary for the purpose for which 
the corporation was created, and the work is done, 
or goods supplied and accepted by the corporation, 
and the whole consideration for payment executed, 
the corporation cannot keep the goods, or the 
benefit, and refuse to pay on the ground that, 
though the members of the corporation who 
ordered the goods or work were competent to make 
a contract and bind the rest, the formality of a 
deed or of affixing a seal was wanting, and then say 
no action lies, we are not competent to make a 
parol contract, and we avail ourselves of our own 
disability.” 

All appointments of municipal officers should be 
made under seal. In view of the foregoing remarks 
with regard to ‘‘ executed consideration ” and other 
matters which may prevent the corporation stand- 
ing on its strict rights, the importance of this rule 
may not seem apparent at first sight, but a recent 
case in the Court of Appeal seems to show that a 
local authority are not above raising a technical 
defence when the opportunity arises. 

It appears that in July, 1899, the plaintiff was 
retained by an agreement under seal to act as engi- 
neer for the Billericay Rural District Council in 
connection with certain sewerage works. During 
the progress of the work it was found that certain 
other works were required, and the plaintiff was 
virtually instructed by a committee of the Council 
to act as engineer in respect of the extension work, 
and to render services similar to those rendered by 
him under the former agreement. It was also 
agreed, but not in any document bearing the seal of 


carried out upon terms similar to those upon which 
the other work had been executed. The plaintiff 
had full instructions for and actually executed work 
under the second contract, but when the time came 
for payment for his services, the Council refused to 
discharge their liability on the ground that the con- 
tract was not under seal. When the case came be- 
fore Mr. Justice Darling in the High Court, he 
held that this defence was good, and that, although 
the defendants had had the benefit of the plain- 
tiffs advice and work, they were under no liability, 
as he had not been employed under any agreement 
bearing the seal of the Council. The Court of Appeal, 
however, have reversed this decision and have de- 
cided that as the work and services were accepted 
by the Council, the law implied a contract to pay 
for them, and that the absence of the seal was no 
answer to the claim. 

There is one other comment upon the legal re- 
lationship of the local authority to their engineer 
which we think may not be out of place. It is that 
no engineer employed by the local authority is per- 
mitted to be in anywise concerned, or interested, in 
any bargain or contract made with that authority. 
Further, if he is so concerned or interested, or if, 
under colour of his office or employment, he 
accepts any fee or reward whatsoever, other than 
his proper salary and allowances, he becomes not 
only liable to penalties, but incapable of holding or 
continuing in any office or employment under 
the Act. 

This enactment prevents an engineer receiving 
gratuities from contractors or extra remuneration 
for services rendered to the local authority which 
employs him. Thus, in a comparatively recent 
case it appeared that by the terms of contracts 
entered into with a local authority for the purpose 
of the Public Health Act, the surveyor to the local 
authority was to receive from the contractors, in 
respect of bills of quantities to be prepared by them, 
percentages on the amounts which he should 
certify to be due to such contractors respectively 
from the local authority. 

It was decided that in respect of each contract 
the surveyor was liable to a penalty as having been 
concerned or interested therein within the meaning 
of the section. In another case the local authority 
employed their surveyor, apart from his ordinary 
duties, to superintend the construction of certain 
drainage works as their engineer, and agreed to 
remunerate him by a percentage on the outlay. 

It was decided that he was liable to the penalty 
imposed by the above section. 








THE AMERICAN TRUSTS. 
A very severe blow to trust formation in 
the United States has just been administered by 
the decision of the Circuit Court of Appeals in the 
suit brought by the “Attorney-General against the 
Northern Securities Company. It was a test case— 
one of fourteen, instituted against various trusts 
and combinations—and in some respects, especially 
in its cynical disregard of all the: common decencies 
in the interests of financial swashbucklers, the 
Northern Securities was one of the very worst. We 
are not called upon to deal in detail with the con- 
stitution and objects of the company. In brief, 
however, it may be .said that the Northern 
Securities Company was formed by Mr. Pier- 
ont Morgan with the object of combining the 
rewthors Pacific and Great Northern (U-S.A.) 
railways. Asa matter of course, a great fuss was 
made about the economies of working which were 
to follow the ‘‘ merger,” about the concessions 
which were to be made to traders in consequence, 
and much more to the same effect. The court, 
however, holds that the Securities Company ac- 
quired the control of the two railways ‘‘ in virtue 
of a combination in restraint of trade and com- 
merce among several States, such as the Anti- 
Trust Act denounces as illegal,” and enjoins it 
from taking advantage of its position either in 
voting or in ‘‘ attempting to exercise any control, 
direction, supervision, or influence over the acts 
of the companies by virtue of the possession of 
such stock.” It seems that one of the two (out of 
four) of the judges expected to uphold the arrange- 
ment was the most outspoken in his opinion as to 
the illegality of the arrangement; and though 
there is to be an appeal to a higher court, there is 
little doubt that the decision will be upheld. 
Meantime there is much rejoicing on the part of 
the ‘‘common people,” who have witnessed the 
growth of the trust movement with a misyiving 
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which has been all the more keen because they have 
felt its effects in high prices and attenuated profits 
for themselves. But there is consternation in the 
ranks of the trusts ; meetings of the financial wire- 
pullers have been held at the Morgan offices, and 
hints are uttered of revenge on President Roose- 
velt at the next Presidential election. There 
is, of course, blustering, and Mr. Hill has gone 
to the length of declaring that no court can 
take over the property from him and his coad- 
jutors ; and other prominent individuals have de- 
clared that the lawyers of the company will ‘‘ work 
along new lines ”—meaning that they will find 
means of obtaining their way in spite of the decision 
of the court. All the same, there is no doubt 
about the genuineness of the alarm in their ranks, 
and the display of ‘‘ bluff” is about as sorrowful 
as are the efforts to prove that the object of the 
Securities Company is in reality philanthropical. 
We are told’ now that the idea of forming the con- 
cern was purely sentimental, because the same end 
can be gained by other means ; that asa check upon 
promotion, the decision is a blessing in disguise, and 
that the bond fide purpose of the enterprise is the 
reverse of a restraint of trade. 

All this, regarded from one point of view, is 
amusing, but it shows that the trust organisers 
realise that their position is insecure, and they 
are clearly not going to relinquish all their 
cherished plans, with their promise of fancy profits 
to themselves, without a struggle. In plain fact it 
is now a question of the people versus the trusts, 
with Mr. Roosevelt leading the former, and Mr. 
Morgan the latter. The American electorate are 
strong enough to break any movement designed to 
bleed them for the enrichment of a small group of 
unscrupulous adventurers, who have already had a 
great deal too muchout of them ; and if they make 
a concerted effort, they will undoubtedly succeed. 
The people are uneasy, as before stated, under 
the exactions of trusts, railway and industrial, and 
they are tardily realising where the seat of the 
mischief is, and where lies the remedy. They find 
their country prosperous, but. they see prices of 
materials so high ‘that very little good accrues to 
them from it all. Values are kept prohibitive be- 
cause nearly everything domestic is in the hands of 
combinations, and because the tariff, by keeping out 
foreign goods, plays into the hands of these same 
combinations. The financial -position is bad. The 
reckless promotion of trusts during the earlier 
portion of the period of prosperity has led to the 
creation of an enormous mass of ‘‘ undigested 
securities,” which are a constant menace, while the 
trade movement keeps money in the interior to the 
detriment of the market in New York. If the 
country manages to avert a big financial smash, 
there will still be a loud demand after the next 
elections, if not before, for a revision of the tariff, 
and the trusts cannot outlive that; high import 
duties alone made their existence possible, and 
most of them have not done too well even by their 
aid. Moderate duties will mean the break up of a 
majority of them and a return to less artificial con- 
ditions of trade and manufacture. 








THE INSTITUTION OF ELECTRICAL 
ENGINEERW’ VISIT TO ITALY. 
(Continued from page 491.) 

THE invitation cards issued to members for 
the various*excursions ‘vere signed by the Asso- 
ciazione Elettrotecnica Italiana, which was founded 
—or, at all events, initiated—at the Electrical Con- 
ference of Geneva in 1896. The gentlemen upon 
whom fell the chief burden of organising the 
present visit are prominent members of the Italian 
Association: Mr. Bertini is chairman of the local 
Milan section ; Mr. Colombo, a Senator ; and Mr. 
Semenza, a consulting engineer. Mr. Zunini’s 

name was misspelt in our last issue. 


Botoena-San Feuics Rarway. 


The Bologna-San Felice accumulator railway, 
to which we alluded last week, has a length of 27 
miles, with 15 stations; the cars are fitted with 
Ganz motors and the accumulators of Colonel 
Pescetto, who was with the party as a member of 
the Institution of Electrical Engineers. There is 
not much traffic on the railway ; the trains consist 
of one motor car and two trailers. The accumula- 
tors are charged through Ganz motors and dynamos 
from the triphase primary network at 3000 volts ; 
they have given satisfaction, and have already 





done nearly 7000 car-miles. It will be remembered 
that Colonel Pescetto, in order to secure high 
porosity of the mass, prepares it with his ulmine 
ulmate, obtained by the action of sulphuric acid on 
sugar. 

In describing the Valtellina Railway we should 
have stated that the chief credit for the novel ex- 
periment is due to Mr. K. von Kandé, one of the 
directors of Messrs. Ganz and Co. 

The programme carried out by the members of 
the Institution of Electrical Engineers on Sunday, 
April 5, was of a very different nature from that of 
the preceding day. In the forenoon the party pro- 
ceeded by carriage along the lovely hillside drive 
to Camnago, the birthplace and burial-ground of the 
great Italian scientist and inventor, Count Alexan- 
der Volta, taking with them a wreath subscribed 
for by the members of the Institution, and a shield 
of bronze presented by the students. The members 
all gathered inside the historic tomb. 


Tue Toms or VoLtTa. 


Mr. R. Kaye Gray, President of the Institution, 
remarked that at a time when over 120 members of 
the Institution of Electrical Engineers of Great 
Britain were present in Como, it was a befitting 
season to lay a wreath on the tomb of Volta, asa 
mark of veneration for one whose fame had lasted 
for over one hundred years, and whose philosophic 
thought and indefatigable industry had rendered 
great service to mankind. 

Professor Silvanus P. Thompson read an im- 
pressive address in Italian, to the effect that they 
were all assembled there to offer their respects to 
the immortal memory of one whose name was kept 
in perpetual reverence by all the civilised world. 
It was unnecessary for him to repeat there the 
intellectual obligations due to science, and still 
more needless to recall those due to the practical 
science of Alexander Volta. Truly he was more 
than an inventor: he was_a scientist of the first 
order, an investigator of great genius, who had 
touched many things, but had touched nothing 
without adorning it. No discovery contributed 
so much to the perfection of art as that of 
the Voltaic pile, which we owed to Volta. With- 
out this initial discovery we should not have 
the discovery of Faraday, twenty-four years after, 
that of electric rotation, the beginning of the 
— of the electric motor, a discovery fol- 
owed many years after by one of much greater 
importance—that of induction—the principle, in 
fact, of the dynamo, and of all transformers. Great 
men such as Volta belonged to the whole world ; 
and they, the pilgrims of science, gathered around 
his tomb in order to place upon it their tribute of 
reverend acknowledgment and recognition. 

Mr. J. Gavey was the next tospeak. He thought 
it impossible in a short address to do justice to one 
who might be said to have laid the foundation 
stone of modern electrical engineering. The 
Institution of Electrical Engineers of Great 
Britain paid their homage at the tomb of the great 
Italian, Volta, a man whose name was honoured 
throughout the civilised world. 

Mr. J. B. Hewett, in presenting the shield on 
behalf of the student members of the Institution, 
spoke of their respect and reverence for the im- 
mortal name of the great Italian scientist and 
inventor, Alexander Volta. 

Count Alexander Volta, who was present at the 
shrine of his grandfather, thanked the English 
engineers for not forgetting the Comasco electrician, 
and for having brought a splendid work of art 
there to his resting-place. This was only a con- 
tinuation of the noble relations which existed 
between his worthy ndfather and the learned 
English. The great Volta searched for and found 
many friends in England. Crawford and Black 
were his favourite authors ; he spent many months 
in England in the year 1782, and whilst there 
became acquainted with its numerous industries. 
He had occasion to see the first railroad at Coal- 
brookdale, of which he wrote enthusiastically to 
Italy. He was friendly with such men as Priestly, 
Watt, Percival, Henry, Cavendish, Banks, Davy, 
and many others, and ultimately showed his 
respect for English science by giving his first 
academical lecture at the Royal Society in London 
in the same year, reading his famous memorandum 
of the electrometer condenser invented by him : 
that simple yet marvellous instrument that was the 
first stepping-stone to the great discovery. The 
Royal Society appreciated the merit of Volta, and 
seven years before the invention of his cell he 


‘ 





was nominated a member. | Volta first of all wrote 
to the Royal Society, in his classical letter dated 
March 20, 1800, of the invention of his cell, the 
letter being addressed to the President, Mr. Banks. 

The entire ceremony at the tomb was of a most 
impressive nature. Como is given up to the wor- 
ship of Volta, in much the same way as Stratford- 
on-Avon is to that of Shakespeare. Every evening 
during the stay of the members of the Institution at 
Como, the large square was illuminated, and a 
searchlight played on the statue of their ‘‘ Grand 
Old Man of Science.” 


Tue Mitan-Ceresio Tutrp-Rait Raitway. 


On Monday the Institution left Como for Milan, 
changing at the Central Station direct into the 
electric train for Porto Ceresio, on the Lake of 
Lugano. Throughout the day, both on the special 
train and at lunch, -the visitors were the guests 
of the Societa Italiana per le Strade Ferrati 
del Mediterraneo; they had on Saturday been 
entertained by the Societa Meridionale. For 
a general description of the Milan -Gallarate- 
Varese-Porto Ceresio line we refer our readers 
to TRACTION AND TRANSMISSION, vol. v., page 124. 
Between Milan and Varese, which is charmingly 
situated, the electric service was opened in Novem- 
ber, 1901; the extension to Ceresio has been used 
by the public since June, 1902; and extensions 
from Gallarate to the Lago Maggiore are under con- 
templation. From these facts one might erro- 
neously conclude that the new electric railways 
depend largely upon holiday traftic ; but this is not 
so. The district is highly industrial, and the ex- 
cellent reliable service of the electric trains is very 
valuable. From the cars, indeed, the visitors saw 
on all their excursions little more than endless flat 
fields, cut into small plots, planted with mulberry 
trees, as yet bare of leaves. Those trees support 
an important silk industry, while other textile in- 
dustries, engineering works, &c., in addition to 
farming, help to sustain a population which ranks 
among the densest on the globe. Thanks to assiduous 
cultivation, the soil in the neighbourhvod of Milan 
is exceedingly fertile. Everywhere, along the rail- 
ways and the rivers and in the fields, the visitors 
noticed irrigation and drainage canals which were 
only beginning to fill with water ; there had been 
very little rain for a long time. The early spring 
is generally utilised for the necessary repairs. 


THe Power StaTION AT TORNAVENTO. 


The site of this power station, which lies on the 
banks of the Ticino, below a bluff, 7 miles from 
Gallarate, has been chosen with the object of utilis- 
ing water power for the railway service. The 
necessity for a steam reserve was, however, recog- 
nised from the first; and, so far, steam is ex- 
clusively relied upon. The plant was erected by 
Mr. Tremontani. The visitor enters the boiler- 
house, in which are eight steam generators, each 
with two headers and 114 water tubes, two econo- 
misers, two pumps, and a motor for the ventilators. 
The place is not easy of access, and fuel is very ex- 
pensive. A rather poor small coal is used, brought 
by rail and water from Genoa ; the consumption is 
stated to vary between 2.6 lb. and 4 lb. per kilo- 
watt-hour. As a rule, only four of the boilers are 
under steam, which is generated at a pressure of 
12 atmospheres, and distributed by a ring-pipe 
system. 

The fine engine hall, which is on a higher level, 
contains three horizontal compound tandem drop- 
valve engines, each yrigber 9... 1200 brake horse- 
power, and capable of working up to 2000 horse- 
power for the generators, and two vertical engines 
for the exciters and the air pumps of the injection 
condensers. The whole steam plant was supplied by 
Messrs. Franco Tosi, of Legnano, whose director, 
Mr. Boner, was with the party. The engines run 
18 hours a day at 94 revolutions, and have never 
given trouble; the speed does not fluctuate by 
more than 2 per cent. There is a flywheel of 36 
tons between the engine and the internal re- 
volvi:i¢; field spider of the direct-coupled triphase 
generators, which yield currents of 13,200 volts 
and 23 amperes at 26 periods; there are 32 
poles of square section attached to the field ring, 
which is of cast steel, and comparatively thin, as 
it has not to serve asa flywheel. The spider is 
made in two parts ; the quiet working of the gene- 
rator sets is very striking ; ‘they have never yet 
required repairs. The two slip-rings on the gene- 
rator are made of steel, and against each of them 
rubs one pair of catbon brushes, plieed on one 
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side of the shaft. The exciting machines—six- 
pole dynamos for 125 volts and 600 amperes at 
270 revolutions—are also directly coupled with 
the vertical compound engines, which are fitted 
with flywheesl, while the pumps, placed below, are 
driven by belting. One of the two exciters suffices 
for two generators. The whole electric plant has 
been supplied by the Thomson-Houston Mediter- 
ranean Company, a branch of the General Electric 
Company, which was on this occasion represented 
by their consulting engineer, Mr. Garfield. 

The switchboard in the gallery consists of nine 
panels—three for the generators, one for the ex- 
citers, one for the totalising meters, and four for 
the four lines—each of three wires—leaving the sta- 
tion. The switchboard resembles those of the other 
stations, but space is less ample than at Morbegno. 
The instruments are all of the Thomson-Houston 
type ; lead fuses are only employed on the exciting 
circuits ; the automatic circuit bréakers work in 
oil-boxes. Their construction has already been 
explained in TRACTION AND TRANSMISSION, and we 
will only add that the relays each consist of a vertical 
bolt, which is drawn into a bayonet joint above, 
and that the various parts of the whole device are 
on different floors. As long as everything is in 
order, lamps burn on the switchboard. 

The lightning arresters form a characteristic 
feature of the wiring. In a special room, which is 
kept locked, and which reaches from the ground 
floor to the top of the building, are stretched on 
the vertical wall the twelve primary wires, joined 
each to a lightning arrester of the Wirt type. 
These consist of six small porcelain trays placed 
along the wall, above one another, and open on 
the front side. In each, the discharge has to 
travel through one carbon, two pairs of brass 
cylinders, and another carbon, these six parts 
being arranged in two parallel rows. Cement 
slabs separate the set of boxes on-one wire from 
those of the next wires. The special carbons 
have a resistance of 400 ohms, and turn red with 
a current of one ampere. These carbons are ex- 
pensive ; but the lightning arresters always con- 
stitute a not inconsiderable item in Continental 
central power stations ; and the superintendent 
of the Tornavento station, Mr. Bonardelli, who 
has twelve men under him, is very pleased with 
the arrangement. The room is by the side of the 
switchboard, and can be watched through a window. 

Adjoining the switchboard, and also above the 
engine hall level, is a spacious telegraph and tele- 
phone office for the benefit of the officials and 
the general public. As the telephone wires are 
frequently strung on the same posts as the high- 
tension wires, Mr. Perego, sub-station engineer of 
the company at Gallarate, takes the telephone line 
wire to a small flat transformer coil, which is inter- 
posed between two secondary coils, lest the high- 
tension currents should injure the operator in case 
of a short-circuit. between the telephone and the 
high-tension lines. At Paderno, where telephone 
and high-tension wires also run on the same 
posts, the portions of the telephone which are 
held to the cars are attached to long tubes of soft 
rubber ; this device is due to Siemens and Halske. 


Tue Line, Sus-StTaTIoNs, AND TRAINS. 

As stated, four lines of three wires start from 
Tornavento. For a distance of a little more than 
a mile the twelve wires are supported by the 
same posts. The lines then branch, one set 
going to Gallarate, Gazzada, and Bisuschio, the 
other to Parabiago and Musocco. The total length 
of the primary line is 82 kilometres—a little more 
than the length of the railway, which is 75 kilo- 
metres. The diameter of the wires (9 millimetres 
at Tornavento) is finally reduced to 4.5 milli- 
metres at the ends of the primary line. The 
wooden poles bear two cross-arms, and the one set 
of three wires is on the right, the other on the left 
of the pole. One of these lines acts as reserve for 
the other. The wooden posts are about 40 yards 
apart ; there are also many iron posts to strengthen 
the structure, placed sometimes only 10 metres 
apart. 

The five sub-stations are at the places named 
above. In these the high tension of the triphase 
currents of about 12,000 volts, allowing for a drop 
of potential in the line of 15 per cent., is reduced 
down to a pressure of 420 volts in static trans- 
formers, air cooled or immersed in oil; rotary 
converters then yield continuous currents of 
650 volts, with which the third rail is fed. The 
sub-stations are all very similar. In the new 


building at Bisuschio, to which the party was taken, 
there is ample space, but the Musocco station is 
verycrowded. Three of the sub-stations—at Musocco 
(near Milan), Parabiago, and Gallarate—are equipped 
with two converters, each of 500 kilowatts; the 
other two stations contain only one converter of 
half the size. Batteries, each of 323 cells in glass 
boxes, are installed at Musocco, Gallarate, and 
Bisuschio ; those at Musocco contain, so far, only 
seven positive plates, and there is room for putting 
more plates in the cells in order to raise the capa- 
city to that of the other batteries—505 ampere- 
hours for one hour’s discharge. The batteries of the 
Italian Tudor Company are joined in parallel with 
the converters, the output of which is kept constant 
by a Thury booster, that regulates the charge and 
discharge of the battery. The portion of the building 
where the high-tension line enters is cut off by a 
wall. From the oil interrupters the lines go to the 
seven single-phase transformers (one for reserve) 
and to the converters, which are provided with ad- 
justable shunts, and with a relay that cuts the 
direct current side off from the contact rail, if the 
converter should absorb current from the third 
rail, The converter shaft is provided with a 
ball-bearing, which imparts to it a slight hori- 
zontal reciprocating motion in the bearing, much 
facilitating lubrication. There are three slip-rings, 
with copper gauze brushgs. The busbars and 
knife switches are arranged on the ring system, 
leaving one side available in case of mishap to the 
other. The instruments, including astatic am- 
meters, as well as the converters, were all supplied 
by the Thomson-Houston Company. 

The third rail, made up in sections of Vignoles 
rails, 12 metres (40 ft.) in length, and weighing 
91 lb. to the yard, rests chiefly on granite insulators, 
spaced 13 ft. apart. The insulation is good, and the 
current loss amounts to 0.13 ampere per kilometre 
of third rail in damp weather. Experiments are 
also being made with glass insulators, thick slabs 
fixed edgeways in wood; in this case a piece of 
rubber and a bent sheet of zinc are interposed be- 
tween the glass and the rail. Very satisfactory re- 
sults have been obtained with L-shaped lumps of 
rubber, fixed on wood ; the thickness of the rubber 
is 2.7 in.; these insulators are supplied by Mr. 
Bianchieri. The third rail runs sometimes on one 
and sometimes on the other side of the track, and 
the motor cars are therefore provided with four 
shoes—at both ends on either side. Including the 
bond of 8-millimetre copper wire, the electric re- 
sistance of the third steel rail is 0.03 ohm per kilo- 
metre. The third rail is divided into sections, and 
interrupted at crossings and stations, near which it 
is also covered with wooden boards or with iron 
plates, the latter being fitted into the stone slabs of 
the platforms ; the third rail sections are joined 
by cables. The ends of the latter at stations slope 
down a little, and a train may have to start 
with only one shoe hardly in actual contact with 
the rail. The contact shoes are always pressed 
down upon the rail by two springs, and must not be 
touched, therefore, when the train is at rest. There 
is a little vertical play in the suspension of the 
iron shoe-plate itself, however, and if it should 
occur thata train overruns, or stops short, and may 
thus have to start from an incline of the third 
rail, the conductor moves the train on slightly by 
pressing a wooden bar, lined below with copper, 
on the shoe and rail; the motor then starts with 
lively sparking. The track rails are also bonded ; 
up to Gallarate the track is double, and afterwards 
single. 

The rolling stock at present consists of twenty 
motor cars and one locomotive. The former were 
built by the Officine Meccaniche, of Milan, which 
will also supply the new cars now to be introduced. 
There are entrances at both ends and at either 
side. There is no communication between the 
different cars. The seats are cross benches, 
separated by a central passage. The motor cars 
accommodate 76 passengers, first or third-class, 
and weigh 40 tons; the trailers weigh 25 tons. 
The motor cars rest on two bogies, the distance 
between the pivots being 41 ft., and are equipped 
with four General Electric motors of 165 horse- 
power, two-series parallel controllers, hand-brake 
and compressed-air brake, the last-named fed from 
a compressor placed in the underframe. Mr. 
Kossuth, the younger son of the Hungarian patriot, 
who ended his days in Turin, is a director of 
the railway company. 

Some of the new locomotives will be equipped 


tives are in power equal to the motor cars, and 
do not differ in appearance from the habitual type. 
There are at present 31 trains running each 
way daily between the hours of 5 a.m. and 10 or 
1l p.m. Express trains travel at a speed of 80 kilo- 
metres (50 miles) per hour, the maximum being 
90 kilometres (56 miles). The ordinary weight of 
these trains is 75 tons ; a speed’ of 75 kilometres is 
maintained with trains of 90 tons, and of 60 kilo- 
metres with trains of 105 tons. ‘The express train, 
by which the party travelled, consisted of one motor 
and two trailing .cars, and probably weighed more 
than 120 tons. The traffic lee more than trebled 
since the adoption of the electric service, and the 
increased service facilities no doubt form one of the 
chief advantages realised. There is no water-power 
so far on this line, and even if there were, the 
expenses could not be met if a quickened and more 
convenient electric service had not led to an in- 
creased traffic. Some information on the cost of 
the Milan-Ceresio Railway was given in TRacTION 
AND TRANSMISSION. Readers interested in the 
question should also consult the interesting paper 
on ‘‘ Electric Traction in Italy,” which Pro- 
fessor Carus Wilson. read before the Institution of 
Electrical Engineers. (See Jowrnal, 1902, page 1091, 
and ENGINEERING, May 30, 1902, page 712.) 


THe PapERNO-MinaN PowrEr TRANSMISSION. 


The transmission of triphase currents of 14,000 
volts by overhead wires across the country, from 
Paderno, onthe Adda.river, about 22 miles north- 
east of Milan, to the capital of Lombardy, must be 
considered in connection with the distribution of 
power and light in Milan, where important improve- 
ments are now being effected. Paderno was visited 
on the Tuesday, and the Milan stations on the 
following Thursday. The Radegonda central sta- 
tion of the Societa Edison Italiana, established in 
1883, was the first of its kind in Europe. The 
name was chosen because Edison machines were 
used ; one old Jumbo dynamo was still to be 
seen at the Porta Volta. Another central station 
for supplying electric light was afterwards erected 
on the Via’ Gian Battista Vico. Eleciric trams 
were introduced in 1893, and in 1896 the Edison 
Company secured the concession for the conversion 
of the entire horse tramway service. More power 
was required for this purpose, and the building 
operations at Paderno commenced in 1896, simul- 
taneously with the erection of a new town distribu- 
tion centre at Porta Volta. The whole scheme is 
due to the late Professor G. Ferraris, and it has 
been worked out by Mr. G. Semenza. We will first 
describe the Paderno hydro-electric plant, which 
started supply at the end of 1899. 


THe CentTRAL Station at PapERNo, 


The Paderno plant utilises a fall of nearly 30 
metres (100 ft.) of the Adda River. There was 
already a navigation canal along the rapids of this 
very picturesque stream; the canal is said to 
have been built by Leonardo da Vinci. It has 
been enlarged in its upper reach.so as to enable 
the power station to draw 45 cubic metres (10,000 
gallons) of water per second. The needle dam 
above the intake is at present being pushed back 
by about 10 ft. and raised 3 ft. or 4 ft. This was 
the first spot visited by the party, which found the 
navigation canal empty below the intake. Two 
hundred men are at oak and four caissons, two of 
72 ft. by 13 ft. and two of 40 ft. by 10 ft., are being 
used ; the structure is in beton, and the dam has a 
length of 425 ft. Through tunnels and trenches, 
altogether 2450 yards in length, the water is taken 
to the power-house, where, directly issuing from a 
tunnel, it enters a reservoir through three passages 
of unequal width. The central passage being wider, 
whirls are set up in the reservoir, to avoid which 
the construction will probably be altered. The 
spillway consists of a series of steps which are 
perforated by syphons in order to dissipate the 
energy of the water before it rejoins the naviga- 
tion canal, This overflow has a height of 95 ft. 
and a width of 98 ft. 

Through the grate-bars and sluice-shutters, the 
toothed rack of which is guided by rollers, the 
water passes down seven steel flumes, 7 ft. in 
diameter, which are not covered in, nor are they 
provided with expansion joints. The temperature 
is much less extreme than at Morbegno, and the 
flumes are not anchored above in the concrete 
walls, but are secured by a packing of tarred 
oakum. - The device was introduced by Messrs. 





on the multiple-unit system ; the actual locomo- 
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supplied the steel flumes and the turbine cases both 
at Paderno and at Vizzola ; there was some leakage 
at first, but this soon ceased. The thickness of the 
steel plates increases from 0.32 in. to 0.47 in.; the 
length of the tubes is 215 ft. The flumes are 
anchored below, and are taken into the brick-lined 
concrete basement of the turbine house, the floor of 
which is 4 ft. above the highest water level. The 
plant was commenced under the superintendence 
of Mr. Carli, and, after his death, it was completed 
by Mr. Milani; a memorial tablet dedicated to Carli 
was unveiled on the day of the Institution visit. 
Every thing is well designed, and the power 
station is decidedly impressive. The roof is con- 
structed in iron and tiles. 

The total quantity of water would render 17,000 
horse-power available, or reckoning an efficiency of 
75 per cent., about 13,500 horse-power. As the 
water level fluctuates considerably, the available 
head may vary between 94.5 ft. and 82 ft. (in 
floods), and the seven turbines which Messrs. Riva, 
Monneret, and Co., of Milan, have installed, work 
with a direct head of 23.6 metres and a suction of 
4.2 metres, making a total head of 28.8 metres 
(95ft.). Each turbine is fed by its own tube, which 
passes under the generator, the water entering 
from the side, to be thrown against both ends of 
the casing, as there are two wheels in each turbine ; 
the discharge is bya common central tube. At the 
time of erection the turbine units of 1500 kilowatts 
were the most powerful in existence, with the ex- 
ception of those at Niagara. The turbines are of 
the inward flow reaction type, with fixed guide- 
blades, and a ring shutter set with fixed blades. 
The servo-motor turns this ring a little to the right 
or left, either bringing the shutter blades near the 
guide-blades and closing the ports, or opening the 
passages. This movement is controlled by a centri- 
fugal governor, a Hartung pendulum governor, or, 
on the old turbines, by a Trenck governor. This 
regulating mechanism was devised by Zodel and 
constructed byGanzand Co. The servo-motor, which 
works with filtered pressure water, contains in one 
cylinder an upper and a lower piston, to which 
water is sent through a distributing valve con- 
trolled by the governor. The vertical motion of 
the piston is converted into a revolution of the 
regulating shaft by a toothed rack and a sector. 
The sensitiveness of the device is checked by 
a link gear, which acts back upon the admission 
valve of the servo-motor. The regulation re- 
quires a pressure only of 35 Ibs. Provision 
has also been made for a direct turbine regulation 
on the Siemens system from the switchboard, 
by pressing a button. On a bracket of the pillar 
supporting the governor is placed a small elec- 
tric motor, which, through reduction gearing, 
turns an obliquely fixed screw, which coils or un- 
coils a spiral spring wound round a heavy pen- 
dulum; the latter adjusts the position of the 
pendulum sleeve. This electric device is resorted 
to only when the generators are to be coupled in 
yarallel or when the potential has to be raised or 
oneal. The six units—the seventh constitutes a 
reserve—always run in parallel; but the number 
of machines required is not always the same. 
Between 5 a.m. and 11 p.m, all the six units are 
needed ; during the night, up to 2 a.m., five units 
suffice ; and from 2 to 5 in the morning, four only 
are required. On Sunday, four units are kept run- 
ning for the full 24 hours. 

Each turbine has two bearings ; the shafts run in 
very hard white metal; the external diameter of the 
guide-ring is 6} ft.; the y aon is 150 revolutions, 
but double this speed has been reached in experi- 
ments ; the speed may fluctuate by 2 per cent., and 
by 4 per cent. with load variations of 25 per cent. 
The ieenaene and turbines are coupled by Zodel 
belting. The Brown-Boveri generators have also 
two bearings each, the exciter being placed on the 
same shaft beyond the outer bearing. The field 
revolves; the stationary armature rests on each 
side on a cylindrical surface, which is cast with the 
bearing ; the spokes of the spider start from this 
surface. The whole armature ring can be turned 
for repairs, after two bolts which are fixed to the 
flooring, one on each side of the armature, have 
been withdrawn. The field forms a flywheel, cast 
in one piece, with 28 round poles. The poles are 
wound with a copper helix, the turns of which are 
insulated from one another by sheets of paper, and 
afterwards hydraulically compressed. The same con- 
struction hasfbeen adopted in the similar generators 
which Messrs. Brown, Boveri, and Co., of Baden, 
have supplied for Porta Volta. The 28 poles and 





180 revolutions give 42 periods per second. 
The armature windings are passed through tubes 
of micanite, which project about 4 in. from the 
iron. The field diameter is 4.1 metres (13 ft. 5} in.); 
the armature diameter, 5.60 metres; the field 
weighs 22 tons; the clearance is 18 millimetres 
(0.7 in.). Current is generated at from 13,500 to 
17,000 volts. The choice of these alternators, in- 
stead of the then very popular inductor machines, 
has been fully justified. The frequency of 42 cycles 
was adopted because the Edison Company possessed 
an old transformer plant of Ganz and Co. for mono- 
phase currents of that frequency, and because a 
fairly high frequency was desirable for the electric 
lamps. 

The switchboard is placed on a gallery, 9 ft. above 
the floor, and consists of seven panels for the seven 
generators, and two more for the busbars. It is of 
remarkably fine design, and affords ample space 
behind and above, but it will soon be eclipsed by 
the new switchboard at Porta Volta. The busbars 
are arranged in two sets ; the knife interruptors on 
the phases are distinguished by colours. The high- 
tension fuses are placed in cupboards, formed by 
slabs of marble, and protected in front by hinged 
doors of asbestos. the chief current goes direct 
to Milan; but the district of Paderno itself, and 
the Brianza district to the north-west of Paderno, 
are supplied with currents of 3000 and 700 volts ; 
there are special transformers and switchboards 
for this purpose. On the main switchboard 
Hartmann and Brown instruments are mostly 
used. Below the room immediately behind the 
switchboard is a passage, in which the exciter 
rheostats are placed. They form squirrel cages, 
on which band resistances are stretched, the 
whole resembling a skeleton drum armature with 
its commutator. Three pilot wires go from Milan 
on the high-tension line posts direct to Paderno, 
in order to mark the secondary pressure at 
Porta Volta on the electro-static voltmeter at 
Paderno, for the primary pressure regulation. 
An apparatus fixed in the hall should also be 
mentioned. It isa water-level indicator constructed 
by Messrs. Pellegrini and Peroni, of Rome. There 
is a red mark at the normal water level of 22.7 
metres. If the level varies by 20 and by 40 centi- 
metres, warning is given at Milan showing that 
the water power is not fully utilised, to the detri- 
ment of the steam power at Milan. The instru- 
ment also registers the water level, and daily record 
cards are sent to Milan. 

From the back of the switchboard the high-tension 
wires pass through the ceiling into the beautiful light- 
ning arrester room above. Each of the 7 sets of 3 
wires contains first a knife switch, by means of which 
the respective line can be cut off and the dynamo 
put to earth through a plate, buried 16 ft. deep in 
the soil; then come the lightning arresters, a fine 
example of the normal Westinghouse-Wurtz type. 
Each of the seven compartments into which the 
room is divided by rails, contains three rectangular 
tables. On the top are china trays containing 
the brass cylinders, of which there are nine 
sets of seven, 0.5 millimetre apart. The choking 
coils, which form flat spirals of insulated copper 
strips, are fixed vertically under the table. On 
one of the sides of the room three arresters of 
the Gola type are under test, in combination with 
Wurtz cylinders. These arresters, which have 
given satisfaction in other parts of Italy, consist of 
two semi-ellipsoidal shells of iron, separated by a 
ring of zinc, and a third external shell covering 
one of the two shells, This cover and the other 
shell form the poles of a magnetic field ; there are 
also two earthed carbon poles. The magnetic field 
is to prevent any lightning discharge across the 
zinc. It is claimed that large spark-gaps can be 
applied. In external appearance the device resem- 
bles a turtle or a junction-box. On the local lines 
— arresters, combined with impedance coils, are 
used. 

The lower flooring of the hall is 3 ft. below the 
water level outside ; it is kept dry with the aid of 
Korting ejectors worked by the high - pressure 
water. Mr. Kranz is the engineer in charge of 
the Paderno station, and Mr. C. Longhi is director 
of the Paderno and Porta Volta stations. 


(To be continued.) 








Coat aT Beruin.—The consumption of coal in Berlin 
and its suburbs last year was 4,162,192 tons. The cor- 
responding consumption in 1901 was 4,068,178 tons; in 
1900, 4,124,041 tons; in 1899, 3,590,381 tons; and in 1898, 
3,415,128 tons, 





NOTES. 
MECHANICAL PowER IN AMERICAN FACTORIES, 


Mucs data of a suggestive nature to the political 
economist are to be found in the elaborate Census 
Reports issued by the United States Government, 
and one of these just issued is specially valuable, as 
it shows the great increase in mechanical power in 
United States factories. The decennial enumera- 
tion of 1900 shows that, excluding from considera- 
tion the 1200 electric railway lines, with plant of 
a million horse-power, and the 3300 electric lighting 
stations, with one and a half million horse-power, 
there are now for manufacturing establishments 
engines of a collective horse-power of 11,300,081 
horse-power. This is double the power recorded 
in 1890, and five times the power recorded in 
1870. It is almost impossible to conceive what this 


| enormous increase means in producing capacity. In 


1900 77.4 per cent. of the total power was provided 
by steam engines, but it scarcely follows from this 
that electricity had no part in the transmission or 
application of the 8? million horse-power credited 
to steam. Elsewhere it is shown that electric 
motors account for 311,016 horse-power, equal to 
2.7 per cent. of the total. Water-wheels supplied 
1.797.258 horse-power, or 15.33 per cent. of the 
total, and gas and gasoline engines 143,850 indi- 
cated horse-power, or 1.3 per cent. 


A New German ATLANTIC LINER. 


The twin-screw North German Lloyd steamer 
Kaiser Wilhelm II., the largest mail liner in the 
world, went on her maiden voyage to America this 
week, two years and two weeks from the date of 
the laying of the keel at the works of her builders 
—the Stettiner Maschinenbau Actien Gesellschaft 
Vulcan, Stettin ; and when it is noted that she is 
706 ft. 6 in. long, 72 ft. beam, and of 26,500 tons dis- 
placement when drawing 29 ft. 6 in. of water, this 
performance must be regarded as a triumph of ship- 
building. But the Vulcan Company have a long ex- 
perience of Atlantic liner building, and this is the 
fourth ship exceeding in size and speed the best of 
British steamers. The Campania and Lucania make 
22 knots, with a power equal to nearly 1.6 indicated 
horse-power per ton displacement ; the Kaiser Wil- 
helm der Grosse, having increased length, gets 224 
knots for a slightly increased power per unit; the 
Deutschland and Kronprinz Wilhelm, the next suc- 
ceeding ships, have approximately 1.75 indicated 
horse-power per ton, and steam at 23$ knots on their 
trips ; while this new ship has engines which have in- 
creased in power in the same proportion as the dis- 
placement, and the only element conducive to in- 
creased speed is the greater length. The Campania is 
622 ft., the Kaiser Wilhelm der Grosse 648 ft. 74 in., 
and now the Germans have carried this dimension to 
706 ft. 6 in.—2 ft. 6 in. greater than the Oceanic. 
The new ship may ultimately get 23? knots, but 
even this is beyond anticipation. She has twelve 
double and seven single-ended boilers, the former 
weighing 264,000 lb. and the latter 167,200 lb. 
each, and giving a collective heating surface of 
107,643 square feet. A suggestion of the cost 
of speed is found in the fact that her coal con- 
sumption for the single trans-Atlantic run is about 
4500 tons. She has four independent sets of 
engines in separate compartments, each for quad- 
ruple-expansion of steam of an initial pressure of 
213 lb., and two propellers, the total length of 
shafting being 230 ft. and the weight 565,000 lb., 
the two crankshafts alone being 251,700lb. The 
engines occupy a length of 92 ft., and the boilers 
and stokeholds 295 ft., and more than two-thirds 
of the length of the ship is given up to the main 
propelling machinery; while in addition there 
are some seventy engines for other work, the 
pumps for fire and other emergency being able to 
supply 9360 tons of water per hour. There are 
2700 incandescent lamps, a telephone system, elec- 
tric bells, and every convenience for the 775 first, 
343 second,.and 1100 steerage passengers carried. 
Special provision has been made for closing water- 
tight doors, and for suppressing fire; but as we hope 
to fully illustrate this ship and to describe her many 
ingenious and admirably complete arrangements, we 
may content ourselves now by hoping forthe builders 
and owners the success which their enterprise so 
highly merits. 


Tue SHrIpsurtpinc TRADE. 


The decline in the shipbuilding trade is shown 
very clearly in the returns issued by ‘‘ Lloyd’s 
Register of Shipping” for the first quarter of the 
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ear. The total shipping under construction in 
the United Kingdom on March 31, excluding war- 
ships, was 425 vessels, of 974,686 gross tons. At 
the same date last year there were under construc- 
tion 431 vessels, of 1,240,344 gross tons. It will 
be noticed that the number of vessels is not greatly 
different in the two cases, and that consequently 
the average size must have been largely decreased. 
The most noticeable falling off has been in 
sailing vessels. In the first quarter of 1902 
thirty of these aggregated 26,840 tons—an average 
of 895 tons each; while this year forty-three 
only totalled 11,321 tons—an average of 263 tons. 
This looks as if the big sailing ship had not proved 
as economical as had been anticipated. The num- 
ber of sailing ships under construction is nearly 
50 per cent. greater than it was in 1902, but the 
tonnage is reduced by 58 per cent. In steamers 
the difference is not so marked, the average falling 
from 3026 gross tons to 2522 gross tons, and the 
numbers from 401 to 382. The diminution of trade 
is by no means evenly distributed among the various 
districts ; indeed, in Belfast, and in the district of 
Barrow, Maryport, and Workington, there is no 
decrease at all. At Belfast there are under con- 
struction 19 vessels, of 190,905 tons, against 19 of 
176,988 tons on March 31, 1902. It will be seen 
that the average size of ship at Belfast is nearly 
10,050 tons. At Barrow the total has risen from 
22,715 tons to 27,890 tons, and the number of 
vessels from 8 to 11. The great increase in the size 
of mercantile steamers is a noticeable feature. There 
are now building four vessels of 15,000 tons and 
above, five of 12,000 to 15,000 tons, six of 10,000 
to 12,000 tons, three of 9000 to 10,000 tons, four 
of 8000 to 9000 tons, and fourteen of 7000 to 8000 
tons. The largest number of vessels are, however, 
between 1000 and 2000 tons, there being fifty-nine 
of that size under construction. All the districts 
of the kingdom have felt the depression in the ship- 
building trade except those already mentioned. The 
totals have fallen from 267,894 to 206,497 tons at 
Glasgow, from 174,875 to 101,360 tons at Greenock, 
from 76,820 to 57,822 tons at Hartlepool and 
Whitby, from 224,294 to 178,058 tons at New- 
castle, and from 158,639 to 116,319 tons at Sun- 
derland. In all the rest of the world the aggregate 
of vessels under construction, omitting warships, 
in the early part of the year was about 730,000 
tons, so that we are still not only the largest ship- 
builders, but we do more work than all the rest of 
the world combined. Not only are we the greatest 
builders, but we are also the greatest users. At the 
end of the quarter we were building for ourselves 
and our Colonies 794,000 tons of shipping, against 
the 730,000 tons the rest of the world was building 
for itself, and we were also building 181,000 tons 
for foreign or unknown owners. If we built as 
slowly as some foreign nations, these figures would 
appear still more striking, for then we should 
have more tonnage under construction at a given 
time. As a basis of comparison, it may be men- 
tioned that in September, 1901, the highest figures 
were reached, and that at that time they were 
439,000 tons in excess of those of the last quarter. 


GREATER Lonpon Raliways. 


The most noticeable fact in connection with the 
principal railway undertakings of Greater London is 
the comparative success which has attended the 
efforts of the Metropolitan and the Metropolitan 
District companies to cope with the ‘‘Twopenny 
Tube” competition by a substantial reduction of 
fares. The effect of these reductions has been that the 
passenger movement of the Metropolitan has re- 
gained the level which it touched in 1894, the number 
of persons carried over the system during the nine 
years ending with 1902 inclusive having been as 
follows :—1894, 88,513,710 ; 1895, 88,271,486 ; 
1896, 90,938,256 ; 1897, 95,022,581; 1898, 
94,449,490 ; 1899, 96,050,502 ; 1900, 93,333,025 ; 
1901, 87,821,904 ; 1902, 89,874,833. It is signifi- 
cant that the gross receipts from all sources have 
considerably expanded during the period under 
review, having amounted in 1894 to 688,849/., 
and in 1902 to 792,041l.; this satisfactory 
result is explained by the fact that the com- 
pany has during the last nine years profited 
considerably from its country extensions, its provin- 
cial activity extending as far as Aylesbury. The 
experience of the Metropolitan District has been 
very similar, the enger movement since 1894 


having been as follows :—1894, 39,872,036; 1895, 
40,046,583 ; 1896, 40,193,049; 1897, 41,658,303 ; 
1899, 40,512,104; 


1898, 40,143,837 ; 1900, 





39,475,224 ; 1901, 38,119,086; 1902, 43,203,584. 
Negotiations have been revived for a close working 
union between the Metropolitan District and the 
Metropolitan, with the view of insuring uniformity 
in the equipment of lines for electrification and 
working the traffic to the best advantage of both 
companies. The Harrow and Uxbridge line, which 
will connect the Metropolitan system with Ux- 
bridge, is making satisfactory progress, and it is 
expected that the line will be ready for traffic by 
the close of this year. The Ealing and Harrow 
line has now been equipped for electrical working, 
and will be opened in a few weeks. The Hounslow 
Railway will be shortly vested in the Metropolitan 
District, and the Hounslow Town station will be re- 
opened. Active progress is being made by the Under- 
ground Electric Railways Company, Limited, with 
the electrification of the Metropolitan District. The 
future policy of the Metropolitan District with 
reference to eastern and western extensions of its 
deep-level line will be dependent upon the recom- 
mendations of the Pris 3 appointed Royal Com- 
mission on London traffic. A Bill for an extension 
of the City and South London line to King’s Cross, 
St. Pancras and Euston has been re-introduced into 
Parliament, and has, upon the whole, been favour- 
ably received. The works of the Great Northern 
and City, and the Baker-street and Waterloo lines, 
are making steady progress. It is expected, when 
they are completed, both these communications 
will prove valuable feeders to the City and South 
London. The first section of the City and South 
London was opened for traffic in December, 1890 ; 
an extension to Moorgate-street was opened in 
February, 1900; another extension to Clapham 
Common in June, 1900; and a further extension 
to Islington in November, 1901. The number 
of passengers carried over the City and South 
London in 1891 was 5,161,398 ; in 1896, 
6,561,152 ; in 1901, 12,896,628; and in 1902, 
19,069,319. It will be seen that the business of 
the company is growing steadily and satisfactorily. 
The Central London carried 41,188,389 passengers 
in 1901, and 45,305,110 in 1902. An extension of 
the Shepherd’s Bush station of the Central London 
Railway has been completed; additional lifts 
have also been provided at the same station. 
The ventilation of tunnels on the Central London 
is engaging the attention of the directors, and a 
system of fan ventilation will shortly be installed. 
It is interesting to add that the ratio of the work- 
ing expenses to the traffic receipts upon the four 
undertakings to which we have been directing 
attention came out as follows in the second half 
of 1902 :—Central London, 53.36 per cent.; City 
and South London, 44.03 per cent.; Metropolitan, 
49.02 per cent.; and Metropolitan District, 54.56 
per cent. 








MISCELLANEA. 

TuE certificates gained at the Crystal Palace Engineer- 
ing School during the last session were presented to the 
successful students by Sir George Barclay Bruce on 
April 8 last. 


The Canadian Engineer states that with the completion 
of the Shawinigan power plant, the electric current is now 
being supplied in Saonkeasl so cheaply that it can be used 
for heating and cooking purposes. The price per unit is, 
however, not stated. 


In a note on “Tube Ventilation,” published in the 
Engineering Record, we find an estimate of the amount of 
fresh air which should be sent in to the ‘‘Tube” per hour if 
the amount of carbonic acid gas is to be kept down to a 
reasonable figure. Considering the fact that ‘‘tubes ” are 
only prone ne at certain hours of the day, the amount of 
fresh air required per person per hour is less than in the 
case of rooms constantly inhabited. In American schools 
1800 cubic feet of fresh air per person per hour are allowed ; 
but assuming that the koe the ‘‘tube” lasts not more 
than, say, two hours, it is considered that a supply of 
1050 cubic feet per hour per person would suffice to keep 
the CO, below 8 parts per 10,000. 


It appears that the state of the Belgian highways has 
of late years given rise to serious complaints. The roads 
in this kingdom are divided up into four classes—viz., 
State roads, provincial roads, streets, and local roads. In 
1830 the total mileage of main roads was 2027, and of 
improved local roads, 928. Now the main roads have 
a total length of 5806 miles, and the paved or maca- 
damised local roads aggregate about 18,500 miles, 
whilst there are 683 miles of streets. The State and 

rovincial roads are the main roads, the former 
Cie made and maintained entirely at the cost of the 
State. This maintenance, according to an article by 
M. A. Bernard in a recent issue of the Annales des 
Travaux Publico, is badly done, the amount voted by 
Parliament being inadequate for the purpose. It now 
averages in open country 28/. 16s. per mile per annum in 
the case of paved is, and 217. 10s. in the case of 
macadamised roads ; whilst in the Rhenish Provinces of 








Germany, where the ground and the traffic accommodation 
are very similar, the annual cost for maintenance reaches 
401. 16s. per mile per annum. In France the cost of 
maintaining paved roads averages 83/. per mile, and that 


of macadamised roads 35/. 10s. per mile per annum. 


In a paper recently read before the French Société des 
Ingenieurs Civils, M. J. Pérard deals with the application 
of the oil motor to trawlers. It appears that steam 
trawlers are very little used in France, so that whilst 
in England they number over 1900, in France there 
are but little over 100 on the register. It is sug- 
gested that by fitting petrol motors to the — 
sailing trawlers these would be fully capable of hold- 
ing their own with the steamboat. A few boats have 
already been fitted up in this way, the largest being 
the herring boat Jean, measuring 208 tons gross. This 
boat is provided with two motors, one of 40 horse- 
Fone used for driving the capstan, and the other of 250 

orse-power for propelling the boat. The advan of 
fitting auxiliary machinery to these boats is, M. Pérard 
states, exemplified by Le Bayard of Boulogne, which 
being oo with an auxiliary steam engine, has proved 
herself 50 per cent. more successful than her sailing com- 

titors. It is thought, however, that this boat will be beaten 

y the Jean, as the latter’s machinery can be attended 
to by a couple of intelligent sailors, and can be started 
in a very few minutes, while with the steam plant of the 
rival boat two engine-drivers and two stokers are needed ; 
and there is, of course, always some time lost in getting 
up steam when it is required. The petrol machine is 
further stated to waste much less ton than the equi- 
valent steam plant, the net tonnage of the Bayard being 
only half the gross, whilst that of the Jean is two-thirds 
the gross tonnage. 


As a rough guide to the cost of a —_ hydro-electric 
— transmission plant, M. Blondel has given the 
ollowing figures : The dynamo and its accessories will cost 
about 4/. per horse-power, whilst the transmission plant for 
a distance of 12 to 30 miles will cost from 10/. to 147. more, 
and the final cost of plant for using the current at the 
far end will amount to from 20/. to 28/. og horse- power. 
The cost of obtaining the power from the waterfall, in 
the first instance, however, varies greatly.. It may be as 
little as 4/. per horse-power, or as much as 40/. In 
the former case, the annual cost, including interest and de- 
ee for 1 horse-power delivered from a motor at 
rom 12 to 28 miles from the generating station, will be 
about 4/. 8s. per annum, whilst if the hydraulic work 
costs the higher figure given, it will be about 11/. 15s. per 
effective horse-power per annum. A steam plant, he 
estimates, costs about 80/. per horse-power to establish 
in the case of a 1 horse-power plant ; 40/. per horse-power 
in the case of a 10 horse-power plant; 241. per Son. 
power for a 100 horse-power plant; 12/. per horse-power 
in the case of a 1000 horse-power plant; and 10/. per 
horse-power in the case of a 10,000 horse-power plant. 
If run for 3000 hours per annum, the total cost, including 
interest and depreciation, and woking allowance for the 
lack of economy in the case of smaller engines, will be 
about as follows :—36/. 15s. for a 1 horse-power plant ; 
19/. per horse-power for a 10 horse-power plant; 8/. 7s. 
for a 100 horse-power plant; 5/. 11s. for a 1000 horse- 
oe plant ; and 5/. 9s. for a 10,000 horse-power plant. 
n these estimates coal has been taken at 16s, per ton. 


A ncte by M. F. Barbier, dealing with the loads and 
— at which freight trains can be run most economic- 
ally, appears in a recent issue of the Génie Civil. The 
discussion is a mathematical one, an expression being 
found for the cost per ton-kilometre, in which the speeds 
and weights of the trains enter as variables, the coefficients 
being taken for a typical freight engine of modern 
—_— Curves are drawn showing the load this engine 
can haul up different gradients at different speeds, and 
also curves showing the tonnes-kilometres of paying work 
done on these gradients at different ped os 5 It is 
assumed that the larger this paying work, the less the 
cost per ton-kilometre of handling the traffic; and on 
this assumption the diagram gives the best speed of 
working up the different inclines provided the load is 
adjusted to suit the speed. In practice this cannot 
be done, since all railways consist of successive por- 
tions of level line, and of up-and-down gradients, but 
M. Barbier shows how the curves may applied to fix ~ 
the most economical load to be hauled over a line of 
this varying nature. Thus he finds that overa line 28 per 
cent. level, 56 per cent. of 1 in 200 up, and 16 per cent. 
of 1 in 100 up, the best load for the typical engine taken 
would be about 450 tons, and the speeds should be 66.6 
kilometres (41.3 miles) per hour on the level, 39.2 kilo- 
metres (24.3 miles) up the 1 in 200 gradient, and 19.5 kilo- 
metres (12.1 miles) per hour up the 1 in 100 grades. 
Differences in the load of 20 to 25 per cent. above or below 
the figure named make comparatively little difference in 
the once shown, but the efficiency of the line falls off 
greatly with loads 30 to 35 per cent. more or less than 
that giving the best results. 








Russian Navications.—Russia in Europe has great 
navigable resources. There are 5200 lakes, eight of which 
are of great extent, innumerable streams, and mighty 
rivers, one of them, the Volga, with its tributaries, being 
8962 miles in length. 





Street RAILs IN THE UNITED StatTes.—Additional orders 
for steel rails have been placed east and west of the 
United States; but in consequence of the coal famine 
and the congested condition of railroad traffic, some in- 
tending buyers are turning their attention to foreign 
markets. The production of steel rails in the United 
States last year was 2,876,293 tons, as compared with 
2,836,273 tons in 1901, and 2,361,921 tons in 1900, 
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FRICTION BRAKES. 
To THE EprtTor OF ENGINEERING. 

Srir,—Thinking it may interest some of your readers, 
I have the pleasure to enclose you a photograph of the 
means I have devised for mapuiating the flow of cooling 
water to an absorption brake attached to our workshop 
engine. 

he photograph almost explains itself: the coolin 
water enters through the regulating cock A, 8 p acne 4 
the flexible hose pipe to B, and discharges into the inside 
of the brake wheel through the pipe C. The heated 
water is withdrawn by the pipe D, which passes it on 
through E E to the cast-iron tray below, from whence it 
flows away by the pipe F. 

The 4 og C, D, and Dz, are brought to the desired 
positions by turning the knurled knobs I and I, connected 
to the worms and worm-wheels. 

The flow of both feed and discharge waters can be re- 
gulated to the greatest nicety. By continuously depress- 
ing the collecting pipe D, the water can be very quickly 
removed without flooding the engine-room floor, or 
having water splashing over everything or everybody 
within reach. 

By removing the hose-pipe from B, and turning the 
axial tube backwards, the pipe D2 comes into play as a 
second collectin; Pipe; and we are enabled to completely 
empty the wheel in half a minute. 

the best position and form of the supply pipe depends 
upon the velocity of the rotating aT joe its contained 
water ; in our case the velocity of the innermost layer of 
water is about 28 ft. per second, by curving the pipe C to 
the same curvature as the rotating water, and placing the 
issuing jet at about 30 deg. from the bottom of the wheel, 
the waters blend without splashing. Owing to photo- 
graphic exigencies the pipe C is shown reversed, and 
therefore much too high and not at the proper angle. 

The friction bands are applied to the top half of the 
wheel, and are loaded with a series of weights G as 
required. The 50-lb. capacity counter-spring at the 
other end of the band is not attached to the floor, but toa 
weight of 301b., which freely rests at the bottom of the 
fixed tube H. Should the engine suddenly slacken speed 
from any cause, the weights G will descend about 25 in., 
when they will rest on the stops placed underneath, and 
the counter-spring will raise the )-lb. weight through a 
corresponding distance in the tube H, all danger of over- 
straining the counter-spring avoided. 

Danger of overrunning the weights G is prevented by 
having a tail-pin with the collar passing through the 
bottom of the tray. 

I am fitting the same arrangement to a new compound 
horizontal experimental engine that Davy, Paxman, and 
Co. are erecting for us at the present moment. 

Yous faithfully, 
JAMES Hopps. 

Mechanical Laboratory, Cooper’s-hill College, 

April 6, 1903. 








FOREIGN COMPETITION. 
To tHk Eprror or ENGINEERING. 
Srr,—Permit me to reply to your correspondent ‘‘S. Y.” 
in your last issue, and to state that although we tried very 
hard to induce the Sheffield manufacturers to adopt our 
razor-grinding machine before taking our wares to America 
and Germany, we are glad to be able to announce the fact 
that several of the largest Sheffield firms have recently in- 
vestigated our process, and negotiations are pending at 
the present moment with a prospect of the machine 
being introduced into Sheffield at an early date. If the 
public could be induced to believe that they can obtain as 
perfect a razor when hollow-ground in Sheffield as when 
the same process is done in Hamburg, there would be a 
considerable increase in the home production, but no great 
effort seems forthcoming to secure this change of ideas. 
It is quite absurd to imagine that the Germans can 
hollow - grind razors better than anyone else, and we 
claim that our machines must necessarily do the work 
more accurately than is possible by the most expert hand- 
grinder. 
Yours faithfully, 
J. T. MusGRAve. 
27 and 28, Pall Mall, S.W., London, April 8, 1903. 








NAVAL ARCHITECTS AND MARINE 
ENGINEERS. 
To THE Eprror oF ENGINEERING. 

Srr,—I have for some years noted the process which has 
been going on in the Tastitution of Naval Architects 
whereby the shipbuilder is becoming paramount, and the 
marine engineer and naval officer edged out of office and 
power. re last act of the Council, however, is so very 
unique and unjustifiable that I feel the time has come 
when someone should speak and the facts be shown up in 
their nakedness for serious Consideration. 

The consitution of this Society says that :— 

‘* 2. Members.—The Class of Members shall comprise 
every person who, on March 22, 1899, was on the register 
of members, and every naval architect or marine engi- 
neer thereafter elec or transferred into the class of 
members. 

«3. The Class of Associates shall consist of persons who 
are qualified either by profession or occupation, or by 
scientific or other attainments, to discuss with naval 
architects the qualities of a ship, or the construction, 
manufacture, or arrangement of some part or parts of a 
ship or her equipment.” 

It will be seen, then, that marine engineers are in all 
respects on an equal footing with the shipbuilders and, I 
venture to think, are as numerous. It will also be in the 
memory of some that when Mr. Charles Henwood, some 
30 years ago, proposed to add ‘‘and marine engineers ” 
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to the title of this Institution we were told it was quite 
unnecessary, as marine engineers were and would be always 
welcome and stand on the same footing as shipbuilders— 
in fact, they were themselves naval architects, inasmuch 
as the marine engine was, to all intents, a piece of naval 
architecture. 

Now, Sir, let us see how far the constitution is observed, 
and how far the promises of the fathers (many of whom are 
still on the governing body) are carried out by their 
children. 

There are twenty-four vice-presidents, six of whom are, 
however, merely ornamental. Of the eighteen remain- 
ing, five only can be called engineers. Of these five, Sir 

erick Bramwell is not a marine man; Sir John 
Thorneycroft, Dr. John Inglis, and Mr. Yarrow are 
master shipbuilders, leaving Sir John Durston as the 
~~ marine engineer in that exalted position. 
en years ago the Council consisted of twenty-four 
members and eight associate members ; it was composed 
of eleven engineers, three naval officers, two shipowners, 
two ae thirteen shipbuilders and naval architects, 
and Mr. R. E. Froude (e ~ para 

To-day the Council still numbers thirty-two members, 
but the composition is very different. Now there are 
only eight engineers, only one naval officer, one ship- 
owner, two professors and Mr. Froude, two steel-makers ; 
but there are sixteen shipbuilders and one other. Of 
the engineers, one is not now engaged in marine work, 
although otherwise a most useful and desirable Member 
of Council. 

Lloyd’s formerly were ye emery (very ably) by the 
late Mr. Martell, by the chairman, Mr. Tindall, a vice- 
president, and Mr. Milton. To-day we find Mr. Milton 
still representing the 6 greg side, but the ship- 
building side has added to its strength by taking 
Messrs. Cornish, Thearle, and Stanbury, while Mr. Mar- 
tell was still alive and on the list of vice-presidents. 

In, 1901 this Institution rejected Admiral Sir Digby 
Morant from its Council to take the Hon. T. A. Brassey 
for no reason a which its constitution well 
uphold, for the Admiral was a constant attendant at its 

uncil and other meetings, and joined in its debates. 
and no other officer was more conversant with shipbuild- 


ing. 

‘Finally, a week or two ago, the Council showed its 
appreciation of marine engineers by electing three ship- 
builders and one engineer—a comparatively new member 
—as its representatives on Lloyd’s Technical Committee, 
instead of two shipbuilders and two engineers, as had 
hitherto been its practice, and that of the other Institu- 


? 








tions having similar representation on Lloyd’s Committee. 
This singular action of the Council not only shuts out an 
engineer who has served the Institution for many years 
in various ways, but deprives Lloyd’s Technical Sub-Com- 
mittee of any representation of England south of the 
Tees—London itself having no one to represent it now, 
although the Institution of Naval Architects was especially 


| chosen for this duty, as being of and in London. 


Now one can see how foolish the marine engineers were 
30 years ago when they accepted vague promises in place 
of a definite name and position. Bm they elected to 
secede then, by this time there would have been an In- 
stitution of Marine Engineers, to which its members 
would be proud to ‘belong, instead of being, as they are 
now, hangers on on sufferance of an institution which 
treats them as it pleases because they have for 30 years 
submitted toit. Is it too late for the marine engineer 
to emancipate himself ? If not, the means to successfully 
do so are not far to seek. 

Trusting you will give space to this, and thanking you 
in advarice for doing so, 

T remain, Sir, yours, 
VULCAN. 








FRENCH SUBMARINE TELEGRAPHY.—The French Govern- 
ment has prepared a Bill for an extension of the French 
system of submarine — hs. The Bill provides for 
the establishment in the mag for a term of 35 years, 
of an annuity, with the assistance of which the French 
Government will be in a position to extend French sub- 
marine communications. The French Government has 
already laid a cable from Touraine to Amoy, ‘and has 
united Oran to Tangiers; while a network of cables con- 
necting with Seed, Guinea, the Ivory Coast, Dahomey, 


and the Congo have become the property of France. The 
French Government now proposes to lay a cable between 
Brest and Dakar; this would unite France directly with 


its colonies on the West Coast of Africa. Senegal being 
united to Brazil by a direct cable, France would also 
be placed in direct communication with South America 
by the cable now in contemplation, It is further pro- 
by the French Government to lay a cable between 
sunion and Madagascar, which is already united to 
Mozambique, vid Majunga. The French Government is 
also negotiating with England for the right of landin 
a cable from inaion to the Mauritius. The Frenc 
Government is further negotiating. with the Dutch 
authorities with the view of laying a cable between 
Saigon and Pontianack, Borneo. 
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WINDMILLS AT THE ROYAL AGRICULTURAL SOCIETY’S 


GROUND, EALING. 


CONSTRUCTED BY MESSRS. ROBERT WARNER AND CO., ENGINEERS, LONDON. 
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WeEillustrate on this page two windmills, constructed 
by Messrs. Robert Warner and Co., of 97, Qeeen Vic- 
toria-street, E.C., which are now at work on the Royal 
Agricultural Society’s ground, near Ealing, undergoing 
a series of efficiency tests, which are being carried out by 
Mr. F. P. Courtney, the Society’s engineer. Figs. 1 and2 
represent a mili having a sail 20 ft. in diameter on the 
outside, with a centre opening of 10 ft. The arms are 
of wood, and two angle-iron rings are fixed on these for 
carrying the bearings of the pivots that support the 
shutter-backs. There are sixteen shutter-backs, and 
these turn upon the pivots, the latter being placed cen- 
tral, so that the backs are balanced. The speed is regu- 
lated by four weights, which are fixed upon separate bell 
levers, and act by centrifugal force upon a spring placed 
inside the sail-shaft. This spring when compressed 
allows the shutter-backs to rotate, thereby exposing a 
less area to the force of the wind. The shutter-backs are 
connected to the weighted levers by bell cranks and 
knuckle joints. A hand-wheel and screw gear are pro- 
vided at the bottom of the tower, by means of which, 














Fig.3. 
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motion is given to a vertical rod for compressing the 
spring by hand when it is ve to stop the mill. 
he sail is kept square with the wind by a revolving 


back-sail, which acts by worm gearing through a hori- 
zontal shaft upon a vertical spindle, at the bottom of 
which is a spur pinion that gears into a circular rack 
cast upon a turntable fixed to the tower of the mill. 
The vertical pump-rod is hollow and about 1] in. in ex- 
ternal diameter, and works through deep wood guides 
fixed to girders bolted to the framing of the tower. 
The vertical pump rod is worked from an eccentric 
direct off the sail-shaft. The pump is of Messrs. Robert 
Warner and Co.’s standard double-acting vertical type, 
with 34 in. diameter barrel by 6 in. stroke. The 
tower is hexagon in form, the uprights being of tee 
steel; the horizontal rings are of angle steel, and the 
bracing is of flat steel. The height from the ground 
to the centre of the sail is 40 ft. The bottom of the 
tower is fixed to a strong cast-iron ring which is 
arranged for bolting down to the foundation. A stage 
is provided near the bottom of the sail and also round 





4 


the mill-head, so as to give easy access to the working 
parts, and provide for the safety of the attendant. 
A suitable ladder is provided from the bottom to the 
= of the tower. 

igs. 3 and 4 are illustrations of a smaller mill. The 
sail is of iron, 16 ft. in diameter on the outside, with a 
centre opening of 7ft. The sail is of the fixed type, 
fitted with 32 fixed galvanised vanes, which are secured 
to three angle-rings resting upon tubular arms, the 
latter being stayed from a spider fixed to the extended 
outside end of the sail-shaft. The speed is oo 
Wy the sail turning automatically out of the wind when 
the latter exceeds any predetermined velocity. When 
the sail turns out of the wind, it compresses a helical 
spring which restores it to its proper position’ as soon 
as the wind velocity is again normal. 

The sail is kept square with the wind by a circular 
fixed fantail placed at the back of the mill, as usual. 
The vertical pump-rod is hollow, and about 13 in. in 
external diameter, and works through deep wood 
guides fixed to girders bolted to the framing of the 
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tower. The sail is geared to the pump-shaft with a 

air of angle-wheels having a ratio of about 2 to 1. 
The pump-shaft is of the dip type, and the vertical 
pump-rod is worked from it by a connecting-rod 
and guide. The pump is of Messrs. Robert Warner 
and Co.’s standard double-acting vertical type, with 
34 in. diameter barrel. The pump is fitted with 
an arrangement by which the stroke can be varied 
from 3 in. to 64in. This consists of a bored lever 
fitted with a turned sliding block, to which latter a 
connecting-rod, fitted to the bottom of the vertical 
rod, is connected. The pump is working during the 
tests with a 5-in. stroke, which, according to the 
— regulations, may not be altered ; conse- 
quently. the duty may be less than what would be 
the case in actual work if judiciously regulated 
about once a day, according to the condition of 
the weather. The tower is square, with four angle 
posts ; the horizontal rings are also of angle steel, and 
the bracing is of flat steel. The height from the ground 
to the centre of the tower is 40 ft. Each corner post 
is fitted with a large cast-iron plate for bolting down 
to the foundation. A stage is provided near the bottom 
of the sail, and also on the mill-head, so as to give easy 
access to the working parts, as in Fig. 1. A suitable 
ladder is provided from the bottom to the top of tower. 








INDUSTRIAL NOTES. 

Tue general strike of the several sections of men 
engaged in the transport trades in Holland is of an 
unprecedented character. In England and in the 
Australian Colonies socialists and a large section of 
trade unionists clamour for legal enactment, yet 
proclaim against it if it at all interferes with what 
they deem to be “‘ the rights of labour.” In Holland at 
present a general strike has been proclaimed because the 
Government have introduced measures into Parliament 
to regulate labour, especially in connection with 
railways and other transport services. For a long 
time there has been continuous unrest in the ports of 
Amsterdam, Rotterdam, and other places. Higher 
wages and better conditions of employment have been 
demanded ; strikes have occurred, and many <onces- 
sions have been made to the workers, but the men 
have not been uniformly successful in all cases. The 
present strike has incidentally arisen out of a demand 
for higher wages, and one defence of the action taken 
is that the men ought to have higher rates of wages 
before the ‘‘ strike laws” are passed, on the supposi- 
tion that the laws will depress rather than raise the 
wages of railway employés, But in reality the strike 
is against the proposed measures, and is therefore 
unprecedented in its character. The general position 
is analogous to that in this country in 1871, when the 
Criminal Law Amendment Act was passed. But 
British workmen did not strike—they denounced the 
measure, and engaged in a peaceful agitation until 
that Act was repealed in 1875—four years after its 
enactment. To strike against a Government because 
it proposes new legislation is a novelty in industrial 
warfare, and even politicians have not, so far, advo- 
cated such a policy. 

The Netherlands Government can plead some justi- 
fication for the action taken. The frequent, prolonged, 
and often riotous strikes of dockers and others in the 
shipping trades, and more recently of the railway em- 
ployés, dislocated industry, and made it very incon- 
venient to travel. The men may have been right in 
their demands, and the employers wrong in their 
refusals, but public policy demands that there shall 
be unrestricted transit for persons and_ things. 
The “ Strikes Bill” as first introduced by the Dutch 
Minister, Dr. Kuyper, has been considerably modified, 
the penal clauses having been dropped. This was 
doubtless due to representations by a member of the 
Dutch Parliament, not connected with the Ministry, 
who came to England vo obtain information on the 
subject from some of the Labour leaders of thirty years 
ago, when trade union law was first enacted in this 
country. The Government have now announced a set 
of new regulations—viz. :—(1) The employment and 
remuneration of railway men shall be settled on a fair 
basis. (2) The rules to be revised every five years. (3) 
The men shall have the right of bringing forward any 
reasonable complaints. (4) The time of notice by a 
man desirous of resigning shall be shortened. And (5) 
ali disputes not actually affecting the efficiency of the 
service shall be referred to arbitration. These regula- 
tions may, or may not, be adequate ; only those affected 
can decide this. But the above does not exhaust the 
subject. There is another Bill, and that the Socialists 
and Labour leaders regard suspiciously and watch 
attentively. Every effort was made by the authorities 
and the railway officials to ensure a service of trains, 
and all the regular staff, apart from the strikers, were 
utilised. The shipping trades were at first even more 
inconvenienced than the railways, but the feeling of 
unrest was great. ‘‘ Strikes in sympathy” were ex- 
pected, and some of the men not affected were at once 
ready to respond. 

The proclamation of a general strike was only par- 
tially responded to, as is usual in all such cases. But 





some 25,000 men of all ranks and grades ceased work, 
including those engaged in the supply of. gas and 
electricity, municipal employés, operative builders, 
bakers, and others. The diamond-workers and com- 
positors also resolved to strike, or took steps to pre- 
cipitate such action. The result was great inconveni- 
ence to the general public, and, naturally, much resent- 
ment. As a consequence the ‘‘ Anti-Strike Bill” was 
passed rapidly by large majorities—Article 2 by 78 
votes to 15, and the Bill as a whole by 81 votes to 14. 
The Chamber then voted by 86 votes to 6 the forma- 
tion of a military brigade to work the railways during 
a strike. Some provisions in the measure are more 
severe than any in this country previous to the Labour 
Laws of 1875, which is saying a good deal. It is to be 
regretted that the action of the men—the blunder of a 
general strike—precipitated such severe measures. A 
more prudent policy would have resulted in more 
moderate provisions, for many disagreed with some of 
the criminal clauses. 


The strike of tramway men in Rome, though not so 
serious as the general strike in Holland, has been 
serious enough. All the trams that have been running 
have had to be protected by the Town Guard. Cabs 
have been withdrawn from the streets. Attempts to 
wreck trams have been mostly futile, but one was 
overturned. The crowds have been dispersed by the 
military, and some 400 arrests are reported, after 
some conflicts in the streets. The bakers’ and butchers’ 
shops have had to be carried on by the troops. Efforts 
to arbitrate have been made, but up to the end of last 
week they had not been successful. Visitors to Rome 
had to shorten their stay. 


The Ironworkers’ Journal for the current month 
contains notices, instructions, and programme for the 
general conference to be held at Middlesbrough during 
the first week in June, and extreme care is taken that 
each delegate shall be a bond fide member of the 
Association as regards his personal payments ; and 
that each district shall be represented by such members 
as are duly qualified to speak in its name. The object 
seems to 4 to prevent the mere political and socia- 
listic elements from having any power to influence the 
conference. Every delegate must be prepared to stay 
at the conference * hese seh the entire sittings—until 
the proceedings are finished, or his election will be 
deemed to be void. With the good understandin 
between employers and employed in the iron and stee 
trades, it is important that the conference of the 
Association shall not be disturbed by questions out- 
side its pale. One proposal is to safeguard the funds 
by anewrule, The income for the last half-year was 
1144/. 17s. 6d.; the expenditure, 537/. 10s. 4d.; and 
funeral benefit, 337/. The total balance in hand was 
981/. 17s. 6d. The annual meeting of the Midland 
Iron and Steel Wages Board is reported, when the 
question of wages and foreign competition was dis- 
cussed. The chairman, Sir Benjamin Hingley, Bart., 
in moving the adoption of the report, stated that the 
selling price of iron had been almost stationary—not 
sufficient to cause any change in the rates of wages. 
He deprecated two rates, or two price-lists, for diffe- 
rent classes of iron; he could not see how it could work 
satisfactorily. Both sides agreed that the past year 
had been generally free from Sciction. At the meetin 
of the Standing Committee of the North of Englan 
Board of Conciliation and Arbitration, questions affect- 
ing the Jarrow Works and the Consett Works were 
considered and adjusted in the usual friendly manner. 


The report of the ironfounders is again favourable 
as regards improvement in trade. There was a decrease 
of 243 on donation (out-of-work) benefit, and an all- 
round reduction of 294 on the funds. The total 
number on all benefits was 2631 ; of these there were 
on donation benefit, 933—decrease, 243 ; on sick benefit, 
491—decrease, 36 ; on superannuation benefit, 1074—de- 
crease, 10; on other trade benefits, 118—decrease, 13 ; 
on dispute benefit, 15—increase, 8. The total cost of 
all benefits was 833/. 6s. 8d. per week, or under 11d. 
per member per week. The cash balance in hand was 
99,4572. 16s. 11d.—increase in the month, 5/. 4s. 10d. 
The returns from branches as regards the state of 
trade are important, in this respect, that there is a 
good increase in the number of places where trade is 
very good and good, and a decrease in places where 
it is bad or very bad. In places with 102 branches, 
with an aggregate of 15,410 members, trade was from 
very good to dull; last month there were only 96 such 
places, with 13,590 members. On the other hand, 
there were only 25 places in which trade was from 
very slack to very bad, with 2907 members; last 
month 31 branches, with 4688 members, so reported. 
The gain, therefore, is very considerable as regards 
employment. Some of the branches -are strongly at 
variance with the executive of the union on the 
question of candidates for Parliament, one of whom is 
selected to contest the Barnard Castle Division of 
Durham, subject to the approval of the Labour Repre- 
sentation Committee. His name, it appears, has been 
placed on the list of candidates awaiting such approval. 


. 








Mr. Maddison gives a further instalment of his report 
as a member of the Mosely Commission. It is stated 
that the delay in issuing the volume of reports is due 
to Mr. Mosely’s health, he having been required to 
take rest on account of illness. 

The report of the Amalgamated Society of Carpenters 
and Joiners shows that the total membership was 
70,594. Of these, 2108 were on unemployed benefit, 
1477 on sick benefit, and 1289 on superannuation 
allowance. It gives the terms of agreement by which 
the dispute on the North-East Coast was settled— 
namely, 6d. per week reduction, and a further 6d. per 
week reduction on and from July 1, instead of 1s. 6d. 
per week reduction, as iemuasiet by the employers at 
the date of the dispute. Some arrangement was also 
made in respect of the hours to be worked in winter, 
and other conditions. The votes for acceptance of the 
terms were in an overwhelming majority, but a strong 
minority of local men were for the continuance of the 
strike. The efforts to bring into amalgamation the 
other unions in the trade have been so far successful 
that the Associated Carpenters and Joiners and the 
Perseverance Society have resolved to affiliate, but the 
General Union sought to impose conditions which 
could not be complied with, and hence the Asso- 
ciated Society continues as an independent union for 
the present. The vote will, however, have to be 
taken again, asthe majority of two-thirds, as required 
by the Trade Union Act, was not obtained. Still, the 
majority were for amalgamation by about 1000 votes. 
Notes of warning against emigration to Canada and 
South Africa are given in the report. As regards 
South Africa, the allegation is that men are being 
engaged at from 12s, to 15s. per day, while the stan- 
dard rates are 20s. per day. This, the men allege, ‘‘ is 
little more than a living wage, especially for married 
men.” Truly the labour question looms large in South 
Africa at the present time. 


The report of the Associated Ironmoulders is, on the 
whole, favourable as regardsemployment. It seems that 
the number of idle members returned by some of the 
branches was in excess of the actual number unemployed. 
Trade is improving in Scotland, but not to the same 
extent asin England. The iron and steel trades show 
even greater improvement in Scotland, the last ascer- 
tainment of prices left the rates of wages as before, 
without reduction. That trade is not so bad as some 
of the branch reports would seem to indicate, is shown 
by the fact that a “large amount of overtime is 
being worked in some shops ;” this is complained of, 
and the officers are instructed to keep it down to the 
lowest limit practicable. The society resolved to 
resist the proposed reduction in wages, notified by the 
Masters’ Association, and a conference was held with 
another society of the same class with a view of 
co-operating. Some misunderstanding seems to have 
arisen in this respect, but the upshot of it was that 
the pape reduction was postponed till the second 
week in May. Meanwhile, it may be, that some 
arrangement will be effected. The proposed ‘‘ premium 
system” has been condemned by a special district 
meeting as injurious to the trade. The voting on the 
employers’ notice of reduction in wages was as fol- 
lows :—For accepting the reduction, 623 ; for oppos- 
ing the reduction, 4259; so that the opposition was 
numerically very strong. The financial operations of 
the society appear to be very satisfactory. The gain 
on the month was 112/. 5s. 1ld.; the total balance in 
hand now reaches 75,2800. lls. 2d. The mere fact of 
a balance on the right side in the month shows that 
trade is on the mend, for the contributions are so ad- 
justed that they only just cover the normal expen- 
diture when trade is dull; when trade is bad the 
balance is on the other side ; when good, in favour of 
the union. 


The monthly circular of the Durham Miners’ Asso- 
ciation deals with the coal tax, and the interview with 
the Chancellor of the Exchequer. The conference 
which formed the deputation was a representative one 
of coalowners and miners, but the Chanceller of the 
Exchequer could not see his way clear to promise the 
repeal of the tax. The report states that contracts 
are being lost, trade restricted, and wages reduced in 
consequence of the tax. Some figures are given of the 
effect of the tax upon the shipping trade, which show 
a great reduction with Holland and Belgium, the two 
countries taken as examples. Two cases of compensa- 
tion which the Joint Committee could not agree upon 
were taken to the Durham County Court. In both 
cases the Court decided in favour of the claimants. 
The council calls the attention of the members to the 
necessity for duly observing the rules of the colliery 
in which they work, or in case of injury or death com- 
pensation claims may not be assured. The circular 
calls attention to the state of affairs at the Penrhyn 
quarries and to labour representation; in the latter 
case efforts are being made to bring about mutual 
action in the constituencies. s 


As an evidence of the progress of thrift the Ancient 
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Order of Foresters have issued a brief statement for 
the year 1902. The total membership at the close of 
the year was 932,827—increase, 4792, afterallowing for 
deaths, and exclusions for non-payment of contribu- 
tions. The aggregatefunds amounted to 7,437,444/.— 
increase, 264,6117. During the year the Order paid to 
the extent of 8,932,289 days’ sickness, or an average of 
13.19 days per member of the whole order. Such evi- 
dence of thrift among the working people is valuable, 
for while many make no provision, the mass of the 
people do. 





The position of the iron trades in the Wolverhamp- 
ton district has manifestly improved. Inquiries both 
on home and foreign account are more numerous, espe- 
cially for structural material, and for railway wagons 
and other purposes. Good current business is reported 
to be done in hen bars at list rates, and producers of 
finished iron generally are not disposed to book heavily 
forward, in view of a possible advance in rates. Un- 
marked iron has continued to fluctuate, and producers 
have not been able to obtain any advance on last 
month’s rates. Galvanised iron is in good demand for 
South Africa, Australia, and India. Merchant hoops 
and thin sheets have been fairly active ; but tube strip 
is in slow demand. The steel trade is busy, and some 
advances have been secured. The engineering and 
allied trades continue about the same, but in the struc- 
tural and railway departments there is greater activity. 
The hardware industries generally are fairly well em- 
ployed. It is exceptional for any to complain of 
actual bad trade. A few branches are quiet or dull, 
but most are moderately employed. 

In the Birmingham district the iron and steel trades 
are about the same as at Wolverhampton, and the 
like may be said of the engineering and allied trades, 
and of most of the other iron, steel, and metal-using 
industries. 


In the Lancashire districts the improvement recently 
notified in the engineering branches continues. The 
prospects are me generally, and there is a tone of 
hopefulness for the future. Electrical engineers, loco- 
motive builders and wagon builders, some sections of 
the machine-tool trade, boilermakers and ironfounders 
are busier than they were; some of the above have a 
good deal of work in hand for some time to come. In 
the iron trades business has been rather slow, but there 
are indications of greater activity after the Easter 
holiday. 





A strike of 600 tramway employés at Budapest is 
reported, being more than one-half the total employed. 
A reduced service was maintained under police pro- 
tection, but much inconvenience was felt by delayed 
transit. 





A great strike of masons is reported in Switzerland. 
At Basle about 1000 soldiers have been patrolling 
the town to ensure order. It is said that the em- 
ployers are giving way, but at the close of last week 
the number on strike was said to be increasing. 





The unrest of labour in Russia is seen from time to 
time by telegraphic reports, but’ we get no details of 
the struggles. It is reported that recently the artil- 
lery were brought into action ina street struggle, when 
thirty were killed and over 100 were wounded. But 
we can get no particulars. 





In the United States there have been numerous 
strikes of late, some of which are still going on. In 
Chicago alone ten trades were affected, the building 
trades being at a standstill. Coal-mines, textile fac- 
tories, iron foundries, furniture factories, and tele- 
phone works have been alike affected. 





In Edinburgh the tailors have struck for higher 
wages, trade having been brisk in view of the forth- 
coming festivities at Holyrood Palace in connection with 
the intended visit of Royalty at an early date. 





A day has been set apart for a debate on the Penrhyn 
Quarry dispute. Meanwhile extended efforts have 
been made to succour the families of those no longer 
employed at the works. A fund has also been started to 
recoup Mr. Parry for costs and expenses connected 
with the recent trial. 








BELGIAN Biast-Furnaces.—The number of furnaces in 
Llast in Belgium at the commencement of March this 
year was 34, while five furnaces were out of blast at the 
same date. At the commencement of March, 1902, the 
number of furnaces in blast was 28, and the number out of 
blast 11, The total of 34 representing the furnaces in blast 
in Belgium at the commencement of March this year was 
made up as follows :—Charleroi group, 13; Liége group, 
15; Luxembourg, 6. The output of pig in Belgium in 
February was 98,328 tons, as compared with 58,380 tons 
in February, 1902. The aggregate output for the first two 
months of this year was 207,069 tons, as compared with 
152,990 tons in the corresponding period of 1902, 


STADIA LINES. 


Notes on the Use of Stadia Lines in Surveying 
Instruments. 


By H. Dennis Taytor.* 


_ THE method of measuring off the distance of a survey- 
ing staff from a level or theodolite by means of notin; 
the length of staff embraced between two horizon 
stadia lines, so spaced in the focal plane of the telescope 
as to represent an angle of 1 in 50, 1 in 100, or 1 in 200, 
as the case may be, is more generally coming into use, 
and it is important to draw attention to the fact that 
there are two methods of applying stadia lines to instru- 
ments—the simple or direct method and the anallatic 
method. 

Tue Smee or Direct MerTuHop. 


In this case the level or theodolite telescopeis supplied 
at its focal plane with stadia lines to = any required 
angular value, and there is —— else than the usual 
object-glass and eye-piece concerned. Now it is obvious 
that the stadia lines, if so spaced as to give an angle of 
lin 100 when the telescope is used on distant objects— 
that is, placed at a distance apart equal to the principal 
equivalent focal length of the nage divided by 100— 
will necessarily represent a smaller angle than 1 in 100, 
should the telescope be used on any objects sufficiently 
near to cause a perceptible lengthening out of the focus. 
For instance, in the case of an objective of 10 in. prin- 
cipal focal length, stadia lines to give an angle of 1 in 
100 would be ;, in. apart. But if the telesco 
were used on a staff ft. 2 in. away, then the 
focal length would be increased to 11 in., and the 
angle subtended by the stadia lines would really be 1 in 
110. Therefore the distance between the staff and the 
objective read off from the length of staff subtended by 
the stadia lines would be only }{ths of the proper distance. 
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and the readings of distance is corrected automatically 
to the centre of the instrument, was the ingenious inven- 
tion of Professor Porro, of Milan. The principle of it 
may be understood by the help of diagram, Fig. 2. 

_ Let O be the objective, and A the axis or centre of the 
instrument. It is desired to make the nodal point P 
coincide with the axis centre of the instrument A. Draw 
the two straight lines or rays rv P and 7,7, P con- 
verging to P on the axis, and enclosing between them 
the required angle, of 1 in 100, for instance. These two 
converging straight lines or rays are further converged by 
the objective by a calculable amount, and are made to 
intersect at the nearer point p, after which they diverge 
again towards the focus, as pq and pq). Ye mys we 
insert a convergent lens L between p and the focus, 
of a principal focal length f, equal to L p, we can then 
cause the two divergent straight lines or rays pq and 
pq to become parallel, so as to always intersect the 
two stadia lines s and s,, wherever they may happen 
to be racked out to for focussing purposes. Hence the 
two stadia lines will, under all circumstances, coincide 
with the. rg of two points on the staff, cut by the 
two straight lines or rays Prr and Pr, 7, diverging 
at an angle of 1 in 100 from P, the centre of the instru- 
ment. 

Since the anallatic lens L, which is an achromatic 
combination, isnecessarily convergent, it therefore shortens 
the focus of the principal objective, so that instead of the 
image being formed at ¢, it is really formed at ¢,, and the 
image is at the same time reduced in scale, generally to 
about Zths. 

If the anallatic lens is pushed in nearer to O, the re- 
duction of image is increased and vice versd, and for that 
reason it has been the custom with some makers of tacho- 
meters to adjust the size of the image to the stadia 
lines (the latter being set approximately at correct dis- 
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tance apart in the first place) by moving the anallatic 
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The only way of getting over this difficulty, and making 
reading for all distances consistent, lies in adopting the 
method of setting the stadia lines at such a distance apart 
as will give the required angle upon the distance, not 
from the staff to the centre of the instrument, but from 
the staff to a nodal point P in front of the telescope 
objective, and at a distance from it equal to its principal 
focal length. : 
For instance, in Fig. I let O be the objective of prin- 
cipal focal length f, and s — s, be the two stadia lines, 
A the axis of the instrument, and §8,, S the staff (here 
shown too near for convenience). Then the lines s, 8, 
are set so as to read off on the staff an interval equal to 
riz of the distance D, and not ;4, of the distance C + D. 
Then under all circumstances the stadia lines will read 
off the distance D, and to get the corrected distance 
from the centre of instrument, D+ C, the surveyor 
must always add the constant C, which is equal to f + d 
—that is, the principal focal length of the objective, plus 
the distance between the objective and the centre of the 
instrument. The reason for this is as follows:—The 
stadia lines are at a fixed distance apart, and if racked in 
and out for focussing, will obviously travel along two 
parallel lines s 7, 8; 7, — to the optic axis of the 
telescope. Now, out of all the elementary rays of light 
going to form the image of the distant staff at s,, 3, the 
only two which will under all changes of staff distance 
fall accurately upon the stadia lines are the two parallel 
rays rs and 7, 8. But these two rays, in order to 
arallel on the rear side of the objective, must obviously 
diverging from the point P on the front side of the 
objective, the distance O P being the principal f 
length of the same. Hence, if the straight lines or rays 
r P, r, P are projected away from the objective, it is 
obviously only points on the staff cut by such straight 
lines whose images will fall upon the two stadia li 
if the latter are so spaced as to make the angle r P 7, 
exactly 1 in 100, then the length of staff read off between 
the stadia lines will always be one-hundredth part of the 
distance D measured from the nodal point P to the staff, 
and therefore the constant C must elways be added in 
order to obtain the distance corrected to the centre of the 
instrument. It is only by this device that simple stadio- 
meter readings can be made consistent and accurate. 


THe ANALLATIC METHOD. 


This involves a different method of optical construc- 
tion, the instrument buggy Ay ge_ called a tachometer if 
of the theodolite form. is optical device, by which 
the necessity for adding the constant is done away with, 


* Director of Messrs, T. Cooke and Sons, Limited, 
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lens to and fro along the optic axis of the instrument. But 
this is not a legitimate method to pursue, for it is obvious 
that there is only one correct position for the anallatic 
lens L, and that is at its own principal focal distance f 
from the refracted nodal point p, such that the rays p q¢ 
and qn shall, after refraction through L, be strictly 
peralle . If, for convenience in adjusting the scale of the 
image to the stadia lines, the anallatic lens is moved out 
of its correct position, then the rays are no foe od parallel, 
and the instrument cannot give consistent ings. 

The correct way is to adjust the distance between the 
stadia lines to fit the image, and not adjust the image 
to fit the stadia lines. 

The former method ot Se Se the more 
troublesome of the two, is the one which the author has 
always pursued. 





THE LJUNGSTROM CONDENSER. 
The Igungstrom Condenser as Applied to Marine 


Engines, 
By Witt1aM Cross, Associate. 


Tue ordinary surface condenser is so well known and 
a used that it would seem almost-presumptuous 
to contend that any radical improvement could be made 
in its design. The author may therefore be pardoned 
if he gives the reasons which = led him to consider that 
ible, 

Mr. Seaton, in his well-known book on ‘Marine Engi- 
—— ” states that for modern mercantile triple engines 
the ordinary cooling surface allowed is 1.3 square feet per 
indicated horse-power, for: His Majesty’s naval engines 
1,1 square feet, and for torpedo-boat destroyers .75 square 
foot per indicated horse-power ; and this may be taken as 


d | fairly representing ordinary practice. The ordinary out- 


side condenser, as largely used for small powers, consists 
usually of one or more D-shaped copper pipes fixed on 
the outside of the hull near to the keel, the steam being 
delivered into the forward end, and the air pump suction 
taking from the after end. A very large number of 
such condensers have been fitted by Messrs. Simpson, 
Strickland, and Co., Limited, and examination of their 
standard drawings showed that the average proportion 
was 1 square foot for 2 indicated horse-power, bales thus 
less than one-half what Mr. Seaton allows, and yet, when 
tested under identical conditions, the outside condenser 
showed itself fully as good, if not somewhat better, than 
the inside. From this it appeared that there was a’possi- 
bility of very considerable improvement in the design of 
the inside condenser as usually made. The author's prac- 


* Paper read before the Institution of Naval Architects. 
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tice is largely in connection with small vessels of com- | to compel the steam to traverse more completely over the 


paratively very high speeds, and the weight and size of | tubes, 


the condenser necessary is always one of the most diffi- 
cult matters to deal with in the design, and this difficulty 
would be apparent in all cases where the maximum 
horse-power = to be got into an exceedingly limited 
space and weight, as, for example, in torpedo-boat 
destroyers or cross-channel steamers. In the case of 
mercantile steamers it is obvious that any saving in 
engine-room weights could be devoted to profitable cargo. 

Fhe Ljungstrém condenser is the invention of a Swedish 
engineer, Mr. F. Ljungstrém. It consists, briefly, of a 
number of thin diagonally corrugated chambers or ele- 
ments of brass fixed together in packets, so arranged 
that the corrugations mutually support one another. 
These packets are fixed in a rectangular casing in such a 
manner that the cooling water flows horizontally through 
the chambers, and the steam flows vertically outside the 
chambers, it being understood that the space through 
which both steam and water have to pass is limited to 
the depth of the corrugations, the result being that a 
very large number of fine streams of steam and water are 





ARRANGEMENT OF 450 J.H.P MACHINERY WITH 


ut even then it is certain that the circulation of 

steam is very defective, as is shown, first, by the illustra- 

tration already given of the greater efficiency of the out- 

side condenser, and, secondly, by the enormously greater 

aw of the cooling surface of the Ljungstrém con- 
enser. 


To compare these :— 

Mr. Seaton—indicated horse-power per 
square foot of cooling surface ... : 

Simpson, Strickland, and Co.—indicated 
horse-power per square foot of cooling 
surface (outside condenser) _... mk 

Ljungstrém—indicated horse-power per 
square foot of cooling surface (corru- 
gated condenser) ... is in 


In other words, 1 square foot of a Ljungstrém is equal 
to 4.5 square feet of an ordinary inside condenser, or 
1.75 square feet of an outside condenser. The obvious 
result of the great reduction in the cooling surface is a 
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corresponding reduction in the size and weight of the 
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WEIGHT DRY 4.05 CWTS. 
« «WITH WATER 4-340 
COOLING SURFAGE 130SQ.FT 
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compelled to travel a sinuous course in close proximity 
to each other, being only separated by the thin walls of 
the corrugated chambers. It vill be noted that the upper 
part of the rectangular casing is full of steam at a pres- 
sure due to the exhaust, whi'st the under side is open 
to the air pump, the two being separated by the packets 
of corrugated chambers. The steam therefore is con- 
strained to pass along the corrugations in intimate con- 
tact with the cooling water, and with sufficient velocity 
to sweep with it all condensed water. The action is thus 
very different to that in a condenser of the ordinary type 
where the steam is admitted into a large chamber full 
of cooling tubes, and allowed to wander about until 
finally condensed, when it drops to the bottom and is 
drawn off by the air pump. 

In large condensers the evil of the steam endeavouring 
to take a short cut to the suction pipe is, to a certain 





extent, recognised, and diaphragm plates are fitted so as 
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condenser, and of the contained water. <A reference to 
the plan herewith (Figs. 1 to 4) of the machinery space 
of the fast yacht Snowdrop II., recently comighaned b 
Messrs. Simpson, Strickland, and Co., will show how 
great a difference the ok gee of the Ljungstrém con- 
denser makes in the weight of the machinery and the 
space occupied. 

It may be mentioned that the boiler is of the modified 
Thornycroft type, the safety-valves being set to lift at 
380 Ib., the grate area is 20 square feét, the effective 
heating surface 937 square feet, and air pressure 2 in. 
The engine is a four-crank quadruple-expansion, built 
under the author’s ag having cylinders 5} in., 7} in., 
108 in., and 16 in. by 7 in., and designed to indicate 420 
indicated horse-power at 900 revolutions, the steam at 





eager valve-chest whilst the main engines are running. 
e total horse-power to be allowed for in the condenser 
is 450. The air-pump is of the ordinary type, 8 in. in 
diameter by 3 in. stroke, fitted with Kinghorn valves, 
and driven off a crank-pin on the forward end of the 
crank-shaft. The total weight of this machinery with 
steam up, and including water in condenser, worked out 
to 37.5 1b. per indicated horse-power. Had a condenser 
of the ordinary type been fitted in place of the Ljung- 
strém, the weight would have been increased to 42 1b. per 
indicated horse-power. The ordinary surface condenser 
originally proposed to be fitted would have been made in 
thin sheet brass, and the weights kept down as low as 


possible. It was, however, finally decided to fit a Ljung- 
strém. The following is the comparison :— 
Ordinary. Ljungstrém. 
Cooling surface... 470 sq. ft. 130 sq. ft. 
Weight, dry 18 ewt. 4.05 ewt. 
ote with water eas 4.94 ,, 
Cubic measurements . 46 ft. 7 ft. 





The Ljungstrém Syndicate guaranteed a vacuum of 
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22 in. to 23 in. when running full power, and 27 in. to 
27.5 in. under cruising conditions. It was designed to 
condense 9000 lb. of steam per hour, equal to 70 lb. per 
square foot of active cooling surface, as against about 
| 20 lb. per square foot in a condenser of the ordinary type. 
| These guarantees were somewhat exceeded; the actual 
vacuum maintained at full power being 224 in. to 23} in., 
and under cruising conditions 28 in. to 29 in. 
| The condenser as shown has now been considerably 
used, and has given no trouble of any kind. A recent ex- 
| amination and test showed everything to be clean and in 
| perfect order. With regard to an objection that has becn 
raised that the corrugations on the steam side will in pro- 
| cess of time get choked up with grease, it may be pointed 
out that the passages are very short, and the velocity 
| through them will tend to sweep any grease away. 
| Many experiments were made with a prow Ljung- 
| strém condenser fitted on board the s.s. Caffila, and used for 
| producing fresh water for cattle. The outside size of the 
| casing was 7} in. by 7} in. by 7} in., with 10 square feet 
of cooling surface. The condenser took steam direct 
from the donkey boiler, and worked without vacuum. 
With a boiler pressure of 50 lb., and sea water at 
60 deg. Fahr., it condensed 1 gallon in 36.5 seconds— 
equal to 2370 gallons in 24 hours. Further experiments 
were then made to determine the effect of oil as regards 
choking up the ges. To effect thisa pint of Engel- 
bert’s cylinder oil was injected daily into the boiler. This 
test was continued for eight days, after which the con- 
denser was stripped and examined. The engineer, Mr. 
William Holt, reports :— 

‘‘Shortly after arriving here I took it to pieces to ex- 
amine, and found the steam side (after passing the lubri- 
cating oil through it with the steam) as clean and clear as 
it was before starting to test it ; it had not got foul in any 
portion of it; the water side I also examined, and could 
not find the least formation of scale ; in fact, I consider 
the condenser (both the steam and water sides) to be as 
clean regarding scale and oil as it was before it was tested. 








boiler pressure being admitted direct to the high-pressure 
valve-chest. The auxiliary engines, consisting of the fan 
and circulating pump engines, exhaust into the low- | 


I may mention that the quantity of fresh water made 
while testing the condenser would’ be: from about 14 to 
2 gallons per minute. I will leave the condenser in the 
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same condition as I found it on arrival here, so that if 
you should desire to see it, you will be able to do so at 
our loading port.” : : 

This would appear to be fairly conclusive, and quite 
bears out the experience on Snowdrop II. Moreover, 
there is no difficulty in boiling the condenser out with 
soda in the usual way, if found necessary. In any case, 
with the high — now used, the less grease used in 
the cylinders the better. In the engines in question, no 
lubricating arrangements of any kind are fitted, and no 
trouble has been experienced ; the cylinders, pistons, and 
valves being in perfect order, the only oil that can get 
into the condenser being the small amount that creeps up 
the low-pressure piston-rod. Eliminating the engine from 
the question, this condenser is easily capable of handling 
all the steam that can be generated by a boiler of the sizes 
given, working with 2-in. air pressure, and which would 
certainly require an ordinary surface condenser having 
470 square feet of cooling surface to deal with it. 

The machinery as fitted in destroyers and torpedo- boats 
is probably the lightest in what may be termed general 
use, the weight being only about 50 1b. per indicated 
horse-power. Taking each engine at 3000 indicated horse- 
power, the condenser would have a cooling surface of 
about 2250 square feet, and would weigh, with water, 
about 4 tons. A Ljungstrém condenser to do the same 
duty would only weigh 1.5 tons—equivalent to a reduc- 
tion of 5 tons on the total engine-room weights. 

The detail construction of the condenser is shown in 
Fig. 5. 

Kt shows a plate after corrugation, but before being 
bent; Bis such a plate dertinily bent ; and C shows the 
Jlate bent up and-the joint brased, forming one element ; 
p Fig. 6, is a packet formed of fifteen such elements 
ready to be fixed into the casing. 

It will be noted when the plate is bent up to form an 
element that the inclination of the corrugations is re- 
versed, so that on the one side they run from right to 
left, and on the other from left to right. In consequence 
the plates mutually support each other, and, further, at 
each crossing of the corrugations an eddy is formed in 
the stream passing along it, so there is no possibility of 
any particle of steam or water passing through without 
having been in actual contact with the walls. The ele- 
ments after having been tinned are assembled in packets 
of convenient size—say about fifteen. A lapping ‘of 
copper wire about } in. long is put over each end, the 
packet is then stood upright in a suitable mould and 
melted solder run in until the outside of the corrugations 
are filled up to the height of the lappings. e 

The packet is now complete, and forms a multiple box, 
in which there are two series of narrow apertures at right 
angles. to each other; horizontal passages for cooling 
water through the elements and vertical passages for 
steam between the elements. In the 450 indicated horse- 
power condenser above referred to, seven such packets 
are fixed in a rectangular casing. This casing is of 
phosphor bronze, and measures over all :— 


Tn. 
Length 38 
Breadth 18 
Depth 13 


The drawing (Fig. 3) of the machinery space, steam 
yacht Snowdrop II., shows clearly how small the con- 
denser appears when in place. : : 

The question of liability to leakage and ease in effecting 
repairs is one of great importance, and would appear to 
be decidedly in favour of the Ljungstrém. Not only are 
the number of parts much fewer, but there is a complete 
absence of the multiplicity of packed glands, with their 
attendant trouble and leakage, and it is more than pro- 
bable that brass, in the form of thin corrugated sheets, will 
be found far less liable to hidden flaws, which in time 
will develop into splits, than the same material when 
drawn into the form of tubes. 

The.author trusts that he has, however imperfectly, 
been able to demonstrate how great an improvement the 
Ljungstrém condenser is over one of the ordinary type, 
and, though all condensers yet made on this system have 
.been of a comparatively small size, still, one of seven 
packets of elements and 450 horse-power is considerably 
-More than a model, and there is no reason why one con- 
taining many more packets should not be found equally 
satisfactory and efficient. 








THE GROWTH OF MINIATURE VOLCANOES 
IN BOILER SCALE.* 
By C. E. SrromMeyer. 


THE samples of boiler scale which are shown this 
evening are of rare occurrence, and resemble, as will. be 
seen, miniature volcanoes, their growth being, I think, 
very similar to the growth of real volcanoes, except that, 
instead of the added matter around the vents being 
thrown up as dust and lava, it is extracted from the 
boiler water in which it was held in solution. Probably 
the raising of the land around mineral springs is the exact 
counterpart of the growth of these vents in boiler scale. 

Mr. Yarrow once made an experiment on circulation 
by suspending a U tube from a reservoir filled with water. 
Having heated, say, the right leg until circulation was set 
up, the circulation was not reversed when the flame was 
transferred to the left leg. If, therefore, good circulation 
by heating is once established, these conditions would 
have to change considerably before the current of steam 
and water is reversed. 

In the case of hot springs, surface water enters into a 


* Paper read before the Manchester Literary and 
Philosophical Society, to which Society we are indebted 
for the loan of the blocks by which the paper is 


porous stratum, and under favourable conditions descends 
to a depth where it acquires a considerable temperature. 
Should there be i pow here to the surface, this warm 
water will rise and overflow, carrying with ‘it soluble and 
even insoluble matter, which, under favourable circum- 
stances, deposits itself around the vent, whose top level 
may easily be raised to the level of the intake without in 
the least reducing the flow, even if the process illustrated 
by Mr. Yarrow is at work. In nature, the underground 
temperature contours must adapt themselves to the 
surface contours of the rising land around the vents, and 
the greatest heat will then applied to the up-flowing 
water in the vent and not to the down-flowing water in 
the porous strata. Thus far theaction in hot springs and 
in the miniature volcanoes is identical, for wherever in a 
boiler the scale is thickest, there will the underlying boiler 
plate with its fire on the outside be the hottest, and, 
of course, the temperature of thick scale will be hotter 
than that of the surrounding thin scale. 


_ Should the action of the hot spring continue for a con- | 
siderable length of time, then its vent might rise to a 

considerable height above the intake, but only if the 

downtake channels descend to considerable depths. For 

obvious reasons this condition is most generally to be | 
found near ocean shores, and it is here also that high | 
volcanoes are most frequent. On first thoughts it might 

seem impossible for volcanoes like Chimborazo to have 

been built up in this manner, for the difference of pres- 

sure represented by a height of 27,000 ft. above sea-level | 
is greater than the difference of pressure due to down- | 
flowing cold water and up-rushing superheated water and | 
steam. Suppose, however, that this volcano had not | 
grown ; suppose that it had once been a mountain and | 
that imprisoned superheated water and steam had blown | 
off its cap, then it 1s necessary to explain why this water, | 
which must have been led downwards through some | 
natural channel, should not flow back into the ocean 

instead of overcoming an earth pressure represented by at | 
least twice the height of the mountain. It is ible to | 
conceive this action with low mountains, and it is noto- | 
rious that the most violent eruptions have occurred with 

them ; but it is impossible that high volcanoes should 

have been formed in this manner. 





illustrated. 


One notable feature of high volcanoes is that they are! 








always active and their vents are always open ; under 
such conditions, particularly as the core of such moun- 
tains must be very hot, these vents act almost like warm 
chimneys, and — an upward draught which assists 
the already highly heated steam to escape. Should such a 
vent get closed, then most probably the superheated steam 
would be capable of exerting sufficient pressure to burst 
out at the base of the mountain. It is also possible that 
the gradual adjustment of the internal temperature may 
cause the mountain crust to crack through its old vent, 
through which the old activity would recommence. 
Amongst the specimens of boiler scale shown is one 
mound cut in two. At one time the vent reached from 
the boiler plate to the surface ; for some reason, possibly 
because of less heavy firing, scale has closed the vent ; 
but should the firing have increased again, doubtless the 


whole mound would have been blown off the plate. 
_ Some of the samples have been he 
is a front view of a group of three 





cap at 2 ed. Fig. 1 


igh-peaked volcanoes 





Fie. 1. 


Fig. 2, 


and one mound (at the left front) whose vent is closed ; 
but all four vents can be seen in Fig. 2, which is a view of 
the under side. The lower edge of Fig. 1 corresponds to 
the top edge of Fig. 2. 








Swepisu Mera.turatcat Inpustry.—The production of 
pig iron in Sweden last year was returned at 524,400 tons, 
as compared with 528,375 tons in 1901. The output of 
bloom and bar iron last year was 183,600 tons, as com- 
pared with 164,850 tons ; of Bessemer ingots, 85,200 tons, 
as compared with 87,231 tons ; and of open-hearth ingots, 
198,300 tons, as compared with 190,877 tons. 


AMERICAN CoAL Imports.—The imports of coal into the 
United States last year were increased by recent labour 
troubles in the American coal trade to 2,478,375 tons, as 
compared with 1,919,962 tons in 1901. The increase in 
the imports was still continuing in December, the receipts 
in that month having been 320,684 tons, as compared 
with 162,174 tons in December, 1901. The imports of 
coal from Canada last year were 1,678,919 tons, as com- 

ared with 1,438,501 tons in 1901. The imports from 

reat Britain were 456,184 tons, as compared with 75,302 
tons, 
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THE BALLASTING OF STEAMERS. 
The Baliasting of Steamers for North Atlantic Voyages.* 
By S. J. P. Tuearte, Member of Council. 


One of the results of the adoption of the McKinley 
Tariff by the American Government has been that of 
imposing greater difficulties than had hitherto been ex- 
perienced in the ballasting of vessels. For, as that tariff 
so largely shuts out European products from the American 
market, it consequently follows that vessels proceeding to 
American ports from the United Kingdom for cargoes 
have to do so for the most part in ballast. Under any 
circumstances the North Atlantic passage is a trying one, 
especially in winter ; but if a steamer has to make that 
passage with no more ballast, in addition to her bunker 
coals, than the water which can be carried in her double 
bottem and peak tanks, the risks consequent upon 
weather are apt to be of a damaging character, both to 
hull and mete «Hey It is true that es are not 
often attempted in such very light trim; but the con- 
sequences experienced have had the effect_of so far 
directing public attention to the subject that Parliament 
has been asked to undertake the difficult, if not indeed 
impracticable, task of legislating for a minimum immer- 
sion of vessels. 

The use of ballast has, of course, at all times been occa- 
sionally necessary in ocean navigation. However desirable 
it may be upon financial grounds to carry a cargo to 
every port a vessel has to visit, it often happens that no 
cargo can be obtained, and so from time immemoi 
vessels have sometimes had to make outward or homeward 
voyages in ballast. A visitor to the Tyne will not fail to 
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necessary. Members of this Institution will not 


may be offered for the relatively greater frequency of 
these failures, it will scarcely be disputed by anyone that 
the too light immersion of steamers, with the attendant 
racing of the engines, has been contributory to bringing 
them about. Other causes may, however, often account 
for a broken shaft ; but no other cause than insufficient 
immersion and improper light trim will account for some 
of the cases of damage which have occurred. 

The principal of these is that due to what is popularly 
described as ‘‘ pounding” or ‘‘thrashing” the sea, the 
co uences Bye ems are experienced at the forward 


bad | part of the bottoms of steamers, more especially when 


of full form. So well recognised has this kind of damage 
become that the Committee of Lloyd’s Register have 
already provided against it by increased structural and 
local strength at that part of the vessel. In this con- 
nection it must be borne in mind that until the light 
ballast trim became usual in the North Atlantic trade, 
the necessity for such additions had never arisen. The 
symptoms observed in these cases of ‘‘ pounding” or 
“thrashing” in steamers not strengthened — a to 
provide against them are common and invariable. They 
consist of started rivets, and even plating so much in- 
dented between the forward frames of double bottom as 
often to present an appearance of corrugation. ; 
But damage due to unduly light immersion and im- 





proper trim is not limited to the effects of ‘‘ pounding” 
Fug. 5. 
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notice the immense mounds of gravel which were carried 
there by colliers from the Thames before the days of 
water ballast and double bottoms. For while London 
wanted coal, Newcastle did not want corresponding 
quantities of anything that London produced, and so the 
collier brigs had to be stiffened sufficiently for the voyage 
by taking on board Thames gravel. When iron steam 
colliers first took the place of wooden brigs, they were 
ballasted with gravel also, until the happy thought 
occurred to a shrewd iron shipbuilder that water which 
would flow into a ship and could be pumped out wasa 
cheaper form of ballast than gravel, which could be put 
on board and discharged only at a considerable expense. 
From constructing water-ballast tanks within the ship 
to building tanks as part of the ship was a simple, yet 


vastly important, evolutionary development of almost | 


as it did, not only the needed 
stability, but also the itional security, of two bottoms 
instead of only one. The story of the McIntyre tank, 
and of the cellular double bottom which spfang from it, 
has already been well told by the late Mr. Martell in the 
Transactions of this Institution. Until the adoption by 
our American cousins of the McKinley Tariff, the cellular 
double bottom used in conjunction with the trimming 
tanks in the peaks served the full purpose of all that was 
ordinarily uired in steamers. , In one or two ve 
large sailing shi employer in special trades, the addi- 
tion of deep midship tanks had been found necessary ; 
but at that time the fitting of such additional ballasting 
facilities was wholly exceptional. This is now no longer 
the case, and for some time past it has been a serious 
question with shipowners, when ordering new steamers to 
be built, whether additional water ballast beyond the 
capacities of double bottom and peaks should be provided 
for, and in what way such additional water ballast might 
best be carried. ; 

Before proceeding to consider the arrangements which 
have been adopted for the additional ballasting of 


priceless value, ae 


* Paper read before the Institution of Naval Architects. 





need to be reminded of the greater frequency of failures | confined spaces built and stiffen 
with screw shafting which have occurred of late as com- | bunker coal, these oo 
pared with previous experience. Whatever other reasons | sand, gravel, or rubbish ballas 


| 


| 





steamers, it will, perhaps, be well to indicate some of the | the results show a marked tendency in the direction of 
experiences which have made this precaution so important | improvement. 


teamer ballast consists principally of water carried in 
for the purpose, and of 
uently supplemented with 
t to the extent considered 
necessary in each case. The ——— in which these 
kinds of ballast are used will be roughly gathered from 
the following cases taken at random :— 





Total 
Ballast. 


Bunker 
Coals. 


Loaded Dead-| Water 
weight. Ballast. | 


tons tons | 
8125 


| Rubbish. 





tons 
1350 
1100 

800 


2500 400 


These are, of course, the weights at the commencement 
of a voyage, and they would vary during the voyage only 
to the extent of the bunker coal consumed. As the 
vessels approach the American coast, it is a common 
practice to throw the whole, or the greater portion, of the 
sand or rubbish ballast overboard; and as it is for the 
most part usually carried on the upper deck or in the tween 
decks, this is easily done by the crew. If the bunker 
coal is largely depended upon for ballasting pu then 
care is, or should be, taken to ship enough at the start to 
leave at the end of the voyage a sufficient margin of un- 
consumed to provide, with the water and rubbish, 
the necessary immersion and stability for coping with 
bad weather, if it should be then encountered. 
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and “thrashing ;” in fact, the North Atlantic winter | special ballasting of steamers 


trade is more trying in some respects to the unduly light 
| than to the properly loaded : 
| is important to note that casualties in light ballast trim 
| have been attended with but little or no loss of life, and 
| the damages sustained have, upon the whole, been of a 

relatively unimportant character. : 
It is not the purpose of this pore to discuss the merits 


of Lord Muskerry’s proposa‘ 


vessel. At the same time it 


| 


In determining what is a proper ballasting for any 
vessel, experience is, of course, the most trustworthy 
uide, and such experience can at first be obtained only 
rom the performances of other more or less similar vessels, 
but afterwards by observations on the behaviour of the 
vessel herself under various conditions of loading and 
immersion. 

The period which has elapsed since the necessity for 
a began to disclose itself has 

rmitted of valuable results being collected and formu- 
ated for future guidance. As a consequence, most new 
steamers are being provided with additional facilities for 
carrying water ballast beyond those which were found 
necessary a few years ago. When large quantities of 
water ballast can be carried in a vessel and placed in the 
right position for trim and stability, there is, of course, 


These will doubtless | yery little or no need for sand or rubbish ballast, and in 


receive ample and able consideration from the committee | the best arranged designs water and coals al fi 
| appointed to inquire into the subject. It is, however, | to be sufficien’ for ihe pasar, mae ate found 


a matter open to question whether, 2 rd to the 
varied conditions in which steamers will ound when 
| trading in different parts of the world, it would be prac- 
| ticable to assign to them definite lines of suitable mini- 
mum immersion, and an expression of opinion upon the 
subject by this Institution could not fail to have great 
| weight in guiding future deliberations thereon. 

This paper is intended rather to consider the general 
question of the ballasting of steamers, the methods 
already proposed and adopted for carrying water ballast, 
and to discuss some important features in connection with 
the same. For this purpose inquiries have been made 
at the prnvieel ports in Great Britain with a view to 
ascertaining the general practice adopted in the ballast- 
ing of vessels, more especially as s what is known 
as the “‘tramp” steamer, with which by far the greater 
perkat the ocean carrying trade of this country 1s _per- 
ormed. Particulars have been obtained of the ballast- 
ing of about mie | vessels, and these are. os peep in a 
tabulated form. My obligations to my friends and corre- 
spondents for the valuable information collected in that 
way are very great; but, as need scarcely be said, the 
data so obtained cannot be disclosed in a form which 
would admit of identification of the vessels, and can only 
be referred to in general terms. ’ 

It would appear that, for the most part, there is an 
absence of uniformity of practice in the matter of ballast- 
ing; but at the same time the indications point to a 
strong and growing desire on the part of shipowne 
and shipmasters to properly ballast their vessels, an 








There appears to be a prevalent opinion that in an 
ordinary tramp steamer a total deadweight of ballast 
equal to about one-third the deadweight cargo-carrying 
capacity will give a good ballast immersion when on a 
winter Atlantic voyage, provided the ballast is so placed 
as to trim the vessel not more than 4 ft. to 5 ft. by the 
stern, and to immerse two-thirds of the diameter of the 
screw propeller. This ballast includes the bunker coal 
on board when ae | on the voyage, and it is, besides, 
usually made up of sand or rubbish ballast also in addition 
to ~ water carried in the double bottom and peak ballast 
tanks. 

An examination of the cases of vessels so ballasted and 
sent to sea shows that the mean ballast immersion at start- 
ing on the voyage is about 0.55 to 0.6 of their mean load 
draught, and is, of course, less at the end of the run. 
bags 80 een and trimmed about 4 ft. by the _ 
are said to have e good even in winter; but 
in cases where the total bellaeting has been lower than 
0.3 of the deadweight, damage, consisting chiefly of started 
shell-riveting, has often been cet ma. This has been 
especially the case when, in order to sufficiently immerse 
the propeller, it has been found necessary to trim the 
vessel very much by the stern. 

An examination of the particulars contained in the 
appended Table A will show the great diversity of practice 
which has prevailed in the ballasting of steamers during 
recent years. In a few of the least immersed cases some 
slight structural damage was sustained at the fore part of 
the bottom, but in the great majority of the cases the 














APRIL 17, 1903. ] 


ENGINEERING. 





537 








vessels made satisfactory passages. The mean immersion 
in these forty-one instances is 0.59 of the load immersion, 
and this corresponds with an average weight of ballast 
equal to 0.36 of the deadweight capacity of the vessels. 
As will be seen in the Table, there is a general tendency 
to give the larger steamers, when in ballast trim, a pro- 
rtionately greater deadweight than the smaller ones ; 
ut whether the vessel be large or small; the proportionate 
immersion should necessarily vary with the type of vessel 
and the extent of her deck erections. 

A high-sided vessel of the shelter-deck type, with full 
form, requires a deeper immersion than a flush-deck 
vessel with poop and forecastle, and a comparatively 
short bridge- house, and the best ballasting practice 
appears to take account of these conditions. Then, 
again, a broad shallow vessel would require the centre of 
gravity of the ballast to be at a higher position than in a 
comparatively narrow and deep one. varied are the 


narrow vessels the ballast tanks supplied the required 
stability. 

The tendency of recent years, for various reasons, was to 
increase the breadths of steamers in proportion to their 
depth, and hence water ast carried in the double 
bottom sometimes provided more stability than was desir- 
able for easy movement. For thisreason various measures 
have at times been adopted for obtaining the necessary 
immersion in a light condition with a higher centre of 
gravity than would result from the cellular double bottom 
alone being filled. 

Figs. 3.and 4 show in section and profile respectively 
the arrangement devised by Mr. McGlashan, of West 
Hartlepool, and carried out in some vessels built by Messrs. 

Gray and Co. _ As will seen, this consists of an 
inner bottom, which instead of ‘stopping at the bilges on 
each side, extends to the upper deck for nearly three- 
fifths the vessel’s length, and having the usual water- 
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possible conditions of a steamer in ballast that it appears 
to be impossible to lay down any definite rules for Vellast- 
ing a trim, and centre of gravity which would 
properly apply to all cases. : 
Withoot smarting that the least ballasted of the vessels 
referred to in the tabulated statement was efficient for a 
North Atlantic winter voyage, or that all the ballast 
carried in the most deeply immersed case was absolutely 
necessary, the particulars are offered as illustrations of 
what has been done, and, even to that extent, will pro- 
bably be of some interest. d 
Having thus briefly discussed the general question of 
ballasting, it will perhaps be of interest to consider the 
various means hitherto provided in steamers for carrying 
water ballast safely por usefully. The McIntyre tank 
shown in Fig. 1, and the ordinary cellular double bottom 
shown in Fig. 2, are familiar to the members of this Insti- 
tution, as also are peak tanks when water is carried chiefl 
for trimming purposes at the extremities of a vessel. 
These were, as already mentioned, found sufficient until 
2omparatively recently for ballasting purposes in steamers. 
For shortruns from a discharging port to a loading port, 
for shifting in a harbour or dock, or for the coasting trade, 
such as that of the screw collier, nothing better could be 
desired, and when light cargoes were carried in deep and 
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| tight divisions at the setanin plates. The side and bilge 
| stringers are wide enough to be attached to the inner 
bottom plating, forming, in fact, a similar arrangement 
at the sides of the vessel to that in the bottom—that is to 
| Say, @ series of intercostal longitudinal girders, Com- 
| munication is. established between the several spaces by 
means of manholes in the longitudinal divisions and in 
the plate frames. The arrangement is suggestive of that 
devised by the late Mr. Scott Russell, and carried out 
‘in the Great Eastern; but the longitudinal girders in 
| this design are not continuous, as was the case in that 
vessel. 
| Not only does this extended double-bottom system 
| afford space for carrying a large body of water ballast 





| with a suitably high centre of gravity, but the structural | sea. 


| arrangement is of a very efficient character. The t 

| ing conditions are undoubtedly excellent, for, even if 
| either of the divisions was at any time not full of water, 
|the movement possible to the water could not have a 
| damaging effect upon the structure in so confined a space. 
Moreover, provided the spaces on both sides are arranged 
to be filled at the same time and at the same rate, there 
would be no risk of instability when the spaces were only 
partly filled, which cannot be said of all the devices 
‘adopted in vessels for carrying water ballast. It will be 














observed that before and abaft the side tanks the arrange- 


ment of water ballast is that ordinarily adopted. 
Another arrangement for a water ballast is 
shown in section, profile, and plan by Figs. 5,6, and7. In 


this case the tanks for receiving the additional ballast to 
that in the double bottom are placed at the level and on 
the upper side of the upper deck between and at the sides 
of the hatchways. The device may be simply described 
as’ a double-deck ballast-tank system, which in this = 
ticular case was subdivided as shown on the part-deck 
plan. 

There is no necessity for considering the structural de- 
tails of the scheme, except to remark that it involves 
additional pillaring as to those which are necessary 
in ordinary cases. In broad, shallow vessels fitted in this 
way the centre of gravity is raised to such a height as is 
desiranle for easy motion in a seaway ; and as the tanks 
are fitted to the after deck, they secure the desired trim. 

By the arrangement shown in Figs. 8 and 9 water is 
carried in yy sama of the tween decks which can 
used for cargo by means of side hatches, as shown on the 
plan, when the vessel is in the laden condition. These 
tanks are also subdivided in the manner indicated. By 
this method additional pillaring beneath the tanks is also 


necessary. 

The methods shown by Figs. 5 and 8 have not as yet 
been commonly adopted, but they serve to show the 
direction in which solutions to the ballasting difficulty 
are being sought. 

Figs. 10 to 12 show in profile and part plan an arrange- 
ment of water ballasting which has been adopted with 
excellent results in twin-screw steamers. In addition to the 
ordinary arrangement of double bottom and peak tanks, 
this shelter-deck vessel has a deep ballast tank extending 
to the height of main deck situated just on the fore side of 
the boiler space, and she has besides a series of three tanks 
in No. 4 cargo hold, extending to the height of the twin- 
screw shaft tunnels, which form the boundaries between 
the tanks. There being no provision for placing cargo in 
these latter compartments, they are treated as ballast 
tanks pure and simple, and are not measured for tonnage. 
Of course, for certain trades so much loss of cargo space 
would be objectionable, but when suitable to the service 
for which the ship is to be employed, ‘the arrangement is 
an excellent one. 

As contrasted with the last-mentioned method, atten- 
tion may be called to the tunnel tank system shown b 
Fig. 11, in which by specially stiffening the ordinary shaft 
tunnel of a steamer and making it perfectly water-tight, 
it is employed for carrying water ballast. There is the 
obvious objection that while this space is full of water, 
the shafting cannot t at when desired ; but when re- 
volving in so large a body of water there can be no risk of 
it becoming overheated at a bearing. 

The most usual arrangement of water ballasting 
steamers, when additional provision is made beyond the 
double bottom and peaks, is that of deep midship tanks, 
two of which are shown in Fig. 13, although in most cases 
only onesuch tank is adopted. These deep tanks usually 
extend from the top of the double bottom to the main 
or middle deck, and from side to side of the vessel. When 
only one-deep tank is fitted, it is sometimes placed on the 
fore ‘side of the boiler space, although for pur of 
trim it is usually found advantageous to fit it just abaft 
the engine-room, When not carrying water ballast, these 
deep tanks are used for cargo, which is loaded and dis- 
pire pe by means of hatchways, which are necessarily 
fitted with a watertight lid. ; 

Special care must obviously be given to the stiffening 
of the bulkheads of such ballast tanks, some of which are 
capable of holding upwards of 1800 tons of water. Even 
for steady water pressure a great deal of stiffening is re- 
quired, as is demonstrated when the ordinary tests are 
— before the vessel is completed. | 

t has hitherto been the usual practice to fit a longi- 
tudinal middle line bulkhead in large and deep water- 
ballast tanks, not only on account of the important stif- 
fening thereby afforded to the transverse bounding bulk- 
heads of the tank, but also as a measure of precaution 
against such a contingency as that of the tank being not: 
entirely filled with water at a time. when ‘the vessel 
would be rolling in a seaway. Such a longitudinal parti- 
tion bulkhead is always fitted in the tanks of oil-carrying 
steamers, and doubtless for similar reasons. 

Even in cases where a middle line longitudinal bulk- 
head has been fitted, serious damage has been sustained 
by the structure when, by inadvertence or neglect, the deep 
tank has not been entirely filled with water. In some 
cases the longitudinal bulkhead has been made absolutely 
water-tight, but in others it has been considered sufficient 
to supply a strong partition without watertightness. 

Some owners have even left a few manhole spaces at 
the bottom of the partition bulkhead to permit of com- 
munication between the two divisions of the deep tank, 
and as the flow from side to side would be relatively slow 
as compared with the period of the vessel’s roll, no incon- 
venience has arisen therefrom. The ty sought in 
fitting the partition has, in short, been to break the wash 
of water at the top of the tank in the event ef the latter 
not being quite full, and to check any tendency to in- 
stability of the. vessel if necessity should suggest the 
otherwise undesirable course of filling up the tank at 


And here it may be remarked that in certain large 


sailing vessels engaged in special trades, involving frequent 
navigation. in ballast, similar deep tanks are sometimes 
fitted. Middle line partition bulkheads in these cases 


have at times stopped on the middle line keelson, leaving 
open spaces between the floors. The filling of such tanks 
in a river or harbour has been known to be accompanied 
with such a decided list of the vessel to one side or the 
other as to lead the owners to complete the longitudinal 
division by fitting watertight intercostals between the 
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floors at the middle line extending from the centre keel- 
son to the keel. et 

Of course, it is not suggested that the conditions of a 
sailing ship with her lofty masts and heavy spars are on 
all fours with those of the ordinary steamer having short 

le masts, but the tendencies are the same in both cases. 
fe has been often said that ‘‘familiarity breeds con- 
tempt.” Deep water-ballast tanks have been in use for 
sufficiently long a time, and have proved so useful and 
trustworthy that some owners seem to lose sight of the 
possibilities of trouble attending their use. 5 

It will be evident that a deep ballast tank with a 
hatchway subdivided at the middle line bulkhead does 
not afford quite the same facilities for rapid discharge of 
cargo as are found in the case of an ordinary hold where no 
bulkhead or shifting boards are fitted. The extent of the 
inconvenience has possibly in some cases been unduly 
magnified ; but when there are two tunnels for twin- 
screw shaftin ing through the deep tank, in addi- 
tion to a middle line bulkhead between them, it can 
easily be understood that both loss of stowage and in- 
creased difficulty of a cargo will result. The 
extending of a side of one of the tunnels to the crown of 
the tank would diminish the evil, provided the hatch- 
ways to the tank, and those in the deck above, were suit- 
ably spaced in relation to each other. 


TABLE A.—Ballasted Conditions of Certain Steamers. 
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* P = poop. B = bridge. F = forecastle. 

Be. this as it may, there is of late an expressed desire 
on th part of one or two shipowners to wholly dispense 
with the partition bulkhead, even in cases wherein the 
vessel is more than 56 ft. broad and the tank 21 ft. deep. 
It is urged that, if the tank is always full when used for 
ballasting, there can be no risk in omitting the partition 
at middle line, B pire of course, that equivalent 
stiffening be afforded to the end bulkheads to that which 
they would receive from the middle line bulkhead. 

The crux of the whole question is that of depending 
wholly upon the care and attention of officers -and crew 
rather than the alternative of providing such precau- 
tionary measures as would prevent serious evil resulting 
from the negligence or mistakes which, unfortunately, 
occur, not only on shipboard, but everywhere else where 
men are employed. The =e is one of interest and 
importance, and, 
discussion by this Institution, 

Tt is said that some sh’ powners have, for pur of 
ballasting, even gone so far as to partially fill the after 
holds of steamers with water, free to lash from shaft 
tunnel to side of vessel with every roll she makes, and it 
is alleged that no damage has resulted from so doing.- 
But important as is a sufficiently deep immersion to a 
vessel, such a method of ballasting as that can scarcely be 
recommended as prudent or desirable. It is of good 
omen, however, to observe that in the great majority of 
cases, and in the absence of any compulsory legislation on 
the subject, the shipowners of this country are givi 
serious attention to the ballasting of their vessels, an 
that in most of the large steamers recently built, and now 
building, provision is made for their proper immersion 
when not carrying ‘0. There is no question of honesty 
of purpose when omissions or deviations of any kind from 


rhaps, will be considered worthy of | 1, 





common and accepted a are proposed. The ship- 
owners of this country have shown themselves as a body 
to be influenced :by high principles, even in those days, 
happily now long past, when they were not always so 
credited by their critics ; and if, in rd to the matter 
of ballast immersion, the subject be left to shipowners 
and underwriters to work out a solution of the problem 
between themselves, there can be little doubt that the 
evolution of the British mercantile steamer will p 

in the future as in the past, upon lines of efficiency and 
safety. 








CATALOGUES. 

WE have received from Messrs. Holt and Willetts, 
na the Lion Works, —— - sewer a ee 
electric passenger an goods elevators, and of other 
types of oe ed machinery worked either by hand 
or power. The various types of lift shown range up 
from small dinner lifts to the largest types of hotel 
and warehouse lifts.—The Lahmeyer Electrical Com- 
pony, Limited, of 109 and 111, New Oxford - street, 

.C., have sent us a copy of.a pamphlet just issued 
by them describing the special features of the firm’s 
asynchronous motors.— The Pratt and Whitney Com- 

ny have issued a circular calling attention to a large 
increase they have recently made in their small-tool 
department. They claim that with their new facilities 
they can furnish special taps, dies, and cutters more 
cheaply than it is possible to make them in the tool-room 
of an ordinary factory.—We have received from Messrs. 
R. Hornsby and Sons, Limited, of the Spittlegate Iron 
Works, Grantham, a pamphlet illustrating the firm’s up- 
right water-tube Sie. The pamphlet in question is 
elaborately illustrated, the numerous engravings showing 
very clearly the principal features of the system.— 
Messrs. 8. it. Johnson and Co., Limited, of Stratford, 
E., have issued a new price-list of their carbon paper 
filter presses. — Messrs. David Rowell and Co., of 
31, Old Queen-street, S.W., have sent us a copy of 
their new catalogue of light suspension bridges, which 
they supply in all widths up to 10 ft., and for spans 
wa to 300 ft. Included in the same catalogue are 
also illustrations of a variety of metal fences and 
of corrugated iron buildings suitable for railway sta- 
tions, warehouses, and workshops. — An illustrated cir- 
cular describing the Mallett steam separator has beer 
sent us by Messrs. Field, Mallett, and Co., Limited, 
of 38, Mincing-lane, E.C.—Messrs. William Augs. Gibson, 
Limited, of Temple Bar House, 28, Fleet-street, E.C., 
have sent us a copy of their very neatly got up catalogue 
of lifts. The firm make electric as well as high and low- 
pressure hydraulic lifts, the principal features of the 
different patterns being illustrated ——— engravings. 
—We have received from Messrs. Veritys, Limited, a 
copy of their new catalogue of electric machinery and 
supplies. The catalogue in question consists of a number 
of separate sheets bound together into a suitable cover, 
the arrangement being such that supplementary sheets 
can be readily added at any subsequent time.—The 
‘*Stolzenberg” Patent File Company, of Middlesex 
House, London, E.C., have sent us a pamphlet describ- 
ing their system of letter and document filing.—The 
British Schuckert Electric Company, Limited, of Clun 
House, Surrey-street, W.C., have published a pamphlet 
in which their large continuous-current generators are 
illustrated and described.—The Hart Accumulator Com- 
pany, Limited, of Marshgate-lane, Stratford, E., have 
sent us a price-list of their motor-car ignition cells. 

hese are provided either singly or in sets of two or 
three cells, which are assembled in ebonite or celluloid 
boxes.—Mr. F. A. Errington, of 186, Cheapside, Bir- 
mingham, has sent us circulars relating to his tapping- 
chucks and his opening-dies, both of which can, he 
states, be used safely on-any ordinary drilling machine. 
—The Pfluger Accumulator Works, Limited, of 108, 
Fenchurch-street, E.C., have issued a new price-list 
of accumulators which they supply of all sizes up to the 
largest. Appénded to the list are a series of notes on 
the management'of secondary batteries.—Messrs Kérting 
Brothers, of 53, Victoria-street, S.W., have sent us a 
copy of their new catalogue of ejector condensers, non- 
return valves, and automatic exhaust relief valves. Par- 
ticulars are also given in the catalogue of the firm’s 
system of cooling condensing water by spraying it over a 
tank.— Messrs. awe and Co., of 3, Tower Royal, 
Cannon-street, E.C., have ~ issued a new price-list of 
wood-split pulleys, the standard sizes of which range from 
3 in. in diameter by 3 in. wide up to8 ft. in diameter by 
25 in. wide.—We have received from Messrs. A. Schon- 
field and Co., of 61, Great Tower-street, E.C., a circular 
describing a type of small wall drilling-machine now being 
introduced by them.—The British Thomson-Houston 
Company, of Rugby, have sent us copies of illustrated 
circulars describing their continuous-current motors and 
their “‘ knife ” switches.—Messrs. Glenfield and Kennedy, 
imited, of Kilmarnock, have just published a small 
book giving particulars of the different forms of Ashley 
deep-well pumps, of which they have during the last four 
years put some sixty-seven specimens to work. The 
special feature of the Ashley pump lies in the fact that 
both suction and delivery valves are mounted on 
the bucket, so that the difficulty of drawing the suction 
valves for repairs, which frequently arises with deep-well 
pumps of the ordinary type, is non-existent. 








Beie1an Coat Exports.—-The exports of coal from Bel- 
gium in the first two months of this year were 761,169 
tons, as compared with 756,839 tons in the corresponding 
period of 1902. The exports to France figured in these 
totals for 571,434 tons and 591,328 tons respectively, and 
those to the Low Countries for 46,601 tons and 43,397 
tons respectively. 





LAUNCHES AND TRIAL TRIPS. 


Tur Laxevaags Engineering and Shipbuilding Com- 
pany, Bergen, Norway, launched on Tuesday, the 31st 
ult., the s.s. Yason, built to the order of Mr. Yean B. 
Linaae, of Sandifjord, Norway. The principal dimen- 
sions of the boat are :—Length, extreme, 278 ft. ; m, 
37 ft.; depth, moulded, to —— 22ft.3in. The ma- 
chinery is also constructed by the Laxevaags Company, 
the cylinders being 194 in., 31 in., and 51 in. in diameter 
bc 33 in. stroke, designed for an initial working pressure 
of 175 Ib. per square inch. 


There was launched on Thursday, the 2nd inst., from 
the Kast Shipbuilding Yard of Messrs. C. 8. Swan and 
Hunter, Limited, a steel screw steamer named the West- 
mount, specially aR for trading on the Canadian 
Lakes. The vessel has been built to the order of the 
Montreal Transportation Company, and is of the follow- 
ing leading dimensions :—Length over all,.255 ft.; beam, 
extreme, 42 ft.; and depth, moulded, 23 ft.; and she is 
expected to carry a maximum o of 3000 tons on a 
draught of 18 ft. 6 in., or, when trading through the canals, 
a cargo of 1950 tons on 14 ft. draught. The machinery is 
placed aft, as is usual in steamers trading on these lakes, 
and the vessel has only one deck laid, with large specially 
imps Jee hatches for very quick loading aud discharg- 
ing of cargo. The machinery is being constructed by the 
North-Eastern Marine Engineering Company, and con- 
sists of a set of triple-expansion engines with cylinders 
21 in., 35in., and 58 in. in diameter by 39 in. stroke, 
steam being supplied by two single-ended _ boilers 
13 ft. 9 in. in diameter by 10 ft. 3 in. long, working at a 
pressure of 180 Ib. per square inch. 


On Friday, the 3rd inst., an addition was made to 
the well-known fleet of steamers owned by Messrs. T. 
and J. Harrison, Liverpool, by the successful launch of 
the 5000-ton screw steamer Counsellor from the South 
Shipbuilding Yard of Mesrs. Workman, Clark, and Co., 
Limited, Belfast. The machinery and boilers have been 
constructed by the builders at their engine and boiler 
works, and consist of aset of triple-expansion engines of 
about 2500 indicated horse-power. 


On Saturday, the 4th inst., a large oil-carrying steamer, 
built by Messrs. Palmers Shipbuilding and Iron Com- 
any to the order of Messrs. Furness, Withy, and Co., of 
ndon and West Hartlepool, was taken on loaded trial 
at sea, when a satisfactory run was made, the vessel 
maintaining a mean speed of 11.524 knots. Her dimen- 
sions are :—Length, 428 ft.; breadth, 54 ft.; depth, 32 ft.; 
and she has been constructed under the supervision of 
Messrs. Flannery, Baggallay, and Johnson, of London 
and Liverpool, as has also her machinery, which is of the 
triple-expansion type, with ample boiler power, supplied 
by the builders. e vessel has a carrying capacity of 7300 
tons of cargo. 


The new turbine steamer Queen, launched at Dum- 
barton on Saturday, the 4th inst., for the South-Eastern 
and Chatham Railway, marks a departure in cross- 
Channel _ steamers. itherto these vessels have been of 
the paddle or ordinary twin-screw type, but the new vessel 
is a turbine steamer, and is an enlarged example of the 
vessels which have been so successful for river-purposes on 
the Clyde. The new vessel is 310 ft. long, with a 
moulded breadth of 40 ft., and a depth of 25 ft., and has a 
complete awning deck. In large deckhouses-on this deck 
there are anumber of special cabins provided for the con- 
venience of passengers. Amidships is the smoking-room, 
framed in waxed oak in a free, classical design, and up- 
holstered in leather. Above this first-class accommoda- 
tion there is a long promenade deck, extending out to 
the ship’s side, which shelters the awning deck in wet or 
rough weather, and provides a large promenade for pas- 
sengers in fine weather. The ladies’ accommodation is in 
a large apartment on the main deck, framed in oak and 
enamelled pine, with b frieze of anaglypta. Imme- 
diately below this is a gentlemen’s sleeping: > fran 
in panelled oak, with shell pattern frieze, and upholstered 
in rich leather. Abaft this 1s the restaurant, also panélled 
in oak, with anaglypta frieze representing ancient war 
galleys. Largedining-tablesare provided, with revolving 
chairs, capable of accommodating about 50 passengers. 
The second-class accommodation is situated aft, the 
ladies’ cabin being in a large deckhouse on the awning 
deck, the roof of which extends out to the ship’s side, 
forming a sheltered: promenade in wet weather. The 
gentlemen’s accommodation is on the lower deck, and 
consists of comfortably upholstered sofa beds for the 
night service. A large open space is also provided on the 
main deck as a shelter during the day service. As very 
heavy mails have to be frequently handled on this ser- 
vice, the vessel is provided with derricks and two large 
winches for dealing promptly with this matter. The 
vessel is heated throughout the passenger accommoda- 
tion by means of a system of steam piping, and is fitted 
throughout with electric light and electric bell installa- 
tion, the work being done by the builders. The machi- 
nery will consist of Parsons turbines, three being fitted, 
having three lines of shafting. In manceuvring, the centre 
shaft runs free, the two side shafts then take the place of 
ordinary twin screws. As to speed, the builders have 
undertaken that this vessel will have an average seas 
of 21 knots. 





German Steet-Maxinc.—The production of rough steel 
(ingots) in Germany last } gl was 7,780,682 tons. The 
pening preg | output in 1901 was 6,394,222 tons, and in 
1900, 6,645,869 tons. The production of basic steel last 
— in Germany was 15 times greater than that of acid 
steel. 
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ELECTRICAL APPARATUS. 


2195. W. Peto, London, and J. W. T. Cadett, 
Ashstead, Surrey. Storage Batteries. January 29, 
1903.—As an absorbent for the liquid electrolyte of a portable 
storage battery, the inventors propose to use sulphate of lead. 
It is not stated in the specification why this material is preferred. 
(Accepted March 11, 1903.) 


2196. Siemens Brothers and Co., Limited, London. 
(Siemens and Halske, Berlin.) Mounting Magnet Coils. 
(3 Figs.] January 29, 1903.—According to this invention, and in 
order that template-wound coils may be used upon rotor or 
stator parts of dynamo-electric machinery having conductor 
grooves in part covered, the coils are made up and while un- 





secured or secured temporarily in part are placed in position by 
having their convolutions passed separately or a few at a time 
through the openings at the tops of the grooves. In some cases 
the shape of the template-wound coils need not precisely conform 
to that of the finished coils when in place upon the magnet. 
(Accepted March 11, 1903.) 


28,087. F. P. Cox, Mass., U.S.A. Friction 
Compensation in Electricity Meters. [2 Figs.) Decem- 
ber 19, 1902. (Convention date, January 22, 1902.)—In a regis- 
tering or integrating wattmeter according to this invention 
there is provided an assisting coil to balance friction, and this 
i made adjustable bodily to or from the armature, and may, 
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when adjus'ed in one of various positions, occupy one of several 
planes parallel with the armature. The meter-motor may be 
provided with a starting coil in addition to its armature and 
field-magnet coils, the starting coi] being mounted to slide to or 
from the armature, and having means for securing it in any 
position of adjustment throughout its range of movement. (Ac- 
cepted March 11, 1903.) 


26,552. R. A. Fessenden, Manteo, N.C., U.S.A. 
Selective Hertzian Telegraphy. [4 Figs.) December 2, 
1902.—This invention relates to mechanically - tuned Hertzian 
receivers and transmitters for receiving or sending groups of im- 
pulses in at least: two sets. The electro-sensitive part of the receiver 
may be an excessively fine platinum wire which becomes heated, 
and whose resi is quently reduced when Hertzian 
waves of current pass through it. One radiating wire may suffice 
for the conjointly operating receiver and transmitter of a station. 
The transmitter has two contact breakers to the generator of 
high-tension waves, and these are conveniently actuated by motors 
controlled by tuning-forks. The receiver has two mechanically- 
tuned telephonic vibrators actuating through microphones the 
receiving telephone, which will only properly respond when both 
sets of groups of impulses are received. Means are provided 
whereby the similarly constituted transmitters and receivers of a 
station do not interfere with each other. There are sixteen claims, 
three of which are as follow :—‘‘ In a system of signalling by electr: - 
magnetic waves the combination at the sending station of means 








for generating electro-magnetic waves of the same character, 
means for causing the emission of such waves in two or more 
roups at different emission rates, and at the receiving station an 
indicating mechanism 
respectively responsive 


— by the conjoint action of the 
evices.” In a system of signalling by 
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means for generating electro-magnetic waves of the same cha- 
racter and means of causing the emission of sets of groups of 
waves, each set consisting of two or more groups of different 
emission rates. ‘‘In a system of signalling by electro-magnetic 
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waves a receiver responsive to electro-magnetic waves received at 
the station, while at the same time unresponsive to effects pro- 
duced by the generation of electro-magnetic waves at the station.” 
(Accepted March 11, 1903.) 


10,245. G. Marconi and Marconi’s Wireless Tele- 
gravh Company, London. Hertzian Mag 
netic Receivers. [4 Figs.) May 3, 1902,—This invention 
relates to receivers for Hertzian signals, and in which magnetic 
lag is suddenly decreased upon passage of the high frequency 
Hertzian discharge, a humanly perceptible indication being fur- 
nished by a light magnetic mass directly or indirectly in the field 
of the induced magnet. The inventors state that :—‘‘ This in- 
vention is based upon the discovery that a core or rod of magnetic 
material which is not sensibly affected by high frequency electrical 
oscillations or Hertzian waves under ordinary circumstances 
becomes sensitive to them when placed in a varying or moving 
magnetic field.” There is broadly claimed :—‘‘1. In receivers for 
wireless telegraphy, the combination of a core or rod of magnetic 
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material and a varying or moving magnetic field for the purposes 
described.” ‘2. In receivers suitable for wireless telegraphy the 
combination of a core or rod of magnetic material in a varying or 
moving magnetic field, and a coil surrounding the rod or core 
through which the received oscillations are caused to pass.” ‘3, In 
receivers suitable for wireless telegraphy the combination of a 
core or rod of magnetic material in a varying or moving magnetic 
field, .a coil surrounding the rod or core through which the re- 
ceived oscillations are caused to pass, and a second coil likewise 
surrounding the rod or core, and having its ends connected toa 
telephone or other suitable receiving instrument.” Instruments 
are described in which the humanly pecan indication is fur- 
nished by the diaphragm of a telephone connected with a coil 
in the field of the induced magnet. (Accepted March 11, 1903.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


23,122. A. Vogt, West Norwood, Surrey. Internal- 
Combustion es. [6 Figs.) November 15,’ 1901.— 
In this engine the inventor proposes to use compression pressures 
as high as those employed by Diesel, the air when so compressed 
being sufficiently hot to ignite the fuel fluid, but instead of intro- 
ducing the fuel fluid at such a rate that concussion is not pro- 
duced, it is for some reason proposed to introduce it by some means 
quite suddenly and in such a manner that in the absence of an 
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expanding explosion chamber the pressure would reach 235 atmo- 
— The expanding explosion chamber type of engine is 
therefore adopted, and according to this invention the spring con- 
trolling the said expansion (which may conveniently be in connec- 
tion with a cylinder and piston within the working piston of the 
engine) is pneumatic, the fluid pressure thereof being kept so high 
that there is no expansion of the explosion chamber during com- 


pression. (Accepted February 25, 1903.) 
7956. H. G. Hills, Broadbottom, Cheshire. Puri- 
fying Gas. April 5, 1902.—Gas manufactured from car- 


bonaceous material usually contains carbonic acid and ammonia, 
both of which it is desirable to eliminate. This is effected, 
according to this invention, by bringing the gas into contact with 
a solution, preferably saturated, of ium chloride in water, the 
resultant chemical action being that the carbonic acid combines 
with the sodium to form ium carbonate, and the ammonia 
combines with the chlorine, forming ammonium chloride. The 
sodium carbonate is first precipitated in the form of a white 
powder or fine cryst*'s, from which the solution is filtered off. 
The ammonium chloride is extracted from the remaining solu- 





bination at the g station of 
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GUNS AND EXPLOSIVES. 


12,658. A. Reichwald, London. (Fried. Krupp, Essen, 
Germany.) Gun-Slide Protector. [5 Figs.) June 3, 1902. 
—This invention provides means for protecting from dust the 
slide of a gun, in which the gun-barrel alone recoils. In the types 
of ordnance in which the gun-barrel alone recoils, as hitherto 
constructed those parts of the slide not — the guide- 
claws of the barrel are not protected from dust dirt, and it 
may therefore occur that when the gun is moved about from place 
to tenga dust and dirt will adhere to the layer of lubricant on the 
slide. Such inconveniences are obviated, ding to the p t 
invention, by the employment of felt strips, or the like, which 
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are so arranged, either on the gun-barrel itself or on the cradle, 
that they will protect the slide. The felt strip may be placed 
between the cradle and the plates attached to the quaberrel 
between the guide-claws, and may lie with one edge dust-tight 
against the gun-barrel. The plates preferably embrace the slide, 
whilst the felt strips are attached to the inner face of the plates 
next to the under side of the slide, so that they slide along the 
cradle during the recoil and return. The felt strips may also be 
attached to the side walls of the cradle, so that during the recoil 
and return the ends of the plates and claws embracing the slide, 
slide along the felt strips. (Accepted March 4, 1903.) 


745. H.H. Cun Malden, Mass., U.S.A. Aim- 
Recorder. [15 Figs.] January 12, 1903.—In this specification 
is broadly claimed :—“‘1, Target practice apparatus comprising a 
device to be aimed, and indicating means to indicate the accu- 
racy of aim of said device without the issuance of any projectile. 
2. Target practice apparatus comprising a device to be aimed and 
recording means to record the accuracy of aim of said device with- 
out the issuance of any projectile. 3. Target practice apparatus 
comprising the following means adapted to engage and follow the 
aim of a gun, and means co-operating therewith to indicate such 








aim, 4. Target practice apparatus comprising the following means 
adapted to engage and follow the aim of the gun, and means co-ope- 
rating therewith, to record such aim.” The indicating and record- 
ing means may comprise a gyratable member for controlling pur- 
poses, and jointed means engaging the gun, and allowing free posi- 
tioning thereof. The aim is recorded upon puncturable targets 
that may be removed at desired intervals. The means for punc- 
turing are arranged in such wise that the ry pee | needle is 
= momentary contact with the target. (Accepted March 11, 
1903. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 

3919. M. A. Tighe, Princes Risborough. Positive 
Clutch. (2 Figs.) February 15, 1902.—In this driving clutch, 
adaptable for use with belt or chain drive, there are engaging 
ratchets upon the two parts of the clutch, and that part of the 
clutch upon one of the wheels of the driving gear and its attached 
wheel are made slidable upon the clutch shaft, and are so situated 


Pig, fig. 








thereon that when the clutch is engaged the sprocket or other 
wheels of the driving gear are in the same plane. Such a ratchet 
is noiseless in operation, as after displacement of the sliding part 
along its shaft, upon cessation of driving, there is no tendency for 
it to engage the other part of the ratchet until the driving wheel 
again rotates. (Accepted February 25, 1903.) 

11,709. E. Marold, Berlin. Keying Collars to 
Shafts. [4 Figs.) May 22, 1902.—According to this invention 


Fig.2. Fig.3. 
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collars are keyed upon shafts in the manner indicated in the 





tion. 





drawings. The collar key may be of rectangular section and 
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tapered upon its upper or lower surface, and the hole in which it 
is driven may be of corresponding taper. The collar may be made 
in two parts so that it may be put upon the shaft other than over 
the shaft’send. (Accepted March 4, 1903.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


7091. A. D. Penellier, London. Wire for Jointing. 
{19 Figs.) March 22, 1902.—This invention, limited in its scope 
to wire made from gold or gold plate, is intended to facilitate 
the joining together of lengths or of the ends of a length of such 
wire, as, for example, in the manufacture of chain. According 
thereto the wire is cored in some part with solder having the 
desired characteristic, so that when the ends are held together 
and heated as soon as a flux is applied the solder flows without 











excess and joins the ends of the wire neatly, Wire according to 
the invention may be drawn from a solder core covered with a 
gold tube ora tube of rolled gold plate, and can be made up for 
drawing in the various manners described. A rolled gold wire for 
making chain may comprise a fluted hard core wire having its 
fluting channels filled with solder and a bronze covering thereon 
with an outer surface of gold that has been rolled into union 
withit. (Accepted March 4, 1903.) 


4767. F. Baum, Herne, Westphalia, Germany. 
Ore Jiggers. (3 Figs.) February 25, 1902,—According to this 
invention, an ore jigger is provided at the inlet with a ‘‘ regulating 
slide” or the like for the rubble, so as to direct the heavy parts 
thereof into the stone crusher without their having first to travel 
over the settling sieve, where they would produce dust or slime 
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[967] 


by friction with the sieve. The wall of the machine, between the 
settling chamber and the air chamber, is fitted with a regulating 
device—for example, an externally-operated divided slide—whereby 
the stroke of the machine can be altered in such a manner as to 
adjust the action of the machine, after the removal of the heavy 
parts of the rubble, to the altered condition of the materials. 
(Accepted March 4, 1903.) 


PUMPS. 


23,211. A. J. Boult, London. (A. R. Clarke, Chicago, Jil., 
U.S.A.) Gas-Compressors. [9 Figs.) October 24, 1902.— 


According to this invention there is provided and applied to air 
or gas compressors a rack and pinion mechanism for converting 


Fig.1. 





a) 











rotary motion into irregular reciprocating motion, such that the 
power applied to the piston will increase with the compression of 
the gas in the cylinder, and the piston will be caused to dwell at 
the end of the compression stroke for the proper closing of the 
eduction valve. (Accepted March 4, 1903.) 


5110. V. Schwaninger, Oggersheim, Germany. 
Gas Pump. [4 Figs.) February 2s, 1902.—This invention re- 
lates to gas pumps having liquid pistons, and in such according 
thereto there are two pw woe to each liquid piston—one the 
pump cylinder, and the other a cylinder in which motor fluid 


| pressure is put upon the piston. In one described arrangement 


the pump cylinder is connected by one pipe with a source of gas, 























and by another with a control valve, and extends into the motor 
cylinder. (Accepted March 4, 1903.) 


RAILWAYS AND TRAMWAYS. 

2035. W. Weiss, Godesburg, Germany. Rail Sec- 
tion Joints. [10 Figs.) January 28, 1903.—In this joint for 
complete sections of a field railway and comprising combined rails 
and sleepers, junction is effected by the interlocking of end 
sleepers of sections in such a manner that the said end sleepers 


Fug.7. 
me | 














mutually support each other. The edges of the end sleepers may 
be bent into hooks that catch into each other, one or both of the 
hooks clutching the bottom rail flange on the inside and outside, 
or on the outside only, in order to insure that the rails shall be 
kept exactly opposite each other. (Accepted March 11, 1903.) 


VEHICLES. 
24,143, T. G. Stevens, Gravesend. Vehicle Springs. 


(5 Figs.| November 27, 1901.—This invention provides means 
whereby the weight of the contents of a vehicle may be con- 


Fig 




















24/43. 


tinuously indicated by the extent of the deflection of a single 
spring, which is made to receive the weight of the vehicle body 
and its contents at a plurality of points by means of a system of 
toggle supports and levers. (Accepted March 11, 1903.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 
itle-on- e. Fluid- 





5605. H. F. Fullagar, Newcas' 
Pressure Turbines. [3 Figs.) March 6, 1902. —This inven- 
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305) 
tion provides a compound fluid-pressure turbine of the kind 








described in Specification No, 8934, of 1901, and wherein the pas- 


e 


sages for motive fluid in the stationary transverse walls of the 
transverse turbine chambers are formed by and between blades 
that are held in segmental-shaped holes formed in the said walls 
near to the outer peripheries thereof. The ends of the blades fit 
against each other and engage the top and bottom sides of the 
holes. One side of each blade is recessed to form in conjunction 
with the adjacent blade a passage of the required cross-section. 
The rotary blades may be provided not only with thin annular 
baffling devices at their outer ends, but also with annular baffling 
devices of thin sheet material at their inner ends. (Accepted 
March 4, 1908.) 

24,779. H. H. Lake, London. (The Stirling Company, 
Chicago, Ill., U.S.A.) Superheaters. [3 Figs.) November 11, 
1902.—This invention provides a superheater whereby a very high 
temperature can be maintained, it is stated, without danger of 
overheating the tubes, and whereby a considerable velocity of the 
steam through the tubes is obtained, thereby securing a high 
efficiency. According thereto there is provided a series of hori- 
zontal headers to which the superheater tubes are so connected 
that the saturated steam will admitted to the lower of the 
headers, and after being heated in the tubes connected thereto 





will to the upper header or headers for a final superheat. 
By admitting the saturated steam into the lower clusters of tubes 
a much higher initial temperature can be maintained without 
danger of burning the tubes. The invention also comprises a 
construction of headers and tubes whereby a high rate of travel 
of the steam through the superheaters is secured ; this construc- 
tion — headers having two compartments and tubes 
connec! thereto comprising inner and outer tubes, the inner 
ones being connected to one of the header compartments and 
the outer ones to the other header compartment. (Accepted 
March 4, 1903.) 

24,751. H. H. Lake, London. (The Stirling Company, 
Chicago, IU., U.S.A.) Superheaters. [3 Figs.) November 
11, 1902.—This invention, applicable to the Stirling four-drum 
boilers, relates more especially to superheaters loca’ in or pro- 
jecting into the boiler furnace, and its object is to provide such a 
superheater whereby a maximum but controllable degree of super- 
heating can be obtained. There is provided in the boiler furnace 
a baffle wall or plate projecting into the same, and one set or 
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cluster of superheater tubes is situated behind the baffle and an- 
other set or cluster in front of it, the two clusters being so con- 
nected that the saturated steam is first passed through the cluster 
of tubes behind the baffle and then through the cluster of tubes 
in front of it, which latter cluster, being in the “‘ highest zone of 
heat,” will give a high degree of superheat to the steam. There is 
a controllable by-pass through the baffle wall whereby the heated 
gases can be directed when desired through the cluster of super. 
heater tubes behind the baffle wall. (Accepted March 4, 1903.) 








British Coat ror GERMAN STEAMERS.—The manage- 
ment of the Hamburg-South America Line of steamers has 
broken off negotiations which have been recently pending 
with the Rhenish Westphalian Coal Syndicate for the 
supply of coal to the company’s steamers, the rates de- 
manded being considered too high. Not only has the 
administration adopted this course, but it has also con- 
cluded a contract with a Newcastle colliery for the deli- 
very of 110,000 tons of Durham coal at Hamburg during 
the next twelve months. The contract price has been 
fixed at 8s. 9d. per ton free on board in Tyne docks, 
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THE ELECTRIFICATION OF THE 
MERSEY RAILWAY. 


In a short time the electrification of the Mersey 
Railway will be completed, and the line will be 
opened to the public under the new conditions; the 
work has been carried out by the British Westing- 
house Electric and Manufacturing Company. Before 
describing the very important changes now ap- 
proaching completion, a brief reference to the 
history of the original undertaking will be found of 
interest. The Mersey Railway affords the only 
rapid means of communication between the populous 
towns situated on both sides of the Mersey estuary. 
The terminus in Liverpool is the Central- Low- 
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Birkenhead Park Station, for Great Float, the 
Park, and Claughton; at Birkenhead Park this 
branch line joins the Wirral Company’s line to 
Wallasey, New Brighton, Bidston, Leasowe, 
Moreton, Meols, Hoylake, and West Kirby. 

The first step for the construction of the Mersey 
Railway, with a view to connect Liverpool with Bir- 
kenhead, was taken in the year 1866, when an Act 
was passed granting the required powers for the 
construction of a pneumatic railway in tunnel under- 
neath the bed of the Mersey. A company was formed 
in the same year, and a scheme was prepared by 
Messrs. Sir Charles Fox and Sons. The pneu- 
matic railway, however, was never built, but the 
tunnel remained the important part of the scheme. 
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Level Station ; this is connected with the Central 
Station of the Cheshire lines. On the Cheshire 
side the terminus is at Rock Ferry, where the 
line makes a junction with the London and North- 
Western and the Great Western. Railways. The 
intermediate stations are James-street (Liverpool), 
communicating by an inclined subway with Water- 
street, the latter forming a short way to and 
from the Liverpool Exchange Station of the Lan- 
cashire and Yorkshire Railway ; James - street 
Station is also in close proximity to the overhead 
electric railway. The next station is Hamilton- 
square (Birkenhead), near the Town Hall; a sub- 
Way gives ready access from this station to 
Morpeth and Egerton. Docks. Following this are 
the Birkenhead Central Station for Oxton, and 
Green -lane Station for Tranmere. A branch 
line starts from near Hamilton-square Station to 
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Sir Charles Fox retired from the company, and 
Mr. (afterwards Sir) James Brunlees joined it, in 
1870. The pneumatic railway scheme was finally 
abandoned, and the company gave their attention 
to the construction of a tunnel with steam traction. 
Actual work was only commenced nine years later, 
in 1879, when Major Isaac contracted with the 
company for the boring of an experimental tunnel 
under the river bed, with the object of ascertaining 
the quality and strength of the red sandstone 
forming the subsoil. This preliminary work was 
completed in 1881; its total cost amounted to 
100,000/.; the results were found satisfactory, 
and of a nature to warrant the company in 
appealing to the public for funds. The public re- 
sponded readily ; the company was established in 
the same year’ (1881), and work was started 
immediately for boring a tunnel of sufficient sec- 











tion for a double standard gauge track. The 
boring of the tunnel was conducted by Major 
Isaac, who took into partnership Mr. John 
Waddell, an Edinburgh contractor, and the con- 
struction was pushed forward rapidly. Within 
six years of the actual date of starting, a 
railway service was established below the 
Mersey. The cost averaged 500,000/. per mile of 
double track. The amount of rock excavated from 
the main tunnel was about 320,000 cubic yards ; 
the whole of this, and a very large portion of the 
earth excavated for the auxiliary ventilation and 
drainage headings, was taken out by hand. We 
gave a brief account of the work, then still in 
progress, in our issue of November 2, 1883.* The 
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line, as originally built, from James-street Station, 
Liverpool, to Green-lane Station, Birkenhead, was 
opened for traffic on February 1, 1886. Exten- 
sions were soon found necessary at both ends, and 
the construction of these was commenced forthwith. 
These extensions, and the dates at which they were 
openéd for regular traffic, are as follow :— 

January 2, 1888: From Hamilton-square Station 
to Birkenhead Park Station. 

June 15,. 1891: From Green-lane Station to 
Rock Ferry Station. 

January 11, 1892: From James-street Station to 
Liverpool Central Station. ~ 

The main tunnel is 26 ft. wide, and 19 ft. high 
from the track-rail héad to the top of the arch ; it 
is lined throughout with brickwork in cement. The 





* See ENGINEERING, vol. xxxvi., page 411. 
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two auxiliary tunnels are not independent, one of 
the other, over their whole length, but they join 
for some distance and run as one at about the 
centre. The tunnels below mid-stream are practi- 
cally on the same level ; but at the banks the drainage 
heading dips considerably, to allow the water to 
drain downwards on each side from the centre ; 
whereas the railway tunnel is lowest in the centre, 
rising towards both banks on heavy gradients, as 
shown in the diagram, Fig. 1. The original experi- 
mental shaft, above referred to, and which was 
bored by Major Isaac, is that which now serves for 
ventilation. By means of cross headings it is tapped 
into the railway tunnel at fairly close intervals. 
Steam-driven fans, in special buildings on both 
sides of the river and in connection with upshafts 
from the ventilation tunnel, have been in constant 
operation for twenty hours every day during the 
last eighteen years, coping, more or less ineffec- 
tively, but ata very high cost both for actual working 
and rented space, with the dense smoke discharged 
from the locomotives. Several of the fans are 40 ft. 
in diameter. A number of bulkheads placed at 
intervals in the ventilation heading make it possible 
for the action of the fans to be exerted at every 
part of the underground system. The steam-driven 
fans are now being replaced by fans. much smaller 
in size, driven by electric motors. The drainage 
also forms an expensive item in working cost. 
Pumping stations have been put down on the 
surface at both banks of the Mersey; these 
contain the well-known type of beam draining 
pump, in which the steam distribution is on the 
‘* cataract’ system, governed by oil cylinders. 
The water raised amounts to about 6000 gallons 
wa minute, only a very small portion of which 
nas leaked into the main railway tunnel. This, 
in fact, is exceptionally dry, the brick and 
cement lining having remained practically water- 
tight since the tunnel was first built. The ven- 
tilation and drainage headings, however, have not 
been lined throughout, and act as collectors for 
the underground water ; they may also, to a certain 
extent, have the effect of drawing water away from 
the main tunnel. It is not proposed, for the present 
at all events, to replace the original steam-driven 
pumps by others of a different system. 

The stations on the railway are seven in number ; 
three of these are surface stations; two are in 
tunnel; one is a low-level station, with a steel 
girder roof, under the Liverpool Central Main 
Line Station; and one is partly in tunnel and 
partly on the surface. The platforms have an 
average length of 400 ft., and an average width of 
18 ft. The Birkenhead Park Station, where the 
Mersey Railway joins the Wirral Railway, is the 
joint property of the two companies. 

Hamilton-square and James-street Stations — 
both in tunnel—are about 85 ft. below the street 
level, and are reached by hydraulic lifts, of 
which there are three in both stations. These 
lifts are probably the largest in this country ; they 
each are 16} ft. by 19} ft., and can handle 150 
passengers. The required hydraulic pressure is 
obtained from a tank built on the top of a tower 
above the station buildings, at a height of about 
130 ft. ; powerful automatically-controlled pumps, 
placed in a separate underground room of the 
station buildings, at a depth of about 20 ft. below 
the street level, raise the water from an exhaust tank 
below the station level to the water-tank at the 
top of the tower. Until very recently the pumps 
were steam-driven and of the duplex type, but they 
have been replaced by electrically-driven triplex 
pumps, which occupy much less floor-space while 
working with a higher efficiency. The two sta- 
tions are of similar construction ; they form part 
of the tunnel, which has been widened for the 
purpose. Their approximate dimensions are as 
follow :—Length, 400 ft. ; width, 50 ft.; height 
from rails to top of arck, 80 ft. In addition to 
the three hydraulic lifts, each of these two 
stations has stairway approaches, and an_ in- 
clined tunnel approach from the street. Access 
to the other stations is by stairs and inclines. 
Since the last extension, made in 1892, and 
above referred to, the line has remained practically 
unaltered. At different periods, however, various 
alterations have been carried out, with a view to 
stimulate traffic, but, owing to the great depth of 
the tunnel, it has not been possible to ventilate 
it efficiently, and the line has never worked satisfac- 
torily from a financial point of view, largely through 
its sanitary defects. The electrification of the rail- 
way, however, bids fair to make the line a paying 


concern, while there can be no question but that | feed-water is drawn from the Birkenhead public 


it will greatly improve travelling conditions, supply, and after passing through the economisers 
The work undertaken by the British Westing-| the water enters the boilers at a temperature of 
house Company has been pushed forward energeti- | about 212 deg. 
cally, and without interfering in the least with the} The Holly gravity return system has been put 
ordinary steam traftic. Two sets of rails, insulated,|down. This is a simple arrangement of the drains 
bonded, and provided—as regards the positive rail | and separators whereby great economy is secured ; 
—with wood guards, have been laid down over the | it is extensively used in America, where its advan- 
whole length of the railway, a positive rail on the | tages have been fully proved by years of practice. 
side, and a return rail in the centre of the tracks, |The water-softening plant is on the Harris-Anderson 
as shown in Fig. 3 (see page 541). The negative rail system ; it has a capacity for treating 3000 gallons 
insulator is illustrated in Figs. 4 and5. Therailway | of feed-water per hour, and it purifies from 8000 to 
tunnel, vault, and side walls have been swept and | 10,000 gallons of condenser water per hour. The 
cleaned out; electric lighting has been provided condensing plant contains surface condensers of 
throughout, and the pumps for working the hydraulic | the Wear marine type. Each boiler supplies direct 
lifts are now driven by electric motors. A large into a steam header, arranged ‘on the ring system, 
ower-generating station has been put down at built of 10-in. and 12-in. diameter steel piping. 
Riekoukend and rolling-stock sufficient to maintain The exhaust main is formed of riveted sheet-steel 
a regular three-minute service has been provided. | pipes, of diameters varying from 32 in. to 48 in. 
Electric trains have frequently been run for experi- | Ihe engine and dynamo side of the power-house 
mental purposes, and the new service will be started has two floors ; the generating machinery has been 
in a very short time. erected on the upper one, the steam supply and 
The electric-power generating station is situated exhaust piping being located below. 
at Shore-road, adjoining the Hamilton-square rail-| The main electrical supply is generated by three 
way station, Birkenhead. The buildings are of steel- large sets, each consisting of a vertical compound 
work bricked in substantially, and neatly finished steam engine, direct-coupled to a Westinghouse 
with stone trimmings. The power-producing plant | double-current generator. Fig. 6, page 541, shows 
is contained in the largest building, the inside one of these sets. The steam engines are of the 
dimensions of which are 135 ft. by 145 ft. It is, Westinghouse -Corliss type, a form of engine in 


MERSEY RAILWAY. 
GRADIENT DIAGRAM. 
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divided into two distinct parts by a stout brick | successful use for driving the largest sizes of tram- 
wall, the boiler-room occupying about 79 ft. of the| way generators. The cylinders are 30 in. and 60 in. 
building length, and the engine-room the remainder. | in diameter respectively, and the stroke is 48 in. 
There are three new buildings in all—the power-|The admission valves of the high-pressure cylin- 
generating station proper, the battery-house, and | der are of the poppet type, the other valves—both 
the fan-house. Alongside and on the same site is|on the high and low pressure sides—are ordinary 
the old pump-house, connected with the tunnel) Corliss valves. Reheating receivers are connected 
drainage system. The boilers are connected to a to the engines. The normal full-load capacity of 
smoke-stack, built of bricks, of circular section, | each set is 1650 horse-power approximately, with 
250 ft. high and 13 ft. inside diameter. The boiler- | steam at a pressure of 170 lb. per square inch, and 
room contains nine Stirling water-tube boilers, a speed of 94 revolutions. Each set takes up about 
each having 4370 square feet of heating surface, and | 30 ft. square of floor space. The engines work 
working at a normal steam pressure of 170 lb. per | condensing with 25 in. vacuum, and have an overload 


square inch. The boilers are fitted with Roney 
mechanical stokers, worked by four Westinghouse 
standard steam engines of the 44 in. by 4 in. 
size. The plant contains economisers of the Clay 
Cross type, the scrapers for which are operated 
by a five horse-power Westinghouse direct-cur- 
rent multipolar electric motor. The fuel used at 
present is Staffordshire coal; this is brought 
direct to the works by the docks railway, a 
branch of which encircles the generating station. 
The coal is tipped direct into a breaker driven by 
a 7} horse-power compound-wound direct-current 
Westinghouse electric motor. The broken coal 
passes on to a bucket elevator, also driven by electric 
power, and is lifted up to the top floor of the boiler- 
house, where it is distributed from a horizontal | 
conveyor into a series of storage bins or hoppers, 
there being one hopper for each pair of boilers, or 
five in all; their total capacity is about 600 tons. 
The motor driving the combined elevator and con- 
veyor is of the standard Westinghouse direct-current 
type, of 15 horse-power. From the coal stores, 


the fuel feeds down by gravity into the stokers. 
The ashes from the fires are conveyed from the pits 
to the railway wagons by the buckets of the coal- 
elevator on their return journey. The conveyor 
gear is erected on a platform above the pumps and 





| capacity of 60 per cent ; this is reduced to 40 per 


cent. when they run non-condensing. The electric 
generator of each set is built direct on the shaft be- 
tween the high and low pressure sides of the engine. 
All three are exactly alike, and supply either 
direct-current or alternating-current, or both, as 
required. Each machine has a rated capacity of 
1250-kilowatt direct-current at a pressure of 650 
volts, or three-phase alternating-current at a fre- 
quency of 25 periods per second. No provision 
has been made for using alternating-current in 
connection with the Mersey Railway at present, 
and the whole of the route is supplied with direct- 
current as generated. The comparatively slight 
structural modifications necessary to convert a 
direct - current generator into a double - current 
machine (see Fig. 7) have been included from 
the first, so that when the call comes for the 
wider electrification of the railways connected with 
the Mersey Railway system, these could, if neces- 
sary, be supplied from the existing power station. 
Such an arrangement would mean an economical 
current production, due to the centralisation of the 
electric power plant. Several of the local lines are 
likely to abandon steam in favour of electricity in 
the near future, and those on the south side of the 
river are almost certain to take their power from 





condensers, at one end of the boiler-house. The 


the Shore-road Station, Birkenhead. The gene- 
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yators are of the well-known standard Westing- 
house multipolar type. The field consists of a 
divided cast-steel ring, having 32 pole-pieces cast 
on its inner side, and projecting radially towards 
the centre. The pole-pieces are built up of soft 
steel stampings ; losses due to eddy currents are 
reduced to a minimum, and the direct result is 
a highly efficient magnetic circuit. The fields are 
compound wound, the shunt and series coils are 
wound separately, and every pole-piece bears a 
section of each winding. The field is over-com- 
pounded to give a rise of 10 per cent. in pressure of 
output, with change from no load to full-rated load. 
The armature is of the slotted-core, drum-wound 
type, and is built in accordance with the standard 
Westinghouse principles, having the core and the 
commutator built rigidly together on the one 
spider, which is pressed and keyed as one piece 
direct on to the engine shaft. The sheets of the 
core are stamped out in the form of segments having 
inner lugs, which dovetail into slots machined in 
the periphery of the cast-iron spider, the whole 
core being clamped solidly together by cast-steel 
end rings. The armature windings are of copper 
bar forged to final shape, and insulated before 
placing in the core slots. 

Two smaller generating sets have been put down 
also, each consisting of a Westinghouse compound 
engine of the 16-in. by 27-in. by 16-in. size, 
direct-coupled to a 200-kilowatt direct-current 
generator. The engines are single-acting, with a 
single horizontal piston valve fixed over the side- 
by-side pair of vertical cylinders. The electric 
generators are of the standard Westinghouse multi- 
polar direct-current make, similar in construction 
to the larger ones described, excepting that they 
are not provided with the extra armature connec- 
tions and collecting rings for double-current work- 
ing. The normal speed of these sets is 250 revolu- 
tions per minute. 

All the engines exhaust into a common main 
placed below the engine-room floor. This main is 
built of sheet steel, riveted, and is of decreasing dia- 
meter—from 48 in. to 32 in. The engine-room also 
contains a motor-driven boosting set for working 
in conjunction with a large storage battery. 

The main switchboard of the power-generating 
plant is erected on a gallery which extends over the 
full width of the engine-rooin ‘at one end, and is 
raised about 12 ft. above the floor level. The width 
of the gallery is about 18 ft. ; this allows ample 
room both in front and in the rear of the switch- 
board. There are nineteen main panels in all, of 
the standard Westinghouse pattern, of marble, fitted 
with the usual instruments, switches, &. The 
lighting switchboards are separate, and one is 
provided in each room. A number of auxiliary 
switchboards, in various convenient parts of the 
station, control the small motors. Lighting is 
by incandescent lamps, at 210 volts throughout, 
arranged in sets of three in series. 

The engine-room is served by an overhead electric 
travelling crane, equipped with three Westinghouse 
dustproof series-wound crane motors, and the usual 
standard crane controllers. Adjacent to the main 
building are the battery-house, fan-house, and the 
old pumping-house. The battery-house contains a 
set of 320 type ‘‘R” chloride accumulators. The 
fan-house contains the electrically-driven fans which 
will replace the large steam-driven ventilators on 
the Birkenhead side. 

There are nineteen main feeders running from 
the power station to various parts of the line. The 
cables are all of the lead-covered, paper-insulated, 
B.I.W. type. From the main switchboard the 
cables pass down one of the original vertical shafts, 
sunk by Major Isaac for his preliminary tunnel 
working. hey are held on the sides of the 
heading, and diverge, as required, to the various 
stations and parts of the line, through the cross- 
ventilation passages leading into the main tunnel. 
These cables are fixed to the solid rock in a 
substantial manner, hanging on wrought-iron hook 
racks, bolted to the rock face where the shaft is 
horizontal, or tightly gripped in wrought-iron clamps 
secured similarly to the rock face in the vertical 
cuttings. In many parts the dense accumulation of 
soot has reached a thickness of about 2 in. ; water 
leaks in on all sides, and along certain lengths it 
rushes forward like a torrent. All credit is due 
to the British Insulated Wire Company for the 
admirable way in which this portion of the work 
has been done under particularly trying and ad- 
verse circumstances, in complete darkness, and in a 
space never more than 7 ft. in height and in width. 


The track is fitted throughout with insulated 
positive and insulated return conductors on the 
third and fourth .rail system, as shown in Fig. 3. 
The positive rail, on the outside of the track, is the 
higher ,rail. .The negative rail is the lower, and 
has been’ laid, as already mentioned, in the 
centre, between the track rails. The insulators 
(Fig. 4) are similar for both positive and negative 
rails, differing only in size. Each consists essen- 
tially of a hollow tube of vitrified earthenware, 
on the top of which rests the rail flange. The 
latter is held securely in position by means of a 
pair of steel clips. The insulator block is carried 
on a broad-based foot, with a vertical centre pin, 
over which the earthenware cube is cemented with 
molten sulphur, the base being secured to the cross- 
sleepers of the track by coach screws. The insula- 
tors are arranged at intervals of every third sleeper. 
The block of the positive rail insulator is a 6-in. 
cube, that of the negative rail insulator is 6 in. 
square by 3 in. deep. Fig. 9, page 544, which is a 
view of an electric train on the Mersey Railway, 
shows the positive and negative rails, and the wood 
guards which secure the system from accidental 
contacts or earthing. The electric connection of 
the rails is by means of flexible rail bonds of the ‘‘ pro- 
tected” type. These are one-piece bonds, having 
flexible centres and solid ends, the latter being 
swelled by hydraulic pressure into holes in the 
rail web and flange. The web bonds are covered 
in and protected by fish-plates. Each joint has 
two web bonds and two flange bonds of similar 
cross-section. About three-quarters of the system 
is laid with conductor rails of 100 lb. per yard, 
the remainder with rails of 60 1b. per yard. The 
rails are in 60-ft. lengths, an expansion space being 
provided at intervals of every eighth joint in the 
tunnel, and every fourth in the open. 

The whole of the track has been relaid, several 
alterations in the crossings having been found 
necessary, on account of the clearance differences 
introduced by the new rolling-stock. Besides this, 
every third sleeper is required to be 3 in. longer than 
the others, for the fitting of an insulator for the 
positive conductorrail. The track rails weigh 86 lb. 
per yard, and are in 30-ft. lengths, laid on cross 
sleepers. There are 13 to 16 sleepers per rail length. 
The track rails are of the usual bull-head section. 
The ballasting consists of 6 in. of clinker ash at the 
surface, with 4 in. of broken sandstone below, rest- 
ing upon a well-packed floor of sandstone block. 

The electric trains will consist of two motor cars 
—one at each end—with either two or three trailers, 
according to the requirements of the traffic. The 
present number of vehicles forming the entire elec- 
trical rolling stock includes 24 motor cars and 33 
trailers. Of the motor cars there are 12 first-class 
and 12 third-class, the former having seating accom- 
modation for 48 passengers, and the latter seating 
accommodation for 50. Of the 33 trailer cars, 11 are 
of the first-class type, each accommodating 60 pas- 
sengers, whilst 17 are third class, accommodating 
64 passengers each. The remaining five are 
composite cars, each of which provides seating 
accommodation for 22 first-class and 40 third- 
class passengers. There are no second-class book- 
ings. The cars have a central passage affording 
a large standing room, as shown in Fig. 8, which 
shows the interior of a third-class carriage. The 
bodies of the motor cars are divided into five com- 
partments, and their total length is 60 ft. At one 
end is the motorman’s compartment, which occu- 

ies from 3 ft. 6 in. to 4 ft. of the length of the car. 
mmediately behind this is a space set apart for the 
passengers’ luggage, taking up a further 8 ft. of 
the length. Beyond, the whole of the car, with 
the exception of a small outside platform for a 
conductor at the rear, is available for travelling 
accommodation. The passenger space is divided into 
three compartments, this arrangement being exactly 
similar in both the first and third-class motor cars. 
The car bodies have been constructed by Messrs. 
George F. Milnes and Co., Limited, of Hadley. 
The trucks are of the double type, and were built 
at the Baldwin Locomotive Works. The truck 
wheels are all of one size, 33 in. in diameter. The 
motor cars have four motors, one on each axle. 
The motors are of the Westinghouse No. 83 pat- 
tern, coupled to the car-axles with the usual single- 
reduction spur-gear in the ratio of 56 to 20; they 
are each of about 100 horse-power, working at 
from 550 to 600 volts. They are of the usual en- 
closed four-pole type, with laminated pole-pieces and 
slotted core-drum armatures. The collector shoes, 








Fig. 10, are fitted on stout wooden beams, there 


being one beam at each end of every car, fixed to 
the truck frame, and carrying three collector shoes. 
Two of the latter act alternately as current col- 
lectors ; the third shoe is hung from the centre of 
the beam, and forms the negative terminal of the 
car circuit. The-shoes are of soft iron, hung by a 
loose system of simple links from the beam, gravity 
being depended upon to maintain efficient con- 
tact between the shoes and the conductor rails. 
The controllers are all of the Westinghouse No. 134 
type. These are illustrated in Fig. 11, Fig. 12 
being a plan view of the controller operating head. 
The controllers have magnetic blow-outs, and are 
arranged tor the series-parallel control of four 
motors each. The controllers and the circuit- 
breakers are equipped with the Westinghouse 
electro-pneumatic gear for train operation on the 
multiple-control system,* and a noteworthy feature 
of the arrangement is its exceedingly strong and 
well-finished construction. The motorman’s com- 
partment contains the controller, so placed that, 
while it is easy of access and operation, it does 
not interfere with his correct handling of the 
train-driving apparatus. The motorman stands 
on the left-hand side of the compartment, and 
the only devices he has to attend to for normal 
train working are the small handle of the quick- 
acting Westinghouse air brake and the lever 
of the multiple-control switch (Fig. 13). These 
are placed not more than 1 ft. apart, and are 
about waist high. The other appliances which he 
may occasionally be called upon to use are within 
easy reach. Thus, the lever for actuating the 
automatic coupling with which the rolling stock is 
uniformly equip is about 2 ft. above the car 
flooring, and underneath it is the brake lever and 
multiple control switch. Behind him is the hand- 
wheel connected with the usual type of hand-brake. 
Overhead is the main circuit-breaker of the 
electrical supply to the motors. The 7-wire cable 
of the electro-pneumatic control system runs 
throughout on the left-hand side of each vehicle, 
as does also the main pipe of the Westinghouse 
quick-acting brake. Fig. 14, e 545, show a 
seven-point connector of the Westinghouse con- 
trol system. The main current conductors are 
placed on the right-hand side of the carriage ; 
both these wires and the pipe lines are under the 
floor. 

The automatic couplings used are a combination 
of centre drawbar coupling and single centre buffer. 
The joining is effected automatically by forcing the 
two vehicles together; release is effected by means 
of the hand-lever and chain from the motorman’s 
compartment. Other devices which come under 
the control of the motorman are an air-blast 
track sandbox and an alarm whistle, both of which 
are actuated by compressed air drawn from the 
brake supply. Fig. 15 illustrates the motor-car 
switch panel, and Fig. 16 is a diagram of the 
electro-pneumatic control system of one motor car. 
The motorman’s compartment is lined through- 
out with asbestos covering. The luggage compart- 
ment can be entered from either side, or by way of 
the corridor carriage. The sides are fitted with 
sliding doors having frosted glass panes, and the 
interior of this and the driver’s cab are finished in 
grey paint. The luggage compartment is lighted 
by one central electric lamp, and contains a cock 
connected with the air-brake system, and an air- 
pressure gauge. The seats are mostly arranged 
along the length of the carriage, the passengers 
facing the centre (Fig. 8, page 544). The windows 
are fitted with drop-sashes, and the two smaller 
compartments have each five electric lamps for 
lighting, the largest one having nine lights. Slid- 
ing glass-panel doors are fitted between the com- 
partments. A similar door also shuts off the con- 
ductor’s small platform at the rear of the train. 
In the case of the trailer cars, the general fea- 
tures as to seats, lighting, coupling, and mecha- 
nical equipment are the same as for the motor cars. 
Each end is fitted with automatic couplings, and 
with a hand-brake, which can be worked by the 
conductor should occasion demand. There will 
always be a conductor on duty between each of the 
vehicles. He will travel on the small platform at 
the rear of the carriages, his duty being to attend 
to the closing of the gate immediately before the 
train starts, and to signal that fact through to the 
driver. The motor cars have all been thoroughly 
tested on a track at the Westinghouse Works in 
Manchester. 








* See TRACTION AND TRANSMISSION, vol. i., page 35, 
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Fic. 11. WestincHousrt ConTROLLER. 


THE INSTITUTION OF NAVAL 
ARCHITECTS. 
(Concluded from page 516.) 

In our last issue we dealt with the proceedings at 
the morning meeting on Friday, the 3rd inst., and 
we have now to complete our report by dealing with 
the evening session on the same day. 


CRANES IN AMERICAN SHIPYARDS. 

A paper by Mr. William A. Fairburn, entitled 
‘- Fitting-out Wharf Crane Service in American 
Shipyards,” was first read by Professor Biles, in the 
absence of the author. This paper was of consider- 
able length, and was illustrated by a number of 


plates, in which the various types of cranes used | 
in the different American shipyards were described. | 
No less than fifteen different examples were dealt | 
with, amongst those illustrated being the sheerlegs of | 
the American Shipbuilding Company, at Cleveland; | 


InTERIOR OF THIRD-CLAss CARRIAGE. 











Fie. 13. Mororman’s Switcn. 


the Mare Island Navy Yard ; the Ports- 
mouth Navy Yard; those of Messrs. 
Pusey, Jones, and Co.; and several 
others. Pillar cranes, swing derricks, 
jib gantry cranes, revolving jib cranes, 
stationary derricks, floating cranes, 
locomotive cranes, and many other 
types, both land and floating, were 
described. 

Lord Glasgow pointed out that the 
author had intended to come over, but 
was prevented from doing so owing to 
the launch of the 20,000-ton vessel, of 
which a good deal had been heard 
of late. The paper contained a most 
interesting account of the various 
cranes described, but he supposed 
that it was hardly of a nature to raise 
a discussion, being essentially descrip- 
tive. The meeting, however, would 


those of the Maryland Steel Company, at Sparrow’s | accord a hearty vote of thanks to the 
Point ; the Union Iron Works of San Francisco ; | author for the trouble he had taken in 
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| preparing so valuable and interesting a contribu- 
| tion to the Transactions of the Institution. 


Corrosion. OF Mera Pires. 


The last paper taken at the meeting was a con- 
tribution by Mr. A. W. Stewart, and was ‘‘On 
|the Corrosion in Metal Pipes on Board Ship.” 
| This paper we print in ful] in the present issue, 
|and we may therefore at once proceed to the dis- 
| cussion. 
| Mr. J. T. Milton was the first speaker on this 
|paper. He said that the subject was one of great 
importance to marine engineers, and had received a 
|good deal of attention during the last two or three 
|years. He himself had prepared a paper which 
would be shortly read before the Institution of 
Civil Engineers, and he would therefore only be 
able to deal with the author’s remarks in a_ partial 
manner, as he did rot wish to anticipate his own 
paper. Mr. Stewart had dealt with a few parti- 
cular cases; but the subject was far greater than 
was included in the scope of the paper read. He 
took it that the author’s contention was that corro- 
sion was chemical and not electrical, but in the case 
of other vessels ‘with which the speaker was ac- 
quainted the explanation would not hold, and even 
in instances quoted by Mr. Stewart this was shown 
to bethe case. For example, both in the Tamboff 
and Kostroma, as stated by the author, copper 
salt-water service pipes were badly corroded, 
although not subjected to the chemical influences 
of bilge ‘water. In the Kasan trouble only arose 
with some condenser tubes, which were bad, all the 
bilge pipes being good. He had had the assistance 
of friends who were electrical engineers, and though 
he could not state their opinion in full, he might 
say he had concluded that electricity played an im- 








portant part in many cases of corrosion, if not in 
all. Mr. Stewart said that if the electrical current 
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passed through the pipe, it would keep to the metal 
and not go to the water. But the pipe joint had 
been broken, and with it the continuity of the 
metal ; while small wires and a delicate galvano- 


meter, which must have a very great specific resist- | 


ance, had been substituted for it. It could there- 
fore be hardly expected that a current would pass 
which could be found by the galvanometer. Mr. 
Milton went on to say that the current, to cause 
corrosion, must pass through liquid and not through 
metal, otherwise all the wires and leads would decom- 
pose. The bucket experiment was undertaken to 
prove that the bilge water to convey current must 
also act as an electrolyte, and must either contain 
acids or alkaline salts in solution. Mr. Milton con- 
tended that if sea-water were used, a current would 
still be obtained. What was wanted was that the 
liquid should be a conductor of electricity, and not 
that it should be acid or alkaline. The author had 
said that in cases of corrosion he had investigated, 
if galvanic action were set up, the copper would be 
found on the iron; but if the insides of the pipes 
were not clean, the current would lessen in intensity, 
and might reverse ; so that though clean iron and 
copper might give a strong voltage, dirty materials 
would not have the same effect. But the fact that 
the copper and not the iron corroded might show 
that electrolytic action occurred in the liquid in the 
case quoted by the author. One point that the 
author mentioned was that no current could decom- 
pose water unless it had an electromotive force of 
at least 1.47 volts. This, Mr. Milton said, could 
not be correct in all cases ; it might be true when 
the electrodes were platinum ; but when they are of 
an oxidisable metal, a much less intensity of current 
would be sufficient to set up corrosion. From experi- 
ments he (Mr. Milton) had made, he was of opinion 
that the very smallest currents would suftlice to set 
up decomposition and corrosion. The author had 
traced acidity of bilge water to free acid in the olive 
oil which was used for lubrication, and he recom- 
mended that in future such oil should not be used 
for that purpose. Mr. Milton pointed out that 
olive oil had been used for generations, and 
engineers considered it an excellent material, and 
seldom led to such decay as was seen in these volun- 
teer ships. If, however, acid were in the oil, why did 
it not affect crankpins and other bearings which are 
not corroded? With regard to the olive oil contain- 
ing 15 per cent. of free acid, the speaker said that it 
might be possible in vessels going to cold climates 
that the acid would freeze out, and when it began 
to solidify, the flakes would separate and the 
sediment fall to the bottom. Therefore, oil in 
the bottom of the tank would often be of different 
quality to that at the top. Mr. Milton considered 
that a more reasonable explanation of acidity was 
that bilge water might be contaminated through 
the wetting of ashes and clinkers when cleaning 
fires. It was well known that the acid produced 
from this practice corroded boiler fronts and 
— the characteristic smell of sulphuretted 

ydrogen being present. In the paper, chemical 
analysis of the bilge water showed the presence of 
ashes. The author said that in order to get a 
basis of comparison with steamers employed in the 
same trade and in the same waters, he had visited 
some of the Russian Steam Navigation Company’s 
steamers which were lying at Odessa. The results 
of this inspection were that the bilge water in the 
engine-room wells was found in every case to be 
neutral ; and that their bilge, suction, and dis- 
charge pipes gave no trouble, although the copper 
piping was of a poorer quality than that used upon 
the Russian Volunteer Fleet. In the past, Mr. 
Milton said, it had been found that the trouble 
with copper pipes was equally great when the 
very purest copper was the as when ordinary com- 
mercial copper was adopted ; in fact, many experts 
thought that 4 per cent. of arsenic in copper con- 
siderably increased its du:ability. With regard to 
the condenser tubes, the author had said that the 
corrosion was most severe on the lower surface, and 
that was due to particles of foreign matter settling 
there. This might be so, but the difficulty was to 
find out which was the top and which was the 
bottom. He did not think, therefore, that the defect 
was due to foreign matter inside the tube. In some 
case; it might be due to oxide of iron settling down, 
but this, in his opinion, was open to doubt, although 
the author had said it was so. He had been at 
work for two years on this question, and had not 
yet exhausted the subject; the problem was far 
too big a one for a single man to determine. The 
paper under discussion was, however, a valuable 





contribution to this research on a most important 
subject. 

Mr. Tomlinson, of the Broughton Copper’ Com- 
pany, followed Mr. Milton in the discussion. He 
referred to the remarks of the author in regard to 
the iron bucket with bilge water taken from the 


| well of an engine-room, and a piece of copper wire 


suspended in the liquid, but not in contact with 
the sides or bottom. He agreed with Mr. Milton 
that the experiments did not meet the case of a 
current of 100 amperes. He also agreed with Mr. 
Milton in his statement as to the effect of sepa- 
rating the pipes breaking any current which might 
be flowing through them. In ships with: installa- 


' tions on the one-wire system the frame of the ship 


was used for the return current, and in regard to 
this he had known polarity to be reversed, when 
the frame of the ship would carry the high voltage. 
In such case there would be a greater likelihood of 
electrolytic action on account of the higher poten- 
tial. 

Mr. Yarrow said that he did not know anything 
about the causes of corrosion ; some years ago he 
was of the opposite opinion, but he had altered his 
mind since. He had found, however, that corro- 
sion was very apparent where there was a slow 
circulation of water, and the same result was 
noticed with boilers. In ships sailing to New 
York, it had been observed that with large 
steamers the engineer had great trouble with the 
sanitary pipes, which decay very fast ; by putting 
in a large amount of zinc in the condensers and 
pipes, the deterioration was lessened to an enor- 
mous extent. 

Professor Biles congratulated the author on his 
paper. He would point out that he came to the 
meeting under great pressure. The experiments 
he detailed were most carefully carried out, and 
would prove of great value. 

Mr. a W. R. Hughes, speaking upon the effect 
of oil, said that five years ago he was instructed 
by his Government to purchase 300 tons of olive 
oil. He went to Naples for the purpose, but found 
it impossible to buy, as the oil contained 15 per 
cent. of oleic acid, an amount that was altogether 
inadmissible, as he considered 4 per cent. was the 
limit. The oil was stored in tanks in the rock, 
and he thought that the cold caused the oleic 
acid to accumulate, and then to settle to the 
bottom. Asa rule, a sample of oil was taken from 
the top, so it was better to buy it in barrels, and if 
there were more than 4 per cent. of acid present, to 
rejectit. He did not know that thisacid wouldattack 
copper, but thought it must first attack’ the iron. 
Reference had been made to the difference in 
quality of copper pipes, and he thought something 
besides the character of the metal had to Le aken 
into consideration. In one case he had taken a 
copper pipe from a gunboat, where it had been in 
use over twenty years, and remained perfectly 
sound, This piece of piping was put into a ship 
which had an electric installation, and itsdecayed 
almost directly ; in his experience all the trouble 
of this kind occurred with ships having electric 
installations. 

Mr. F. H. Smith had always looked to electrical 
action as the cause of decay in bilge pipes, and for 
this reason he had invariably tried to keep copper 
pipes out of the bilge. It was worth remembering 
that if the copper were put into a bowl of water 
with a little acid, and an iron rod were immersed, 
the copper would be deposited on the iron. In a 
ship with a single-wire installation, if the wire 
were led to the skin of the vessel under the lower 
deck, there would be seen to be a straight line of 
corrosion running to the bilge. He thought it 
would be advisable to give more attention to the 
double-wire system for ships. With regard to the 





question of copper being more or less pure, it 
seemed to him, from an electrolytic standpoint, that 
the purer copper would be more positive, whilst the 
other elements, or impurities, might be more nega- 
tive ; that would set up electrolytic action, and so 
the copper would go more quickly if it were alloyed. 
Mr. Tomlinson had referred to the reversal of 
potential, but that would only occur with a single- 
wire system. The remarks of Mr. Yarrow as to 
greater trouble with water slowly circulating co- | 
incided with what he had heard before. He thought | 
it might be due to the corrosive element formed by | 
electrolysis being more rapidly washed through the 

condenser with a quick circulation, and he was of 

opinion that electrolytic action had far more to do | 
with corrosion than the author imagined. He also 
referred to cases in which oleic acid had pitted | 


‘ 


white metal bearings very rapidly, and he agreed 
that anything over 4 per cent. of acid in olive oil 
would be very harmful. 

Mr. Stewart, in replying to the discussion, said 
that the subject was so wide, and so many points 
had been brought forward, that he would prefer to 
reserve his reply until he had been able to consider 
the matter more fully, when he would communicate 
his remarks in writing. In reference to Mr. Milton’s 
criticisms, however, he would point out that, as stated 
in the paper, the investigations were of a limited 
nature, and only referred to vessels of the Volun- 
teer Fleet. Mr. Milton’s criticisms were quite fair, 
and he had an answer to them, but it would take 
up more time than he could ask at that late hour. 


THE CoNCLUDING PROCEEDINGS. 


The meeting was brought to a conclusion by the 
usual votes of thanks. 

Admiral Sir John Hay<proposed a vote of thanks 
to the Society of Arts for the use of the hall. He 
referred to the probability of the Society of Arts 
being compelled to give up the premises they had 
occupied for so very many years, and he hoped they 
would find a good site for their building elsewhere 

A vote of thanks to the Council was inoved by 
Mr. G. C. V. Holmes, who in the course of his 
speech paid a high compliment to the work of his 
successor, Mr. R. W. Dana, the present Secretary. 
The motion was seconded by Mr. Hughes. The 
proceedings closed with a vote of thanks to Lord 
Glasgow, who, in returning thanks, said that it 
gave him great pleasure, as President of the Insti- 
tution, to preside at the meetings of so distin- 
guished a body as the Institution of Naval Archi- 
tects. 

Tue Summer MEETING. 


As already stated, a summer meeting will be held 
this year. It will commence in Belfast, so far as 
at present arranged, on Tuesday, June 23. After 
two days in Belfast, members will proceed to Dublin, 
where the meeting will be brought toa close on 
Friday, June 26. 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS’ VISIT TO ITALY. 
(Continued from page 528.) 

THE Paperno-MiLan Power TRANSMISSION. 
THE triphase currents of 14,000 volts are carried 
to Milan by eighteen wires, 9 millimetres in dia- 
meter, strung on two parallel rows of iron lattice- 
work poles, which are cemented into stone blocks. 
The poles of a pair are about 6 ft. apart ; the spans 
havea length of 200 ft. Each wire is supported on 
a short separate bracket by an insulator supplied 
by the Societa Ceramica Richard-Ginori, of Milan, 
whose works are at Doccia, near Florence. The 
recently approved type of insulator consists of two 
double-lipped bells, the one cemented into the 
other ; between the two there exists an annular air 
space, except in the lower part, where the cement 
of red-lead and glycerine is applied ; the bolt enters 
only the lower bell. The breakages on the line do 
not amount to more than half a dozen insulators a 
year ; the line is inspected twice every day, and 
there have been“no fatal accidents. As in all 
these cases,- the. line is not carried along the 
roads, but crosses the’ fields and roads; ordinary 
guard-wire nets are provided underneath at 
crossings, and near Milan the railway is crossed 
with the aid of an iron bridge. Wurtz lightning 
arresters are used on the line. The company 
has to pay the owners of the fields for a 
way-leave over a strip 10 ft. in width. Three 
circuits branch off from the main line—one to 
the Brianza district, near Paderno; a second at 
Monza, halfway to Milan; a third at Sesto San 


'Giovanni, for the Milan-Monza interurban tram- 


ways, now worked by the Edison Company. These 
‘three branches feed 16,760 incandescence lamps, 
‘91 arcs, and motors aggregating 2944 horse- 
|power. The loss of pressure on the main line, 
| 21 miles in length, is 9 per cent. The main current 
‘enters the power-house at Porta Volta, in the out- 
| skirts of Milan. 


Toe Porta Vorta Central Power Station. 

This station, which is undergoing important 
changes, may be described as a distributing centre 
and a steam power station. The high-tension wires 
are taken to a switchboard and to twenty trans- 
formers of 400 kilowatts each, constructed by 
Ganz and Co., arranged on the ground floor. The 
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transformers are all of the three-leg pattern, with 
primary and secondary coils alternating ; the old 
transformers were placed within ventilating shafts ; 
the recent transformers are provided with ample air 
ducts for the blowers, driven by electric motors fixed 
underneath. The pressure is reduced from 12,600 
to 3700 volts ; the secondary currents feed into the 
general busbars, to which the generators at Porta 
Volta are joined in parallel. It is all high-tension, 
therefore, in a measure, and it must be remembered 
that transformers of the capacity of 400 kilowatts 
were a novelty in their day. 

The steam plant comprises seven Tosi boilers, and 
six Babcock and Wilcox boilers, all multitubular, 
and together of 4500 square metres, nearly 50,000 
square feet, heating surface, raising steam at 170 lb. 
—there are no economisers nor automatic stokers ; 
three horizontal compound Tosi engines, each of 
1000 horse power; two Tosi horizontal tandem 
engines, each of 200 horse-power, for the exciters ; 
one Sulzer triple-expansion engine of 2200 horse- 
power; one Parsons steam turbine of 3000, and 
one Parsons-Brown turbine of 4500 horse-power ; 
the latter two are installed in the new turbine-room, 
parallel to the old hall. The general switchboards 
are erected at the end of the halls, where they both 
join the transformer house. The supply of the con- 
densing water is not difficult to obtain, as all Milan 
rests on a water-bearing gravel, but it is not inexpen- 
sive allthe same. At the Porta Volta station the 
underground water level is about 12 ft. below the 
engine-room level. Two supply wells, each 10 ft. in 
diameter, have been sunk to a depth of 26 ft. They 
are joined by two parallel syphon pipes, from both 
of which branch the suction pipes for the pumps. 
A special canal had to be built for the discharge of 
the water. A 25 horse-power fan was originally 
placed in each of the two smoke-stacks, 200 ft. in 
height, to provide a powerful draught, if necessary. 

The compound Tosi engines run at 105 revolu- 
tions, and their cylinder diameters are 650 and 975 
millimetres (25.6 in. and 38.4 in.), the stroke being 
1200 millimetres (47 in.). The cut-off can be varied 
between 18 and 35 percent. The tandem machines 
drive by belts, two new Brown-Boveri exciters, 
eight-pole machines, with eight sets of eleven 
carbon brushes for currents of 85 volts at 340 revo- 
lutions. The electric generators were all supplied 
by Messrs. Brown, Boveri, and Co., of Baden, 
in Switzerland. Two old belt-driven triphase 
machines for currents of 3500 volts, with exciters 
on the same shaft, are not used now ; but there are 
two motor generators with Raffard couplings (stout 
leather rings). The three large generators, with 
internal revolving fields and six-pole exciters on 
their shafts, resemble the machines installed at 
Paderno, though they generate here currents of 
3700 volts only. The two new Brown generators, 
driven by the steam turbines, look “almost like 
single-phase machines. The one generator is for 
2000 kilowatts, the other for 3000 kilowatts ; run- 
ning at 1260 revolutions for nine hours daily, their 
temperature rise is about 40 deg. Cent. (72 deg. 
Fahr.), They are four-pole machines, with a power 
factor of 0.75, weighing complete 45 and 35 tons 
respectively. The efticiency of the large machine is 
96 per cent. at full load, of the small machine 95.5 
per cent., apart from excitation. Rubber rings 
are interposed between the bearings and the foun- 
dations. 

The new Parsons-Brown steam turbine has only 
been doing duty since December last. In all essen- 
tial features, Messrs. Brown have adhered to the 
construction of the Parsons turbines. They have, 
however, placed the inlet valve on the side, instead 
of onthe top, of the turbine, replaced the recipro- 
cating oil pump by a centrifugal pump, and made 
concessions to Continental views concerning outer 
appearance. A very perfect speed regulation has 
been obtained. 

The Sulzer engine was known as ‘‘la plus belle 
machine de l’Exposition ” at Paris in 1900. It is 
combined with a separate turning engine to turn 
both the field and—after withdrawing bolts of the 
kind we mentioned in speaking of the Paderno 
plant—the armature. The big Brown generator 
driven by the Sulzer engine is a 1500-kilowatt 
machine with 54 poles, yielding at 93.5 revolutions 
triphase currents of 3700 volts and 290 amperes per 
phase. The bore of the armature is 6900 milli- 
metres (22.5 ft.), the clearance 10 ‘millimetres 
(0.4 in.). The power factor is 0.8, the excitation 
at full load 18 kilowatts ; the efficiency, 95.5 per 
cent. The revolving field’ weighs 35 tons, the 
complete generator 75 tons. 








One steam engine and one of the steam turbines 
can deal with the ordinary day load. 

The injection condenser pumps form two double 
sets driven by two triphase motors of 115 volts, 
whose shafts engage -with the flywheels of the 
pumps. The condensing plant is under the tur- 
bines and adjoins the pumping plant to which we 
referred above. 

The great feature of the Porta Volta station is 
the new switchboard, now under erection. The 
old switchboard was considered worthy of all 
praise in its day, and what the members could 
still see of the general arrangement, the bus- 
bars, the switches and fuses separated by marble 
slabs, &c., looked commendable enough. But 
the extension of the plant has necessitated changes 
—the Milan tramways were originally worked 
from Paderno—and the high-tension fuses have 
caused trouble in spite of their being well sepa- 
rated from one another and from other parts. 
Hence the resolution to do away with all fuse 
wires, and to reconstruet the whole switchboard. 
The recent enlargements of the plant helped to 
pave the way for a radical reform which places a 
grave responsibility upon the shoulders of the chief 
officials, among whom we may single out Mr. G. 
Semenza, consulting engineer to the Societa 
Edison, and Mr. C. Longhi, the director of the 
Paderno and Porta Volta power-stations. Entirely 
to reconstruct the power-distribution arrangements 
in a big busy station, which has to maintain its 
regular supply, is a far more difficult task than to 
design and construct switchboards for a new power 
station. The great courtesy of the company in 
permitting the visitors to roam about at their 
pleasure deserves, therefore, all the greater acknow- 
ledgment. It would have been pardonable if they 
had declined to let their visitors see high-tension 
switches removed from their marble panels and 
iron brackets and temporarily mounted on wooden 
boards. 

The influence of modern American practice can 
be traced in the arrangements now being carried 
out. The new oil switches are all supplied by 
Messrs. Brown, Boveri, and Co. The busbars 
of the two main circuits, known as ‘‘ A” and ‘‘ B,” 
are placed in the basement, in two parallel pas- 
sages, 40 metres (130 ft.) in length, built in ferro- 
concrete and cement. The passages are high 
enough to allow a man to walk without stooping. 
The busbars are joined on the ring system, 
whose advantages had been fully recognised in 
the original installation. Above these two pas- 
sages are the automatic oil interruptors, which 
are substituted for the fuse-wires. The boxes are 
contained in the cells created by the sub-division 
of the concrete passages by vertical partitions and 
horizontal ledges. The cellular isolation has been 
adopted throughout for the new apparatus; and 
the chains and steel-rope wires, with the aid of 
which the switches are operated from above, are 
likewise separated from one another by partitions. 
Behind these oil switches is the floor on which the 
transformers stand. 

On the floor above the oil interruptor boxes, and 
on the level of the actual gallery, there are being 
installed the new switches, which resemble desks 
with hand-wheels. The hand-wheel is turned to 
close the switch, and the central knob pulled out 
to release it. Only that part of the operating cord 
which passes over the sprocket-wheel consists of 
chain links ; the rest is formed by steel rope. The 
central portion of this gallery will be reserved for 
the regulating devices. The respective oil-switches 
are arranged in two rows behind the board. The 
oil-boxes containing the make-and-break device— 
a bolt entering into a multiple clip—themselves rest 
upon rollers on angle irons in their recesses behind 
glass windows and wire netting. The boxes are 
almost filled with oil, and best machine oil is 
used. 

The oil switches are a novelty which Messrs. 
Brown, Boveri, and Co. may claim to have inaugu- 
rated at Paderno, and which have since found 
wide application. Mr, C. E. L. Brown was himself 
with the party. The firm now makes oil-switches 
which can break circuits carrying 5000 horse-power 
without any sign of damage to the apparatus. The 
high-tension automatic oil-switches now being in- 
stalled at Porta Volta, and also at Vizzola, consist 
of several parts: the oil-switch proper, a circuit- 
breaking and reverse current relay, two potential 
transformers for the relay, three current trans 
formers, of which one is used in connection with 


with a time-limit device. Fora three-pole switch 
at least two of these automatic contact-makers are 
required ; they are placed on the switchboard or 
elsewhere, and consist essentially of an aluminium 
disc placed in a magnetic field, whose current is 
derived from the current transformer just men- 
tioned. The disc begins to turn at a certain adjust- 
able current intensity, and lifts a weight to an 
adjustable height, closing the relay circuit after 
having travelled a certain distance ; the keeper of 
the relay being attracted, the switch opens. The 
time can be varied by altering the length of the 
cord carrying the weight, and the current at which 
the automatic mechanism will operate is adjusted 
by altering the weight itself. Suppose, for in- 
stance, that the automatic mechanism be adjusted 
to start operating when the current exceeds 340 
amperes, and to switch out after 30 seconds have 
elapsed, provided the overload continues. Then, if 
the current should fall below 300 amperes during 
this period, the weight will return to its normal 
position, so that if the current excess should come 
on again, another 30 seconds will elapse before the 
switch will open. If the current should rise to 400 
amperes, then with the same adjustment as before 
the aluminium disc will turn more quickly and 
mr switch open within a correspondingly shorter 
ime. ; 

The use of two independent automatic overload 
mechanisms has the advantage that the switch will 
operate promptly, evenif the overloadshould occur on 
only oneof the phases, with theother unloaded. More 
than two relays are not wanted, because an overload 
on any phase will make the one or other of the two 
operate. The special current-transformers used in 
connection with this device render the apparatus 
more easily accessible and better insulated, and 
can be utilised, moreover, for the ampere meters, 
these meters and the overload coils being joined 
in series. Each overload contact-maker requires 
two current - transformers— one for each relay. 
The relays are worked with continuous currents 
taken from the exciter busbars or from _bat- 
teries. 

The reverse current relay works as follows :— 
The magnetic field in which the disc revolves is 
produced by current obtained from both the cur- 
rent, and the potential, transformers.. As long 
as the current flows in the forward direction, a 
catch prevents the disc from moving; a reverse 
current of, say, one-third the normal forward 
current intensity will urge the disc to move in the 
opposite direction, in which no catch opposes its 
motion. ‘ 

The registering electric meter of the station was 
supplied by Olivetti, of Ivrea. It resembles a 
Siemens dynamometer; the movable coil puts a 
little electric motor in circuit ; the pen is attached ~ 
to a carriage sliding on horizontal bars. f 

From the Porta Volta station there start fifteen 
triphase underground cables for currents of 3700 
volts, forming a ring which is intersected by two 
almost diametrical cross branches. The cables, 
whose length just exceeds 100 miles, were all 
supplied by Messrs. Pirelli and Co., of Milan. 
These cables feed 153 sub-stations, containing 
176 transformers for a total capacity of 11,600 kilo 
watts, in which the tension is reduced to 160 volts. 
The new transformers are constructed as cylin- 
drical iron columns; the busbars form rings, 
below which are the fuses and switches, placed in 
radially grouped ceils of marble. The high and 
low-tension triphase currents are utilised on light 
and power circuits in parallel. There are now 3073 
motors, aggregating 10,273 horse-power, connected 
to these mains and branches, in addition to 721 arc 
lamps and:77,153 incandescence lamps. This system 
of distribution is connected only to the outer parts 
of the town. 


THe Rapeconpa Sus-Station. 

With the development of the Porta Volta Power 
Station, the old central station of 8. Radegonda 
has been reduced to the rank of a converting sub- 
station, although it is of imposing dimensions. 
The station is situated in the centre of the town, 
close to the Cathedral. Triphase currents are 
received from Porta Volta at 3700 volts through 
four cables, and converted by five motor generators 
of 500 kilowatts each, running at 315 revolutions, 
into direct currents of 550 volts for the tramway 
service. For the town lighting, by direct current 
of 125 volts, there are nine motor-generators, seven 
of 250 kilowatts and two of 60 kilowatts. The annexe 





the relay, and an automatic overload contact-maker 


contains the boosters and the batteries installed on 
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three floors ; the four batteries, each of 78 cells and 
for 4624 ampere-hours on the first and second floors, 
are joined to the lighting mains; the one battery 
of 260 cells for 550 volts and 3700 ampere-hours on 
the third floor acts as a booster for the tramway 
service. These batteries were supplied by the 
Italian Tudor Company, of Genoa, and the five 
boosters by the Thury Company, of Geneva. 

It will have been noticed that motor generators 
are used throughout —there are no rotary con- 
verters. The machines are direct coupled. 
Automatic overload cut-outs are attached to some 
of the machine frames; others. are placed on 
the generator panels. In these apparatus of 
the General Electric Company, which the visitors 
found also in the transformer stations of the Milan- 
Ceresio Railway, the main current contact is built 
up of leaf springs bearing upon blocks. . The coils 
of the blow-out magnet and of the secondary plug 
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contacts, placed in the magnetic field, are in parallel 
to the main contact. The secondary contacts are 
of high resistance ; very little current passes through 
them until the main contact opens; a moment 
later, the secondary circuit is broken. 

The oil switches on the busbar switchboard are 
also. by the General Electric Company. They 
operate either automatically with.the aid of an 
overload relay, or mechanically with the aid of a 
small switch on the board. The device comprises, 
in addition to the controlling switch mentioned, a 
solenoid and a small electric motor whose shaft is 
coupled to its worm gearing by the action of the 
solenoid, The revolving gear-wheel carries a crank- 
pin ;. this pin is inserted in the middle of a toggle. 
As soon as the pin is carried out of line, a powerful 
spring comes into play which closes the oil-switch, 
and forces the pin through an are of almost 180 deg. 
This motion is independent of the electric motor, 








which, however, helps to complete the arc, and 
then cuts itself out. Four.other springs assist in 
the opening of the switch. 

There are three switchboards in the main hall. 
The one in white marble and iron, over the gallery, 
receives the current from Porta Volta. Further 
on and below the gallery is the black marble switch- 
board for the tramway service, with twelye panels 
for groups of two, three, three, and four tramway 
lines, distinguished by the colours red, green, yellow, 
and blue. On another wall, likewise on the ground 
floor, is the white marble switchboard for the light- 
ing mains ; regulation is effected on the Siemens 

rinciple. The heavy copper bars behind the 
rd and the multitude of cables, as well as the 
Thomson-Houston wattmeter for currents of 15,000 
amperes—the biggest ever made by that company —. 
sufficiently indicate the heavy duty of this sub- 
station. The low-tension fuses consist of a lead- 
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tin alloy. Current for lighting is distributed on the 

three-wire system through 75 miles of cables, and 

the maximum demand for the 80,182 incandescence 

lamps and 993 arc lamps actually installed is about 
kilowatts. 

The five Thury survolteurs, or boosters, take up a 
good deal of room in the basement of the annexe, 
which also contains the batteries. Like all Thury 
machines, the boosters are placed on china insu- 
lators. As the batteries remain constantly con- 
nected with the switchboard, there is no need of 
regulating battery cells. The charge and discharge 
of the batteries is controlled on the Magrini 
system. There are four such regulators for the 
four lighting batteries; the tramway battery, 
which simply serves as a booster, does not require 
any regulation. Of these four devices only two are 
working at one time. Each device consists of an 
electric and a mechanical portion. The mechanical 
part comprises a ratchet-wheel which, when the 
apparatus is switched in, is continuously kept in 
motion by a small electric motor, which derives 
its current from a special group of the battery cells. 
A solenoid couples this wheel with a horizontal 
toothed rack, which is common to all the four ap- 
paratus, and which regulates the field resistance of 
the boosters. 

The cells of the lighting batteries contain sixteen 
sositive plates in lead-lined boxes of wood, 37 in. 
' 42 in. by 40 in., which weigh 2.6 tons each. The 
connecting-bars are taken up to the ceiling. As 
the two sides on the three-wire system are un- 
equally loaded, three of the batteries are joined in 

rallel on the one side, against one on the other. 

he cells of the one tramway battery of 260 cells, 
which can maintain the whole tramway service for 
an hour, contain twelve positive plates divided, for 
the easier examination with the aid of small incan- 
descence lamps, into two groups; the plates are 
not quite so large as those of the other batteries, 
and the elements weigh 2.2 tons. The windows 
of the battery-rooms are always kept open ; there 
is sufficient space for an enlargement of the 
batteries. 


Tae Mitan Evectrric TRamMways. 

The current demand upon the Radegonda station 
for the tramway working may reach 2500 kilo- 
watts. Milan enjoys an excellent tramway ser- 
vice, and owes it not a little, perhaps, to the sin- 
gularly fortunate general plan of its streets. All the 
main streets converge towards the square in front 
of the famous cathedral. The tramways proceed 
on these radial lines, and, on arrival in the centre 
of the town, most of the cars run round this square 
to return on their route. The track points are 
worked by men sitting on the Piazza del Duomo. 
It is an exceedingly simple system, and the service 
is quick, though some lines pass through very 
narrow streets. The uniform charge is 10 centesimi 
—less than 1d. (5 centesimi only in the early morn- 
ing hours)—even on those lines which extend far 
beyond the city limits. The Convallazione cars 
describe a circle along the former outer walls of the 
town ; transfer tickets are issued by the Societa 
Edison, which owns the whole system. The rolling- 
stock consists of 323 motor-cars and 30 trailers ; 
293 cars are in circulation at a time. The cars 
were built by the Officine Meccaniche, of Milan, 
and are equipped with one motor of the General 
Electric Company ; the cars weigh 6.4 tons. Apart 
from the Monza cars, presently to be alluded to, 
only closed one-storey cars seem to be employed 
in town. The cars are rather short—there are 
awkward curves—but they follow one another in 
rapid succession. On a busy day 325,000 pas- 
sengers—i.e., 68 per cent. of the total population— 
make use of the cars; last year 75,406,000 - 
sengers paid altogether 6,445,589 lire (1 lire is 
nearly 10d.) in fares. 

The Milan-Monza line, one of the three other 
inter-urban lines owned by the Edison Company, 
derives its power from the sub-station at Sesto 
Govanni, where two 2000- kilowatt converters 
and a Cruto-Majert battery have been installed. 
Large, double-deck, closed cars are run on this 
line. 

The Societa Italiana Edison has altogether in- 
stalled 28,000 horse-power in generating stations, 
and joined to its network 3385 motors, aggregating 
18,819 horse-power (550 horse-power in theit own 
works), near ti 2227 arc lamps and 174,095 in- 


candessence lamps, with a total maximum load 
of 16,000 kilowatts. The underground cables 
have a length of 175 miles ; 6916 electric meters 








are in use, and 390 cars run on the municipal 
tramways, whose single track amounts to 86 miles 
in length. 


THe VizzoLaA Power FPuant. 


The hydro-electric power station at Vizzola, on 
the Ticino, has nothing to do with the Milan- 
Ceresio Railway, though it sends energy to many of 
the spots touched by this line. Previous to its con- 
struction, the cotton mills and other manufactures 
of the district had already utilised the water-power 
of the River Olona and of other water courses, 
and the Canale Villoresi was branched off from 
the Ticino near Somma Lombarda in 1884. The 
new canal which the Societa Lombarda per 
Distribuzione di Energia Elettrica, established 
in 1899, built for the Vizzola power station, 
runs parallel to this canal almost throughout its 
length of nearly 5 miles, while the Villoresi Canal 
extends for many miles further, joining the net- 
work of the other canals of Lombardy. Senator 
E. de Angeli is the president of this company, and 
Mr. Al. Beotti, the originator of the project, its 
managing director. On the Thursday of their visit 
to Vizzola the members were the guests of the 
Societa Lombarda. Tornavento, from which the 
Milan-Ceresio Railway takes its power, is also on 
the Ticino, five miles below Vizzola. 

The available fall of the river between Somma 
Lombarda and Vizzola is, as at Paderno, about 
100 ft. A little above Somma Lombarda the 
river basin has been widened and closed by a 
dam. There is also a sluice-house and the lock 
which gives admission into the Villoresi Canal. 
The company is not responsible for the dam, 
which belongs to the general canalisation and irri- 
gation scheme. The dam is a heautiful piece of 
work ; it is 13 ft. high, all built in granite, and 
the water descends quietly in a graceful curve. The 
sluice-house contains fifteen pairs of sluice-gates ; 
the gates run simply in the granite, without any 
rollers. The intake is regulated for 55 cubic 
metres (12,000 gallons) of water per second, render- 
ing about 19,000 horse-power available ; the Vizzola 
Canal is constructed for a capacity of 80 cubic metres 
persecond. Itis built with a gradient of 0.15 in 1000, 
and the average velocity of the water in it is 1.37 
metres (4 ft. 6 in.) per second. The canal is navi- 
gable in the one direction. The party made the 
= in decorated barges, on which a delightful 
unch was served ; the barges floated down with the 
strong current, and were checked by men on shore. 
Above the power house the canal divides. The 
one branch descends by three locks in a straight 
course to the River Ticino; the other branch goes 
to the power station, and the tail-race joins the 
first branch again, still about 500 metres from the 
Ticino. 

The feeder has, almost at once, to cross the public 
road in a aqueduct, 200 metres in length, which 
ends in the reservoir immediately above the power 
station. The aqueduct is constructed in concrete, 
in spans of 16 ft., three layers of tarred felt being 
inter between the inner and outer mass of con- 
crete of the canal bottom and sides. The reservoir, 
which forms a long, rectangular basin, 40 ft. in width, 
is kept water-tight in the same way. The overflow 
down the spillway, which joins the tail-race in 
four steps, takes place over the whole length of the 
reservoir, opposite the grate-bars; at Paderno 
the overflow is from one of the short sides of the 
basin. As the Vizzola station only feeds manu- 
factories, which all make a two hours’ break about 
noon, at least for a large portion of the machinery, 
the visitors could watch the water rushing down 
the spillway. The generators are kept in motion, 
of course, during this break. 

The water is mostly clear and good. It de- 
scends in twelve flumes, ten large ones for the 
generators and two smaller flumes for the exciters, 
on aslope of 1 in 3, to the turbine-house. The 
tubes, as well as the turbine casings, were sup- 
plied by Larini, Nathan, and Co., of Milan ; ten 
of the turbines by Riva, Monneret, and Co., of 
Milan; the othertwo by Voith, of Heidenheim ; the 
triphase generators are by the Schuckert Company, 
of Nuremberg. The flumes have a diameter of 
2 metres (6 ft. 6.7 in.). They are fixed, as at 
Paderno, without expansion joints, being secured 
above by a packing of eee oakum, but there is 
one important difference in favour of Vizzola. At 
Paderno the water enters the turbines from below. 
At Vizzola the flumes enter from above, passing 


first through a at the back of the turbines, 
in which the =A, or are operated from below, and 


‘ 





then through the wall and in a quadrant curve, 
with one flange in the vertical plane and one in 
the horizontal, into the centre of the turbine 
casing. The Francis reaction turbines are provided 
with two wheels and two distributors, and the 
water leaves again through a central pipe. The 
head varies between 28 and 23 metres (92 ft. and 
75 ft.) ; from 4 to 6 metres are gained by the suc- 
tion tube. The regulation of all the turbines, even 
of the Voith turbines, is effected on the Riva- 
Monneret system, with the aid of water pressure, 
The guides carry steel baffle-plates, and the sluice- 
ring is set with other plates whose approach 
alters the width of the admission port. In 
addition to the automatic regulators operated by 
means of the hydraulic governor, there is also a 
short heavy pendulum, round which a spiral spring 
is coiled, as at Paderno, but only for hand regula- 
tion, not for direct adjustment from the switch- 
board by the aid of an electric motor. The turbines 
run at 187 revolutions, and develop each 2000 
horse-power. 

Each turbine is rigidly coupled with a Schuckert 
generator for triphase currents of 11,000 volts and 
50 periods. The generators resemble those at Mor- 
begno, as well as the Schuckert machines ; but there 
are at Vizzola only two slots per phase, not three, 
and the frames are more open. The temperature 
in the stationary armature coils may rise 50 deg. 
Cent. (90 deg. Fahr.) above that of the atmosphere. 
The pole-pieces of the revolving field are oval. 
There are ten of these large generating units ; the 
tenth genetrator had only just been finished, 
having been built up on the spot by men sent by 
the Schuckert Company. The two exciters for the 
whole row of ten generators—there is not room for 
more—are erected near the entrance to the long hall, 
andare driven by two 200 horse-power Riva-Monneret 
turbines, horizontal, like the others. The exciters 
are Schuckert dynamos provided with sets of four 
copper brushes for currents of 110 volts and 1320 
— at 300 revolutions ; Zodel belt coupling is 
used. 

The turbine-house forms a fine hall, which is pro- 
vided with an electric crane by Larini, Nathan, and 
Co., and covered in with translucent tiles of a light 
clay, found in the neighbourhood. The main 
switchboard is on a gallery in the hall, and 
two additional boards are placed on two floors 
at the back. The lightning arresters are on 
the third floor. Schuckert instruments and 
Schuckert regulators are applied on the switch- 
boards ; Brown- Boveri oil switches are being 
introduced. So far lead fuses, flat strips, hexa- 
gonal in section, have been used, packed with 
asbestos in press-spahn tubes. There are three 
main supply arteries, fed by independent groups of 

enerators, each divided into an A and B circuit. 

e field resistances consist of wires in iron frames 
kept in the rooms under the gallery. As in all 
these stations, the wires are taken under the floor 
of the engine-house and behind the walls to the 
switchboard ; but they cross the power-house again 
under the roof, as the distribution is away from the 
river, and may be said to start from posts erected 
on the sluice-gate house. The distance from the 
middle of the reservoir across the sluice-gate house 
and down the slope to the middle of the power- 
house is 220 ft., the length of the flumes on the 
_ is 123 ft. 

‘he Vizzola power station, which is in charge of 
Mr. Putato and a staff of twenty-four assistants 
and men, can supply 18,000 horse-power. Another 
hydro-electric plant at Turbigo, lower down the 
river, now under construction, will yield 6000 horse- 
power ; a steam reserve plant, also for 6000 horse- 

wer, is being built at Castellanza, beyond the 

ilan-Ceresio Railway, about 12 miles from Vizzola. 
There is also a project of drawing considerably 
more power from the Lago-Maggiore in connection 
with the regularisation of that lake. At present 
the primary distribution lines extend north to 
beyond Varese, a distance of 22 miles, east to 
Lomazzo, 25 miles, and south to Turbigo, 10 
miles ; the new primary supply from Turbigo will 
find posts and wires ready for it. The whole 
ape network has now a length of 87 miles. 

ere are 1500 iron posts and 3000 wooden poles. 
The single iron posts are of lattice construction, 
and are cemented into blocks of natural stone ; 
they bear alternately long and short cross-arms, 
supporting an insulator at each end. Double iron 

ts are used at special spots only. The secondary 

ines, for currents of 3600 and 500 volts, have a 
length of 15 miles only, there being as many as 
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98 transformer stations, of a total capacity of 
15,500 kilowatts. From 20 of these stations, sub- 
contractors supply about 2400 customers, living in 
66 boroughs, with light and power through a further 
network 125 miles in length. This latter distribu- 
tion is partly at 125 volts. 

The immediate neighbourhood of the Ticino is 
stony, barren ground. Beyond that strip, which 
extends for several miles, we come into fertile and 
industrial districts. The cotton mills of Frua and 
Banfi, at Legnano, are the largest establishment, 
supplied from Vizzola, which is 12 miles distant ; 
their motors aggregate 2700 kilowatts. 


(To be continued.) 








CURE-MAKING MACHINE. 

WE illustrate on pages 548 and 549 (Figs. 1 to 9) 
a machine for making cores which is now being 
introduced into this country by the London Emery 
Works Company, of 58H, Hatton-garden, E.C. Ma- 
chines for making ordinary straight cores have long 
been available, and are generally of a very simple 
character, the core material being merely pressed 
through an orifice of the proper diameter. The 
machine we illustrate, however, is intended for pro- 
ducing complicated cores, such as those illustrated 
in Fig. 10. In making such cores, the main diffi- 
culty is to secure a uniform texture to the core. 
Since it is impossible to fill the loose stuff into the 
core-box in carefully-weighed amounts, it is neces- 
sary to shovel up more than enough to make the core, 
pon to provide some means by which the surplus 
can escape. To this end small grooves are cut round 
the edge of the core space in the box. These grooves 
do not appear at all clearly in our illustrations, but 
their nature is well shown in Fig. 11, where a 
and b represent the cope and drag sides of the box, 
and e the grooves round the edge of the core, into 
which the.surplus core material .is pressed. The 
machiiie, it will be seen, consists (Fig. 1) of a platen 
mounted on an hydraulic ram. Above this platen is a 
second plate, supported on swinging links, as best seen 
in Fig. 3. The core-box is placed between these two 
plates, and can thus be put under heavy pressure. 
As represented in Fig. 1, the machine is arranged 
to produce the-core shown to the extreme left of 
Fig. 10. 

The box used is really a two-part box, the cope half 
of which is bolted to the upper rammer-plate, whilst 
the drag half rests on a frame, which gives space for 
the working of the lever shown to the front, by means 
of which the core is ultimately forced out of the box. 
In Fig. 2 a sand-box, which regulates the amount of 
sand used, has been placed in position, and this is filled 
with sand. No pressing-in is required. In Fig. 3 this 
sand-box has been removed, and the mass of sand pro-~ 
jecting shows well the large amount of taper given to 
the opening in the sand-box soas to facilitate its ready 
removal. it will further be seen in this figure that 
the upper platen has been swung into position for 
pressing the core, and in Fig. 4 the box is shown 
closed and under pressure. In Fig. 5 the lifting lever 
has been pressed San, raising the finished core clear 
of the drag. This core, as shown in Fig. 10, forms 
only a portion of a more complicated core, and in 
Figs. 6 to 9 we illustrate the making of the re- 
mainder of this core. In Fig. 6 the machine is 
shown with the halves of the empty core-box in 
position. As before, the cope is fixed to the upper 
ram-plate; but the drag in this case is provided 
with trunnions, and rests on the forks shown, by 
means of which it may be lifted clear of the lower 
platen. The sand-box is shown at the foot of the 
machine, and resembles the upper half of the core-box. 
It is filled with slightly more sand than is necessary 
to make the finished core, and is placed in position 
as shown in Fig. 7, and subjected to slight pres- 
sure so as tocompact the sand. In Fig. 8 this box has 
been removed, leaving the rough core as shown, which is 
then finished by being pre into the cope half of the 
box by means of the Sdouatio ram. The object of 
mounting the drag on trunnions will be gathered from 
Fig. 9. An iron plate sprinkled with sand is placed 
over the core, and then by means of the trunnions the 
whole can be reversed, and the core tapped out on to 
the plate. In this way delicate and complicated cores 
can be freed from their boxes without injury. Any 
ordinary core sand can be used, but the makers have 
recently completed a long series of experiments 
which have resulted in a core mixture which has re- 
markable resistance to damp; and whilst porous 
enough to give free vent to the gases produced on 
casting, is so strong that it needs extremely little 
stiffening in the way of iron rods or chaplets ; whilst 
when the casting is finished the cores are removed 
with exceptional ease. A large-size machine will make 
a T pipe core 5 ft. long by 8 in. in diameter in 
10 minutes, an unskilled man working it. The core in 
this case is made in green-sand, which proves perfectly 
satisfactory. 


WIND-ENGINES AT THE ROYAL AGRICUL- 
TURAL SOCIETY’S GROUND, EALING. 


For the past two months a series of trials of wind- 
engines for pumping have been in progress at the new 
permanent show ground of the above Society, and we 
illustrate this week several types of the engines sent 
in for competition. The arrangements made for test- 
ing the capabilities of each machine were as follow :— 
Two tanks were provided for each engine, one of 
which was placed in the ground, and the other a few 
feet above it. Water was in from the lower 
tank, through a pressure valve loaded to a head of 
200 ft., to the upper tank, from which it returned to 
the lower through a water meter, the number of 
strokes of the pump-rod being recorded by a suitable 
counter. 

The regulations provided that each engine should 
be peste so that the centre of the wind-wheel was 
40 ft. from the ground, and the velocity of the wind 
has been cuaened throughout the trials by two of 
Dines’ pressure tube anemometers, the vanes of which 
were erected at the same height as the motors. The 
wind-engines will remain in position until after the 
annual show in June. 

Messrs. Thomas and Son, of Worcester, exhibit a well- 
designed engine with a wheel 16 ft. in diameter, having 
24 sails, of steel 18 B. W.G.; the sails are each 5 ft. 2 in. 
in length, and shaped to give a total sail area of 122 
square feet. The engine is of the ordinary geared type, 
with a ratio of 24 to 1 between the wheel and the pump- 
rod crank. It is shown in Figs. 1 to 12, page 552. 
The shaft carrying the wind-wheel and pinion runs 
on roller bearings, shown in detail at Figs. 3 and 4, 
the crankshaft carrying the large gear-wheel being 
similarly mounted above it. The whole of the gear 
is carried on one head casting, which is bracketed to 
receive the tail-vane. As the pump is of the single- 
acting type, the crankshaft is placed 1? in. away 
from the centre line of the engine, and a more direct 
lift is thus obtained for the up-stroke of the pump. 
The thrust of the wheel-shaft is taken by a ball-bear- 
ing, Figs. 5 and 6, placed between the hub of the 
wheel and the end of the bracket on the head carry- 
ing the main roller bearings. A flange is cast on the 
inside of the hub of the wheel to receive a band brake, 
the lever of which is depressed and the brake applied 
when the tail-vane is brought parallel to the wheel 
in heavy winds, or when the engine is wound 
out of gear. In order that the engine may govern 
readily, the shaft carrying the wind-wheel is placed 
3 in. from the centre line of the tower, the wheel thus 
has a constant tendency to turn out of the wind, but 
it is kept up to its work by two tension springs 
attached to the tail vane at one end, and to an adjust- 
ing screw fixed to a bracket on the head casting at 
the other. The turntable consists of two cast-steel 
rings, one of which fits into the cap of the tower, the 
other being bolted to the head casting. They are 
grooved to receive a set of 4-in. steel balls which form 
the bearing between them, as shown in Fig. 7. The 
head casting is lined with a steel tube 84 in. in dia- 
meter, which is carried down into the tower, where it 
is kept in a vertical position by four guide- wheels 
bracketed to the angles of the tower. This tower con- 
sists of a four-legged steel derrick, the corner angles of 
which are of 24 in. by 24 in. by rs in. section. Cross 
girts of angle steel are placed every 5 ft., and the 
tower has been desi so that it may easily be 
erected without the aid of scaffolding of any description. 
The vertical angles are butt-jointed, and the whole 
is securely braced by 4-in. diagonal tie-rods, the cross- 
girts being connected at the corners of the tower by 
gusset-plates. A platform with hand-rail is provided 
near the top, and steel ladders reach from this to the 
head. The general design of this engine is shown in 
Figs. 1 and 2, and the details of the headgear in Figs. 
8, 9, 10, and 11. The pump exhibited with the engine 
is 4 in. in diameter, with.a stroke of 8 in.; the barrel 
is of gun-metal, and the valves are fitted with spiral 
guides, causing them to rotate, and insuring even wear. 

With steel wind-engines of the modern type it is 
desirable to keep the diameter of the turntable as small 
as possible, so that there may be no undue friction to 
hinder the proper working of the governor, This renders 
it difficult with ordinary gear to obtain a long stroke 
for the pump, as the connecting-rod must swin 
through the centre of the head, the diameter of whic 
must be increased in proportion to the length of the 
stroke. To overcome this difficulty Messrs. E. and H. 
Roberts, Limited, of Deanshanger, adopt a link-and- 
roller motion very similar to that employed in ordinary 
slotting machines. We give a diagram of this motion 
in Fig. 13, page 552. The roller is mounted on a pin 
in the driving wheel, which is geared to a pinion 
wheel on the wheel-shaft with a ratio of 2 to 1. 
The pin can be fitted to either of several holes in the 
driving wheel to vary the length of stroke. The 
roller works in a link which is carried at one end 
on a pin fitted to a bracket on the head casting. At 
the other end it is attached to the pump-rod, to 
which it gives a direct lift. The engine is governed 
as follows :—The main shaft is placed out of the centre 








line of the head, and. is held in ition by a steel 
coiled spring, which can be adjusted to keep the wheel 
up to the wind at any desired load. Any excess of 
pressure on the wheel causes it to turn out of the wind, 
and the head itself is kept up to the wind by a tail- 
vane. The wheel is 12 ft. in diameter, with twenty- 
four sails. The diameter of the pump, which is a 
single-acting syphon pump, is 3 in., and the stroke 
was adjusted for the trials at 10h in. The tower is a 
four-legged derrick of steel, and the whole machine 
—— evidence of careful design and good workman- 
ship. 

The fine wind-engine exhibited by the Goold, 
Shapley, and Muir Company, of Brantford, Canada, 
attracts attention at once on account of the great 
length of stroke (22 in.) of the double-acting pump em- 
ployed. We illustrate this mill in Figs. 14 to 21, 
page 553. It is a syphon pump with a 4-in. brass 
cylinder ; the full-bore capacity for the double stroke is 
exactly 2 gallons. The general arrangement will be 
readily understood from the drawing. The valves are 
of vulcanised rubber, each being provided with a spiral 
spring to insure rapid working. The valve seats are 
brass and are of wheel pattern, carefully faced, and so 
fitted that they can readily be removed for inspection. 
The photograph which we reproduce shows the general 
design of the tower, which is of angle steel. The posts 
are built in sections of 10 ft., and all the ends are butt. 
jointed, avoiding a shearing strain on the bolts. The 
cross-girts are 5 ft. apart, and the angle-irons forming 
these are drilled to receive the diagonal tie-rods which 
are passed through them. The corner posts are carried 
5 ft. below the ground level, where they are fitted to 
cast-iron shoe-plates which are bolted to oak founda- 
tion timbers, 14 in. wide by 3 in. thick. The wheel is 
16 ft. in diameter, and has eighteen sails. The general 
arrangement of this, as well as of the headgear, is 
shown in the photograph of the engine, which we 
reproduce. The outer rim of the wheel passes through 
the sails, and is riveted to a bracket of stamped steel 
fitted to each sail. The hub of the wheel is made of 
oa length, to enable the arms carrying the sails to 

firmly braced. It is hollow at the back, and the 
bearing .of the main shaft is carried well into this 
recess. ‘The engine possesses many interesting features, 
and is fully illustrated in Figs. 14 to:'21, page 553. The 
main frame is of cast iron,‘and a side view of this is 
shown in Fig. 14. The roller bearings at either end 
of the shaft are 64 in. long; the end thrust is 
taken by a ball-bearing on the inside of the frame. 
A pinion imparts motion to the mangle-rack head 
of the connecting-rod, and it is the unique desi 
of .this which enables the exceptionally long re 
of the pump to be employed. At either side of 
the pinion cams are provided to throw the rack 
over at each end of the stroke, to change the 
direction of the pump-rod from the upward to the 
downward stroke, and vice versd. Four steel rollers 
are fixed at the top and bottom of the rack, and the 
cams engage these at either end of the stroke, as 
shown in Fig. 18, where the pinion is shown crossin 
the lower end of the rack. During the upward an 
downward motion of the rack the pinion is held in 
ed by a steel agg or track working on a 

anged roller. In Fig. 17 this guide-plate is seen 
passing over the roller at the top of the stroke, the 
pinion being kept in gear by the cams. The side- 
swing of the connecting-rod is only 1? in., and the 


the lower end of the rack casting, which is of steel. 
A square crosshead works between vertical | -irons, 
which form the slide-bars. These are bolted to the 
revolving head casting at the upper end, and at the 
lower end to a cast-iron tiimntable working in a frame 
bolted to the tower. This frame forms the main guide 
to the engine. Cone roller bearings are fitted to the 
turntable in the head. The main pump-rod is of white 
Canadian maple, 3 in. square. 
_The method of governing is extremely simple, and 
differs in one important point from all the other 
engines on trial. hile these are wound out of gear 
in order to stop them, the engine we are describing is 
wound into gear by a striking wire. Consequently, 
if this breaks, the engine stops itself automatically. 
A plan of the tail-vane showing the action of the 
governor is given in Fig. 20. The turntable ring 
revolves with the engine on the tower cap when the 
wind changes direction, and the cone rollers shown in 
Figs. 14 and 15 carry the weight of the engine, and 
turn only when the engine governs itself, or when the 
machine is pulled in at starting or let out at stop- 
ping. The coil spring shown in Fig. 20 performs two 
unctions, When the chain tightens by the _pull-in 
wire, the leverage on that side being greatest, the 
wer of thé spring is overcome, and the engine turns 
into the wind; and from the action of the, lever when a 
strong gust strikes the wheel, it will turn. partly out 
of the wind by overcoming the pull of the spring ; and 
when the — of the wind relaxes, the spring will 
pull the wheel back at right angles to the vane, where 
it will remain full in the wind. When the tension on 
the chain is relaxed by letting go the pull-in wire 
at the base of the tower, the spring pulls the wheel , 








rod itself is formed of a piece of 1}-in. tube fitted to - 
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Fias. 1 to 12. Wrnn-Enarine, Constructep By Messrs. THoMAs AND Son, WORCESTER, 


and vane into line with one another, and consequently 
the wheel remains with its edge to the wind, and stops. 

The trials were arranged with a view to finding the 
most suitable wind-engine for | pumping water for 
agricultural purposes ; but most of the makers turn 
their attention to power mills as well. Messrs. H. P. 
Saunderson and Co., Limited, of Bedford, have entered 
two engines, one of which is arranged to drive a pump 
or other machinery at one and the same time. The 
wind-engine is geared at the top of the tower to a ver- 
tical rotating shaft, which drives a short horizontal 
shaft at the ground level. This horizontal shaft has 
been driving a double-acting 2}-in. by 9-in. pump dur- 
ing the trials, and this is placed on one side of the 
tower. A clutch is provided on the shaft, so that 
it may be disconnected from the pump and fitted to 
a chaff-cutter, or other machine, on another side of 
the tower. The engine has a wind-wheel 16 ft. in 
diameter, which is inclined to the tower, the teeth of 





Fig. 13. Link AND ROLLER Morton, By Messrs. E. 
AND H. Roserts, Liwitep, DEANSHANGER, 
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the gear wheels connecting the main shaft with the 
vertical driving shaft being cut on the skew. The wind- 
wheel has twenty-four sails, the shape of which are un- 
usual, being the same width throughout their length. 
Sails of this pattern could not, of course, be placed i 
the wheel if they were set at the same sae to the 
wheel at both ends, and this difficulty is overcome by 
setting the outer ends of the sails at an angle of 30 deg., 
and the inner ends at 60deg. This arrangement will 
understood from a reference to the photograph, Fig. 22, 
of the second of the two wind-engines exhibited by 
Messrs. Saunderson, which we reproduce. This 
engine has a wind-wheel 20 ft. in diameter, with 30 
sails, giving a total area of 332 square feet. The 
double-acting pump used is 4 in. in diameter with a 
stroke of 13} in. 

Mr. J. W. Titt, of Warminster, has entered three 
wind-engines for trial. One of these (see Fig. 23, 
page 556), which is considerably larger than any 
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opening or closing the canvas sails. The 
engine is geared to a three-throw crank- 
axle, driving a pump with three hollow plun- 
gers, each 5 in. in diameter, with a stroke 
of 8 in. 

The other two steel wind-engines shown 
by Mr. Titt are similar in general design, but 
differ in the means employed to drive the 
pump-rods. The wheels are 16 ft. in dia- 
meter, with 24 steel sails, having an area of 
108 square feet. The towers have been care- 
fully designed so that the head of the en- 
gine may be reached in safety while the 
engine is running—an important point, which 
appears to have been entirely overlooked in 
the design of some of the machines now on 
the market. A wind-wheel running at a 
other engine on the ground, the wind-wheel being | very moderate speed is a dangerous thing to handle at 
no less than 30 ft. in diameter. The wheel has forty | a height of 40 ft. or 50 ft. from the ground, and it is 
sails, of canvas, with a total area of over 420 square feet. | sometimes necessary to reach the head whilethe machine 
It is mounted on a massive hexagonal steel tower, the | isrunning. In these towers a platform, with hand-rail, 
general design of which is clearly shown by the photo- | is provided some 3 ft. or 4 ft. below the edge of the 
graph. The wheel is kept facing the wind by a pair | wheel, and this is reached by a fixed ladder on the 
of small tail-wheels, pa | the speed is controlled by | side of the tower. Another ladder reaches from this 











’ Fig. 22.. Winp-Enaine sy Messrs. SAUNDERSON 
AND Co., Limirep, Beprorp. 


























Fics. 14 to 21. Winp-Enerne, Constructep By Messrs. GooLp, SHAPLEY, AND 
Murr, BRANTFORD, CANADA. 


platform to the head, to which it is fixed, so that it 
revolves with the engine, avoiding all risk of a person 
on the ladder being caught by the wheel if it should 
swing round owing to a sudden change in the direc- 
tion of the wind. This arrangement will be under- 
stood by a reference to.an engraving of the tower 
which we reproduce in Fig. 24, page 556. In both 
of these engines the use of cast iron for the frames 
of the heads has been dispensed with as much as pos- 
sible, steel plates and angles being substituted. One 
of these engines is geared to the pump-rod, the 
ratio. being Bh to 1. The pump is single-acting, of 
the bucket and plunger type, 44 in. in diameter by 
8 in. stroke. In the other engine the wheel-shaft is 
cranked and drives the pump-rod- direct, a much 
smaller pump being used with a diameter of 3} in. and 
6 in. stroke. A balance-weight is fitted to the wind- 
wheel on the opposite side to the crank. Roller bear- 
ings are used for the main shafts of both engines, and 
ball - bearings for the turntables. Balance-weights 
and levers are used for controlling the governor in 
place of springs. 

The 16-ft. wind-engine exhibited by Messrs. Henry 
Sykes and Co., London, presents some novel features, 
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especially with regard to the design of the wheel and 
the method employed in governing. As will be seen 
from the engraving of the engine, the wheel is fitted 
with a rim at the outer end of the sails. This is only 
6 in. wide, and as the sails are all set within this 
width, it will be seen that only a very small surface 
is exposed to the wind when the engine is turned 
out of work. There are 48 steel sails, the total 
area of which is 135 square feet. For governing 
the engine two vanes are employed, both of which 
are rigidly fixed by tubular brackets to the head. 
One of these vanes is parallel to the wheel, and is 
shown in the engraving; the other is at right angles 
to the wheel, but the body of this latter vane is hinged 
at the end of the bracket on which it is carried, and 
is free to swing away from the wind. The hinge is 
placed at a considerable angle from the vertical, and 
the vane has a constant tendency to come back to 
its normal position. In moderate winds the hinged 
vane keeps the wheel well up to the wind, while 
in a strong gust the side vane takes the wheel 
mpeily out of the wind, the hinged vane giving 
way for the time under the sudden pressure. 
The engine is direct-acting, with a crankshaft giving 
a stroke of 8 in. tothe pump-rod. The stroke of the 
pump may be varied, however, while the engine is 
running, by an adjustable lever pivoted on a short 
stanchion at the ground level. The wind-wheel is 
inclined towards the tower, and the connecting-rod is 
fitted with a universal joint at the upper end and 
with a ball-and-socket joint at the lowerend. The 
tower is a tripod derrick, tubes being employed for 
the main supports in place of angles. 

A striking departure from the usual design has been 
adopted by Messrs. T. C. Williams and Co., Limited, 
of Reading, in their ‘‘ Rollason wind motor,” the 
wind-wheel running horizontally upon a vertical shaft. 
We give an engraving of this engine (Fig. 26, page 556), 
from which it will be seen that the engine revolves in a 
circular skeleton turret at the top of the tower. The 
engine consists of five curved wooden sails attached 
to a vertical shaft. Outside the sails, but within 
the turret, is a wooden screen, supported by six 
radial arms bolted to a centre bearing, which is 
free to rotate independently of the sails. The screen 
is governed by a large wind vane placed above the 
turret, and adjusted so that the screen allows the wind 
to blow on the concave sides only of the sails. The 
engine drives a double-acting pump 24 in. in diameter 
by 8 in. stroke. 

A small wind-engine of neat design (Fig 27) is shown 
by Messrs. Duke and Ockenden, of Vistichenspton. The 
tower is strongly built, and provided with a properly- 

uarded platform, with ladders reaching to the head. 

“he wheel is of steel, with eighteen sails, the area of 
which is 60 square feet. The head is entirely of steel, 
and ball-bearings are used for the turntable. The 
engine is governed in the usual way, by the wheel turn- 
ing towards the tail-vane in strong gusts, and being 
held up tothe wind by a coiled spring in normal winds. 

Messrs. P. and W. Maclellan, Limited, of Glasgow, 
have entered a powerful wind-engine, which we illus- 
trate (Fig. 28). The wind-wheel is 18 ft. in diameter, 
with 18 steel sails, giving a total area of 151 square feet. 
The head is strongly made, and appears to be par- 
ticularly well balanced, notwithstanding its weight. 
The gearing is of the ordinary spur-wheel and 
pinion type, with a ratio of 24 to 1 between pump 
and wheel; but the pump rod is driven by a 
crank running between roller bearings, and not 
by a pin on the spur-wheel. By placing the large 
ve above the pinion a 12-in. stroke has been 
obtained for the pump, which is of the single-acting 
syphon type, 5 in. in diameter. The smallest engine 
on the ground is that exhibited by Mr. R. L. Capell, 
of Northampton. The wheel is 8 ft. in diameter, 
with a engine carried on a light but well- 
braced tower, It well represents a class of engine 
for which there is a considerable demand among 
market gardeners and others requiring only a mode- 
rate supply of water. 








TEN-WHEELED LOCOMOTIVE FOR THE 
LETTERKENNY AND BURTONPORT 
RAILWAY. 

WE this week illustrate on our two-page plate one 
of a set of four locomotives recently built by Messrs. 
Andrew Barclay, Sons, and Co., Limited, of the 
Caledonia Locomotive Works, Kilmarnock, N.B., to 
the order of the Commissioners of Public Works, 
Ireland, for the Letterkenny and Burtonport Railway, 
which is an extension to the North-West of County 
Donegal of the. existing 3-ft. gauge lines between 
Londonderry and Letterkenny. 

The engines have nahabte 2 prenay 14 in. in 
diameter by. 20-in. stroke, and have six wheels 
coupled, with a four-wheeled bogie in front, the bogie 
having lateral as well as radial motion. The cou 
wheels are 3 ft. 6 in. in diameter, with a fixed wheel 
base of 9 ft. 6 in., and the bogie wheels are 2 ft. 1 in. 
in diameter, with a wheel base of 4 ft. 3 in., the total 
wheel base of the locomotive being 17 ft. 44 in. The 


ed. 


boiler is of Siemens steel. The barrel is 3 ft. 8 in. in 
diameter, and 9 ft. 44 in. between tube-plates. The 
outer shell of the firebox at the bottom is 5ft.24 in. long 
by 2 ft. 74 in. wide, and 4 in. thick. The firebox is of 
best selected copper, the top and side plates and fire- 
door plates being g in. thick, and the tube-plate, 
where the tubes enter, fin. thick. The grate measures 
4 ft. 7 in. long by 24 in. wide. The stays are of 
copper, Zin. in diameter, set at 4-in. centres. The 
tu are 132 in number, and are of solid-drawn 
brass. They measure 1]}-in. outside diameter, and 
the thickness tapers from No. 11 B.W.G. at the fire- 
box to No. 13 B.W.G at the smokebox end. The 
Ramsbottom safety valves are set to blow off at 150 lb. 
per square inch. The boiler is fed by two No. 6 
combination lifting injectors, by Gresham and Craven, 
Manchester, and steam-sanding apparatus by the 
same makers is applied to the coupled wheels. The 
frames are slotted out of j-in. mild-steel plates, and are 
thoroughly cross-braced. The wheel centres are of cast 
steel, and are fitted with best Siemens-Martin steel 
tyres, 5 in. wide by 28 in. thick. The axles are of mild 


72 in. in diameter by 64 in. long, and those of the bogie 
4} in. in diameter by 64 in. long. The connecting- 
rods are of best hammered iron. The engines are fitted 
with the Vacuum Brake Company’s automatic brake on 
the C system, the brake-blocks being of cast iron, 
grooved to bear on the flanges of the wheels as well as 
on the treads. A screw hand-brake is also fitted. The 


capacity being equal to 56 cubic feet. The engine, 
when in full working order, weighs 30 tons, 24 being 
on the coupled wheels and six on the bogie. The 
materials, with their tests, and the workmanship have 
been under rigid inspection, and the locomotives have 
run their 1000-mile trials with every satisfaction. 

The engines were built under the supervision of 
Mr. Thomas M. Batchen, M. Inst. C.E. ° 








Dvuruam Gas Coat ror ITaLy.—A contract for supply- 
ing the Gas Consumers’ Company of Turin with pas 
coal for the ensuing twelve months has just been let. 
The contract, which covers 24,000 tons of Durham gas coal 
to be shipped to Savona, has been divided between two 
Newcastle firms of coal onpartens, one of whom is to 
supply New Pelton and the other Thornley coal, the prices 
being 15s. 14d. and 15s. 9d. per ton, freight charges in- 
cluded, respectively. . It is estimated that these figures 
will leave from 8s. 7}d. to 8s. 9d. per ton, free on board, 
for the coal. This is from 7d. to 9d. a ton below the price 
paid last year in connection with a similar contract. 





Dr. Puitie Warts.—At the graduation ceremony in 
Glasgow University on Wednesday, the 21st inst., the 
erg ae ange of tor of Laws was conferred on Mr. 
Philip Watts, Director of Naval Construction at the 
Admiralty. Professor Glaister, in presenting him, said 
Mr. Watts had had to do with the construction of ships 
during most of his lifetime. Beginning as a constructor 
at the Admiralty early in life, he remained in that 
position until the year 1885, when he entered the ser- 
vice of the world-famous firm of armament makers 
and shipbuilders, Messrs. Sir W. G. Armstrong, Whit- 
worth, and Co., Limited, as naval architect and direc- 
tor of the warship-building department. He occupied 
that important position until the year 1901, when he was 
appointed to fill the very responsible position of Direc- 
tor of Naval Construction to the Admiralty. Mr. 
Watts thus presided at the head of a department, than 
which there was none more responsible, in a nation whose 
first line of defence was the sea, and whose defenders were 
the ships of war which guarded their coasts and their 
many ions abroad, and the gallant sailors which 
nell them. It was in recognition of the value of his 
services to the nation and to naval engineering science 
that the university conferred upon him the degree of 
Doctor of Laws. 





CuayTon, SHUTTLEWORTH, AND Co., LiwITED.—The 
second annual meeting of this compeay was held on 
Thursday, the 16th inst., at Lincoln, Mr. F. 8. E. Drury in 
the chair. The chairman said last year’s trade would 
have been more profitable had it not been that keen com- 
petition necessitated their having every year machines of 
greater ray ayes without obtaining. a correspondin 
increase in the sale price. That was an evil from whic 
all manufacturers were suffering, and the reniedy was to 
be found in the cheapening of the cost of production by 
taking advantage of every new invention and discovery. 
The Vienna ey had become both inadequate for the 
purpose for which it was intended and incapable of 
extension. The directors had therefore bought a site of 
over 21 acres outside Vienna, and they were now 
hastening forward plans for a factory capable of manu- 
facturing engines, machines, and implements required by 
the Continent. They had thought it advisable for the 
future of the business in Russia, with its protective 
duties, to secure a material interest in the firm of 
Helfferich Sadet, at Charkow, during the past year. 
The Russian company paid a dividend last year of 12 


r 
cent., and it-was expected that during the next nae! a 
larger dividend would be declared for the year ending 
December, 1902. In conclusion, the chairman moved that 
a dividend of 5 per cent., as recommended, be sanctioned. 
Mr. A. Shuttleworth seconded the motion, which was 





carried. 
¢ 


steel, the journals on the axles of coupled wheels being | },,, 


tanks have a capacity of 750 gallons of water, the fuel |; 


NOTES FROM THE NORTH. 
Gtascow, Wednesday. 
G w Pig-Iron Market.—In the warrant market last 
Thursday forenoon the course of prices was again irregu- 
lar, with a flat min venape Opening at 49s. 5)d., which 
represented a decline of 34d. per ton on the day, the cash 
values of Cleveland brands partially recovered to 49s. 8d., 
but the improvement was not maintained, as the close 
was no better than 49s. 64d. Only Cleveland iron was 
dealt in, and the volume of business passing was mode- 
rate, amounting in all to 10,000 tons. tch iron was 
idle, but steady. The American advices were regarded 
as somewhat unfavourable, and that led to some selling. 
The market was further depressed in the afternoon, and 
prices of Cleveland lost 6d. Ys ton additional on realisa- 
tions, the decline on the day being 64d. per ton. .The 
closing of a “bull” account was taken advantage of b 
the “Bears,” who forced values down to 49s. 04d. rien | 
and 49s. 4d. one month. The sales totalled 12,000 tons, 
and the settlement prices were:—Scotch, 55s. per ton; 
Cleveland, 493. 6d.; hematite iron, 60s. per ton. On 
Friday forenoon the market was steadier, and a moderate 
business of some 10,000 tons was done in Cleveland 
warrants at 49s. Liquidation having ceased for the time 
ing, the prices of Cleveland recovered part of 
the decline in the afternoon. Opening at 49s. cash, 
which represented an advance of 3d. per ton on the 
forenoon close, the price went back 4d. per ton, but 
closed at the former figure, while the month’s value 
went up from 49s. 34d. to 49s. 5d. per ton. Hematite iron 
was flat down to 59s. 9d. per ton cash. A moderate 
amount of business of good tone was transacted. The 
settlement prices were :—54s. 6d., 49s., and 60s. per ton. 
he market was quiet on Monday forenoon, the business 
being limited to some 5000 tons of Cleveland warrants, 
which were done down to 48s. 11d. Only Cleveland war- 
rants were dealt in to the extent of some 5000 tons in the 
afternoon, and the price was 1d. lower at 48s. 10d. per ton 
cash, and the settlement prices were:—54s. 6d., 48s. 104d., 
and 59s. 9d. per ton. The warrant market was very flat 
on Tuesday, when Cleveland iron, to which business was 
mainly confined, was dealt in down to 48s. per ton cash, 
and finished sellers at that figure, the loss on the day 
being 10d. per ton. The flat tone of the early part 
of the day was more pronounced in the afternoon, 
when prices suffered a further fall. A_ little busi- 
ness was done in Scotch at 53s. cash, and the closing 
cash price showed a drop of 104d. at 52s. 104d. per ton. 
Some 15,000 tons changed hands during the day. Busi- 
ness was fairly active this forenoon, when there were deal- 
ings in warrants Of all classes, most, however, in Cleve- 
land. Liquidation on the part of weak ‘‘bulls” continues, 
with ‘‘bear” covering. The transactions aggregated 
15,000 tons. Additional ‘‘ bear” covering effected an 
improvement in prices in the afternoon, and the values 
of Cleveland iron recovered to 48s. 34d. per ton cash, 
with closing sellers at 48s. 5d. The business done 
was comparatively small. The settlement prices were:— 
52s. 9d., 48s., and 59s. per ton. The following are 
the quotations for makers’ iron No. 1: —Clyde and 
Calder, 64s. 6d. per ton; Gartsherrie, 65s. ; Summer- 
lee, 68s. op longi, _ Bey. Loltness, Pe 6d. 
per ton—all the foregoing shipped at Glasgow ; Glengar- 
nock (shi at Ardrossan), 65s. ; Shotts (ship at 
Leith) and Carron (shipped at Grangemouth), both 67s. 6d. 
per ton. The number of blast-furnaces in operation is 
now 82, against 87 last week—five at Dalmellington and 
one at Calder having been damped for repairs, and 
one having been blown in at Clyde Works. Dealings 
in Middlesbrough iron have again been indulged in 
during the week. American advices are showing signs not 
of weakness in their own trade, but of an assured feelin 
that production there can now take care of any deman 
that can arise, and that henceforward the support 
accorded to European markets by the American demand 
must shortly cease. Of the immense increase in Ger- 
many’s production there can be no doubt. Fluctuations 
are likely to arise in this country. During the past week 
between 70,000 and 80,000 tons changed hands. 


Sulphate of Ammonia.— This commodity is rather 
quieter this week, and the price may be quoted at 13/. 10s. 
to 13/. 12s. 6d. per ton for prompt delivery. The ship- 
ments to foreign ports are still bulking largely. Durin 
last week the shipments from Leith amounted to 2 
tons. 


Institution of Engineers and Shipbuilders in Scotland.— 
An extraordin: meeting of this institution was held 
last night, Mr. William Foulis, President, in the chair. 
An interesting discussion took place on Mr. H. F. L. 
Orcutt’s peace on ‘** Tools and Gauges in the Workshop,” 
the speakers being Mr. M. Paul, of‘ Dumbarton, Mr. 
J. M. Rowan, Mr. A. M. Darvine, B.Sc., Mr. Hall 
Brown, and . Angus Murray, of the Anderstan 
Foundry, Glasgow and Middlesbrough. The discussion 
was followed by a paper on ‘The Old Quay Walls 
of Glasgow Harbour,” by Mr. W. M. Alston, successor 
to the late Mr. James 


New Contracts for Steamers.—Messrs. Russell and Co., 
Port Glasgow, have contracted to build two large steamers, 
390 ft. in length, for Messrs. H. and W. Nelson (of the 
Nelson Line). The engines will be supplied by Messrs. 
Rankin and Blackmore, Greenock. They have also con- 
tracted to build other two large per 4s J steamers, 
for Liverpool owners. They will be 495 ft. in length, and 
will carry 3400 head of cattle.-—The Grangemouth Dock- 
yard Company have taken a contract to build a steamer 
of 3000 tons for Spanish owners. They have also con- 
tracted to build a three-masted schooner of 600 tons for 
Continental owners.—Messrs. Denny Brothers, Dumbar- 
ton, have taken an order for a second Channel steamer 





which is to be driven by a Parsons turbine. It is ex- 
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pected that several other orders for turbine steamers for 
the Channel passage will be placed shortly.—Messrs. D. 
and J. Nicol, shipowners, Dundee, have contracted with 
the Dundee Shipbuilding Company for the building of 
a steel screw steamer for the open coasting trade. Messrs. 
Menzies and Co., Leith, will supply the machinery. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Death of Mr. David a death occurred, on 
Sunday night, of Mr. David A of Broom Croft, Shef- 
field, in his sixty-sixth year. Thus has passed away one 
of the best-known men in the ad industries of the city, 
and in the coal trade of South Yorkshire. The son of 
the late Mr. David Davy, who founded the firm of Davy 
Brothers, engineers and boiler-makers, he was educa’ 
as a mechanical engineer, and went into the works. When 
the concern was turned into a limited company he was 
chosen chairman of the directors, a position he held for 
many years. He also devoted special attention to colliery 
matters, and was largely interested in several of the 
principal South Yorkshire collieries. He was chairman 
of the directors of the Manvers Main Collieries, and of the 
Hickleton Main Collieries, and of the Midland Iron Com- 
pany, and a director of Brown, Bayley’s and the Nether- 
seal Colliery Company. In all these enterprises Mr. Davy 
manifested an ability to direct affairs to the best advan- 
tage, even under difficult and adverse circumstances. 
His hobby was Art, of which he was a great lover. He 
was for some time a member of the Ecclesall Board of 
Guardians, and an overseer of the poor. 


Iron and Steel.—Some firms in the steel trade have 
been in receipt of very good lines since the holidays ; but, 
generally, business is still confined to actual requirements. 
There is not much buying on a small scale. Some very 
important tests are going on at Manchester with high- 
speed steels. A number of Sheffield firms have been 
asked to send in samples, and their representatives are 
invited to be present when the tests of their own steel 
are made. They are expected to go on for some time to 
come. The iron market is quiet, and prices are well 
maintained. 

Files and Saws.—The file trade of the city, so far as 
the workmen is concerned, is getting worse, Machinery 
for forging, grinding, cutting, an —“_« has been 
brought to such perfection that hand labour is being 
steadily wasmadel. The machine at first dealt mainly 
with large files, but now it takes in almost all sizes. 
Considerable numbers of men have left the trade for 
other employment, and more are being discharged. In 
face of the keen competition that prevails, manufacturers 
have had to resort to machinery, the cost of production 
when compared with manual labour being so much less. 
For some classes of saws there isa good demand, especially 
for saws for cutting cold steel. 


Coal and Coke Trades.—Since the Easter holidays the 
collieries in this district have been working full time, and 
there is a demand for all sent to bank. The continued 
cold weather has helped the house-coal branch, and in 
steam sorts there is every prospect of the season being 
fully up to the average of recent years, although prices 
are not so good. The leading collieries are well booked, 
and could not take on any further heavy line. A yory 
fair tonnage is going into the local works. All kin 
of slacks are very scarce and difficult to buy. Prices are 
firm. The demand for coke is well maintained. 








Our Export Coat Trapge.—The new year promises to 
witness a considerable extension of our export coal trade, 
the effect of the export duty of 1s. per ton imposed in 
April, 1901, being apparently felt less and less. The 
shipments in all directions in March were 3,555,083 tons, 
as compared with 3,306,226 tons in March, 1902, and 
3,211,838 tons in March, 1901. The principal deliveries 
of March compared as follows with the corresponding 





exports in March, 1902, and March,, 1901, respectively :— 
Country. | Mar., 1903. | Mar., 1902. | Mar., 1901. 
tons tons tons 
Germany ..| 519,669 403,785 389,246 
France ..| 617,375 573,960 694,012 
Italy .. | 598,053 597,146 452,824 


A marked feature of last month’s coal business was the 
considerable deliveries made to the United States, which 
took 111,077 tons, as compared with 6477 tons in March, 
1902, and 16,013 tons in March, 1901. The aggregate 
shipments in the first three months of this year were 
10,332,239 tons, as compared with 9,243,955 tons in the 
first quarter of 1902, and 8,928,331 tons in the first 
pene of 1901. The principal items in these totals were 
the following :— 











| | 
Country. | 1908. | 1902, | 1901. 
| tons tons | tons 
Germany ..| 1,162,408 973,065 | 904,044 
France --| 1,755,651 | 1,764,869 | 1,947,418 
ltaly. .., 05s :;] 1)520,466 | 1,536,212 | 1,316,584 
United States i | 976,045 10,772 21,250 


The by sorimor increase in the shipments to the 
United States will not escape attention, but at the same 
time the fact cannot be overlooked that the American 
demand must be rded exceptional and short-lived, 
as a subsidence of the labour difficulties which at pre- 
sent afflict the American coal trade would no doubt 
have the effect of iriducing the Americans to rely once 
more on their gwn vast resources. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrppDLEsBROUGH, Wednesday. 


Cleveland pig iron which has taken place during the 
last four or five weeks, but more especially since the close 
of the holidays, has disorganised the market —— 
and consumers are holding off awaiting developments. 
During the first two days of this week prices of Cleveland 
warrants were fo down 1s. 3d. per ton, making 5s. 
fallin about a month. But it must be borne in mind 
that the sharp rise in the previous month was largely due 
to speculation ; there was very little legitimate business 
behind it, and when the speculators found it necessary to 
clear out, the prices dropped as fast as they had pre- 
viously gone up. To-day there has been some re- 
action, and warrants have recovered 44d. This morning 
No. 3 Cleveland g.m.b. pig iron was down as low as 
48s. 6d., which represent 
48s. 9d. and 49s. were the quotations at the close, with 
48s. 6d. for No. 4 foundry ; 47s. 9d. for grey forge; 
47s. 3d. for mottled ; and 46s. 9d. for white. py eet 
of East Coast hematite pig iron have not m in- 
fluenced by the heavy decrease in Cleveland pig iron, 
and, in fact, have gone up in value; to-day’s price—58s. 
—is the best _ that has been reported this year, and 
the rise has n due to legitimate business and not 
to speculation. Rubio ore is steady at 16s. 3d. per ton 
c.i.f. Tees, and Gellivare ore ranges from 14s. 3d. to 18s. 
per ton according to quality. 

Cle d Ir Miners’ Wages.—The amount of re- 
duction claimed by the — ers from the wages of the 
miners is 3? per cent., and the miners are to give their 
answer on Monday. Seeing that the average realised 
price of No. 3 Cleveland pig iron was 2s. 44d, per ton less 
in the first quarter of the year than in the previous three 
months, and that blastfurnacemen’s wages have m re- 
duced 3 per cent., the miners can hardly expect to get off 
without suffering a similar reduction. 


Stocks uf Pig Iron,—There has been a heavy increase in 
the stock of Cleveland pig iron in Connal’s store this 
month, 5699 tons having m added. That is hardly 
satisfactory in the spring of the year. Since December 
the stock of hematite pig iron in Connal’s stores has been 
7 at 1300 tons, but 500 tons has been taken out 
this week. 


Manufactured Iron and Steel.—The situation is gener- 
ally satisfactory, though since the holidays there has 
been a lull in the demand, which, however, has no in- 
fluence on prices, as producers are well supplied with 
orders. The briskness in ordering new vessels which was 
reported in the early part of the month has subsided, but 
the prospects are rded as hopeful, for freights are 
better, and the number of vessels laid up has been re- 
duced. Steel ship-plates, therefore, are kept up at 6/., 
and steel ship-angles at 5/. 12s. 6d., while common iron 
bars are at 6/. 10s.—all less 24 per cent. free of tare. 
Heavy steel rails are at 5/, 10s. net at works. 


Death of Mr. A. C. Downey.—Mr. Downey, who has 

n connected with the pig-iron trade of this district 
for well-nigh half a century, died here on Sunday. He 
came from —. and after being at the Woodside 
Tron Works, Dudley, was yewe engineer at Messrs. 
Cochrane’s Ormesby Iron Works, Middlesbrough. In 
1872 he, with Mr. Carl Bolckow, started the tham 
Tron Works ; they afterwards bought the Lackanby Iron 
Works. Latterly Mr. Downey was manager of Messrs. 
Jno. Turner and Co., Limited, engineers, Middlesbrough. 











NOTES FROM THE SOUTH-WEST. 
Cardiff.—The steam coal trade has shown more activity, 
large having been in brisk demand for prompt and early 
sbipment; prices have also ruled firm all round. The 
best large steam coal has made 13s. 6d. to 14s. 6d. per 


in at 7s. 3d. to 7s. 9d. per ton. House coal has shown 
rather more firmness in transactions for immediate de- 
livery, but there has, of course, been scarcely any buying. 
No. 3 Rhondda large has brought 14s. 6d. per ton. 
Foundry coke has been quoted at 18s. to 19s. per ton, and 
furnace ditto at 15s. to 17s. 6d. per ton. As regards iron 
ore, rubio has made 14s, 6d. to 14s. 9d. ; Tafna, 15s. to 
= er and Almeria, 14s. 9d. per ton, freight charges 
included. 


Swansea Harbour Trust.—A monthly meeting of this 
Trust was held on Thursday. Mr. Glyn Price, in moving 
the adoption of the Finance Committee’s report, said the 
past month showed an increase of 18 per cent. in imports 
and of 4 percent. in exports. There been ifyi 


g pt yin, 
increases in tin-plate shipments to Germany, the Uni 


States, and Roumania, the latter country being now 
served by the Johnson line, which calls at Swansea. The 
report of the executive committee recommended the 
urchase of a grab dredger from Messrs. Priestman and 
homas, Limited, for 5597. The committee placed on the 
table a plan of an alteration to the extension of the South 


Dock Basin. They also recommended the erection of a 
new tinplate warehouse at the Prince of Wales Ik,” at 
a cost of 15007. The report was adopted. 


Goodwick Pier.—On Saturday morning a sixth t 
blast took place on the Great Western away om.- 

ny’s new pier works at Goodwick, Pembrokeshire. 
4 the solid cliff over 100 ft. high, a T-shaped tunnel 
was driven to the extent of 45 ft., the cross-sections 
having the same dimensions. At each end - of the tra- 


The Cleveland Iron Trade.—The rapid fall in prices of | rel 


a fall of 4s. in a month, but pl 


ton, while seconda ualities have brought 12s. 6d. to} Broad Sa 
12s. 9d. per ton; the best steam small has made 8s. to 
8s. 3d. per ton, while secondary qualities have been dealt 


placed, and connected by wires to an electric battery, 
about 200 yards distant. With the switching. on of 
the current, a tremor :of the surrounding earth was 
felt, and the huge cliff heaved over towards the sea, 
easing @ volume of black smoke. The fall of rock was 
from 50,000 to 100,000 tons. The larger lumps are used 
for constructing a rubble breakwater—which now extends 
nearly 800 ft. into deep water—while the ler pieces 
are put through a ballast crusher, which has a capacity 
of over 300 tons per day, being afterwards conveyed in 
wagons to various parts of the system. Steady progress 
is being made with the new harbour. Hund of con- 
crete blocks, each weighing 10 tons, are stacked ready 
for building the quay wall, for which preparations are 
being made, and it will be commenced during the summer. 
Kaa 3 completed, the breakwater will be 2000 ft. in 
ength. 


Welsh Coal for Portugal.—A Portuguese railway con- 
tract for 72,000 tons of Monmouthshire coal has been 
laced with Messrs. J. Cory and Sons, Cardiff. The 
coal is to be delivered into trucks at Lisbon or Oporto, 
in the course of twelve months, commencing with June 
next. The price obtained by the contractors is under- 
stood to be 14s. 11d. per ton, freight charges included. 
Shipments are to be made at Newport. The coal is to be 
two-thirds large and one-third small. 


A wr Coaling Station.—The Lords of the Admi- 
ralty have purchased foreshore rights and land in the 
vicinity of Turnchapel, Cattewater Harbour, Plymouth, 
for a coaling station. Turnchapel wharves, which cover 
about six acres, and have a quay fron of 320 ft., were 
purchased from the Naval k. In the vicinity of the 
quay the water varies in depth from about 18 ft. to52 ft., 
low-water spring tides, and at comparatively little cost 
the quay could be extended about 40 ft. to the eastward. 
It would be possible at present to coal third-class cruisers, 
torpedo-boat destroyers, and gunboats alongside Turn- 
chapel wharves. The Government has also purchased 
about six acres of foreshore and land from the estate of 
the late Mr. R. Bayly. The land adjoins the Turnchapel 
wharves, and extends to a swing bridge over Hooe e, 
over which London and South-Western trains run from 
Friary to Turnchapel. 


The Swansea Valley.—Business in raw material is con- 
sidered to exhibit a firmer tone. The mill departments 
of the tin-plate works have been generally well employed. 
the exceptions being Cardonnel and Marriston. A good 
demand aaa prevailed for ‘all classes of sheets. In con- 
sequence of the advance of the season, house coal has 
receded 1s. per ton. 








PrrsonaL.—Mr. G. D. Seaton, Midland Counties re- 
presentative for Messrs. Easton and Co., Limited, has 
now opened an office at 49, Deansgate, Manchester, 
and all communications should in future be sent to him at 
this address, 





ORLEANS RaiLway.—The average length of line worked 
upon this system last year was 4387 miles, as. compared 
with a corresponding average of 4369 miles in 1901. The 
ratio of the working expenses to the traffic receipts stood 
last year at 48.38 per cent., as compared with 48,91 per 
cent. in 1901. In the course of last year the company 
appropriated 497,953/. to promoting the welfare of its 
agents and staff. This total included 84,020/., represent- 
ing the participation of the company’s employés in the 
profits of last year. 





Contracts,—Messrs. Meldrum Brothers, Limited, of 
Manchester, have recently entered into contracts to erect 
destructors at Johannesburg, at Stoke-on-Trent, and at 
Holyhead.—The British Uralite Company, of 50, Cannon- 
street, E.C., are supplying nearly 250,000 square feet of 
uralite for the new naval college buildings at Osborne, 
Isle of Wight.—Messrs. ton and Co., Limited, of the 
netuary Chambers, S.W., have, since April 1, 
received orders for Schmidt superheaters amounting in 
the aggregate to 7000 indicated horse-power. 





Tue INSTITUTION OF NAVAL ARCHITECTS: ERRATUM.— 
In our report of the discussion on Mr. Balfour’s paper on 
“Refrigerated C ” on 516 ante, it is stated 
that Mr. T. W. R. Hughes said ‘‘ that carbonic-anhydride 
was not an odourless gas, and therefore some care should 
be taken as its presence would not be easily detected if it 
escaped.” What we understood Mr. Hughes to say was 
that ‘‘ carbonic-anhydride is not an odorous gas,” which, 
of course, is in accordance with fact, and is borne out by 
the remainder of the sentence. The word ‘ odourless” 
was substituted for ‘‘ odorous” through an error, which 


we regret. 





MERTING OF THE INTERNATIONAL Fire Bricaprs 
Councit.—The Grand International Fire Brigades Council 
will, at the invitation of the British Fire-Prevention Com- 
mittee, hold its biennial meeting in London on July 11, 
in connection with the impending International Fire- 
Prevention Congress which opens on July 7, most of the 
members of Council having expressed their intention of 
accepting the invitation of the committee to attend the 
Congress. The Council comprises representatives of 
Ae ers, Dae Denmark, France, Y; 
Italy, Norway, Roumania, Russia, Spain, Switzerland, 
and the United States—some fifty officers in number. 
The notice convening the meeting in London is — b 

the executive, comprising Count Kamarowsky ( soaiak 
Chairman ; Chief Westphalen (Germey)s ief Cazier 
(France); Chief Rauter (Belgium) ; and Chief de Marie 








verse, three tons of Chilworth’s blasting powder were 


(Luxemburg). 
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WINDMILLS AT THE ROYAL AGRICULTURAL SOCIETY'S GROUND, EALING. 


(For Description, see Page 551.) 
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NOTICES OF MEETINGS. 


Tue INSTITUTION OF MECHANICAL ENGINEERS.—Friday evening, 
April 24. The chair will be taken at 8 o’clock. The President’s 
Address will be delivered. Paper to be read and discussed :— 
‘*The Education of Ls gst in America, Germany, and Switzer- 
land,” by Professor W. Dalby, Member, of London. 

THE INSTITUTION OF CIviL ENGINEERS.—Tuesday, April 28, at 
8 p.m., annual general meeting of corporate members only, to 
receive the report of the council, and to elect the council and 
auditors for the ensuing year. — Students’ meeting, Friday, 
a 24, at 8 p.m. Paper to be read :—“‘ Bacterial Sewage-Disposal 

orks at Ash, Dover,” by Mr, H. S. Watson, Stud. Inst. C.E. 
Mr. C. H. Cooper, M. Inst. C.E., in the chair. —Students’ visit, 
Wednesday, April 29, at 2.30 = to inspect the widening 
operations in progress at London Bridge. iamentie at the bridge, 
north side. 

Society oF ArTs.—Monday, April 27, at 8 ms Cantor lectures. 
**Mechanical Road Carriages,” by Mr. Worby Beaumont, 
M. Inst.C.E. (Four lectures.) Tuesday, April 28, at 7.30 p.m., 
Applied Art Section, visit to the Whitefriars Glass Works. Paper 
by Mr. Harry Powell on “Modern Table Glass.” (Special tickets 
required.) Wednesday, April 29, at 8 p.m., ‘‘ Automatic Wagon- 
Couplings on British Railways,” by Mr. T. A. Brockelbank. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.—BIRMINGHAM LOCAL 
Section. —On Wednesday, April 29, at 7.30 p.m., in the University 
Buildings, Edmund-street (Physics Theatre), a paper will be read 
on ‘*Notes on Motor-Starting Switches,” by Mr. A. H. Bate, 
Associate Member. 

Tue INSTITUTION OF ELECTRICAL ENGINEERS.—Thursday, April 30, 
extra meeting. ‘Divided Multiple Switchboards: An Efficient 
Telephone System for the World’s Capitals,” by Mr. W. Aitken, 
member, 

RoyaL INSTITUTION OF GREAT Britain. — Friday evening, 
May 1, at 9 o’clock, Mr. William J. Pope, F.R.S., on “ Recent 
Advances in Stereo- Chemistry. Afternoon lectures next week :— 
zuete, a ril 28, she 5 o’clock, Professor Allan Macfadyen, M.D., 

, on ** The Blood, and Some of its Problems” (Lecture II.). 
Three ya 30, at 5 o'clock, Professor Dewar, M.A., LL.D., 
D.Sc., F.R.S., M. R.L, on S* Hydrogen—Gaseous, Liquid, and 
Solid » (Lecture II.). Saturday, May 2, at 3 o’clock, Professor 
Langton Douglas, M.A., on ‘* The Early Art of Siena” (Lec- 
ture II.). 
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THE MOSELY INDUSTRIAL 
COMMISSION. 

THE repott of the members of the Mosely Indus- 
trial Commission to the United States was issued 
last week, and proves to be a voluminous publica- 
tion of 279 quarto pages, the work of twenty-three 
contributors. The incidents that led to the forma- 
tion of this unofficial Commission will be within 
the knowledge of nearly all our readers. It will be 
remembered that Mr. A. Mosely offered to defray 
the expenses of a number of secretaries of trade 
unions to visit the United States in order that they 
might report on the conditions of industry gene- 
Mr. Mosely was led to take 
this step becausé, as he stated, in his on round 
the world, and more. particularly in the United 
States, it became abundantly evident to him that, as 
a manufacturing country, America was forging ahead 


564 
we ata pace hardly realised by either British employers 


or workmen. Mr. Mosely’s statement is less applic- 
able to the employer than it.is to the workman. In 
our own columns about three years ago we had a long 
7 | series of articles on the subject, and there can have 
been comparatively few engineers who failed to 
gain a clear view of the general bearing of the case 
from the writings of the various competent autho- 





rities who contributed to our series. Later the 
Times published a number of special articles from 
an engineering correspondent in America, and 
these must have helped to instruct the general 
public. Since then a good deal has been written 
in various papers on the same question ; much of 
it of an exaggerated, and, therefore, harmful 
nature, but it can hardly be ‘said that the question 
has not been fairly well ventilated. 

It is not on this account, however, that the work 


260} Mr. Mosely has so generously undertaken is less 


useful ; and it may be said here that not only did 
he provide the means for carrying out the scheme, 
but he also accompanied the delegates himself, thus 
spending time and labour towards making the 
inquiry successful ; indeed, the brief report with 
which Mr. Mosely prefaces ‘the contributions of the 
trade-union delegates may prove the most valuable 
part of the publication. It is, naturally, a more 
scholarly production, and, as also might be expected, 
it takes a broader view of the general position than 
some of the reports which follow it. Doubtless 
there are passages that will square neither with 
the extreme exponents of Capital or of Labour ; but 
we think it will be accepted as a fair review of the 
situation by thinking men of both parties. 

The reports from delegates are twenty-two in 
number, and of these eight represented branches 
of industry in which our readers are chiefly inte 
rested. Mr. P. Wallis was the delegate of the 
National Federation of Blast-Furnace-Men ; Mr. 
J. Maddison, of the Friendly Society of Iron- 
founders ; Mr. James Cox, of the Associated Iron 
and: Steel Workers ; Mr. George N. Barnes, of the 
Amalgamated Society of Engineers; Mr. D. C. 
Cummings, of the Iron and Steel Ship Builders and 
the Boilermakers’ Society ; Mr. Alex. Wilkie, of 
the Associated Shipwrights’ Society; Mr. Robert 
Holmshaw, of the Sheffield Cutlery Council ; and 
Mr. T. Jones, of the Midland Counties Trades Fede- 
ration. It is to the reports of these eight- members 
only that we refer in this article, as we have not 
been able, at the time of writing, to go through 
the others. The remaining fourteen members of 
the Commission represented the cotton-spinners, 
weavers, tailors, boot and shoe operatives, leather- 
workers, bricklayers, igen carpenters and 


joiners, furnishing trades, r-makers, com- 
ositors, yt aps bockbin, ers, and, finally, 
Mr. W C. Steadman represented the Trades Union 


Fediosesnlane Committee. 

It is a good thing to have the working-men’s 
view—or, perhaps, one should say the trade-union 
view—of the situation, as the other side of the 
question—the masters’ side—has been more than 
once expressed. In saying this we would remind 
our readers that though there are two sides to the 
question, there is but one question—the prosperity 
of national industry. But it can be, and should be, 
viewed from the two standpoints ; that of the em- 
ployer and that of the employed. It is extremely 
desirable to remember that injury cannot be done 
to one side without the other suffering. It is an 
economic law too little recognised by both masters 
and men in the past, and its neglect has been the 
cause of the greater part of the trade disputes that 
have wrought so aah ob in the past. 

Whilst we therefore welcome these ,reports of 
trade union ap maps and we gladly ‘bear 
testimony to their general fairness and laine 
tion, we must not forget their limitations. The 
secretaries of trade unions have naturally to con- 
sider the feelings of those by whose suffrages they 
fill their posts ; that is a position they hold in 
common with members of Parliament and others, 
We know, for instance, the different views held 
on the question of contract or Government-built 
warships by members for, say, Glasgow or Bar- 
row, and for Chatham or Plymouth. Wecan hardly 
wonder, therefore, that throughout the reports 
there is a marked tendency to attribute any .com- 
parative falling off in our industrial position that 
may be allowed to the masters rather than to the 
men. 

In order to give unity to the various reports, Mr. 
Mosely wisely prepared a list of questions which he 
requested the delegates to answer as far as possible, 
These were forty-one in number, and dealt with the 
early training of the workman, the relations be- 
tween employer and srs pt days and the general con- 
dition of workers outside the factory. As might be 
expected, the answers are in some cases of a con- 
tradictory nature, but in general the reports of the 
delegates are fairly well in agreement. It may be 
stated that every member of the Commission had 
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full opportunity of going to any place he wished, 
without limit as to time or expense ; indeed, the 
arrangements made were generous in the extreme. 
Most of the members, however, appear to have had 
to hurry home on account of their own business, 
and the time spent was too short for the pur 

in view. It is a point the importance of which 
some of the delegates do not appear to have re- 
alised ; one member, Mr. Cox, expresses his grati- 
fication at being told by a prominent manufacturer 
that he ‘‘had seen and measured up more in a 
couple of weeks than many he had known who had 
spent months over their visit.” 

The two limitations of a narrowed or specialist 
mental horizon and insufficient time for observation 
do not apply to the remarks of the originator of the 
expedition. Mr. Mosely’s conclusion is that ‘‘ the 
true-born American is a better-educated, better- 
housed, better-fed, better-clothed, and more ener- 
getic man than his British brother, and infinitely 
more sober ; as a natural consequence he is more 
capable of using his brains as well as his hands.” 
As a general principle we think the reports of 
the delegates fully bear out this view, although op- 
posite opinions are expressed in regard to some 
of the points. For instance, one delegate con- 
siders that American workmen are too well fed, 
or rather that the luxury and variety of feeding 
are too great, and to this he attributes the 
somewhat shorter span of life of the American 
workman, as compared to his more simply-fed 
British fellow. On the question of sobriety there 
is fair unanimity of opinion in favour of the Ameri- 
can. Mr. Wells, in answer to the question, ‘‘ Is 
the American working man more sober?” simply 
answers, ‘‘ Yes.” Mr. Maddison says, ‘‘I believe 
he is.” Mr. Cox says, ‘‘He certainly is.” Mr. 
Barnes says, ‘‘I should say he is.” Mr. Cummings 
remarks :—‘‘ While the American workman is sober 
during working hours, yet he is as much inclined to 
a spree as the ordinary Britisher.” Mr. Wilkie 
does not answer the question, whilst Mr. Holm- 
shaw and Mr. Jones both reply to it in the affir- 
mative, the former adding, ‘It is unusual to see 
intoxicated men in the streets.” In regard to 
gambling, the evidence isin the same direction. 

he American working man apparently ‘‘ knows 
nothing about it,” and therefore his energy is not 
clogged by anxiety as to the winner of a race or 
a football match, nor is money lost which, if pro- 
perly used, would render him a more efticient work- 
man. No one who is brought into intimate contact 
with the working classes in this country can fail to 
observe how rapidly the wagering habit is increasing 
in the present day. Betting is generally considered 
one of the venial sins. It may be so, but in the 
opinion of some in a position to judge it is, in the 
aggregate, fast becoming a more serious evil than 
even drunkenness. 

Mr. Mosely goes on to point out that many 
working men in America holding leading positions 
are either English or Scotch. That agrees with 
our own observation, and it indicates one of the 
most prominent advantages held by the United 
States. To feed, clothe, and educate a young man 
until he reaches an age of maximum efficiency in- 
volves a serious expense, and each ready - made 
workman sent to the United States represents a 
tax paid by this country to support the in- 
dustry of a competing nation. When the emi- 
grant is among the most enterprising, able, and 
energetic of his class, as is too often the case, the 
loss 18 greater. re 

One of the principal reasons why the American 
workman has an advantage over the British work- 
man is, Mr. Mosely tells us, because he has received 
a sounder and better education. The delegates on 
the whole agree with this opinion ; although we seem 
to see throughout the reports a tendency to regard 
education from too narrow a point of view. In the 
American State schools—unl'ke our Board schools 
—the children of rich and poor are taught together, 
and the home influence of the more wealthy, 
and therefore more leisured classes, is brought 
to bear on those less fortunately situated. This 
is one of the chief influences of American educa- 
tion, far more important than lessons; but it is 
not sufficient to account for the greater ambition, 
the more strenuous endeavour to push to the front, 
which characterises so many of the working classes 
in the United States. The chief inducement is the 


reasonable hope of advancement that social con- 
ditions hold out to young men of all classes in 
America if they have ability fitting them to fill 
higher positions. 


The delegates, in their reports, 





make frequent allusion to the greater appearance of 
equality or absence of restraint in intercourse be- 
tween master and man ; but this is an effect, not a 
cause, as seems often to be imagined. The American 
employer has more sense of the value to himself 
of what may be comprehensively described as talent 
among those who do the work of the establishment 
than has his British confrére. One of the best 
known of America’s self-made millionaires once 
said :—‘‘ We prospect for talent as a miner does 
for gold;” and he attributes his success to the 
endeavour he has always made to find a good man, 
no matter in what rank, and to make the most 
of him. It was in his works that a young British 
mechanic, who left his native country because 
America held out to him a wider scope for his 
ambition, was rapidly promoted step by step until 
he became manager of one of the largest works in 
the United States, and under his vigorous direc- 
tion these works became one of the most suc- 
cessful in the country. A little encouragement 
of the same sort would doubtless have kept the 
workman at home, with a benefit to British in- 
dustry which it is difficult to estimate. Now 
he is an opponent in neutral markets to the in- 
dustry of the country which educated him and gave 
him birth. Another instance may be given by 
way of illustration, for it is a very striking one, 
though it is outside our own province. Some years 
ago a young chemist was engaged in an English fac- 
tory, and made several valuable discoveries in the 
process of manufacture followed. He was receiving 
a moderate salary, and asked for a better position. 
This was refused, so he went to Germany, where 
he founded a firm which became so successful that 
it is one of the largest and richest establishments of 
the kind in the world, and the German industry in 
this line has practically killed that of England, 
where it arose. 

It would seem that in this country we do not 
put sufficient value on the man, especially the 
young man, and the potentiality for success that 
exists in the talent or genius of young men. We 
are too apt to think a big works will continue to 
go_on prosperously because it is established 
and because it has been prosperous in the past. 
There are many examples of the folly of these 
views. 

Mr. Mosely expresses some opinions on the way 
in which labour is remunerated in this country to 
which we should be glad if we could unequivo- 
cally refuse our support. ‘‘In England,” he says, 
‘*it has been the rule for generations past that as 
soon as a man earns beyond a certain amount of 
wages, the price for his work iscut down ; and he, 
finding that working harder, or running his ma- 
chine quicker (naturally a greater strain), brings 
in the long run no larger reward, slackens his 
efforts accordingly. If this be the case, can we 
blame the workman?” In too many engineering 
establishments in the past this short - sighted 
policy has been followed, and the efficiency of 
a works manager has been gauged by his ability to 
get the work done cheaply—‘‘to knock the work 
out of the men,” has been the expression. That 
feeling, however, is rapidly passing away ; indeed, 
within the last few years both employers and em- 
ployed have taken a juster view of their duties to 
each other, and, concurrently, of their own respec- 
tive interests. Proofs of growing reasonableness 
are to be found in the steps that have been 
taken by some engineering firms to give their 
men a permanent and assured share in additional 
ene that may follow closer a re to work. 

e paper read by Mr. James Rowan at a recent 
meeting of the Institution of Mechanical Engineers 
bears witness to this endeavour. 

Whether the American workman is on the whole 
better off than his English fellow is one of the 
points put to the delegates in the series of questions 
submitted. That he receives higher wages goes 
without saying, but he also works longer hours. 
Still, the rate of pay is higher. Most of the dele- 
gates express surprise at not finding evidence 
of the excessive haste or “hustle” which they 
had expected to find in American workshops, and 
they appear generally to consider that the Ameri- 
can does not hurry over his work more than the 
Briton. This is true to a considerable extent. 
The American is not constantly working at racing 
pace, he does not tear at his job; in fact, we have 
never seen men labour so strenuously in America 
as we have in England on piecework, to take a 
single instance, on the casting of railway chairs. 





But the American workman keeps on, he does not 


‘ 


dawdle or idle when the manager or the foreman 
is not looking. Whether he is more conscientious 
than others is a matter of opinion, but, at any 
rate, it is not the custom to slack, and we all 
know how powerful a factor custom is in the 
workshop. For our own part we are inclined to 
agree that the American workman is no more 
likely to be overdriven—to the extent of injuring 
his health — than the Briton; but if the latter 
goes to the United States and thinks to continue 
a habit of excessive leisure in his methods, he is 
likely to be much disappointed. 

A good deal is said about the additional cost of 
living, which, of course, would counterbalance the 
advantages of higher wages. So far as the work- 
ing man is concerned, this drawback is largely 
exaggerated. Plain food is, on the whole, as 
cheap as in England—in some cases cheaper. 
Rent is higher in nearly all cases; clothes are 
hardly dearer. This applies to the working-man’s 
needs ; if we pass to luxuries, especially imported 
articles, no doubt the scale of prices is very much 
higher than in England. Amongst such luxuries 
we would include tailor-made suits ; but so far as 
factory-made clothes are concerned, there appears 
to be very little difference, unless imported fabrics 
are used.. The American mechanic, no doubt, 
spends more on dress than the English mechanic ; 
but, then, he is much more smartly dressed. 

On the whole the opinion appears to be that the 
American is better off than the Briton when he 
comes to balance income and expenditure. Probably 
the percentage of advantage of 20 to 25 per cent. 
given by one delegate may be taken as a typical 
estimate. 

The question of the use of labour-saving ma- 
chinery is raised amongst the rest in the list, and 
the opinion is freely expressed that it has a large 
influence on the success of American factories in 
increased cheapened production. It would be diffi- 
cult to arrive at any other conclusion. There seems 
to be a disposition to throw the blame of backward- 
ness of England in this respect on to the owners of 
works for not spending money on new tools. Those 
who have had experience in the management of 
engineering works will know what value to put on 
such suggestions, as they will be aware of the 
obstacles put in the way of labour-saving ap- 
pliances by trade unions ; whether with or 
without the approval of the central offices does 
not matter; the result was the same. The ques- 
tion has more than once been discussed in our 
columns on previous occasions, and we have no 
desire to renew an unpleasant controversy. Em- 
ployers will doubtless be content to forget the 
past and accept the intimation that the trade 
unions will not oppose the introduction of labour- 
saving tools. 

There are many other important questions 
brought forward in the reports, but we must leave 
them for a future occasion, when we shall return to 
the subject again. 








VICTORIAN RAILWAY RECON- 
STRUCTIONAL WORK. 

‘*'Tue time has now arrived when it is absolutely 
necessary to provide for deferred renewals and 
replacements of way and rolling-stock.” .Thus 
writes the Acting-Commissioner for the Victorian 
Government Railways, Mr. W. Fitzpatrick, in his 
annual report, and there can be no doubt, from an 
examination of the particulars, that he is right. 
Several years ago wé had occasion to support the 
claims of the technical advisers of the ilways 
Department for a more active prosecution of such 
renewal work; and while there has been good 
progress made in this direction during the past 
eight years, much still remains to be done. 
Perhaps the most striking fact illustrative of this 
is the existence of 178 miles of iron railroad 
track, some of it 44 years old, and the average 
thirty years, while most of the bridges and culverts 
on country lines are of timber. Many of the loco- 
motives have also long passed: their years of effi- 
cient usefulness, and the heaviest of the work is 
being done by a few engines recently added. In 
the five years ended June 30, 1902, the expendi- 
ture on repairs and replacements in New South 
Wales was 245,635/., and in Victoria only 117,6131., 
a difference of 128,022]. perannum. In New South 
Wales during these years there was an average of 
544 engines in work, as com with 441 in Vic- 
toria ; while the train mileage run was 591,675 per 
annum more in Victoria than in New South Wales. 
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The chief mechanical engineer makes a strong plea 
for new rolling-stock ; and it is urged that only by 
the expenditure within a few years of over a million 
sterling cin matters be put intoa satisfactory state. 

This, of course, is largely the result of the laxity 
in the ’eighties‘and the early ‘nineties. During 
the eight years ending 1893 the renewals averaged 
only 193 miles of way per annum out of the 2289 
miles actually owned, the average ‘cost of mainten- 
ance being 367,325). per annum. There has been 
a distinct improvement, forin the eight years end- 
ing 1901 the average mileage renewed with steel 
rails was 74 per annum out of a total average track 
of 3120 miles, while the average yearly expenditure 
on the work has been *413,2371. Thus ‘it has 
resulted that while in 1893 there were 675 miles of 
line with the original iron rails in use, this has been 
reduced to 178 miles, as at June, 1901 ; but even 
this is a total which ought not'to have existed 
at the present time. It is ‘true that up to 
1878 nearly all of the Victorian lines, extending 
to 1052 miles, were laid with iron rails, with 
the exception of the North-Eastern line, of 120 
miles in length ; but as the average life of such rails 
in the colony is only about 25 years, even the last of 
them ought to have disappeared by this time.- The 
matter of renewing sleepers is in the same:category. 
During-the year ending 1892 the expenditure on 
maintenance was 518,488/. Much still remains to 
be done, and it is proposed to add this year to this 
maintenance vote, 170,000I., making it 688,7501. 
Of this a fair proportion will be devoted to laying 
75-lb. and 60-lb. steel rails on several of the lines, 
renewing sleepers and repairing bridges, while in 
succeeding years the same work will be further 

rosecuted, the anticipated expenditure under this 
hating in 1903-4 being 80,0001. 

As regards the rolling stock, it will be remem- 
bered that Mr. John Mathieson, the Commissioner 
in 1897, now the general manager of the Midland 
Railway, made a very strong report on the question 
of rolling-stock, showing that when he took over 
the department it was in a somewhat unsettled 
state, largely owing to the very drastic retrench- 
ment which had taken place, and the severe econo- 
mies instituted. In order to ascertain the actual 
condition of the rolling-stock account he instituted 
a thorough stocktaking, with the result that the 
number of vehicles on the capital statement did 
not agree with the number actually in existence ; 
the estimated deficiency being 26 engines, 168 cars, 
vans, &c.; and 1667 wagons. The approximate 
origitial cost of the vehicles not accounted for was 
500,000/. At that time Mr. Mathieson organised 
a series of reforms which have had a very bene- 
ticial effect; but it would seem, looking to the 
very considerable development in the traffic, that 
the rolling-stock has not been increased to a 
proportionate extent. Mr. T. H. Woodroffe, 
the chief mechanical engineer, has now prepared a 
scheme for bringing matters into a condition more 
consonant with the requirements of the traffic. 
He proposed that there shall be constructed 50 
new express engines of modern type, principally 
for heavy goods and mixed traftic, to have a tractive 
power of from 50 per cent. to 75 per cent. in excess 
of the engines now running; and in view of this 
greater power he suggests that. half of the cost of 
260,000/. should be defrayed out of the capital cost, 
while the remainder of the expenditure should be 
distributed over ten years. These 50 locomotives 
are in addition to ten express engines, which are 
already under order, most of them from the 
Phoenix Foundry Company, and of 16 heavy goods 
engines, which have been authorised but not com- 
menced, The total expenditure for locomotives 
under order or projected amounts to 385,0001., 
part of which has already been provided for. Since 
this report was issued the Minister of Railways has 
authorised the building of 39 of the 66 more loco- 
motives required and not yet ordered, and tenders 
are being called for. The remainder will doubt- 
less be ordered within the next year, as there are 
now 177 engines in use which are either inferior, 
obsolete, or out of running, and difficulty must be 
experienced meeting even normal conditions of 
traffic. 

As to whether those locomotives should be paid 
for partly out of capital there is room for 
difference of opinion; but probably Mr. Wood- 
roffe was influenced by his desire to secure at once 
& very necessary addition to rolling-stock, and 
by the fact that the Victorian railway working 
Showed a deficit of 163,0001. during the past 
year, the average loss for the past six years 





having been 234,000. But if this expenditure on 
locomotives, however considerable, decreases the 
locomotive charges, there will be a gain, perhaps, 
commensurate with the greater interest charges. 
Since 1894 there has been a steady increase in the 
working expenses per train mile and per engine 
mile ; the locomotive charges per train mile have 
gone up from 14.24d. to 18.19d.; each year since 
1897 has added nearly a penny, while the loco- 
motive expenses per engine mile have gone up in 
five years from 11.40d.' to 14.91d. Much of this is 
no doubt due to the higher price of coal, which 
is nearly 50 per cent. higher than it was five years 
ago; but some of it is attributable to lower fuel 
economy, and to the use of headers where one 
powerful locomotive would have sufficed. 

As regards carriage stock, the scheme now drawn 
up includes the ordering of 219 carriages and 
35 vans, at a total cost of 308,000/., half of which 
is to be put to.capital account, while the other 
half is to be taken out of revenue in ten yearly 
instalments. As to the need for rolling-stock, it 
is pointed out that the number of engers 
has in six years increased from 41 millions to 494 
millions, while the total seating capacity of the 
whole of the coaching vehicles of the department 
is only about 53,000 passengers. The country 
traffic has suffered owing to this. Of the new 
vehicles to be ordered, 35 will be bogie carriages 
for first-class passengers, at a total cost of 44,4500. ; 
50 will be composite corridor carriages for first and 
second class passengers, at a total cost of 77,2501. ; 
25 will be bogie carriages for use on country lines 
for second-class passengers, at a cost of 28,450/.; 
75 will-be second-class bogie carriages, some of 
them with van combined, for suburban traffic, the 
cost being put down at 85,3591. ; while 35 will be 
bogie vans, costing about 29,400). The total esti- 
mate of cost is thus 264,900). _ This, with repairs, 
will bring the total for carriages up to 308,0001., and 
the constructional work will be extended over four 
years. It is also proposed to construct 1350 wagons 
for sheep, produce, and goods traffic generally, at a 
total cost of 246,000/., and this sum will also be dealt 
with as in the other cases, half being provided out 
of capital and half out of revenue, in ten yearly 
instalments. 

It would be false economy to delay the line recon- 
struction work for any further period, as the use 
of timber bridges, iron rails, and old sleepers 
necessarily increases working expenses. During the 
year ending with June last these experises have 
absorbed 61.53 per cent. of the gross revenue, as 
compared with 59.46 per cent. in the previous year. 
Notwithstanding that there was a tendency to cur- 
tail expenditure on maintenance work, the per- 
centage of revenue thus utilised only decreased 
from 15.53 to 14.90 per cent. The justification of 
the increased tractive power of locomotives is 
found partly in the fact that locomotive charges 
have increased from 19.36 to 21.08 per cent. of 
the revenue, due partly, as we have already said, 
to the increased cost of fuel. Traftic expenses 
again have increased very considerably, owing to 
the concession to employés as regards wages and 
hours of labour. All of these, however, with per- 
haps the exception of maintenance, are rather less 
than before Mr. Mathieson took over the manage- 
ment, so that the policy which he inaugurated is 
being very wisely followed by his successor. 

The revenue during the past year was the largest 
yet attained, totalling 3,367,843]., an average 
per mile open of 1031l.; but, unfortunately, the 
expenses increased at a still greater ratio, so that 
there was a less net revenue available for meeting 
the interest on the capital borrowed, which -has 
stood at over 40,000,000/.; equal to 12,2981. per 
mile of railway open. The net profit of working 
came out to only 1,295,4691., which is equal to 
3.45 per cent. on the capital borrowed; but as 
the average rate of interest payable is 3.86 per 
cent., there is a deficit of 163,226/.—double the 
deficit of last year, but considerably less than that 
for any year since’ 1890. This does not take into 
account the fact that service was rendered to other 
departments of the State during the year to thé 
extent of 34,000/., so that if the State railways 
had been recouped for these, the net loss would 
have been reduced to about 130,0001. 

The total expenditure on bonuses and gratuities 
amounted to 93,7441. The number of employés of 
the service who are entitled to bonuses and com- 
pensations has diminished at the rate of 153 9 
annum during the last five years, and the number 
now on the staff register is 2724. On the other 





hand, the new scheme of insuring the lives of the 
employés has proved very satisfactory, 6217 em- 
ployés being on the list, and the premiums—which 
are deducted in instalments from the salaries and 
wages of the staff—amount to 29,0001. per annum. 
Under this new arrangement 265,000!. has been 
paid by the staff in premiums, and the total amount 
covered by the policies is slightly over one million 
sterling. 








THE LIABILITY OF COLD-STORAGE 
WAREHOUSEMEN. 


THE case of Cordey v. the Cardiff Pure Ice and 
Cold-Storage Company, Limited, which was heard 
recently, in the third division of the Court of Appeal, 
raised certain questions of considerable interest to 
the proprietors of cold-storage warehauses. In 
this, case an action was brought by the plaintiff to 
recover damages for injuries alleged to have been 
caused to certain cheeses deposited by him at the 
defendant’s cold-storage dépét. The question for 
the Court to decide was the meaning of a clause in 
the contract, which stated that the cheese was ‘‘ to 
be stored at owner’s risk. The Cardiff Pure 
Ice and Cold-Storage Company, Limited, will 
not be responsible for damage or loss caused 
through failure of machinery, fire, nor from 
any other cause whatsoever.” On the back of the 
contract note the terms for storing various kinds 
of goods were set out, and there was also this 
clause :—‘‘Special rates for large quantities of 
frozen meat, butter, bacon, cheese, and other pro- 
visions, on application.” It appeared from the 
evidence that the cheese in question was stored at 
a temperature of from 18 deg. to 22 deg., whereas 
cheese is generally stored at a temperature above 
the freezing point. The jury found that the defen- 
dants had shown a want of skill in storing the 
cheese at too low a temperature, and they awarded 
the plaintiff 2007. damages. Mr. Justice Walton 
held that the defendants were not exempted 
from liability by the clause in question, inasmuch 
as, in his opinion, the loss arose from an act inten- 
tionally done by the ‘defendants, which they ought 
to have known would injure the goods. This judg- 
ment was reversed in the Court of Appeal. The 
Lord Chancellor, in the course’ of his judgment, 
said :—‘‘T agree that the defendants were not pro- 
tected by the contract against wilful misconduct, 
or intentional injury, or a reckless disregard of 
the property which they had undertook to take 
care of. Although ‘a thing may be done inten- 
tionally, yet the intention to do the thing does not 
necessarily import’ that what was done was wilful 
misconduct. Here the thing was undoubtedly 
done intentionally, but was done without any inten- 
tion of doing wrong, and under the erroneous 
belief that'the proper thing to do in respect of the 
storage of cheese was to keep it cold.” He further 
pointed out that there had been no evidence sub- 
mitted to the jury to show that cheese ought not 
to have been’ frozen. 

As the words ‘‘at owner’s risk ” are: frequently 
used both in relation to the storage and transport 
of goods, it is often important to consider their 
real: effect ; for they certainly do not relieve the 
warehouseman or the carrier from all responsi- 
bility. It is laid down that if a bailee accepts 
a a of goods, there is a sufficient considera- 
tion by reason of entrusting him with the goods to 
create a duty in him to perform the matter pro- 
perly, and if he does not do so he is liable, if he’ is 
guilty of such default as to amount to gross negli- 

ence. Thisis a general statement of law'as to the 
iability of a voluntary bailee; but it has also been 
decided that if a voluntary -bailee is in such a situa- 
tion as to imply skill in what he undertakes to do, 
an omission to use that skill is imputable to him as 
gross negligence. In this connection reference may 
be made to the case of Mitchell v. the Lancashire and 
Yorkshire Railway Company (L.R. 10, Q.B., 256), 
where the oe was the consignee of some flax 
to be sent by the defendants’ railway to a particular 
station. On arrival at the station the defendants 
sent the plaintiff an advice note requiring him to 
remove it, and stating that they (the defendants) 
would hold it ‘‘not as common carriers, but as 
warehousemen, at owner’s sole risk, and: subject to 
the usual warehouse charges.” Soon after the re- 
ceipt of this notice the plaintiff went to the station 
and removed 2 tons of the flax, but left the re- 
mainder at the station for more than two months, 
There were no warehouses at the station, and the flax 
remained on open ground, insufticiently covered, and 
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became damaged by wet. In an action forthe damage, 
it was admitted that if the defendants were bound 
to take reasonable care of the flax, they had not 
done so. It was decided that, treating the advice 
note acquiesced in by the plaintiff as a contract, 
the terms of it, taken altogether, did not exempt 
the defendants from liability for negligence to the 
extent that they would be liable as warehousemen 
or bailees for hire; and that they were therefore 
liable for the damage. 

It is obvious that the degree of care to be taken 
by a warehouseman must depend upon the nature 
of the goods to be deposited with him. Fragile or 
perishable goods would require a greater degree of 
care than goods of a more durable nature ; while 
some goods would suffer serious injury from being 
kept in a damp place. The introduction of the 
words ‘‘owner’s risk,” however, together with the 
fact (brought to the knowledge of the bailor) that the 
warehouseman has two rates, and that he charges less 
where he undertakes to store goods at the owner's 
risk, may put the liability upon a different 
footing. 

In the case of Lewis v. the Great Western Rail- 
way Company (3 Q. B. D., 195), the Court of Appeal 
clearly recognised the alteration of liability which 
results from an alteration of the terms upon which 
a carrier undertakes toconvey goods. In that case, 
the plaintiff, acting in pursuance of a contract 
signed by his agent, delivered to the defendants 
certain cheeses to be carried at ‘‘owner’s risk.” 
As the plaintiff knew, the defendants had two 
rates of carriage: a higher rate, when they took 
the ordinary liability of carriers, and a lower, when 
they were relieved of all liability, except that 
arising from the wilful misconduct of their servants. 
In using the words ‘‘ owner’s risk,” the plaintiff in- 
tended that the cheeses should be carried at the 
lower rate, and subject to the conditions restricting 
the defendant's liability. The defendant's servants 
packed the cheeses in such a manner that during the 
transit upon the defendant’s railway they were 
damaged, but the defendants’ servants did not 
know that damage would result from the mode in 
which the cheeses were packed. It was decided that 
as the defendants carried at alternative rates, the 
condition excepting them from liability when carry- 
ing at the lower rate was just and reasonable, and 
that the injury to the cheeses had not arisen from 
the wilful misconduct of their servants. 

Some light was thrown upon the duty of a bailee 
in the case of Brabant and Co. v. Thomas Mulhall 
King ( (1895) A.C. 632), which was heard in the 
Privy Council on appeal from the Supreme Court 
of Queensland. In that case the Queensland 
Government, as bailees for hire, stored certain 
explosive goods of the appellants near the water’s 
edge. In an action brought against them for 
damages resulting from their negligence in placing 
the goods too near the water’s edge, it was held 
that the selection of such a site rendered it incum- 
bent upon them to place the goods at such a level 
as would in all probability ensure their absolute 
immunity from the incursion of flood water ; that 
the appellants were entitled to rely on the care 
and oka of their-bailees, and could not be said to 
have-accepted any risks of defective storage with 
which they had made themselves acquainted. 

It is clear that the legal position of a cold-storage 
warehouseman differs in certain essential particulars 
from that of a warehouseman who keeps goods at 
ordinary temperatures. A contract for cold storage 
involves the hiring of care and attention, and also 
the hiring of skilled labour. Thus engineers must 
be employed to keep the temperature sufticiently 
low for the purposes for which the cold stores have 
been established. It may be that if a commodit 
be stored with an ordinary warehouseman whic 
has to be kept at a temperature below the normal 
temperature required for ordinary storage purposes, 
and no notice is given of this, requirement, the 
customer could have no right of action. If, how- 
ever, goods are sent to a cold store, the customer 
has a right to expect that the warehouseman is 
aware of this fact, and that he accepts the custody 
and care of the goods upon the implied condition 
that the right temperature will be maintained. 

It will be seen that in the case before the Court 
of Appeal the customer really required the cheese to 
be kept at a temperature above the freezing point. 
Treating cheese as they were accustomed to treat 
all goods sent to them, the defendant company very 
naturally kept it below the freezing-point. In the 
circumstances, we are not surprised that the Court 
of Appeal have freed them from responsibility. 





SOUTH AMERICAN MINERALS. 


Tur United States Government has never been 
slack in utilising the services of its consuls abroad 
for the prosecution, direct and indirect, of Ameri- 
can commercial endeavour. It has also impressed 
upon these gentlemen the necessity of keeping it 
well posted on all incidental issues ; and in pursu- 
ance of this object it has of late been collecting 
information on the mineral resources of Central 
and South America, of course, with an eye to their 
ultimate usefulness for American purposes. That 
information is of value to us no less than te them, 
and it will serve a useful purpose if we extract some 
of it from the series of special reports which has 
just been issued by the Geological Survey at Wash- 
ington. Even the man who knows something about 
mineral production and mineral possibilities is wont 
to imagine that, outside Chili and Peru, South 
America has little to show in this particular respect. 
Argentina is associated with cattle, wheat, maize, 
and linseed. But the American Consul at Rosario 
says that in the Province of Catamarca there are 
four gold mines, six silver mines, five copper mines, 
one lead, six gold, silver and copper, one gold and 
silver, one silver and lead, one silver and copper, 
one iron with copper, one bismuth with silver, one 
mica, two iron, one antimony, seven coal, three lime, 
and one borax with sulphide of magnesium. Besides 
these smaller mines, there are a series of mines in 
the district of Andalgala which have been purchased 
by a syndicate of English capitalists, and the 
managers are proceeding systematically, by modern 
processes and with capital, to their development. 
In the mines they have secured there seems to be 
‘‘an unlimited supply ” of copper, with by-products 
such as lead, silver, and possibly some gold. 

From other quarters we learn of an impending 
boom in the mining industries of Argentina. 
‘*Much capital,” we are told by the Buenos 
Ayres Standard, ‘‘has been accumulated in the 
banks, and is awaiting opportunities of profitable 
investment ;” and, at the same time, ‘‘ incalculable 
mineral riches lie buried in the soil, and offer an 
ample reward for capital and labour judiciously 
applied to their extraction and _ elaboration.” 
Dredging for gold will be one form of the develop- 
ment; but a more important one is lead-mining 
and smelting, which will provide occupation for a 
much larger number of. persons, and ‘‘ will place 
in the market a national product that will super- 
sede the foreign article, for the purchase of which 
a large sum of money goes out of the country 
every year.” Hitherto the silver-lead extracted 
from the numerous mines in existence, which mines 
are worked for the sake of the by-products of gold 
and silver, has been exported chiefly to Hamburg 
to be smelted, and the lead in various forms re- 
quired for consumption has been re-imported. In 
this way Argentina ‘‘ absolutely throws away every 
year a large amount of money in freights, com- 
missions, and cost of smelting in re 8 which 
would be saved by establishing smelting-houses in 
the country.” The present time, it is argued, is 
——— for an enterprise of this kind ; there is a 
glut of capital seeking employment, and railways 
are already in operation, or-in course of construc- 
tion, which will afford the requisite facilities for 
transporting ore from the principal mining dis- 
tricts toa convenient central position for smelting 
A company has been formed, with the style of the 
Compania Metalurgica Argentina, for the purpose 
of creating at Villa Mercedes a large smelting and 
refining works. The company is interested in 
mining properties in the province of Cordoba, 
Rioja, San Juan, and San Luis, which will ensure 
a monthly production for the present of 350 tons 
of ore, yielding per ton, on the average, 2 kilo- 
grammes of silver, a few grammes of gold, and 40 

rcent. of lead. It is calculated that the estab- 

ishment, working day and night, would smelt and 
refine 25 tons of mineral per day, producing 5 tons 
of ond. 50 kilogrammes 2 silver, and 250 grammes 
of gold. 

The American Consul for Colombia says that 
manganese and gold are the only minerals produced 
in his district. The old mines are situated in the 
Portobello range of mountain, where the Antigua 
Indians, and afterwards the Spaniards, carried on 
mining in a crude and primitive way. On the lines 
of these old mines some citizens of the United 
States have commenced mining operations. The 
ore runs from 2.50 dols. to several hundred dollars 
pee ton. What is being worked at present averages 
rom 15 dols. to 20 dols. per ton, which is nota 


‘ 





very high percentage. Mr. R. B. Jones, Vice- 
Consul General at Guayaquil, reports that only one 
mine is being worked in Ecuador, although there 
are other undeveloped claims. The ore is andesite. 
There are some placer mines in the Province of 
Esmeraldas. Chile, as we have observed above, is 
known in a general sort of way to be-a respectably 
large producer of minerals. The Consul at Val- 
paraiso helps to a clear notion of the country’s posi- 
tion in this respect. Copper is a big item. In 
1901 the mines exported 11,238 tons of fine bar 
copper, 2965 tons of copper regulus, 10,583 
tons of copper ores, and 14,799 tons of fine 
copper. In the Coquimbo district, 1883 mines 
paid working licences for 1902, and of these 1398 
were copper, 154 silver, 165 gold, one copper, silver, 
and gold, 33 copper and gold, one silver and gold, 47 
silver and copper, 6 silver and lead, 61 manganese, 
nine mercury, two cobalt, four iron, one gypsum, 
and one lapis. Mr. C. C. Greene reports from 
Antofagasta that in Chuquicamata there are six 
important copper mines, and the average annual pro- 
duction of the district is 20,000 tons of 18 per cent. 
ore. The only two silver districts of importance 
are Caracoles and Inca Caracoles. At the latter 
place water is very scarce, so the mines are not 
worked extensively ; but with a supply of water it 
would be one of the largest silver-producing centres 
in the world. As the world is already rather over- 
supplied with silver, it is no great hardship to any- 
one but the owners of the mines that the Inca 
Caracoles mines are not worked ona large scale. 








NOTES. 
Exectric TRACTION ON SWEDISH STATE 
RalLways. 

THE exploitation of the many large waterfalls 
in Sweden has of late years gone ahead at a great 
pace, and there is every reason to believe that 
electric traction will, before long, be brought to 
bear upon the working of the State Railways. 
Their Board has recently presented a report to 
the Government upon this subject, and this re- 
port is exceedingly sanguine about the practica- 
bility of, within a few years, adopting electricity 
as motive power. The report advocates that 
the matter should be taken in hand at once, and 
holds that electric power can, without any draw- 
backs, be used on lines that are worked by 
steam, without it, therefore, being necessary to 
abandon the use of steam. It is the opinion of 
the Board that there are in various parts of 
Sweden sufficient powers available, partly in the 
shape of waterfalls and partly in the shape of peat 
deposits. The expenditure on electric traction 
is not considered likely to exceed the present ex- 
penditure, and there is the advantage of being 
independent of foreign coal and of the fluctuations 
on the coal market. It is in the first place pro- 
posed that all waterfalls belonging to the State 
shall be reserved, so as not to be taken in use 
for industrial purposes, and that an expert be 
despatched to various European countries and 
the United States in order to study the most: 
approved methods of electric transmission. and.,, 
the construction of electric locomotives. It is 
thought possible to complete the construction of an 
experimental electric railway in the course of the 
present or the following year, so that this could be 
worked during part of 1904 and during 1905. It 
is hardly necessary to add that not a few competent 
persons view this proposal with a certain amount of 
scepticism. 


THE INTERNATIONAL Fire Exursirion. 

In spite of a certain amount of opposition and 
prejudice on the part of the London County 
Council, the impending International Fire Exhibi- 
tion at Earl’s Court bids fair to be a great success, 
not only as a popular event in the London season, 
but as a serious demonstration of an all-important 
technical subject. The exhibition authorities are 
to be congratulated upon turning their attention to 
an exhibition of public importance and general 
advantage to the Metropolis and the country at 
large. To amuse and interest the public, whilst at 
the same time instructing them, was the original 
purpose of exhibitions, and this idea has been 
rigidly kept to both by the. exhibition authorities 
and their advisers—the British Fire - Preven- 
tion Committee’s executive. It has now been 
definitely decided to devote thé whole of the 
Queen’s Palace, the Ducal Hall, the . Imperial 
Court, and the Royal Galleries to the Fire 
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Exhibition proper, and the Show will comprise 
exhibitions of practically everything available in 
this country for the prevention of fire and for 
fire-extinguishing, whilst the Art and Historical 
sides are not being neglected. The leading fire- 
engine and fire-escape makers of the Metropolis are 
exhibiting, and many provincial firms will 
present. Almost the entire British fireproofing 
trade will exhibit, as also a large section interested 
in fire telegraphy. We have been given to under- 
stand that the leading societies interested, and 
several of the great municipal bodies, will be repre- 
sented at Earl’s Court, so that the municipal as well 
as the general aspect of the subject will be dealt 
with. Lastly, there will be quite a number of 
foreign exhibits, which will add greatly to the 
interest of the Exhibition ; and it is to be hoped 
that the engineer, the architect, the municipal 
official, and the insurance surveyor will not fail to 
take the opportunity to study what there is to be 
learnt at what will not only be a popular, but also 
an instructive exhibition. 


Automatic Brick-HaNnpLING MACHINERY. 


A very interesting process of brick manufacture, 
in which the amount of labour has been reduced to 
a minimum, is now in operation at the works of the 
Fiske Brick Company, Dover Point, Newhaven, 
and is described by Mr. J. P. Fiske, in a paper 
just read at a meeting of the American Ceramic 
Society. Mr. Fiske observes that, on the average, 
even where modern machinery is employed, twelve 
or fifteen hand operations are involved from the 
time the bricks are moulded until they are 
deposited in the delivery wagons. Nevertheless, 
bricks being all alike (at least, in intention), there 
would seem every reason to replace this hand 
labour by machinery. Where natural drying is 
relied on, however, the delays consequent to the 
intermittent action of the sun and wind are such 
as to make it unadvisable to use such machinery, 
which would ordinarily have to stand idle for all 
but one-third of the working days of the year. In 
other cases, however, where the drying is artificial, 
he holds that by using suitable moulding machinery 
and proper driers and kilns, substantial economies 
may be effected by the adoption of automatic hand- 
ling plant. Atthe Fiske works the semi-plastic 
process is used, and the method followed is the 
ordinary one, until the bricks are delivered from 
the press on to the belt conveyor belonging to the 
machine. From this belt they are at present trans- 
ferred by hand (though the machinery for transfer- 
rence has been devised) to one or other of two 
setting-up racks ; and from this point onwards the 
bricks are untouched by hand till delivered into 
store or delivery wagon. The essential feature of 
the Fiske system lies in the fact that the bricks are 
handled in mass, and not separately. The setting- 
up racks above mentioned consist of 150 wooden 
bars, about 20 in. long, arranged parallel to each 
other at a convenient height. These bars are 
spaced 14 in. apart, and are of such a width that 
a brick laid across them as a stretcher is supported 
at its middle and at both ends. The first layer of 
the unit stack of bricks consists of five rows of 
stretchers extending from end to end of the rack. 
These rows are spaced 1 in. or so apart, and on 
them is next placed a layer of headers, also 
loosely spaced. Another row of stretchers follows, 
and so on, till there is a stack six bricks high. 
When complete, the whole stack of 1500 bricks is 
lifted as a single unit by means of an electric 
crane fitted with a special brick-lifter. This lifter 
has a series of 149 steel fingers, which can pass in 
between the wooden bars of the setting-up frame and 
underneath the bottom row of stretchers, enabling 
the whole ‘stack to be lifted and handled as a unit. 
This unit is transferred to the drying kiln, where 
it is deposited on a similar rack to the setting 
rack, but built of iron instead of wood. In this 
kiln the bricks are dried by hot air, and when 
ready are transferred to the burning kiln. The 
floor of this is fitted with a firebrick rack, on which 
the first layer of unit stacks is deposited. On 
this layer other stacks are deposited, the fingers of 
the brick-lifter passing into the spaces between 
the headers of the stacks already in place. After 
burning, the crane and brick-lifter are again used 
to transfer the finished bricks to store and pile 
them up there. Both kilns are, of course, specially 
designed for being worked by means of the brick- 
lifter. The burning kiln consists of. several 
chambers, which are worked on the continuous 
system. Each chamber has a removable cover of 





concrete and iron, and is filled and emptied from 
above. 


IRRIGATION IN THE UNITED STATEs. 


The important announcement is made that irri- 
gation works are about to be commenced, under 
the auspices of the Federal Government, in four 
States and one Territory of the American Union. 
Authority has been granted by the Secretary of the 
Interior for the acquisition of the necessary pro- 
perty and rights of way to work in Wyoming, 
Montana, Colorado, Nevada, and Arizona. In all, 
provision is made for the irrigation of about 600,000 
acres of arid land, and itis estimated that the works 
will cost 7,000,000 dols. in round figures. Other 
projects of a similar character are under considera- 
tion by the department of the Interior, and in 
regard to some of these the work of investigation 
is well advanced. The reason why the Federal 
Government is taking up this question of irriga- 
tion is probably to be found in the fact that 
the American population is increasing to such an 
extent that before long the question of indispensable 
food supplies will become a matter of some urgency. 
Hitherto the United States have not only provided 
with ease for the food requirements of their popula- 
tion, but they have also had large surpluses of 
wheat and flour for export. Of late, however, 
immigration into the United States has been pro- 
ceeding at the rate of 600,000 newcomers per 
annum, and the natural growth of the American 
 geagan is not less than 1,000,000 annually. 

his is equivalent to an increase in ten years of 
16,000,000 ; but, of course, the natural growth of 
population will be accelerated as the basis of exist- 
ing population widens. It may accordingly be 
assumed that by 1913 the United States will possess 
a population of 96,000,000 or 97,000,000 ; while 
by 1923 the total will probably have expanded to 
from 120,000,000 to 125,000,000. As American 
agriculture has hitherto been of an exhausting 
character—in other words, as American farmers have 
got all they could out of their land, without put- 
ting an equivalent back into it—the necessity for 
new soil available for agricultural operations is 
becoming more and more urgent. On the other 
hand, nearly all the available naturally good land of 
the United States has either been actually brought 
under settlement, or will be so brought during the 
next five or ten years. It has, accordingly, become 
absolutely necessary that fields and pastures new 
should be opened out, and this can only be done 
by bringing under systematic irrigation lands 
hitherto regarded as useless. The question of 
American irrigation is associated, to some extent, 
with the regulation of the Mississippi. . Every 
spring the Mississippi overflows its banks in a 
greater or less degree, and it inflicts, at any rate, 
temporary damage and inconvenience upon a wide 
area of country. One reason—but not the sole 
reason—why the Mississippi overflows in this 
manner is found in the passage into the Upper 
Mississippi of a large quantity of water, resulting 
from the melting of snow in the Rocky Mountains. 
This is not, however, the sole cause, as—this year, 
at any rate—other feeders of the Mississippi from 
the Ohio to the Gulf of Mexico have burst their 
banks, and are pouring their torrents into the 
Father of Waters. The White, the Arkansas, the 
Yazoo, the Red, and a large number of other 
streams in the Lower Mississippi watershed have 
been of late at nearly the Pe ohest mark ever 
touched by them. The result has been that vast 
seas have covered the landscape at many points 
between Cairo and New Orleans. Still, if the 
Upper a could be brought more under 
control, some effect would no doubt be produced 
upon the Lower Mississippi. At any rate, a vast 
amount of water which now runs to waste into the 
Gulf of Mexico might, by means of irrigation, be 
turned to some account. 








Tue Roya Navy List.—The a issue of the Royal 
Navy List, issued by Messrs. Witherby and Co., 326, 
High Holborn, and 4, Newman’s-court, Cornhill, is in- 
teresting, as for the first time we have the engineer officers 
tabulated under their new rank of engineer-rear-admirals, 
engineer-captains, &c., there being thirteen of the former 
ot eighteen of the latter included on the list, with a 
large number of engineer-lieutenants and engineer-sub- 
lieutenants ; but — in name there is no other change. 
In the brief review of the current history of the Navy, 
which was introduced as a new feature in the January 
issue, we have a record of the Venezuelan blockade, a 
note of changes in the squadrons, and a review of the 


Navy Estimates, and the First Lord’s Memorandum, 





THE DECAY OF METALS. 


At the last ordinary meeting of the session of the 
Institution of Civil ineers, held on Tuesday, April 21, 
Mr. J. C. Hawkshaw, M.A., ident, in the chair, the 
ee read was on ‘‘ The Decay of Metals,” by Mr. J. T. 

ton, M. Inst. C.E., and Mr. W. J. Larke. 

The durability of metals under the conditions in which 
they were actually used was of great importance, and 
must always receive as careful consideration from engi- 
neers as questions of strength or cheapness. Copper, 
brass, gun-metal, and other alloys were chosen for use on 
account of their durability ; but even these metals were 
sometimes found to corrode or decay under seemingly 
obscure conditions. It was to cases of such decay, and 
to a discussion on their probable causes, that the paper 
was devoted. 

The following examples of the decay referred to were 
adduced 

1. The gine of the tubes of marine surface condensers. 

2. The decay of brass or yellow-metal bolts in composite 
vessels, and in the under-water fittings of iron and steel 


ips. 
3. The decay of the brazing metal in — steam pipes. 

4. The deterioration, as distinguished from oxidation, 
of cast iron used for parts of marine engines, and also for 
other appliances which were in frequent or continuous 
contact with sea-water. 

5. The ney * of some propellers made of the patent 
bronzes when fitted to copper-bottomed vessels. 

In the case of condenser tubes it was ma na that 
some of the metal became eaten away into i 
in the other cases mentioned the metal ae to retain 
its original form. The authors termed the former action 
‘* corrosion,” and the latter ‘‘decay.” 

Chemical analysis of the decayed portions showed that 
a change occu in the composition of the metal, 
but did not explain why its strength and properties were 
so completely modified. It showed that in copper-zine 
alloys the process had been mainly one of dezinckification 
or loss of zinc, while in cast iron, an of the iron, and 
possibly also of the manganese, had disappeared, the 
whole of the graphitic carbon remaining. 

Although the decay of copper-zinc alloys had been 
known for many years, the first published research into 
its cause appears to have been made by Professor Arnold, 
who in 1898 investigated the case of the failure of 4 
marine boiler steam pipe. He pointed out that the 
poocmes | metal of the pipe, when microscopically ex- 
amined, was seen to possess a duplex structure, similar 
to that of Muntz metal, both constituents being detinite 
chemical compounds of copper and zinc, but one richer 
in copper than the other ; and he attributed the decay to 
local galvanic action set up between these constituents, 
whereby in the first stage the one less rich in copper 
becomes dezinckified, and a that richer in 
copper also lost its zinc, the whole then becoming a 
spongy mass of comets. 

Microscopic study showed that the Muntz metal tube- 
plates, rods, &c., illustrated in the paper had been subject 
to similar decay to that pointed out by Professor Arnold, 
and also that in the decay of cast iron the complexity of 
structure doubtless led to the same result, the decay in 
this case advancing along the lines of the: graphite plates 
and leaving the phosphide eutectic portions till the last. 

This explanation of local galvanic action, however, did 
not account for the corrosion and decay of condenser- 
tubes which were made of an alloy not having a duplex 
structure ; nor did it explain why cast iron in some cases 
did not decay, even although its composition and struc- 
—_ were the same as in other cases where decay took 
place. 

Condenser tubes were usually made of an alloy consisting 
of, nominally, 70 per cent. copper and 30 per cent. zinc. 
The Admiralty specification was, not less than 70 per 
cent. copper and 1 per cent. tin, the remainder being of 
zinc ; while one of the large mail steamship companies, 
as the result. of considerable experience, had the tubes 
made of 78 per cent. copper, 21 per cent. zinc, and 1 per 
cent. tin. . : 

These were nominal compositions, for commercial 

copper and zinc were rarely pure. If the impurities 
became uniformly diffused through the mass of the alloy, 
it would still be homogeneous; but if they had a tendency 
to te, as it was well known some elements did in 
steel, there would still be such want of uniformity as 
might set up local galvanic action and lead to local —e 
or corrosion. Segregation was not only possible during 
the solidification of the alloy in the original casting, but 
might also occur while the metal was at a high tempera- 
ture during the operation of annealing, which was several 
times repeated in the course of the drawing process. 
If segregation occurred during solidification only, the 
drawing process would cause the impure portions to be 
much elongated in the direction of the tube’s length, and 
the resulting corrosion would be seamy; whereas if it 
occurred also to a marked degree during annealing, the 
corrosion would affect more rounded areas, Examination 
of the insides of condenser tubes revealed cases of deep 
corrosion of both kinds; but in addition it was seen that 
the general surface of the inside of the tubes had become 
partially dezinckified to an extent sufficient to cause it to 
crack when the tube is flattened. ee ak ae 

In order to determine whether the various impurities 
which are commonly present in copper-zinc alloys dotend 
to segregate or diffuse during annealing, some experi- 
ments, detailed in an appends. were made. These ex- 
periments papper ig A. rew some light upon the changes 
of structure which Muntz metal, and also the 70-30 
copper-zine alloy underwent, due to changes of heat 


treatment. f 
rotection was 





It was pointed out that considerable ; 
given to copper-zinc alloys, when ex to the action 
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of sea-water, by the practice adopted by the Admiralty 
of requiring the addition of at least 1 per cent. of tin to 
all such alloys. 

The conclusions arrived at were :— 

1. Iron.—Beyond the very small portion which doubt- 
less existed in a state of solid solution in the brass, iron 
occurred in combination with zinc as small isolated par- 
ticles, which were neither diffusible nor liable to segrega- 
tion. These particles were probably a zinc-iron alloy. 

2. Lead.—A small portion of this metal would also exist 
in brass in a state of solid solution ; but beyond the satu- 
ration point, lead did not diffuse into brass. A small 
proportion, however, in solid solution, materially increased 
the liability to corrosion. 

3. Tin.—This metal could exist in small proportions in 
solid solution in brass and in Muntz metal. In the latter 
it probably entered into both micro-constituents; but 
when present it certainly occurred in the one which was 
richest in zinc, as was shown by the protective effect it 
gre to this constituent against corrosion in sea water. 

n larger quantities, tin would also diffuse into brass, the 
extent of the diffusion depending upon the temperature 
to which it was raised. 

4. Zinc.—Zinc alloyed with gw in all proportions, 
and if it was not uniformly distributed through the 
metal, it tended to become so by prolonged heating. 

Some experiments, detailed in a second appendix, were 
also made to determine the galvanic action between 
copper, iron, b Muntz metal, &c., when in contact 
with sea-water "| other experiments showed that weak 
applied currents, when long. continued, had a decided 
corrosive action upon eopper and its alloys when immersed 
in sea-water, the amount of corrosion—with the same 
current—being greatest in those containing the highest 
oY of copper. 

ith a current of 0.001 ampere, acting on an immersed 
area of 40 square centimetres in the case of Muntz metal, 
the wasting produced was confined to the dezinckification 
of the constituent poorest in copper; but the same current, 
acting upon 60 square centimetres of ordinary brass con- 
denser tubes, gave rise to a fairly uniform corrosion, both 
the copper ont the zinc of the alloy being dissolved. 

Summarising the results of the investigation it would 
appear that :— 

1, Decay was more frequent in metals which had a 
duplex or more complex structure than in those which 
were comparatively homogeneous. 

2. Decay was due to a slower or less energetic action 
than that causing corrosion, and, moreover, it required 
an action which removed part only of the constituents of 
the metal, whereas corrosion removed all the material 
attacked. 

3. Both decay and corrosion might result from chemical 
action alone, or from chemical and electrolytic action 
combined. 

4. Pitting, or intense local corrosion, was probably 
often due to local segregation of impurities of the metal ; 
but it might also in some cases be due to local irregulari- 
ties of surface, or structure, producing local irregularities 
in the distribution of galvanic currents. 

5. In the case of brass exposed to sea-water, tin was 
distinctly preservative, while lead and iron were both 
——— rendering the brass more readily corrodible. 
The percentage of the latter elements should therefore 
be kept as low as possible in the case of all metal intended 
for purposes where contact with sea-water was inevitable. 

6, With a view to obtain a minimum of corrosion, the 
interna] surfaces of condenser tubes should be as smooth 
and uniform as ible ; and in order to insure this, the 
cast pipe from which they were drawn should be a 
bored inside, either before the drawing was commenced, 
or in an early stage of the process, as was done in the 
manufacture of brass boiler tubes. 

7. The experiments with an applied current show that 
electrolytic action alone, even where exceedingly minute 
currents were in question, might result in very severe 
corrosion or decay. Every effort, therefore, should be 
made to prevent such action, by careful insulation of all 
electric cables. Where galvanic action was inevitable 
through the proximity of different metals “eee to 
the same electrolyte, the currents resulting should be 
neutralised by the application of zinc plates in the circuit, 
so arranged that they would be negative to both of the 
other metals, 








THE BUILDING OF CRANKSHAFTS. 
To Tur Eprror OF ENGINEERING. 

Sir,—In your issues of February 20 and 27 there is 
some discussion as to the stresses caused by shrinking a 
crank-web on its shaft. It appears to me that a fair 
approximation to the true stresses is given by considering 
the web as a simple ring, treating the stresses and strains 
by the methods generally applied to thick tubes sub- 
jected to internal pressure, and taking the compressi- 

ility of the shaft into account in the same way. For 


greater generality, I have deduced the formule for the 
case ca a hollow shaft, and for web und shaft of different 
metals, 


Let 1, be the internal radius of the shaft. 
r, the outer radius of the shaft. 
r, the outer radius of the web, treated as a ring. 
2 u the shrinkage allowance (u = difference of the 
radii of shaft and bore). 
E Young’s modulus for the shaft metal. 
{1 Young’s modulus for the web metal. 
n Poisson’s ratio for the shaft metal. 
n! Poisson’s ratio for the web metal. 
p the unit pressure between the fitted surfaces. 
q = Wa stress in the web metal near the 
shaft. 


Then 








_u .PrAl+n)+r(1—n) , roA(L—n)+75°%(1-+n!) 
at os la | eas =~ lb 


For the case of a solid shaft 7,=0; and if, further, the 
web and the shaft are of the same metal, equation (1) be- 
comes simplified :— 
=@  E(r?-r,’) 3 
P T2 : 2 r32 ( ) 


Applying equations (3) and (2) to a crank-web and shaft 
of the dimensions given in your issue of February 20, 
page 245, and assuming both parts of steel, with 


“cx — 1 (.¢., shrinkage allowance rad diameter). 


E= ayeanewe Ib. (13,400 tons) per square inch. 
ae 


7, 1000, 
73=11 in. 
7. =5.62 in. 


Whence 


p=11,000 Ib. (4.95 tons) per square inch (compression), 
q=19,000 lb. (8.45 tons) per square inch (tension). 


These values for p and qg are probably less than the true 
sti since in the theory leading to equations (1) and 
(2) the stiffening effect of the crank-arm was neglected, 
as well as that of the parts of the shaft adjacent to the 
fitted section. 

Since in steel the maximum shearing stress should be 
regarded, it should be noted that the above principal 
stresses p = 11,000 lb. and g = 19,000 lb. produce a 
shearing stress equal to that due toa simple tension of 
30,000 lb. (13.4 tons) per square inch. It therefore 
appears that, for the given proportions, a shrinkage 

lowance of y755 diameter is about as t as possible 
if the stresses are to be kept below the elastic limit. 
Some slight additional allowance for roughness of the 
fitted surfaces might be made, but this is an uncertain 
quantity; apparently .001 in. to .002 in. for shafts of 
all fairly large sizes should be enough to allow for 
roughness. 

e above computations should apply rye. us wrought 
since its elasticity is ee: f as great as that of steel; 


iro 
7 not quite, reached when 


but its elastic limit is almost, 
the stresses are as found above. 
It would appear that shrinkage allowances of 5}, dia- 
meter to ;}5 diameter are certain to cause the elastic 
a to be exceeded in the cases of wrought iron and 
steel. 
If the crank-web be of cast iron, and the shaft of steel, 
with the same dimensions as before, assume 
n= .27 
n' = .23 
E’ = 15,000,000 Ib. per square inch. 
With a shrinkage allowance of ;;45 diameter, equation 


(1) gives 

p= . [1-.27 , 5.62? (1L—.23) + 112 (1 + .23) 

1000 ° 30 x 108 15 x 106 (112—5.622) 

= 6550 Ib. (2.96 tons) per square inch (compression). 

And from equation (2)— 
ps. 112+5.622 _ 
q = 6550 119—5.622 11,200 Ib. (5 tons) per square 
inch (tension), 


which is in itself much greater than any tension generally 
allowed in cast iron. 

It thus appears that with cast-iron webs the stresses 
induced by a — shrink: allowance are relatively 
more serious than with steel webs; and as far as these 
figures go, it would appear that the ——- allowance 
for cast iron on steel should be less, rather than greater, 
than for steel on steel. 

Very respectfully yours, 
: ALBERT KINGSBURY. 

Worcester, Mass., April 10, 1903. 








THE AMERICAN STEEL AND SHIPPING 
TRADES. 


To THE EpiTorR OF ENGINEERING. 

Srr,—It is a generally accepted rule that the best of 
men will pay no more than they are forced to pay, and 
that is precisely the condition which exists on the Great 
Lakes of North America to-day. There is a tical 
excess of vessel tonnage, and the shippers, realising that 
they can get transport when they want it, are inclined to 

y no more than they have to. In other words, the old 
oo of supply and demand rules. As the shippers are 

tting more this year than last for their product, and as 
it is well known that the shipowners have to pay more 
for fuel and w it was thought that the shippers would 
agree to a ~ t advance in the freight rate. But it 

e 


appears that they are by no means willing to do so. It 
is doubtful now if the rate will be any more than 80 cents., 
the figure at which a considerable block of tonnage was 


moved last year, though it must be admitted that the 
bulk was moved at 75 cents. -owners were hoping 
that the rate might be 85cents. On the other hand, the cost 
of operating the boats will be greater this — than last, the 
excess cost of fuel alone being 1500 dols. for a small 
steamer, and it is difficult to s2e how some of the vessel- 
owners are coming out. Last year the smaller craft did 
not clear over 5 per cent., and if the freight rate is not 
advanced, they psc cannot clear that much this year. 
Of course, the hope of the vessel trade is the expected 
heavy coal movement. It is known that an enormous 
quantity of coal must go north. 





The minor trouble which the United: States Steel 
Corporation is having with its labour will speedily be 
adjusted. The cooks and mates think that they are not 
treated quite as well as others are under the monthly 
schedule of the Lake Carriers’ Association ; but the'Steel 
Corporation points out that its schedule is for the full 
year—that is, it will pay a full year’s wage while em- 
ploying the men for only a little over Me months. Thus, 
while on the face of it, the monthly schedule of the Lake 
Carriers’ Association appears bigger, it works out to about 
the same figure when reckoned by the year. 

Lining-up for the season of 1903 on the Lakes is harder 
work than at first anticipated. Labour has been treated 
so well that, instead of being satisfied, it is inclined to take 
the bit in its teeth and bolt. There is no class of labour 
in the world that is so well paid as the men on board ship 
on the Great Lakes. Had they to “find” themselves the 

y would still be good ; but, as it is, they get their keep. 

heir wages are practically all clear. Yet, although with 
pay that is nearly double what it was a few years ago, 
jen d are dissatisfied. Es comes p cutee ba e attitude 
of the tugmen towards the Great Lakes Towing Company. 
Last year when the tugmen struck, about thirty of them, 
who had previously entered into contract with the Towing 
Company, felt that they were bound to observe the letter 
of the contract. They, declined to go out, but the Tug- 
men’s Union expelled them, and declines now to work upon 
the ie; unless the Towing yc nc J discha: these 
men. The Towing Company naturally feels g onde) to 
defend them, and has declined to discharge them. An 
effort is now being made by the executive committee of 
the Lake Carriers’ Association to patch up these differ- 
ences, but little progress is being made. Ore-shovellers 
on the docks are to receive 14 cents an hour, which is an 
advance of 1 cent over the sum paid last year, 
_ Some interesting statistics have been compiled show- 
ing how the trade is drifting to the big vessels. In the 
season of 1902 there were moved from Two Harbours, one 
of the principal ore-shipping ports on Lake Superior, 
5,549,120 gross tons of ore. This large quantity of ore 
was carried down the lakes by 281 vessels. The number 
of cargoes was 1140, so that the average cargo was 4830 
gross tons. This average shows how the ore trade is con- 
stantly drifting to big vessels. The great bulk of this 
ore was moved a distance of about 875 miles by water, as 
4,665,342 tons of it was consigned to Lake Kerio ports, 
against 883,778 tons to Chicago. The maximum cargo, 
7576 tons, was taken out by the steel tow-barge John 
Smeaton, on August 14, and the minimum cargo, 1076 tons, 
by the wooden steamer Rube Richards, on October 4, 

he average time loading for all the vessels was eight 
hours. The first clearance was the steamer F. B. Wells, 
on April 2, and the last clearance the steamer Lansing, 
on December 7. 

When Mr. Carnegie made his boast that the Bessemer 
road would haul heavy freight at a cost of three mills per 
ton per mile, there were some who doubted the possi- 
bility of any such record. The actual operations, however, 
have shown much better results than these. It is not to 
be expected that other railroads should attain the same 
results ; handling a more mixed ton , and for more 
varied distances, they are under a disadvantage as com- 
pared with the Bessemer, which is a class by itself. Still 
its operations are of interest as showing what can be 
accomplished in hauling a large volume of low-grade freight 
a uniform distance. : 

The bulk of the Bessemer railroad freight tonnage is 
ore for the Edgar Thomson, Duquesne, and Carrie blast- 
furnaces of the Carnegie Steel Company. The ore is 
carried on a twenty-year contract at the rate of 34 mills 
per ton per mile. Of the south-bound freight of 5,091,435 
tons in 1902, this ore constituted 4,685,045 tons. The 
north-bound tonnage amounted to 1,587,933 tons, show- 
ing how large a proportion of the cars went north as 
empties. This was done because the demand for ore 
movement during the navigation season did not allow of 
cars going to mines to get a return load of coal. Thus, in 
this respect, the road was not operated in a way to bring 
out the lowest cost per ton of freight moved. Yet the 
average cost per ton per mile of all freight moved was 
2.22 mills in 1902, and only 1.87 mills in 1901. The differ- 
ence between 1901 and 1902 is due in part to higher wages 
and cost of materials in the later year, but mainly to the 
fact that in 1901 a construction account was maintained, in 
which was charged a considerable amount of permanent 
betterment, while in 1902 all expenditures were charged 
to maintenance of way. In the very rad | trainloads 
carried is to be found the chief cause of the low cost per 
ton per mile. The ave trainload south in 1902 was 
1480 tons, and that the limit is about reached for the 
present is indicated by the fact that this is a decrease of 
10 tons from 1901. Qn account of the large number of 
empties which went north, the average trainload, both 
ways, was 913 tons, but even this is a record which 
cannot be touched by any other railroad in the world. 

The Bessemer road carried in 1901 3,662,417 tons of ore 
from Cooneaut Harbour to the Carnegie furnaces ; in 
1902 the tonnage was 4,685,045 tons, and this year it will 
be 5,000,000 tons, or slightly more. The road now 
carries all the ore for the Edgar Thomson, Duquesne, 
and Carrie blast-furnaces of the Carnegie Steel Company, 
except special ores of which these furnaces do not require 
a whole cargo, such ores. being taken to the other lower 
lake docks, connected with railroads reaching other Steel 
Corporation plants, and being split up for the various 
furnaces. 

Mr. Frank Jeffries, superintendent of the Lorain Yard 
of the American Shipbuilding Company (the combination 
of all the lake shipyards) has been elected vice-president 
of the Union Iron Works, of San Francisco, which is now 
a subsidiary of the United States Shipbuilding Company, 
and leaves for San Francisco to have charge of the plant 
at a salary, it is understood, of 10,000 dols. per year. Mr. 
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Jeffries is a Scotchman, born at Aberdeen, and havin: 
served an apprenticeship in the shipyard of Hall an 
Russel, in that city. He remained with this shipbuilding 
firm for five years, after which he came to this country 
and sought employment in the New York shipyards. 
About seventeen years ago he came to the Great Lakes 
region, and has been a steady and continuous worker ever 
since in lake shipyards. e was first at Superior, and 
then put some time at the Wheeler yard, West Bay City, 
coming to Cleveland after the American Shipbuilding 
Company was formed and taking — of the Lorain 
plant. hie experience in lake shipbuilding has been un- 
commonly thorough. 

For the fourth time, tenders are being invited for the 
establishment of a fast mail service between Canada and 
Great Britain. ~When the Tupper Government went out 
of power in 1896 there was a contract with a responsible 
firm awaiting ratification. 
tion, however, discarded it. As a result of subsequent 
action, an arrangement was made with Messrs. Petersen, 
Tait, and Co., which, however, was not carried out. 
Last year the Canadian Pacific Railway offered to 
establish a weekly line of 20-knot steamships between 
the St. Lawrence and Liverpool in summer, and between 
Halifax and Liverpool in winter, for an annual pay- 
ment of 1,325,000 dols. This sum seems to have a 
accounted too large. The new proposal for which tenders 
are being invited is a compromise. It is to provide for a 
service, one half by swift vessels of 21 knots’ speed, and 
the other half by 16-knot vessels. The outcome of this 
newest venture will be awaited with interest. 

The new blast-furnace stacks at present projected in 
the United States number 17. None, however, will be 
available this year. It is expected that by next year the 
additional producing capacity will increase by 2,600,000 
tons the output of pig iron. The most conservative 
estimate of the production of pig iron in the United 
States during 1903 is 19,500,000 tons. Some go as high 
as 20,000,000 tons ; and this would be seodatel if railway 
facilities were adequate. It is not now a question of 
furnace capacity in this country, but of cars. 


Yours truly, 
Cleveland, Ohio, April 5, 1903. R. D. 








NAVAL ENGINEERS. 
To THE EDITOR OF ENGINEERING. 

Sir,—Lord Selborne’s famous ‘‘ Memorandum,” pub- 
lished to the world through the medium of the daily papers 
on Christmas Day last, gave to the engineer officers then 
in the naval service the titles of ‘‘ Engineer-Rear-Admiral,” 
‘* Engineer - Captain,” ‘‘ Engineer -Commander,” and 
‘‘ Engineer - Lieutenant” respectively, according to the 
rank and seniority they then held in His Majesty’s Navy; 
and, as Lord Selborne was careful to say in the opening 
paragraph of the section relating to ‘“‘the Present Engineer 
Officers ” :—‘‘ They (the Admiralty) feel that this scheme 
would not be complete if it did not include changes de- 
signed to harmonise as far as ible the position of the 
eres officers of the engineer branch with the spirit of the 
uture organisation. Accordingly, the following changes 
will be made in the designations of rank.” It was natu- 
rally supposed that these titles would carry with them the 
privileges and the precedence which the corresponding 
titles of the executive branch of the Navy confer on 
their possessors. This anticipation, furthermore, ap- 
pears to have been well grounded when we refer 
to the ulations with reference to ‘‘ Rank and Com- 
mand,” which are to be found in the ‘‘ Official” Navy 
List for April, on pages 789-791. On 789 I find 
that an engineer-rear-admiral is to rank with a rear- 
admiral, according to date of commission ; that an engi- 
neer-captain is to rank with a captain, according to certain 
ee ations ; and, on page 790, that the engineer- 
commander is to rank with a commander, according to 
date of commission; and that the engineer-lieutenant 
and sub-lieutenant are to rank with the executive lieu- 
tenant and sub-lieutenant respectively, according tc date 
of commission. It will be seen from these extracts from 
the “‘ Memorandum” and the ‘‘ Official” Navy List that 
the engineer officers were quite justitied in expecting to 
take their positions in accordance with the new titles 
bestowed upon them, so that, for instance, the engineer- 
commander would expect to find his name in the list of 
officers of the ship to which he belongs, in its correct 
place, according to rank and seniority. This, however 
is not the case. In each instance, as far as my limited 
investigations have gone, I find the engineer-commander 
relegated to a —— below every lieutenant—not ex- 
cepting acting lieutenants R.N.R. I take at random 
three ships to illustrate what I have just said. The 


first is :— 
H.M.S. “‘ Albion.” 
Rank. Name. Seniority. 
Captain. T. H. M. Jerrams. Jan. 1, 1899. 
Commander(N) E. B. Kiddle. Dec. 31, 1901. 


Then follow the names of nine lieutenants, and next 
Engineer- com- H. J. Rampling. Sept. 3, 1898. 
mander, 


In this instance it will be observed that the engineer- 
commander is the senior of both the other commanders, 
yet his name, which should be the first in the list of 
the commanders, not only does not appear at all among 
them, but is ignominiously banished to the bottom of 
the list of lieutenants. You will also notice that full 
justice is done to the commander (N), and that his 
a position according to seniority is duly acknow- 
edged and assigned to him. Why is not similar justice 
done to the engineer-commander? There is nothing in 
the “ Memorandum” nor in the regulations authorising 
this departure from established custom that seniores, 
priores. 


The present Administra- | P 





The next instance I will cite is that of :— 
H.M.S. ‘* Bulwark.” 


Rank. Name. Seniority. 
Captain. Fred. T. Hamilton (1). Jan. 1, 1898, 
Commander (N). P. Nelson-Ward, June 30, 1900. 

M.V.O. (4). 
Ed. M. Phillpotts (5). Jan. 1, 1902. 


Then follow the names of nine lieutenants (6—13) 

Engineer-captain R. W. Edwards (2). April 1, 1902. 

a er - com- J.J. Frost (3). Nov. 20, 1902. 
mander. 


Here we have not only an engineer-commander placed 
below all the lieutenants—the junior having only eighteen 
months’ seniority as lieutenant—but actually an engineer- 
captain placed in the same humiliating tion. The 

roper sequence of names, —— to the lations 
in force, would be that indicated by the figures in brackets 
against each officer’s name. 

The third and last instance which I will cite is that of 
H.M.S. Jupiter. 


Rank. Name. Seniority. 
Captain Sir Richard Poore, May 13, 1890. 
Bart., A.D.C. 
Commander ... Cecil L. Prowse. June 30, 1901. 


Then follow the names of nine lieutenants, one of 
whom is an acting lieutenant, R.N.R. 


Engineer Com- Harry H. Meadus. 
mander. 


In this case the engineer-commander’s proper position 
would be No. 2 on the list—i.e., between the captain and 
the commander, since he:is senior to the latter. 

One may well ask, what is the value of Lord Selborne’s 
concession to the existing engineer officers of the Navy? 
and how can it be said in any way ‘‘to harmonise as far 
as possible the position of the present officers of the engi- 
neer branch with the spirit of the future organisation” ? 
And when we remember that the new titles bestowed on 
the engineer officers of the Navy from April 1, carry 
with them neither the insignia, nor the privileges, nor the 
‘‘executive ” authority which have hitherto accompanied 
the ion of the executive title, we see how mislead- 
ing it is to say,as Mr. Arnold Forster said in the debate 
on the Navy Estimates on March 17 last:—‘*It may be 
felt by hon. members of the House very much interested 
in engineering in the Navy. . . that we have done much 
to meet the views which they have expressed in this 
House.” 

How much longer, I would ask, is this important—ab- 
solutely indispensable—branch of the Naval service to be 
treated with indignity ? Were it not for the love the 
true engineer has for his profession, I should greatly fear 
what might be the loss to the public service, from the 
undying opposition of the naval authorities in high places, 
to any attempt to do justice to the engineer. 

T am, Sir, your obedient servant, 
Cuas. M. JOHNSON, 


May 9, 1899. 


(Chief Inspector of Machinery, retired). 
Streatham, April 18, 1903. 








INSTITUTION OF NAVAL ARCHITECTS. 
To THE EprTor oF ENGINEERING. 

Srr,—I was very amused by the letter signed ‘‘ Vulcan” 
in your issue of the 17th inst. 

I take it that the Institute of Naval Architects is, as its 
name would imply, for naval architects ; and if marine en- 
gineers are admitted, it is an act of grace on the part of 
the naval architects. : 

If ‘Vulcan ” knows anything of the Institute, he would 
be aware that the Vice-Presidents, Council, &c., are 
elected by ballot of the members, and it is therefore in 
their hands who shall represent them; also he would 
know that it is only on certain qualifications that either 
naval architects or marine engineers are admitted as 
members. 

“Vulcan” can certainly know very little of marine 
engineers, or he-surely would know thers isa pretty stron, 
Institute of Marine Engineers, with a branch at Cardiff, 
which Institute has been in existence for some ten years, 
and is as exclusive with regard to membership as the 
Naval Architects. ; 

I do not know if ‘‘ Vulcan” is an engineer; if so, he 
is like most of his “pease 9 and, in his own opinion, as well 
qualified for a naval architect as an engineer. _ 

Tt is most —— how these engineers will always 
have their say in the ship department if allowed, and I 
have known many of them go to inspect the engines of 
a ship, and when their report was read, it dealt entirely 
with the ship and her fittings, and there was not a word 
said about engines. ; 

I am, Sir, yours ne i 
~ILN.A. 








AUSTRALIAN PATENTS. 
To THE EprTor oF ENGINEERING. 
Srr,—The following information as regards Australian 
patents has just been received by us from our Melbourne 


mt. 
i. Victoria a Bill has just passed both Houses of Par- 
liament, and will become law in another week or two, by 
which provisional specifications will be exempted from 
examination as to novelty. 


In Western Australia assignments of patents will 
henceforth be subject to a duty of 6d. for every 5/. con- 
sideration money, instead of 10s. per deed, as hitherto ; 


but if no consideration be mentioned, the stamp duty 
will be 103. This is in addition to the cost of registration 
of the deed, and applies gepemelly not merely to patents, 
but to trade marks also. The Government have in prospect 





an Act for extending a single patent to the whole of Aus. 
tralia ; but this is almost certain not to come into force 
till January 1, 1905. 
Yours truly, 
Wu. P. THompson and Co., 
: hartered Patent Agents. 
6, Lord-street, Liverpool, April 22, 








THE METRIC SYSTEM. 
To THE Eprror oF ENGINEERING. 

Srr,—The extremely barren results of the discussion 
on_the metric system, which appeared in your columns, 
indicate — the attitude of the ‘British engineer on 
the subject. No discussion could have been inaugurated 
better, the long—and in spite of its pom arrree cha- 
racter, I hope, useful—discussion at the Institution of 
Electrical Engineers, fully reported in‘ your paper, 
followed by your leading article, led to what ought to 
have been a valuable exchange of experience and opinions 
upon this subject. But, Sir, why this antipathy to the 
metric system? Why all this misp! ingenuity running 
to waste in trying to prove that, although a man uses 
ten digits to count with, he ought to use any other 
number but ten to calculate with? I venture to state 
that 99 per cent. of the opposition is due to either 
prejudice or laissez faire; and of real, genuine —— 
there is but little. It must be admitted, and with regret 
be it said, that the metric system advocates are _—_ to 
blame for many of the absurd statements made. To argue, 
as Sir William Preece did, that ‘‘there were 154 distinct 
units of length in the country,” is, no doubt, a true 
statement ; yet I question very much whether Sir William 
Preece could define each one of the 154 units. As a 
matter of fact, it does not matter at all whether there are 
154 or 154 thousand units. If the number of units was the 
only reason, the question could easily be settled by taking 
the commonest unit and basing the system upon that. 
Your contemporary, the American Machinist, in open- 
ing its columns to the publication of experiences with 
the metric system, strictly limits its correspondents 
to actual personal experience with the system; and 
it seems to me that its action is wise, as it has 
in this way collected a large amount of evidence which, 
strange to say, is mostly favourable to the system; 
so much so, indeed, that the editor has had to protest 
against the American Machinist being called a ‘‘pro- 
metric paper.” I say that it is ‘‘strange” that the 

reater part of the practical evidence is distinctly in 
avour of the metric system, when one compares it with 
the opinions of many men. The case against the English 
system should not take into account any such arguments 
as to the number of English units or whether an ounce 
avoirdupois is not an ounce troy, or whether there are 
7000 grains to 1 lb. and 5760 to another; or such eccen- 
tricities as a load of straw is 1296 Ib,; of old hay, 2016 Ib.; 
and new hay, 2160 lb.; though it is not fied when 
hay becomes old; or that a stone weight of a living man 
is 14 lb., but the stone weight of a dead ox is 8 lb.; ora 
barrel of beef is 200 Ib.; butter, 224 Ib.; flour, 196 lb.; 
unpowder, 100 lb.; soft soap, 256 lb., &c. They are all 
ide the mark, no one uses them all, and no one 
learns them all, except the unhappy wretch at school, 
who might be better occupied, cae . 8 romptly forgets 
them all. But unfortunately for the English system of 
weights and measures there is a more serious charge 
against it than being inconvenient. The best that can 
be said for it is that it can be very tly simplified, it 
can easily be reduced to one system of measures of length, 
one system of measures of weight, and one of volume, 
respectively on the yard, pound, and gallon. The 
Saxon King who defined the length of the inch was pro- 
bably wiser in his generation than we are in ours, he cer- 
tainly has the merit of having studied the times, which 
is, perhaps, a better account than we may be able to give 
of ourselves. 

In common with all else in these days, the English 
Pag of weights and measures has to stand the test of 
the law of the survival of the fittest. What might 
have been should not be allowed to enter into the case ; 
Reobebly if public opinion had been strong enough in the 

ys of Watt, England would have ‘been the leader in a. 
scientific system of weights and measures, and would have 
enw in true British style if other nations did not 
‘ollow fast enough. We have before us two rival systems; 
one claims to be in use by the two sont peoenns nations, 
and therefore claims immutability. other system is 

by more than two nations, but smaller in peneon, 

but in increasing numbers. The question is therefore an 

international question, and must be treated accordingly ; 

and the kernel to the nut will be found in the following 

uotation, taken from a series of questions discussed at 
the Franklin Institute :— 

‘* Assuming the desirability of an international standard, 
could we expect nations using the metric system to 
abandon that and adopt our system ?” 

And it is worth putting on record that the committee of 
the Franklin Institute answered ‘ No,” inly, no 
one, I imagine, would have the hardihood to say they 
would; and no more could I imagine anyone arguing 

inst an international standard of weights and measures. 

e question then arises: Is the desirability of an inter- 
national standard worth the inconvenience of the change? 

A good many people—who by the way do not oppose 
the metric system—are dete’ from making the change 
on the ground of cost or inconvenience. These are rea- 
sonable grounds, and should be met, if ible ; because it 
does not always need the incentive of international trade 
to make the alteration, and it can be adopted beneficially 
in the manufacture of many classes of machinery. The 

uestion of cost cannot be treated as a whole ; tosay that 
the charge is ‘‘estimated to cost the country so many 
millions” is merely guessing. Each manufacturer must 





564 


ENGINEERING. 





[APRIL 24, 1903. 








make his own calculation as to what it is going to 


cost, and must not always expect to see a return 
that can be calculated upon his money any more 
than he can exactly calculate how much return he 


gets on having clean and tidy shops, and the many 
things of like nature we see nowadays. Nor must 
he expect to introduce it all in a moment ; to deliberately 
go an re-design all his standard lines in metric measures 
1s nothing more than an absurdity. Except in the case 
of a new company starting with a clean slate—when, of 
course, they can go at it straight away—the introduction 
must be gradual. As new standards are introduced, 
they can be designed in metric measures, and jigs and 
dies made accordingly, the old jigs and gauges wearing 
themselves out in the old design. Although I do not 
hold a brief for Messrs. Willans and Robinson, they may 
be cited as an example of how the two systems have 
worked side by side, and most A oo oaned plant engineers 
know that their engines up to the I size are manufactured 
on a base of English units, while from the O size metric 
measures are used. Thatall theirnew work is designed in 
metric measures, and that they still continue to manufac- 
ture parts using English units, speaks for itself. The ques- 
tion of the cost of gauges is often a bugbear, for gauges do 
not last for ever, and all ‘‘ permanent ” (or non-adjustable) 
gauges soon lose their accuracy, and after several years 
wear it would be a good thing if they were scrapped ; 
’ while “‘adjustable” gauges can easily be adjus to 
metric measurements at small cost. 

With regard to ordinary screw threads, there is abso- 
lutely no objection to using the Whitworth, any more than 
objection can be made to using Whitworth gas threads, 
which, as everybody knows, are not expressed under three 
decimals. Head screws for lathes can be decided by 
settling whether it is cheaper to make a new lead screw 
or a 127 tooth wheel, because according to the latest 
Board of Trade equivalent value (1898) the metre is 
defined as 39.370113 in.; and therefore 127 millimetres = 
5.000004351 in., and if any one can cut a screw on a lathe 
to a less error than that, I should like to see it. : 

There are many more points that I should like to 
touch on, but I am afraid that I have trespassed too much 
upon your valuable space; my apology is the importance 
of the subject, and if abler men will not take up the pen, 
then I must. 

Yours faithfully, 
Ernest R. Brices. 

119, Bath-street, Rugby, April 20, 1903. 





LAUNCHES AND TRIAL TRIPS. 

THERE was launched from the yard of Messrs. Russell 
and Co., of Port Glasgow, on Thursday, the 9th inst., a 
steel screw steamer, a designed for the Canadian 
Lakes service, and built to the order of Messrs. William 
Petersen, Limited, Newcastle-on-Tyne. This is the third 
vessel of a similar type launched for this firm within the 
last fortnight, the other two having been built on the 
Tyne. She is a smartly-designed awning-deck steamer, 
built to the highest class in Bureau Veritas for Canadian 
Lake service, and is constructed for the Canadian Lake 
and Ocean Navigation Company, for service on the lakes 
between Montreal and Fort William. Her dimensions 
are 250 ft. by 37 ft. by 16 ft. ~— to main deck, and 
24 ft. to awning deck. She will engined by Messrs. 
David Rowan and Co., Glasgow, the cylinders bein 
21 in., 35 in., and 57 in. in diameter by 36 in. stroke, wit 
two large boilers of 180 lb. working pressure for a speed 
of 11 knots loaded with full cargo. The steamer was 
named H. M. Pellatt. 





on and Sons, Limited, of the 
North Sands Shipbuilding Yard, Sunderland, launched on 
Thurday, the 9th inst., the s.s. Brescia, which has been 
specially built to the order of the Cunard Steamship Com- 
pany, Limited, of Liverpool, and is the first vessel built 
on the Wear for this company. The principal dimensions 
are:—Length, 343 ft.; breadth, 45 ft.; and depth, 
27 ft. 3 in. The engines and boilers have been con- 


Messrs. Joseph L. Thom 


structed by the Wallsend Slipway and Engineering Con:- | P&™ 


pany, Limited, of Wallsend-on-Tyne, the sizes of the 
cylinders being 24 in., 40 in., and 66 in. in diameter by 
45 in. stroke, supplied with steam by two large boilers 
working at 200 Ib. pressure. 





The turbine yacht Emerald, built by Messrs. Alexander 
Stephen and Sons, Limited, Linthouse, for Sir Christo- 
pher Furness, ran her official trials on the Firth of Clyde 
on Friday, the 10th inst, The trials consisted of four runs 
over the measured mile at Skelmorlie. Running against 
the tide the mile was done in 4 minutes 6 seconds, and 
running with the tide in 3 minutes 50 seconds, which 
gives an average of 15 knots per hour. The yacht has 
been commissioned for six months by Mr. George Gould, 
the American millionaire, and will be the first turbine- 
propelled vessel to cross the Atlantic. 


On Saturday, the 11th inst., Measrs. Craig, Taylor, and 
Co. launched from their shipbuilding yard, Thornaby-on- 
Tees, the Henry, a steel screw steamer of the following 
dimensions :-270 ft. by 38 ft. by 20 ft. 4 in., moulded. 
The propelling machinery has been constructed by the 
North-Eastern Marine Engineering Company, Limited, 
Sunderland, the cylinders being 19 im., 31 in., and 51 in. 
in diameter by 33 in. stroke, with two large steel boilers, 
working at 180 lb. pressure. The vessel has been built to 
the order of the Stoomvaartmaatschappy, Terneuzen 
(Messrs. Van Ysselsteyn and Co., managers). 





Messrs. Wigham-Richardsonand Co., Limited, launched 
a finely-modelled screw steamer from their N eptune Ship- 

ard, Newcastle-on-Tyne, on Tuesday, the 14th inst. 
The vessel was named the Nyroca, and is being built to 





the order of the Cork Steamship Company, Limited, 
Cork, for their service between Liverpool and the Conti- 
nent. She is built of steel, and is 255 ft. in — by 
334 ft. beam. She isto attain the highest class in Lloyd’s 
Register, and will be propelled by triple-expansion 
engines, which, with the boilers, are being constructed 
by Messrs. Wigham-Richardson and Co., Limited. 





The trial trip of the screw steamer Africa, built to the 
order of the Bennett Steam ns Company, Goole, 
by the Earle Shipbuilding and Engineering Company, 
Limited, Hull, took place on Saturday, the 18th inst. 
The s.s. Africa, which has been built for the Boulogne fruit 
trade, is 235 ft. long by 33 ft. 6 in. beam, and 14 ft. 9 in. 
moulded depth. She is fitted with triple-compound 
surface-condensing engines, and the steam 1s —— by 
two large boilers, each having three furnaces. e has a 
carrying capacity of 1050 tons deadweight, has excellent 
deck accommodation, and is fitted with all the latest 
improvements for carrying fruit cargoes. 





The latest type of French destroyers, although of 
increased power and speed, a only two single-ended 
water-tube boilers. In the Arquebute, which has just been 
delivered at Cherbourg by Messrs. Augustin Normand and 
Cie., and in a number of similar destroyers, the two boilers 
are of the Normand type. The speed trials, which took 
place after the ordinary eight-hours’ consumption trials 
and the preliminary runs on the measured mile, were of 
six hours’ duration, one hour of which was at or above 
24 knots, one hour at full speed, and the remaining four 
hours at or above 24 knots. In the one hour at full speed 
30.75 knots were attained, with 320.38 revolutions and 
7100 indicated horse-power, so that each boiler furnished 
the steam necessary for 3550 indicated horse-power. This 
the makers believe to a record for power from one 
single-ended boiler. No difficulty was experienced in 
keeping the pressure. The weight of each boiler com- 
plete, with fittings, chimney, ash-pit, fire-bars, and insulat- 
ing covering, amounts to 19.2 tons without water, and to 
22.7 tons with water. The total displacement on trial 
was 299 English tons, including a deadweight of 68 tons, 
exclusive of chains, anchors, masts, boats, steam wind- 
lass, lighting and steering machinery, torpedoes and 
torpedo-tubes, compressing pumps, artillery and ammuni- 
tion, water for boilers and crew, necessary for 
steaming 1170 nautical miles at 14 knots, which was 
25.02 tons as determined by the eight hours’ preliminary 
trial, and 9 tons for sundries. 








MISCELLANEA. 
PRELIMINARY estimates have been made for a railway 
line from Kalgoorlie, in West Australia, to Port Augusta 
in South Australia, a distance of 1100 miles. 


We are asked to state that there will be extra meetings 
of the Institution of Electrical Engineers on April 30 and 
an 7, and.that it-is expected that Mr. Aitken’s paper 
will be read and discussed at the meeting on April 30. 


Owing to the-death of Mr. William Cooke, who for 
many years represented the Germanischer Lloyd, Mr. 
George R. Brace, M.I.N.A., of 25, Water-street, has been 
appointed representative and ship surveyor for the Liver- 

1 district. Mr. Charles Payant, 1, Thomas -street, 
nuth Castle-street, who was the late Mr. Cooke’s col- 
league, will continue to be inspecting engineer-surveyor. 


A general meeting of the Aeronautical Institute and 
Club was held at St. Bride’s Institute, Ludgate-circus, 
E.C., on Thursday last, the 23rd inst., when Mr. Octave 
Chanute, who is now visiting this country, read a paper 
on the prospects of the Aeronautical Section of the St. 
Louis Exposition ; and also described the recent progress 
of aeronautics in America, particularly the experiments 
of the Brothers Wright in gliding eB in which they 
have achieved much success. Mr. C. H. M. A. Alderson 
exhibited and explained, on behalf of Mr. J. Stringfellow, 
ts of the original flying machine which in 1848 made 
the first recorded free flight under steam propulsion. 


We learn through Messrs. Bruce, Peebles, and Co. that 
their licensors, Messrs. Ganz and Co., have received an 
extension order for the Valtellina Line for three locomo- 
tives, each capable of developing 1700 brake horse-power 
when running at a speed of 40 miles an hour. Each loco- 
motive will fitted with four motors, which will be 
worked simple at 40 miles an hour for passenger service, 
and in cascade at 20 miles an hour for goods service. It 
is interesting to note that these are not only the largest 
electric locomotives ever ordered, but of higher power 
and capable of inserting a larger draw-bar pull to any 
steam locomotive ever hitherto constructed on any line 
in the world. 


From the annual report of the Institution of Marine 
Engineers just published, we note that the society con- 
tinues to flourish, its members of all classes now number- 
ing 996. During the past year eight papers me pie | rela- 
tion to practical marine pen were read and dis- 
cussed, and the Denny Gold Medal was awarded to one 
read the previous session by Mr. J. H. Silley, dealing with 
‘The Treatment of Boilers under Forced and Induced 
Draught.” Several instructive lectures have been de- 
livered before the society by men prominent in the pro- 
fession, such as Mr. J. T. Milton, Mr. H. W. un- 
thwaite, and others, and have been published in the 
Transactions, 


A writer in the Zimes draws attention to the large 
extent to which American Trans-Continental railways 
have adopted the postage-stamp principle of fixing rates. 
Thus it seems that California products are taken at the 
same rates from any point within-the State to any point 


‘ 





east of Kansas, Nebraska, and Texas. Similarly, the 
rate for manufactured goods from New York to a terminal 
station on the Pacific Coast is the same as it is from 
Chicago. Moreover, canned salmon brought from Alaska 
to San Francisco is forwarded from that point to Liver- 
1 or London at the same rate as if sent to Chicago or 
ew York. This system of rating is based on the idea 
that unless the goods can reach the distant market at a 
moderate cost they will not move at all, or else will go by 
a the bulk of freight would be correspondingly re- 
uced. 


The census report on the construction of motive-power 
machinery in America gives data. as to the cost of equip- 
ping power plants. In 1900 fire-tube boilers cost 9.28 dols. 
per horse - power, whilst water - tube boilers avera; 
only 7.73 dols., the difference being partly due to the fact 
that the latter were built in bigger units. For steam 
engines the prices for the types of plain slide-valve, high- 
8 automatic, and low-speéd automatic are respectively 
12.11 dols., 10.43 dols., and 11.59 dols. per horse-power. 
The small size of internal-combustion motors brings their 
price up to 33.88 dols. per horse-power; but as such 
engines have only one power stroke in every four, they 
are poeeeey larger than steam engines of equal power. 
It appears that the triple-expansion engine is going 
out for land service, being replaced by compound engines 
having larger cylinder ratios than formerly, the relative 
volumes of the high and lower-pressure cylinders being as 
much as 1 to 7. 

In Lord Cromer’s report on Egypt, just. published, is 
enclosed a memorandum by wre 34 Trevithick on the 
question of the comparative merits of various types of 
railway locomotives, which has lately attracted consider- 
able attention. Comparing twelve British and twelve 
Belgian made engines, Mr. Trevithick. finds that the 
British engines worked 40 per cent. longer, did 40 per 
cent, more work, cost 24 per cent. less in repairs, and 
consumed 5.6 per cent. less coal than the Belgian up to 
the time of first general repairs. The oil-consumption 
rate was 13 per cent. per engine in favour of the Belgian, 
but under Egyptian conditions of work this last considera- 
tion is of little importance. On the comparative merits 
of British and American locomotives with regard to the 
cost of repairs, Mr. Trevithick can as yet give no final 
estimate ; but he observes that, after the trial trips, the 
American engines were transfe from the Cairo-Alex- 
andria expresses to trains of reduced speeds because they 
could only perform with excessive coal consumption what 
British engines of similar weight performed with ease 
and economy. 


At a meeting of the South Staffordshire and East 
Worcestershire Mining Accident Fund, held at Birning- 
ham yesterday, the chairman (Alderman Williams, of 
Wednesbury) said the South Staffordshire Mines Drain- 
age Commission had decided to spend nearly 70,0007. in 
the provision of additional pumping power. If their 
efforts proved successful, they hoped they would release 
from the submerged mines something like 40,000,000 tons 
of coal. That would really be the salvation of the dis- 
trict, and must prove a great blessing hereafter to the 
miners. Of course, the work would not be done in a day; 
but they would commence upon it at once, and they 
hoped that in a very short time this increased amount of 
raw material would be available. The enterprise had 
been under consideration for many years, but owing to 
the difficulty of raising the money the members of the 
commission had hitherto been unable to carry out their 
views. They had now full power to raise the necessary 
money. The work would be like the discovery of a new 
mine. South Staffordshire would really be in the posi- 
tion of the Transvaal, and with the increased mineral 
resources promised, coal-mining would be one of the most 
prosperous among the industries of the district. 


Some particulars of the Curtis steam turbine are given 
in a paper read before the American Philosophical Society, 
by Mr. W. L. R. Emmet. This steam turbine is a com- 
pound turbine of the type which seems, so far as our 
information goes, to have originated with Mr. Ferranti, 
whose English patent is numbered 2565 of 1895. Whilst, 
however, Mr. Ferranti seems to have done little or 
nothing to embody his ideas in practical form, the same 
ideas have been taken up and experimented with by the 
General Electric Company of America, who, after some 
years’ experimenting, are now prepared to make these 
motors on a commercial basis. The difference between 
the Ferranti type of compound steam turbine in question 
and the ordinary Parsons type lies in the fact that, as in 
the De Laval turbine, the whole energy of the steam is 
utilised in giving velocity to the steam before it issues 
from its first set of guide-blades or nozzles. In the 
De Laval turbine there is one set of nozzles or guide- 
blades only, and a the wheel has to have 
a very high peripheral speed; but in the -Ferranti 
type, the steam, after merge hae a first set of buckets, 
leaves these with a velocity which is still high, and is 
then diverted through a series of guide-blades on to 
another wheel, where more of its velocity is abstracted. 
By using a sufficiently long series of guide-blades and 
wheels, it is possible to arrange for the latter to run at a 
relatively slow speed. Thus in the case of a 600-kilowatt 
Curtis turbine, built by the General Electric Company, it 
appears from Mr. Emmet’s paper that the speed is 1500 
revolutions per minute, the corresponding bucket speed 
being 420 ft. per second. Curves of results included in Mr. 
Emmet’s paper indicate a steam consumption of 19.1 Ib. 
per kilowatt-hour at full load, using dry saturated steam 
at an initial pressure of 140 1b. per square inch. . With 
steam at the same pressure, but superheated 150 deg. 
Fahr., the steam consumption appears to be 16.2 lb. per 
kilowatt-hour, the vacuum being 284 in. of mercury. 
We note that a 5000-kilowatt unit: now being built for 
Chicago will soon be ready for testing. 
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PORTABLE ELECTRIC DRILL. 


CONSTRUCTED BY MESSRS. CAMPBELL AND ISHERWOOD, ENGINEERS, LIVERPOOL. 






MOTOR ON CARRIAGE. 
SPUR GEARING SHEWN WITHOUT GUARDS. 
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In our present issue we illustrate the C. and I. 
portable electric drilling machine, which is manufac- 
tured by Messrs. Campbell and Isherwood, of Bootle, 
Liverpool, and the ‘agents for which are the United 
States Metallic Packing Company, Limited, of Soho 
Works, Bradford. Fig. 1 shows the drill in side 
elevation, the motor being mounted on a carriage 
truck. Fig. 2 is a plan of the same; Fig. 3 illus- 
trates the motor removed from the truck and slung 
from a crane; and Fig. 4 shows the machine in use, 
drilling holes in the after part of a steam vessel. An 
enlarged sectional elevation and plan are given of the 
drill head in Figs. 5 and 6. The great point about 
this drill is its adaptability to many positions an 
wide range of work. The advantage of the elec- 
tric motor is considerable: it may be operated in 
any position on the ground, and the flexible con- 
ductors which convey the current supply motive 
power, enabling it to be moved about with great 
facility, so that it can be slung up without the 
use of stay ropes or steadying gear, as shown in 
Fig. 3. here are no flexible joints or telescopic 
tubes required for transmitting the power from the 
motor to the drill, the driving being practically 
direct. Moreover, the machine can be managed by 
one man, who can stop and start it instantly. For 
use on ship-board where current is available—as it is 
in all important vessels—this drill should prove of the 
greatest use. The motor is of ordinary construction, 
and is mounted on the carriage as shown. The latter 
is two-handled, so that it can be wheeled like a truck, 
or, perhaps, more in the manner of a wheelbarrow 
with two small front wheels. 





When the handles | 
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MOTOR SLUNG. 


are released, the two short 
legs, corresponding to those of 
a wheelbarrow, hold the truck 
|in place, so that it cannot move 
| about readily, as a four-wheeled 
| truck would do. When in its 
|carriage the motor rests on 
|trunnions. On the top of the 
| motor is a bracket carrying a 
| hollow shaft ; on one end of this 
shaft there is a spur-wheel, 
which is driven from a pinion on 
the armature shaft. Through the 
hollow shaft there slides a long 
internal shaft, the end of which 
is connected with the drill-head. 
The hollow shaft has a key on 
the inside, and this engages in 
a slot, which runs nearly the 
| whole length of the long inter- 
nal shaft. The motion is thus 
conveyed from the motor through 
the hollow shaft to the long 
sliding shaft, which naturally 
can be carried to the work 
to the limit of its length, or 
can be brought back so as to 
bring the drill-head close to the 
| motor. 

| The drill-head itself consists 
| of two pairs of bevelled wheels, 
| there being four wheels in all, 
as shown in Figs. 5 and 6, which 
| are respectively a sectional eleva- 
| tion and a sectional plan. The 
| hand-wheel at the top in Fig. 5 
is for feeding the drill spindle 
|down, when it is held in the 
|clamp, as shown in Fig. 4. 

| With this arrangement the drill 
|may be turned through a com- 

| plete circle in the plane at right 
‘angles to the long shaft, and 
| through almost a complete circle 
in the same plane as the shaft. 

In place of the bevel-gearing a universal worm-gear 
| drill-head can be fitted when tapping has to be done, 
a slower and more positive motion then being required. 
The capacity of the machine is to drill holes in steel 
‘up to 14 in. in diameter. 

We recently had an opportunity of seeing one of 





| 











Fig. 4. 


these drills at work at Bradford, but still larger 
machines are being made, which will drill holes 3 in. in 
diameter. The 1}4-in.-hole machine is of 14 horse- 
power, whilst the 3-in.-hole machine will be of 
3 horse-power. The machine we saw at work was 
taking current at 110 volts, but the motors can be 










































IE EE, a 


TLS 5 CT 


a ar 


er ore aoc hare ape 


mre sone on 


566 


ENGINEERING. 





[APRIL 24, 1903. 








arranged for any voltage of continuous current from 
50 to 500. Recently, however, several trials have been 
made for alternating current. It is calculated that a 
14-brake horse-power drill will take approximately 
1300 watts, or 1.3 Board of Trade units per hour. The 
weight of the motor is 240-lb., the carriage weighs 
138 lb., the shaft 24 lb., and the drill-head 44 lb. The 
switch is placed, as shown, close to the drill-head, so 
as to be within reach of the operator to stop and start 
the machine immediately. The large range of this ex- 
tremely handy portable drill will be at once apparent, 
and it should find a useful place in all engineering 
workshops, especially for repair work. 

It will be remembered that some time ago* we 
illustrated and described an air drill made by the 
United States Packing Company. This was worked 
by a rotary engine, and it is claimed that it will not 
consume more air in proportion to depth drilled than 
drills worked by a reciprocating piston air engine, 
whilst it is much quicker in operation. The most 
recent type of this machine will drill a hole 1 in. 
in diameter and 23 in. deep in half a minute in 
medium cast iron, using a twist drill. Running 
free the engine makes 1250 revolutions. It may be 
mentioned that it was found, from information col- 
lected by an engineering society, that the upkeep of 
pneumatic drills was 25 per cent. of the cost per annum 
in some cases; the drill in question, it is claimed, 
being simpler, it would not be nearly so expensive in 
upkeep, as it will run for five years with very little 
cost. 








INDUSTRIAL NOTES. 

Tuk employment chart, illustrating the state of the 
labour market, shows that, on the whole, employment 
was better than in the previous month, owing partly 
to seasonal causes in certain industries, but was worse 
than a year ago. The report is based on 3628 returns 
—-namely, 2046 from employers or their associations, 
1157 from trade unions or workmen, and 65 from 
other sources, so that the returns are of wide range, 
embracing many industries. 

The number of trade unions reporting was 226, 
with 559,129 members. Of these 24,096, or 4.3 per 
cent., were reported to be unemployed, as compared 
with 4.8 per cent. in the previous month and 3.7 per 
cent. a year ago. The mean proportion for the last 
ten years was 4.3 per cent., and the curve line trends 
to a lower percentage. 

Employment in the coal-mining industry shows a 
slight decline in the month as compared with the 
month previous and with a year ago. At collieries 
employing 500,701 workpeople, the pits worked on 
an average 5.10 days per week, as compared with 
5.28 days in the month previous and 5.35 days in the 
same month a year ago. But the number employed 
was 1.6 per cent. greater than a year ago. 

Ironstone miners continue to be well employed. At 
or in the 134 mines and open works covered by the 
returns, 15,882 persons were employed. The average 
time worked was 5.79 days—the same average as in 
the previous month and a year ago, while the num- 
ber employed was greater by 3.1 per cent. than a 
year ago. 





“mployment in the pig-iron industry shows little 
change as compared with a month ago, but it is better 
than a year ago. At the works of 113 ironmasters 
328 furnaces were in blast, employing above 22,600 
workmen; in the previous month 329, and a year 
ago 320.were in blast. 

In the manufacture of iron and steel, employment 
was about the same as in the month previous, but 
worse than it was a year ago. At 201 works covered 
by the returns 73,587 workpeople were employed ; the 
total volume of employment, including the number em- 
ployed and the shifts worked, show a decrease of 0.4 
per cent. as compared with the month previous, and 
of 2.1 per cent. as compared with a year ago. 

In the tinplate industry employment continues good. 
The number of mills in operation was 389; a month 
ago, 395; a year ago, 397. The number of persons 
employed was about 19,400. 





There is an improvement in the engineering trades, 
employment being described 1s moderate. The pro- 
portion of unemployed union members was 4.6 per 
cent.; inthe month previous, 5.1 per cent.; a year ago, 
5.2 per cent. 

Employment has improved ay in the shipbuild- 
ing branches, but it is still —much worse than a 
year ago. The proportion of unemployed union 
members was 9.8 per cent.; in the previous month, 
10.4 per cent.; a year ago, only 4.2 per cent. The 
prospects are, however, better. 

In the building trades there is a slight improvement 
as compared with a month ago, employment being 
nearly as good as a year ago. ‘The proportions of un- 
employed union members in the branches enumerated 


* See ENGINEERING, vol. lxiii., page 780. 


have fallen considerably ; that of the Carpenters and 
Joiners by 1.6 per cent. 

In the woodworking and furnishing trades there is 
some slight improvement; but with mill sawyers, 
coopers, and coachmakers trade is still dull. The pro- 
portions of unemployed union members were 4.1 per 
cent. ; in the month previous, 5.6 per cent. ; a year 
ago, 3.4 per cent. 


In the printing and bookbinding trades employment 
continues quiet—little changed from the previous 
month, but worse in all branches than it was a year 
ago. The proportion of unemployed union members was 
4.2 per cent. ; in the month previous, 4.6 per cent.; a 
year ago, 3.4 percent. In the paper trades employ- 
ment has been fairly good—only 2.6 per cent. of un- 
employed ; previous month, 2 per cent. ; a year ago, 
1.8 per cent. 

The glass trades continue dull; the 
have improved, but are still slack ; the 
trades are fair. 


aay d trades 
rick and tile 





Employment in the cotton-spinning branch continues 
good—better than it was last month or a year ago. 
‘he weaving branches are fair—better than a year ago. 
In mills and factories employing about 96,400 females, 
those in the mills working full time represented 94 per 
cent. ; in factories, 82 per cent. 

Employment in the woollen, worsted, and hosiery 
trades is, on the whole, fairly good ; also in the flax 
and jute sections. There was a slight increase in the 
number of females on full time. 





Employment in the boot and shoe trades is still 
quiet, but: better than it was a year ago. Of 72,000 
workpeople covered by the returns, 78 per cent. 
were on full time ; a month ago, 76 per cent. The other 
leather trades are dull—much worse than a year ago. 

In the agricultural districts employment has‘ not 
been so good, many casual labourers being in irregular 
work. 

Employment of dock and riverside labour generally 
was dull in most parts, and in London it was still bad, 
though a little better than in the previous month. 
The average number employed at the London docks 
and wharves was 12,703, or 370 more than in the 
previous month, but 1479 fewer than a year ago, and 
1774 fewer than the average of 1897-1902. 





The total number of persons involved in labour 
disputes in the month was 19,665; in the previous 
month, 13,186; in the same month a year ago, 10,150. 
The aggregate loss of time was 233,700 working days ; 
in the month previous, 190,900 working days; and 
95,700 working days in the same month of last year. 
There were 3] new disputes, involving 9784 persons ; 
in the previous month, 3658 persons; a year ago, 
6285 persons. In all, 25 disputes, affecting 10,421 
persons, were settled ; of these, three, affecting 432 
persons, were in favour of the workpeople ; 14, involv- 
ing 7110 persons, were in favour of employers ; while 
eight, affecting 2879 persons, were compromised by 
the parties. 

Changes in the rates of wages affected 39,200 work- 
people, of whom 21,400 received advances, and 17,800 
suffered decreases. The net effect of all the changes 
was a decrease in wages amounting to about 15/. per 
week in the aggregate. In the previous month 146,300 
persons were affected, the aggregate decrease amount- 
ing to 886/. weekly in wages. In the same month of 
last year 198,500 were affected, the aggregate decrease 
amounting to 13,5907. weekly in wages. The chief ad- 
vances were to miners in Scotland and iron and steel 
workers in South Wales. The principal decreases were 
among blast-furnacemen and glass-bottle makers. Most 
of the changes were effected by sliding scales or arbi- 
tration. Only two involved stoppage of work. The 
others were mutually arranged by the parties affected. 





The report of the Boilermakers and Iron Shipbuilders 
congratulates the members upon the ‘continued im- 
rovement in trade which was reported a month ago. 
t is not as yet very marked, but the trend is in the 
right direction. The slight decrease in the number of 
unemployed is due to the fact that many were es 
rarily op sage by reason of the shipjoiners’ dis 
pute on the North-East Coast, which is now happily 
ended. The total number on the funds was 7292--a de- 
crease of nine ; but there was a decrease of 137 on 
the out-of-work benefits. Those on the sick-list in- 
creased by 124. There was also an increase of four 
on superannuation benefit. The expenditure for the 
past month amounted to 10,160/. 14s.—equal to 
2540/. 4s. 6d. per week. There was a net increase of 
35 in the aggregate membership, after allowing for 
deaths and those out of limits by arrears of contribu- 
tions. In the review of the month, the prospects of 
shipbuilding are regarded as favourable. 
to orders for the mercantile marine, the Admiralty 
estimates for shipbuilding are greater this year than 
last : 10,137,000/. are to be expended, 1,500,000/. of 
| which will be devoted to new ships. The report 
advocates the giving out of orders to private firms in 





‘ 


In addition 


| prefereuce to the Royal Dockyards. Here at least is 
one trade, and that an important one, which is averse 
to any extension of State employment. The difficulty 
on the Clyde, which threatened to become a rupture, 
has been mutually arranged by a conference of repre- 
sentatives of shipbuilding employers and of the union. 
The dispute had reference mainly to repairs on oil- 
carrying vessels, the terms of payment being agreed to. 





The London Trades and Labour Gazette, the organ 
of the London Trades Council, may be regarded as the 
exponent, more or less, of the Socialistic element in 
trades unionism. How it can reconcile the principles 
of trade unionism with Socialism is a mystery not 
wholly explained. _ But, then, the British workman 
is nothing if not illogical. The current number goes 
in for ‘‘ expropriation,” not only as regards the Pen- 
rhyn Quarries, but all other mines and all kinds of 
production. It expresses regret that Welshmen ‘‘ have 
no social ideals beyond wage slavery.” The Gazette 
sneers at the resolution to be proposed in the House 
of Commons in respect of the Penrhyn dispute. Liberals 
and Labour men alike come in for condemnation. Of 
course, only those outside of Parliament know exactly 
what is needed, what ought to be done, and how it 
should be done. This is on the principle that an on- 
looker sees most of the game. The reports of the pro- 
ceedings of the various trades councils and other 
labour bodies are, as usual, instructive. They indicate 
the trend of opinion in the labour world. The pro- 
gress of what is called the labour representation move- 
ment is duly chronicled, and it is curious to see how 
limited the ideas of labour leaders are on the subject. 
The ‘‘ old gang ” is, of course, wrong altogether ; the 
new gang. since 1889 has gone wrong, or is going wrong, 
for the most part ; only an entirely new gang can set 
things right. This attitude represents Labour in the 
wilderness, and if, after a sojourn of forty years, it 
emerges as a regenerated body, it will surprise those 
who live to see the day when labour enters the land of 
Canaan. The. leaders of to-day can only learn by 
failure, and even its lessons, so far, seem to be mis- 
understood. Still, they will learn in suffering, after a 
time. 





Little can be said of the state of the iron trade in 
the Wolverhampton district, owing to the holidays 
last week. Little actual business was done. Leading 
manufacturers have a good reserve of orders on their 
books. Inquiries have mainly been for best and 
second-grade branded bars. Stripmakers desired to 
advance their rates up to the November standard, but 
the demand did not justify the step. Galvanised sheets 
have only been in moderate demand ; hoop, rod, and 
rivet iron being about the same. The steel trade is 
active, and pig iron is in good demand at quoted rates. 
The engineering trades are generally fairly well em- 
cag the number of union members out of work 

eing less than a year ago. Ironfounders are busy. 

| Electrical engineers and railway-wagon builders are 
| fairly employed. Cycle and motor makers are busy— 
| working overtime. Bridge and girder constructors 
are fairly busy. In the hardware industries there is 
|greater variation; but, on the whole, the various 
| branches are moderately employed. Anvil-makers at 
Dudley and anchor-smiths at Cradley are well employed; 
some other. branches complain of slackness ; but serious 
slackness is quite an exception in the district. 








In the Birmingham district the absence of keen 
foreign competition has led to better inquiry for iron 
and steel. Pig iron is firm at quoted rates, but the 
lists are unchanged. In the finished branches there 
has been a steady demand for sheets and steel, for 
constructive purposes ; makers are well off for orders. 
The engineering branches continue to be moderately 
employed. Electrical engineers and ‘motor and cycle- 
makers are fairly busy. Ironfounders are better 
employed. In the other iron, steel, and metal-using 
industries, bedstead-makers report trade as bad; the 
fire-brass and fender section is quiet ; but most of the 
other branches are fairly well employed, even if the 
pressure is not great. mY 





The position of the engineering trades in the Lanca- 


- | shire districts has so far improved that it is considered 


to be _—, satisfactory, and in most branches new 
work is still coming forward steadily and freely. The 
activity in locomotive building and electrical engineer- 
ing is being fully maintained, and there are inquiries 
in the market for some 40 or 50 locomotives, includin 

30 for the Japanese Government. In the aeonerel 
engineering branches activity is very general. There 
has been a steady improvement in the boilermaking 
branch ; those that were slack are now better off for 
| work. Machine-tool-makers are securing a fair weight 
‘of new orders. Textile-machine makers are better em- 
loyed than for a long time past, but it is said that 
ow-cut prices have had to be accepted to secure orders. 
| All other branches of the engineering and allied trades 
| participate in the improvement ‘indicated, and the 
| prospects are regarded as much brighter than for a 


| long time past. The iron trade was quiet last week, 
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chiefly, perhaps, owing to the holidays; but makers, it 
is reported, are well sold for the present. Some under- 
cutting by merchants is complained of. 





The balloting of members of the Amalgamated 
Society of Engineers, as to the acceptance of the pro- 
posed reductions of ls. per week and 25 per cent. off 
piecework prices, has resulted in the large majority of 
two-thirds against the reduction. It was to have come 
into force on and from May 1. The position is said to 
be somewhat critical, and it is rumoured that there is 
a prospect of the executive council vetoing the deci- 
sion and of directing the members to accept the reduc- 
tion. How this can be done after so large a majority 
voting against it is not clear. If the council contem- 
plated such a thing, the ballot ought not to have taken 
place. But it is possible that the joint committee may 
see a way out of the difficulty. 





Labour congresses and conferences have become so 
frequent, and in point of numbers so overpowering, that 
it is difficult to keep pace with and chronicle their 
proceedings. Laster is eee chosen as a season 
for such. The old City o York has been enlivened, 
if not edified, by gatherings designed to ameliorate the 
condition of all nations and revolutionise the world. 
The Independent Labour Party has been preaching 
‘‘ solidarity of the proletariate ” under the shadow of 
York Minster, and enforcing the doctrine by the spec- 
tacle of disunion and isolation. The Labour leaders 
of to-day are not a united body. They see too much. 
They discover all the blemishes in each other. Yet 
these men preach unity, as well as independence ; 
‘‘ collectivism ” instead of ‘‘ individualism.” But they 
dearly love individualism and undivided sway. The 
object is to get into Parliament, and then? To appro- 
priate all the means of production, distribution, and 
exchange. The appropriation is the main thing. Dis- 
tribution will bring out all the gentler qualities of the 
men by reason of their unselfishness. For this the 
masses will have to wait ; they must be trustful. 





The settlement of the dispute with the shipjoiners 
on the North-East Coast has removed a difficulty in 
the shipbuilding centres. The ranks of the unem- 
ployed in the engineering, boiler-making, and iron ship 
building, and other branches, such as the shipwrights, 
ironfounders, smiths, plumbers, brassworkers, and 
others, will now be greatly reduced. The men have 
gained something by resistance—the 1s. reduction is to 
be in two instalments several months apart, instead of 
one; but whether the game was worth the candle, 
looking at it from all points, is quite another question, 
for others suffered as well. 


A lock-out of those engaged in the glass trades has 
taken place at Iserlohn, Germany. It appears that 
the proprietors of one factory gave notice to one man 
who had been nominated as a representative of the 
Glassmakers’ Union. The men resented this, and 
struck work. The other workmen employed followed 
suit in sympathy, regarding the action of the firm as 
a menace to the unions. As the men remained out, the 
other firms came to the assistance of the firm affected, 
and determined upon a lock-out. About 4185 persons 
have thus been thrown idle. A prolonged struggle is 
anticipated, as the men have funds. No disturbances 
have occurred. 





The stonemasons at Newcastle and Gateshead struck 
work last week over the proposal of the employers to 
change the time for revising the working rules and 
regulations. 


The strike of bakers at Barcelona is said to be 
growing serious, as collisions are frequent between 
those on strike and those who remain at work. Several 
arrests are reported. 





A strike of miners has taken place in Lanarkshire 
owing to the refusal of the manager to dismiss some 
Poles who are alleged to have assaulted a Scotsman. 
The men say that they will not resume work until all 
foreigners are dismissed. 





The dockers are again on strike at Marseilles for a 
nine hours’ day. At three other large ports there are 
rumours of a general strike having been agreed to ; 
this is not confirmed. 


The strike of harness-makers at Walsall is on a 
large scale, some thousands being idle. The dispute 
is over the new piecework rates. The workers suggest 
arbitration. 








G iRMAN STEAM NAVIGATION.—The gross revenue of the 
Hamburg-America Line last year was 954,847/., show- 
ing a falling off of 154,184/. as compared with 1901. The 
receipts of the North German Lloyd last year were 
970,525/., showing a decrease of 182,675/. The dividend 
of the Hamburg-America Line for 1902 is to be at the 
rate of 44 per cent. perannum. The North German Lloyd 
will not pay any dividend for the past year. Both com- 
panies distributed dividends of 6 per cent. for 1901. 





THE LATE CAPTAIN JAMES HENDERSON. 


In the eighty-second year of his age, after only a 
few days’ illness, Captain James Henderson died on 
Monday morning, the 13th inst., at his residence, 
‘* Dalvenie,” Kenwyn, Truro, of which city he was 
mayor for the current year. He traced his descent from 
an old Scottish family in Perthshire, being the eldest son 
of Lieutenant-Colonel George Henderson, R.E., who 
served in the Peninsular war under Wellington ; his 
uncle, Rear-Admiral Robert Henderson, displayed 
conspicuous gallantry under Nelson. His father was 
the originator in 1830 of the London and South- 
Western Railway, and was first the general superin- 
tendent of the line, afterwards a director, and ulti- 
mately chairman ; he was also Mayor of Southampton. 
James Henderson, having served his pupilage under an 
engineer of Mr. Joseph Locke’s staff on the above rail- 
way, went out to South Australia in the colony’s early 
days, and was there appointed a senior surveyor to 
Her Majesty’s Government. In this capacity the ex- 
ploration, surveying, and mapping of lakes Alexandrina 
and Albert, with several surveys on the banks of the 
River Murray, occupied most of his time. Later the 
works at Port Adelaide were placed under his super- 
intendence as Government engineer. 

After having spent twelve years in the colony, Mr. 
Henderson returned to England, and, settling in Truro, 
soon won a high reputation as a civil and mining engi- 
neer and surveyor, and an able dialler. In 1855 he esta- 
blished the Truro School of Mining and Engineering, in 
which a few years ago he was joined by two of his sons; 
the metallurgical and assay department was handed over 
to the Cornwall Central Technical Schools in Truro, on 
the opening of thelatter in 1899. In 1855 he was elected 
an Associate of the Institution of Civil Engineers ; in 
1858 he contributed a paper on the methods generally 
adopted in Cornwall in inning tin and copper ores, 
for which he was awarded a Telford medal; and in 
1877 he was transferred to the class of Members of 
the Institution. Fora long series of years he acted 
as one of the judges in the mechanical department of 
the Royal Cornwall Polytechnic Society’s exhibitions 
at Falmouth ; for that held there in August last he 
was elected chairman of the judges, and in this capa- 
city undertook and performed personally a variety of 
work, to which he devoted such an amount of time 
and labour as showed a combined vigour of body and 
alertness of mind rarely associated with an age of 
more than eighty years. He was also consultative 
examiner in mine surveying to the City and Guilds of 
London Institute. 

In 1860 he joined the Twelfth Company, Truro Rifle 
Volunteers, of which he became captain ; even after 
retiring from this command, which he had held with 
great success for many years, he showed his great sense 
of duty by continuing for some time to serve as a 
private. He was the —- and first captain of the 
Truro Volunteer Fire Brigade. Although exertin 
himself also in many other public activities, he had 
never been a member of the Truro Corporation, until 
in November last his fellow-citizens honoured him 
by electing him as mayor, with a special view to 
the visit of the Prince and Princess of Wales in 
the coming summer for the dedication of the nave 
of Truro Cathedral. A rumoured suggestion that 
he was too patriarchal to undertake mayoral duties 
was met by his cheery and timely rejoinder, ‘‘ Talk 
of my age! What about the age of the sewerage 
question in Truro?’ The latter question, indeed, 
after hanging fire for so many years, might well have 
been settled a had he but been spared to fulfil 
his year of office. There can be little doubt that his 
unstinted devotion to his duties contributed to pre- 
vent his throwing off a severe chill, consequent upon 
getting wet through when surveying in inclement 
weather, which proved the immediate cause of his 
death. 








CORROSION IN METAL PIPES ON 
BOARD SHIP.* 
By A. W. Stewart. 


THE subject of corrosion in pipes has already been 
brought before you in an cnnellans i by Professor 
Cohen, of Amsterdam, and the results of his investiga- 
tions, supplemented by those of Mr. Yarrow, go to 
prove that sea water co-operating with atmospheric air 
is corrosive in its action on metal pipes. The corrosion is 
to some extent normal in its action, depending on the 
quality of the sea-water and the nature of the metal 
employed ; but many instances arise from time to time 
in which pipes deteriorate at quite abnormal rates, show- 


ing that other causes must have arisen to account for this | 


rapid deterioration. 

lectric currents from the ship’s dynamos are very 
often blamed in accounting for these abnormal cases, and 
the investigations which I made on behalf of the Russian 
Volunteer Fleet about a year ago were carried out with 
the object of ascertaining if the dynamos on board their 
steamers were in any way responsible for the very — 
deterioration taking place in some of their pipes. The 


* Paper read before the Institution of Naval Architects. 








pipes in question had to be repaired or renewed at the 
end of every voyage, and the general opinion held by the 
engineers of the company was that the electric currents 
in the ship were the cause, and that some radical change 
would have to be made in the electric plant and cables in 
connection therewith. I therefore beg to lay before you 
the details of these investigations in the hope that they 
may be of interest. 

My first step was to ascertain as jeer | as possible the 
extent, or zone, of corrosion by personal observation in 
each of the nine steamers. These are tabulated in 
Table A on page 569. From the data given it is at once 
evident that the bilge pipes (suction and discharge) are 
the pipes most affected by the corrosive agents. 

y next step was to get sections of the defective pipes 
cut off, and put each of their corroded surfaces under a 
microscopic examination. These tests indicated that the 
deterioration in each defective pipe was of a very similar 
nature, the surface being pitted in irregular patches, and 
all showing signs of chemical decomposition. 
_ The deterioration in every case was confined to_the 
inner surface of the pipes, the outer surfaces being all in 
excellent condition, which indicated that the corrosive 
action must have been set up from something inside or 
passing through the pipes. Now, it is a well-known fact 
that the effect of an electric current passing through any 
liquid is to split it up into its chemical elements, or to 
decompose it, and thus possibly to set free some corrosive 
element in a comparatively harmless liquid. My next 
— was, therefore, to proceed with a set of tests to 
show :— 

1. If any electric currents could be detected passing 
through the corroded pipes--(z) when no electric lights 
were in use and the dynamo stopped ; (b) when different 
circuits of lights were in use ; (c) when all lights were in 
use. 

2. If an electric current could be set up from galvanic 
action—viz., from the copper pipes, iron pump, and their 
liquid contents. The first set of tests was made on 
board the s.s. Be pr Novgorod, the pipes in this ship 
being in a very state of corrosion. For the purpose 
of explanation, the sketch diagrams (Figs. 1 and 2, page 
568) show the disposition of bilge pump, pump suction 
pump discharge, other connections, also the dynamo and 
its hull connections. 

It will be seen from Fig. 2 that the main bilge dis- 
charge pipes Al and A 2 spring from the top of the for- 
ward main engine bilge pump air vessel at one end, and 
terminate at the ship’s side in a non-return valve G, and 
in this way they — over and connect the lower part 
of the ship’s hull with the upper part, and so give a very 
convenient combination for testing the presence of electric 
currents. The joints of the branch pipes B, C, and D 
were disconnected from the main pipe A 2, and the pipe 
A2 was disconnected at the air vessel E, so that all 
metallic connection of the pipe A1, A2 was broken with 
the lower part of the ship. 

A delicate and sensitive galvanometer or current indi- 
cator was then connected across the disconnected pipes 
BA2, CA2, DA2, EA2 by means of wires, and a 
careful note taken of the resultant effects under the condi- 
tions mentioned in (a), (b), and (c). Not the slightest 
trace of current could be detected under any of these 
conditions, although the experiments were repeated again 
and again. The main pipe A1, A2 was then connected 
to the air vessel E, but disconnected from the non-return 
valve G ; and the other pipes B, C, and D left, as before, 
disconnected from A 2. he same galvanometer tests 
were then repeated by connecting the wires from pipe 
Al to valve G; A2 to B; A2 to C; A2 to D; but 
again not the slightest trace of current could be detected 
under any of the conditions mentioned. These tests were 
quite conclusive, in my opinion, in proving that the cur- 
rents in the ship’s hull could not be held accountable in 
— way whatever for the deterioration of the bilge pipes. 

he above results were not unexpected, as the total 
current used to supply all the lamps would only amount 
to about 100 amperes, and the section of iron through 
which this current would flow on its return journey an 
certainly not be under 1000 square inches, so that each 
uare inch of section of iron would only have to carry 
about 5 ampere—an altogether inappreciable quantity. 

The test for galvanic action was carried out as 
follows :— 

An iron bucket representing the iron body of the pump 
was filled with jee vals taken from the well of the 
engine-room, and a piece of copper pipe was suspended in 
this liquid so as to be nearly iauneued: but not contact 
with the sides or bottom of the bucket. The same gal- 
vanometer was then connected by means of its wires 
across from the bucket to the pipe, with the result that 
the needle gave a considerable deflection, showing that an 
—_ current was flowing through the liquid from 
the iron bucket to the copper pipe. This experiment goes 
to prove :— 

(a) That when the pump is working and the pipe full 
of bilge water—an electric current set up by galvanic 
action is flowing from the iron pump to the copper pipe. 

(b) That the bilge water to convey this current, and also 
act as an electrolyte, must either contain acid, or alkaline 
salts in solution. 

(c) That a current flowing from iron to copper would 
ead to a gradual deterioration of the iron. 

Assuming that the current flowing between the iron 
and the copper from galvanic action was sufficient to 
decompose the liquid contents and set free corrosive 
acids, we would expect to find the resultant corrosive 
effects close to the points where the acids were set free 
(Fig. 3, page 568) :— 

Instead of this, the deterioration had taken place all 
over the interior of copper pipes; the parts immediately 
contiguous to the iron being in no way worse or better 
than the parts further away. Another argument against 
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be given where iron pipes have wasted away when con- 
tiguous to copper or brass pipes and valves; but in the 
present instance, although the ironwork showed signs of 
deterioration, it was the copper piping which was being 
destroyed at an altogether abnormal rate, and this could 
not have arisen from galvanic action alone. 

On testing sections of the pipe with the microscope, the 
grain and colour of the metal showed it to be of good 
quality, and with no trace of impurities, sothat my next 
step was to find out the quality of the bilge water pumped 
through the pipes. Samples were taken from the wells in 
the engine-rooms, boiler-rooms, and holds, in as many cases 
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as possible. In most of the samples of engine-room bilge | 
water tested, a considerable amount of free acids showed 
themselves to be present, but the samples taken from 
hold wells were found to be nearly neutral. These results 
seemed to indicate something cma only in theengine-rooms, 
which could only be sea water or some of the oils. As several 
cases had occurred in my experience where dilute acids, or 
foul water, pumped into ships from docks or rivers had 
been traced to have been the cause of considerable corro- 
sion amongst the brass tubes of condensers, my next step 
was to ascertain if any of the ports visited by the Russian 
Volunteer Fleet steamers were liable to such a state of 
things, although it was very improbable, seeing that the 
poe ale tubes (which are specially likely to give trouble 
when foul circulating water is used) had been remarkably 
free from corrosion. In order to get a basis of compari- 
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such galvanic currents being the cause of the deteriora- | son with steamers employed in the same trade, and in the (a) shee ne acid (trace) (H Cl) 
tion of the copper pipes is the fact that the iron did not | same waters, I visited some of the Russian Steam Navi- (b) Sulphuric acid (trace)... (He Sox) 
show sufficient signs of corrosion to have been the active — Company’s steamers which were lying at Odessa, (c) Carbonic acid (trace) ... (H, Cos) 
positive element in such a combination. Galvanic action | The results of this inspection were that the bilge water (d) Sulphuretted hydrogen (Hi, 8) 
is known to exist in all metallic structures where diffe- | in their engine-room wells was found in every case to (e) Oxide of iron... pi (Fe. Os) 
rent metals are bonded together and then immersed | neutral ; that their bilge suction and discharge pipes gave (f) Grease and fatty acids... 
in an alkaline or acid solution, and many examples could | no trouble, although the co rer ive (Si O42) 


agg piping was of a 
a than that used by the Russian Volunteer Fleet. 

he following information was also received—namely, 
that in their forty-five steamers fitted with electric light, 
thirty were fit on the single-wire system, and fifteen 
on the double wire. 

At this stage the results of a chemical analysis showed 
that the slimy coating lying on the insides of the co’ 
pipes consisted of the following organic and inorganic 
matter :— 


Organic Matter :— 
Grease and fatty acids, 


Fig. 2. 
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(g) Oxide of silicon ... 
(h) Ashes ; 
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Now, although the above acids are known to attack 
copper individually or collectively in a greater or less 
degree, it is my opinion that another active agent in con- 
nection with the corrosion of the copper pipes was free 
cygen. pretty well emulsified 
with air in its passage through the pumps, would be quite 
in a condition for forming cuprous oxide (Cu, O), and, as 
sulphuric acid readily decomposes this oxide, it would form 
a cupric salt, and separate metallic copper. 

In this connection it may be mentioned that the results 


























































Main bilge discharge pipes, about 4 in. in diameter solid-drawn copper (very much corroded). 

B. Vertical auxiliary feed-pump discharge-pipe, about 24 in. in diameter, solid-drawn copper. 

mp discharge-pipe, about 24 in. in diameter, solid-drawn copper. 

Main engine forward bilge pump discharge pipe, about 3} in. in diameter, solid-drawn copper (very much corroded). 
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Inorganic Matter :— 


(a) Carbonic acid (trace) (Hz Cos) 
(b) — acid (trace) ... ite So) 

(c) Hydrochloric acid (trace) H Cl) 

(d) Metallic copper ... es (Cu) | 
(e) Black oxide of copper ... (Cu O) 

(f) Cupric sulphide... : (Cu 8) 


The presence of the acids being sufficient to account for 
the corrosion that had taken place in the pipes, the next 
step was to account for their presence by analytical tests 
of the bilge water, cylinder oils, engine oils, all taken 
directly from the tanks of the various ships giving 
trouble. 

A chemical analysis of some of the bilge water taken from | 
the engine-room well of the s.s. Oreol was as follows:— | 


‘ 


| by the water into contact with the metal. 


| and a carbonic acid shovel. It will beseen from this that, 
| given a plentiful supply of oxygen, the amount of carbonic 
| acid 
| corrosion. 


| as to work in conjunction with the bilge discharge pi 
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| of some experiments carried out by Mr. James Weir, on 
the corrosion of iron and steel exposed to water, showed 
that it was not the water which oxidised iron or steel, but 
that it was the corrosive agents contained in and brought 
The corrosive 
agents were found to be atmospheric air and carbonic 
acid. When water contained only the constituents of 
atmospheric air (oxygen and nitrogen), a coating of ferrous 
‘oxide was formed, and if this was allowed to remain, there 
was no further action ; but when water contained, in addi- 
tion, carbonic acid in solution, the iron oxide scale was at 
once attacked by the carbonic acid and changed into 
ferrous carbonate. The ferrous carbonate in its turn was 
immediately acted upon by the oxygen, forming ferric 
oxide, and setting free carbonic acid, which was free to 
attack more ferrous oxide, and so on. Mr. Weir ver 
aptly describes the process of corrosion as an oxygen pic 





































n not be increased in order to have extensive 






An examination of Fig. 4—which shows the bilge pump 
connections, and the sanitary and other pipes of the s.s. 
Kostroma—will show that the sanitary pipe is so arranged 














from the ballast pump when the ship is in port, and the 
main engines not in use. The sanitary pipe is thus liable 
to have some bilge water passing through, and this was 
further proved by the fact that the inside of the corroded 
pipe was covered with a greasy slime. 

An examination of Fig. 5—which shows the bilge pump 
connections, and also sanitary and other pipes of thé s.s. 
Tamboff—will show that the ag om # pipe is so arranged 
as to work in conjunction with the bilge discharge pipe 
overboard, from the bilge pump on the main engines. It 
will also be seen that the same suction pipe is used when 
= pump is working from the bilges or from the sea 

1rect. 

It is also a remarkable fact that in both the ships 
(Kostroma and Tamboff) which show signs of corrosion 
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in their sanitary pipes, it is in the pipes nearest to the 
bilge connection that this corrosion has been most severe, Seti TABLE A. eye 
those further away being less affected. It seems to bea 
rea EE sen uty be i jrevcs of cote ot te paca tenon Pom = | Era De | | Sue ip Oem | 
sanitary 8 . } ; 
acids from the bilge a Although the ee pipes NAME OF STEAMER. | Other Pipes. 
in connection with the bilge pumps seemed to be most ] | | 
severely affected, in so far that they were perforated in Lead. | Copper. Iron. Copper. | Copper. Iron. 
a ee ctieckel, “An exetnination of the pipes Lolow | "ue Novgorod | Slightly cor Badly cor. Slightly cor- Very tadly" Good) Good» Good 
were . r r r corr 
the engine platform of the s.s, Oreol showed that a|Ekaterinoslav.. ..  .. Ditto Ditto Ditto Ditto | Ditto | Ditto | _ Ditto 
cast-iron pipe about # in. thick was corroded completely | Kasan*.. .. .... Good Good | Good Good Ditto | Ditto Some con- 
through, as shown in the sketch, Fig. 6, page 568. | | denser tubes 
ata fntoae wimssomgot the aig zaken fn I yweday —.. | Shyer. Taper. | Sghycor- Varytaay iro | oto | do 

° * % | r | r r corr | 

copper pipe taken from the ship was broken through at | Oreo) .. =... =... .|_—s“iDitto. =| ~_—COitto Badly cor- Ditto Ditto | Ditto | Ditto 
one part of its section, so that a perfectly clean surface | | roded | 
of copper was exposed, this hese. 3 proved by - micro- | Tamboff.. s A re) Ditto Ditto None Ditto Beaty lenett Ditto | Ditto 
scopic examination. Half of this broken section of copper | y cor ; : 
ae then rubbed over with olive oil, the other half bein Kostroma Good | Corroded Good Corroded | ae co | Ditto Ditto 
left untouched. The piece of copper pipe was then left | Visgimir .._.._«.| Slightly cor- | Badly cor- | Slightly cor- Very badly | Good | Ditto Ditto 
close to an opening in the window, where a current of roded roded rod corroded ° | | 
air was blowing over the wetted surface. After stand- | Moskva .. M Good Ditto Corroded | Ditto | Ditto Ditto | Ditto 


ing in this position for about twelve hours, another 
microscopic examination: was made, when it was found 
that a considerable amount of corrosion was taking place, 
judging from the scattered clouds of pale blue and green 
salts forming on the parts covered with oil. After stand- 
ing for two or three days, the blue salts were quite 
visible without the aid of the microscope. The part of 
the copper not covered with oil remained quite untar- 
nished. 

The following is the result of an analysis made by 
Messrs: Tatlock and Thomson, city analysts, Glasgow, 
of some of the grease taken from the inside of a corroded 
copper bilge pipe on the s.s. Yaroslav :— 


Per Cent. 

Free fatty acids ... a x es 4.58 
Combined fatty acids... ne ae 17.20 
Saponifiable oil... pe fe = 30.57 
Unsaponifiable oil cent asta ae 24.72 
Oxide of copper ... A aT oes 18.52 
» iron a oF Se 1.48 
Chloride of sodium oi x3 0.7 
Water, &c.... ms i mr ae 2.86 
100.00 


Their remarks are as follow :— 

“‘This analysis shows that this is a mixture of un- 
saponifiable or mineral oil, a saponifiable oil and a copper 
soap. It is scarcely possible to determine the nature of 
the saponifiable oil, as it may be either of vegetable or 
animal origin. The presence of a very large proportion 
of copper soap—that is, oxide of copper combined wit 
fatty acids—shows that the free fatty acids (of which 
there are still some in the sample) originally contained 
in the vegetable or animal oil have been the cause of 
the corrosion of the copper tube. The proportion of 
chloride of sodium present in the sample is too small to 
account for any corrosion.” 

An examination of the various analytical tests of oul, 
&c., on the sheets attached indicates that the cause of the 
trouble has been the quality and the particular kind of oil 
used, 

In addition to the piping showing the effects of the 
corrosive action of the fatty acids in the olive oils used 
for lubrication, the connecting- rods and crank-shafts 
showed signs of corrosion in many places. This action 
was very marked in the case of the s.s. Tamboff, as the 

itting had removed the polish almost entirely off the 
Gear ends of connecting-rods, valve-rods, and the webs of 
crank-shafts. It is now some years since the use of animal 
and vegetable oils was discontinued for cylinder lubrica- 
tion, owing to the serious corrosion and deterioration 
caused by them in the cylinders, pistons, steam passages, 
and boilers. 

Now, although some of the animal and vegetable oils, 
and especially olive oil, rank highest in what is known 
as ‘* giliness,” still it should be renembered that they are 
just like salts on account of the fact that they consist of 
a base and an acid. The base is usually glycerine, and 
the acids are numerous. All that is necessary to do in 
order to split up the oil or fat into its and its acid is 
to raise the temperature to something over 212 deg. Fahr., 
when the liberated acid is quite free to attack any ex- 
posed metal. Mineral oils are not double compounds, as 
they consist of only two elements—viz., carbon and 
hydrogen, which Hcy Rg 

The tests of olive oil used on the steamers Kieff and 
Voronej are peeoerting. (See Test-Sheet I. in the Ap- 
pendix.) They show that the oil, before being used, has 
a large percentage of free acid, as much as 15 per cent., 
aod Gee the temperature at which the acids separate is 
as low as 30 deg. Cent. (quite an average engine-room 
temperature). They show also that sulphuric acid was 
present, which in itself is sufficient to cause such decom- 
position in the oil as to set free a still larger percentage 
of free oleic acid. 

The test of sample grease taken from the corroded pipe 
of the s.s. Yaroslav is also instructive, as we have there 
some of the free acids in evidence, also the coneer soap, or 
results of the free acids’ attack, which have already spent 
themselves in absorbing oxide of copper. Adding the free 
and combined acids together we have nearly 22 per cent. 

Now, although it is very probable that inferior olive oil 
has been frequently used, and may be held accountable for 
much of the corrosion, still I do not think that a good 
market olive oil, with, say, only 3 per cent. or 4 per cent. 
free oleic acid, would be a guarantee against corrosion, 
for this reason, that the oil goes into the engine-room 
bilges after serving its purpose on the engine as a lubri- 
cant. Assuming that the oil remains perfectly pure until 
it reaches the bilges, it will now mix with all the washings 





good condition by the engineers. 


of an engine-room, including mineral oils, salt water, 
tallow and burnt greases, and possibly free mineral acids, 
such as sulphuric acid, from, say, an inferior or bad 
mineral oil. ; 

The presence of sulphuric acid would be sufficient to set 
up decomposition in the olive oil, and thus set free more 
ae acid, and it is probable that the presence of any of 
the other mineral acids would have a similar result. 
Several tests have been made by chemists to find out if 
the acidity of oil increases by keeping, and the results of 
their investigations seem to prove that the increase is so 
small as to of no practical importance. Ballantyne 
found that olive oil remained unchanged in acidity for six 
months, whether kept in the dark, in corked bottles, or 
exposed freely to sunlight and air. Archbutt found that 
some neutral palm oil, after being kept in a stoppered 
bottle in a dark cupboard for fourteen years, contained 
only 0.4 per cent. a acidity. Now, although such tests 
may be conclusive so far as oil stored in bulk is concerned, 
such as in barrels or engine-room oil tanks, still the con- 
ditions are very different when we come to a dirty mixture 
like bilge water, lying sometimes for considerable periods. 

Mention has already been made of the probability of 
free oxygen in the air pumped through in the bilge water 
being associated with the free acids in causing corrosion 
of the bilge pipes. The results of some tests made by 


h | E. E. Donath, and described in Dingler’s ‘‘ Polytechnic 


Journal,” 186, seem to support this theory. He 
took bright, accurately-weighed strips of iron, some 


in strongly acid olive oil, and others in crude oleic acid. 
At the end of three weeks the strips were found to have 
suffered very little loss of brightness, and a scarcely per- 
ceptible loss of weight. Even when the oils were kept 
heated from 70 deg. to 80 ~~ Cent. for several days, the 
metals were not attacked. But if, previous to immersing 
the metals in the acid oils, the latter were thoroughly 
emulsified with air, or especially with water, by vigorous 
shaking, corrosion readily took place. Donath concluded 
from these experiments that the corrosive action on 
metals of lubricating oils containing free fatty acids 
depends to a great extent upon whether the oiled sur- 
faces come into contact with atmospheric oxygen, and 
whether, by condensation or other means, water gets into 
the oil. 

The results of some tests by Archbutt are also instruc- 
tive. He took four samples of railway-wagon grease, 
each composed of the same proportions of tallow, palm 
oil, soap and water, but containing reggie | 0.4, 1.4, 
1.6, and 4 per cent. of free fatty acid. He also took a 
sample of very acid palm oil free from water, containing 
72.2 per cent. of free (palmitic) acid. Into each of these 
five specimens of , &e., two strips of bright steel 
were inserted, and after an interval of four months they 
were taken out, cleaned, and examined, with the follow- 
ing results :— 


Strips Immersed Free Fatty Condition of the Steel 


in Acid. after Four Months. 
Per Cent. 
Grease No. 1 4 Both strips bright. 
” see 4 ” ” 

:, Simigs. eae 1.6 One strip bright; one 
deeply corroded in one 
spot. 

a eR. Se 4.0 Both strips deeply cor- 
roded on one side. — 

Acid palm oil ... 72.2 Bothstripsmerely stained 


and not corroded. 


If fatty acids alone can attack steel, the two strips im- 
mersed in the very acid palm oil should have been the 
most corroded, instead of which they were merely stained ; 
whilst the strips immersed in the grease containing galy 
4 per cent. of free fatty acid were both deeply corroded, 
doubtless because of the simultaneous presence of water. 
It will be observed that the most acid grease proved to be 
the most corrosive of the four. : 

From information received, and also from personal ex- 
amination, the brass tubes of condensers seem to have 
been remarkably free from corrosion in the Russian Volun- 
teer steamers. Only one steamer, the s.s. Kasan, seems 
to have given trouble in this respect : six tubes were re- 
moved, and shown to me, each having a small perforation 
about 4 in. in diameter, and about the centre of the tube 
lengthwise. These perforations are certainly caused by 





copper, brass, and zinc, and completely immersed them | had 


* In the case of this ship I was unable to see the inside of pipes, as none were disconnected ; but they were reported to be in 


rt of the tube, and are exactly similar to many that 
ave been shown to me in English steamers. Some of the 
large English and American steamers give a great deal of 
trouble in their condensers from this cause, but it occurs 
more frequently in small steamers, such as paddle-boats, 
tug-boats, and other such craft that move in fresh-water 
rivers or sea estuaries. 

The continuous and mysterious corrosion of condenser 
tubes in steamers has perplexed the minds of their engi- 
neers to find a cause, and as something had to be blamed, 
the currents from the electric light: have usually served 
the purpose. Many ships have been double-wired through- 
out to try and cure this trouble, but with no improvement; 
and in the course of my own professional work, several 
cases have been given to me for investigation. One case 
that occurred will help to illustrate the many curious 
causes of corrosion. 

A Channel steamer, wired on the single-wire system, 
and about one year old, suddenly gave trouble in her con- 
denser tubes,. most of the tu being so bad as to 
require renewal. The engineer blamed the electric 
light, but on my oe that this could hardly be 
the case, he blamed the manufacturers of the tubes, who 
accepted the responsibility and supplied new tubes free 
of cost. It came to my knowledge that a paddle steamer 
about twenty years old, whose condenser tubes had never 
given any trouble before, suddenly developed serious cor- 
rosion (no electric light being fitted to this steamer). On 
making inquiries, it was ascertained that the two steamers 
en moored together about six weeks previously, in 
a certain part of a rivernot famed for its purity. Further 
inquiries elicited the fact that they were lying close to a 
main sewer pipe, which also served as the discharge from 
a galvanising works, where many acids were used and 
discharged ; hence the cause of the condenser tube 
troubles. 

The reason why many engineers view with suspicion the 
passage of an electric current through a ship’s hull is due 
to the fact that they confuse the effect of the passage of 
an electric current through a liquid with that through a 
good metallic conductor. Galvanic or electrolytic action 
can only take place when a current of electricity is ing 
through or across a liquid solution ; whereas in the case 
of a good metallic conductor, such as copper, iron, or 
steel, no deterioration or chemical action is known to 
wre, place from the passage of an electric current in 
itself, ; 

Whenever a liquid solution is decomposed by a current, 
the resolved ions have a tendency to reunite, that ten- 
dency being commonly termed ‘‘ chemical affinity.” Thus 
when zinc sulphate (ZnSO,) is split up into Zn and SO,, 
the zinc tends to dissolve again into the solution by reason 
of its affinity for oxygen and sulphuric acid. But zinc 
dissolving into sulphuric acid sets up an electromotive 
force of definite amount ; and to tear the zinc away from 
the sulphuric acid requires an electromotive force at 
least as great as this, and in an opposite direction to it. 
So again, when acidulated water is decomposed in « volta- 
meter, the separated hydrogen and oxygen tend to re- 
unite and set up an opposing electromotive force of no 
less than 1.47 volts. Now, since the affinity of hydrogen 
for oxygen is represented by an electromotive force of 
1.47 volts, it is clear that no current can decou:pose water 
unless it has an electromotive force of at least 1.47 volts. 
An electric current with a choice of roads will always 
choose the path of least resistance, and as most metals 
are very much better conductors than liquid solutions 
(see Table I. in Appendix), there is not much chance of 
the liquid contents of a pipe carrying sufficient current to 
cause decomposition, unless coupled up under extraordi- 
nary conditions. 

An example of such an extraordinary condition may be 
of interest. Takea metal pipe with no metallic connec- 
tion with any part of the ship’s hull, and use it as a con- 
ductor by fixing one of the cables or wires of an electric 
lamp to some part of it; then break the metallic con- 
nection at one of the pipe joints by inserting some insu- 
lating material between the faces of the pipe joint and 
the bolts. You would then have a combination in which 
electrolytic action would be set up (Fig. 7). 

The corrosion of pipes laid in the streets of towns 
having electric tramways was at one time a very common 
occurrence. The corrosion was caused by a portion of the 
current leaving the tram-rails and crossing through the 
earth (which, when moist, is a weak conductor) to a 





corrosion, beginning from the inside, or the salt-water 


neighbouring pipe. Electrolytic action took place at the 
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pom of contact between earth and pipe, and very soon 
ed to perforation from corrosion on the outside of the 
pipe’s surface. It was generally found that these stray 
currents were caused by an inefficient metallic return be- 
tween the rails and the generating station. Precautions 
are now taken by providing ample-sized cables, and also 
by making tests to see that the electromotive force exist- 
ing between the rails and neighbouring pipes does not 
exceed a certain maximum, with the result that this 
trouble is very rarely heard of. 

In order to ascertain the extent of deterioration in 
double-wired ships, I spent some time visiting the prin- 
cipal steamships and steamship companies in England, 
before proceeding to Odessa. A list is given below of 
the steamship companies which were visited, and also a 
statement as to the system of wiring in their electric 
light or electric power arrangements on the steamers :— 

Cunard Steamship Company. Some double-wired ; 


others single-wired. ; 
Orient Steamship Company. Some double- wired ; 
All single-wired. 


others single-wired. 
Royal Mail Steamship Company. .- 
American Line. Mostly single-wired; some double- 


wired. 

00 | Star Line. Mostly single-wired; some double- 
wired. 

Japanese Nippon Yusen. All double-wired. 

Peninsular and Oriental Company. 
wired, 

British Government ships. All double-wired. 

London and South-Western Railway steamers. 
double and some single. 

Brighton and South Coast steamers. 
some single. 

Glasgow and South-Western Railway steamers. Some 
double and some single. 

Caledonian Railway steamers. 
single. 

British India Steamship Company’s steamers. Some 
double and some single. 

Where any trouble existed it was usually tobe found in 
the condenser tubes, and where condenser tubes gave 
trouble they were very evenly divided between the 
single and double-wired ships. 

In some instances steamship companies had adopted 
double wiring in the hope that they would get over con- 
denser tube trouble, and in one or two cases, which may 
be put down to coincidence, the double-wired ships turned 
out to be worse than single-wired ships. One of the 
largest steam tugboat companies, with no electricity of 
any description in their ships at all, were particularly 
badly affected in this respect. As regards abnormal cor- 
rosion in condenser tubes, my opinion is that the cause 
is more likely to be due to the presence of impurities left 
inside the tubes by the circulating water than by an im- 
pure quality of brass used in the manufacture of the tubes. 

Analysis has been made of the metallic salts adhering 
to the corroded parts, and in nearly every case they have 
turned out to be oxygen or basic p Poa of the metals 
composing the tubes, showing that the active corrosive 
agent was chlorine. There can be hardly any doubt about 
the fact that this chlorine must have been liberated from 
the salt water by decomposition set up by local galvanic 
action. Small particles of oxide of iron or carbonaceous 
matter are malty to be found close to the corroded parts, 
and these, acting in conjunction with the brass tube, 
would set up a galvanic current sufficient to set free 
chlorine from the saline water, which would speedily 
attack the metal close to its point of liberation. It is 
found that the corrosion is very often most severe on the 
lower interior surface of the tube, which may be accounted 
for by these particles of foreign matters settling down, as 
they generally are found accumulated about the middle 
of the length of the tube, where salt water may also lie 
when the condenser is not in use. It is also found in 
some condensers that the corrosion has been most severe 
at the parts most liable to the steam striking directly 
against the tubes; here we have the condition of the 
oxygen contained in the water put into the nascent state 
by the heat transmitted through the metal to the water, 
which would at once attack the copper or brass tube. 

The precautions therefore to be taken against condenser 
tube corrosion should be :— 

(a) To avoid mooring ships in foul harbours or docks, 
or especially close to sewage pipe rmung = ge 

(6) To avoid leaving the condenser full of circulating 
water when not in use, and when using dock or harbour 
circulating water. 

(c) To avoid the use of iron or steel in any of the sea 
connections or pipes leading from the inlet end of con- 
denser, and thus avoid oxide of iron being carried into 
the tubes. 

(d) When washing out boilers, bilges, &c., in dock, 
precautions should be taken against drawing all the im- 
purities through the condenser, 

(e) To avoid, as much as possible, in the design of the 
condenser, the admitted steam striking directly against 
the tubes. 

Very little trouble has been given by the condensers of 
the Russian Volunteer steamers, as compared with others, 
probably owing to their design, and also to the good 
average quality of the mig apes eee In regard to my 
general conclusions on the subject of corrosion in the 
pipes, &c., of Russian Volunteer steamers, these may be 
summarised as follows :— 

(a) Electricity as supplied for lighting, fans, and bells 
has not been responsible for the corrosion. 

(b) System of wiring, double or single, has not been re- 
sponsible for the corrosion. : 

(c) Corrosion of pipes, &c., principally due to the quality 
of engine-room oils in use. 

(d) Olive oil should not be used in future for lubricating 


purposes. 


Some 


Some double and 


Some double and some 


Mostly single- Sa 





(e) No vegetable or animal oil should be used for lubri- 
cating purposes on board ship, and as little tallow as 
possible should be used. 

: (f) A good quality mineral oil should only be used in 
uture. 

(g) Engine-room bilge and discharge pipes should be 
taken out and thoroughly cleaned, by removing the greasy 
deposit and washing out with caustic soda. 

th). Engine-room bilges should be thoroughly cleaned 
out and washed with caustic soda. 

(i) Unless conditions (g) and (h) are thoroughly carried 
out, corrosion will not be immediately stopped by the use 
of a good mineral oil. 


APPENDIX. 


RESULTS OF INVESTIGATIONS OF Two SAMPLES OF OLIVE 
Ou Markep ‘“ Krerr” ann ‘‘ VORONEJ.” 


Test No. 1. 
Sample Kieff. Sample Voronej. 
sen gravity... is 9142 
emperature of separa- 


0.9139 
tion greasy acids 
Temperature at which 
acids come together... 
Temperature of solidifi- 
cation ... = oe 
Acidity of oil . 13.37 per cent. 
mification ... . 165 cub. mm. 
Todine number ... es 81.5 

Each sample of oil shows that it differs considerably 
from pure vegetable oil. Principal difference is in the 
specific gravity, and in the point of saponification, which 

ows the admixture to the oil of some lighter stuff 
possessing a lower number of saponification. 

Acidity of oil is very considerable (13.4 to 15.1 per cent. ), 
far in excess of what is admissible for lubricating pur- 
poses (5 per cent.). Both samples of oil show the presence, 
though in slight degree, of free sulphuric acid, which in 
turn makes the oil unfit for lubrication. 

(Signed) 


ANALYSIS OF THE GREASY DEPOSITED COATING INSIDE 
DETERIORATED Prre or THE S.S. ‘“‘Nignt Noveorop.” 
Test No. II. 

1 was asked to submit an analysis of the inside de- 
posited coating of defective pipe. The sample pipe sup- 
lied was 7 centimetres long by 7} centimetres inside 
iameter by 4 centimetre thick. There were a few holes 
through the pipe, of different sizes, and on the inside I 
found the deposit adhering, with the copper very much 
worn in some places. 
Carefully taking the deposited grease stuff, I found 
that it was composed of the following matter :— 
1. Deposit consists of a great deal of grease, fatty acids, 
and inorganic matter. 
2. The inorganic matter consists as 
(a) Carbonic acid (trace) ... : 
(b) Sulphuric acid (trace) ... 
wae te acid (trace) 
(d) Metallic copper... 
(e) Black oxide of copper 
(f ) Cupric sulphide ... 
The result of the above 


30 deg. 
25.5 deg. 
19 deg. 


15.13 per cent. 
162.2 cub. mm. 
82.1 


30 deg. 
25.8 deg. 
19.5 deg. 


PROFESSOR PETRIEFF. 


follows :— 
9 904 
Hi Cl) 
= 
u 
Cu 


( 
or cupric oxide ( 
( 


1 

) 
8) 
of the 
copper pipe is caused by the presence of the acids, which 
must have been deposited by the liquids passing through 


shows that the corrosion 


the pipe. 
(Signed) W. PIskoRSky, 


Analytical Chemist. 


Quauity CHEMICAL ANALYSIS OF THE Dirty WATER 
TAKEN FROM THE ENGINE- Room BILGES OF 8.8. 


‘*OREOL.” 

Test No. I{I. 

Bottle containing above-mentioned bilge water about 
500 grammes weight. 

Being asked to ascertain the quality of this water, it 
was found that the lumps of grease of a dark colour would 
not dissolve when bottle was shaken. Some of these 
greasy lumps were floating near the surface and others 
at the bottom of the liquid, the colour of which remained 
dark, even after being filtered ; and the smell was very dis- 
agreeable, something like sulphuretted hydrogen. There 
was a slight acid reaction. 

By chemical analysis the liquid was found to consist as 
follows :— 

(a) Hydrochloric acid (trace) 

(6) Sulphuric acid (trace) ... 

(c) Carbonic acid (trace) ... 

(d) Sulphuretted hydrogen 

(e) Oxide of iron... ce 

(f) Grease and fatty acids 

(g) Oxide of silicon... <s 

(h) Ashes... +3 as ee a 

Hydrochloric acid was — in the biggest proportion, 
followed by sulphuric acid, then sulphuretted hydrogen. 

(Signed) W. PIskorsky, 
Analytical Chemist. 


The following additional anal were made by 
Gaiewsky and Piskorsky, Analytical Chemists, Odessa :— 
4. Gallipoli Oil bought in Constantinople and taken from 

Oil Tank of S.S. ‘* Ekaterinoslav.” 
Specific gravity at 15 deg. Cent. = .9154 
Free oleic acid... ed isi . = 14.25 p.c. 
Refraction at 40 deg. Cent. = 33 


No mineral oil or acids were found. 

5. Gallipoli Oil from Oil Tank of S.S. 
Specific gravity at 15 deg. Cent. is 
Free oleic acid... ie nan 
Refraction at 40 deg. Cent. 
No mineral oil or acids were 


** Oreol.” 
914 

. = 15.32 p.c. 
52.5 


found, 





6. Gallipoli Oil bought. in England and taken from 
Oil Tank of S.S. ‘* Smolensk.” 
Specific gravity at 15 deg. Cent. 
ree oleic acid... ye ee 
Refraction at 40 deg. Cent. __... oe 
No mineral oil or acids were found. 
As the number of refraction is so high, it cannot be con- 
sidered a pure oil. 
7. Gallipoli Oil, taken from Oil Tank of S.S. *‘ Nijni 
Novgorod.” 
Specific gravity at 15 deg. Cent. 
Free olets acid as 


-91749 
2.14 p.c. 
58.5 


. = .91667 
eee su .. = 15.22 p.c. 
No mineral oil or acids were found to be present. 
8. Gallipoli Oil from Oil Tank of 8.S. ‘‘ Nijni Novgorod. 
The presence of sulphuric acid and hydrochloric acids 
were each found in this oil. 
9. Analysis of Vacwwm Mineral Oil Taken from Oil 
Tank of S.S. ‘‘ Moskva.” . 
There were no mineral acids present. 
found to be 0.32 per cent. 
TABLE I. 
Specific Relative 
Resistance. Conductivity. 


Acidity was 


Substance. 


Metals :— 
Silver 


Copper 
Geld. : 
Tron ... 
Lead... 2 
German silver... 
Mercury (liquid) ... 
Selenium 
Liquids :— 
Pure water at 22 deg. C.... 


Dilute Hz SO, 7; acid ... 
Dilute Hz SO, 4 acid 


Gx 1018 


1 
7.18x 1910 45,000,000 
.332 x 1010 : 


2,000,000 
.126 x 1010 s 


800,000 








INDEPENDENT PUMPING ARRANGEMENTS ON CARGO 
SreaMERS.—A meeting of the Institute of Marine Engi- 
neers was held on Monday, the 6th inst., at the Institute 
premises, 58, Romford-road, Stratford, E., when the dis- 
cussion on the paper by Mr. D. K. Roberts, on ‘‘ Inde- 
pendent Pumping Arrangements on Cargo Steamers,” 
was continued. This paper was read and discussed at a 
meeting held on February 23, and a summarised report of 
the proceedings ap in ENGINEERING of February 27 
(page 280 ante). Mr. James Adamson, the honorary 
secretary, read a reply from Mr. D. K. Roberts in regard 
to various points raised at the previous discussion. r. 
Roberts said the first cost of fitting independent pumps 
on a cargo boat n not so great as was apparently 
sup’ , as they must deduct the cost of the original 
main engine-driven pumps from the specifications. The 
cost of an installation such as he suggested for use on a 
steamer of 1000 indicated horse-power would be about 
6507. Allowing 100J.. for incidentals, the difference in 
first cost, as compared with the main engine-driven 

umps, would only amount to about 220/., and that, in 

is opinion, might be reduced to less than 200/. With 
regard to the indicated horse-power absorbed by the 
pumps when driven from main engines, that depended 
greatly on the friction of the packing, and the pressure 
applied to prevent i due to racing, &c. Any extra 
pressure applied to the feed or bilge pump glands would 
act as a brake on the engine without increasing the use- 
ful work done. Ina steamer fitted with engines of 1100 
indicated horse-power, the independent pumps required 
the following power :—Air pump (compound), 12 indi- 
cated horse-power ; circulating pump, 5.4 indicated horse- 
poms s bilge pump, 1,04 indicated horse-power; and 
eed-pump, duplex vertical, 13.1 indicated horse-power, 
or a total of 31.54 indicated horse-power. Not much 
alteration would be required on engine patterns in fitting 
independent pumps; it would only be necessary to re- 
move the lever bracket and the flanges on the condenser 
to which the present pumps were attached, and the space 
could be utilised in such a way that very little more room, 
if any, was occupied than with the main-engine-driven 
pumps. Mr, Latta, in reopening the discussion, said he 
quite agreed with the author that it was of great 
advantage with the present fast -running engines and 
high boiler pressures to have all auxiliaries separate 
from the main engines. That arrangement gave the 
main engines greater elasticity, and consequently much 
greater freedom from breakdown. The author had 
raised the question of steam consumption, and_ as 
there seemed to be some difference of opinion regarding 
the consumption of the feed-pump, he had prepared a 
few figures dealing with the subject. Taking the engines 
to be of 2000 indicated horse-power, 15 lb. of water per 
indicated horse-power, 180 lb. boiler pressure, and addin 
5 lb. to the pump discharge, the steam consumption wala 
be for 6.47 horse-power, which was not a large amount, 
and would be still less if they exhausted the heat used 
into the feed-heater to heat the feed-water. Mr. James 
Adamson said he with the author in his advocacy 
of independent pumps being fitted. One or two steamers 
that he had a, seen had independent circulatir, 
and feed-pumps, and he had also seen a few vessels wit 
separate bilge-pumps, but with the air-pump attached to 
the main engines, as the author had described. He was 
strongly in favour ‘of having a separate auxiliary cor 
denser, so that all the winches and other auxiliaries could 
exhaust into that condenser, and so save all the water that 
otherwise would be lost when the vessel was in port, 
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THE VIBRATION OF STEAMSHIPS. 


By Rear-Admiral Grorcz W. MeEtvii1z, Engineer- 
in-Chief of the United States Navy. 
(Continued from page 509.) 

Tus completes the investigation, so far as we 
require to carry it, of the natural period of torsional 
vibration. Frahm deduces it from his general 
solution, but I have preferred to give it separately, 
as itis the most important and, at the same time, 
the simplest portion of the whole subject. Although 
in an actual case the forward mass A is far from 
being truly represented by a flywheel, yet the pre- 
ceding equations can, probably in all cases, be ap- 
plied with good approximation to predict the speeds 
of engine at which torsional vibration may be ex- 
pected to arise. Some objections which can 
plausibly be raised to the solution, about to be 
given, apply with less force here. 


PROPELLER RESISTANCE. 


Frahm very ingeniously makes an approximate 
allowance for the action of the water on the pro- 
peller in lowering the natural period of vibration, 
and also in producing a resistance which will absorb 
energy. 

The total resistance can at once be calculated from 
his experiments, for these give directly the torque 
of the shaft (= the force at crank radius calculated 
from the twist curve f, Fig. 46, page 267 ante), and 
the speed of the propeller at crank radius (curve d, 
Fig. 45). Part of the torque of the shaft is used 
in giving acceleration to the propeller. This part is 
estimated by means of the known acceleration de- 
duced from curve d, Fig. 45, and the known value 
of m, unaugmented ; by deducting it from the torque 
of the shaft at each part of the rotation we are left 
with total resistance of the water. This is shown 
by curve i of Fig. 46. 

He now seeks to divide this total resistance into 
two distinct elements :— 

1. A portion proportional to the acceleration of 
the propeller. This is equivalent to having a heavier 
propeller. 

2. A portion depending on the velocity of rota- 
tion of the propeller. 

If this were a perfectly accurate division, we 
could readily assign values to the two elements by 
trial ; for, augmenting the propeller by an amount 
sufficient to cause the first portion of the resistance, 
and deducting the corresponding torque from the 
curve i, we would be left with a curve k (Fig. 46), 
the maxima and minima of which would occur at 
the same instants as the maxima and minima of 
the velocity curve d (Fig. 45). 

Frahm finds in this case an augmentation of 
about 25 per cent. changes curve 7 to curve k. 
Then, by comparing curve k (Fig. 46) with curve d 
(Fig. 45), he finds that the second portion of the 
resistance can be represented by 

Wie... iss 6 {Sp 
where W is the force at crank radius, C is a con- 
stant, v the velocity at crank radius measured from 
curve d, and r approximately equal to 4. A num- 
ber of experiments gave values of 7 from 3.6 to 4. 

This process is no doubt regarded by Frahm as 
only approximate, and I believe it is sufficiently so 
for the main purpose in hand. It surmounts very 
simply one of the great difficulties of the subject, 
and by the following criticisms I am far from in- 
tending to detract from its value. 

The treatment of propeller resistance is one on 
which the writers on torsional vibration of shafting 
have entirely disagreed. Dr. Bauer assumes that 
the resistance is proportional to the square of the 
speed, but fails to bring forward sufficiently definite 
evidence to establish this law. Giimbel uses Rota’s 
experiments, with which I am not-acquainted ; but 
for vibrations involving small changes in speed the 
law used is practically equivalent to a resistance 
approximately varying as the second power of the 
speed. He does not, so far as I understand, take 
account of any action lengthening the natural 
period, as Frahm does by augmenting m,. Frahm’s 
treatment is, I believe, by a long way the truest of 
these three. A perfectly correct treatment could 
only be founded of an exact solution of the theory 
of the screw propeller, which we are far from 
possessing. But that the phenomenon is more 
complex than supposed in the above division is 
shown by the coincidence of the maxima and 
minima of the curves d, Fig. 45, and k, Fig. 46 
(page 267 ante), only being approximate. 

However we choose C and r, we cannot get a 





curve from equation (23 6) which will very closely 
follow curve k. Hence Frahm’s method will not 
be equally approximate for all periods. But only 
the period which very closely synchronises with the 
natural period is of any great importance, as for 
all lower. periods the elastic yield of the shafting 
will not differ greatly from that due to the static 
effect of the forces coming into play, and therefore 
is closely known. This approximately synchronising 
period is by far the most prominent, and for it the 
method can be made to give an almost exact result. 
Would it not have been preferable to confine atten- 
tion, then, to this particular period ? 

Frahm’s object in augmenting m, is to ‘‘ increase 
the calculated mass of the propeller by an amount 
representing the mass of water carried along by 
it.” But there is certainly no action of the water 
which can with propriety be so described. The 
propeller is continually passing away from all the 
water in its neighbourhood, and a very trifling mass 
of the water can, even momentarily, have any con- 
siderable component of motion in the same direction 
as the neighbouring part of the propeller-blade. 
Again, he refers to the curve k as the ‘* pure curve 
of resistance ... containing no forces due to acce- 
leration of water.” But surely, except a slight 
effect of viscosity, all this resistance is due to the 
kinetic energy supplied to the water, or, in other 
words, to the sontnaiion produced. Indeed, r of 
the equation (23 6) being greater than 2 is no doubt 
due to the fact that the farther v is above the mean 
the greater will be the momentary slip—that is, the 
propeller will be moving less nearly edgeways 
through the water. This will make it more effec- 
tive in causing disturbance—that is, acceleration— 
and it will experience a correspondingly large in- 
crease of resistance. 

The question suggests itself whether a more per- 
fect balancing of an engine for the synchronising 
period would not cause a decrease in the index 7, 
accompanying the decreased intensity of vibration ? 
As we have seen, Frahm found r ranging in value. 

If the vibration rose in intensity, would there 
not be a discontinuity in the law of resistance at 
the point where cavitation first occurs ? 

The first portion of the resistance will, it seems 
to me, be principally a function of the slip and the 
contour of the face of the blade, the thickness being 
a very minor factor. If so, it can only roughly be 
expressed by an augmentation of m,. This seems 
to be borne out by the fact that the required aug- 
mentation varied from 20 to 32 per cent. 

Would it not be possible to check this augmenta- 
tion by experimentally finding the position of the 
indifferent section? From equation (15b), 

lg with 25 per cent. augmentation of mz = 29.90 
J, with no augmentation of mg = 34.31 


Shift of indifferent section = 441 
Possibly this experiment would be too delicate. 


Fraum’s ANALYSIS. 


I will now repeat, in a very slightly modified 
form, Frahm’s analysis, and after applying it to 
the Lawrence will conclude with some friendly 
criticism, to which I think the analysis is open, 
limiting the scope of the solution. 

All quantities are supposed to be reduced to 
crank radius, thus— 

Moments are represented by forces. 
Moments of inertia by masses. 
Angles of rotation of the shafting by ares. 

The variable turning moment applied by the 
engine is the impelling force. This is made up of 
the combined steam and inertia turning moment. 
The part due to steam can be obtained from the 
indicator diagrams. That due .to inertia could 
readily be obtained from the known moving masses 
if we supposed the crank turning uniformly. This 
supposition Frahm makes. 
his variable turning moment, reduced to a force 
at crank radius, is given by— 

F = Fm + F, cos (At—€) + Fo cos (2A t-€9) 

+ F3 cos (3A t—e3) + &e.,. . (240) 
where F,,, R is the mean turning moment, and 
F, R, F, R, &., the amplitudes of the turning 
moments for the various periods. 

_297_Ne 
r T ~ 30° e «+ (25d) 
where T, is the time of one revolution of the 
engine in seconds, and N is the number of revolu- 
tions per minute. 





€y € and e, &c., are the angular epochs for 
each period. 


The force F acts on the mass m,, calculated from 
the sum of the rotating and half the sum of the 
reciprocating masses reduced to crank radius. 

The mass m, has moved through an are s from 
its initial position, where 

s=A+at + a, cos (At — m) + 2 00s (2At— no) 
+ o3 cos (3A t — 93) + &e.. - (260) 


a/R is the mean angular velocity of the shafting 
at A (Fig. 15, page 508 ante); that is, at the 
centre of the engine. 

o,/R, o2/R, &c., are the angular amplitudes of the 
vibrations of the various periods. 

M1) Ng andy, &ec., are the angular epochs for each 

riod. 

The initial position is determined for zero stress 
in the mechanism ; but under running conditions 
there is a constant yield A corresponding to the 
mean force F,,. The value of A at the forward 
end will be very small—zero, in the simple case, 
Fig. 1 b—but the corresponding value A’, at the 
after end will be proportionately much larger. 

The after mass m,, representing the augmented 
propeller mass at crank radius, has, similarly, 
moved through an are s’ from its initial position, 
where 

S8’=A’ +a’ t+o’; cos (A t- 9';)+0'2 cos (2 Xt — Mo) 

+ 0’3c08(3 A t—7'3)+, &e. . : (27 b) 
the symbols having a similar meaning to those in 
equation (26 b). 

Supposing the shafting massless, of diameter d 
and length L, we have an angular twist per unit 
length at time ¢ 

_8-s'_do 
‘LR dz 

This will produce a moment M retarding the 
engine and accelerating the propeller. The corre- 
sponding force at crank radius is, from equation 


(3b), 


of equation (3 b). 


| eet Sree ee aio 
R = rm" s')=h(s-s'). . (280) 
The resistance of the propeller is given by equa- 
tion (23 b). 
pon it ge 
dt 
a’-X {o4sin (At-7')) + 20’,sin (2At—7's) + &e. } 
=a'-v' 
Therefore equation (23 b) gives 
W =C(a'-v'"- 
Frahm does not go beyond the second term of 
the expansion of this expression. Thus we have 
W=cat -Cra'tr-lv 


a Wes ve v¥ =Wn-kv, . (290) 


v 


where 
Wm=ca'™. « « « (300) 


the resistance due to the mean velocity, 


and 
kzordriatwWs. lt 


a’ 


Examination of the values of o’,, o’,, and o’, found 
experimentally for the Besoeki show that the re- 
jection of the third and ee terms in equation 
(29 b) is amply justified in the case of o’, (the third 
period almost exactly synchronising) ; and also in 
that of o’,, though not to the same minute degree 
of accuracy. In the case of o’, it cannot be me to 
be justified ; but, as noted before, when so far re- 
moved from synchronism we have to do practically 
with static effects. For synchronism, probably in 
all cases, the approximation is exceedingly close 
both for epoch and amplitude. 

The differential equations of motion at the for- 
ward and after ends are 


_m #8 _ ni eyy=0 | , 

F-™ TT hes =0 (20) 
m2 a? s' 

h(s - 8’) - —? __ — W = 0. - (338 

(e- 0) - ES (333) 


If we accept the approximation given by equa- 
tion (29 b), these equations are linear, and may 
readily be solved. Substituting from equations 
(24 b), (26 b), (27 b), and (29 b), we get, using ab- 
breviated notation, 

Fn + 2," F p cos (pA t- €p) 


eo my 0? 5 2 92 gy cos prt-p) 
-h[A-A’+(a-a’) t+ 2,” {opcos pdt—np 
—o'y cos (pht—1'p)}] = - (342) 
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h [A-A'+(a-a'teey {op cos (pX\ t-p ) 
— op cos (pdt - 1p )} | 
+ mn Pa o'p cos (pAt-7'p ) -Wm 
+ KAZ po'y sin (prt - yp) =O . (35d) 


As there is only one term in each equation which 
increases uniformly with the time, it must be zero. 


Hence 
a=da. 7 (36 b) 


That is, the mean velocities of the engine and 
propeller are equal, which is obviously true. 

Similarly, the constant terms must be zero among 
themselves, or 

Fm = h(A-A’) = Wn. 

That is :— 

1. The mean moment from the engine is equal to 
the mean reaction from the shafting. This neces- 
sarily follows from the conservation of energy. 

2. These quantities are equal to the resistance 
of the propeller at mean velocity. This is not 
strictly true. It appears in equation (35b) as a 
consequence of accepting the approximation given 
in equation (29b). In the succeeding terms of this 
series, which are omitted, constant terms would 
have appeared ; these would have been added to 
W,.. We should then have had the exact statement 
that F,,, and h(A—A’) are each equal to the mean 
resistance of the propeller. With r approximately 
4 the mean resistance is obviously a little greater 
than the resistance at mean speed. 

Using equations (36) and (37 b) reduces each of 
the equations (34) and (35)) to a complex har- 
monic function. Each period must be zero sepa- 
rately if the whole expressions are at all times to be 
zero. Hence for the pth period we get equations 
(38b) and (396). For simplicity, the suffix p has 
been omitted after F, ¢, 0, o’, 7, and 7’, but must be 
understood, as these quantities refer now only 
to the pth period. 


(37 b) 


F cos (pA t —e) +(™ MP _» ) o cos(pAt — 7) 
§ 
+ho' cos (prXt-7') = 9. 


2.3 (38 b) 
hocos(pdt—~n)+(™=™ Ph )2'cos (prXt~ 7’) 
g 


+kXpo' sin (pAt—7') = 4. 

From these two equations we must determine 
the four unknown quantities o, o’, 7, and 7’ for 
pth period. As they hold for all values of ¢, let 
us suppose successively, 

prXt-e=0 

and 
Ta a 
prAt-e= 5 


We get 
m, 2p? _ ; 


F +( 
g 


+ ho’ cos (7 - «) = 9. 
(™ 2 p? 


b | o cos(n — €) 


—h)o' cos (y' - €) 


ho cos(n - €) + 
. 

—kXdpo' sin (7! - €) = 0. 

my, A? p® 


("5 


ha sin (yn - €) + 


—h \osin(y -€) + ho'sin(y’ - €) = 0. 


m2?” _ \ o’ sin (9 - €) 





+ k\po' cos(n! - €) = 0. . 

These equations are not difficult to solve for 
o, «,»—€, and 7 —c, though the result is com- 
plex. Frahm gives the solution, and treats it as 
sufficiently approximate in all cases, and for all 
periods, 

' SoLuTIon For THE CasE oF SYNCHRONISM. 

I will simplify the work at once by supposing 
synchronism, as this is the only really important 
case, and the most instructive for us here. 

As the vibration of natural period occurs p times 
per revolution of the engine, T, = pT. Then from 
equations (25 b), (18 b), anc. (28 b), 

tr pt’ 
2 ) _ada x Mm + My 
= L Rk mM, Me 
=hg , 
WM, My 

mm, 2 p? _ “AEE (™ 4 

My A? vr 
g 
Equations (396) become :— 


= say “ 


My pat 


hm, 


\ 
') 


2r_ 2Qr 
pres ( 
m, + My 
g Wy My 





ad _A My 


my / 





F + &™ 6 cos (9 - ¢) + ho’ cos(n' - €-) = 0 (418) 
. Mm, 


2 
ho cos(n-¢)+ h Me 6 oo3(' - €)- ea’ sin (9 -€)=0 (420) 
m, 


A ™ ¢ sin (n - €-)+ ho’ sin(n’ — €) = 90. (430) 
Mz 


h osin(n—€)+ his g sin (7' — €)+¢0' cos (n’ -€)= 0. (44) 
my, : 
Multiplying equation (446) by m,/m,, and sub- 
tracting it from equation (436), we find 
p' cos (np'—€p) = 0. 
(45) 
the minus sign being chosen asit makes o’ positive. 
Equations (426) and (44b) become 
ho cos(n—e€)+e0' = 0. 


he sin (n — €) - hms o = 9, 
m 


. ’ ul 
o's Np ih aaa ar 


(460) 
(476) 


Hence 
tan (mp - &)= h mg 


1. dn 
kprAm 


em, 
As ¢ and o’are both, positive, sin (7 — ¢) is also 
positive. Hence a negative value of tan (7 — €) re- 
quires.” — € to be inthe second quadrant. 
Thus 7and 7’ are known since ¢ is known. 
Multiplying equation (42 b) by m,/m,, and sub- 
tracting from equation (41b), we get 
Saas F, m Fp m 
Oy Se ae per 
em kpr m 
From equations (41 b), (43b), and (49), 
~ ___ Fem ._ 
hm, cos (np — €p ) 
+ - "7 F, — X (my, 
kpXsin (yp —ep) \m 
a positive quantity, since sin (7 — ©) is positive. 
Since, by equation (28), the stress in the shaft 
is to be calculated from 
M=hR(s - 8’), 
it becomes important to find the value of the syn- 
chronising term in s—s’.. This must be equal to 
the difference of the synchronising terms in equa- 
tions (26 b) and (27 b). 
Hence we may put 
o”, cos (pXt- 7" » 
—o'» cos(prt 


(480) 


(49) 


op = 


(50 0) 


= dp cos (pAt~ny ) 
—mp). . . (516) 
To determine the amplitude ¢”, and epoch 7", of 
this term, suppose again, in succession, 
prAt-e=0 
Ag Sexo 
. if 2 
First, 
prAt—e=0. 
From equation (51b) we get, again omitting the 
suftixes, 
o” cos (n” — €) = a cos (7 — €) — o' cos(7' - €) 
, F m S 
=—_——-o=> — “~~ 524 
h hm ai 


by equations (45 6), (46 b), and (49 b). 
Second, 


é 


prAt-e 


o” sin (n” — €) = o sin (9 — €) —o’ sin (7' — e) 
— ™m + My gr _ F pA m*, 53 b 
my khgom, sali 


by equations (40 b), (45 b), (47 6), and (49 b). 
tan (np ~@p)=-™EP® . (640) 

and 

ye 

Pe khom 

mp” — ¢ is also in the second quadrant. 


Since kg is small compared with m, p, equation 

(55 b) becomes, approximately, 
nv — Fpm? _ Fp /me\8/2 /m, + me\h 

~ kKhgm eat 5 =) (? hg i662) 

Equations (45 b), (48 b), (49 b), (506), (545), 
(55 b), and (566) give Frahm’s solution in the case 
of synchronism: 

o», %»', and cy” are all proportional to the excit- 
ing force F,, and inversely proportional to the 
coefficient of extinction k. » We have seen in Sec- 
tion V that this is of the highest importance, and 
quite different from the law that holds for trans- 
verse vibration. It follows that the “balance re- 
quired to sufticiently mitigate torsional vibration is 
much less exact than that required for transverse 
vibration. ° 


o (m2 p22 + k292)9, . (550) 


op 


(To be continued.) 
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THE INSTITUTION OF ELECTRICAL 
ENGINEERS’ VISIT TO ITALY. 
(Continued from page 551.) 

THe Reeto Istrruto Tecnico SUPERIORE, 

THE visit to the Regio Istituto Tecnico Superiore, 
of Milan, with the annexed School for Enginecrs, 
was of great interest. The Institute was founded 
in 1859, with the power of conferring degrees 
in civil and mechanical engineering, and in ma- 
thematical and natural sciences. Attendance at 
the lectures was free to pupils ; to these lectures 
were added extra courses, with the object of 
widening and completing the education of those 
who were anxious to continue their studies. The 
course extended over three years, and students 
were admitted who had completed two years in the 
mathematical and physical classes. Later on changes 
were made in the.mode of admission, and special 
examinations were instituted. The Institution was 
governed by a council, the president being nomi- 
nated by the King. Professor Francisco Buoschi, 
the first President, may almost be called the true 
founder, so earnestly did he devote himself to its in- 
terests till the day of his death, December 13, 1897. 

At the time of the foundation of the Institute, 
electricity might be said to have been in its 
infancy. The sciences, which are its handmaids, 
were growing and flourishing ; but it was not till 
1882 that it made rapid progress as an applied 
science, and the example of German polytechnics 
made Italian scientists desirous of developing the 
progress of the science they ‘felt to be peculiarly 
the child of their own soil. The country of Volta 
could not remain indifferent, and in spite of much 
discouragement, arising from want of appliances, 
and even of a laboratory, noble efforts were made 
by Professor Ferrini among others, until in 1886 
Signor Carlo Erba, by his munificent gift of 
400,000 lire (francs) towards the erection and 
maintenance of an_ electro-technical institution 
annexed to the Royal Institute, started his native 
city on her superb career of peaceful conquest over 
the forces of Nature. It would be difficult to exag- 
gerate the benefits he has conferred, not only on 
Italy, but on the world ; others, fired by his example, 
have given largely. His brother, Signor Luigi 
Erba, contributed 25,000 lire towards the purchase 
of new apparatus, and Baron Eugemo Cantoni, and 
Professor Achille Cavallmi have also been bene- 
factors to the Institute. 

In 1893 Professors Saldini and Ponzio travelled 
through the United States and England, and, con- 
vinced by what they saw in these countries of the 
necessity of a laboratory where applied mechanics 
should be taught, turned to those most directly 
interested in the subject and requested their help. 
Nor did they ask in vain; their appeal was made in 
June, 1894, and by January, 1895, the laboratory 
was in full working order, and the pupils were 
studying regularly. Next, the directors turned 
their attention to the erection of a laboratory where 
the qualities of materials for constructional pur- 
poses might be tested. One, indeed, existed, but 
was most defectively equipped. Again an appeal 
to private generosity was made, and again was 
nobly responded to. In a short time 60,000 lire 
(24001.) were collected, and now the laboratory is 
complete, and experiments are being made on 
stone, metal, and other materials. Such is the 
history of ‘‘The Regio Istituto Tecnico Supe- 
riore,” visited by the Institution of Electrical Engi- 
neers on Wednesday, April 8. Unfortunately, the 
time allotted for this visit was too brief to permit 
of anything but a rapid inspection. 

The building isa monumeut to the respect paid 
to science in Italy. The laboratories are equipped 
with the best apparatus to be procured, and are 
grouped around a spacious courtyard. The first 
department visited was the testing-room for instru- 
ments, which has now been in use for over three 
years. Every instrument is connected by leads 
neatly trained along the walls in such a manner 
that each one can be used on any experiment. 
Most of the instruments are of British pattern, and 
the majority are of English manufacture ; those of 
the Kelvin and Elliot types were conspicuous every- 
where. The most striking piece of apparatus in 
the motor testing-room is a dynamometer for 
measuring the horse-power of electric motors—the 
invention of Signor Angelo Barbagelata, an assistant 
teacher at the Institution ; indeed, the utility of 
this device may serve as an excuse for describing it 
at length. 

The principle of the invention is already well 
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known : it is to measure the reaction torque deve- 
loped in the stator of an electric motor, when an 
equal active torque is being given out by the rotor, 
to overcome an external resistance. 

The motor to be tested is bolted to a bed of 
rectangular shape, hung at the four corners by 
means of adjustable connecting-rods from the 
extremities of two beams, which are free to oscil- 
late around their centres on fixed points carried by 
two cast-iron standards. When the axis of the 
motor is in a line with the axis of oscillation of the 
system, and the motor is developing power to over- 
come an external resistance, the reaction torque 
causes the motor-bed to move. from its position of 
equilibrium ; by shifting known weights upon 


les ac and bd, by means of which the oscillation 
of the upper beam G is transmitted to the lower beam 
G! oscillating around the fixed knife f. Thus the 
upper beam G may have bored through it the hole 
O, through which an extension of the motor shaft 
goes to be connected directly with the dynamo 
taking up the power yielded by the motor itself. 
To guard the beam G from any other movement 
but the oscillation around the axis O of the appa- 
ratus, two fixed rollers r, r are provided, which 
work against cylindrical surfaces s, s of the beam G 
(these cylindrical surfaces having their axis on the 
as QO), thus preventing any side movement of the 

eam; 





This device lends itself equally well to the 
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BaRBAGELATA’s DYNAMOMETER FoR TEstTING Exectric Motors at THE Recto Istituto 
Tecnico SUPERIORE, Miuan. 


divided arms extending from the oscillating beams 
the system is brought back to its position of 
equilibrium, and the torque is simply measured by 
the distances the weights have been shifted, multi- 
plied by their respective values. 

The novelty of Senor Barbagelata’s apparatus 
lies in the manner the oscillating beams are hung 
to secure a high degree of sensitiveness, combined 
with convenience and ease in Handling the dynamo- 
ineter for industrial tests. Seeing that if the 
motor were to deliver its power by means of belt, 
gearing, or other non-centrical transmission, the 
side strain thus generated would -cause great in- 
convenience, a design was worked out allowing 
direct coupling of the motor_to the resistance to 
ye overcome. Therefore, while one of the beams 
simply oscillates around a knife-edge at its centre 
(as shown in the illustration), the other is supplied 
with an articulated parallelogram composed of two 


measurement of the efficiency of an electric motor, 
and of a dynamo or alternator. The motor is 
mounted on the swinging frame, and coupled to a 
dynamo of suitable power ; the apparatus gives the 
mechanical power transmitted from the motor to 
the dynamo (the power necessary to overcome the 
air friction may be taken into account, if worth the 
while, by a separate measurement with the same 
apparatus); the reading of the meters upon the 
motor and the d circuits give the other terms 
uired for the tion ofthe efficiency. 

e apparatus existing at the laboratory of the 
‘‘ Istituzione Elettrotecnica Carlo Erba” is pro- 
portioned to carry motors weighing up to 28 cwt., 
and developing from 25 to 40 horse-power, ac- 
cording to the type, Its degree of sensitiveness 
is fully sufficient for industrial purposes, the 
error being always less than 1 cent. This is 





due to the fact that the system is something like a 





weighing scale, where, by reason of the ordinary 
shape of electric motors and of the small weight of 
the swinging frame, the centre of gravity is very 
near to the axis of oscillation ; besides, the centre 
of gravity can be raised and brought as near as, 
required to the axis of oscillation by means of 
additional weights. 

The preparation of the test—viz., the mounting 
of the motor upon the swinging frame—is very 
simple and easy. The tie-rods from which the 
frame is hung have right and left-hand screws, 
and therefore the motor is easily adjusted to the 
proper level. This adjustment need not be pushed 
to absolute correctness if an elastic coupling is pro- 
vided for the connection between motor and 
dynamo. 

On the end of the shaft, remote from the coupling, 
of the same induction motor used to illustrate the 
above experiment, a method both ingenious and 
interesting was employed to find the slip of the 
motor. A disc of cardboard, divided into as many 
segments as the motor has poles, is fixed to this 
end of the shaft, the segments being alternately 

inted black and white. The disc is illuminated 

y a glow-lamp in series with the stator. When 
the motor. was running at no-load, nothing was 
noticeable ; but immediately the motor was loaded, 
radial streaks of light were observed to rotate in a 
direction opposite to that of the rotor ; the rate of 
rotation of these streaks gives a measurement of 
the slip. 

The mechanical testing-room is furnished with a 
powerful testing machine worked by hydraulic pres- 
sure, derived in the first instance from water from 
the street mains acting on a piston. of large dia- 
meter, which in turn operates a smaller piston in 
another. cylinder. Inu this manner any desired 
pressure, within limits, can be obtained. The 
average expense per test is only 3 centimes. 

There is a special department for testing cement, 
and many instructive experiments were pointed 
out. Particular attention is paid to ascertaining 
the time taken by different classes of cement to set. 
An instrument for automatically registering the 
results of these experiments is worthy of note. 
The cement is placed in a semi-plastic condition in 
a circular dish, on a slowly-revolving table, under 
a weighted (30 grammes) needle, which. is auto- 
rnakienlly raised and lowered by clockwork ; a pen 
is lightly pressed against a revolving cylinder of 
brass covered with a sheet of paper (ot an exactly 
similar design to that of an ordinary steam-engine 
indicator). As long as the cement remains in a 
semi-liquid state the needle is able to pierce to the 
bottom ; but as it gradually hardens the needle is 
unable to penetrate so deep. The length of the 
strokes on the indicator card are a measure of the 
physical condition of the cement, whilst the dis- 
tance between the vertical lines affords a measure- 
ment of the time. : 

At the present time there are over 500 students 
studying at the Institution, their ages ranging from 
eighteen to twenty-three. The arrangements are 
that each student spends three years on a pre- 
paratory course, before entering for the last two 
years into the department in which he intends 
specialising. The lectures begin on November 3, 
and continue till June 30, From the beginning of 
July till August 30 special examinations take place. 

The Institution is strictly practical, and the object 
of the professors is to make the pupils think for 
sheinaciven, or, to quote the words of Professor 
Buostu, ‘‘ We do not wish only to make engineers, 
but also to produce men.” 


Tue Franco Tost Enornz Works at LEGNANO. 


Members had seen too many fine Tosi engines on 
their various excursions to think of dispensing 
with one of the specially attractive items in the 
week’s programme. Mr. G. Boner, the general 
manager of the establishment, did the honours 
on behalf of the proprietors—the family of the 
late Franco Tosi, who was shot by one of his 
men... It was the act of a madman, and in no 
way. due to social troubles ; there has never been 
any serious trouble between master and men in the 
works, and the visitors commented upon the large 
number of old men employed. The works were 
founded in 1874, and have since 1881 been con- 
fined chiefly to the construction of steam, engines 
and boilers, and their accessories, injection con- 
densers, &c., in which field they have, thanks to 
the capability of the late Mr. F. Tosi, achieved 
remarkable success. The firm made an excellent 
display at Paris in 1900. It employs at present 
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1500 men, and its splendid equipment of modern 
tools enables it to turn out more than 150 engines, 
and as many boilers, a year. Next to Italy, Spain, 
France, Egypt, Russia, and South America are the 
chief countries to which their products have gone. 
It is noteworthy that Tosi engines have found their 
way even into the power stations of Berlin. 

he works adjoin the railway station at Legnano, 
which is on the Milan-Ceresio line. The visitors 
first entered the old shops. They are very crowded, 
but next to the first vertical lathe sent to Italy 
by Smith and Coventry they saw the best and 
most modern machines to be obtained, lathes from 
the Hendey Machine Company, of Torrington, and 
the Niles Tool Company; grinding and milling 
machines of Brown and Sharpe ; boring machines 
and radial drills of Kendall and Gent, Ernst Schiess, 
of Diisseldorf, &c. In the more recent amply- 
spacious buildings the crowded countershafting and 
belts no longer strike the visitor ; single electric 
motor driving is largely resorted to. The gauge- 
room, by the side of the old shop, contains a fine 
set of Whitworth standard gauges for valves, crank- 
pins, &c. ; from these stardards the firm makes its 
own working standards in steel. The conical valves 
are all made to the sameangle. The firm constructs 
machines, but only for its own use. 

The end of the first very long shop has recently 
been set aside for the manufacture of gas engines, 
a speciality only taken up last year. The engines 
work with an Otto cycle and Korting regulator, in 
which a mixture of air and gas of a constant com- 
,osition is drawn in, the Hartung governor regu- 
{ating the pressure. Ignition of the charge is 
effected by a small magneto machine with iron 
contacts. Some large horizontal gas engines are 
now under construction. The experimental gas- 
»roducer of the works is charged from above with 
Velsh or Russian anthracite, the latter being of 
excellent quality. The fire is continually kept 
burning, and automatically absorbs its steam supply. 
After an interruption, the generator is restarted 
with the aid of a hand-wheel, which ‘works a fan ; 
after ten minutes the generator may be left to itself 
again. 
eWhile continuing to build its well-known slow- 
speed horizontal engines with valve gear, the firm 
is developing its vertical engines, with multiple- 
expansion or tandem cylinders, especially for 
dynamo - driving. Many of the small vertical 
engines under construction were for the electric 
lighting of torpedo-boats and other vessels ; marine 
engines are not built at Legnano, however. With 
regard to the valve gear of the large horizontal 
engines, we would refer our readers to our articles 
on the Paris Exhibition, where the firm was well 
represented by one horizontal and two vertical 
engines. The double-beat valves of the high- 
pressure cylinders are provided with a patented 
trip device which makes the valve rise slowly from 
its seat and then open rapidly. The grinding of 
the valve-gear, joints, and bushings, of hardened 
steel, is partly done with the aid of Oerlikon ma- 
chines, driven by Oerlikon motors. 

The vertical engines are built with A-frames, cast 
in one piece with the two bearings. The high and 
low-pressure cylinders are likewise cast in one piece, 
without any stuffing-box. Even the small engines 
are fitted with the Tosi expansion slide-valve gear, 
the two valves being attached to the same rod. In 
the larger engines Ryder gear is used for the high- 
pressure cylinder, and a trick slide for the low- 
pressure cylinder ; shaft governors are applied in 
all cases. The packing rings for the pistons consist 
of half rings of steel joined by short arcs of brass 
castings, which are recessed on the inner side to re- 
ceive the flat springs ; the pistons themselves are 
solid. The slotting of the brasses is done by ma- 
chines constructed by Adler, of Milan.’ The mill- 
ing and brass-turning sone are on another block, 
in which we noticed lathes by Jones and Lamson. 

The erection-shop and the tlywheel-shop, in which 
a very large lathe from Ernst Schiess was at work 


on a flywheel for driving with ropes of square sec- |" 


tion, are served by the same crane, but are sepa- 
rated by a partition ; the building is covered in 
thin translucent tiles. The windows of the sheds 
in other of the works face the north, which 
seems to be the usual practice in Italy, as in this 


country. A big flywheel for the electric tramways 
at Alexandria, Egypt, was shown to the visitors. 
The rim was cast in steps, the hollow space to 
filled flush with steel wire. 

The iron used in the spacious foundry and stored 
in the yard comes from various countries; the 


‘made. 





—— tubes for the internal boiler furnaces 
are obtained in Germany. The hot gases escaping 
from the large foundry pits are taken to a central 
flue ; together with the gases drawn from the 
smithy fires, they serve for preheating the air 
which is used to work the pneumatic hammers ; in 
this way the coal consumption of the hammers has 
been reduced to one-third the former amount. 
The smithy fires are arranged in two long rows 
along the one wall of the boiler - fitting house, 
which is of unusually large dimensions. Riveting 
is done by hand, but there are also pneumatic 
and electrical tools from Fielding and Platt, of 
Gloucester. The plates are never punched ; the 
holes are all drilled. and finished true from inside, 
after the seams have been fitted above one another. 
The ordinary drilling machines swing in brackets 
on the walls and pillars, and are separately 
driven by electric motors of the Officine Savig- 
liano. The Tosi multitubular boilers consist of 
a front and back header, joined by straight 
inclined tubes. The caps are simply ground in 
without any packing, and are held by a bolt; 
superheaters and locomotive boilers are also 
The internal furnace boilers are all built 
with corrugated flues, which, as mentioned already, 
are obtained from Germany in lengths of 5 metres. 
Coal and iron are given out in the smithy depart- 
ments against payment, an arrangement which suits 
both the proprietors and employés. 

The dade pattern shops are in a separate 
building. There, again, we find American and 
modern wood-working machinery, but no provision 
for withdrawing the sawdust. Underneath this 
shop are 26 vaults for storing the patterns ; they 
open into a common passage, but are separated by 
fireproof walls. The power - house occupies a 
fairly central position. It contains a 500 horse- 
power horizontal Tosi engine, driving a Schuckert 
dynamo for current of 125 volts. The oil pump 
keeps the oil for all the valves in continuous cir- 
culation ; the lubricating jets pass through short 
lengths of glass tubes. 

Among noteworthy installations made by the firm 
we may mention :—Genoa, 9000 horse-power ; Rue 
Milan, 4000; Milan-Varese Railway, 5400; Naples, 
5600 and 5850 horse-power ; Buenos Ayres, 7000 
and 3600; San Jago, Chili, 5000; Baku, on the 
Caspian Sea, 5550; Kiew, 4000; Cairo, 1600; 
Alexandria, 2000; Kaiserswerth, Bavaria, 2700; 
Melbourne, 400, &c. 

The firm provides cottages for the men and fore- 
men, co-operative stores, and sick and accident 
funds ; they established seven years ago a remark- 
able school, about which we must say a few words. 
The school is a spacious two-storey house, standing 
in its own grounds, with playground and open-air 
gymnasium. The object of the school is to train 
the boys—-not the girls—of the members of the 
staff and employés, so as to fit them for employ- 
ment in the works. Mr. Tosi’s own son was a pupil 
at the school, which is under Government control. 
Boys join when seven years of age and stay until 
their fifteenth year. In accordance with the 
special objects of the school, the instruction is 
essentially of a practical technical nature; but a 

eneral education is given, and geography, history, 

iology, &c., are not neglected; there is no 
religious instruction. French and German are 
taught, and the teaching is partly given in these 
languages. On the day on which we saw the 
school, for instance, the algebra lesson was written 
out in German and the geometry task in French. 
The teachers are, as a i members of the staff. 
On the ground floor, the boys first enter the tidying- 
up room, where they brush their shoes and wash 
their hands ; each boy has his own pair of brushes. 
There are no school fees. Boys, having passed 
through the school, start in the works as appren- 
tices, with pocket-money. The parents must regret 
that their girls do not enjoy similar facilities ; the 
firm does not employ female labour at all, how- 
ever, not even as typists. 


Tue RuspserR Works or Messrs. PIrELLI AND 
Co., Mian. 

The firm of Messrs. Pirelli and Co. was established 
in 1872 for the manufacture of rubber, gutta-percha 
and asbestos goods, cables, and covered wires. In 
1883 the firm was converted into a company, which 
has developed into a general manufactory of every- 


be | thing connected with the rubber industry, including 


ebonite articles, tyres for cycles and motor cars, 
waterproof garments, packings, and laggings for 
machinery, chemical medical appliances, and toys. 





Submarine cable making was taken up in 1886, 
when England enjoyed a monopoly in this field. 
Branch cable works were erected at Spezia, on the 
coast ; these works cover an area of 8000 square 
metres (2 acres), and are provided with 50 horse- 
power. The cable steamer, Citta di Milano, built 
in England, was acquired by the firm under a 
special agreement with the Italian Government, 
by virtue of which the ship was afterwards 
taken over by the Italian Navy. The first cable 
laid by this ~ the Massua-Assab-Perim line, 
was mostly of English make, as it had to be 
completed within two months. But the cables 
connecting the Italian islands and ports with one 
another, and with the mainland, which gave 
the impetus to the acquisition of the Citta di 
Milano, were made in Milan and Spezia. Orders 
executed for the Spanish Government, cables laid 
between the Balearic Isles and Spain, and between 
Spain and Morocco, led to the opening, in 
1902, of a manufacturing branch under the same 
firm at Villanueva y Gélbri, 25 miles from Barce- 
lona; these works cover 3 acres, one-third of the 
area being under roof, and provided with 300 
horse-power in steam, distributed by triphase cur- 
rents ; these works employ 200 men. The firm 
has laid and made for the Italian Government 
1190 kilometres of cables, in addition to 617 kilo- 
metres in the Red Sea—together 1807 kilometres— 
and 727 kilometres for the Spanish Government, 
making a total of 2534 kilometres (1575 miles) of 
submarine cables. As a rule, the copper conduc- 
tors are first covered with rubber or gutta-percha, 
and over this insulation is placed paper impregnated 
in vacuum with an insulating compound. At the 
Paris Exhibition the firm had a triple cable for 
triphase currents of 25,000 volts, which was used 
during the whole time of the Exhibition. It con- 
sisted of three strands of 19 copper wires, in- 
sulated by two layers of rubber, each 5.5 milli- 
metres in thickness, and by a layer of compound ; 
and, over the lead sheath and armour, by several 
layers of tarred jute. At Paris it stood tests of 
more than 40,000 volts. Damaged during re- 
moval, it was repaired in Milan, and finally 
broke down during Professor Zunini’s tests at 
the Technical Institute of Milan under 64,000 
volts, having for hours borne a pressure of over 
50,000 volts. 

A very large party, including many ladies, visited 
the Milan works, and were conducted by members of 
the firm, and by Mr. Invernizi and other members 
of the staff; the chief electrician, Mr. Jona, was 
absent in South America. The works occupy a huge 
rectangle, covering an area of 10 acres of three- 
storey buildings, sheds, and open courts, in which 
a staff of 200 members and 2700 men are employed. 
The works are situated near the Central Railway 
Station, but have no connection with the railway or 
canals. More than half of the area is under roof; 
the buildings are all in stone and iron, with stone 
stairways. Much of the machinery is of English 
make. A press which covers ten wires simulta- 
neously with gutta-percha comes from Mangin, in 
Argenteuil. The five lead presses are from the 
Krupp-Gruson works at Buckau, Magdeburg. The 
lead fumes are not drawn off, but in the new vul- 
canising departments very efficient provision has 
been made to remove obnoxious vapours. In 
the appliances for cold vulcanising with the aid 
of sulphur-chloride and carbon-bisulphide, proper 
protection against the vapours appears still to be 
a very difficult matter. The pipe-vulcanising 
benches have a length of 20 metres. 

The works do not draw their own copper wire, 
but start with washing the crude rubber and 
gutta-percha, partly obtained from their own 
estates, and carry out all the processes. In 
the rubber-tyre branch Messrs. Pirelli have worked 
out several specialities of their own. The fabric 
consists of two layers of cloth, made up of silk 
and cotton; the rubber sheet is first applied 
to a special cloth, which is then smeared with 
rubber solution and pressed on the fabric, being 
rubbed down with steel rollers, all cylindrical in 
shape. This work is mostly done by women; 
female labour is largely employed, especially in 
the toy departments, of course ; and also in the © 
braiding shops. Various styles of heavy tyres for 
auto-cars were shown to the visitors. Rubber 
tubing for chemists and rubber threads also form 
specialities. The rubber for the latter is frozen, 
after having been kneaded and mixed, with the aid 
of refrigerating machines supplying cold brine and 
ice. The hard cylindrical lumps are then cut by long 
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reciprocating knives, a continuous sheet down to 
0.1 millimetre in thickness being shaved off ; the 
sheets are afterwards rolled up to spiral cylinders, 
which are cut into rings of short lengths on a lathe 
with the help of a steel knife. Playing balls are 
built up of sectors of soft rubber ; a little lump 
of ammonia carbonate is placed into the very irre- 
gular hollow, and the ball is inflated and vulcanised 
within globular iron moulds which are dipped into 
molten sulphur ; the fused sulphur serves only as 
a constant temperature bath. 

The cable-testing department comprises two large 
and well-equipped rooms ; the experimental trans- 
former can yield currents of 180,000 volts maxi- 
mum, and 150,000-volt sparks were passed for the 
edification of the visitors. 

The power employed in the works is electric, and 
is derived from the 3600-volt mains of the Porta 
Volta station ; a 250 horse-power Tosi engine has 
been installed as a reserve. The transformer, which 
reduces the pressure to 160 volts triphase, belongs 
to the Societa Edison. At the latter pressure 
the current is distributed over the works by 
rubber insulated armoured cables, supported on 
the walls by iron brackets. The 400 electric motors 
at present installed have an aggregate rated output 
of 1350 horse-power ; the demand does not exceed 
500 kilowatts during day time and 300 kilowatts 
during night time. The motors are from dif- 
ferent manufacturers; the larger sizes run with 
starting resistances—a condition insisted upon by 
the Edison Company ; motors of less than 4 horse- 
power have short-circuited rotors. The motors are 
completely encased or, at any rate, well guarded. 
The lamps are joined to the sane network of 160- 
volt triphase circuits; there are 87 arc lamps of 
from 10 to 14 amperes, and 3300 incandescence 
lamps of 12 candle-power for currents of 160 volts. 

The thirteen boilers, together of a total heating 
surface of 932 square metres, which are to be found 
in various parts of the works, supply the vul- 
canising apparatus, spreaders, &c., with steam. 
The water mains are fed from a well, 100 ft. in 
depth, 32 in. in diameter, from which two electric- 
ally-driven pumps can draw 100 cubic metres 
(22,000 gallons) of water per hour. The normal 
pressure in the mains is 2.5 kilogrammes (36 lb.), 
and the two 12 horse-power electric motors which 
operate the pumps are automatically thrown in and 
out of action. Twenty hydrants are connected with 
the water mains. The works have their own fire 
brigade of thirty picked men, some of whom keep 
watch during the night. The men are proud of 
having rendered valuable help to the municipal fire 
brigade on many occasions. 

As regards social features, we have first to 
mention the compulsory contributions of the firm 
towards the insurance fund against accidents. 
There is a subsidy fund for assisting employée in 
case of illness; the amount and duration of the 
support depends upon the time the workman has 
been with the firm; half the wages have some- 
times been paid for a full year. An infirmary 
is connected with the works, and loans are 
granted to deserving workmen. At the com- 
pany’s care and expense, the workmen are further 
made members of the National Benevolent Fund 
for the old and disabled. The firm also bears 
a large portion of the expenses of a public infant 
school, where the children of the employés are 
cared for during working hours—10 or 11 hours 
—and where they get a midday and afternoon 
meal. Boys and girls attending the parish elemen- 
tary schools are also looked after in special rooms 
after school hours ; this institution is known as the 
‘‘School and Family.” Employés can acquire shares 
of 10 francs in the co-operative supply association 
of the establishment. 


THe Frua anp Banri Corton MILts. 


The cotton mills of Frua and Banfi are at Leg- 
nano. These works are a good example of the rapid 
progress due to the introduction of electrical 
power in this part of the country. The mills were 
formerly driven by a powerful steam engine, with 
a large flywheel carrying thirty cotton ropes. To- 
day the engine-room is silent. Electric power has 
been installed, led from Vizzola by high-tension 
wires,.and transformed from 10,000 to 500 volts 
in the transformer house attached to the mills. 
There are six three-phase transformers by Messrs. 
Brown and Boveri, all of them oil-cooled ; the oil 
itself being cooled in turn by water flowing through 
a coil of copper pipes situated in the upper part of 
the oil chamber. The current is taken from the 





low-tension side of the switchboard to the induc- 
tion motor, one 600 or 500. horse-power motor, as 
the case may be, being coupled to the main shaft on 
each floor. These motors, and nearly all the elec- 
trical appliances, instruments, &c., were made by 
Messrs. Brown and Boveri, of Baden. 

The mills themselves are an exceedingly fine 
building, and contain machinery of a modern 
pattern, all of English manufacture. The spinning 
frames were made by Messrs. Howard and Bullough, 
of Accrington ; altogether there are 60,000 spindles 
in operation. 

(To be continued.) 








GRINDING MACHINES AND 
PROCESSES —No. XX.* 


By JosrrH Horner. 


In the study of the cylindrical grinders we 
meet with conditions and designs which are highly 
differentiated from those given in the examples 
that have hitherto been selected. There is 
no work so precise as that which is done on 
the circular grinders, and performed, too, under 
conditions which are in themselves unfavour- 
able to results. We know how difficult it is 
to turn long slender lathe: work by the aid 
of steadies. It is vastly more difficult to 
grind such pieces within the limits of accuracy 





machine is still open to improvement in this 
respect, and a more massive construction must be 
adopted if it is to take its full share of the work 
for which it should be capable. And yet, however 
rigidly a machine may be designed, the rise in 
temperature of the work,’ due to grinding, seems to 
set a limit to anything like slogging, in_ slender 
pieces at all events. 

After the selection of a suitable wheel for a given 
class of work, the prevention of a rise in temperature 
ranks of chief importance. The two conditions are 
correlated within certain limits. The effect of this 
rise is immediately apparent in slender pieces of 
work. Long before any such alterations can be 
sensible to the touch, the work would become bent 
and distorted. A very slight amount of distortion, 
that would be of no consequence in the product of 
any other machine tool, becomes apparent in the 
grinder by the mere presence or absence of sparks, 
which will indicate differences so small as the one- 
hundredth part of a thousandth of an inch—an 
amount too slight to be capable of detection by the 
gauges or micrometers ordinarily used in the work- 
shops. This explains the reason for the. errors of 
elliptical grinding which are caused by the instant 
rise of temperature at one particular location due to 
the neglect to use water in sufficient quantity, or to 
the employment of a wheel too hard, or one which 
is run at too high a speed, or has become glazed. 
When a wheel running thus under such unsuitable 
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which are demanded in the latter class of work. 
There are several causes for this, comprising the 
high speeds necessary for grinding, which are pro- 
ductive of vibration, the rise of temperature, which 
is most difficult to keep down, the fact that traverse 
must take place of the wheel or of the work 
relatively to each other, the presence of flying 
dust, the wear and tear of machines, and the 
wear of wheels. These things place the cylindrical 
grinder on a different footing from all other ma- 
chine tools. 

Vibration is a great deterrent to truth of results, 
When revolutions run into three or four thousand 
a minute, the prevention of vibration is obviously 
a task of some difficulty. We know how this evil 
lessened considerably the utilities of many other 
machines besides grinders until the bold step was 
taken of massing metal in framings and spindles, 
and disposing of it in a more common-sense fashion 
than was formerly done. The average grinding 





* The dates at which the previous articles appeared are 
as follow, No. I. to No. XII. being in our last volume :— 
No. I., July 4; No. II., July 25; No. III.; August 8 ; 
No. IV., August 22; No. V., September 5; No. VI., Sept- 
ember 19; No. VII., October 10; No. VIII., October 24 ; 
No. IX., November 7; No. X., November 21; No. XI., 
December 12 ; No. XII., December 26, 1902 ; No, XIII., 
January 16; No. XIV., January 30; No. XV., 
February 20; No. XVI., March6; No. XVII., March 20; 
No. XVIII., April 3; and No. XIX., April 17, 1903. 
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conditions is producing friction sufficient in amount 
to cause a rise in temperature, only that portion of 
the work which is in contact with the wheel for 
the time being is subjected to the increased tempe- 
rature, with consequent very local expansion. Then 
the bar elongates there and becomes for the instant 
convex on that particular side, and so bends to- 
wards the wheel, a condition which is wrongly 
termed the drawing in of the wheel. 

The effect of such bending, due to elongation on 
the side that is being ground at one particular 
instant, is that the wheel takes a deeper cut there 
than elsewhere, and so develops still more heat. 
This does not become dissipated before the next 
revolution, and the temperature therefore rises still 
higher. This goes on cumulatively until the bar 
becomes elliptical in section, and the wheel will 
then cut on the opposite side to or nearly opposite 
to the first-named. The remedy is obvious, The 
temperature must not be permitted to rise at all. 
And when work begins to run out of truth, the 
remedy is to ascertain the causes that produce heat- 
ing. A more abundant supply of water may pre- 
vent it, or a reduction in the depth of cut, or re- 
ducing the rate of revolution, or employing a wheel 
of a different grade, or of narrower face. When 
the bar runs truly again, the speed. may often be 
increased. 

A roughly-turned bar does not draw in until the 
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ridges left by the turning tool are ground out. 
Bearing on this, some experiments made on grooved 
or collared bars throw light upon the foregoing 
facts. A bar was turned with narrow collars over 
one-half its length and left plain along the other 
half. When grinding the collars no bending 
occurred, although the work was done dry; and 





Fig, 297... 
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the spaces between the collars. When continuous | and a liberal use of water, especially in the case of 

grinding was done on the same piece with a plentiful the fibrous metals. 

supply of water, no change in axis occurred. | The fact that traverse of the wheel or of the work 
hese experiments bear out and explain the | must take place relatively to each other without 

common experience that too hard grinding with | any divergence whatever from parallelism, renders 

insufficient lubricant produces an elliptical section. | the construction of the circular grinding machine 

But a similar kind of thing happens in the sur-| one of considerable practical difficulty. It means 

















—<-----------—4 


= =JE- 








eS Ste 
—— 
Za 




















O 


(7792.) 





o Fig.301 









Y 



















Utitthin 


aoe ii 4 


VA 
ene 























uu A” 
ij) 


Ye 
Ui 


Y 











Yo 








YY 





ZZ, 





AS 




























Zc ais > 





















VA 























N 


Yl 





YY 

















Wea 


Y 


Uy 








———| 
——— 


<= 
= 
een 





YZ 
V. 




















VY) 














92.0. 





SS 


CyuinpricaL Grinpinc Macurne; Constructep py Messrs. G. Brrcw anp Co., ENGINEERS, MANCHESTER. 


not until the rings were reduced to less than one- | facing of any material. Rise in temperature occurs | the fitting of perfect slides, and also in most ma- 


hundredth of an inch in height did curving begin, 
and then, as these were obliterated, the car dig immediate contact with the wheel draws up, and 


alternate sides became so great that the machine 
to be stopped 


ing the portion left plain. The explanation is that | changes. 


Similar results occurred in grind- | 


chines a perfect means of resetting from a tapered 
to a parallel position of the table, or the wheel- 
that face becomes convex during grinding, with head, or both. A moving wheel-head with its 
subsequent alteration in form as the temperature wheel running at a po speed, or a table moving 

These results prevent the attainment of | past a fixed wheel, offers a practical problem, the 


on the side which is being ground. The area in 





in grinding the high collars expansion took place into | perfectly plane surfaces apart from very light cuts’ solution of which speaks volumes for the high 
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degree of precision now attained in this class of | 


machine-tool building. 

Further, this degree of truth has to be main- 
tained against wear and tear of the slides and 
other portions, in a machine, too, which is en- 
veloped in an emery-laden atmosphere, and which, 
if permitted access to the slides and bearings, would 
ruin them immediately. The solution of -these 
difficulties opens up an interesting study in detail 
of the circular grinders, in addition to the nature 
of the work done by these machines. 

We commence the study of what may be termed 
standard types of circular grinders with a fine 
example of a plain machine built by Messrs. G. 
Birch and Co., of Islington Tool Works, Manchester. 
This is a machine of medium dimensions, having a 


capacity of 14 in. in diameter by 40 in. long. The | 


Fvq.304. 





ways, and are carried in bearing yokes, which are 
pressed os by two coiled springs, so gently 
keeping the rollers in contact with the table-ways 
and distributing the oil, which is constantly picked 
up from the pocket into which the roller dips. 
Access of dust to the ends of the ways is prevented 
by the overhang of the table there, and the hinder 
side is also protected by an extension of the table, 
while at the front a strip a, Fig. 300, screwed 
along the edge, serves the same purpose. The 
headstocks D and E and thesteadies GG are fitted 
by tongues to a groove in the bed in the manner 
common to these classes of grinders. The head- 
stock D swivels on its base for taper grinding. 
The table is rack driven, the driving and reversals 
are selfsaéting, the mechanism for which we will 
now consider, 
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ment takes place through these wheels, since the 
driving belt always runs in one direction on the 
pulley H. Reversal is effected by a rod T (Figs. 
304 and 305) sliding in the sleeve R, by means of 
which the pin d ‘is beng into engagement with 
either one or other of the pins ee fastened 
into the bevel wheels QQ (igs. 304 and 305). The 
method of operation of the rod T will be noted 
immediately. 

The worm §S on the sleeve R drives the worm- 
wheel U (Fig. 300), which runs loosely on its 
spindle f. A cone clutch is keyed on f, and through 
it the motion of the wheel is communicated to f, 
and thus it drives the wheel V, which in turn 
drives the larger wheel W that engages with the 
rack X bolted’ in a groove underneath the~ table 
(Figs. 300, 304, and 305). The cone is prolonged 






































ASS 7, 
. 0 


B/ “ LZ» VOW SUMMA EEE 1 14» 
; ie 
yy Wyyeac  K4é#Q@t&#X£”!”!”!’<ezcecddadevttf 
“ Rites 
aZ 


RL.VWRRR.RLWVWWJVG 
P| - on Uf 


USNS 
“\ 


J 


P— NS 




















































































(7788.) 





CytinpricaL GrinpiInc Macuixt; Constructep By Messrs. G. BircH AND Co., ENGinzERs, MANCHESTER. 


photographic view, Fig. 296, page 576, illustrates | 
the appearance of the machine, while its details can | 


be studied in the detail views on the present and 
opposite pages. 

Figs. 297 and 298 are front and end views of 
the machine. Its base A is formed as a cupboard. 
On it the bed B is bolted, and the table C slides 
directly on this. The plan of the bed-slides is 
shown in Fig. 299, and an enlarged section through 
the bed and table in Fig. 300. “The two are fitted 
by a flat and a vee, which not only renders the first 
fitting easier, but also provides for the possibility 
of alterations due to temperature or to wear. The 
flat face allows the table to accommodate itself 
sideways, while if two vees were fitted this would 
not be the case. The table-ways are lubricated 
constantly while in motion by means of rollers in 
recesses or pockets in the , seen in plan in 
Fig. 299, and in enlarged section in Figs. 301 and 
302. The rollers are shaped to match the sliding 


! 





The driving is effected from the belt pulley H, 
seen in the plan view, Fig. 299, and enlarged in 
Fig. 303. drives the friction disc wheel J, 
having its face covered with leather. J drives K, 
both being enclosed ina box. The rate of K is ren- 
dered variable by drawing it along over the face of J, 
through the medium of the hand-wheel L, Figs. 
298 and 300, seen also in the photograph. L turns 
the spindle b, at the further end of which is a screw 
moving the arm M, in one with the sleeve N, to which 
K is connected. The sleeve N with the friction 
roller K slides on a shaft O which is splined through 
a portion of its length to revolve with K, seen best 
in Fig. 303, and thus transmits its variable rates of 
revolution to a bevel wheel P at its farther end 
(see Figs. 300 and 305). Two bevels Q Q, Figs. 304 
and 305, are in constant engagement with this, both 
running loosely on a sleeve R, which carries a 
worm § (Figs. 300, 304, and 305), through -which 
the table is driven. Reversal of the table move- 





into a sleeve, and the turning of the circular nut Y 
thrusts it into engagement with the worm-wheel or 
releases it therefrom. The hand-wheel Z—the one’ 
at the top right hand of the photograph—is used 
for effecting rapid adjustment of the table by’ 
hand, being keyed on the shaft f, on which the 
wheel V is also keyed. 

e automatic reversal of the table is effected 
by dogs, one of which is shown at g (Fig. 304), 
these being capable of fine adjustments by means 
of the screw turned by the milled head. These 
strike the lever h (Figs. 304 and 306—compare 
with the photogragh). Its spindle through 
a bossed bearing inserted in the and actuates 
another lever j within the bed, which operates 
the reversing rod T (Figs. 304 and 305). The 
lever j is held over in either direction by the trip- 
lever k (Fig.-305), held up by the spring 1, a de- 
vice similar in principle to others previously 
shown, but fitted with a leaf spring instead of a 
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coiled one. The lever h is furnished with a knob, 
so that reversal can be effected by hand when 
making adjustments. 

In this machine the wheel head is a fixture, 
the table sliding lengthwise... The spindle there- 
fore by which the cross-traverse is operated has 
fixed bearings in the bed, the centre boss which 
carries the lever h for reversal being utilised. 
This centre is situated at | (Fig. 297), and the en- 
larged section of this portion is seen in Fig. 307, 
with which Fig. 306 may be compared. The lever 
h in this figure is made solid with a sleeve, to which 
the lever j is secured with a grub screw. Through 
the sleeve the shaft 1 passes, controlling the cross 
traverse movements of the wheel-head slide by 
means of the hand-wheel AA. BB isthe boss for 
micrometer measurement, shown separately in 
Fig. 308, divided round into 250 parts, and figured 
every ten parts. At the opposite end of / there is 
a right-hand screw thread with eight threads per 
inch, working in a lug coming down from the slide 
(Fig. 309). A movement of the hand-wheel, there- 
fore, through the space of one division moves the 
wheel-slide through s¢5 9th part of an inch, and as 
half divisions can easily be sighted, grinding can 
be done with precision to zg/ygth of an inch. The 
pointer by which readings are taken is seen at o. 

A neat provision for setting the micrometer disc 
to zero in any position is shown in the drawing 
(Fig. 307). A screw n, with a hooked end fitting 
in a circular slot or groove in the boss of B B, per- 
mits of clamping of the hand-wheel A A to the 
boss BB after the latter has been set to zero 
against the pointer. There is then no risk of 
making miscalculations. 

Before leaving this machine, note should be 
made of the method of lubricating the worm 8. It 
runs over an oil box, and the oil is constantly 
carried up to the worm by a narrow worm-wheel 
m below, seen in Figs. 300 and 304. There are 
numerous other little details about the fitting of 
the machine which are worth studying in the sec- 
tional drawings. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Friday last, April 24, an ordinary general 
meeting of the Institution of Mechanical Engineers 
was held at the Institute House, Storey’s-gate, 
St. James’s Park, the President, Mr. J. Hartley 
Wicksteed, in the chair. The first business, after 
the usual preliminary proceedings, was the reading 
of the President’s address. 


PRESIDENT’S ADDRESS. 

This was of a somewhat briefer nature than usual, 
Mr. Wicksteed having purposely curtailed his re- 
marks in order to allow time for the reading and 
discussion of Professor Dalby’s paper. We print 
this very interesting address in full on another 

ge of our present issue. On the conclusion 
of the reading, a vote of thanks was proposed 
by Sir Edward Carbutt, who said that one of the 
ae of becoming old was to see those one had 

nown in one’s youth grown up and filling impor- 
tant positions. He had known the President he 
would not like to say how long, and had seen the 
good work he had done in the way of advancing 
engineering. His chief labours had been devoted 
to the perfecting of the material-testing machine, to 
which he had given mere attention than anyone 
living. He was surprised to learn by the address 
that the testing machine was invented and used so 
long ago. He remembered that when he was at 
Messrs. Palmer’s, of Jarrow, forty years or more 
ago, it was found necessary to test some puddled 
steel plates. No machine was available, and the 
only way he could devise for carrying out the 
operation was by hanging on dead weights. 

Professor Kennedy second:d ‘the motion and re- 
ferred to the ingenious manner in which the address 
had worked its way from the metal to the “han. 
The President had suggested that the technical 
colleges should act as testing machines, so as to 
sort out those who were fit from the unfit ; not, 
however, he hoped, by subjecting them to strains 
beyond the limits of elasticity. 


Epvucation OF ENGINEERS. 

Professor Dalby then proceeded to read his paper 
on ‘* The Education of Engineers in America, Ger- 
many, and Switzerland.” This we also print in 
full in our present issue, and may therefore at 
once proceed to the discussion. 


Mr. A. F. Yarrow was the first speaker in the 
discussion. He had hung on the wall tables 
showing the allocation of the work in his proposed 
scheme. Mr. Yarrow said that Professor Dalby 
had placed before the meeting, in a very complete 
form, the system of training engineers adopted in 
the chief industrial centres of the world, and 
therefore it was, he considered, a very fitting time to 
reflect whether what was being done in this country 
might not be improved, and whether it might be 
based upon what was being done elsewhere. Without 
doubt manufacturers in this country did not attach 
as much importance to scientific training as in the 
United States, Germany, or Switzerland, and it 
would be well for Englishmen to consider whether 
such training might not with advantage be intro- 
duced here to a greater extent. Students taking the 
usual college course of three years did not practic- 
ally, owing to the long holidays between the terms, 
work for more than about two years. Nearly 
one year, so far as their scientific studies were 
concerned, was lost. This loss might be avoided 
to a great extent by what was termed the 
‘*sandwich” system, to which Professor Dalby, 
in his paper, had referred as adopted to some 
extent in Glasgow. Mr. Yarrow had drawn up, 
in consultation with both professors and employers, 
the scheme set forth on the wall, and those who 
were not familiar with the sandwich system might 
see how it could be practically carried out. This 
scheme represented what was possible for a lad 
studying marine engineering. It consisted of a 
six years’ course, combining both practical and 
scientific training, and was divided up as follows :— 


Months. 
Shop practice ... “te <e ct Brees. 
College course ... ee Rab a0 2% 24 
Holidays... zs ks ss x 6 
Drawing-office ... sb = oa 15 


The proposal might be of use in promoting dis- 
cussion, and would help in the consideration of the 
tee at practically placed before the meeting by 

rofessor Dalby, who sought to ascertain what 
was the best system to adopt for the training of 
the rising generation of engineers. Of course, the 
speaker said, every branch of engineering would re- 
quire a scheme adapted to its special class of work. 
Every firm adopting the ‘‘sandwich” system would 
have to do what was deemed best as regards pre- 
mium (if any) or wages paid, considerations which 
had nothing to do with the system. The education 
of young engineers who proposed to be leaders was 
mainly a matter of interest to employers ; and, in 
coming in contact with many professors of engi- 
neering, Mr. Yarrow had found the general feeling 
was that there should be some expression of opinion 
on the part of manufacturers regarding the kind of 
scientifi | education which they considered would be 
of value to students. There could be no doubt that 
the persons who would be most benefited by such 
enlightened co-operation would be the manufac- 
turers themselves ; but it was necessary they should 
show some interest in the rising generation. It 
had to be admitted that the education of young 
engineers in this country was sadly inefficient, and 
if the present movement resulted in the subject 
being carefully considered, and the best system 
that could be devised were adopted, it would, 
in the future, be of undoubted advantage to the 
manufacturing industry of this country. It was, 
moreover, desirable, supposing some change were 
to be effected, that it should not be delayed, 
so that a commencement could be made after 
the midsummer vacation of this year. So far 
as the speaker had been able to obtain the opinion 
of authorities on educational matters, there appeared 
to be a very great majority in favour of this ‘‘sand- 
wich” system. It certainly seemed to have several 
advantages. Among others, it prevented a young 
man who had gone through a technical course at a 
college forming too exalted an opinion of himself 
when he entered the shops; because he would 
realise in the early part of his engineering career 
that. there were many other qualities necessary to 
make a successful man besides those which would 
be secured simply by having been a student. It 
was necessary to blend a high form of scientific 
education with the all-important accomplishments 
of practical knowledge and the power to lead men. 
The two latter qualifications were only to be ob- 
tained in the workshop. 

Mr. Yarrow next referred to Mr. Maw’s presi- 
dential address of two years ago. He said it was 
an exceedingly able address, and he thought that 
the portion relating to the education of engineers 





: 





had not received the attention that it deserved. 
It dealt largely with the education of engineers in 
technical colleges. Mr. Maw said :—‘‘It is no un- 
common thing for a young engineer, after he has 
been a few months in a workshop, to begin to 
realise how many opportunities he has wasted 
during his career at college. Knowledge which he 
had regarded as complete and definite he finds to 
be most incomplete and indefinite, and he is apt 
to be disheartened by feeling that his preliminary 
training has lacked that thoroughness which alone 
can secure success.” If, continued Mr. Yarrow, 
anyone had been at work in the shops for some 
time and had also spent some time in college, 
he would appreciate the importance of both experi- 
ences, the one being so dependent on the other. 
Mr. Maw had pointed out that the young engineer 
often felt himself in the undesirable position of 
having spent his time in ‘‘ acquiring knowledge of 
little immediate practical use to him, and that 
he had done this at the expense of not learning 
things which he badly wanted to know.” Mr. 
Yarrow thought that that was due to the want of 
practical knowledge, and the ability to select in 
his studies those things which he felt he most 
required. Anyone interested in educational matters 
would do well to read the address to which he had 
referred. It was a coincidence that two successive 
presidents of the institution should both refer to the 
educational problem ; that, he trusted, was a sign 
of the times. Some years ago his firm had taken 
into consideration the education of their pupils, 
and had thought of having a class of their own. 
It was ultimately decided, however, that it was im- 
possible with any works of moderate capacity to 
get the very best teachers. What was wanted was 
the highest class of professor ; a second-class man 
might do more harm than good. Beyond this, a 
good deal of costly apparatus was necessary. He 
thought it was impossible for any moderate-sized 
establishment to provide educational facilities for 
its own employés. In his firm they had about 1500 
men engaged. With very large works it might 
be possible to have a technical school suitable 
to the establishment, with proper teachers and 
apparatus ; but for any undertaking of moderate 
size it would be necessary that the employés 
should go to a university for their higher technical 
training. Whatever was to be done, how- 
ever, should be on sound business lines, and 
for the interests of all. Workshops should 
not be looked upon as educational establish- 
ments or philanthropic institutions ; but it would 
be apparent to all that the future prosperity of 
works was dependent, in a very large measure, 
upon the efficient training of those who would 
take the most active part in future management. 
A scheme such as was shown enabled the heads of 
firms to form a good idea, towards the close of the 
six years’ course, as to the comparative merits of 
young men, from whom they could select the best 
for the future leaders in their works. Mr. Maw 
had said in his address :— 

“‘Nothing is more disheartening to a student 
than to find at some stage in his career that he has 
been devoting time to learning things which are 
not only useless to him, but which it is really 
desirable that he should unlearn; while, on the 
other hand, he has failed to acquire knowledge of 
which he stands badly in need. Yet this is a far 
too frequent experience with boys entering technical 
colleges from our public schools. Matters are, I 
am glad to say, improving in this respect, and many 
of our large schools are conducted on less hard-and- 
fast lines than formerly, and are thus materially 
aiding the technical colleges in the early stages of 
their work. The changes, however, which have so 
far been made in this direction are of a very limited 
extent compared with those really required, and 
there is still left to be done at the technical college 
much educational work which ought to have been 
done at school, the result being a waste of valuable 
time. This matter is one which merits the most 
careful attention of all interested in technical 
education.” 

The speaker went on to say that, whatever 
scheme was adopted, the artisan’s son, when of 
exceptional ability, should have a chance ; this 
was secured to some extent by evening classes, 
scholarships, &c. At any rate, care should be 
taken that every facility to rise should be given 
to the best men, irrespective of social posi- 
tion. Such men would fe shelly found among 
those not endowed with wealth, who had in conse- 
quence inherited the instinct for work, and by 
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example and necessity would be more ready to go 
through the drudgery of learning their profession 
than those who were, as it was termed, ‘‘ socially 
above them.” The following are the tables which 
Mr. Yarrow had placed on the walls of the 
theatre :— 
‘* SANDWICH ” SysTEM. 
Suggested Six Years’ Course for Pupils in Marine 
Engine Work. 
(Probable age at starting, 17 to 18.) 
First Year. 
Six months college. 
One month holidays. 
Five months pattern-shop. 
Second Year. 
Six months college. 
One month holidays. 
Five months pattern-shop and foundry. 
Third Year. 
Six months college. 
One month holidays. 
Five months machine-shop. 
Fourth Year. 
Six months college. 
One month holidays. 
Five months erecting-shop. 
Fifth Year. 
Seven months erecting-shop and fitting machinery 
on ; 
One month holidays. 
Four months in drawing-office. 
Sixth Year. 
Eleven months in drawing-office. 
One month holidays. 





Shop practice 27 months. 
College course 24 * 
Holidays ... 6 = 
Drawing-office 15 i 
72 
CouLeGE CourRsE. WorksHorp PRACTICE. 
October 1. One week’s holiday. 
November. April 14. 
December. ay. 
One week’s holiday. June. 
January. July. 5 
February. Two weeks’ holiday. 
March. August. 
April 7. September 30. 


Six months’ study ; one Five months’ practice ; 
week’s holiday. three weeks’ holiday. 


Mr. Wicksteed said that particulars of another 
scheme had been placed on the walls of the theatre, 
and he would call on Mr. Drummond, its author, 
to continue the discussion. 

Mr. Dugald Drummond said that the country was 
greatly indebted to two Members of Council of the 
Institution for the attention which the subject of 
the education of engineers was now attracting. The 
first was the last President, Mr. Maw, whose 
address, delivered two years ago, was a great con- 
tribution to this subject. The second member was 
Mr. Yarrow, and no one had done more than he 
for the question, both in expenditure of time, 
labour, and money. A third member of the Insti- 
tution to whom he would make reference, and to 
whom the country also owed much, was Professor 
Dalby, whose report was a clear and distinct 
analysis, affording information required in deter- 
mining the system to be adopted. After reading 
Professor Dalby’s paper, however, he thought we, 
in this country, should not be wise in following the 
systems pursued in either America, Germany, or 
Switzerland. In his opinion, what was needed 
was to raise the majority of young men to a higher 
standard. In Germany and America they seemed 
to devote theiz energies to the minority. The 
young men were kept at college until they were 23 
or 24 years old, their time being entirely devoted 
to the acquirement of scientific knowledge. In 
his opinion, every lad who was to become an en- 
gineer should be grounded in the national schools 
of the country up to 16, and then the scien- 
tific training should go hand in hand with the 
practical work. After six months’ teaching he 
should be examined, and if he were able to pass the 
standard laid down, he should then go on to prac- 
tical work. Those who were able to continue through 
the second and third year should have everything 
done for them to bring them forward. It was not 
all who had the ability to pass to a higher standard 
of scientific knowledge, and it was a mistake to 
press those who were constitutionally unfit ; they 
should turn their energies to other fields, After 
three years it would be possible to judge what the 
future capacity of those who survived was likely to 


discussion. 


them to continue their education, no matter what 
the position of their parents might be. Mr. 
Drummond went on to say that he considered that 
after that evening the limits of discussion would 
have been reached. He would submit for the 
approval of the meeting that the President of the 
Institution should communicate with Sir William 
White, Mr. W. H. Maw, and Mr. A. F. Yarrow, 
and invite them to form a committee to discuss the 
matter in a broad and comprehensive spirit. He 
thought that talking or writing letters to news- 
apers would do no good beyond what had already 
een done. He considered that engineers should 
put their house in order; what was needed was 
that lads should be able to understand theoretically 
and practically the work they had to do. Atten- 
tion should not be confined to the shops, but the 
counting-houses should also be overhauled. The 
office was the proper place to check leaks, and the 
cost clerk and accountant should know their work 
thoroughly. The clerical and mechanical depart- 
ments should be considered together as a whole. 
We here reproduce the notice Mr: Drummond 
had placed upon the wall as stated. 


LONDON AND SouTH-WESTERN Ratnway. 
Locomotive Engineer’s Office, 
Nine Elms Works, 
London, 8.W., March, 1903. 
é Notice to Apprentices. 

I am anxious that the apprentices in the London and 
South-Western Railway Works at Nine Elms should have 
ill sagen os opportunity afforded them of having a 
scientific education, arranged to go hand in hand with 
their practical every-day work, and so enable them to pre- 
pare, at. the end of three years, to take up the higher 
scientific training to be obtained at the technical coll 
during the last two years of their apprenticeship. The 
course will commence in October and end in February. 

This has been arranged to enable you to have proper 
time for study in the evenings, and to compare the scien- 
tific teaching you receive at the classes with the practical 
work going on in the workshops, so as to cultivate the 
habit of thinking independently for yourselves. 

I have arranged for a competent teacher to give one 
hour, from 8 a.m, to 9 a.m., on three mornings of the week 
for juniors, and one hour on two mernings of the week for 
seniors, which will form part of the day’s work. 

You will be expected to pass a preliminary examination 
in proportion, fractions, cubic and square root and men- 
suration, before being allowed to join the classes. 

At the end of three months in each term an examina- 
tion will take place to enable me to ascertain what pro- 

has been made ; the final examination to take A we 
at the end of each term. 

Those who pass the final examination will enter the 
higher class for the second year, and so on to the third. 

hose who fail to pass the first examination, but re- 
ceive from their teacher a recommendation, will have the 
privilege of continuing in the same class another year to 
give them the opportunity of passing into the higher 
classes. 

Those who do not receive 4 certificate from the teacher, 
or who fail, at the second opportunity of passing, will 
have to retire from the classes. 

_I will arrange that those who fail shall not work over- 
time during the winter months, so as to enable them to 
attend evening classes if they so desire. 

The apprentices who pass all their examinations satis- 
factorily will be allowed to attend the Engineering Col- 
leges during the winter months, to secure a higher educa- 
tion, and the time so occupied will be counted as part of 
their apprenticeship ; and those who successfully pass the 
college examinations will have the — of entering 
the drawing-office or the chemical laboratory during the 
summer months. 

This privilege will continue for the last two years of 
their apeeersn 

Those whose conduct is satisfactory and who have shown 

ability both in the workshops and in technical work shall 
have the first call for promotion. I therefore hope that 
every apprentice will do his utmost to improve his know- 
ledge, and so become eligible for promotion. 
Any lad whose parents have not had the means to keep 
him sufficiently long at school to give him an education 
such as would qualify him to — the preliminary exami- 
nation will call upon me, and I shall endeavour to make 
such arrangements as will enable him’ to acquire the 
masonry knowledge to do so. 

The three subjects for the session will be Applied 
Mechanics, Heat, and Electricity. Only one subject will 
be dealt with until the class is ea. ad capable of 
understanding it before the next is entered upon. 

The directors have kindly agreed to pay the teacher’s 
fees for the first three years. 
D. Drummonp. 


Sir Arthur Riicker, Principal of the London 
University, who rose at the request of the Presi- 
dent, said that he was hardly prepared to speak, as 
he came rather as a listener than to take part in the 
He would add, however, how great a 
pleasure it was to him to meet the President—with 
whom he had worked many years ago, on technical 
work at Leeds—at the Institution. Whether the 
‘‘sandwich” system, to which reference had been so 


to say. He was not an engineer, and therefore was 
not able to speak authoritatively on the point. It 
seemed to him, however, to have very great advan- 
tages, and he thought much might be said in favour 
of an alternating system. He strongly supported 
much that had taken place in the discussion, and 
was of opinion that it would be extremely useful 
that a committee should be formed. For his own 
part he would say that he would be cordially willing 
to meet the engineers, and that the London Uni- 
versity would do its best to advance the interests 
of their education. He believed that a degree did 
not very great weight with employers, but, 
for all that, these distinctions should be brought 
within the grasp of all who would take part in the 
engineering of the country. The ‘‘ sandwich” 
system seemed to him to get over the two difficul- 
ties which Mr. Yarrow had put forward—namely, 
that of a student spending too much time in the 
college and losing deftness of hand and quick- 
ness in practical work on the one part, or, on 
the other hand, losing the habit of study if 
he went to the workshop first. He did not wish 
to make everything depend upon examinations, 
but the whole conduct of the student during 
the course should be taken into account ; what he 
had done in the workshop and the laboratory should 
be considered by the examiners. He would point 
out that the matriculation examination had been 
considerably modified, with a view to bringing it 
within reach of those who intended to follow prac- 
tical engineering. He would not go into details, 
but he might say that the scheme brought forward 
fitted in with Mr. Yarrow’s suggestion, and he 
thought it would be generally agreed that the uni- 
versity course should be taken first, the attention 
of the student being given to pure science—mathe- 
matics, physics, and chemistry ; practical subjects 
should come later on. He considered that the 
right age to matriculate would be about 16. The 
student should then take the first year at the uni- 
versity, which would bring him to the age of 17 or 
18, an age at which Mr. Yarrow would propose to 
begin the course. He would point out that the 
time Mr. Yarrow proposed to devote to the college 
course was more than was required bythe University ; 
it was, however, to be anticipated that some of the 
students would take more time than was actually 
demanded from them by the regulations. There 
was, therefore, no difficulty, so far as time was con- 
cerned, in fitting together Mr. Yarrow’s scheme and 
the University course. One difficulty which might 
arise would be that some students would go for a 
six months’ course in physics, whilst others would 
go for nine months, and he did not see how a 
scheme of lectures could be devised to meet both 
cases. That, however, was a matter which might 
be got over. He would, however, point out that 
capital was sunk in starting a college, and, accord- 
ing to the system proposed, the college would be 
idle for six months ; that would mean considerable 
loss. He was told that if the students came in 
shifts, alternating their practical and college work, 
the difficulty could be get over ; but he would ask 
what was to be done during that six months that 
no one was at work at the college? If there was 
any way of surmounting that difficulty, then, so far 
as the University was concerned, the matter could 
bearranged. The London University wanted, above 
all things, to be useful ; those controlling it wished to 
get into touch with practical men, and if the Insti- 
tution would take them into its confidence, that 
was what they wanted. If the leaders of the Insti- 
tution would come and talk over such points as he 
had mentioned, then he would say, without fear of 
contradiction, that the executive of the University 
would do their best to show themselves worthy of 
the trust placed in them. 

Professor Barr said that two of the previous 
speakers had taken the wind out of the sails of 
those following them in the discussion by suggest- 
ing that the discussion should be closed, but he 
would venture to say a few words on the subject. 

He would first answer Sir Arthur Riicker as to 

what should be done with the University labora- 

tories during the six months that pupils would not 

be there. or such periods most useful functions 

could be fulfilled. There would be an oppestentty 

for post-graduate work, and for original research 

on the part of the professors themselves. So 

far, he considered that the discussion on this 

subject had been left too much to the pro- 

fessors, and he would therefore give one or 

two remarks from certain Scottish engineers with 

whom he had been in communication. He might 








be, and the best should. have facilities extended to 
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THE NEW ARMOUR-PLATE MILL AT MESSRS. SCHNEIDER & CO.’"S CREUSOT WORKS. 
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say, however, first of all that his own firm were 
quite ready to adopt the six months’ system 
with apprentices. 
what Professor Kennedy had said, in seconding the 
vote of thanks to the President for his address, as 
to the colleges being testing machines for future 
engineers. He would like to see a student, who 
could do so, spend one or two years in the work- 


shop before coming to the university ; and when it | 


was considered that his object in life was to be an 


engineer and not a student, it would be felt that. 
the test should come from his practical work, and | 


not from his ability to study the theoretical parts 
of his subject. Professor Barr then proceeded to 
read the extracts from the various letters he had 
received. 


The first was from Mr. Hugh Reid, Chairman of | 


the North British Locomotive Company. He, and 
also his brother, had been through the university. 
His view was that the duration of the college 
course should be shortened, and that there should 
be twelve months’ complete course for students. 


He was of opinion that the whole of the tech- | 


nical training could be compressed within two 


years. Upon this the speaker commented that if | 


students worked as they did with him, it would be 


impossible to go through a twelve months’ session | 
Mr. John Inglis, LL.D., chief of | 


in six months. 
the well-known engineering and shipbuilding firm 


at Fointhouse, on the Clyde, said that he had taken | 
three sessions at the University, and served part of | 
his apprenticeship many years ago on the ‘‘sandwich” | 


system. He had sent two of his sons to Glasgow 
University, who had there graduated as B.Sc.’s. 


Many of the apprentices who had passed through | 


his works were educated on the ‘‘sandwich” system, 


He did not quite agree with | 


Fic. 6. Reneatinc FurNAces. 


'tions. Mr. Inglis therefore quite approved of the 
system. Mr. Kennedy, Jun., of Kilmarnock, who 
had gone through the University and obtained the 
degree of B.Sc., considered that the ‘‘ sandwich” 
system was the most reasonable. He had followed 
it, greatly to his advantage. He had found his 
short previous workshop training of the greatest 


|apprentices working on the system. 


| and several of them now occupied important posi-|thought that employers would do well to give 


His firm had several 
He would 
recommend a full year in the shops ; that would 


facilities for carrying it out. 


| give them a great. variety of experience which they 


use in enabling him to take full advantage of the’) 


college course ; it was his experience that those | 


who took the highest places in the engineering classes 
| had had some workshop training. Mr. Biggart, of 
the firm of Sir William Arrol and Co., said that he 
was strongly of opinion that the training of an engi- 
neer should be a combined one, with a proper blend 
|of both theoretical instruction and practical ex- 
perience ; that brought forward the best men. In 
his firm, however, owing to peculiar circumstances, 


| they could not always do as they would wish. They | 


were subject to strong influences in choosing their 
pupils ; sometimes they could not avoid taking a 
class of young men, and giving them a course of 
which they (the firm) did not approve. For this 
reason he could not hold out a prospect that his firm 
would take even a limited number of men on the 
| lines ‘proposed by Mr. Yarrow. Nevertheless, they 
would do all possible to insure the proper course 
of training for every man. His firm set their face 
steadily against the system of premium apprentices. 
Mr. James Hamilton, of the firm:of Messrs. Beard- 
moreandCo., was in favour of the ‘‘sandwich”’ system 
for a few young men of whom it might be held that 
they would benefit by a scientific training they 
|would not otherwise be. able to secure. Mr. 
James Howden said that the ‘‘sandwich” system 


| provided an admirable combination, 


‘ 


would not, perhaps, afterwards have an opportunity 
of acquiring. He had taken this course with two 
of his sons, and they had found the advantage of 
it ; they had taken well to the practical work, which 
had qualified them more fully for the university 
course. Mr. Archibald Denny had written saying 
that the ‘‘ sandwich ” system was the best. His own 
training had consisted of three years’ en? 
with evening, study. After that, he had gone to 
the Royal Naval College at Greenwich, and had 
subsequently passed to the Technical College at 
Liverpool, where he remained for six months. His 
younger brother had spent two years in the engi- 
neering shops, and had then attended the univer- 
sity for three years. He thought it would have 
been better had he remained for four years, with 
periods of six months in the yard. His firm had 
tried the system recommended, with the result that 
out of eight pupils who had taken advantage of it, 
one was rejected as not having made sufficient 
progress, one resigned to take up other work for 


| which they considered him better fitted, and a third 


had not completed his course. Of the other five, 
one had taken a B.Sc. degree in engineering ; 
another, the same degree in naval architecture ; 
and another, the same degree in electrical engineer- 
ing. The remaining two had gained diplomas as 
naval architects at the Naval College of Glasgow. 
All these had done well in the drawing-office. He 
considered that only the best men should have 


and he) these exceptional privileges, 
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Commenting on these communications, Professor 
Barr said that opinion in Glasgow might be regarded 
as in favour of some time being spent in the work- 
shop before going to the university. 

Mr. J. A. F. Aspinall said that Professor Dalby had 
indicated the weak point in the system of education 
of engineers as being want of co-ordination between 
the workshops and the colleges. Many employers, 
the Professor had said, ‘‘ looked askance at a college- 
bred youth, and there: was no doubt that many 


not only to consider apprentices or pupils, but 
attention. should be given to the rank and file, so 
| that those who had brains should have opportunities 
to rise to the top. Reference had been made in 
the paper to what had been done at Purdue Uni- 
versity, Cornell College, and the Massachusetts 
Institute of Technology.. About two years ago he 
had sent one of his assistants to Purdue to investi- 
gate the system there followed. He had also an 
assistant inquiring into the system at Cornell, and 








college youths quite deserved it.”. The speaker | 
considered there was a good deal of truth in this | inquiries. were being made at the Massachusetts 
remark. He had noticed often that young men | Institute of Technology. At the works at Horwich 
who had gone to college first, without having | they had, in connection with the shops, a mechanics’ 
had any workshop experience, had not done as | institute, where those engaged in the works could, on 
well as they should have done when they came | payment of a trifling sum, attend evening classes, in- 
to the works. They were apt to give offence | struction being given by men in actual practice, For 
to those with whom they were working by their instance, metallurgy was taught by the gentleman 
superior airs. He had always advocated that | who had charge of the steel-melting department ; the 
a young man should go into the shops first, | analytical chemist took the chemical work ; and prac- 
for one year, and then spend a year at col-| tical draughtsmen, engaged in the drawing-office, 
lege; after that they should go back to the| gave instruction in their branch. The result was 
shops. If then they elected to go on working in| that, although the young men were not in any way 
the shops, they were advised to complete their | obliged to attend, the class-rooms were crammed 
college course during the latter period of their time | from top to bottom during the whole of the winter 








at the works. As apprentices or pupils, it was|evenings. The company were going into electrical 
quite possible for them to attend the evening | matters, and, asa bee 2 ome of the classes he had 
classes, and so prepare themselves for another year | referred to, they were able to get a sufficient num- 
of college work. e had found that system worked | ber of young men to do all the electrical work re- | 
very well. In dealing with the question of the | quired; he would add that he had as much confidence | 


education of engineers, however, it was necessary |in them as if they came from Great George-street. 


Professor Dalby had given particulars as to the 
large number of students there were in foreign 
colleges, as compared with those of Great Britain: 
He had said that the students attending the United 
States inStitutions were all probably over 16, the 
total number being 13,465; the German students 
were 10,740, while the students in the universities 
and technical schools and colleges of Great Britain 
numbered 3370. Professor Dalby had added, how- 
ever, that there were probably not more than 500 
students over 17 years of age in the whole of this 
country who were taking the courses in the subjects 
named, and who could fairly be compared with the 
10,740 students in Germany and the 13,465 stu- 
dents in the United States. Mr. Aspinall was of 
opinion that in putting forward these figures the 
author of the paper had not included such estab- 
lishments as those at Horwich. Probably a large 
number of the foreign students were workmen as 
distinguished from pupils and gentlemen appren- 
tices. He thought that pupils at Swindon, Crewe, 
or Horwich might very properly be included as 
students. Inconclusion, he would say that the im- 
portance of young men becoming accustomed to 
those with whom they would have to work was a 
good reason why they should start in the workshop 
first. 

Mr. W. H. Allen said that much as he appre- 
ciated his friend, Mr. Yarrow, he could not 
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agree with the praise that had been given to 
the ‘‘sandwich” system. He preferred continuity 
of thought rather than a see-saw method and con- 
tinual change. He thought he could claim to 
be one of the first ordinary manufacturers in 
the United Kingdom to appreciate the pure 
college training. Some years ago a young man 
came to him from Trinity College, and asked to be 
admitted to his works. As he could not get rid of 
him, he gave him employment. He soon jumped 
over the heads of others who had been there 
longer, and got into a high position. Afterwards 
he went to Lord Armstrong’s works, where he did 
well. Since that time Mr. Allen had always wel- 
comed college men ; he had twenty-five of them at 
Bedford, and found he could not do without them. 
Mr. Yarrow had mentioned that at one time he had 
thought of starting a college in connection with his 
workshop. This, the speaker thought, was entirely 
wrong, and it would be as reasonable to start a 
workshop inside a college ; one should be devoted 
to principles, and the other to practice. A few 
years ago he went to Germany, and was brought 
face to face with the great advantage of college 
education as exhibited in that country. He then 
determined to help his pupils, and had built a 
lecture-room, so that they might be taught the 
principles of the work in which they were actually 
engaged. He had obtained the services of a demon- 
strator, who gave lectures, and helped the young men 
in the work they were doing. He would advocate 
as high a school training as could be obtained. 
If the pupil were anxious to continue as a student, 
let him go straight to college. If, on the other 
hand, he desired to take up practical work, then at 
the end of the course in the works he should have 
a college training. Professor Fleming had objected 
that students would lose what they had learned at 
school if they went direct to the works ; but with 
the system followed at Bedford they would not be 
under this disadvantage. He would like to ask the 
——s how they would keep up their practice in 
ecturing if a six months’ interval elapsed, as was 
proposed ; they would lose touch, and be out of the 
running in lecturing. The difficulty, he thought, 
in taking students into works for six months would 
be how to deal with them. The machines could 
not be kept idle for that period. It would, more- 
over, create considerable difficulty if a number of 
these young men came into the works with college 
thoughts in their heads, but no idea of what they 
would have to do. He therefore considered that the 
course es was not, from a practical point of 
view, at all the right one. He believed himself 
that the proper course was for the student to take 
three years in the works and three years at college. 

Mr. Wicksteed here said that there were several 
members yet desiring to speak ; he would instance 
Colonel Crompton, Dr. Garnett, Mr. Stromeyer, 
Mr. Mark Robinson, and Mr. Duckham ; and the 
question arose whether the meeting should be 
adjourned or whether the discussion should be 
closed. If it were carried further, the next meet- 
ing would have to be on May 6. He would put it 
to the meeting whether the subject should be 
brought forward again at a special meeting. If 
that course were found undesirable, those who had 
a to contribute might do so in another 
form. The President then put it to the meeting 
whether the discussion should be adjourned or 
brought to a close, and those in favour of the latter 
course were in the majority. 

In regard to the formation of a special committee 
to consider the subject, as proposed by Mr. Drum- 
mond, after some discussion, in which Professor 
Smith took part, the President did not put the 
motion forward, but said that he would deal with 
the matter in consultation with the Council. 

Professor Dalby said that as it was so late he 
would reply very briefly to the discussion, and 
would not take up all the points that had been 
raised. Mr. Aspinall had referred to the number 
of students respectively in th's country and abroad, 
as given in Table VIII. in the paper (see page 
602), and had asked whether they included the 
students of such mechanics’ institutes as existed 
at Horwich, Crewe, &c. In reply to that he would 
say that the 3370 for Great Britain were made 
up of students taking the day course at the tech- 
nical colleges of over twenty hours per week ; 


the 13,405 for the United States were returned | 


as those students receiving instruction from insti- 
tutions of higher education of university rank. The 
German technical high schools were of university 
rank. Evening students were not included in the 


returns for America or Germany. He was very 
pleased to hear from Mr. Allen that a Trinity man 
had given so much satisfaction, but he would point 
out that his continuity of thought--upon which so 
much stress had been laid—was interrupted by a 
vacation from the middle of May to the middle of 
October. So far as he could see, the ‘* sandwich ” 
system only slightly extended the vacation usual at 
Oxford and Cambridge. 
The meeting was then brought to a conclusion. 








THE WHITECHAPEL AND BOW 
RAILWAY. 

Tue Whitechapel and Bow Railway, which was 
opened in May last year, forms an important link 
between the Metropolitan District Railway at 
Whitechapel, and the London, Tilbury, and South- 
end Railway at Bow, enabling traffic to be run from 
the western suburbs of London and the complete 
system of the Metropolitan and Metropolitan Dis- 
trict Railways through to the many coast places 
served by the Southend Railway. Moreover, it 
will enable the Tilbury Company to relieve much 
of the occasional congestion at Fenchurch-street by 
running several of its trains through to western 
termini, especially during the holiday season. As 
shown on the map, page 581, the line is just over 
two miles long, and is constructed for practically its 
whole length under the Whitechapel and Mile End- 
roads ; the nature of the work involved, the exten- 
sive reconstruction of sewers necessary, as well as 
the tunnelling under the Regent’s Canal, resulted in 
the total cost reaching the large sum of 1,200,000/. 
Although none of the work undertaken can be de- 
scribed as novel, the operations are nevertheless 
of very considerable interest, representing as they 
do British modern practice in the construction of a 
first-class double main line in cut and cover and 
in tunnel, or a shallow-tunnel subway such as is 
contemplated by the London County Council. In- 
deed, it is subject of surprise that deputations 
from this Council should have been sent to American 
and to European towns to study such works, when 
so good an example could be seen within the Metro- 
polis. 

Before the work of constructing the railway 
could be proceeded with, nearly two miles of sewers 
had to be rebuilt, owing to the fact that they ran in 
characteristic confusion over and along the subsoil 
through which the railway was to be made. These 
included the London County Council low-level 
sewers, and the high-level drainage systems of the 
same authority and of the local vestries. The 
latter were mostly rebuilt in trenches, but in some 
cases short headings had to be driven, as it was 
necessary to keep the roadways and approaches to 
property open. The low-level sewers were almost 
entirely constructed in tunnel, from shafts sunk at 
intervals. In two instances it was necessary to 
carry high-level sewers over the railway, as illus- 
trated in Figs. 2 to 6, on page 584. As the invert 
of the sewer would have been below the level of 
the crown of the arch of the railway work, cast- 
iron pipes were substituted for the ordinary brick 
formation, and these were supported in a trough 
made of steel plates resting on the bottom flanges 
of steel girders, as illustrated in Fig. 4. An in- 
teresting piece of work was also involved in carry- 
ing the low-level sewer underneath the railway at 
one point. To minimise the extent to which the 
level of the sewer was lowered, it was decided to 
utilise two pipes of very flat section, the width 
being 7 ft. and the total height 3 ft. 6in. These 
were built up of cast-iron segments similar to those 
used extensively in ‘‘tube” railways. The walls of 
the railway tunnel were carried over the pipes on 
relieving arches of low radii, built of brick with con- 
crete abutments, so as to obviate the possibility of any 
weight coming directly upon the pipes. The brick 
sewers leading to these pipes at both sides of the 
railway were constructed with a bell mouth into 
which the two pipes debouched. A 36-in. gas 
main had also to be diverted for a mile and a half, 
and a 5-ft. storm-water relief main had to be con- 
structed for half-a-mile. 

Two types of covered way were adopted for the 
railway under the Whitechapel and Mile End-roads. 
In the one case the roof was of brick arching, 
while in the other, where there was very little 
head room, girders and jack-arching were sub- 
| stituted. But before describing the finished section, 
it will be interesting to review the process of con- 
struction, as illustrated in the engravings on pages 
, 584 and 585, Figs. 7 to 13. The first operation con- 
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sisted in the removal of the setts forming the road- 
way, and of the concrete beneath them. A trench 
was then excavated to a depth of about 7 ft. along- 
side the tramway, and headings were driven across 
the track, under the concrete supporting the tram- 
line, for the purpose of inserting 12-in. by 12-in. 
needles, at 4-ft. intervals. These were placed at 
such a level as to leave a space of 4 in. between 
the concrete and the top of the needles, in order 
to carry 3-in. planks. Two of these needles having 
been placed in this position and temporarily 
propped, the ground was excavated from the face 
for the length of 4 ft. between the needles, and far 
enough back for one plank to be placed under the 
concrete and then wedged up with small chogs. 
These planks were 4 ft. long, and thus had a 6-in. 
bearing on the needles at either end. This is 
shown under the tramway in the section, Fig. 10. 
After the first plank was placed in position, the 
ground was further excavated between the needles, 
and a second and third plank wedged up tight 
under the concrete. This process was repeated 
until the whole of the concrete under the tram- 
lines was supported by these planks and needles. 
The temporary props first put in were about 5 ft. 
long. 

Fig. 7 is a longitudinal section of the roadway 
under the tramway, and, reading from right to left, 
there are shown the four successive stages in the 
work from the face backwards. The lengths in 
which the excavation was got out was 16 ft., and 
this longitudinal section represents 64 ft. of the 
work. ‘The first length, which is represented by 
the cross-section, Fig. 8, shows the method by 
which the cross-beams were supported by props of 
various lengths until the excavation was carried 
down to dumpling level. The main byats were run 
right across the trench, formed by excavating to a 
depth of 6 ft. from the surface, so as to support 
the crane road placed on top of them ; while under- 
neath the first frame of timber was put in, and 
close polled all round with 1-in. boards. 

The second length, illustrated on the cross- 
section, Fig. 9, shows the work still further 
advanced ; the excavation was completed for the 
full width to the dumpling level, which was ap- 
proximately the springing level of the tunnel arch. 
Longer props were then inserted, while the water 
mains were temporarily suspended by chains to the 
main beam. To the right of this section the trench 
excavation from the roadway is shown in progress, 
with the shorter props, to be ultimately removed, 
shown in dotted lines. 

In the third length, Fig. 10, the excavation for 
the side walls has been carried down in trenches 
7 ft. wide to the full depth. On the right hand 
of this section the tunnel wall is shown finished 
to the springing level. On the left hand of this 
section the trench is ready for the concrete. The 
struts in the trench, at 4-ft. centres, were re- 
moved as the concrete was filled in place. The 
toe of the side wall was built to the full width 
of the trench, and shuttering for the next few feet 
in height was then put into position; and as the 
wall was carried up the struts were removed, and 
a further height of shuttering put in place. This 
process was continued until the wall was carried 
to the springing level, as shown on the right-hand 
side of Fig. 10. 

The section, Fig. 11, shows a variation of the 
timbering for a corresponding length to suit special 
conditions. 

The fourth length, illustrated on Fig. 12, shows 
the supporting of the roadway after the brick 
arching had been thrown on the timber centring. 
The triangular spaces on the top of the footings 
were filled up with ballast for the sills supporting the 
‘‘soldiers” to rest on. These ‘‘ soldiers ” were made 
so that the top of them was about 1 ft. below the 
springing (Fig. 12). In order to complete the 
wall a piece of timber was bolted on to these 
to carry the shutters, and remained until the 
concrete was sufficiently set to enable the lengthen- 
ing pieces to be removed, whereupon a 12-in. by 
6-in. sill was laid on the ends of the ‘‘ soldiers ” to 
carry the ribs, which were set on ordinary slack 
blocks. 

As the brickwork in the arch proceeded, and in 
order to allow the main props to be taken out, the 
sides of the excavation above springing level were 
strutted on the top portion of the arch built, the 
ribs being also propped off the dumpling; this 
allowed the main struts across’ the trench to be 
removed and the props taken out. The method of 
ultimately supporting the water, gas, and other 
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pipes is illustrated on the section, Fig. 13, which 
also shows that the tramway is supported on 12 
to 1 concrete, filling the entire space between the 
backing of the arch and the roadway concrete. 

Figs. 14 and 15 are sections of the completed 
work. As we have said, two types of arched 
covered ways were adopted ; the side walls are 11 ft. 
3in. in height, of cement concrete in the propor- 
tion of 6to 1. Where the headway admitted of it, 
the arch of brickwork in cement has a rise of 8 ft., 
with a span of 26 ft. and a thickness of 2 ft. 3 in. 
(Fig. 14); in other cases, with limited headway, the 
versine of the arch is 5 ft. 10? in. (Fig. 15). The 
bottom or floor of the tunnel is formed with a con- 
crete invert 2 ft. in thickness and curved to a 
radius of 40 ft. Along the centre of this invert 
there is built from end to end of the tunnel a 9-in. 
thick brick culvert, 18 in. in width inside, for con- 
veying away any surface or drainage water that may 
find its way into the railway. Refuges for the 
safety of the platelayers are provided in the side 
walls of the tunnel, and placed 20 yards apart on 
alternate sides. Brindle brick has been used for 
facing work in all cases. 

Where the available headway would not admit of 
an arch being constructed, shallow plate girders 
and jack-arching were adopted (Figs. 16 and 17). 
These girders, 31 ft. in length, 2 ft. 6 in. in depth, 
and placed 7 ft. apart from centres, rest on blue- 
brick beds built into the concrete side walls, and 
have a clear span of 26 ft. They are filled in with 
jack-arches of brickwork in cement 9 in. thick. 
The haunches of this arching are filled in between 
the girders with cement concrete in the proportion 
of 6 to 1, and the crown of the arching, concrete 
haunching, and the top of the flanges of the girders 
are covered with asphalte laid in two thicknesses of 
3 in. each. 

Although in the construction of the line there 
was not any special feature presenting great en- 
gineering difficulties, it is a fact worthy of note 
that the work beneath the Whitechapel and Mile 
End-roads and under the Regent’s Canal—here in 
tunnel under the road—proceeded without interrup- 
tion to the enormous traffic conveyed overhead. 

In our next article we shall describe the work of 
tunnelling under the Regent’s Canal. 

(To be continued.) 








THE NEW ARMOUR-PLATE MILL AT 
CREUSOT. 

We illustrate by Figs. 1 to 4, on our two-page 
plate, and on pages 580 and 588, the armour- plate 
mill which Messrs. Schneider and Co. have recently 
constructed at their Creusot Works. This, we believe, 
is the largest plant of the kind in existence. Figs. 1 
and 2 are a vertical section and a plan of the new in- 
stallation, the references to which are the following :— 


A. Coal bunkers. 

B. Tubular boilers. 

C. Reheating furnaces. 

D. Reversing steam engine driving the new-mill. 
E. Roughing mill. 

‘, Finishing mill. 

G. Ingot furnace. 

H. Fans and feed-pumps. 

. Steam engine driving the slab mill. 

Slab mill. 

Ingot cells. 

Cooling-down space for large-area plates. 
Cross-cutting shears. 

Edge-cutting shears. 

Annealing furnaces, 

Plate-straightening machine. 

Castors for shifting plates. 

Space for final inspection and delivery. 
Delivery track. 

85-ton overhead electric traveller. 

15-ton overhead electric traveller. 

8-ton overhead electric travellers. 
Underground passage for removing scales. 
Roll lathe. 

Machine for reversing plates in course of rolling. 
Cooling-down bed. 
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The old armour-plate mill at the Creusot Works 
consists of one set of rolls only, 3 metres (9 ft. 10 in.) 
in length, and .950 metre (37.40 in.) in diameter, 
placed on one side of a 3000 horse-power reversing 
steam engine, this driving also a large cogging mill 
for bars, placed on the other side. The armour-plate 
mill was also used for the manufacture of large ship 
and boiler plates. As it consisted of only one set, it 
had become insufficient, and when a heavy output of 
plates of large area was called for, the rolls had no 
ume to cool down, and the lubrication of the necks 
gave trouble. Moreover, the manufacture of armour- 
plates generally roughened the rolls to some extent, 
and made it difficult to turn out ship and boiler plates 
with a perfectly smooth surface. 

In order toimprove matters in this respect, the new 
plant, as will be seen from Figs. 2 and 3, and Fig. 5, 
page 588, contains two mills—a finishing mill near the 
gearing housing, and a roughing mill, the latter being 





the further from the engine. The two sets being on 
the same side of the engine, this allows a great lift for 
the roughing rolls, with comparatively short coupling 
shafts; these are on a very slight incline. The 
lift can reach 1.200 metre (47.25 in.), and is obtained 
by raising the top roll of the finishing mill to its 
maximum height—.500 metre (19.69 in.). Placing 
both mills on the same side of the engine has also 
the advantage of reducing the distance over which the 
slabs and plates have to travel in course of rolling. 

The roughing and finishing rolls are of the same 
dimensions :— 


Length of rolls . 4,250 m. (13 ft. 11,5; in.) 
Diameter of rolls ... Lee (Ss ,, 8 
Length of necks ... ci En ag | Oe 
Diameter of necks Wee = ce: Oil 
Total length of rolls ... 6.550,, (21,, ee 
Weight of each roll ... 43,300 kg. (42 tons 12 ewt.) 


Notwithstanding the large dimensions, it is possible 
to roll a plate the width of which is only .800 metre 
(314 in.) ; in the older mill, in which the rolls are 
.950 metre (37.40 in.) in diameter, the minimum width 
of plate had to be 1 metre (39.37 in.). This result is ob- 
tained by means of a suitable device fitted in the guides. 
The arrangement is specially useful for rolling slabs. 

The four standards forming the two housings are 
of cast iron, and the same pattern; their smallest 
section measures .4860 square metre (5} square 
feet). Their total height from the base of the cross- 
beam, which supports the hydraulic cylinders, to the 
top of the pressure screws is 12.215 metres (40 ft.), 
of which 5.705 metres (18 ft. 9 in.) are below the floor 
level. They weigh 54 tons without any fittings. The 
pressure screws are .350 metre (13? in.) in diameter 
outside the threads and .310 metre (12,%; in.) at the 
bottom of the threads, with a 40-millimetre (1,°;-in.) 
pitch. Their speed corresponds to a travel of 
8 millimetres (,°; in.) per second. The screws are 
worked by a reversing electric motor of varying 
speed and fitted with an electric brake; the motor is 
20 nominal horse-power, but works normally at 10 or 
12 horse-power. It is provided with two starting 
devices, one for the roughing and one for the finishing 
mill, both within reach of the roll-man in charge, whose 
stand is in close proximity to the pressure scale. 

The roughing mill is used for the rolling of armour- 
plates and for the rough rolling of ship and boiler 
plates. The latter are finished in the second mill. 

The rolls are driven by a twin-cylinder reversing 
steam engine, shown in Figs. 3 and 4. 

1.700 m. (5 ft. 7 in.) 
1.500 ,, (4,, 11,, ) 

Reversing is governed by an auxiliary steam en- 
gine ; this can also act on the cut-off to vary the 
power of the main engine, thus securing a more econo- 
mical working for the latter, than is the case if re- 
versing is carried out with a fixed stroke for the link- 
motion, and when the steam valve alone is operated, in 
order to wire-draw the steam more or less. ‘The engine 
runs at a normal speed of 90 revolutions per minute. 
The toothed wheel and pinion have double helical 
teeth .900 metre (35,7, in.) wide; they have a ratio 
of three to one, and are nickel-steel a of special 
quality. The pinion is cast in one piece. The toothed 
wheel is built up of two castings—the centre, weighing 
23 tons, and the toothed rim, weighing 24 tons. The 
latter is a very fine casting; the teeth required no 
machining. The engine drives the lower set of rolls 
through the pinion and wheel. 

The driving gear for the upper set of rolls consists 
of two cast-steel cog- wheels, with double helical 
teeth, keyed on a forged-steel shaft. 


Total width of teeth 1.030 m. (3 ft. 4,% in. 
1.350 


Diameter of cylinders 
troke ca ie 


) 
Pitch diameter ne 1: OB sy) 
Diameter of shaft... -800 ,, Rey ee 
Diameter of journals OOS (BS ae a 
Length of journals eel © ey & ? ae 


The cog-wheels revolve in grease ; the bearings are 
of cast iron with white-metal lining. 

The feed-rollers placed in front and in the rear of 
the mills are so arranged that all their mechanical 
parts are below the ate level. Messrs. Schneider 
and Co. prefer this arrangement; were these parts 
to be placed above ground, they might be made easier 
of access for inspection and maintenance ; but, on the 
other hand, they would interfere with the traffic in the 
shop, and would have to be railed in, in accordance with 
the French factory laws. Their inspection affords no 
great difficulty, access being had to them by raising 
some of the cast-iron slabs that form the flooring of the 
shop. Holes are cut in the slabs to facilitate Esher 
tion. The sets of rollers are built very strong; at the 
parts nearest the mills they are carried in cast-steel 


| longitudinal beams, in brackets supported on springs 


The cast-steel beams are lengthened by wrought-steel 
beams for the sake of lightness. The rollers are of 
cast iron, on wrought-steel shafts. They are .720 
metre (283 in.) in outside diameter, and their 
speed “is, on an average, 12 revolutions per minute. 
Their level is 60 millimetres (23 in.) above the floor 
level, and a special method, followed in the construction 
of the shafts which carry the gearing that drive the 


rollers, makes it possible to lower the latter by 35 
millimetres (13 in.) at that part where the longitudinal 
beams are of cast steel. This arrangement facilitates 
the rolling of very thick plates, and will allow a wear 
on the rolls of about 2 in. on the radius, without it 
being necessary to raise the lower roll of the mill, by 
means of wedges placed underneath its bearings, as is 
usually done, to make up for the wear. In the old 
mill, the maximum wear on the rolls did not exceed 
lin. on the radius. The toothed wheels forming the 
gearing of the feed-rollers are steel castings. They 
are driven by a steam engine, and not by an electric 
motor, owing to the roughness and the varying 
nature of the work required, also by reason of the 
gravity of an eventual breakdown in this important 
part of the plant. Its dimensions are the following :— 
Diameter of cylinders -350 m. (13? in.) 

Stroke ... ca ; .. .360 m. Ca in.) 
Normal speed ; ... 150 revs. per minute. 
The power taken hardly exceeds 35 horse-power, 
although the engine can develop more than double. 
The steam distribution is by straight links, and the 
engine is reversed by hand by a driver who stands on 

the platform between both mills. 

The sets of rollers are built over underground 
galleries with inclined planes (see Fig. 1), in which are 
collected all the scale and waste produced in course 
of rolling ; these galleries correspond with those under 
the furnaces. The roller-beds are connected together by 
traversers, to carry the plates in course of manufacture 
from the roughing to the finishing mill; they serve 
also to rectify the position of a plate on either roller- 
bed. The plant is completed by hydraulic pivoting 
and reversing devices ; these are governed by the man 
who controls the engine which drives the rollers. 

The reheating furnaces are five in number ; they are 
shown in the plan, Fig. 2, and in Fig. 6, page 580. Those 
marked 1 pa 2 are for reheating the armour-plates in 
course of rolling ; the furnaces 3 and 4are specially set 
apart for the manufacture of large ship or boiler plates. 

urnace No. 5 takes the armour-plate ingots as they 
are received from the steel works ; this prevents them 
from cooling down, it insures also a better working 
condition for the reheating furnaces proper, and does 
away. with the interior cracks which are very often 
caused, in large ingots especially, by a too rapid heating 
or.cooling. The ingots are brought opposite the furnace 
doors, on the track bb, Fig. 2; they are lifted from 
the trucks and placed in the furnace by means of a 
L device suspended from an overhead traveller.* The 
same device is used to take the ingots from the fur- 
naces and carry them to the rolling mills. The coal 
is received on the track to the right of Fig. 2, and 
is unloaded into the bunkers A. The five furnaces 
have plane grates, supplied with an air-blast at a pres- 
sure of 35 millimetres (1.37 in.) of water, by two fans. 
The armour-plate furnaces have four grates; they 
are so built that the plates are heated both from above 
and from below, the flames from the two front grates 
being led to the top surface of the plates, and these 
from the two rear grates to the bottom surface. 


3 Furnace No. 1. 
Dimensions of grates ... 950 x 1.400 m. 


(37.40 in. x 55.11 in.) 


Total grate area (four grates) ... 5,32 sq. m. 
(57.09 sq. ft.) 
Dimensions of hearth ... ... 4.250 x 4.500 m. 
"(13 ft. 1lin. x 14 ft. 9in.) 
Area of hearth : .» 19.12 sq. m. 
(205.60 sq. ft.) 
Furnace No. 2. 
Dimensions of grates . 850 x 1.200 m. 
(33.46 in. x 47.24 in.) 
Total grate area (four grates) ... 4.08 sq. m. 
; (43.06 sq. ft.) 
Dimensions of hearth 4.200 x 3.200 m. 
(13 ft. 9in. x 10 ft. Gin.) 
Area of hearth... oa a 13.44 sq. m. 
(144.28 sq. ft.) 


The furnaces No, 3 and No. 4, used for ships’ boiler- 
plates, have only two grates. Their dimensions are 
equal :— 


Dimensions of grates . .850 x 1,200 m. 
(33.46in, x 47.24 in.) 
Total grate area ... ae sed 2.04 sq. m. 
(Two grates to each furnace) (21.53 sq. ft.) 
Dimensions of hearth ... ... 2,800 x 5.400 m. 
(9 ft. 2in. x 17 ft. Sin.) 


Area of hearth 15.12 sq. m. 

(162.55 sq. ft.) 
The furnace No. 5, above referred to, differs from 

the four others in that it does not contain fixed fire- 


proof supports to carry the plates; in this furnace 


the plates are carried on movable supports. It is pro- 
vided with two grates :— 
Dimensions of grates ..  .850 x 1.200 m. 
(33.46 in. x 47,24 in.) 
Total grate area (two grates) 2.04 sq. m. 
(21.53 sq. ft.) 
Dimensions of hearth .. 2,800 x 5.400 m. 
(9 ft. 2in. x 17 ft. 8 in.) 
Area of hearth ; 15.12 sq. m. 
(162.55 sq. ft.) 





~~ * See ENGINEERING, vol. Ixv., page 717. 
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GENERAL PLAN 


(74680) 


Fias. 2 to'6. 


The ashes and scale from the 14 grates fall into 
a cast-iron flue, the bottom of which is closed by a 
hollow, flanged flap-valve. Water is kept in the 
valve, to slake the ashes and provide a tight joint, in 
order to allow the air-draught supply under the grates. 
The flues are emptied into a rath which runs in the 
gallery underneath the furnaces. 

The hot gases from the five furnaces are used to 
heat the water-tube boilers. The boilers in connection 
with the furnaces 1 to 4 contain four sets of tubes 

laced one above the other, the three lower sets 
heing specially for the production of steam. The top 
set acts as an economiser ; the feed water flows first 
through this top set, then into an upper drum, and 
through the three evaporation sets. The water, by 


circulating first through the top set of tubes, over a 
length of 23.5 metres (77 ft.), takes almost all the 
heat-units that remain in the hot gases after these 
have flowed round the lower tubes. 


When the 









Sewer RECONSTRUCTION IN CONNECTION 
WITH THE WHITECHAPEL AND Bow Rattway. 
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yrates are provided with air blast, the gases reach the 

asis of the chimney at a temperature of 200 to 220 
deg. Cent. (392 to 428 deg. Fahr.); in average 
working this temperature hardly exceeds 160 to 
175 deg. (320 to 347 deg. Fahr.). In the first 
case, the economiser set absorbs about 14 per cent. 
of the total heat which is used by the three evapo- 
rating sets; in the other case, the proportion is only 
about 9 per cent. When the coal used for firing 
the furnaces is of good quality, the boilers evaporate, 
on an average, 5.5 kilogrammes of water per kilo- 
gramme of coal. The furnace No. 5 does not give out 
sufficient heat for evaporation, and its boiler is used 
for heating the feed-water previous to its delivery 
to the four other boilers. The feed-water is taken 
from a tank, to which is led the exhaust steam from 
the steam hammers of the puddling shop. This 
exhaust steam heats it by about 30 deg. Cent. 
(80 deg. Fahr.). 
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Fies. 7, 8, anD 9. TIMBERING FOR CONSTRUCTIONAL WoRK UNDER TRAMWAY 
oN WHITECHAPEL AND Bow Roaps, 


The four bays, A, B, C, and D, Fig. 2, covering the 
whole plant are served by electric overhead travelling 
cranes. Those of bay D are an 85-ton crane, which 
can lift a maximum of 90 tons, and one of 15 tons. 
Both are on the same track, and have a 26-metre 
(85 ft.) span. They serve both the furnaces and the 
mills. The travelling crane in bay C is a 15-ton crane, 
similar to that of bay D. The bays B aid A are each 
provided with an 8-ton traveller, the span of 
which is 27.6 metres (90 ft. 6 in.). All the cranes, 
except the 15-ton one of bay D, can travel over the 
delivery track SS (Fig. 2). The travelling, traversing, 


and lifting actions are governed by three independent 
continuous-current motors, at 220 volts. There are 
two lifting speeds. 

All the s under the bay C which is not taken up 
by the roller-beds of the mill and of the shearing 


machine M, the straightening slab of the finishing 
mill, and the delivery track SS, is set apart for the’ 
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Fias. 10 to 13. TrperInG ror ConsTRUCTIONAL WORK UNDER TRAMWAY ON WHITECHAPEL AND Bow Roaps. 
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lates, their inspection and 
marking. When the plates have sufficiently cooled 
down, they are inspected by the works engineers, and 
by the Government inspectors or those of the pur- 
chasing company; they are then stamped for the 
cutting of test-pieces, and can only then be taken to 
the shearing machine, following, as a rule, on the floor 
evel, the course shown in Fig. 2. The shearing 
machines are three in number, marked M, N and N!? in 
Fig. 2; they are of the same pattern, and are driven 
by a reversing steam engine placed on the floor level. 
The shearing machines have been designed to shear a 
thickness of 2 in. of steel, the breaking strain of 
which is 35 tons per square inch, That marked M is used 
for cross-cutting the plates; it can shear 4.200 
metres (13 ft. 9,5; in.) ; those marked N and N! are for 
edge shearing; their blades’ are 2 metres (6 ft. 
614 in.) in Iength. The latter are provided with 
small blades fitted at right angles with the larger 
blades, to cut the shearings crossways, in lengths of 


cooling down of the 





about 6 ft. The roller-beds on the ground level, for 

feeding the shearing machines, are worked electrically. 

There are two annealing furnaces for ship and 
boiler plates. Their dimensions are the following :— 
Dimensions of grates ... 1.150 m. x 1.400 m. 
(45.27 in.» x 55.11 in.) 

Total grate area (four grates) ... 


Dimensions of hearth ... .. 13m. x 4 i 
(42 ft. 8in. x 14 ft. 5 in.) 
+ ao 57.20 sq. m. 
(615.70 sq. ft.) 
Each furnace has four grates, provided with steam 


blast. The plates are | mage in, and removed from, 
the furnace by means of an electric capstan. 


Area of hearth 


The plate-straightening machine is near the two 
annealing furnaces. It has been designed to straighten 
cold steel plates, the breaking strain of which is 35 
tons per square inch, the maximum width and thickness 
that can be dealt with are 4.150 metres (13 ft. 7 in.) 
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and 30 millimetres (1,%; in.) respectively. Like the 
annealing furnaces and the shearing machines, it is 
level with the floor. It contains seven straightenin 

rolls .350 metre (13? in.) in diameter, four at top an 

three underneath. The top rolls are balanced by 
hydraulic pressure. The machine is driven by a 
reversing electric motor of 75 horse-power. e 
required pressure is given to the top rolls by an 8 
horse-power reversing electric motor. The speeds are 
the following :— 


For straightening ... - .. 4,400 m, 
(14 ft. 5 in.) per minute 
For pressure ve eh 10 mm. 
(.39 in.) per minute 
In order to insure an adequate steam supply for, 
the new plant, and to increase at the same time 
the production of steam for the whole rolling mill 
department of their Creusot works, Messrs. Schneider 





and Co. have put down in a. separate boiler-house, 
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96 metres by 15 metres (315 ft. by 49 ft.), adjoining 
the new mills, two sets of eleven multi-tubular boilers 
each, the principal dimensions of which are the 
following :— 


Grate area of each boiler ... 4.5 sq. m. 
(48.44 sq. ft.) 
Total grate area (22 boilers) ... 99 sq. m. 
(1065.68 sq. ft.) 
Heating surface of each boiler ..._ 200 sq. m. 
(2152.86 sq. ft.) 


5 
Total heating surface (22 boilers) 4400 sq. m. 

(47,362.92 sq. ft.) 
These boilers are of the general type used at the 
Creusot works; they are provided in the rear with 
a movable plate that can be turned down for clean- 
ing the grate. The ashes collect in an underground 
allery, from which they are removed by an hydraulic 
oist. The feed-water is heated by the exhaust steam 
from the rolling-mill engine and from the feed-pumps ; 
it flows through an economiser before being supplied 

to the boilers. 

A heavy lathe, marked Y on Fig. 2, and served by 
the overhead travellers of bay ), is used to turn 
the rolls. Its height of centres is .950 metre (372 in.), 
and it can turn all pieces from .275 metre (10.82 in.) 
to 1.200 metre (47.25 in.) in diameter. It has 48 
different speeds—from .26 to 26 revolutions—and has 
been designed for using cutting tools made of self- 
hardening steel. A special device serves for cutting 
the wabblers and trunnions. 

This mill makes it possible for Messrs. Schneider and 
Co. to roll armour-plates, commercially, weighing from 
60 to 65 tons. Later on, should circumstances demand, 
this weight could easily be greatly increased ; it would 
only be necessary to modify the method of charging the 
reheating furnaces. With regard to ship and boiler 
plates, the firm are now able to supply these sheared, 
annealed, and straightened up to 4.150 metres 
(13 ft. 7% in.) in width, and circular plates up to 
4.200 metres (13 ft. 9,5; in,) in diameter. The current 
commercial length contemplated for rectangular ship 
and boiler plates is 20 metres (65 ft. 72 in.), but there 
will be no difficulty in exceeding this when found 
necessary to do so. 








Bevcian Biast-Furnaces.—The number of furnaces in 
blast in Belgium at the commencement of April was 34, 
while 5 furnaces were out of blast at the same date. At 
the commencement of April, 1902, the number of furnaces 
in blast was 28, while the number out of blast was 11. 
The total of 34 representing the furnaces in blast at the 
commencement of April was made up as follows :—Char- 
leroi group, 13; Liége group, 15; and Luxembourg, 6. 
The production of pig in Belgium in March was 113,452 
tons, as compared with 83,955 tons in March, 1902. Of 
the 113,452 tons of pig made in Belgium in March 28, 
427 tons were refining pig, 8370 tons casting pig, and 
76,725 tons steel pig. 





THE GEOLOGISTS’ ASSOCIATION.—A meeting of the 
Geologists’ Association will be held at University College, 
Gower-street, at 8 p.m., this evening, when a paper on 
‘*The Zones of White Chalk of the English Coast ” will 
be read by Dr. A. W. Rowe, F.G.S. On May 2 a visit 
will be paid to the museums of fossil plants at Kew 
Gardens. On May 9 there will be an excursion to Cray- 
ford and Erith, whers certain strata now exposed will 
examined. On May 16 the excursion will be to Royston, 
Herts, where certain chalk pits will be inspected, and on 
May 23 there will be a cycling excursion to Tring, 
Dunstable Downs, and Berkhampstead. Further . 
ticulars can be obtained on application to Miss M. C. 
Foley, B.Sc., of 33, Wimpole-street, W. 





THE INSTITUTION OF Civit ENGINEERS ; AWARDS FOR 
Paprers.—The Council have made the following awards 
for papers read and discussed before the Institution 
during the past session:--A Telford gold medal to Mr. 
Maurice Fitzmaurice, C.M.G.; a Watt gold medal to Mr. 
Bertram Hopkinson; and a George Stephenson gold 
medal to Mr. Percy John Cowan. Telford premiums 
to Messrs. Charles Hopkinson, B.Sc., Ernest Talbot, 
Frederick Wilfrid Scott Stokes, Percy John Cowan, 
James Tayler Milton, and William James Larke. The 
presentation of these awards, together with those for 
papers which have not been subject to discussion, and 
which will be announced later, will take place at the in- 
augural meeting of next session. 





Tue Junior Institution or EnGinerrs.—At the 
meeting of this Institution held at the Westminster 
Palace Hotel on April 24, the chairman, Mr. Kenneth 
Gray, presiding, the paper read was ‘“‘The Effect of De- 
sign on Methods of Construction from a Contractor’s 
Point of View,” by Mr. R. W. Newman, Assoc. M. Inst. 
C.E., vice-chairman of the Institution. The subject was 
dealt with in avery practical manner, and an animated dis- 
cussion ensued. As the author was sailing on the following 
day for South Africa, to take up a Colonial Government ap- 
pointment as engineer on the construction of the Thebus 

rrigation Works, Cape Colony, the meeting closed with 
cordial valedictory wishes for his success there, as also to 
Mr. H. Cartwright Reid, M. Inst. C.E., Member of the 
Council of the Institution, who would be shortly leaving 
for Malta as superintending civil engineer in the construc- 
tion of the harbour works, 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was a trifle 
irregular on Thursday. In the forenoon Cleveland iron 
was firmer, business being done at 48s. 5d. and 48s. 6d. 
per ton cash, sellers being quoted at 48s. 7d. at the close. 
A rather easier tone was in evidence in the afternoon, 
when the market was steady at the opening, dealing 
taking place at 48s. 5d. cash and from 483. 104d. to 
48s. Ba. one month. Scotch left off unchanged at 
53s. 6d. per ton sellers, while hematite iron was 
quotably 59s. 6d. cash sellers. In the forenoon the busi- 
ness done did not exceed 7000 or 8000 tons, and there were 
fair dimensions in the afternoon business, and the settle- 
ment prices were :—Scotch, 53s. 3d.; Cleveland, 48s. 6d. ; 
hematite iron, 59s, 3d. per ton. The irregular tone 
which characterised the market on Thursday was even 
more pronounced on the following forenoon, when 
prices further declined. ae at 48s. 6d. a month, 
the value of Cleveland dropped to 48s, 3d., and 
closed at 48s. buyers. It su uently recovered a 
little; but it yo to 47s. 10}d., though at the 
close there were sellers at that price, or a big fall. 
A continued realising further depressed the market in 
the afternoon, and the prices of Cleveland declined to 
47s. 44d. cash, but rallied to 47s. 64d. at the close. 
Some or 9000 tons were included in the forenoon 
business, but something less in the afternoon. The 
settlement prices were 52s. 9d., 47s. 9d., and 59s. per 
ton. The market was again irregular on Monday, 
and the turnover for the day was about 30,000 tons. 
Cleveland warrants opened steady at 47s. 9d. one 
month, and dropped to 47s. 7d.; they closed at 47s. 3d. 
cash buyers. Hematite iron was idle, but Scotch 
iron was done at 52s. 8d. one month. In the afternoon 
prices came in very flat from London, and although 
only some 6000 tons changed hands, the quotations 
had a sharp drop, there being an entire absence of sup- 
port. The settlement prices were :—52s. 44d., 47s. did, 
and 58s, 3d. per ton. The market was again irregular in 
the forenoon, but the ween gd was firm, and at the close 
Cleveland warrants showed 24d. per ton up above the 
previous day’s quotations. here were sellers at the 
close at 46s. 10d. per ton. Scotch iron was done at 
52s. 4d. for twenty-four days. The turnover was about 
15,000 tons. The irregular condition of the market was even 
more pronounced in the afternoon. Cleveland warrants 
opened firm at 47s. 24d. a month, and further improved 
to 47s. 3d., but a few minutes before the close the value 
suddenly dropped to 46s. 10}d. Scotch was done at 
52s. 9d. one month, and hematite iron at 53s. 6d. a 
month, and there was a good business of about 10,000 
tons. A moderate business was done this forenoon round 
esterday’s prices. All classes of iron were in demand, 
out Cleveland warrants were most wanted. They were 
steady at 46s. 93d. cash and down to 46s, 104d. one 
month. Scotch iron was easier at 52s. 7d. twenty-eight 
days, but hematite iron was 2d, per ton better at 58s. 8d. 
one month, The market was steady in the afternoon round 
the forenoon quotations. One lot of hematite iron 
changed hands, but all the rest of the business was in 
Cleveland, the price of which fluctuated slightly. About 
10,000 tons changed hands, and the settlement prices 
were :—52s, 44d., 46s. 7$d., and 58s. 3d. per ton. The 
following are the quotations for No. 1 makers’ iron :— 
Clyde and Calder, 64s. per ton; Gartsherrie, 64s. 6d. ; 
Summerlee, 68s. ; Langloan, 70s. 6d.; Coltness, 72s. 6d. 
—the foregoing all shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 65s. ; Shotts aren at: Leith) 
and Carron (shipped at Grangemouth), 67s. 6d. per ton. The 
prices show an almost continuous decline, although there 
was on one day a faint flicker of an upward movement. 
Business has been almost wholly confined to Cleveland 
iron. Both “ bulls” and “bears” have been busy. Poor 
reports are coming to hand from the Continent, and 
reports from America are also dull. The number of 
furnaces in blast is again 87, five having been blown in at 
Dalmallington, as against 82 at the sanie time last year. 


Scottish Steel Trade.—A moderate inquiry for home 
consumption continues, and steel-makers have also been 
in receipt of several inquiries from the Continent. Con- 
siderable shipments have been effected to Canadian and 
American ports, and with the prospect of relief at an 
— date in the price of pig iron, the outlook for the 
steel trade may be said to be somewhat brighter than it 
has been for some time, No new contracts of any magni- 
tude are reported in the shipbuilding industry, but there 
is a talk of the likelihood of new work being placed before 
long. There is practically no change in prices, angles 
being quoted at 5/. 10s., and plates 6/. per ton. 

Sulphate of Ammonia.—The scarcity of sulphate of 
ammonia continues, but as the demand is less active, the 
market is showing an easier tendency. Prices are nomi- 
nally 132. 10s. G w per ton, and 13/. 12s. 6d. per ton 
Leith for prompt delivery. The shipments recently re- 
ported for a week amounted to 2580 tons, making the 
total to date for the year to 51,336 tons, which is 7432 tons 
less than for the corresponding portion of last year. 
Last week’s shipments from Leith amounted to 116 tons. 


West of Scotland Coal Trade.—The coal market in the 
west may still be said to be quiet on the whole, although 
shipment orders have been more plentiful during the past 
week, and more has been doing in house coal owing to the 
colder weather. All classes of small stuffs continue in 

demand. Steam coal remains quiet. Prices f.o.b. 

lasgow may be quoted as follow :—Ell coal, 8s. 9d. to 

10s. (according to quality) ; splint coal, 9s. 3d. to 9s. 6d. ; 
steam coal, 9s. 3d. to 9s. 6d. ; main coal, 8s. to 8s. 3d. 

Institution of Engineers and Shipbuilders.—The extra 
ordinary general meeting of this Institution was held last 
night—Mr. W. Foulis, president, in the chair, The 





president announced that the Council had suggested 
awards of premiums of books for papers last session ; 
and the results of the vote by ballot for office-bearers for 
the years 1903-06:— Mr. Archibald Denny, president ; 
Messrs. W. M. Alston, E. Hall-Brown, and A. W. Samp- 
son, vice-presidents ; and for the Council, Messrs. A. E 
Biggart, A. Cleghorn, C. P. Hogg, J. Mollison, 
H. Mechan, A discussion on a paper on “‘ Pelton Wheels,” 
by Mr. Houston, next took place, the speakers being 
Messrs. Coats, Barr, A. Murray, and Mr. Houston him- 
self. Thereafter the session was wound up by a discus- 
sion on Mr. W. M. Alston’s paper on “The Old Quay 
Walls of Glasgow Harbour,” in which the speakers were 
Mr. Hogg, Mr. Biggart, Mr. Waddell, Mr. Barr, and 
Mr. Alston. The paper was of great interest, and it 
called forth a most valuable discussion. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Mining Engineers.—The members of the Midland and 
Midland Counties Institutes of Mining, Civil, and Me- 
chanical Engineers held a joint meeting at the Royal 
Victoria Hotel, Sheffield, on Saturday, when there was 
a large attendance. Mr. H. B. Nash, President of the 
Midland Institute, occupied the chair. Mr. W. E. Gar- 
forth (Altofts) read a = at a previous meeting on 
“The Application of ce -Cutting Machinery to Deep 
Mining,” and it now came up for discussion. It was 
pointed out that whereas the use of machines tended 
to increase the selling value of the coal got, as 
there was not so much small coal as by hand 
labour, there was a considerable increase in the need 
for shot-firing to break the coal after the machine 
had been under it. The question whether electri- 
city or compressed air was the better motive power was 
also raised, but not much definite information was forth- 
coming. The chairman remarked that sparkless electric 

lant was all right so far as the plant itself was concerned, 
But the great danger was in ge the power to the 
point where the machine worked. They ought to feel 
that they were taking every precaution to avoid acci- 
dents and fires, and that there was risk of danger from 
the breaking of cables and a consequent short circuit. 
Until then, he feared, electricity underground would not 
make the headway they desired. 


Iron and Steel.—There are still serious complaints of 
depression in most departments of trade. In iron and 
steel comparatively little buying is going on, and the 
immediate future of trade seems extremely uncertain. 
One reason assigned for this is the probable termination 
of the ‘‘ boom ” in America. Their output has been so 
extended that should their own demand collapse, they 
would flood ordinary markets, and prices would drop. It 
is believed that home buyers are holding off until 
there is more certainty. here has been no further 
improvement in the railway branches, and most places 
are restricting their output. The merchant demand 
for nuts, bolts, and similar accessories is extremely quiet. 
Firms engaged in the cutlery and silver trades say they 
never knew business so depressed, especially in the home 
markets. Travellers are not clearing their expenses. 
With Australia, and one or two other distant markets, 
there is rather more doing, recent mails —— brought 
in some very good lines. The tool trades, both heavy and 
light, are moderately well off for orders. 


Coal and Coke.—There is-a well-sustained demand for 
steam coals. The export trade is satisfactory, although 
the season as a whole may not be equal to that of last 
year. Then large quantities were shipped to America 
which will not now be required. Most of the European 
markets were won back at that time, and are likely to be 
retained, as there are no surplus supplies in the States at 
the present time. - There has been no increase in the ton- 
nage going into the large works; but the demand for 
house qualities, both 1 y and for the southern markets, 
keeps up well. Common coals are still scarce, and the 
difficulty of obtaining slacks has slightly stiffened the 
blast-furnace coke market, and contracts are being made 
at an advance. There is little or no change in the steel 
coke branch, and supplies are ample. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
fairly large attendance on ’Change here, but the market 
was lifeless. As is generally the case in a falling market, 
very little business was transacted. The reduced quota- 
tions were reported to have caused more inquiries on 
Continental account, but they did not appear to lead to 
much actual business, and the opinion was exp 
that still lower rates would have to rule before Con- 
tinental orders of any consequence come this way, it 
being declared that Germany can make pig irom for herself 
cheaper than we can supply her just now. There was no 
American demand for Cleveland iron, but a further 6000 
tons order for hematite for the States was reported to 
have been placed with the Seaton Carew Iron Company, 
for delivery next October. In the early part of the day 
No. 3 g.m.b. Cleveland pig iron was quoted 47s. for early 
f.o.b. delivery, and a little was sold at that price, but 
later on merchants offered the ruling quality at 46s. 9d., 
and buyers were very backward. o. 1 Cleveland pig 
was 49s,, and No. 4 foundry 46s. 6d. The lower qualitie- 
of Cleveland pig were abundant, and consequently 
quotations were still weak. Grey forge was 45s. 9d.; 
mottled, 45s. 3d.; and white, 44s. 9d. East Coast hematite 
pig was in fairly good request. Many of the leading 
makers adhered Sealy to 58s, for early delivery of Nos. 1, 
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2, and 3, and some merchants were inclined to regard 
that as the price ; but buyers reported that they experi- 
enced no difficulty in purchasing from second hands at 
57s. 9d., and even less than that might have been taken 
by some firms. No. 1 hematite was quoted 58s. to 58s. 3d., 
and No. 4 forge, 53s. 6d. to 54s. Middlesbrough warrants 
closed 46s. 74d. cash buyers. A fairly good account was 
given of the Spanish ore trade. Several contracts for 
delivery over the summer and autumn months were said 
to have been made at about 16s. 3d. ex-ship Tees for 50 
percent. rubio. 


Manufactured Iron and Steel.—New orders for manu- 
factured iron and steel are very scarce at present, buyers 
having dropped out of the Pree. fr altogether. It is hoped 
and believed, however, that the suspension of purchasing 
operations will not be of long duration. Producers are 
not necessitated to seek contracts just now, and conse- 

uently they are able to hold firmly to their quotations. 

common iron bars are 6l. 10s., best bars 62. 17s. 6d., 
iron ship-plates 6/. 15s., iron ship-angles 6/. 10s., steel 
ship-plates 6/., steel ship-angles 5/. 12s. 6d., steel boiler- 
plates 7/. 15s., and heavy sections of steel rails 5/, 103.— 
all less the customary 24 per cent., except rails, which 
are net cash at works. 


Cleveland Miners’ Wages.—A meeting of the Cleveland 
Mine Owners was held here this week, Sir David Dale, 
Bart., presiding. A deputation from the Cleveland 
ironstone miners attended, and intimated that since the 
last meeting the owners’ claim for a reduction in wages 
had been placed before the men in thedistrict. A settle- 
ment for the ensuing three months was effected = a 
reduction of 24 per cent., this being, however, less than 
the owners regarded themselves entitled to according to 
the state of the iron market. 


Coal and Coke.—Though we are at what is usually a 
quiet time of the year for gas coal, their is a fair amount 
of business doing, several contracts being in the market. 
Coke is firm, demand both for shipment and home con- 
sumption being good. Export coke is 17s. 9d. f.o.b., 
and average blast-furnace qualities realise 16s. 6d. de- 
livered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—There has been rather more activity observ- 
able in the steam coal trade, inquiries for best and second- 
class large having been numerous. There has also n 
a good demand for small for bunkering purposes. The 
best steam coal has made 14s. to 14s. 3d. per ton, while 
secondary qualities have brought 13s. 3d. to 13s. 6d. 

r ton. Soca coal has also béen well maintained ; 

o. 3 Rhondda large has made 14s. 3d. to 14s. 6d. per 
ton. Coke has shown some activity. Foundry qualities 
have made 18s. to 19s. per ton, and furnace ditto 15s. 6d. 
to 17s, 6d. per ton free on board. As regards iron ore, 
the best rubio has brought 14s. 6d. to 14s. 9d. per ton; 
Tafna, 15s. 3d. to 15s. 6d. per ton ; and Almeria, 14s. 9d. 
per ton, freight charges included. 


Welsh Coal for Russia.—Messrs. Pyman, Watson, and 
Co. have entered into a contract for the supply of 49,000 
tons of steam coal (Nixon’s Navigation), and 1000 tons of 

tent fuel, for the use of the Russian Imperial Navy. 

he prices obtained, freight charges included, are 18s. 114d. 
per ton for the coal and 19s. per ton for the fuel. The 
greater portion of the coal thus ordered is to be delivered 
between April and September at Cronstadt, and the 
remainder (a cargo at each port) at Libau and Sveaborg. 


The Future of Electricity.—Mr. T. Hurry Riches pre- 
sided at the annual meeting of the South Wales Institute 
of Engineers at Cardiff on Thursday. A discussion took 
ee on a paper by Mr. Horace D. B. How, on ‘‘ The 

Motive Power of the Future,” that power er electri- 
city, and particularly its use in mines. Mr. M‘Murtey 
thought that electricity would be the power of the imme- 
diate future, but it was impossible to say that it would 
not, in its turn, be superseded by some other power. The 
discussion turned on the safety of electricity in fiery 
mines, and Mr. Schontheil regretted that Mr. How had 
not dealt with electricity as applied to railways and tram- 
ways. The North-Eastern Railway Company, he said, 
was now making experiments, and other railways were 
now following in the same direction. Mr. Wales thought 
that large engines, such as those used for winding pur’ 
would still be worked by steam power, but this view did 
not meet with the approval of Mr. H. Bramwell, who 
instanced the working of Westphalian mines by electri- 
city. A long conversation took place with regard to 
danger which might result in mines, by the breaking of 
cables and sparking. The President said the more they 
knew abont electricity the less the danger of handling it 
appeared to be. He referred to the use which was being 
made of the power in surgical and medical cases, when 
used at a very high tension. They had yet to learn the 
use of electricity by a very much higher tension than they 
had hitherto employed. Principal Griffiths said he had 
had 70,000 volts passed through his body without any in- 
convenience. The President hoped that within the next 
twenty years ugly overhead tramway trolley wires would 
be superseded by what seemed to be more in accordance 
with nature—the using of the earth, in one instance, and 
the sky in the other. Mr. How replied, and the discussion 
was adjourned. 








, Russian MetaLturGy.—The depression which prevailed 
in the Russian metallurgical industry last year is indicated 
by the fact that the output of pig for the twelve months 
declined to 44,173,710 S, a8 compared with 48,745,775 
poods in 1901, and 49,873,290 poods in 1900. In 1899 the 
and in 1898 at 


production stood at 45,096, 


MISCELLANEA. 


THE Street Railway Journal publishes in a recent issue 
a note giving particulars of a fast experimental_run re- 
cently made on the Aurora, Elgin, and Chicago Electric 
Railway. The distance of 35 miles between Chicago and 
Aurora was covered in34 minutes 39 seconds actual running 
time. During the run 6 minutes 9 seconds were lost by 
stops, and there were various ‘‘slows” through villages 
and into Aurora. 


In a paper read before the Franklin Institute, Mr. 
A. E. Outerbridge states that white cast iron containin 
12 per cent. of silicon can by mere annealing be turne 
into a dense grey iron of high tensile strength, which is 
capable of being hardened and of taking a sharp cutting 
edge. The metal thus treated has a strength of between 
40,000 Ib. and 50,000 lb. per square inch, and can be 
flattened out under a steam hammer without breaking. 
It appears that a process of this kind is used on a large 
scale for producing hatchets and hammers. 


The traffic receipts for the week ending April 19 on 
thirty-three of the principal lines of the United Kingdom 
amounted to 1,885,051/., which was earned on 20,264 
miles, For the corresponding week in 1902 the receipts o' 
the same lines amounted to 1,870,773/., with 20,114} miles 
open. There was thus an increase of 14,278/. in the re- 
ceipts and an increase of 150} in the mileage. The aggregate 
receipts for sixteen weeks to date amounted on the same 
thirty-three lines. to 28,296,548/., in comparison with 
bs gag in the corresponding period of 1902 ; increase, 

5182. 


A general meeting of the Aeronautical Institute and 
Club was held at St. Bride’s Institute, Ludgate-circus, 
E.C., on Thursday, April 23, Dr. F. A. Barton, -the 
President, in the chair. Among those present were Mr. 
P. Y. Alexander, Major Berthon, Mr. Frank Butler, 
Mr. Leslie Bucknall, Dr. F. W. H. Hutchinson, Mr. H. 
Middleton, and Mr. C. F. Pollock. The chairman called 
the attention of members to the Exhibition which the 
Institute will hold at the Alexandra Palace in July next. 

r. C. H. M. A, Alderson read a paper and exhibited 
models of the Stringfellow flying machine, which in 1848 
made the first recorded free flight under steam propul- 
sion.~ Mr. Octave Chanute, who is an authority on aero- 
nauticsin America, gave some details of the Aeronautical 
Section of the St. Louis Exposition, to be held in 1904. 
He also described the recent progress of aeronautics in 
America, and said that’in his opinion he thought it quite 
possible that a mechanical and commercial success might 
eventually be attained with aerial machines. Votes of 
thanks were passed to the lecturers for their papers. 


The Friday evening lecture at the Royal Institution 
last week was given by the Hon. R. J. Strutt, who dis- 
cussed some recent investigations in electrical conduc- 
tion. Mr. Strutt remarked that the mere fact that a 
gold-leaf electroscope could be worked at all showed that 
the air conducted electricity, if at all, to a very slight 
extent, at least for potential differences of the order of 
200 volts. He showed, however, that it could be ren- 
dered a conductor in various ways—e.g., by exposure to 
flame, to Lape rays, and to Gomme rays, such as 
were given off by radium compounds ; and that this con- 
ductivity was not a merely instantaneous effect, but 
lasted for an appreciable time, he proved by showing 
that air which had been exposed to Réntgen rays re- 
tained its gerd of discharging an electroscope even 
after it had been blown along a considerable engi of 
india-rubber tubing. He next considered the relation 
between the current in the substance exposed to these 
oa and the electromotive force, and explained that, 
while in a metallic or electrolytic conductor the current 
was proportional to the electromotive force as exp 
in Ohm’s law, in a conducting gas the state of affairs was 
different, since the current increased much less rapidly 
than the electromotive force, and finally a limit was reached 
where increase of the electromotive force had no further 
effect on the current. Investigation showed that the leak- 
age of electricity from the electroscope varied largely in 
different gases under the influence of the Réntgen and 
Becquerel rays. Thus with Réntgen rays sulphurousacid 
— eight timesand methy] iodide seventy times as much 
eakage as air ; but with Becquerel rays the leakages from 
the same two substances were only increased twice and 
five times respectively, the conductivity produced in the 
gases in the latter case being sensibly proportional to 
their densities. Although it was long doubted whether 
—— was able to effect the discharge of an electro- 
scope, Mr. Wilson, of Cambridge, had lately proved that 
it could, and, investigating the rate of discharge occur- 
ring with other gases, he found these to be effective in 
the same ratio as under the influence of the Becquerel 
rays. This ee 20 that the leakage under the rae (gee 
rays and in ordinary air was identical in kind, though not 
in degree. 

Many thousands of visitors to the Isle of Man have 
been greatly interested by a visit to Laxey, and an inspec- 
tion of the ponderous and world-renowned water wheel to 
be seen working there. This great wheel is, perhaps, the 
finest example of a water wheel in existence ; it is 72 ft. 
in diameter, and will develop 200 -horse-power when sup- 
plied with the proper quantity of water. It has for many 
years performed the work of pumping out the water from 
the Great Laxey Mine, Some two years ago, however, 
an additional amount of water was met with in the deep 
levels of the mine, and, unfortunately, at the same time, 
there was a shortness of water supply for working the 
wheel, the consequence being that the water rose in the 
mine, and has gradually ov wered the pumps-until the 
water has filled up toa depth of about 1000 ft. Finding 
that the wheel and its pumps were no longer capable of 


cided to instal fresh panels appliances to take out 
the water, and to deal with it permanently; elec- 
tricity was proposed for the purpose, but, on going 
into the matter, it was found impracticable to get elec- 
trically operated pumps of the necessary capacity down 
the shafts. The latter are very restricted in area ; in fact, 
about 4 ft. square is the utmost i available, whilst, in 
addition, the shafts are crooked, being generally at an 
angle of about 15 deg. from the vertical, and of a total 
depth of about 350 fathoms from the surface. Eventually 
it was decided to conduct the operations by the aid of 
steam pumps, and an order has been placed with Messrs. 
Joseph Evans and Sons, of Wolverhampton, for a 
pumping installation on their special system. A large 
pump of 400 gallons per minute capacity is to be fixed 
on a sliding cradle and lowered, together with its 
steam and .water mains, on heavy long-link chains, 
so as to follow the water down as the level subsides. At 
intervals down theshaft there will be fixed pumps placed 
in convenient levels, so that the suspended pump will 
not have a maximum lift of more than 360 ft. at a time. 
Finally; it is proposed to instal a tixed electrical pump at 
the 255 fathoms level, capable of forcing the water up to 
the adit in one lift. It is expected that the operations 
will commenced within the next few weeks, and 
that the mine will be unwatered in three or four months. 
The directors of the mine confidently anticipate that, 
when they are able to work once more the rich lodes in 
the lower levels, the mine will again yield the handsome 
profits that it formerly made ; incidentally, it may be re- 
marked that the results from this mine have been pheno- 
menal, some 600,000/. having been paid in dividends. 








THE INSTITUTION OF CiviIL ENGINEERS.—At the annual 
pat meeting of the Institution of Civil Engineers, 

eld on Tuesday evening, Mr. J. C. Hawkshaw, president, 
in the chair, the result of the ballot for the election of 
members of council for the sessional year 1903-4 was 
declared as follows :—President, Sir William H. White, 
K.C.B., D.Se., LL.D., F.R.S. ; vice-presidents—Mr. 
Francis William Webb, Sir Guilford L. Molesworth, 
K.C.I.E., Sir Alexander R. Binnie, and Dr. Alex. B. W. 
Kennedy, F.R.S. ; other members of council—Mr. Cuth- 
bert A. Brereton, Mr. John Brown, C.M.G. (Cape Town), 
Mr. R. Elliott Cooper, Lieut.-Col. R. E. B. Crompton, C.B., 
Mr. W. J. Cudworth (York), Mr. C. W. Darley, Mr. G. 
F. Deacon, Dr. Francis Elgar, F.R.S., Mr. W. R. 
Galbraith, Mr. G. H. Hill, Mr. J.C. a: Mr. G. R, 
Jebb ye Ay Mr. T. C. Keefer, C.M.G. (Ottawa, 
Canada), Mr..J. A. McDonald (Derby), Mr. W. Matthews, 
C.M.G., the Hon. C. A. Parsons, F.R.S. (Wylam-on- 
Tyne), Mr. A. Ross, Mr. W. Shelford, C.M.G., Mr. 
Alexander Siemens, Mr. H. C. Stanley (Brisbane, a 
land), Mr. John, Strain (Glasgow), Sir John I, Thorny- 
croft, LL.D., F.R.S., Professor W. C. Unwin, B.Sc., 
Mr.. F. R. nw C.S.I., Sir Leader Williams (Man- 
chester), and Mr. A. F. Yarrow. 





Tuer INSTITUTION OF MECHANICAL ENGINEERS.—The 
annual dinner of the Institution of Mechanical Engineers 
took sen on Thursday, the 23rd ult., at the Hotel Cecil. 
The President, Mr. J. Hartley Wicksteed, was in the 
chair, and among the guests were Lord Selborne, Lord 
Kelvin, and Mr. J. C. Hawkshaw. Lord Selborne (the 
First Lord of the Admiralty) replied to the toast of ‘‘ The 
Imperial Forces.” He spoke of the many diverse circum- 
stances under which the British officer had to fight as 
regards enemies, climate, transport, and the like. ak- 
ing of Somaliland, he said that this little war would also 
be memorable as the first war, he believed, in which an 
organised attempt had been made to utilise the great 
invention of Mr. Marconi; and, curiously enough, as he 
understood, on this occasion it had not succeeded. 
Probably new conditions were developed which disturbed 
all previous calculations, and made the apparatus useless. 
(The Marconi Mey ein have since written to the Times 
to say that they did not supply the apparatus to the War 
Office. If aon eo were used, it was not 
likely, they said, to successful when tried on land.) 
At sea the use of wireless telegraphy had reached a point 
at which any ship which was unprovided with it con- 
sidered that it had a first-class grievance. How far it 
could be utilised in times of war when both combatants 
were of the same instruments, experience onl 
could decide. He did not think he would be rash enoug 
to touch on the very thorny. question of water-tube v. 
cylindrical boilers; but, great as the difficulties of the 
Admiralty had been in the matter of boilers, as a matter 
of fact they had far more trouble with their condensers 
than with their boilers, and yet how many keen intellects 
of naval engineers and of civil engineers had had appa- 
rently almost unlimited experience in the matter of con- 
densers. He could assure the man who could supply the 
country with a condenser which gave no trouble and no 
anxiety that the warmest and most enthusiastic welcome 
awaited him at the Admiralty. Referring to the question 
of gunnery, Lord Selborne said there was no use in the 
Fleet unless it could shoot straight on the day of battle. 
Sometimes he saw comparisons of gunnery made as if 
the ships of the King’s Navy going through their annual 
prize-firing might be spoken of exactly as one would 
speak of 100 or 200 men shooting off a match under the 
same conditions at a series of ranges at Bisley, whereas 
nothing could be further from the facts of the case. To 
speak as if every officer and every ship were firing under 
exactly similar conditions and making the comparison on 
that basis, was to incur the danger of serious injustice. 
Major-General Slade responded for the military forces, 
and Lord Kelvin and Captain Sir George Vyvyan for the 
guests. In-responding for the Institution, the president 
said it comprised over 4000 members, and during the past 
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Professor Allan Macfadyen, M.D., B.Sc., on ‘* The Blood, and Some 
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Professor Dewar, M.A., LL.D., D.Sc., F.R.S., M.R.I., on ‘* Hy- 
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Furnace Top,” by Mr. Axel Sahlin, Millom. 7. ‘‘On the Manu- 
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research work carried out during the past year will be submitted 
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Schott, Berlin ; and by Mr. F. H. Wigham, Wakefield— 
the Andrew Carnegie Research Scholars of 1902. Friday, May 8, 
p-m. Annual dinner of the Institute in the Grand Hall of 
the Hotel Cecil. 
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THE BIRMINGHAM TRAMWAYS. 
Tue Corporation of the City of Birmingham is to 
meet next week to consider the report of the Tram- 
ways Committee on the proposed municipalisation 
of the tramways, and we shall be interested to see 
the opinions expressed by individual councillors, 
not only upon the main question before them, but 


604 | also upon the vacillating opinions and contradictory 


resolutions of that Committee. For surely. there 
never was a stranger volte face than that presented 
to the public of Birmingham by this body of coun- 
cillors entrusted with the duty of superintending 
the public interest in the matter of tramways. 





Stated in broad outline, the position is this: Some 
weeks ago the Tramways Committee, after consul- 
tation, and after careful consideration of the advis- 
ability of the municipality undertaking the working 
of the tramways, decided by a majority that the 
wiser plan, both financially and in the general 
interests of the community, was to grant a new 
lease, on terms advantageous to the municipality, to 
the present lessees, on whose behalf proposals had 
been made to the Committee by Mr. Garcke. We 
shall see immediately the terms proposed and 
accepted by the Committee ; the important matter 
at present is to notice that the Committee recom- 
mended the acceptance of these terms and the grant 
of a lease to the companies in a report in which 
they gave full reasons for their opinions, dis- 
cussing the general question of municipal operation 
at some length, and showing good cause for their 
recommendations. That report was actually brought 
before a meeting of the whole Council for discus- 
sion, and in ordinary course it would have been 
accepted or rejected on that day ; but at the meet- 
ing itappeared that another offer had been received 
by the Council only that day from another source 
altogether, and as this appeared to give better 
terms, the meeting was 4 sce to allow the 
Committee to consider this new proposal and 
to report further. It is sufficient to state here 
that this rival offer came to nothing — it is 
difficult in the circumstances to see how any 
other result could have been expected—and the 
Tramways Committee were therefore left with the 
old proposals, which had been already approved of, 
and with a new alternative offer from Mr. Garcke. 
This alternative offer was considered, but did not 
meet with acceptance from the Committee, so that 
we are once more reduced to the original position 
with which the Committee’s report had so fully 
dealt. But what do we find? Is that report to 
be placed once more before the Council, with a 
recommendation from the Tramways Committee 
that it be adopted? Quite the reverse. In the 
interval since last meeting the Committee—or the 
majority of the members—had turned a complete 
somersault, A new report has been issued, in 
which the Committee gravely express opinions in 
direct conflict with those they had previously ex- 
pressed, and state that they ‘‘desire to withdraw 
the recommendation contained in their report of 
March 10 last, and to recommend that the pro- 

sals made by Mr. Garcke, set out in that report, 
= not accepted,” but that the Corporation should 
themselves work the tramways when the present 
leases expire. 

It is not surprising that a committee of such a 
corporation as that of Birmingham should recom- 
mend municipalisation. But it is surprising that 
when this Committee have, with full knowledge of 
the facts, decided to recommend private instead of 
municipal working of the tramways, they shouldafter- 
wards, without further facts to change the situation, 
override that decision and express the contrary 
opinion. So far as we can gather from the new 
report, the main reason for refusing to accept the 
terms of Mr. Garcke is that those contained in the 
rival offer—which ultimately came to nothing— 
were better, and that therefore the city would not 
be making as good’a bargain as was at first thought 
to be the case. That would be a reason for demand- 
ing higher terms, perhaps, but the argument which 
the Council seems to base upon it is that a lease 
to the companies would not be so beneficial as 
complete municipalisation ; whereas, in the earlier 
report, it is shown that Mr. Garcke’s terms are in 
every way as beneficial as any that could be 
obtained by municipal operation. Let us compare 
briefly the main arguments of this new report, to 
be submitted to the Corporation next week, with 
those of the report of March 10, which has already 
been before the Corporation; and, in the first 
place, to understand the position properly, let us 
see exactly what were the terms pro by Mr. 
Garcke, and originally accepted by the Committee. 

The general effect of the agreement was that all 
the present leases were to be surrendered, and new 
leases granted to the companies for twenty-one 
years, with three years in addition for conversion 
to electric traction. The Council, borrowing capital 
‘* on the best terms that can be obtained,” was to 
pay the cost of conversion to the overhead trolley 
system—track and line equipment—while the com- 
panies would pay for rolling-stock and all other 
outlay. In return for the grant of the leases, the 
companies undertook to pay the interest and sink- 
ing fund charges on the capital borrowed by the 
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Corporation. Then they had further to pay, by way 
of rent for the lines, the following sums :— 

(a) For the three years of conversion (July, 
1903, to June, 1906), 12,0001. per annum ; 

(6) Thereafter until June 30, 1911 (when some 
leases fall in), 7$ per cent. of the gross receipts, 
with a minimum of 21,0001. per annum ; and 

(c) From July 1, 1911, to the end of the lease, 
15 per cent. of the gross receipts, with a minimum 
of 33,0001. per annum. 

In the original report of March 10 the Tram- 
ways Committee point out that in determining 
the question put before them three main points 
have to be considered : the control of the streets, 
the efficiency of the service, and the financial 
result to the Corporation. 

With regard to the first point, the municipal 
traders have always made much capital out of the 
argument thatthe local authorities must, in the public 
interest, keep the control of the streets in their own 
hands, and that under a system of leasing tramways 
this cannot be properly done. We are therefore not 
surprised to find in the more recent report of 
the Committee the statement that ‘‘the control 
of the roads must be more completely in the 
hands of the Corporation under municipal work- 
ing ;” but it is difficult to see the force of 
this argument, for the Corporation has it in its 
own power to make what stipulations it pleases 
as conditions of the lease ; and the control of the 
streets—that is, the right to demand alterations in 
the existing tramways, the laying down of alter- 
native routes, or the substitution of new forms of 
motive power—is essentially a matter for private 
agreement. In the original proposals this was 
settled without difficulty, and a stringent clause 
in the agreement, accepted by the companies, gave 
the Corporation as full powers as it could desire to 
have. 

As regards the question of efficiency of service, a 
comparison of the two reports is amusing. Report 
No. 1, giving the considered opinion of the Com- 
mittee on March 10, says:—‘‘ As to efficiency of 
service, it may be assumed that the actual traftic 
management will be carried out as well by a com- 
pany as by a corporation.” 


Report No. 2, giving the opinion of the same 
Committee six weeks later, says :—‘‘ It has yet to 
be proved that a municipal service is less efficient 


than that provided by a company.” If the word 
‘*more” had been used instead of ‘‘ less” in this 
sentence, it would have more correctly expressed 
the situation ; but, even as the clause stands, it is 
noteworthy that even this somersaulting committee 
is not prepared to claim superior efficiency for a 
municipal system. Let us, however, continue our 
comparison. Report No. 2 says :—‘‘ The Committee 
are also of opinion that greater elasticity and more 
consideration of the wants of the community can 
be secured under public than under company con- 
trol and management.” This is an old argument 
for municipalisation, and might be excused if the 
Tramways Committee had not carefully considered 
the situation in detail. But they did consider it, 
and the outcome of their consideration was stated, 
as follows, in Report No. 1 :— 

‘Tf a lease is granted, the settlement of 
fares and stages must arise from time to time 
during its currency, particularly as new routes are 
developed, and must necessarily be a matter of 
agreement between the Corporation and the Com- 
panies ; but as the object of the latter 1s commercial 
success, which depends on meeting the requirements 
of the travelling public, it is not anticipated that 
difficulties will arise.” The words we have 
italicised give away the whole case for municipal 
working—whatever may be said about municipal 
ownership—and we could ask nothing better than 
that it should appear as the expression of the 
considered opinion of an important municipal 
committee. We cannot, however, congratulate the 
Committee on the logic by which they have excused 
their strange surrender. 

As regards the financial result to the Corporation, 
the Birmingham Tramways Committee asked the 
tramways manager to the Corporation of Leeds to 
estimate what percentage of gross receipts they 
might expect as net profit under municipal work- 
ing, and he gave as a minimum figure 20 per cent. 
after 1911, when full possession would be obtained. 
Some members of the Committee differed from this 
expert in his view that this figure would not be 
affected seriously if the routes were broken at the 
city boundary, owing to the uncertainty of existing 
relations with adjacent local authorities ; but, ac- 








cepting his figures, the Committee summarise their 
position in this brief sentence :--‘‘We have to 
consider 20 per cent. of gross receipts with the 
risks incident to carrying on a large business, as 
compared with 15 per cent. of gross receipts as a 
certainty without such risks.” To this we need 
only add that the diffidence of the Committee 
in accepting the sanguine estimate of the expert 
for the case of routes broken at the city boundary 
appears well founded ; and that in such a case the 
20 per cent. might easily be reduced to 15 per cent., 
‘* with risk.” 

In face of this, however, this same Committee 
now reject that sane view, and express their new 
opinion thus :—‘‘ The difference between the ulti- 


/mate rental of 15 per cent. of the gross receipts 
| offered by Mr. Garcke and the profits which the 


experience of other towns warrants the Committee 
in believing could be made under municipal work- 
ing, is too great to justify the acceptance of the 
offer.” If the Committee are really serious in ex- 
pressing such an opinion, with full knowledge of 
the peculiar position Birmingham occupies on this 
tramway question, we are astounded at their lack 
of common-sense. We need only remind our 
readers that the British Electric Traction Com- 
pany has long leases, which have just begun 
to run, from various local authorities skirt- 
ing on the Birmingham municipality, so that co- 
operation with these authorities, improbable at the 
best, is actually impossible for many years to come, 
and the municipal tramcars must therefore, for the 
most part, be kept strictly within the municipal 
boundaries. Yet, in spite of this, the Committee 
are now so sanguine as to look for profits amounting 
to more than 15 per cent. of the gross receipts. It 
is really difficult to believe that the Committee are 
persuaded of the reasonableness of this expectation ; 
and other matters in the report—notably, the re- 
marks about the sinking fund, with which we are 
unable, from lack of space, to deal at present—help 
to confirm us in our doubt. The Committee seek 
to get over what they feel to be a real difticulty by 
saying that they do not deem the financial conside- 
rations to be of the greatest importance in this 
matter. We have already considered the other 
main arguments adduced by this wonderful Com- 
mittee to support their impossible and ridiculous 
position, and we can only await with great interest 
the verdict of the Council on this extraordinary 
document. 

It appears to us to be quite clear that influences 
have been at work in this Committee not directly 
connected with the adequacy or otherwise of Mr. 
Garcke’s offer, for no real attempt is made in this 
new report to rebut the arguments used in the 
previous report in support of the decision then 
arrived at. We have learned by now not to expect 
careful reasoning from the determined municipalist ; 
and if Birmingham cares to stultify itself by follow- 
ing such men blindly rather than decide on the 
merits of the question, the city must abide by the 
consequences ; but we do hope that the matter will 
be fully and carefully considered by the Council 
next week. Till that meeting has been held, we 
defer the discussion of the situation which munici- 
palisation of the tramways will produce. 








THE INDUSTRIAL COMMISSION TO 
AMERICA. 

In our last issue we commented at some length 
on the report of Mr. Mosely’s Industrial Commis- 
sion to the United States, and stated that we would 
return to the subject on another occasion. This 
we now propose to do. 

Mr. Mosely, in his own part of the repdrt, deals 
with the question of ‘‘ trusts.” Personally, he is 
rather inclined, he says, to welcome them, ‘“‘ be- 
cause large organisations with ample capital are 
best able to compete in manufactures on the most 
economical lines. They can fearlessly raise wages 
within given limits ; are in a position to combat 
unhealthy competition; can provide up-to-date 
machinery ad libitum ; can erect sanitary, well- 
ventilated workshops ; and, generally, better study 
the comfort and well-being of the workmen than 
small individual manufacturers, struggling against 
insufficient capital and old machinery.” These are 
the advantages which Mr. Mosely puts forward of 
the ‘‘trust” or ‘* combine,” as compared to ‘‘ the 
small poverty - stricken manufacturing establish- 
ment.” But, we would point out, it is not neces- 
sary that a manufacturing concern should be a 
gigantig¢ trust, such as that chiefly in men’s minds 





at the present time, in order to escape being ‘‘a 
small and poverty-stricken establishment ;” there 
is a medium between the two. The strength of 
the gigantic trust is its monopoly ; and this is a 
weapon that can be used both against the wage- 
earner and the consumer. It is well to say that the 
trust management can ‘‘fearlessly raise wages.” 
No doubt it has that power, because it can squeeze 
the consumer to practically any extent ; but the 
real question to the workman is, whether it will 
raise wages. When a trust has a monopoly of pro- 
duction, such as the modern trusts and combines 
aim at, it not only engrosses all output, but also 
commands, in an autocratic manner, the employ- 
ment of labour. If a workman is dissatisfied, he 
can, of course, leave; but where is he to go? 
There is no competing establishment next door that 
will gladly take him on if he is a good man. He 
is at the mercy of the employer, and monopolis- 
ing trusts are therefore likely to prove as disastrous 
to the workman as to the consumer. 

The same remarks apply to the > of up- 
to-date machinery, to sanitary and well-ventilated 
workshops, and other conditions mentioned by Mr. 
Mosely. Without competition, a workman can only 
depend on the voluntary and, one may say, altru- 
istic promptings of a corporation, which, as we well 
know, has neither body to be kicked nor soul to be 
damned. Mr. Mosely says :—‘‘ It is in the organis- 
ing of capital on the one hand, and in the thorough 
organisation of labour on the other, that I believe 
the solution of industrial problems will be found ; 
and it is infinitely better for manufacturers to have 
to deal with well-organised labour than with a 
heterogeneous mass of workers pulling in different 
directions.” That is very true so far as it goes, but 
it must be remembered that capital always has the 
whip-hand unless there is competition. We believe 
that a good many labour leaders have been favour- 
able to the idea of large trusts, because in some 
cases workmen have undoubtedly had their positions 
improved by these huge amalgamations. That 
is very well at the present time, when trusts 
are, as it were, on their trial at the tribunal of 
public opinion, and are anxious to conciliate the 
goodwill of all who have the power to make them- 
selves heard. After a time, however, when their 
position is consolidated, this motive for generosity 
may be expected to disappear. In short, the 
workman has as much interest as the consumer in 
maintaining competition in productive industry. 

The restriction of output, or the ‘‘ ca’ canny” 
principle, was one of the subjects brought forward 
for consideration by the Commission, and was dis- 
cussed at the meeting of the National Civic Federa- 
tion at New York, and in many other cities. The 
trades union delegates which formed the Commission 
denied, Mr. Mosely tells us, in toto, that such a 
principle was in operation. Mr. Mosely himself 
does not pretend to offer any opinion; but Mr. 
Carroll Wright, the Labour Commissioner at 
Washington, told a meeting of the delegates that 
he would shortly be publishing statistics that 
would prove in some instances a restriction of 
output. English employers know, perhaps, as 
much about the subject as Mr. Carroll Wright, 
and do not need suggestions to help them to arrive 
at a conclusion. Whatever the trades union leaders 
may say, individual workmen are not apt to 
deny the existence of the principle, and, in fact, 
they take credit for it. In their view a work- 
man who exerts himself is ‘‘ taking the bread out 
of one of his fellows’ mouths.” Mr. Mosely 
trusts that the delegates’ denials were correct, but 
he goes on to say :—‘‘ Even assuming there is re- 
striction, I would ask what inducement there has 
been in this country in the past to put forth his 
best efforts?’ To this we would sake Putting 
aside other considerations, many of which exist, 
that there is the inducement of common honesty. 
The employer pays certain wages to the man, 
in return for which the man undertakes to use 
reasonable exertion—to work with sufficient energy 
to give a maximum of production, so long as 
he does not unduly distress himself or injure his 
health. If he does less, he is robbing his employer by 
taking money which is not earned. The statement of 
‘*a leading trade unionist at Bradford” is quoted 
in the report. He said :—‘‘ Just as it is the object 
of the master to get as much work as he can for as 
little wages as possible, so it is the object of the 
workman to get as much wages for as little work as 
possible.” In this, Mr. Mosely tells us, there is a 
great deal of human nature. Possibly there is, but 
it is very low human nature, and both objects 
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would be bad for those who put them into practice. 
Mr. Mosely advises us to ‘‘strip ourselves of cant 
in this matter ;”’ that is undoubtedly a desirable 
thing to do in all matters. ‘‘ Would it not be 
wise,” he says, ‘‘to accept the proposition of 
the Bradford trade unionist as underlying the 
object of both sides?’ We should say, decidedly, 
‘‘no,” because the proposition would lead to a 
deterioration of production that would be fatal 
alike to masters and men. For even if we 
do ‘‘ strip ourselves of cant ’—which often means 
adopting a policy of pure selfishness—we would sub- 
stitute the proposition that both sides should do 
the best they can for themselves. The best for 
the masters is to give the men full, even generous, 
reward for their labour, and for the men to produce 
as much good work as possible in the time at their 
disposal. That would be to the greatest advantage 
of the industry, by which both masters and men 
alike must live. No establishment is likely to be 
permanently prosperous in which everything is done 
to cut down wages on the one side, and, on the 
other, to do as little work as possible. 

The National Civic Federation of New York 
appears to have occupied a good deal of the atten- 
tion of the Commission; and, as our readers are 
aware, a proposal has been brought forward to 
establish a similar organisation in this country. A. 
document was drawn up expressing the desire of 
the Commissioners tothisend. ‘‘ The excellent re- 
sults achieved by the Federation, ” the Commissioners 
stated, ‘‘ have been brought to our notice, the Federa- 
tion having been successful, among other things, 
in bringing capital and labour into closer touch, 
thus providing a practical solution of many of the 
difficulties and vexed questions that arise between 
the two.” There are, of course, in this country 
many bodies that have in view similar ends to that 
of the National Civic Federation ; the Conciliation 
Boards and other combinations having been very 
successful in preserving harmony between capital 
and labour. After all, the working man is very 
much like the grown-up schoolboy, and acts largely 
on impulse. He becomes indignant at supposed 
grievances, but often if the difficulty of the posi- 
tion were explained to him, quarrels or strikes 
would be avoided. In this way the American 
Federation does excellent work. One of its most 
important features is getting information of im- 
pending trouble, and, in the earliest stages of 
a dispute, to step in for the purpose of bringing 
the contending parties together, at a round-table 
conference, before any breach has actually taken 
place, and before any side has assumed a position 
from which it can recede only with difficulty. 
The trouble here is that it is not easy to get 
the confidence of working men ; they are too apt 
to think, if advice given to them does not chime 
in with their inclinations, that those tendering it 
have been bought over by the masters. That is 
the result of imperfect education and want of that 
wider view which only comes with experience and 
higher culture. If, however, a society can be 
formed which has the confidence of masters and 
men alike, there is every hope that labour dis- 

utes will grow more and more _ infrequent. 
he experience of the National Civic Federa- 
tion of America is promising, and it is to be 
hoped that organisations of this character may 
increase. 

In concluding his introductory report, Mr. 
Mosely says :—‘‘If we are to hold our own in the 
commerce of the world, both masters and men 
must be up and doing; old methods must be 
dropped, and old machinery abandoned ; practical 
education of the masses must be instituted, and 
carried out upon a logical basis and with efficiency.” 
That is the conclusion of a most competent 
observer, who has had ample opportunities to form 
an idea on the subject generally, and we think 
there are few who will dissent from it. ‘‘The bulk 
of our workmen,” Mr. Mosely goes on to say, 
‘are already both sober and intelligent ; but with 
many of them there is urgent need to become more 
sober, more rational, more ready to adopt new ideas 
in place of antiquated methods, and improved 
machinery whenever produced, to get the best re- 
sults from the day’s work.” No doubt the bulk 
of our workmen are both sober and intelligent ; 
but, unfortunately, it is too often the least sober 
and the least intelligent that govern popular opinion 
in manufacturing establishments. If the steady, 
sober men would combine to put down the more 
reckless and careless among them, a great step in 





advance would be taken, A few rowdy young men | 


often seem sufficient to demoralise the whole 
factory. 

Turning to the manufacturers, Mr. Mosely says 
that they for their part ‘‘must be prepared to 
assure their men a piece price which will not be 
cut when the latter’s earnings exceed what has 
hitherto been considered sufticient for them. 
Modern machinery must be introduced, the co- 
operation of the workmen sought, and initiative 
encouraged in every possible way.” All this is 
excellent advice, but in regard to the remuneration 
of labour not being cut, and modern machinery 
being introduced, it must be remembered that the 
manufacturer should have some reward for his enter- 
prise and outlay. There has been frequently too 
great a tendency on the part of the men to consider 
that they have a right to all the benefits arising 
from modern machinery or labour-saving appliances. 
There can be no inducement to a manufacturer to 
spend money on expensive machinery and tools if 
the cost of the work is to remain what it was before. 
In these matters, however, there has been much 
improvement during the last few years—in fact, 
since the great engineering strike ; but a good deal 
yet remains to be done in educating the working 
man to a sense of fairness, and to a regard not only 
for the interests of his employer, but also to a recog- 
nition of his own interests. In concluding his report, 
Mr. Mosely says :—‘‘ Without a modernised system 
we cannot hope to compete with countries like the 
United States, which has this advantage, and is, 
moreover, blessed with natural resources such as we 
do not possess. Britain has, however, in the past 
led the world, and might yet continue to do so. 
The material is here ; it remains for masters and 
men mutually to decide whether and how far it 
shall be utilised in the future.” 

With this excellent advice we may conclude our 
review of Mr. Mosely’s public-spirited venture, by 
which he has earned the gratitude of all interested 
in British industry. 








ELECTROLYTIC SYNTHESIS OF 
SUGARS. 

Stnce Woehler broke down the boundary line 
between organic and inorganic chemistry in 1828, 
by preparing urea, only known until then as a 
secretion of the animal system, the distinction 
between organic and inorganic compounds has 
gradually become a mere matter of convenience. 
Organic chemistry is essentially the chemistry of 
carbon compounds. As long as acetylene was pre- 
pared from alcohol or alcohol derivatives, it used 
to be classed with organic compounds, although 
it was known that hydrogen and carbon could be 
made to combine directly to acetylene. When we 
learned to manufacture, in the electric furnace, 
calcium carbide, which on decomposition with 
water yields acetylene in the easiest manner—too 
readily almost, in fact—acetylene passed into text- 
books of inorganic chemistry. The many remark- 
able syntheses of organic compounds worked out 
in recent decades, by systematic researches often 
extending over years, demonstrate that the chemist, 
though he does not pretend to have any real in- 
sight into the constitution of his compounds, has 
certainly mastered some secrets of constructive 
chemistry, if that term be permitted. Yet the 
very fact that most of these syntheses are very 
elaborate, and accomplished only with the aid 
of somewhat violent reactions, prevents the lay- 
man from seeing in such synthetical prepara- 
tions any possible parallel to the methods by 
which Nature works. Now we read that various 
kinds of sugar, capable of fermentation and 
A re active. in the saccharimeter, have been 
obtained simply by electrolysing water which was 
saturated with carbonic acid gas. Such an obser- 
vation seems to bring us nearer to plant-life pheno- 
mena, since the plant builds up its body to a large 
extent by inhaling carbonic acid from the atmo- 
sphere. 

The experiments in question have been made 
by Julius Walther, of St. Petersburg, and 
have been described in the Chemiker Zeitung, 
of August 16 and October 18, 1902. The 
chief interest of the novel experiments lies in their 
great simplicity. Walther starts from carbonic 
acid, generated from marble and hydrochloric acid 
and passed through water. Finding that current 
density is of great importance, he applies as 
anodes brushes of platinum wire 0.2. millimetre in 
diameter, the wire ends being all at equal distances 
from the cathodes. The cathodes have a very large 





surface and are made of platinum, silver, mercury, 
iron, &c., and by preference of clay, aluminium 
silicates. A red clay, containing some ferrous oxide, 
is further mixed with the oxide Fe, O,, or with 
carbon, or with both, and the mass is smeared on 
iron wire gauze, yielding a cathode of high resist- 
ance. A clay pot serves as diaphragm, and the 
anode compartment is sometimes heated with the 
aid of a small incandescence lamp, so that the 
temperature of the anode solution remains about 
5 deg. Cent. higher than that of the cathode solu- 
tion. The experiments have been conducted in 
two parallel series. In the first, the solution of 
carbonic acid gas in water is alone used; in the 
second, certain salts, chiefly ammonium sulphate or 
phosphate, and also vegetable albuminoids, were 
added. The results did not differ in principle, 
though they depend much on circumstances. We 
will chiefly refer to the experiments in which no 
additions were made to the water and COQ,. 

The electrolysis commences, when the water is 
saturated with carbonic acid, with currents of 
2 volts. The tension and strength of the current 
are then raised by steps, by increasing the cathode 
surface, heating the anode compartment, and in 
other ways. Oxalic acid first makes its appearance 
when the current intensity is 0.75 ampere. Then 
tartaric acid is formed, and soon citric acid, the 
latter, when the current meters indicate 4 volts and 
2.25 amperes. The general conditions favourable 
for the formation of citric acid being maintained 
and the current slowly raised, Walther then 
noticed the appearances of carbohydrates at 5 volts 
and 3 amperes—fruit sugar first, finally grape sugar. 
The two memoirs quoted go very fully into the 
chemistry of the compounds, and the experi- 
mental accounts impress the reader as records 
of thoroughly conscientious and competent work. 
Some of the many sugars known reduce 
Fehling’s solution (alkaline copper sulphate) 
directly, and are capable of direct fermen- 
tation, other sugars not; these differences were 
observed. Most sugar solutions turn the plane of 
polarisation. The rotary powers of alther’s 
sugars were not quite so high as they should be ; 
but the isolation of pure products is not easy in 
experiments of this kind, and the great and 
striking novelty is that optically-active sub- 
stances have been prepared, and, moreover, 
in such a remarkably simple way. It does 
not detract from Walther’s merit that Le Royer 
had already obtained formic acid by electro- 
lysis of aqueous carbonic acid solutions, and that 
Kekulé had electrolytically produced an optically 
active sugar, starting from tartaric acid. e need 
not further discuss the chemical side of the investi- 
gation, but must point out, to explain Walther’s 
line of argument, that his products become richer 
and richer in carbon as current and potential rise. 
Oxalic acid has the formula C,H,O,; tartaric acid, 
C,H,0,; citric acid, CyH,O, ; the carbohydrates, 

6H 20, 

Walther regards the phenomena essentially as 
oxidation and reduction processes, and in this 
respect he is in agreement with most electro- 
chemists. That the electric current affords very 
convenient means of bringing about certain réduc- 
tions and oxidations which must, proceed under that 
careful control which the regulation of current 
potential, intensity, concentration, temperature, 
&c., in the electrolytic cell enables us to maintain, 
has long been recognised; and electrolytic processes 
are more widely applied, especially in organic 
chemistry, probably than is generally believed. 
Chemical manufacturers are not very communica- 
tive. But Walther goes very much further. Elec- 
tricity, he argues, isa heat phenomenon. Chemical 
reduction is characterised by a fixation of hydrogen 
or a splitting off of oxygen, and equivalent to 
absorption of heat. Chemical oxidation, on the 
other hand, is characterised by a loss of hydrogen 
or a combination with oxygen, and equivalent to a 
loss of heat. This is not altogether novel. But 
Walther introduces—in addition to iron, which has 
long been known as a most active oxygen carrier 
—hydrogen peroxide, which acts both as a reduc- 
ing or an oxidising agent, according to circum- 
stances, in order tu explain many reactions ; and 
he builds up a new kind of heat balances, to 
account not only for chemical and physical pheno- 
mena, but for life manifestations in general. We 
cannot follow him in his a But his 
arguments certainly set us thinking, and we have 
long since entered upon a stage where the boun- 
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animal and the vegetable kingdom on the one side, 
and the mineral kingdom on the other, becomes 
shadowy. 

We want a certain quantity of heat to dissolve a 
salt, and until the solution is completed and 
equilibrium is restored, certain manifestations of 
energy will be going on. The apparent result of a 
reaction may be heat or cold ; heat anyhow enters 
in some way, and a certain amount of heat is 
characteristic of any mechanical, physical, or 
chemical phenomenon. So it is in life processes. 
The animal system works at a certain normal 
temperature, which, though on the whole re- 
markably constant and independent of the quan- 
tity and quality of the food, may yet be power- 
fully influenced by certain medicines. Physiolo- 
gical chemistry has not yet reached an advanced 
stage. But drugs have synthetically been pre- 
pared in order to produce certain effects, and 
the effects aimed at have been realised. The pre- 
sence of calcium salts favours these electrolytic syn- 
theses of Walther noticeably. We have ascertained 
further that the small quantity of iron contained in 
our blood plays a most important part, which the 
organic chemist in his laboratory, at Oxford and 
elsewhere, has traced through many complicated 
reactions. 

Nobody wonders that we should be able to 
stimulate and to arrest life, both by brute 
violence and by harmless-looking drugs ; we find 
mechanical analogies in the action of certain 
poisons. But we cannot produce life, it is 
objected. Capability of interfering with life does 
not imply possibility of calling forth life. It does 
not. Vet the germ does not any more develop 
under unsuitable circumstances than chemical 
elements will interact when the proper conditions 
are absent. Some germs are exceedingly perish- 
able ; certain bacilli have been kept in liquid air 
—which should destroy all life, we fancy—without 
losing any of their vitality. Argon is very indifferent 
and sluggish under all conditions. The chemist 
has good reasons for regarding nitrogen as not much 
less indifferent. It requires strong spark discharges 
to force nitrogen into combination with oxygen. 
Yet organic chemistry teems with interesting nitro- 
gen compounds, and nitrogen is an indispensable 
constituent of the albuminoids which appear to be 
characteristic of all forms of life. How do some 
plants manage to fix nitrogen? With the aid of 
certain bacteria which produce little tumours on 
the roots of plants, chiefly of the pea family. These 
tumours were considered symptoms of some disease. 
We have now begun to cultivate the respective 
bacteria and to infect poor soils, in which peas 
would not thrive, with them; and fine crops are 
reaped. The technical chemist has still much to 
learn about the conversion of nitrogen into nitrates, 
and the most recent investigations render it, indeed, 
doubtful whether the chief part in this assimilation 
of nitrogen by the plant is played by bacteria, or by 
the soil, or by the iron contained in the soil. Bon- 
nema demonstrates that the common rust spots, 
which we find in the linen we wear, tend to corrode, 
because the iron oxide is, in the wet state, capable 
of oxidising atmospheric nitrogen to nitrite. A 
similar and conceivably less slow process may go 
on in the soil, whose iron would then be as indis- 
pensable to plant life as the bacteria of Winograd- 
sky and Beijerinck. That would mean that it is, 
in this case, as difficult to discriminate between an 
organic phenomenon and a merely chemical process 
as some scientists believe it to be to settle whether 
the powerful fermentations are produced by the 
action of organised living ferments or of dead en- 
zymes. The chemist is only too well aware of the 
strange influences exercised by traces of impuri- 
ties in which nobody suspects any vital forces. 
Sodium metal is apparently dead when immersed in 
petroleum, but becomes extren‘ely vital in the pre- 
sence of a drop of water ; then it perishes rapidly. 
The resulting compound bears n» more resemblance 
to the elements than the plant does to the germ, 
nor do the beautiful zeolitic crystals resemble the 
basaltic rock in and from which they grow at their 
slow rate in infinite variety, to decay again. And 
we must, after all, not forget that some of our 
violent laboratory reactions represent only energy 
manifestations characteristic of favourable condi- 
tions. Hydrogen gas and oxygen gas, every school- 
boy has satisfied himself, will not combine unless 


a spark or a flame start the reaction. Neverthe-| Pp 


less they do combine in the absence of either, and, 
though the process be exceedingly slow, the final 
heat balance is the same, and in the case of hy- 





drogen and chlorine a ray of light will suffice to 
produce an explosion. 

That metals and metalloids are by no means in- 
sensitive to impulses which, a few years ago still, 
were not supposed to affect them in the least, is now 
fully understood. If they seem to respond electri- 
cally as a rule, that is only because we have per- 
fected our electrical instruments so highly. We 
used to puzzle over the marvellous fact that masses 
of strong scents, of absolutely — weight, 
are able to affect our nerves. e now wonder 

ually how it is possible that quantities of radium, 
which are far too small even for our wonderfully 
delicate spectroscopic tests, can act so powerfully. 
Individuality, perhaps, remains the most difficult 
attribute of life to conceive. It sounds absurd to 
speak of the individuality of a piece of wire; yet 
the engineer understands quite well now that he 
has to reckon with the history of that wire. The 
individuality ceases to exist with destruction. We 
do not expect that we shall be able to discern the 
past history of a piece of steel once more, after the 
steel has been transformed into a sulphate and 
reduced to metal and drawn out to wire again. 
But we do not know, and we are equally ignorant 
concerning our own individuality. 








EDUCATION IN JAPAN. 

THE twenty-eighth annual report of the Minister 
of State for Education in Japan, which has just 
come to hand, shows that the Japanese are not 
slackening in their determination to keep the 
educational arrangements of their country up to 
the demands of the times. The latest report has a 
special interest to educationists in this country, as 
it is signed by Baron Kikuchi Dairoku, who is re- 
membered by a good many of his contemporaries 
at Cambridge University as a signal example of 
perseverance and mental power on the part of a 
Japanese student. More than thirty years ago he 
arrived in this country, knowing little English, but 
yet in a course of the usual length he had a bril- 
liant career at the University, and in the final 
examinations he took a high place in the Wranglers’ 
list. Fora good many years he was professor of 
mathematics at the University of Tokio, and took 
a great interest in educational affairs generally ; 
and now he holds, with distinction, the honourable 
position of Minister of State for Education. We 
may venture to express the hope that among the 
changes which often occur in political arrange- 
ments, it may be possible to retain the services of 
such a distinguished scholar and educationist at the 
head of the educational affairs in Japan. The 
Japanese have made great progress in education in 
the past, but now that they are on equal terms in 
political matters with the other Powers, it is more 
than ever necessary that they should keep their 
country to the front in all that is needed, not only 
for industry and commerce, but also for those 
higher requirements which are essentials in the 
lives of all nations which are truly great. 

The report is somewhat voluminous, so that we 
can only touch on a few of its most important 
points ; but as copies of it are sent to many of 
the public libraries in this country, those of our 
readers who are specially interested in the subject 
will have an opportunity of making themselves 
acquainted with its details. During the year under 
review an Imperial ordinance enabled the city, 
town, and village elementary schools to take more 
prompt measures to improve their equipments, and 
some of them have already received their respec- 
tive share of advantages. The position and salaries 
of the teachers have been improved, the courses 
of study have been adapted to the practical pur- 
poses of life, and more complete arrangements 
have been made. for enforcing the attendance of 
children at school, and for assisting the diffusion 
of general education. Special attention is now 
being paid to hygienic conditions and to physical 
training, so that all the questions which are 
being ‘discussed in this country are receiving 
attention in Japan. Secondary and _ technical 
education has been made more complete, and 
the Minister remarks that the people generally 
have begun to attach more and more importance 
to education ; and now, instead of complaining 
about their heavy burdens, they seem to contribute 
more willingly towards the funds for educational 
urposes. Consequently, education prospers 
throughout the country, and the year under re- 
view has witnessed marked progress, the percentage 
of children of school age receiving the prescribed 





course of instruction being 90.35 (boys) and 71.75 
(girls). The number of elementary schools was 23,533 
of main departments, and 3323 of branch depart- 
ments, the total number being 26,856. The number 
of teachers was 92,899, of children 4,683,598, of 
those who had completed the prescribed course of 
instruction, 745,805 ; and of those admitted during 
the year, 1,373,665 ; while the percentage of daily 
attendance was 84.61. 

The training of teachers, both male and female, 
has received great attention, and the arrangements 
and appliances have been made more complete, not 
only for the education of those who wish to take 
up the teaching profession, but also for their train- 
ing in the methods of instruction. There are now 
seven higher schools in different parts of the 
country which are intended as preparatory to.the 
universities, so that, as far as possible, the work of 
the universities should be of a high standard and 
of educational value. 

There are two universities—viz., the Imperial 
University of Tokio and the Imperial University of 
Kyoto. The Imperial University of Tokio consists 
of the University Hall and six Colleges of Law, 
Medicine, Engineering, Literature, Science, and 
Agriculture. We have on previous occasions given 
particulars of these, and meantime it will be suffi- 
cient to note that the College of Engineering includes 
the nine courses of Civil Engineering, Mechanical 
Engineering, Naval Architecture, Technology of 
Arms, Electrical Engineering, Architecture, Applied 
Chemistry, Technology of Explosives, and Mining 
and Metallurgy, with 27 professional chairs. The 
total number of instructors in the colleges was 222, 
including 92 professors, 43 assistant professors, 
69 persons specially appointed, and 18 foreigners. 
Besides these there are 35 assistant professors now 
studying in foreign countries. The number of 
students in the University Hall was 430, and of 
students and pupils in the colleges 2069 and 231, 
being a total of 2880. Among the students there 
was one foreigner in the University Hall and ten 
in the colleges. The one inthe University Hall is a 
native of the United States, the one in the College 
of Law is a Korean, and the one in the College of 
Medicine is an East Indian. Of the seven foreign 
students in the College of Engineering, four are 
Chinese, two are Indians, and one comes from the 
Philippine Islands, while the one in the College of 
Agriculture is a Korean. 

The Imperial University of Kyoto is more recently 
founded than that of Tokio, and therefore is not 
yet so complete. Still, very good progress has 
been made. It consists of the University Hall and 
the Collegesof Law, Medicine, and Science and Engi- 
neering. Of these the most important is the College 
of Science and Engineering, which includes eight 
courses of mathematics, physics, pure chemistry, 
chemical technology, civil engineering, mechanical 
engineering, electrical engineering, and mining and 
metallurgy, with twenty-five professional chairs and 
186 students. 

Besides the universities there are a considerable 
number of special schools in which the standard of 
instruction is high, but the object being some direct 
practical application, they are more conveniently 
dealt with in special institutions than in universities. 
The Tokio Foreign Languages School gives instruc- 
tion in the following eight languages: English, 
French, German, Russian, Italian, Spanish, Chinese, 
and Korean. The Tokio Fine Arts School is pro- 
vided with five courses of study, including paint- 
ing, designing, sculpture, architecture, and indus- 
trial fine arts. The Tokio Academy of Music 
provides very complete instruction both in Japanese 
and foreign music. There are several technical 
schools in different parts of the country, all doing 
very efficient work in preparing men to take charge 
of industrial operations. The agricultural school 
at Supporo is intended to train agriculturists - 
for the Island of Yezo; the Tokio Technical 
School trains foremen and managers and others 
who do not aim at a university career; a 
similar institution has been started in Osaka, and 
is already very fully equipped. Moreover, the 
commercial aspect of education is not overlooked, 
and very complete commercial schools are to be 
found in different parts of the country. The 
Higher Commercial School in Tokio has 11 pro- 
fessors, 4 assistant professors, 31 persons specially 
appointed, and 7 foreigners, the total being 53; 
the number of pupils is 666. ; 

We cannot go into details of the subsidiary insti- 
tutions, such as laboratories for special purposes, 
libraries, committees and organisations for special 
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investigations, but a survey of the report which we 
have been considering shows that the Japanese are 
not content with imparting the results of Western 
science and scholarship to their students, but 
make it clear that it is their aim to extend their 
boundaries and show their applications to the 
special conditions of Japan. 








RAILWAYS (ELECTRICAL POWERS) 
BILL. 

A GovERNMENT measure to be introduced in the 
House of Commons by the President of the Board 
of Trade has now been printed. We refer to a Bill 
which is intended to facilitate the introduction and 
use of electrical power on railways. The proposed 
statute consists of seven clauses, the first of which 
is the most important. It reads as follows :— 

‘* Clause 1(1): With the object of facilitating the 
introduction and use of electrical power on railways 
the Board of Trade may make orders for all or any 
of the following purposes, namely :— 

‘*(a) Authorising a railway company to use elec- 
tricity in addition to, or in substitution for, any 
other motive power, and for any other purpose. 

‘¢(6) Authorising the company to construct and 
maintain generating stations or other electrical 
works on any land belonging to the company. 

‘*(c) Authorising agreements between the com- 
pany and any body corporate or other person for 
the supply to the company of electrical power, or 
the supply to or use by the company of any elec- 
trical plant or equipment. 

" (d) Sanctioning any modification of any work- 
ing agreement so far as the modification is agreed 
to betweeen the parties thereto, and is consequen- 
tial on the introduction or use of electrical power. 

‘¢(e) Authorising the company to subscribe to 
any electrical undertaking which will facilitate the 
supply of electricity to the company. 

‘*(f) Securing the safety of the public. 

‘¢(g) Authorising the issue of new capital by the 
company for any of the purposes of this Act. 

‘*(h) Any other matters, whether similar to the 
above or not, which may be considered ancillary 
to the objects of the order, or expedient for carry- 
ing those objects into effect. 

‘*(2) An order made by the Board of Trade 
under this Act shall, on coming into operation, have 
effect as if enacted by Parliament.” 

The second clause relates to powers for acquiring 
land for the purposes contemplated by the Bill. 
Clause 3 provides for appeals to the Railway and 
Canal Commissioners in cases where, orders having 
been applied for, the Board of Trade propose to 
introduce provisions to which the ped 7 com- 
pany object. The fourth clause provides that the 
Board of Trade must be satisfied, before giving any 
facilities, that all necessary notices have been given 
to the parties concerned. Clause 5 refers to certain 
expenses and fees which are to be defrayed out of 
public money ; while Clause 6 refers to the power 
of the Board as to applications. The Act is not to 
come into force i, a 1, 1904. 

Railway companies, being the creatures of sta- 
tutes, find it necessary to go to Parliament for 
further powers if they wish to launch out in any 
new direction. Thus the adoption of electricity as 
a motive power on a large scale might involve a 
fresh private Act, embodying a number of clauses 
which would be common form in all Acts passed 
for asimilar purpose. It is highly satisfactory to 
note that the Government’ is about to introduce a 
measure which is bound to save every railway 
company adopting electrification an enormous sum 
of money. Thus it is clear that no private Act 
need be obtained if the Board of Trade give the re- 
quisite permission. It is also clear that any railway 
company may, with the permission of the Board of 
Trade, agree with any power-supply company for 
the supply of energy in bulk. It is interesting to 
notice that certain important powers are to be 
given to the Railway and Canal Commissioners ; for, 
as we have seen, if the Board of Trade propose to 
introduce provisions to which the company object, 
the latter body may appeal to the Commissioners. 
We look upon this extension of the Commissioners’ 
jurisdiction as a step in the right direction ; but 
having regard to the great and increasing com- 
plexity of the questions which are constantly aris- 
ing in relation to all forms of electric traction, it 
would seem to be a convenient opportunity for the 
Government to appoint special aaa es for 


dealing with problems such as those which are 


NOTES. 
An American NationaL PuystcaL LABoRATorRY. 


“Our American friends are now establishing a 
counterpart of our National Physical Laboratory, 
but whilst the work of the establishment at Wash- 
ington will be similar to that done at Bushy Park, 
the American Congress has shown much greater 
liberality in endowing the new Institution than 
our Parliament did in the corresponding case. 
Whilst Dr. Glazebrooke and his assistants have 
had to put up with, and make the best of, a con- 
verted private house, the laboratories at Washing- 
ton will be installed in new buildings specially 
designed for facilitating the conduct of the work. 
The land for these buildings has been purchased 
at a cost of 25,000 dols., and measures 74 acres in 
area, but this area will probably be much increased 
before long. It is situated in the suburbs of Wash- 
ington, far enough away from the town proper to be 
free from electrical and other disturbances, and yet 
near enough to be easy of access. In the first 
place, a mechanical and a physical laboratory are 
to be built. The former will measure 135 ft. in 
length by 51 ft. wide, and will be three storeys 
high. It will be fitted with steam and electric 
generating plant, refrigerating machinery, a gas 
plant, and the necessary heating and ventilation 
plant for both laboratories will also be located here, 
as will also the mechanical and electrical work- 
shops. The physical laboratory will measure 172 ft. 
long by 53 ft. wide, and will have four storeys, 
exclusive of an attic. The first two floors will 
be fitted with double windows, and thermostats, 
enabling the rooms to be kept at one constant tem- 
perature, winter and summer. Arrangements are, 
moreover, being made by which the humidity of the 
air will also be under control. This building will 
stand well a from that for the mechanical labora- 
tory, but will be connected with it by a large tunnel, 
through which will be taken the heating and ven- 
tilating pipes, the steam, gas, and water pipes, and 
the electric mains. The amount appropriated by 
Congress for building purposes is 325,000 dols., 
to which must be added the cost of the equipment. 
The staff is divided into three sections—viz., the 
scientific division, the engineering division, and the 
office division—which are all under the control of 
a single director. The personnel of the scientific 
division consists at present of one physicist, two 
assistant physicists, five laboratory assistants, and 
two labourers. That of the engineering division is 
made up of one engineer, one assistant engineer, 
two mechanicians, one skilled labourer, and one 
watchman. The office staff comprises a secretary, 
two clerks, one storekeeper, one messenger, and 
a labourer. Pending the completion of the new 
laboratories, work is being carried out by this staff 
in temporary quarters, consisting of eight rooms 
oo used by the Office of Weights and 

easures in the United States Coast and Geodetic 
Survey, and of a large four-storeyed house in New 
Jersey-avenue. : 


MIninG AND METALLURGY AT THE St. Louis 
EXHIBITION. 


In a communication to the American Institute of 
Mining Engineers, Professor Joseph H. Holmes, 
of St. Louis, gives some interesting particulars of 
the proposed mining exhibits at the St. Louis 
World’s Fair, which is to be held next year. One 
of the exhibits of the Mines Department will con- 
sist of models and maps, showing the extent of 
mining operations in the United States at the time 
of the purchase of the Louisiana Territory in 1803, 
and this will be compared with the extent of the 
— at the present time. The larger part of 
the exhibits in the American Section of the Mines 
Department will be arranged to show the condi- 
tion of the mineral industry of to-day, and to 
illustrate its development during the intervening 
century. The exhibits of the department will be 
divided into five groups and fifty-three classes. 
They will include representations either of actual 
apparatus, models, drawings or photographs of 
processes connected with the working of mines, 
ore-beds, or stone quarries; equipments and 
methods used in prospecting, surveying, testing, 
and assaying. This will comprise the first group. 
The second group will consist of collections of 
rocks and minerals, and equipment for preparing 
material for use, as well as the products manufac- 
tured. Another group will illustrate the whole sub- 
ject of metallurgy, special prominence being given to 





likely to arise under this Bill. 








iron and steel, and to the alloys of various metals. 


This group will include foundry practice and the 
use of electricity, gas, petroleum, and other fuels, 
as well as electro-plating. The remaining groups 
will include models, maps, and photographs of mines, 
quarries, metallurgical and mining equipment, and 
the literature relating to quarrying, metallurgy, 
geology, &c. The exhibits of rocks, minerals, and 
ores illustrating the resources of the United States 
and other countries, will be largely under the 
control of the official Government and State Com- 
missions, and regulations will be in force which will 
result in orderly arrangement and satisfactory in- 
formation being given to the public. The exhibits 
illustrating metallurgical and other processes will be 
largely from individuals and private corporations, and 
efforts will be made to secure these being as com- 
plete as possible. Actual operations will be shown in 
the case of lead, copper, zinc, and gold ; but in iron 
and steel this naturally will not be possible, and in 
that case recourse will be had to models, photographs, 
&c. The Mines Building will cover about 9 acres, 
and promises to be a very handsome structure. On 
one side the ground will rise to a height of about 
40 ft., and this will be tunnelled so as to givea 
very realistic illustration of workings. There is 
also an open space of 10 acres for out-of-door ex- 
hibits. The Commissioners are asking foreign 
nations which exhibit to give special prominence 
to branches of mining industry especially repre- 
sentative of the respective countries, and to show 
especially processes and products chiefly developed 
by them. As will be gathered, the mining and 
metallurgical exhibit is likely to be a most instruc- 
tive feature of the forthcoming great Exhibition of 
America. 


Tue ** Bopy” or LUBRICANTS. 


Whilst there is no difficulty in comparing the 
respective viscosities of a number of lubricating 
oils, it is by no means as easy a matter to make a 
similar comparison as to their relative ‘‘ bodies.” 
Indeed, the peculiar quality designated as the body 
of an oil is not very readily defined ; but all ex- 
perience shows that an animal or vegetable oil is 
a much better lubricant in heavy service than a 
mineral oil of equal viscosity. As long as the 
lubrication is perfect, almost any oil will serve ; but 
in heavy service this is no longer the case, and it 
is in these conditions that the ‘‘ body” of the 
lubricant becomes of importance. A new friction- 
testing machine, specially intended for comparing 
the ‘* bodies ”’ of different lubricants, was described 
in a paper recently read before the American Society 
of Mechanical Engineers, by Mr. Albert Kingsbury. 
In this machine pressures as great as 8000 lb. per 
square inch on the projected area of the bearing were 
obtainable, so that the body of a lubricant could be 
made the essential factor in the tests. Many ex- 
periments have shown that in a well-oiled bearing 
an increase of temperature causes the coefficient of 
friction to diminish, and that it also falls with an 
increase in the pressure per square inch on the 
bearing. In most experiments, however, when the 
temperature increases too much or the pressure 
becomes too great, the bearing ‘‘ seizes,” and the 
experiment is brought to an abrupt close. In 
some of Thurston’s experiments, however, the 
rubbing speed being low and ‘“‘seizing” being 
avoided, it was found that there was a minimum 
coeflicient of friction with a certain pressure per 
square inch of bearing, any variation from this caus- 
ing an increase in the coefficient. Mr, Kingsbury 
holds that this phenomenon, which has not hitherto 
been observed by other experimenters, is, never- 
theless, a characteristic one, and in his own work 
has succeeded in getting a quite similar result with 
bearings tested at a constant speed and pressure, 
but at different temperatures. In these experiments 
the temperature of minimum friction was about 
180 deg. Fahr., and the value noted for the coefti- 
cient was exceedingly low, lying between .0005 
and .0006. This minimum coefficient he finds 
to be much the same whatever the oil used, and 
whatever the load on the journal, or the speed at 
which the minimum coefficient is reached. Until 
this minimum coefficient is reached, Mr. Kingsbury 
holds that the value observed depends mainly on 
the viscosity of the oil, but afterwards it is the body 
of the oil which fixes the value of the coefficient, 
and the greater the departure from this condition of 
minimum friction the more emphasised is the 
importance of the body. Generally, therefore, his 
tests were made with very high pressures per square 
inch. Two oils were run in succession through the 
bearing under test. The friction remained steady, 
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whilst the first of the samples was being used, and 
its value was noted. The second oil was next run in, 
and the coeflicient altered, becoming finally con- 
stant again after a certain time. The values of the 
two constant coefficients was then taken to be a 
measure of the respective bodies of the two lubri- 
cants. In oils of the same class, the body increased 
with the viscosity ; but on comparing a mineral oil 
with a vegetable or animal one of the same vis- 
cosity, it was found that the mineral oil had less 
body, the coefficient of friction being markedly 
greater under heavy pressures. 


A Great Source or Copper Supp ty. 


Evidence goes to show that in Northern Rhodesia 
and in Central Africa there is an enormous wealth 
of copper ore only awaiting the advent of the rail- 
way to be made readily available for the purpose of 
consumers in Europe and elsewhere. So abundant 
and rich are the manifestations that it is freely 
asserted that Africa will in a few years become 
the world’s great source of supply. Reference was 
made in these columns not long ago to some special 
reports dealing with the cupriferous potentialities 
of the extensive areas of land owned in Northern 
Rhodesia by the Northern Copper and Rhodesian 
Copper companies ; and now there are issued reports 
dealing with discoveries of ore of great magnitude and 
richness in the Congo Free State, in a tract of 
country comprised within the area of 60,000 square 
miles over which the Tanganyika Concessions has 
secured the mining rights. Mr. J. R. Farrell, who 
is well known as a copper expert, states that on 
the watershed between the drainage basins of the 
Congo and Zambesi rivers, in the Katanga district, 
bordering upon Northern Rhodesia, some fifty-two 
different copper areas have been located, covering a 
distance of about 175 miles in length and 25 miles 
in width. The country is undulating, with much 
grass, well-wooded, void of underbrush, and healthy. 
Mr. Farrell refers to five of those fifty-two areas 
which are on the main fissure and extend over a 
length of 40 miles—the intervening spaces not yet 
having been fully explored. On one of them, 
Kambove No. 2, one of the several ore bodies is 
reported to expose a fissure vein of solid ore 1500 ft. 
in length and 1000 ft. in width, which can be 
quarried for an average depth of at least 100 ft., 
giving within these measurements about 10 million 
tons of ore above the 100-ft. level. Concerning one 
open cut driven for 270 ft. across a portion of the 
reef to an average depth of 104 ft., Mr. Farrell 
gives these details :— 


17.45 


in 


12.6 
17.04 
25.03 


1.35 
19.48 


Value per 
Cent. Copper. 

First 20 ft. loose material not assayed ... 
Next 14 ft. laminated silicious vein stuff 

with malachite between layers... 
Next 18 ft. soft silicious marly stuff 

strata tee vee nee ove 
Next 34 ft. soft ore ... = vA a 
Next 74 ft. harder, more silicious seams 

malachite ... im “A ~ sie 
Next 12 ft. soft-breasted clayey material, 

not ore shi ove ove ses “se 
Next 44 ft. copper ore, usual type — 

Remaining 54 ft. filled with debris, not 
sampled... aes os ~ ve, _- 
There are 487 ft. of open cuts in this ore body, 
2174 ft. of shafts, and 287 ft. of cross-cutting, in 
which results are reported somewhat similar to 
those in open cut. Allowing fairly for smelting 
losses, the average value of the ores is estimated to 
yield at least 15 per cent. of metallic copper, of a 
grade equal to the best brands now on the market. 
It is stated that the ore could be mined and loaded 
on railway trucks at a cost not exceeding 2s. per 
ton, and with a properly located and constructed 
central reduction works and suitable railway trans- 
port from the mines, the cost of producing a ton 
of good commercial copper should not exceed 121. 
sterling. The average of the eighteen samples from 
Kambove No. 2 ores, according to the check assays 
made by Messrs. Johnson, Matthey, and Co., show 
16.45 per cent. copper, 6.75 per cent. iron, 0.07 per 
cent. nickel, and 0.24 per cent. cobalt, besides small 
quantities of gold and silver. The other areas are 
upon secondary veins, and many of them carry valu- 
able ore bodies. The one thing necessary to develop 
these discoveries in the Congo Free State is trans- 
portation to the seaboard, and this is to be provided 
for by a railway to Lobito Bay on the West Coast 
of Africa. 








Tue Bevoran Coat Trape.—The Belgian iron trade has 
remained without much change. Rails have, however, 
been in good demand for the United States and countries 
which obtain their rail supplies from the Great Republic. 








THE LATE A. FOLLETT OSLER, F.R.S. 


Born in Monument-lane, Edgbaston, Birmingham, 
on March 22, 1808, the-late Mr. Abraham Follett 
Osler spent his childhood in Devonshire; but as a 
youth he returned to Birmingham more than three- 

uarters of a century ago, to assist his father, who 
rom 1807 had been engaged there in the glass trade 
on a small scale. Under the son’s assiduity the busi- 
ness grew steadily, until, in partnership with his 
brother, the late Mr. Thomas Clarkson Osler, he 
established the well-known works of Messrs. F. and C. 
Osler, in Broad-street, Birmingham, for the manufac- 
ture of cut and engraved glass; the firm also make 
their own glass at works in Freeth-street, where it is 
blown, and shaped into many different articles. Branch 
houses for the sale of these productions were opened in 
London and Calcutta. Their manufactures won world- 
wide renown on the occasion of the great Exhibition in 
1851, for which Mr. Osler designed and constructed the 
beautiful crystal fountain that was erected under the 
dome, where it became at once the centre of admira- 
tion ; it is still preserved at the Crystal Palace, 
Sydenham, and remains a monument of his persevering 
aim to secure excellence of workmanship, and of his 
skill and success in achieving this object. 

With the engineering profession Mr. Osler was 
brought into intimate association by the invention of 
his self-registering anemometer, which is one of the 
most trustworthy and most common of those em- 
ployed in this country. The earliest was erected 
in 1840 at the old Philosophical Institution in 
Cannon-street, Birmingham, and was described in 
the Transactions of the British Association. Hav- 
ing only a vane and a pressure-plate — the latter 
a self-registering adaptation of Bouquet’s wind-pres- 
sure gauge-—the instrument canard only the direc- 
tion and pressure of the wind, which were recorded 
upon a travelling sheet of paper, driven at a uniform 
rate by aclock. Eleven years later it was followed 
by his compound anemometer, first erected in 1851 at 
the Liverpool Observatory, on Bidston Hill, Birken- 
head, which records also the velocity and quantity 
of the wind; the velocity is ascertained on the plan 
originally discovered by Mr. Edgeworth, and first 
applied to anemometers by Dr. Robinson—namely, 
by means of hemispherical cups carried on the ends 
of horizontal arms revolving upon a vertical spindle. 
It is recorded upon a travelling paper driven by the 
wind itself, which thus registers also the total quan- 
tity passing during any period of time. In _ re- 
cognition of the value pA areal of these highly 
useful instruments, Mr. Osler was elected a Fellow of 
the oo Society. Yet later, when the indica- 
tions of the pressure-plate were called in question, 
on the Powel 9 that a vacuum must be caused behind 
it—so that what ought to be recorded should be the 
difference between the pressure in front and behind— 
he tried some experiments upon this point, and is 
believed to have arrived at the conclusion that the 
reduction of pressure in the rear of the plate was an 
insignificant element. The rounded peaks of his 
pressure diagrams showed distinctly that a wind 
storm did not come with sudden hammer-blows, but 
each gust lasted an appreciable time, even when there 
were as many as nine in a minute. 

Having retired in 1875 from active participation in 
business, Mr. Osler devoted himself to the study of 
scientific subjects, in which he ever took a profound 
interest. On various aspects of meteorology gene- 
rally he is understood in his later years to have 
written and printed for private circulation a number 
of papers. is natural mental activity thus occupied 
may doubtless have contributed to his longevity. 
Though always declining to enter public life in any 
form, he was well known as a warm but unostentatious 
supporter of many local institutions for the benefit of 
his fellow-citizens of all classes. His death took place 
at his residence, South Bank, Edgbasten, Ricminaben, 
on Sunday morning, April 26, at the venerable age of 
ninety-five, after a short illness. 








Tue Cotn-Storace AND Ick AssocraTION. — At the 
fourth anniversary meeting of the Cold-Storage and Ice 
Association, to be held at the Institution of Mechanical 
on Storey’s - gate, St. James’s Park, London, 
S.W., on Friday, May 8, at 2 p.m., Mr. C. Armstrong, 
chairman of the Imperial Cold Stores, Limited, will 
read a = aad on ‘‘The Cold Storage of Hops,” and Mr. 
G. D. Hunt, of Bath, a paper on ‘‘Cheap Power for 
Cold Stores and Ice Factories.” Mr. L. M. Douglas 
will show a number of limelight views illustrating the 
subject of bacon-curing. The annual banquet will take 
place at the Cafe Monico in the evening, one of the 
guests being Sir Henry Seton-Karr, M.P., a Royal 
Commissioner on the question of Food Supplies. On 
the following day members will make excursions to the 
chill-rooms at the Deptford Foreign Cattle Market, the 
new Poplar cold stores of the London Central_ Markets 
Cold-Storage Company, Limited, and the Real Ice 
Skating-Rink at Hengler’s, Oxford-circus. Tickets for 
the meeting on Friday, May 8, may be had on applica- 
Fi to the honorary secretary, 19, Ludgate-hill, London, 


‘ 





NOTES FROM THE UNITED STATES. 


PuiiaDe puis, April 16, 1903. 

A DOWNWARD tendency has somewhat suddenly 
appeared in Northern and Southern pig iron, which 
depressed quotations from 50 cents to 1 dol. per 
ton less than a week ago. As might have been ex- 
pected, this drop has checked all buying. Consumers 
everywhere two weeks ago manifested a desire to place 
orders, and quite a number of negotiations were pend- 
ing. The outcome is not easy to anticipate. This 
drop has come as a surprise to manufacturers, espe- 
cially to those who have been turning down orders for 
delivery during the early summer. The buyers are 
standing back to see what it all means. iddles- 
brough and Scotch iron have ‘also declined, and quite 
a lot of business about to be placed has been 
side-tracked. It is not only in crude material that 
there are signs of weakness, but in steel and iron 
plates as well. Buyers of iron plates, as long as a 
month ago, showed their incredulity in the firmness 
of prices by refusing to book orders for autumn 
delivery, even at concessions which were then offered. 
Their wisdom has been borne out in results. While 
there nas been no general drop, conditions are gradually 
working around, and a shading of prices of 2 dols. to 
4 dols. per ton is now very cry ger There is a 
vast amount of business in sight for steel plate and 
structural material, and within the past two or 
three days inquiries that were presented two weeks 
ago have been withdrawn. This whole movement is 
simply a protest against the upward tendency 
in prices, and the outcome must be an adjustment 
upon a basis more in harmony with fair margins. 
There is no doubt at all but what a great deal of 
business will be done during this second quarter, and 
it is probable also that there will be a cancellation 
of a good many contracts unless some readjustment 
as to quotations is conceded. The effect will be good 
when the corner is turned. In other branches of the 
steel industry a fair degree of activity prevails. Prices 
are strong for merchant steel, sheet-iron, steel rails, 
girder rails, and for common bar iron. In common bars, 
however, concessions have been quietly made for two or 
three weeks past, and it is at this lower level that 
prices can now be described as firm. The surprise of 
the week has been the decision adverse to railroad 
interests in the Northern Securities Company, wherein 
an attempt was made to merge competing lines. There 
will, no doubt, be an appeal to the highest court, 
and the attorneys for the railroads think they have 
devised a method by which the purpose of the legisla- 
tion controlling them can be evaded. The railroad 
companies will be very heavy buyers of material, 
especially in shop equipment, and in machinery and 
equipment for the manufacture of supplies during 
the year. A large locomotive works will be 
erected in Ohio, to build a locomotive of an 
improved pattern; additional car works are also 
projected to build both wooden and steel cars. Con- 
sumers will welcome a slight reduction in prices, which 
is indicated in pig iron and steel plate; but a quiet 
market can be looked for until the entire trade is 
satisfied that there are no hidden elements of weakness 
which may involve another decline. There is quite an 
active demand for iron rails and steel rails, and as 
soon as railroad companies can obtain new rails that 
they have ordered, a great many old rails will be 
taken up and sold. There is also a very heavy demand 
for all kinds of scrap, particularly railroad and heavy 
steel scrap, and inquiries are now appearing on the 
market which will probably send buyers far from home 
for supplies. The fuel question has been definitely 
settled : supplies are ample, and railroads are now 
making fairly prompt deliveries, especially throughout 
the Atlantic Coast States. Coke is firm in price, 
production is kept at the maximum limit, and a few 
of the larger consumers are beginning to accumulate 


stocks. 
April 22, 1903. 


American pig-iron makers, after profiting with high 
— for a long time, until a heavy importation of 
{uropean iron was threatened, somewhat suddenly 
determined to protect themselves from importations, 
and prices have been reduced sufficiently to keep out 
English or German iron. Foreign prices will be met 
whatever they may be, unless European makers are .- 
in a position to make very considerable reductions. 
This reduction in price has had a_ conserving 
effect upon trade. rge contracts have not yet 
been placed, as most consumers, being pretty well 
supplied for the present, are disposed to await 
developments and make sure that the declining ten- 
dencies have reached bottom. The situation in crude 
and finished steel is strong. Possibly the same thing 
may take place in billets that has taken pe in pig 
iron. Large lots of slabs and billets and sheet bars 
have been imported, and negotiations will probably 
close this week for more material. Mills that are 
making steel rails have been considering the advisa- 
bility of diverting their capacity in order to roll 
billets, for which there is a very urgent demand. But 
it is hardly probable that any such action will 
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be taken, as there is a very strong pressure for 
steel rails. The railroad companies are crowding 
in large orders for rolling stock, and the only 
relief is now to be found in building additional 
capacity to existing plants. The freight blockade 
is still existing in wae § localities ; but there is 
more or less complaint of slow shipments. All indi- 
cations point to the largest wheat crop ever known in 
the United States, and the attention of the railroads has 
already been called to the necessity of providing addi- 
tional rolling-stock to handle it. Very heavy orders 
are coming in for bridge iron, the orders for the past 
week having reached something in the neighbourhood 
of 20,000 tons, and for the entire month, so far, 60,000 
tons, Announcements are made in different cities of 
projected work in office and warehouse building, 
which will call for very large quantities of struc- 
tural material. The manufacturers of shafting of 
all kinds report their productive capacity fully en- 
gaged. The merchant steel-makers report a fair 
demand, but there is an apprehenson prevailing among 
a great many consumers of merchant steel which 
has the effect of lessening the volume of business 
placed. Consumers are counting on lower prices as 
soon as some of the incoming capacity is ready to turn 
out products. The demand for skelp since the open- 
ing of the spring has been quite heavy, and all mills 
are sufficiently supplied with business to prevent any 
shading in prices. Prices for merchant pipe have been 
slightly advanced for prompt deliveries. The scrap 
market is very active and heavy steel melting stock 
is hard to get. There is a heavy demand for track 
supplies, and all mills engaged in this line of work 
have as much business as they feel they can take 
care of during the second quarter of the year. 
Standard sections of rails are very strong, and 
there is an improving demand this week for light 
rails, which bring as high as 36 dols. Reports 
from the Far West are of a most encouraging 
nature, and business of all kinds is opening up nicely. 
The strike among the structural steel workers has 
been adjusted, and a resumption of work has taken 
place. The demand for all kinds of machinery, both 
light and heavy, is keeping the engineering plants and 
foundries working full time, and in many cases over 
time. Nearly all the large engineering plants are ex- 
panding their floor space and their equipments for 
turning out machinery. Boiler and engine work 
is particularly active just now, and the export 
item in machinery is becoming quite an_interest- 
ing feature. Steam turbines are coming into more 
general use, and electric light equipment is being 
contracted for on a large scale. Pumping machinery 
and pumping accessories are quite active, and prices 
for heavy pumping machinery have been advanced 
about 10 per cent. The general tendency of prices is 
rather upward, especially, when early deliveries are 
required. The iron and steel situation is very gratify- 


ing to all interests, and there is no reason for appre- | bo 


hending any sudden changes either as to necessities or 
as to the prices at which work will be done. 








THE INSTITUTION OF CIVIL ENGINEERS : 

ENGINEERING CONFERENCE, 1903. 
_ Tue third of the series of Engineering Conferences, 
instituted with a view to afford opportunities to mem- 
bers practising all branches of the engineering profession 
to meet for the discussion of topics in which they are 
mutually interested, and to become better acquainted 
personally, will be held by the Institution of Civil Engi- 
neers on June 17, 18, and 19. 

This gathering will be inaugurated by the delivery, by 

Mr. 'W. H. Maw, M. Inst. C.E., on the evening of 
June 16, of the eleventh ‘‘ James Forrest” Lecture, the 
subject being ‘“‘Some Unsolved Problems in Engineer- 
ing.’ 
The Conference proper, over which Mr. J. C. Hawk- 
shaw, President of the Institution, will preside, will be 
divided, as on former occasions, into the following seven 
sections :— 


I. Railways. 
II. Harbours, Docks, and Canals. 
III. Machinery. 
IV. Mining and Metallurgy. 
V. Shipbuilding. 
VI. Waterworks, Sewerage, and Gasworks. 
VII. Applications of Electricity. 


The names of the chairmen, vice-chairmen, and hono- 
rary secretaries of the several sections are stated in the 
accompanying list. 

President : JOHN CLARKE HAWKSHAW, M.A. 
Section I,—Rai.ways. Section IV.—MINING AND 


, Chairman : METALLURGY. 
Sir GuiLrorp MoLeswortH, Chairman : 
K.C.LE. E. P. Martin 


Vice-Chairmen : 
FE. Windsor Richards 
R. A. Hadfield 
J. B. Simpson 
A. Sopwith 
John Strain 


Hon. Secretaries 


Vice-Chairmen : 
R. Elliott Cooper 
James ©, Inglis 
J. A. McDonald 
W. Shelford, C.M.G. 


Hon. Secretaries : 


G. E. W. Cruttwell H. 8. Childe 
Basil Mott Sidney H. Farrar 
W. B. Worthington, B.Sc. A. P. Head 


| 





Section IIl.—Harsours, Docks, Section V.—SHIPBUILDING. 


AND CANALS. Chairman : 
Chairman : Sir Joun I. Tuornycrort, 
Sir LEADER WILLIAMS LL.D., F.R.S. 
Vice-Chairmen : Vice-Chairmen : 
B. H. Blyth, M.A, A. Denny 
C. A. Brereton Philip Watts, F.R.S. 
William Matthews, C.M.G. Il. H. West 
H. H. Wake A. F. Yarrow 
Hon. Secretaries : : Hon. Secretaries : 
W. T. Douglass S. W. Barnaby 
A. ©, Hurtzig J. List 
W. H. Wheeler A. E. Seaton 


Section VI.—WATERWORKS, 
SEWERAGE, AND GASWORKS, 


Chairman : 
Sir ALEXANDER BINNIE 


Vice-Chairmen : 
Jeorge Chatterton, M.A. 
George F. Deacon 
Walter Hunter 
Corbet Woodall 


Hon. Secretaries : 
E. P. Hill 
G. Maxwell Lawford 
E. H. Stevenson 


Section I1],—Macuinery. 


Chairman : 
ALEXANDER B. W. KENNEDY, 
.D., F.R.S, 


Vice-Chairmen : 
John A. F. Aspinall 
W. H. Maw 
The Hon. C. A. Parsons, F.R.S. 
A. Tannett-Walker 
Hon. Secretaries : 
H. F. Donaldson 
E. B. Ellington 
H. Graham Harris 


Section VII.—ApPLicaTiIONs OF ELECTRICITY. 
Chairman : ALEXANDER SIEMENS 
Vice-Chairmen : 

R. E. B. Crompton, C.B. 

R. K. Gray 
E. Hopkinson, M.A., D.Sc. 
James Swinburne 
Hon. Secretaries : 
H. R. J. Burstall 
A. H. Preece 
J. ©. Vaudrey 


The premises of the Institution will be unavailable for 
meetings at the time in question, owing to the arrange- 
ments made for holding the annual conversazione in them 
on the evenings of June 17 and 18; and accordingly the 
meetings of the sections, the proceedings of which will 
occupy the time from 10 a.m. to 1.30 on each of the 
days referred to, will be held in neighbouring rooms 
which have been kindly placed at disposal for the = 
by the Institution of Mechanical Engineers, the Sur- 
veyors’ Institution, and the Middlesex County Council. 

The topics to be discussed at the meetings will be in- 
troduced by short notes, the reading of which will not 
occupy more than 10 or 15 minutas, with a view to allow 
as much time for discussion as ible. The subjects 
arranged for, which will be distributed in an appropriate 
manner among the several sections, are as follow :— 


‘* Apprenticeship in Engineering Education.” 

“The Assimilation of Railway Practice as Regards 
Loads on Bridges up to 200-ft. Spans.” 

“The Relative Advantages of Overhead, Deep-Level, 
and Shallow Subways for the Accommodation of Urban 

ilway Traffic.” 

* Automatic Signalling.” 

: The Control and Administration of American Rail- 
ways.’ 
“Dredging Operations in Australian Rivers and Har- 
urs.” 
‘* Dredging, with Special Reference to Rotary Cutters.” 
‘* Foreshore Protection and Travel of Beaches.” 
“The Modern Equipment of Docks, with Special 
Reference to Hydraulic and Electric Appliances.” 

‘* Recent Improvements in Canal Engineering.” 

‘* Internal-Combustion Engines for Driving Electrical 
Generators.” 

‘Speeds of Overhead and other Cranes as a Factor in 
Economic Handling of Material in Working.” 

‘* Use of Petrol Motors for Locomotion.’ 

‘* Gauges and Standards as Affecting Shop and Manu- 
factory Administration.” 

‘* Percussive Coal-Cutters.” , : 

‘* Recent Improvements in Gold-Mining Machinery in 
the Rand.” ; 

‘Present State of Knowledge as to the Crystalline 
Structure of Mild Steel.” 

‘* Equalising the Temperature of the Blast for Blast- 
Furnaces.” ‘ 

‘* Steam and Gas-Driven Blowing Machines for Blast- 
Furnaces,” F 

‘* Continuous Method of Open-Hearth Steel-Making.” 

‘* Alloys of Iron, Nickel, and Manganese.” 

“On taba Shafts.” ; 

‘© On the Comparative Merits of Drilling and Punching 
in Steel for Shipbuilding.” 

‘* Fast Channel Steamers.” 

‘‘The Comparative Merits of Direct-Current, Alter- 


.| nating Current, and Three-Phase Systems for Shipyard 
? 


Pur S. 

‘Steam Turbines.” 

Hi Bacterial Treatment of Water and Sewage up to 
Date. 

“ High Lift Centrifugal Pumps.” 

‘* Smoke Abatement.’ : 

‘* Coal-Gas Standards and their Determination.” 

‘* Raising Water by Compressed Air.” : : 

‘* Applications of Electricity to Driving Carriages in 
Towns.” soar ae 3 

‘* Transmission and Distribution by Single-Phase Alter- 
nating Current.” 

‘* Wireless a, 2 ? 

‘‘ High-Speed Electrical Traction on Railroads.” 


Visits to engineering works will form an important 


| part of the programme, and among them, it is hoped, 


may be included inspections of the works of Messrs. 
Crompton and Co.,.at Chelmsford; the Staines Reser- 
voirs; the National Physical Laboratory, Bushy Park; the 





Great Northern and Strand Railway Works; the Great 
Eastern Railway Locomotive Works at Stratford ; the 
Dover Harbour Works; the works of Messrs. Siemens 
Brothers and Co., and of Messrs. Yarrow and Co.; 
the East Greenwich Gas Works; Woolwich Arsenal ; the 
London United Tramways Company’s Station at Chis- 
wick; Wood-lane Station; Kensington and Brompton 
Electric Light Companies; Central London Railway 
Station at Shepherd’s Bush; new hydraulic power station, 
Rotherhithe ; and the Surrey Commercial Docks. 

Fuller and more detail rticulars of the arrange- 
ments for the Conference will be available tewards the 
latter end of May. Preliminary inquiries as to the pro- 
ceedings should be addressed to the Secretary, the Insti- 
tution of Civil Engineers, Great George-street, West- 
minster. 








ON THE REDUCTION OF WAVE-MAKING 
RESISTANCE BY A NEW METHOD. 
To THE Eprror or ENGINEERING. 

Sir,—The severity of competition increases from year 
to year. At the present juncture we find the navies of 
the Old World and of the New straining every nerve 
to obtain the last knot, each endeavouring to ‘go 
one better” than the record. Speed at sea is recognised 
to be of more importance than ever in naval warfare, and 
just now—thanks to Parsons’ steam turbine and kindred 
improvements in machinery—speeds of 40 miles an hour 
have been attained, as at a bound, and to some minds 
finality appears to have been reached. 

In such a breathing space it is surely not inappropriate 
to consider, in some detail, the difficulties which bar the 
way to still greater progress, with an eye to their reduc- 
tion or removal. 

As is well known, the cbief resistances to the progress 
of a fine-lined ship fall under the heads of :—Skin-fric- 
tion, stream-line disturbance, and wave-making resistance, 
and the greatest of these, at high speeds, is the wave- 
making resistance. 

he sum of these three resistances forms the ‘tow- 
rope strain,” and has been accurately measured by Froude, 
Yarrow, and others. Its exact sub-division, however, 
presents some difficulty. 

To begin with, the skin friction has been most accu- 
rately calculated by the late Mr. Froude, who used sur- 
faces of 50 ft. in length. But it was found not to increase 
directly as the length, and thus with the long ships of 
to-day—say 600 ft.—it is probably over-rated, and, if the 
writer is correct in his surmise, greatly over-estimated. 
The balance consists of the ‘‘stream line” and wave- 
making resistances, and is proenty greater than the 
amount furnished by the usual calculations. But, in the 
present state of our knowledge, it seems difficult, if not 
impossible, accurately to apportion the separate value to 
each. Anyway, with the fine-lined ships of to-day, we 
shall not do wrong in asserting that ot bighapesie it is 
always the wave-making resistance that preponderates, 
and it is to this last that attention is sought to be directed. 

The scope of this paper, therefore, is a modest one ; it 
is an attempt, and confessedly only an attempt, to deal 
with this resistance by a new method. 

In this instance only the bow wave and the two series 
of diverging waves from the forefoot are considered, 
leaving the much more difficult question of the diverging 
waves from the quarter of the stern and following waves 
for subsequent consideration. 

It is at high speeds—say of 20 knots and over—that 
these wave resistances consume the lion’s share—say 
more than half of the energy of propulsion. But at low 
speeds they are not absent ; in fact, like the poor, they 
are always with us, and on a long voyage they materially 
increase the coal bill. 

Can these waves be modified in any way ? 

Can they be reduced ? 

Can they conceivably be abolished ? 

The paramount importance of the issue must be the 
writer’s excuse for. attempting, however imperfectly, to 
answer the questions. 

Speaking broadly, it has kay Be known that they 
are intimately connected with the shape of the bow and 
entrance. A full bow anda blunt entrance produce the 
largest waves. Accordingly, builders have gone on in- 
creasing the leanness of the bows and the length of the 
entrance with beneficial results. But it was soon realised 
that a fine entrance means a long entrance with more 
skin friction, and many builders now think that the 


‘| beneficial limit of ‘‘ fineness” has about been reached ; 


yet even with these fine entrances the wave-making 
resistance at high speeds far exceeds any of the others. 
Can this modification be brought about in any other 


way? 

To this end it will be of interest to bear in mind that 
when two sets of waves interfere, each acts as if the 
other were absent, and therefore the result, so far as the 
motion of any given particle is concerned, is equal to 
their algebraic sum. 

Now, if by any means, conceivable or actually within 
our power, these single effects could be made equal and 
opposite, then their algebraic sum would be, of necessity, 
zero; thus, any particle at the level of the load-line being 
solicited at one and the same moment to move a given 
distance in an upward direction, and the same distance 
downwards, would not move at allin either direction, but 
would. simply remain at rest. Extending this we see 
that under these conditions, at any speed, the surface of 
interference would bea horizontal plane through the load- 
water line. That means that the wave should be still- 
born —would not be produced—whereby energy would be 
saved. 

The application of this reasoning is close at hand ; for 
since the divergent wave is produced by the passage 
through water of a certain solid of known shape, and 


jest tlw ays che mies aie neers oy Aen Ot 





Seta Pian ee ae ee 




















































































Anette ey mes 











596 


ENGINEERING. 


[May 1, 1903. 








is, moreover, constant in dimension and relative position 
so long as the conditions are unaltered, it is not irrelevant 
or impertinent to ask, Can a second solid (hereafter called 
a ‘‘slipper,” for clearness) be constructed such that, 
under the same conditions, it shall, when alone, cause a 
‘disturbance ” which shall be the optical ‘‘image ” of the 
former disturbance about a horizontal plane through the 
load water-line; that is to say, with equal and opposite 
ordinates at all points ? 

If an innovator pretends to be listened to he must duly 
recognise that on fim must fall the onus probandi—the 
burden of proof. That means, he must first show that the 
idea underlying the proposed change is neither chimerical 
or impossible ; nay, that it is not only ible but pro- 
bable, and, finally, that there is a fair likelihood of the 
change being beneficial. 

It will be noticed that the proposal here made is to add 

a submerged solid, whereby the weight and the skin re- 
sistance of the system must inevitably be increased. 
That is clear; and, if no other change occurred, the 
slippér might be dismissed forthwith from serious con- 
ideeiion. 
So that at the outset we have to consider as a necessity 
of the case the possibility of so shaping this slipper that, 
by its addition to a given conditioned solid (the ship’s en- 
trance) it shall form, with that solid, a system. whose tow- 
rope strain shall, under parity of conditions, be Jess than 
that of the solid, taken by itself—i.c., without this addi- 
tion. 

Herein lies the crux of the whole matter, since if 
actual experiment demonstrates that this is not the case, 
then the writer could make no further trespass on your 
patience. Now, that prince of observers, Beaufoy, meets 
the case. (F., 173. 

He found that under constant conditions of speed and 
immersion (viz., 13.5 ft. per second and 6 ft. immersion) 
a given body with 12.6 square feet of surface had a tow- 
rope resistance of 44.78 lb, He added a second solid to 
this first, so that the conjoint surface was now 18.7 square 
feet—i.e., about 50 per cent. more—the volume being also 
increased ; and he found that the tow-rope resistance of 
the system was reduced to 34.06 lb., a reduction of nearly 
one-quarter, say 25 per cent. The solids were all geo- 
metrical solids, and not solids of least resistance. 

Take a fresh example. Under the same conditions: 
A solid of 3.14 square feet surface had a tow-rope resist- 
ance of 62.85 lb. By adding a second solid the surface 
was increased to 7.85 square feet—250 per cent. more-— 
the volume of the system being also greater. He found 
the tow-rope resistance of the system was 51.75 lb. only, 
being a decrease of more than 17 per cent.; and here, 
again, the solids in question were geometrical. Had the 
additions—the ‘‘slippers”—been ‘‘ stream-line” solids, 
or had the mere alteration been carried further, we might 
have expected more striking results than even these. 
Such cases do not stand alone. 

It may therefore now be postulated that it is possible 
so to increase the surface, and with it the volume, of a 
given submerged solid, by the addition of a “slipper,” 
that the tow-rope resistance of the whole system shall be 
less than that of the part. 

At this stage the writer feels justified in asking whether 
that which Beaufoy has done for geometrical solids can or 
cannot be applied to the case of a ship’s entrance in the 
first instance, leaving the run out of present considera- 
tion. If we carefully examine Beaufoy’s experiments by 
the light of present knowledge, we are led to the convic- 
tion that since the whole must have greater skin resist- 
ance than the part, coupled with a lower tow-rope strain ; 
therefore the gain must be in the ‘‘stream-line ” resist- 
ance, and that this, with submerged bodies, is of greater 
importance than had been believed. 

e — from the foregoing that the “‘slipper” must 
be so shaped as (1) to minimise stream-line disturbance ; 
(2) to minimise the inevitable increase in skin friction 
surface and volume. We are therefore prepared to find 
that this ‘‘slipper,” having to serve a twofold purpose, 
must have a twofold nature :— 

1. A ‘‘stream-line” solid symmetrical about the line 
of motion in a horizontal plane, and also in a vertical 
plane through that line. 

2. An upper surface so modified as purposely to pro- 
duce, when progressing alone, a ctl ce which shall 
be equal and opposite to that caused by the ‘‘ entrance” 
one These are indicated by different colours in the 
model. 

3. The lower surface must*then be made symmetrical 
with the upper. The exact shape of the upper ‘‘slipper” 
must be separately found by repeated trials and correc- 
tions. 

To reduce the foregoing to practice—solids, of various 
forms, were submerged and drawn horizontally, at various 
speeds, when it was noted that the water surface did 
follow the inclination of the upper surface of the disturb- 
ing body—provided always that the curves were not too 
abrupt ; also that the disturbence decreased as the sub- 
mergence became greater, but was still plainly marked 
res . submergence equal to the diameter of the disturbing 

ody. 

A rough model of a steamer’s entrance was made. The 
forefoot was cut away at an angle of 12 deg., the entering 
~—_ being 24deg. This was tried at different speeds, 
and, at all, was observed to produce the usual wave dis-- 
turbances. 

A conjecturally-formed model of a “slipper” was sub- 
merged and tried, alone, in various ways, at varying 
agree It was observed that, provided the inclinations 
of the upper surface or the immersions were not too great, 
the water surface did follow them. 

Inasmuch as it appeared probable that the progress of 
the “‘slipper” through the water would tend to set up a 
wave system of its own, and, tanto, to prevent the 
tendency of the “‘entrance ” to ah its own wave system, 





a second and larger ‘‘ slipper ” was then made, the whole 
forming a ‘‘stream-line” solid, without any modification 
of the upper face, the idea being not so much to correct 
the ‘‘entrance set” of waves as to substitute for the 
entrance itself a stream-line solid, noting the effect of the 
substitution. This solid was tried alone, at various speeds 
and immersions, with the result that the water surface 
followed the upper surface, as before. : 

At a depth about equal to the diameter of the ‘‘slipper” 
the surface disturbance was very slight. No accurate 
relation between speed and disturbance could be noted 
by mere inspection. The first ‘slipper ” was then fastened 
to the entrance, and the system tried at varying speeds 
and draughts, with the apparent result that the water 
surface remained almost quiet, and that at 5 per cent. 
inclination* a hollow water line appeared—correction 
overdone. , t 

The second larger ‘‘slipper” was then tried with the 
entrance, and the behaviour of the system observed at 
varying s and draughts, with the apparent result 
that the waves were almost inappreciable and the water- 
line almost undisturbed. When the “slipper ” was inclined 
downwards and forwards at a small angle—say, 5 per 
cent.—the water-line appeared to be lowered. But ex- 
periments on a larger scale are desirable. 
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Fig. 2. ENTRANCE AND SLIPPER. 
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It may fairly be urged against the “‘slipper” that, 
though correct in theory, it may yet be inapplicable in 
practice. 

1, That more quay room would be occupied. 

2. That steering would be affected. 

3. The trim of the vessel materially altered. 

4. The skin resistance must be greater, and there is 
here more surface to grow foul on a long cruise. 

5. The extra weight is in the wrong place, making a 
wet ship, and increasing the strains on the hull in ‘‘sag- 
ging » and ty hogging.” 

6. The ‘‘slipper” would prove a source of danger to a 
colliding ron | or to a smaller craft crossing the bows. 

7. The “‘slipper” can only be correctly shaped for the 
speed, and is therefore incorrect at all others. 

8. Additional expense. 

Per contra. In favour of the “slipper” it may beurged :— 

1. It is virtually equivalent to a finer entrance ; since 
‘* fineness” is measured, not so much by the acuteness 
of the angle of entrance, as by the relation subsisting 
between successive volumes of submerged equidistant, 
vertical cross-sections. 

By making the “slipper” taper away aft faster than 
the ‘‘ entrance” increases, the fineness mes theoreti- 
cally infinite, and this, without the penalty of increased 
surface. Provided always that the sinuosities of the 
“slipper” never exceed a fair ship-shape surface. 

2. That the “slipper” could either be so constructed as to 
strengthen the hull and increase the stowage room, or 
distinct from the hull and so made as to crumple up in a 
collision, and thus save the hull by acting the ré/e of a 
‘breaking collar” in millwork. 

3. The presence of a “slipper” could be easily notified 
by a special mark on the cut-water, to be agreed on. 

4. The “slipper,” if flattened out horizontally, would 
tend continuously to damp pitching, scending and rolling, 
all of which cause, at sea, t loss of energy. 

5. Similar vessels, ¢.g., Ericsson’s monitors steered ad- 
mirably, did not pitch or roll, and behaved well through- 
out 


6. Mr. Dixon’s Cleopatra, though widely differing from 
h 


the usual shape of hull, yet behaved well during the 


heavy storm in the Bay of Biscay. 


* Forwards and downwards. 


‘ 





| without a hitch, and the owners, thé 


7. The submarines now in use also —— to behave 
and steer well. The same may be said of torpedoes. 

8. Even if it were proved that. at moderate speeds a 
“slipper” was prejudicial, there must come a higher speed 
at which it should prove a source of gain and not loss. 

Assuming the soundness of the fundamental idea, and 
even the satisfactory nature of these rough experiments, 
it must be clearly recognised that, after all, crucial ex- 

riments need to be carried out with larger models care- 

ully made—preferably a pair—one with and the other 
without the ‘‘slipper.” These should be towed, curricle 
fashion, as in one] English’s experiments, and the 
towrope strains measured by the dynamometer. Photo- 
graphs of the original and induced-wave systems gene- 
rated by the two models would be necessary, as furnish; 
ing permanent records for comparison and as guides 
indicating the direction in which the slipper would need 
modification. 

The writer hopes that among the numerous readers of 
pi influential journal some may be found with deeper 

nowledge of the subject who, possessing the necessary 
facilities, would attack this interesting problem in an 
exhaustive manner suitable to its worldwide importance. 

A suitable examination could not fail to yield results of 
commensurate interest and value. 

It is hoped that these remarks may be the means of 
directing the trained attention of shipbuilders and owners 
to the subject. 


January 24, 1903. WALTER CHILD. 








NAVAL ENGINEERS. 
To THE Eprtor OF ENGINEERING. 

Srr,—I hope your readers will not be misled by Mr. 
Johnson’s letter, and think that he expresses the senti- 
ments of many active service officers. 

This sentimental grievance will adjust itself in the near 
future ; the present is the correct transition arrangement. 
So far the new naval scheme has been developed on the 
very fairest lines. There are many adjustments od to 
make, of course, but among my contemporaries there is 
every —— of their fulfilment with justice to everyone 
concerned. 

Your readers may be interested in an expression of an 
opinion—I speak for no one but myself—on the scheme : 
under it we shall get quite as engineers as at present, 
and the deck officer will be better fitted to contend with 
the naval developments of the future. As to the com- 
mand of men, it is a mere bogey raised by a few pessi- 
mists ; no officer handles his men better than the present- 
day engineer ; this is generally acknowledged. No early 
training appears to be necessary in their case, and it is 
only reasonable to conclude that it should not be neces- 
sary for the future naval officer generally. 


Yours faithfully, 
April 27, 1903. Ex spr Fortis. 








LAUNCHES AND TRIAL TRIPS. 

Messrs. HARLAND AND WOLFF have just launched from 
the south end of their yard the large steel twin-screw. 
mail steamer Marmora for the Peninsular and Oriental 
Steam Navigation Company. She is 530 ft. in length by 
60 ft. beam, will have two masts, and be schooner rigged. 
Her gross tonnage is about 11,000, and she will be pro- 
pelled by two sets of quadruple-expansion engines of 
10,500 indicated horse-power, which are being constructed 
by the builders of the vessel at their engine works on the 
Abercorn basin. 


On ape mag” the 16th ult., the steel screw steamer 
Leo left the Wear for her official loaded trial. The 
steamer has been built by Messrs. R. Craggs and Sons, 
Limited, Middlesbrough, to the order of Messrs. Finska 
Angfartygs Aktiebolaget, of Helsingfors. She is 290 ft. 
long, 40ft. beam, and 19 ft. 6in. deep, and will carry about 
3000 tons on a light draught, with large measurement 
capacity. The machinery .has .been supplied by the 
North-Eastern Marine Engineering Company, Limited, 
of Wallsend-on-Tyne, and has cylinders 21 in., 34 in., 
and 56 in. in diameter by 39 in. stroke, steam being sup- 
plied by two single-ended boilers working at a pressure 
of 165 1b. to the square inch. The speed guaranteed was 
10 knots in fully-laden condition, and a six hours’ coal- 
consumption trial was to be run. The trials of speed and 
consumption were in every way satisfactory, a speed of 


10? knots being easily maintained. 


On Saturday, the 18th ult., the new passenger and 
cargo steamer Tchernomore, built by the John Cockeril. 
Company, of Antwerp, proceeded to the Maplin Sands 
for the official trial trip on the measu mile. Her 
dimensions are :—Length, 241 ft.; breadth, 33 ft.; depth, 
23 ft. The machinery has been made by the builders at 
their engine works at Seraing, and is of the triple-expan- 
sion type, with cylinders 224 in., 36 in., and 574 in: in 
diameter, with a stroke of 43 in., supplied with steam at 
a pressure of 160 lb. per square inch, by two steel single- 
ended boilers 13 ft. 6 in. in diameter by 9 ft. 10 in. long, 
arran, to work both with natural and Howden’s forced 
draught. The terms of the contract required a speed of 
104 knots with natural draught. This s was con- 
siderably exceeded, 11.54 knots being obtained on a mean 
of four runs, and 11.94 knots was obtained with Howden’s 
forced draught. After the trials at the measured mile, 
engines were set so as speed to drive the vessel at 104 
knots, which speed was maintained for a period of 12 
hours without interruption. For half this time the 
boilers were worked under natural and for the remainder 
under forced draught. The —l worked perfectly 

lack Sea Transport 
and Assurance Company, of Odessa, whose representatives 
were on board, were thoroughly satisfied, 
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it is carried on elsewhere than in a public highway.” 
It adds that ‘‘ persons engaged in trade disputes have 
no more right than others to carry on their arguments 
in a manner which constitutes a public nuisance.” 
Precisely so. If a measure were drawn which would 
place all on a common footing, the present contentions 
might well cease. The objections to the clause deal- 
ing with conspiracy are not strong ; indeed, the cir- 
cular says that ‘‘it is a matter of no practical import- 
ance” in view of the decision in a recent case. The 
motion which the employers support is to reject the 
Bill until an authoritative statement of the law as it 
now is shall have been issued. 


The Reports of the Mosely Commission were dealt 
with in our leading article last week, and we shall 
refer to them again at length. But a few remarks 
may not be out of place here, inasmuch as the ap- 
pointment and doings of the Commission were duly 
chronicled in ‘‘ Industrial Notes.” Mr. Barnes, of 
the Amalgamated Engineers, is severe upon Pitts- 
burgh, but meaner the system at work at the 
Westinghouse Company’s electrical engineering works; 
what he calls the ‘‘ novel system of apprenticeship” 
appears to be commendable, the training of foremen or 
managers, and of mechanics. At another place he 
observed that there was a close connection between 
the workshop and the school, and a close relation- 
ship between the management and the men. At 
Philadelphia the gang system was in vogue; double 
shifts were weliel and the hours were long. He thinks 
that more work is done per hour, but not so well as 
in British establishments. In general, the American 
workmen do more, are paid higher wages, they save 
more, are more sober, and are not discharged earlier 
in life than British workmen. He says that the reports 
that American workmen attend to more machines 
than the British are not proven. He does not despair 
of British engineering industries ; but in cases the 
methods might and can be improved. 

Mr. Maddison, of the ese at el thinks that the 
advantages are, on the whole, favourable to the work- 
men. Specialisation and sub-division of labour are 
the general features throughout. He condemns the 
system at the Washington navy yard—the engineer- 
ing shops are very om a the Sedadey adisgrace. The 
sub-letting system was in vogue. In general the 
American workman turns out 25 per cent. more than 
the British workman, 10 per cent. by extra effort, 
and 15 per cent. by better facilities. But his wages 
are double—100 per cent. higher ; therefore he is better 
off to the extent of 90 per cent. beyond his extra 
efforts. 

The reports on the cotton industry are very full and 
complete as to details. The delegates do not think 
that the American workpeople work at a higher pres- 
sure than in England. The two reporters differ some- 
what in their views: Mr. Ashton, for the spinners, 
says that the American operative is better fed, but 
not better housed or better clothed than the British ; 
but he is: better paid by 40 per cent. He does not 
gamble or bet, like the English spinner; he is more 
temperate, and his general conditions of life are better. 
Mr. Wilkinson says that the yarns are better, and 
hence the weaver can look after more looms—from 
12 to 21 per weaver. He declares that the Lancashire 
operatives are as well fed, better clothed, and better 
housed than the American, and that the American mills 
are not so good in sanitation or ventilation as those in 
Lancashire. As regards bricklaying, Mr. Taylor states 
that the wages are about double, and that the low-paid 
British workman gives better value for his low wages 
than the American does for his higher rates. He 
admits that the American lays more bricks per day, 
but the bricks are smaller, and the work is not so well 
done as to binding as in England. Mr. Wall reports 
that the conditions under which the blast-furnace- 
men work are much better than in Britain. Labour- 
saving appliances are extensively used to lighten the 
work. e declares that he found no instance of the 
American working at high pressure. 

The delegates seem to have been impressed by the 
superior position of American workmen: they are 
better educated ; have better mechanical and labour- 
saving appliances ; and they have a higher standard of 
sobriety and self-respect—standards to which the new 
immigrants soon conform. All the delegates seem to 
approve of the National Civic Federation, and its 
pro ls for averting strikes; but they do not appear 
to sanguine of any such institution being estab- 
lished at an early date in this country with the full 
concurrence of the parties concerned. The reports 
a to be of value alike to employers, to workmen, 
and to the general public. 


The Amalgamated Engineers’ Journal reports that 
trade is certainly better in the engineering branches, and 
is improving. The number of poet lg is reduced, 
and there is a demand for pattern-makers. The increase 
in membership was great, nearly 500 being added in 
the month. The conferences upon the pro re- 
duction in wi 
current month. 


es resulted in its ogy mc em until the 
the 


Meanwhile Southampton em- 





ployers have withdrawn their notices by reason of the 
improvement in trade. The total number of members 
was 94,157. Of these, 3642 were on donation benefit 
—decrease, 229; on sick benefit, 2390—decrease, 58 ; 
on superannuation benefit, 4332—increase, 45. The 
members are voting upon the question whether they 
will increase their investment in the Co-operative 
Printing Society. The investment yields 74 per cent. 
per annum. The members are also asked to vote for 
a 6d. levy to the Benevolent Fund, which is now 
exhausted. Three more members of the union have 
been elected on public local bodies. One member has 
been excluded as “‘ unfit.” In five years of good trade 
he had drawn 68/. 13s. 10d. ; the branch thought that 
quite enough. The council reports that they have 
made arrangements with their bank whereby 24 per 
cent. shall be allowed on all current cash accounts. 
This is to apply to branch accounts, as well as to the 
general office accounts. The Australasian Council 
report that trade is bad in all the States of the Common 
wealth, and moderate in New Zealand. In Queens- 
land attempts are being made to reduce wages. In 
Canada and America trade is good; there was an in- 
crease in membership, and a decrease of unemployed. 
One note in the report is a welcome one : the members 
welcome brother workmen and unionists from the old 
country. There appears to be room for good, capable, 
sober workmen in the United States. 

The position of the iron trades in the Wolverhampton 
district has improved, and is improving. New business 
continues to come in at a steady rate ; but makers of 
both marked and unmarked iron complain of slowness 
in the market. They decline, however, to lower their 
rates, though it is said that they have had tempting 
offers by some of the large export houses to do so. 
This shows the trend of trade. Black sheets are in 
quiet sale ; but for galvanised corrugated sheets there 
is a good demand both for home and export purposes. 
A fair business is reported in best sheets, plates, 
structural iron for engineering, for railway wagon 
building, and other purposes. Steel continues in 
active request. In the engineering industries an im- 

rovement is manifest, especially in structural work, 
in railway carriage and wagon work, and in the boiler- 
making and iron-moulding branches. Pattern-makers 
are also busier, indicating further work in the near 
future.” In the hardware industries there are greater 
variations. Some branches continue busy ; others are 
moderate or fair ; some are quiet ; others complain of 
slackness, few of really trade. On the whole, 
the prospects are brightening as the weather improves. 


In the Birmingham district the improvement was 
still more manifest. In the iron market there was a 
good attendance, and business transactions indicated 
the prospect of a brisk quarter of trade. Old contracts 
are worked out ; foreign competition is well nigh gone ; 
and users are ready to place orders for, at least, present 
requirements. The market was in favour of buyers, 
as crude iron dropped 6d. per ton. There has been a 
better demand for unmarked bars at an advance, and 
steel for structural purposes. The engineering and 
allied trades are moderately employed, and other users 
of iron, steel, and metal are, on the whole, fairly busy, 
with variations as to pressure of work. 


The position of the engineering and allied industries 
in the Lancashire districts has distinctly improved, and 
isimproving. In all the leading branches new work is 
coming forward freely, and in increasing quantities. It 
is said, however, that low prices have to be taken in 
many instances. Most of the works are well off for 
orders, and shops that were ill employed are busier all 
round. Locomotive and railway wagon-building, elec- 
trical engineering, machine-tool-making, and the boiler- 
making trades are fairly active all round, and there is 
a tolerable weight of work in hand for structural engi- 
neers. The textile-machine-making branches also are 
better employed than for some time past. The outlook 
is indeed very encouraging, in spite of low prices ; and 
the latter will advance with a greater pressure of work. 
In the iron trades the reports are not so satisfactory. 
The receding price of fs: 1 iron causes some hesitancy 
in buying, but users have to purchase for immediate 
requirements. Beyond this they do not seem inclined 
to go, hoping for some concessions in the rates. Steel 
is said to be weaker in demand, but there is no change 
in prices, 


The Coal Conciliation Board in South Wales, having 
failed to secure the services of a high official in the 
Board of Trade as chairman of its committee, prac- 
tically as umpire, applied to Sir David Dale, who has 
consented so to act. The Board is fortunate in its 
selection. Sir David Dale has had much experience, 
and he is large-minded and sympathetic. Itis not to be 
regretted that the first selection failed, as the official 
named might have to act in the capacity of arbitrator 
under the Conciliation Act, otherwise he was excep- 
tionally fitted for the task. It is to be hoped 
new Board will be able to avert disputes, or, if they 
arise, deal with them in such a way as to avoid strikes. 


that the | h 





The Scottish miners seem determined, if possible, to 
oust all foreign miners from the coal pits. The posi- 
tion had become so serious and threatening last week 
that the Scottish Federation of Miners decided to 
intervene, and to ask the National Federation to join 
in the protest, and to agree to cease work where Poles 
are engaged. The complaint is that the employment 
of Poles is dangerous, by reason of their not knowing 
the language ; but the real reason is that the Poles 
work for lower wages than the Scottish miner. This 
racial war in labour disputes is growing and extending, 
in spite of what is called the ‘‘ solidarity of labour.” 


The labour question in South Africa is still to the 
front. Efforts are being widely made to obtain black 
labour, but there seems to be a lack from some cause 
or causes, not made very clear. Some of the great 
mining companies appear to think that Asiatic labour 
is required, and seek some means whereby it can be 
secured and introduced. And yet we have here ‘the 
unemployed question,” while in the newly-annexed 
territories of South Africa labour is wanting. The 
British artizan throughout the whole of South Africa 
is anxious to maintain and extend ‘his own rights.” 


We have always regarded the proposals for the limi- 
tation and regulation of the hours of labour by Act of 
Parliament as a doubtful policy, except where actually 
required by conditions of life, limb, or health. The 
Shop Assistants’ Union go in for extensive regulation. 
Lord Avebury has hitherto been theirchampion. But 
the union is now running full tilt against his Bill, be- 
cause it does not go farenough. The result is that 
assistants outside the union are taking sides with his 
lordship, and some sharp paper encounters have taken 
place between the advanced, or aggressive party, and 
the more moderate section. 


Another great labour dispute has arisen in the 
American coalfields, by which some 30,000 colliers are 
locked out. The scene of the dispute is in the Shenan- 
doah district, Pennsylvania. The Philadelphia and 
Reading Coal Company gave orders to the men to 
work the full term of nine hours on Saturdays, hither- 
to a shorter day, as in this country. The men did not 
comply, and when they went to work on the following 
Monday the pits were closed against them, at least in 
32 out of a total of 43 pits in the district. The action 
of the company seems to have been rather hasty, for 
no attempt seems to have been made to settle or even 
to discuss the matter. 


The threatened strike of Scotch ironworkers has 
been, for the present at least, averted, the employers 
having agreed to postpone the proposed reduction in 
wages for three months. 


The strike of masons at Newcastle terminated last 
week, the Associated Master Builders having with- 
drawn their demand for an alteration in the working 
rules and regulations. 

The strike of masons at Basle ended last week, the 
a abandoned their demands and returned to 
work, 

The harness makers on strike in the Birmingham 
district refused to submit their dispute to arbitration. 
The employers have, it is alleged, imported a number 
of non-union men, and are prepared, it is said, to 
execute orders in spite of the strike. 


The Standing Committee on Trade have amended 
the Government Bill (Employment of Children) in such 
a manner as to compel the local authority to make 
by-laws for the regulation of child labour. The 
Government propose permissive legislation ; the Com- 
mittee have made it compulsory. What the fate of 
the measure will be on Report remains to be seen. It 
is probable that the House will endorse the change. 








THe Nationa PuysicaL Lasoratory.— The com- 
mittee have recently made two further appointments to 
the staff of the Laboratory. ‘Mr. C. C. Paterson has been 
appointed to take charge of the electro-technical work, 
including photometry. Mr. Paterson was, for a time, a 
pupil at the Finsbury Technical College. After a works 
apprenticeship with a London firm and experience as a 
fitter in a Glasgow workshop, he became an_assistant_in 
the Standardising Department at Faraday House. For 
the last nine months he has been in the employ of the 
Machinen Fabrik Oerlikon, working for some time at the 
three-phase motors and boring plant on the Jungfrau 
Railway, and for the last six months in the Testing 
en esr. wm at Zurich. Under an arrangement with the 
Indian Government the Laboratory is about to take over 
the work of oe gee the tide tables for Indian ports. 
In this they will have, for the present, the assistance of 
Mr. Roberts, of the Nautical Almanac Office, in whose 
hands the work has been for many years. The committee 
have appointed Mr. F. J. Selby, M.A., formerly Scholar 
of Trinity College, a as assistant in charge of 
the work. Mr. Selby took his degree as sixth wrangler 
in the Mathematical Tripos of 1891, and since that time 
as been e in mathematical and physical work. 
He will also act as librarian to the Laboratory, and will 
assist the director in his correspondence. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
Address by the President, Mr. J. HaRTLEY WICKSTEED. 


Let me thank you for electing me to the honourable posi- 
tion of President of this great Institution, of which George 
Stephenson was the first President, in 1847, and which 
now numbers nearly 4000 members. We are associated as 
members of this Institution for the purpose of promotin 
‘“‘The Science and Practice of Mechanical Engineering.” 
The history of mechanical engineering is co-existent with 
the history of iron. ‘As the production of iron has de- 
veloped, so have the works of the mechanical engineer. 
His monuments are in iron ; with it he builds ships, guns, 
engines, and all sorts of machines, by which the labour of 
man is lightened, and ‘is increased in its productiveness, 
and the circulation of mankind through the arterics of the 
world is increased in volume and rapidity. A current of 
humanity is created through all the nations, and this is the 
very contrast to congestion and stagnation. It carries 
ideas and knowledge on its stream, and also the produce 
and specialities of distant climes and races. It stimulates 
production in all industries ; and what rig scery f is there 
to which the mechanical engineer has not lent his assist- 
ance? 

Even in agriculture, where soil, water, and sunshine are 
the Moe elements of production, the mechanical engi- 
neer has takena hand. De Laval, with his iron bow] revolv- 
ing at a _— which would disperse an earthen vessel by 
centrifugal force, has so intensified the force of gravity as 
to compel the creamy particles to separate from the rest 
of the milk in fewer seconds than it would take hours if 
left to the action of gravity alone. 

Let us trace the ——h of this iron, the great ally of 
the mechanical engineer. There is every reason to sup- 
pose that, in countries where iron ore existed on the sur- 
face, the knowledge - iron would y —— We only 
n to pre-suppose the possession of fire and then imagine 
some one Savin a grid made of sticks daubed with red or 
brown hematite ore a few hours in a charcoal fire, and the 
result would be a lump of malleable steely iron in the 
embers. We can therefore assign no date to the first 
knowledge of iron, but in the earliest written records to 
which an accurate date can be fixed—namely, in the fourth 
millenium B.c.—we find Pyramid texts which prove be- 
yond question that iron was well known in Egypt at that 
time, and that it was forged into weapons, tools, and in- 
struments. After an obscure existence of at least 3000 
years, iron became historically famous. 

The time of Homer, 880 B.c., was notable for the atten- 
tion that was given toiron. At that time it must have 
been cheaper than bronze, as is evidenced by the fact that 
objects have been dug from the mounds of Nineveh of 
about the time of Homer, and of which some consisted of 
cores of iron, round which bronze had been cast. Con- 
currently with this extended use of iron we shall find evi- 
dences of the primitive science and practice of mechanical 
engineering. For example, in the wall sculptures from 
Nineveh, with which Layard has enriched the collections 
of the British Museum, there is one in the Nimrfid gal- 
lery illustrating the campaigns of Assur-nazir-pal, 884 
B.C. It shows a battering-ram, and a chain to catch up 
the head of the ram to destroy its action. The m 
of the battering ram is hinged near the centre, and 
it is swayed up and down from the light end by men 
behind the protection of a barricade. The chain is —_ 
down in a loop from the walls of the besieged city to cate 
the heavy end and break its force in descending aguinst 
the wall. Here we have primitive mechanical engineer- 
ing contemporary with the iron epoch of the Mycenzan 
civilisation. It is true that this marble sculpture does not 
inform us of what material the chain and ram-head were 
made ; the ram-head was probably a bronze casting, and 
the chain of forged and welded iron. A few centuries 
later, a chain fora similar purpose is specifically described 
by Thucydides, who says that the Platezans, during the 
siege of their city by the Thebans, 429 B.c., made use of 
long iron chains to suspend beams which they dropped so 
as to break off the beats: of the battering-rams brought up 
against their city. At this same period iron was known 
to make such formidable instruments of war that, as is 
recounted by Pliny the Elder in the treaty which Porsena 
eg to the Roman people on the expulsion of the 

ings (509 B.c.), there was a specific provision that iron 
was not to be used except in agriculture ; and the most 
ancient authorities have preserved the fact that it was 
then that writing with a bone style came into practice. 
A classical friend has translated for me a passage from 


Ennius, who lived 200 B.c., and who used the word | ( 


‘‘ferrum” indifferently for either war, sword, or iron 
itself ; and the words of this early Latin author are so 

udint and poetical that I will here record them :—‘‘The 

rst signs we should mention are those of iron; iron is 
the best and worst implement of life, inasmuch as 
therewith we cleave the earth, saw trees, agen bushes, 
compel our vines to renew their growth yearly b: 
shearing off their growth, shape stones, and for all 
other purposes we use iron; but we likewise use it 
for wars, slaughters, robberies, not only at close 
quarters, but also as a swift missile, now hurled by en- 
gines ‘and now by the arm, and sometimes even winged, 
which latter I take to be the most infamous perversion 
of the human intellect, inasmuch as we manufacture this 
monstrous bird that death may reach the man the quicker 
and give the iron wings. Wherefore the blame of man 
must not be set down tothe account of Nature.” 

Mark the words ‘“‘ swift missiles hurled by engines.” 
_The mechanical engineer gave ‘‘ thé iron wings.” He 
has increased the speed of its flight since then by puttin 
gunpowder behind it. . He put steam into it an 

eit run and swim, and he has charged it with the 
unseen forces of magnetism and electricity. About the 
time of- Ennius iron began to emerge from its primitive 


g investigations, and b 


application, to instruments of war and husbandry, and 
we shall find science beginning to be coupled with practice 
in developing its use, for in the third century B.c. a great 
mechanical engineer came into the world, Archimedes, 
who, when a youth, went to. Alexandria to the Royal 
School of the Ptolemies, of which Euclid had been the 
ornament some half a century before. There he was 
educated in all the science of his day. On his return to 
his native city in Sicily he devoted himself _to geometrical 
his great energy and inventiveness 
went far beyond what had been previously attained. 
Combined with his remarkable faculty of analysis was a 
power of practical application which enabled him to 
establish the science of ber. pe upon a solid mathe- 
matical basis. Among other achievements he made a 
burning glass; he discovered the principle that a body 
imme in a liquid sustains an upward pressure equal 
to the weight of the liquid displaced. He measured the 
area of a circle by inscribing and circumscribing it by two 
polygons, each of ninety-six sides, and taking the area 
of the circle as lying between the measured areas of 
those two polygons. Thus he founded the fundamental 
principle of accurate measurement—viz., the establish- 
ment of upper and lower limits, the difference between 
the two being the gauge of the accuracy attainable 
or required. He also wrote many treatises, and one on 
arithmetical numeration applied to reckoning grains of 
sand, which contains the germ of the modern system of 
logarithms. He invented the Archimedean screw for 
elevating water, and he invented the steel yard or Roman 
balance. By this he established the exact multiplying 

wer of the lever mounted upon knife-edges and brought 
it into commercial use, a use which has never been super- 
seded, but which has been denier that in our day we 
measure loads up to 450 tons with steel yards having a 
sensibility of 1 in 10,000. 

During all the centuries which have been reviewed, and 
for many centuries afterwards, iron was only wrought by 
the hammer and was not run molten into moulds as 
bronze was ; only half its properties were known, and 
its paramountcy among metals was not then established. 
The iron of antiquity was made direct from the ore, 
and was spongy malleable iron which could be made more 
or less steely ; and it was only as reducing furnaces were 
enlarged and the blast increased that it came about, 
within the last 400 years, that cast iron was produced on 
a commercial scale. Up to that time, bronze held the 
field for objects which could not be shaped by hand- 
hammering. The best authorities give the date 1490-1500 
for the discovery of cast-iron, and it is remarkable that 
this discovery exactly corresponds with the revival of 
letters in England, a Be learning and art took fresh life, 
and simultaneously with which the world was enlarged by 
the discovery of an immense continent in the Western 
Hemisphere. From this time iron became as tractable as 
bronze, and the iron foundry was added to the forge. 
The worker in iron of old days was typified by the 
Cyclops with the one glowing eye, as of a red-hot forg- 
ing. e descendants of that race of giants have been 
gifted witha second eye with a glow as of the molten 
metal. With this extended outlook, the vocation of the 
mechanical engineer has gradually enlarged, slowly at 
first, but with an increase like that of compound interest. 
In 1705 Newcomen made his steam engine. In 1784 
Henry Cort puddled pig iron, made grooved rollers and 
rolled it into bars with a James Watt rotative steam 
engine. Since this comparatively recent date, iron has 
spread into so many lines that I can only attempt slightly 
to follow one of them, which is a line that has entirely 
developed within the very last century. 

Before 1808 iron had leon its way into ships in the 
form of guns, boilers, and engines, but until that time 
all ships’ cables and rigging were made of hemp. The 
substitution of iron cables for hempen ones directly led 
to testing the strength of materials, and it is this line of 
mechanical engineering which we will briefly follow. 

When the first chain cables for ships were made by 
Robert Flinn and Captain Brown, they were found to be 
in every way superior to those of hemp, provided_only 
that they were free from any single faulty link. From 
the first Captain Brown was of opinion that there was 
nothing more essential in completing an iron cable than 
the most rigid attention to proving. In the year 1812 
chain cables were made by Brown, at Millwall, and he had 
a machine made for proving them, ‘‘ which, by enabling 
him to put as great a strain upon the cables as was likely 
ever to im brought upon them when in use, thus detected 
any defective materials or insufficient workmanship” 
see letter of John Knowles). The firm of Brown Lenox 
is still in possession of the original sketches made by Cap- 
tain Brown of his machine. It was a 100-ton machine, 
consisting of a long bed, at one end of which was a 
powerful double-geared crab turning a chain barrel. Two 
side-link chains wound round the barrel, stapled to the 
two outer ends and converging as they coiled up towards 
the centre of the barrel, and thus uniting to give a central 
pull on the shackle to which the test chain was attached. 
At the other end of the bed there were a pair of com- 
ae levers having a ratio of 200 to 1. The levers 

d knife-edged main fulcra, but instead of havin 
knife-edged load fulcra they had rounded butts, on whic 
the side-link chains were fixed, and from which they 
| rv at tangents, so that the fulcrum distances were the 

istances from the centre lines of these chains to the 
Pap. fulcra. The upper lever carried a scale pan 
for weights. 

Brown not only used his proving machine to prove his 
chains, but he tested the mechanical properties of the 
iron of which he wished to make the chains, and by so 
doing gave an impetus to testing which was much re- 
quired, and which did much to place the country on a 
better footing with reference to the quality of iron and 
chain cables (see ‘‘Chain Cables and Chains,” by Fleet- 





Engineer Thos. Traill). 
the strength of materials in a commercial sense, and in 
1829 a 130-ton vertical testing machine was designed and 
built at Cyfarthfa Works by Mr. Wm. Williams, engineer 
to the works. With this machine Mr. Williams made 
experiments on riveted joints with single butt straps, and 
also upon iron bolts up to 2 in. square. is machine 
had hydraulic cylinders for straining the specimens, and 
knife-edged levers for measuring the stress. In the year 
1831 the vessels of the Royal Navy were directed to be 
supplied with chain cables on a more extended scale, and 
the Admiralty ordered their first chain-testing machine 
from the firm of Messrs. Bramah, of Pimlico. The ma- 
chine was finished in 1832, and was started in regular 
work at Woolwich Dockyard in April, 1833. It was only 
as a result of all this careful testing that, in 1836, the 
underwriters sed to charge a higher premium for 
vessels that had iron cables than for those that had 
hempen ones. 

In the year 1846 the rules of Lloyd’s Register were 
such that their surveyors were supposed to see that all 
new chains supplied to classed vessels were tested, and 
that the test ap, lied was marked on each length. In 
1853 the rules o ys Register made it imperative that, 
before a vessel could be classed, a certificate should be 
produced as to the test of the chain cables, and in 1860 
the rule was extended to anchors. The use of testing 
machinery, originated for the pu of proving chain 
cables, has been extended in many directions. ches 
in the strength of materials of construction have been 
pursued by — of the ablest. mechanical engineers in 
this country and abroad, and there still remains a field 
open for experiments, especially on the strength of full- 
sized structures. The French Government are now put- 
ting down a machine in Paris which will test a strut or 
column 90 ft. long and 1 metre square in cross-section, and 
will impose a load upon it of 300 tons. Experience has 
abundantly proved that testing iron conduces to im- 
provements in its manufacture. No doubt some people 
think tests an unnecessary expense, and others have 
thought that peovmes chain makes it permanently weaker, 
like overstraining the muscles of a strong man; and if 
the testing be not conducted rationally, there is truth in 
these arguments. But if, when you come to insure your 
ships or your boilers you save more on the premium than 
you have spent in satisfying the tests, you have a proof 
that the testing has been good economy. much has 
this proved to be the case that all the most successful 
shipbuilders ge and pay for tested material to put into 
their ships, whether those ships are to be classed at 
Lloyd’s or not. It does not pay them to put work upon 
material which may afterwards have to be rejected and 
replaced ; with boiler-makers, gun-makers, and other 
mechanical engineers it is the same. It is true that the 
Government step in with their Chain Cables and Anchors 
Act for the | chigpeane gp of life at sea, and make the testing 
of chain cables and anchors compulsory, which shows 
that enlightened economy is not alone sufficient to 
restrain unprincipled competition; but all chain-cable 
makers are glad of the Act on economic grounds, whether 
they be of a philanthropic turn of mind or not. 

The leading railway companies also, for their goods 
department, without compulsion 5 any Act of Parlia- 
ment, are now making a practice of proving all the sling 
chains and crane chains on their system in the most 
methodical manner, and are finding that the saving in 
casualties more than pays the whole expense of the test- 
oe. 

_By testing the iron the mechanical engineer knows that 
his raw material, whether cast, malleable, or iron made 
into steel, has certain strengths and elasticities which he 
can count upon, and this knowledge prevents labour 
being wasted upon a quality of mate unsuitable for 
the particular purpose he has in view. 
ay not the same principle of ascertaining the quality 
of the raw material applied to the case of his apprentices, 
before work is put upon them, lead to similar economic 
results in producing a larger percentage of efficient 
mechanical engineers ? 

_ May we not regard our technical schools and universi- 
ties as the proving-houses of the raw material for the 
engineering apprentice? May we not look for some 
exact knowledge of their mental and moral strength and 
elasticity before we assign a position for them in the 
structure of a mechanical engineer’s business. .The 
Government comes in with its Education Acts, so that no 
one can evade their contribution to the general economy 
which is expected to result from education. The com- 
peer schools prepare the raw material for the proving- 
ouses, where they may be classed and certificated. The 
question of preparing and testing human capabilities is 
infinitely more complicated than that of testing iron ; but 
it is quite as important for our welfare, and in proportion 
as it 18 more complicated it requires more Jonimation. 
There are those who think scientific education an un- 
necessary expense, and that examinations overstrain the 
brain and disable it, and there is truth in these ments 
if the education and testing be more severe than the 
physical raw material is able to bear; but without tests 
we are liable to encumber our works with apprentices 
who do not possess the inherent qualifications for success 
and who turn out costly failures. There can be little 
doubt that the mechanical engineer of to-day needs more 
education than has sufficed to make him successful in the 
past. Formerly he rang the changes on the six mecha- 
nical powers, with heat, steam, the laws of motion, and 
hydraulics. Now maging Hg added to the chimes, and 
the number of none on his peal of bells is multiplied 
a a fresh factor. These considerations seem to make 
the most suitable education for a mechanical engineer of 
such pressing importance that I have thought a paper and 
discussion on the subject this evening, which is the last 


This was the starting of testing 





of our present session, will be a much more profitable use 





600 


ENGINEERING. 


[May 1, 1903. 








of your time than a 
presidential address. 

The paper which ‘will follow has been expressly pre- 

red for this occasion. It deals with facts and object- 
lessons industriously gathered by travel and expert in- 
vestigation. It is presented to us by a member compe- 
tent to analyse the facts ascertained. The paper will be 
followed by your own contributions in discussion, and 
I hope you will now gladly devote your attention to that 
great question. 


prolongation of general remarks in a 








THE EDUCATION OF ENGINEERS. 


The Education of Engineers in America, Germany, and 
Switzerland.* 


By Professor W. E. DatBy, Member, of London. 


Tue President- honoured the author by a request to 
prepare a paper on this subject, because, he thought, of all 
the questions which might occupy their attention that of 
the training of engineers was one of the most important. 
The facts he is about to lay before the members are 
taken from reports on this subject which he had made for 
Mr. Yarrow. ‘ is Piel 

The subject is one of increasing importance in view of 
the fact that they have now to meet in competition in- 
creasing numbers of scientifically-trained engineers of 
other countries. : ; 

Lorig before their competitors. had any engineering 
industries at all, the British were fortunate in the posses- 
sion of flourishifig manufacturing concerns, which practi- 
cally gave them the monopoly of the world’s trade, a 
monopoly partly due to their fortunate possession of coal 
and iron, but chiefly due to the genius, inventiveness, per- 
severance, shrewdness, and business acumen of the great 
British engineers of the last century, many of whom may 
be found on the roll of Past-Presidents of this Institution. 
As the industries developed, the method of trainin 
apprentices gradually took form and became a system, an 
probably most of those present have served an apprentice- 
ship under some form of this system—namely, a seven or 
five years’ a in the works. With scientific 
progress, changing methods of manufacture, and the 
advent of electricity asa necessary part of the engineering 
equipment of every mechanical engineer, there has been 
scarcely any change in the recognised method of training 
engineers. Sir‘Joseph Whitworth, President of this 
Institution in 1856-7, perceived that the engineers of the 
future must be trained in scientific principles as well as 
in workshop practice ; and even so long ago as 1868 tried 
to find a remedy: b the foundation of his a 
scholarships which have done a vast amount of good, but, 
the author ventures to think, not entirely in the direction 
Sir Joseph Whitworth contemplated. In recent years 
courses of instruction in the scientific principles of engi- 
neering have multiplied at the universities and at institu- 
tions of kindred types and equal standing from a purely 
engineering point of view. At the present time, therefore, 
there is no difficulty in obtaining a scientific training of a 
high character. The author thinks it will also be con- 

ed that a — can get a training in workshop 
practice in the first-class factories of this country second to 
none in the world. The weak point in the system 
is, however, the want of co-ordination between the work- 
shops and the colleges. Many ge me look ask- 
ance at a college-bred youth, and there is no doubt 
that many — youths quite deserve it. But not more 
so than many who are trained entirely in the works. It 
is too often forgotten that a college cannot give a youth 
ability. All that can be done is to train what abilities he 
happens to bring to the college with him. 

resuming that the members all agree that the trainin 
of an engineer should be partly in scientific — an 
partly in workshop practice, it is, the author thinks, a fit 
subject for discussion in this Institution as to what course 
of training is the best adapted for carrying this principle 
into effect, so that future engineers of this country shall 
not be at a disadvantage in any one respect in comparison 
with the engineers of other countries. 

As a basis of discussion, the author proposes to state a 
few facts in connection with the training of engineers in 
America, Germany, and Switzerland. 


THE MASSACHUSETTS INSTITUTE OF TECHNOLOGY, BosTON. 


The foundation of this world-famed Institution was 

rimarily,.due to the foresight and enthusiasm of William 

arton rs, whose — was ‘‘ to provide a complete 
system of industrial education es, to the 
general training of other institutions, and fitted to equip 
the students with every scientific and technical principle 
applicable to the industrial pursuits of the age.” ular 
courses of instruction began in October, 1865. The educa- 
tion he sought to provide, ‘although eminently practical 
in its aims, has no affinity with that instruction in mere 
empirical routine which has sometimes been vaunted as 
the proper education for the industrial classes. We 
believe, on the contrary, that the most truly practical 
education, even in an industrial point of view, is one 
founded in the thorough knowledge . of scientific prin- 
ciples, and which unites with habits of close observation 
and exact reasoning a large general cultivation. We be- 
lieve that the highest e of scientific culture would not 
be too high a preparation for the labours of the mechanic 
and manufacturer, and we have in the history of social 
progress —_— fs that the abstract studies and re- 
searches of the philosopher are often the most beneficent 
sources of mere | discovery and improvement.” 

This is the creed of the founder of the Institution, and 
is, the author ventures to say, that of those who so ably 
guide its fortunes at the present day. Small wonder that 


e Paper read before the Institution of Mechanical. En- 
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the Institution is such a feature in the educational life of 
the United States. 

At the present.time there are thirteen courses of under- 
graduate study. These and the.numbers of students in 
each for the year 1901-2 are given in Table I. 

TaBLe I. 
Number of 
Students. 
-- 102 


Course. 
. Civil engineering G mh 
Mechanical areaing ms a 
Mining engineering and metallurgy 


Architecture 
; arr na’ f is * 
. Electrical engineering 


. General studies 
. Chemical engineering 
. Sanitary engineering. . 
. Geology .. oe * 
13. Naval architecture .. fs BE be cs 
13a. Naval architecture (a special course arranged 
for naval'cadets just started) .. oh - 


593 


These numbers do not include first-year students, be- 
cause choice of a course is not made until the second year. 
The total registration for the year 1901-2 was 1415. 

It will be seen that there is ample opportunity for 
specialising in different directions. The course lasts four 
years, and in the fourth year further options of specialising 
are offered, as will be seen from the course of study in 
mechanical engineering given below :— 


Course OF INSTRUCTION FOR MECHANICAL ENGINEERS 
(CourRsE 2). 
First Term. 
(Common to all Courses. 

Algebra. Freehand drawing. 
Plane trigonometry. French (or German). 
Inorganic chemistry ; chemical Rhetoric and English composi- 

boratory. tion. 
Mechanical drawing. Military science. 


Second Term. 


Courses I. anp XI. Coursss IL, 
Analytic geometry. (3), 
Spherical trigonometry. Analytic geometry. 

Inorganic chemistry; qualita- Theory of equations. 
tive analysis; chemical labo- Inorganic chemistry; qualita- 
ratory. tive analysis ; chemical labo- 
Mechanical drawing and de- 


ratory. 

scriptive geometry. Mechanical drawing and de- 
Freehand drawing. scriptive geometry. 
French (or German). Freehand drawing. 
United States history. French (or German). 
Military science. United States history. 
Military science. 
Year. 


Seconp TERM. 
Mechanism: Gear - teeth; ma- 
chine-tools; cotton machinery. 
Drawing. 
Pattern work. 
Foundry (elective). 
In culus. 
Physics : Electricity; optics (lec- 
tures). 
German (or French). 
~ lish literature and composi- 
on. 


III. (2), VI., VII. 
X., XIII. 


Second 


First TERM. 
Principles of mechanism. 
Drawing. 

Carpentry and wood-turning. 

Differential calculus. 

Physics: Mechanics; wave- 
motion, electricity (lectures). 

Descriptive etry. 

German (or French). 

English literature. 

European history. 


Third Year. 
First TERM. Secon TERM. 

Steam engineering : Valve gears; Steam engineering ; boilers. 

thermodynamics. Drawing, design, and use of 
Drawing. surveying instruments. 
Industrial electricity. Engineering laboratory. 
Dynamo-electric measurements. Forging ; chipping and filing. 
Forging. Physical laboratory. 
Elements of differential equa- 

tions. 
Physics : Heat. 
Physical laboratory. 
General statics. 
German (or French) 
Political economy. 


Strength of materials: Kinema- 
tics and dynamics. 

German (or nch). 

Political economy and industrial 
history. 

Business law. 


Fourth Year. 
SEcoND TERM. 

Hydraulic motors. 
Engineering laboratory. 
Machine-too) work. 
Strength and stability of struc- 

tures ; theory of elasticity. 
Foundations. 
Industrial management. 
Thesis. 


First TERM, 
Steam engineering. 
Machine design. 
Hydraulics. 
Dynamics of machines. 
Engineering laboratory. 
—— and filing; machine- 
tool work. 
Strength of materials; friction. 
Heating and ventilation.* 
Metallurgy of iron. 
Options. 
1. Marine engineering. . Marine engineering. 
2. Locomotive construction. 2. Locomotive construction. 
8. Millengineering. _ 3. Mill engineering. 
f Heating and ventilation. ‘. Heating and ventilation. 
4.4 Dynamo-electric machinery. 
la ygiene of ventilation. 
* Not taken by Option 4. 


The students in this subject are bound to take this 
course, and examinations are held at regular intervals. 
Laboratories belong to each department, and at the 
present time new cme are in course of erection for 
the physical and electrical department, costing with their 
equipment 80,0007. 
the courses given in Table I. (above) lead to the 
d of Bachelor of Science (B.Sc.). 
ere are advanced courses of study given which lead 
to ~ degree of Master of Science, after one year’s 
wor! 
The average age of the under-graduates is 183. 


CorNELL UNIVERSITY. 


Cornell University, the existence of which is due ‘to 
th combined bounty of the United States, the State of 


Options. 





New York, and Ezra Cornell, was opened on October 7, 
1865. The object of the university is appropriately ex- 
pressed in the words of the founder, Ezra Cornell :—‘‘T 
would found an institution where any person can find in- 
struction in any study.” The object of the founder is 
realised to the extent indicated by the following depart- 
ments, stated as being comprehended in the university in 
1902. The number of students in each department is 
given also for the year 1900-1 :— 
The Graduate Department .. 3 
» Science and Art Department .. 
» CollegeofLaw .. on se aS 
”» ” Civil Engineering .. he A 
» Sibley College of Mechanical Engineering and 
the Mechanic Arts .. ai ate ed ES 
The College of Architecture .. 
Agriculture 
= Medicine ee ee + 
New York State Veterinary College .. 
College of Forestry .. 


205 
755 
182 


” ” 
Summer Session 


Names counted twice 174 .. 


There is a teaching staff of nearly 400 members, some 
non-resident. : : 
Less than forty years ago the site on which the univer- 
sity stands was a bare hillside overlooking Lake Cayuga. 
To-day one finds there one of the most picturesquely 
situated, one of the most beautifully grouped, set of uni- 
versity buildings in the world. . : 
Restricting one’s attention to the mechanical engineer- 
ing department :— 
SrpLtey COLLEGE. 
This college is divided into eight departments, as 
follow :— 
. Mechanical Engineering. 
2. Mechanical Laboratory Instruction. 
3. Electrical we are 
. Mechanic Arts (workshops). 
. Industrial Drawing and Art. 
. Machine Design. 
. The Graduate Schools of Marine Engineering. 
. The Graduate School of Railway Mechanical Engineering. 


The staff consists of thirty-six teachers and instructors, 
and this number includes six professors and four assistant 
professors, and eight non-resident lecturers: ‘The staff is 
inadequate at the present to deal with the numbers of 
students in the college. : 2 

The entries at Sibley College have increased from 63 in 
1885 to 670 in 1901. 

A great feature of Cornell is its workshops. Here in- 
struction is given in pattern-making, moulding, forging, 
fitting, and turning, and the work done in them is > 
All students are advised to get as much academical educa- 
tion as they can before entering Sibley College, being told 
that ‘‘his success in the practice of his profession will be 
found to depend more and more in the future and always 
in a large degree upon the position he may be able to 
assume among men of education and culture.” The 
courses at Sibley are organised solely to train men for 
the engineering profession. 

All students in the college pass through the same course 
during the first three years. They may specialise in the 
fourth year in steam, marine, railway, or electrical engi- 
neering, with specialists in those subjects. : 

The course for mechanical engineering is shown in the 
following Table II. (page 601). : 

The hours per week shown in the right-hand column of 
the Table are the hours for which a student must get 
credit. In the case of the workshops, drawing-office, and 
laboratories, credit is given for a fixed proportion of the 
hours actually worked. Thus to get credit-for one hour 
in the schedule a student must work three hours in the 
or or drawing-office, or 24 hours in the labora- 
tories. During the four years’ course the student actually 
works 900 hours in the workshops. Rami eee gS 

The course given in railway mechanical engineering is 
given in Table ITI. (page 601). f ie 

A student does not enter on this course until he is in 
his fourth year, and, as Table III. shows, arrangements 
are made for continuing the instruction into the fifth 
year; sothat a student anxious to take up this branch has 
first a three years’ course in the fundamental prinezples 
of engineering, and then a two years’ specialised course in 
railway work. : ; 

Admission to the course in the American college is by 
examination. To enter Cornell a student must be sixteen 
years of age, and to the Massachusetts Institute seven- 
teen. The stan of examination is such that a youth 
from a good high school can pass. : ; 

There is no freedom left to the student regarding his 
course of studies when once he has chosen his depart- 
ment, except so far as is allowed in the options. He 
must go through a definite educational course of a 
definite number of hours’ duration. Examinations are 
frequent, and promotion from one year to another de- 
pends upon the result of them. The courses are really a 
carefully-thought-out and elaborately-organised species 
of educational drill. As a general rule a man must go 
through with it or fall out. 


Kénicuicue TEcHNIscHE HocHsSCHULE zv BERLIN, 
CHARLOTTENBURG. 
(Berlin Technical High School.) 

The Berlin Technical High School is a State Institu- 
tion, and is under the immediate direction of the ‘‘Cultur 
Minister,” otherwise styled the ‘‘ Minister for Ecclesias- 
tical, Educational, and Medical Affairs.” 

_ The object of the school is to give a specialised training 
in industrial subjects founded on a preliminary scientific 
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TasLE II.—Regular Course. 





Hours per Week. 





| 
First Term. | Second Term. 


| 





Freshman Year. 
German or French ie 
Analytical geometry .. 
i — i 
Integral calculus wh 
Chemistry or drawing. . 
Drawing or chemistry. . 
Shopwork ° ead 


In addition to the above the required drill* must be taken. 


Sophomore Year. ! | 
Mechanics of engineering : 

Descriptive geometry.. 
Physics .. os eo 
Chemistry or drawing 
Drawing or chemistry > 
Shopwork me BS ee | 3 | 


In addition to the above the required drill must be taken. 


Junior Year. 
Steam machinery nS 
Electrical machinery .. 
General machine design 
Kinematics and drawing 
Materials of engineering 
Physical laboratory .. 
Mechanical laboratory 
Shopwork ° 


| 

L 
| 
| 


co: as mmo 
woe wr w 


tO CO DO LO CO me 
wet Cm 


Senior Year. 
Steam engines and other motors 
Physical laboratory .. me 
Mechanical laboratory 
Ditto 


~~ 


Engine design (or 23) .. 

S Ditto 22).. =f 
Shopwork Me es s a 
Thesis :— Designing and drawing ; 

mechanical laboratory investiga- 
tions ; shopwork ; time divided op- 
tionally, but subject to the ap- 

proval of the director a6 a as 8 
Elective .. Se Ra Be an 38-5 

This course leads to the degree of Mechanical Engineer (M.E.) 


bo Cot DO CO 
Lo 








* Cornell received a grant of land under the Land Act of 1862, 
and must therefore give instruction in military tactics. 


Taste III. 





Hours per Week. 


First Term. 


Second Term. 





Senior Year. 
Rolling-stock (preceded by summe 
locomotive shopwork) sr re 
Designing of railway machinery .. 
Locomotive-testing (elective in place 
of R. 21,12 hour) .. o ne 


4 
qd) 


OO 


Seminary.. os 

Electric railways ae as 
Steam engines and other motors 
Mechanical laboratory. . 

Physical laboratory 

Shopwork 

Thesis 


| romcocr me: 
~ 
Oo Nee RS 


Graduate Year. 
Advanced railway mechanical engi- 





neering. ne 
Plant-designing. . 
Seminary. . a 
Elective .. 


Onmwa 





Qewan 





| 
education. The course, leoting four years, begins with 
scientific a and gradually becomes more technical 
until, in the fourth year, all the subjects are specialised. 

Admission to the School.—German subjects are admitted 
to the school on the production of a maturity certificate 
from a German gymnasium or a Prussian real nasium. 
The education given at the two kinds of schools corre- 
sponds somewhat with that given in the classical and 
modern courses of our public schools. The maturity 
certificate is obtained at the end of a nine years’ course. 
Those admitted by means of this certificate are styled 
‘* students.” 

Persons who cannot obtain or have not obtained this 
certificate can be admitted on school certificates of a 
lower value; but for the Departments of Architecture, 
Civil and Mechanical Engineering, and Naval Archi- 
tecture, must, in addition, show that they have worked 
for at least one year in some works. Those entering in 
this way are styled ‘‘hospitanten.” : 

Foreigners are admitted under special regulations only 
as students. . : 

The school. las recently been given the status of a uni- 
versity, and students may at the end of the course obtain 
a diploma entitling them to be styled “Diploma Engi- 
neer” (written Dipl.-Ing. ), or the University degree of 
‘* Doctor Engineer ” (written Dr.-Ing.). 

Hospitanten are not allowed to proceed to a degree, but 
= may obtain a certificate of attendance. 

he school is divided into six departments. These and 
the numbers of persons in each are given in Table IV. 
(next column). 


The following Table V. shows the teaching staff for the 
several departments, and also the general staff. It should 
be understood that the students from all the departments 
follow courses of lectures given by the staff of the General 
Science Department in the earlier part of their work. 

Academical .—A peculiar feature of this re- 


Freedom. 
markable institution is the jealous maintenance by the 
students of their right to choose their course of study as 
they please. This freed 


om is common to German uni- 





Taste IV—Students, Hospitanten, and Others (Hearers) 
in Attendance forthe Winter Half-Year, 1902-3. 





















































aie Students. | Hoi. Total. 
| 
1. Architecture... 477 | 262 | 739 
2. Civil engineering = Ge ee 647 | 42 689 
8. Mechanical engineering : 
Specialising in mechanical engi- 
Pe .  RS e 180 | 1499 
Specialising in electrical engineer- | 
ing “a on ee - ° 270) =| 51 321 
4, Naval architecture : | 
Specialising in naval architecture a foe 259 
ss marine engineering 1066 0«| «17 128 
5. Chemistry and Metallurgy : 
Specialising in chemistry .. 161 20 181 
i metallurgy .. = 169 ll 180 
6. General science. . ¥ By ‘Ss 6 ae 6 
Persons admitted under ial re- } 
gulations from affiliated institu- | 
tions .. sip ch re me | 80 
Officers and engineers from the! 
Navy .. er Sea aE 301 
Total .. “| 8396 | 601 | 4878 
TABLE V.—Teaching Staff. 
tle lofla-| - 
S P| tb 3 5 5 
ee 3 elgee|<2| & | g 
= ‘4 s. s Fy 
8 ag a& 2 ® 8 
£ A r=] 35 Hi P| S 
q |S" |a"\z2 So | @& 
Professors... 18 | 14 | 20 6 | B | 18 
Priv. Dozenten .. ht ee 8 8 1 17 15 
Construction engineers..| .. mm 7 2 <e = 
Lecturers .. or Ae gies ae “a re a 2 
Assistante .. 3 1 1 13 3 15 | 4 
Honorary assistants 53 | 33 67 9 10 | 27 
Total .. 89 | 56 | 115 | 21 | 55 | 66 
| | | 
Total teaching staff 402 
Office staff. . ‘a 18 
Library staff ab és on in “e — ad 
Attendants ts re i ue we ae 8 
Total .. 467 


versities, and is similar to the academical freedom of 
Oxford and Cambridge Universities. 

It follows that the educational authorities can only sug- 
gest courses of study in the respective departments, leav- 
ing the students free to follow their suggestions completely, 
or pane or not at all. Nevertheless, very complete 
and elaborate courses have been arranged, and, as a rule, 
are followed by the students. 

The courses suggested in the departments of mechanical 
engineering are given in detail below. 

‘owrse Recom for Mechanical Engineering, 
Dept. 3.—For the first three years all students in this 
course follow a common plan. In the fourth year they may 
specialise in :— 

a) General mechanical engineering. 
Railway and | tive engineering. 
(c) Electrical engineering. 


Consideting the lectures offered in detail, it may be re- 
marked that the following list can be taken by any one 
student, the times being arranged to allow of this :— 


First Year. 
Experimental physics. 
Higher mathematics. 
Mechanics 1, 
Descriptive geometry. 
Mechanical technology 1. 
Introduction to e construction. 
Experimental chemistry. 


Second Year. 





Mechanics 2. 
Mechanism. 
Thermodynamics. 
Strength of materials. 
G statics, 
Oranes and lifting machinery. 
Practical work in the engine laboratory. 
Mechanical technology 2. 
Commercial subjects. 
Third Year, 
Electricity.” 
Crane desi 
Steam-engine construction. 
Hydraulic machine. 
Practical work in the engine laboratory. 
Masonry construction. 
Pumping, compressing, and blowing machinery. 
Steam boilers. 
Statics of bridge construction. 
Finance and banking. 


Fourth Year. 
(a) GENERAL MECHANICAL ENGINEERING. 


Design of hydraulic machines. 
Setting out factories for various purposes, 
Machine construction. 
Hydraulics. 

of boilers. 
Practical work in the engine laboratory. 
Ice-making and reff ting machines. 


Practical work in the electrical engineering laboratory. 
Construction of dynamos and transformers. 
(b) Rattway ENGINEERING. 
Locomotive carriage and wagon construction, Permanent 
way. 
Railway working. 
Setting out factories, &. 
Iron construction. 
Iron bridge construction, 








ad ph 
work in : 
Practical work in the electrical engineering laboratory. 
Transport of 

Construction of dynamos and transformers, 


(ce) 
Practical work in the engine laboratory. 
Construction of dynamos and transformers. 
Practical work in the electrical engineering laboratory. 
Electrotechnics with relation to the electric telegraph. 
Electric measurements. 
Electric lighting. 
Alternating currents. 


jon. 

Electric railways. 
The physical basis of electrotechnica. 
Electro-chemistry. 

Introduction to the potential theory. 

— theory, and its employment in the study of elec 

ivicity. 

Electric waves, 

In many of the above subjects duplicate lectures are 
offered by different lecturers and —* so. that. the 
student may select the particular lecturer who hap) 
to treat that particular part of the subject in which 
most interested. 

Remarks on the Engineering Course.—A feature to be 
noted is the absence of any attempt to teach workshop 

ractice. Laboratory teaching is confined to the engine 

boratory and the electrical laboratory, with a little 
practice in testing materials at the neighbouring Govern- 
ment testing establishment (Kénighche mechanische- 
technische Versuchanstalt). = 

The engineering laboratory contains representative 
steam, gas, and oil engines, and’ hydraulic apparatus 
aggregating about 800 gee with the correspond- 

and 


Electric telegraph. 
Practii the engine laboratory. 


e is 


ing boiler plant. The shops for this plant are 
built away from the main school, orm a complete 
self-contained department, under the direction of a pro- 
fessor. The electrical laboratory isin the main buildi 
of the school, and has been formed by roofing over one of 
the courtyards. 

The most striking feature of the course is.the relatively 
large amount of time devoted to machine construction. 
(Under this head is included machine drawing, graphic 
statics, descriptive geometry, and the lectures connected 
with the various forms of machines, in which exercises in 
the drawing-office are given.) This department is under 
the direction of Professor Riedler. Not less striking is 
the method of teaching the subject. Professor Riedler 
carries on a large engineering ewes in the building, 
employing between twenty and thirty draughtsmen for 
the paspose. The majority of these men take part in 
teaching the subject, so that mechanical drawing and 
pore Cian are taught Janet jical agp yp vw en- 

or the greater part of their time in act esign- 
a No better method than this could be devised, 
because, to all intents and purposes, the students are 
working under actual drawing-office conditions. There 
are a large number of rooms devoted to the teaching of 
mechanical drawing, and the engineering department in 
the main building of the school and in the recently- 
he oe wing consists mainly of a succession of drawing- 
offices, 

There are various collections of apparatus forming small 
museums in connection with the various departments. 
The most celebrated of these is the collection of Reu- 
ees en pacts boa » caaad 

student passing through the course a: uating 
doctor-engineer has had a amount of drawing-office 
practice of an advanced character, but has had very little 
se pa work. Whether this kind of. training is the 
t is a matter of opinion, but the author thinks a course 
which makes less claim on the students’ time for coll 
work and allows more for practical work would in the 
long run produce better be, = ay wie on the average. Special 
men it might suit admirably, but for the ordinary youth 
to arrive at the age of twenty-three or thereabouts, and 
still find himself with only one year’s workshop experi- 
ence, isnot, he ventures to think, a method of training 
suited to our English notions of what the training of a 
mechanical engineer should be. ‘ 


L’Ecote PoLyTEcHNIQUE FEDERALE Suissz, ZURICH. 

This is a State Institution, by a committee, 
of which Colonel Bleuler bee Senden and Mr, 
Nite object of ths school i stall ils 

e object of the sec’ is to give a specialised tra: 

in industrial subjects. The pth lasts four years, - 1s 

Admission to the School.—Admission cannot, take. place 
unless the applicant is eighteen years of age. 

Admission is by examination ; but a maturity. certifi- 


cate from a Swiss school is taken ins' an examina- 
tion ; or a student may beyexcused of the entrance 
examination by ting certain school certificates. 


Be aes 9 aan to Monasys ws the courses, ae not as 
students, must show that they possess t! ui- 
site knowledge to enable them to follow the work, and 
they may be examined to settle this point. ose ad- 

mitted in this way are styled “‘ hearers ” (auditeurs), 
This school has not been given the academical rank 
co g to the Berlin Pechnical High School, and 
no degrees are given. students may get a 
diploma. The last half-year is taken up with the diploma 
examination, so that the actual time of instruction‘is 
seven half-years. It may be interesting to note in = oni 
uca- 


ing that, starting with a boy at six years old, his 
tional life would be somewhat as follows :— 
Pri hool baw 
schoo 
Secondary school 2 
Gymnasium .. 7 
Polytechnic .. 4 
Total 17 


At the end of this long course the youth is twenty- 
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three years old. The school is divided into six depart- 
ments. These and the numbers in each department are 
stated in Table VI. 


TABLE VI.—Students and Foreigners in Attendance 
for the Year 1901-2. 





Total. 


59 
234 
416 
216 
104 

36 


—s Swiss. 


Strangers. 





. Architecture .. 
. Civilengineering . 
3. Mechanical engineering 
. Industrial chemistry 
5. Forestry and agriculture .. 
. Mathematics and physics .. 


Total .. 





707 1065 


Academical Freedom.—The lectures and exercises as 
announced in the programme of the several departments 
are obligatory on the student. In each department, 
however, the students are allowed a choice in the third 
year. Once having chosen, they are obliged to follow the 
plan selected. 


LECTURES AND EXERCISES ANNOUNCED FOR THE COURSE 
IN MECHANICAL ENGINEERING. DEPARTMENT 3. 


First Year. 
Differential calculus. 
Descriptive geometry. 
Analytical geometry. 
Machine design ; chemistry. 
Second Year. 
Differential equations. 
Mechanics. 
Physics. 
Machine construction. 
Mechanical technology. 
Work in the testing laboratory (optional). 


Third Year. 

Thermodynamics. 

Machine design ; engine design. 

Hydraulics. 

Practical work in the hydraulic laboratory. 

Electricity. 

Mechanical technology. 

Hygiene 

Fourth Year. 

Construction in iron. 

Electrotechnics laboratory ; 

systems. 

Engineering laboratory ; 

struction. 

Dynamo construction. 

Hydraulic laboratory ; construction of hydraulic machines. 

Electric installations. 

Remarks on the Engineering Course.—The engineering 
laboratory is combined with the hydraulic laboratory in 
one fine hall, with an arched girder roof. Drawing-offices 
and lecture-rooms are arranged in the block of buildings 
forming the front of the hall. The total cost of the 
building was about 32,000/. The equipment and ma- 
chinery cost 20,000/, Conspicuous amongst the steam 
plant is a fine three-cylinder triple-compound engine ; 
each cylinder has a different type of valve gear, each 

r being controlled by a different type of governor. 

he nominal horse-power of this engine is 150, its 
maximum 200. The engine may be | in various 
ways, amongst them being a three-phase generator 
capable of ta ing the full load, a direct-current machine 
which can take the full load, and a line of shafting with 
rope and belt transmission to various machines and 
mumps. There is also a compound vertical engine of 100 
coos power maximum. There is a boiler-house contain- 
ing three different ty of boilers, including a water- 
tube boiler which can be worked up to about 300 Ib. per 
square inch. 

In the hydraulic part of the building there is a fine 
equipment of turbines, pumps, and water-measuring ap- 
paratus. The cleanliness and order in the laboratory is 
most striking. The engines are not merely clean, they 
are glittering with brightness, Six assistants are em- 
ployed in the laboratory whose business it is to keep the 
ap tus in order. 

s at Berlin, no ane is made to teach workshop 
practice ; but the bulk of the time is given to drawing- 
office work. 

General Remarks on the Preceding Courses.—A feature 
in all the courses quoted is the way they develop from a 
common scientific basis in the first two years into widely 
divergent and specialised branches in the remainder of 
the course. It should be understood that both in the 
United States and on the Continent many of the specialised 
lectures are given by men in the full practice of their 
profession, and who are not regular members of the 
teaching staff. The best courses in this country are 
arranged on practically the same basis, but the longest 
being three years, there is no time to develop the instruc- 
tion into the specialised branches of engineering. At 
Boston, Cornell, Berlin, and “urich a student can get 
special instruction in the scientitic part of locomotive 
and railway work. Not an institution in this country 
can Offer similar instruction. The locomotive comes in for 
secant notice in the general course on the steam engine. 
The advantage to railway companies would have oes 
great if even one course of instruction in locomotive engi- 
neering existed where a laboratory was arranged in which 
an actual locomotive could be tested ; such an establish- 
ment, for instance, as exists at Purdue University, or in 
connection with some of the locomotive departments of 
the American railways. The course should be ar 
for men who have already had an under-graduate course 
of study, and have served two or three years at a loco- 
motive establishment. Ina laboratory of this kind the 
effect of varying the many quantities separately which 
are concerned in the working of a locomotive could be 
studied in a way utterly impossible on the road. Sach 


experiments on alternating 


boiler construction and engine con- 


m | teach handicraft sk 





tests taken in conjunction with dynamometer car tests on 
the road would be of the greatest use to locomotive de- 
signers. 

here is an essential difference in the method of 
training in America and Germany. In America the 
course of instruction is very exactly laid down, and the 
student is compelled to follow it step by step. Slight 
variations are “mg sang in the form of options, to use 
their term, in the later periods of the course. But what- 
ever option is taken, the student must go through with it. 
He gets his degree from the gradually accumulating re- 
sults of terminal and sessional examinations, ending 
finally with a thesis. He is, in fact, as al y men- 
tioned, put through a thoroughly well-organised species of 
educational drill, and must work or fall out. 

In Germany the students of their great technical ae 
schools enjoy the ‘‘ Academische Freiheit ” peculiar to the 
University system of that country. o student is 
compelled to take any special course. For his conve- 
nience definite courses are arranged and laid down in the 
school calendar, but the sequence of lectures therein 
stated are not binding. There is in no sense a prescribed 
course. The courses are only recommendations, and 
students may follow them or not as they please. Degrees 
are granted by examination, chiefly oral in character, by 
the professors of the schools. 

At Zurich, it will be noted, the course is partly pre- 
scribed, partly selected. 

Although a consideration of the lectures given, and the 
number of students, &c., give a general idea of what is 
being done in other countries, the peculiarities of the 
courses in comparison with what is usual in this country 
cannot be readily seen without having some idea of the 
weight attached to the different subjects of study. In 
order to facilitate this comparison, the author has esti- 
mated the peuaiiee of the whole course devoted to 
different subjects, grouping them in the way familiar to 
members. The figures must only be considered as approxi- 
mate, but they are sufficiently accurate to bring out the 
peculiarities of the several courses. 


TaBLE VII.—Table showing the Percentage Number of 
Hours’ Instruction given in the Mechanical Engineering 
Courses under Consideration. 
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* Includes mechanism. 
t Includes freehand, machine drawing, and the lectures con- 


nected with machine design. 

t Laboratory courses are taken in addition, but it is difficult to 
estimate how much is recommended. 

The Table shows that an American course may be taken 
as 3000 hours’ instruction distributed over four years. The 
Continental courses in the comparison are 4000 hours dis- 
tributed over three years, and this independently of 
laboratory work. The fourth year is not included, be- 
cause it is so cut up with examination work. It must not 
be forgotten, however, that an American student actually 
receives 3000 hours’ instruction; a German or Swiss 
student is only recommended to attend courses aggregat- 
pen Bega hours. Actually he may work just as many hours 

e chooses. 


The figures in Table VII. indicate a second essential 
difference between the American and Continental courses. 
In America a large proportion of the time is devoted to 
workshop practice. In Germany and Switzerland no 
time at all is given to this. In both Charlottenburg and 
Zurich there are fine engine laboratories, but no testing 
laboratories belonging directly to the schools. What 
testing of materials is done takes place in the Government 
testing department, which happens to be adjacent to the 
school in each case. In America a testing laboratory is a 
feature of the course. 

In brief, the American courses are more practical in 
character, they include more laboratory training than 
is recommended in the German course, and devote a 
large — jah of the course to the teaching of handi- 
craft skill. 

In gemma | and Zurich no attempt is made to 

ill, and the bulk of the training is given 
in the drawing-office, though in addition a considerable 
amount of time may be given to engine-testing. 

In both Charlottenburg and Zurich a student finds him- 
self at the end of his course with a degree or. diploma, 
age 23, and no workshop training except a year, which is 
insisted upon as a preliminary to entry for some students 
at Charlottenburg. 

In America a student finds himself with.a d or 
diploma, 21, and with what handicraft skill and work- 
shop practice he has — up in his college worksho 
With these assets he no difficulty in getting further 
practical training in the large works of the country. Em- 





a take him, without premium, and pay a wage 
sufficient for: maintenance straight away, ising 
that his knowledge places him in a different position to 
ordinary apprentices. In this way. they get highly- 
trained men into their works, and by their own observa- 
tion soon discover whether the youth in addi- 
tion to intellectual acuteness, the qualities which go to 
make a successful business man or a good organiser, and 
recruit their staff pongo fe 

After considering these facts, the question arises, Is 
the British method of training engineers better or worse ? 
Can we improve our methods in the light of what is 
being done abroad? Most ple would consider the 
method at Charlottenburg and Zurich too academical. A 
youth must surely be handicapped afterwards, in whatever 
position he finds himself, if he is not familiar with the 
machine tools and appliances used in engineering works, 
from actual experience as a workman. 

Many also, whilst admiring the American system of 
workshop instruction, think that it is better that this in- 
struction should be obtained in a workshop under the actual 
conditions of practical work, for the reason that a youth 
who is to become a leader in the future requires to know 
as much about the men, their habits of thought, and their 
point of view as possible. 

One thing is certain, however : the American, German, 
and Swiss student starts his course with a far better 
education on which to build than is the case with us. 
Much time is wasted at coll here on teaching things 
which should have been taught at school. 

The great defect in the present system here, as the 
author has already stated, of training engineers, is the 
want of co-ordination between the colleges and the em- 
ployers. If the employers will concern themselves with 
the question, he feels sure their attitude will speedily 
change. 

The general opinion seemed to be that a course arranged 
so that the winter months are spent at college and the 
summer months in the works is a desirable one, and one 
from which good results may be expected. Such an 
arrangement obviously cannot be worked without the co- 
operation of the employers. This alternating system 
must not regarded as experimental. Our Admiralty 
have had something very similar in operation for forty 
years, and the system has produced a famous roll of chief 
constructors. The Scotch universities lend themselves to 
the system, and the author believes Glasgow students in 
engineering consistently study in the winter and work in 
the summer. Mr. Yarrow has included this alternating 
system in the apprenticeship rules he has just made for 
his works. These rules were read during a recent dis- 
cussion at the Institution of Naval Architects, and the 
names of several firms who have agreed to admit appren- 
tices under similar conditions were also given. 

Leaving this point for further discussion, the author 
would merely remark that no system will be of any avail 
without the whole-hearted co-operation of the employers 
and manufacturers ; with their co-operation almost any 
system may be made to work. 

He wishes to conclude with a few figures indicating the 
a appreciation in which professional education 
is held. . 

The figures concerning Germany and Great Britain are 
taken from a schedule published by the Association of 
Technical Institutions.* Those referring to the United 
States are quoted from the Report of the Commissioner 
of Education. 


TABLE VIII.—Number of Students during the Session 
1901-2 in the Subjects Stated. 

: | — 
| German | 


FO ow sate ae Britain. 
- n- Universities 
Technical stitutions and Technical 


High - 
| | for Higher Schools and 
Schools. | Education. Colleges. 


| 2,952 
459 


3,140 
4,459 


2,555 
t ‘ 
i 
13,465 





Agriculture .. be ‘s 42 
Architecture ‘ 1,440 
Civil engineering .. 2,257 
Mechanical engineering 

5,503 
Electrical engineering 


Chemistry and metallurgy 1,180 
Naval architecture. . sg | 318 





| 10,740" 


* These figures do not include the students at Brunswick or 
Stuttgart. 

t Chemistry not given se tely, but probably included in 
‘General Science Courses,” the number attending being 10,925. 

t Included in mechanical engineering. 


The 10,740 students attending the German Technical 

High Schools would all be over eighteen years of age 
he students attending the United States Institutions 

are all probably over sixteen. The 3370 students for 
Great Britain are only obtained by including in them all 
students over fifteen taking a day course of over 20 hours 

r week at the technical schools and polytechnics. 

robably there are not more than 500 students over 
seventeen years of age in the whole of this country 
taking courses in the above subjects, which can be fairly 
compared with the 10,740 in Germany or the 13,000 in 
the United States. These figures indicate that the’ bulk 
of engineer apprentices in the United Kingdom receive 
no scientific learning at all. 

The author would like to take this opportunity of 
thanking the many friends at the Institutions above men- 
tioned for their patient help and kindly assistance. 





* See also a pamphlet issued by the Association of 
Technical Institutions, which can be obtained from Pro- 
essor Wertheimer, Merchant Venturers’ College, Bristol. 
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THE BILSTON BOILER EXPLOSION. 


In our issue of March 13 we gave a detailed report of 
the boiler explosion which occurred on January 20 at the 
iron works of Messrs. Tupper and Co., Batman’s Hill, 
near Bilston, and by which four men were killed, 21 
others injured, and the premises wrecked. We may now 
give a résumé of the evidence taken at the formal investi- 

ation conduc by the Board of Trade, under the 
Boiler Explosions Act, 1882, on Monday, April 6, and 
ays. The Commissioners were Mr. Howard 

r. J. H. Hallett. Mr. G. C. Vaux, solicitor, 
Trade ; Mr. W. Shakespeare 
and Mr. W. G. Podbury for Messrs. ae and Co. ; 
Mr. H. Y. sa ° K.C., for the Scottish Boiler Insur- 
ance pp ge AL r. T. Dallow for Mr. Ward, of Shef- 
field ; an ess i 


. Payne, Galloway, and Payne, solici- 
tors, Manchester, for the Vulean Boiler Insurance 


following 
Smith and 
appeared for the Board of 


Com- 
yvany ; Mr. J. E. Ashworth, His Majesty’s Inspector of 

‘actories, was also present on behalf of the Home Office. 

In opening the proceedings, Mr. Vaux gave full par- 
ticulars of the boiler, which was of the Cornish Phy 
made by Messrs. Hawksley, Wild, and Co., of Sheffield, 
in 1882, for a working pressure of 70 lb. per square inch. 
It was 6 ft. in diameter by 28 ft. 4 in. in longs , and was 
made for Messrs. Howell and Co., Limited, Sheffield, on 
whose ~~ it was fixed and set to work in January, 
1883. From January, 1884, to June, 1902, it was insured 
with the National Boiler and General Insurance Com- 

ny, at a pressure of 65 lb. It was periodically examined 
their inspector, and the last ‘‘ thorough ” examination 
was made on December 28, 1901, when deep and active 
wasting along the sides of the tube was reported. Ulti- 
mately the boiler was discarded, and early in July, 1902, 
it was sold, together with another boiler, for the sum of 
39/., to Messrs. Holt and Son, machinery brokers, 
Worksop. In November last it was sold to Mr. T. W. 
Ward, Albion Works, Sheffield, who immediately had it 
examined by the Vulcan Boiler Insurance Company. 
This company, after referring to sume difficulty in making 
a thorough examination, owing to scale, recommended the 
hydraulic test, and offered to insure the boiler for a work- 
ing pressure up to 60 lb. per square inch, and for any sum 
up to 2000/. Subsequently Mr. Ward sold the boiler 
to Messrs. Tupper and Co., who had two examinations 
made of it by the Scottish Boiler Insurance pcg rst 
and on January 20 it was set to work. Soon after being 
started, however, it exploded, with the serious con- 
sequences already described. 

A large number of witnesses were called, the most 
important ee or following :— 

r. E. G. Hiller, chief engineer to the National 
Boiler Insurance Company, gave particulars of the in- 
surance of the boiler and its condition. The cause of the 
explosion was weakness of the furnace tube owing to 
internal corrosion. ‘There was more corrosion than he 
had been led to suppose. 

Mr. David Holt, a partner in the firm of Messrs. Holt 
and Son, brokers, Worksop, said they sold the boiler to 
Mr. Ward as a second-hand one, and gave no warranty. 

Mr. T. W. Padmore, connected with the firm of Mr. 
T. W. Ward, of Sheffield, said they purchased the boiler 
for 291. 153., and sold it to Messrs. Tupper and Co. for 
577. 10s., delivered at Bilston. Railway carriage cost them 
71. 8s. 9d., and they paid a guinea to have the boiler ex- 
amined. They always had their boilers examined before 
reselling them. 

Mr. Howard Smith remarked that they did not get quite 
100 per cent. profit on the transaction. He presumed the 
witness had read the reports issued by the Commissioners 
as to the necessity for having second-hand boilers ex- 
amined. Their reports had evidently done some good. 

Witness replied that he had read the reports on the in- 
vestigations conducted by the Commissioners, and recog- 
nising that second-hand boilers were dangerous things to 
deal with, they were very careful about them. 

Mr. Charles Murray, inspector to the Vulcan Boiler 
Insurance a ave evidence as to an examination 
he had made at Worksop of the exploded boiler. Scale 
prevented a thorough inspection. He found the furnace 
tube corroded, but did not drill the plates. 

Mr. Crossland, chief engineer to the Vulcan Company, 
said that at the time his inspector examined the boiler 
he thought it worth buying for a pressure of 60 lb., judg- 
ing from the report received. Had a certificate been re- 
quired, witness would have insisted on the water test to 
arrive at the strength of the boiler. : 

Mr. James Smith, boiler inspector to the Scottish 
Boiler Insurance Company, said he examined the boiler at 
Worksop for Messrs. Tupper. It wasso dirty that he could 
not examine it properly, and considered that a further in- 
spection was necessary before advising as to purchase. — 

Mr. Francis Hill, another inspector to the Scottish 
Company, said he examined the boiler at Messrs. 
Tupper’s works on December 31. The scale prevented 
his seeing its serious corrosion. He told Mr. Higgs, the 
engineer, that he had not made a reliable examination, 
but that no repairs were required so far as he could see. 
He did not lead Higgs to'understand that the boiler was 
fit to be worked at 60 Ib. pressure. He expected to have 
the opportunity of making a further examination. 

Examined by Mr. J. T. S. Plant, who appeared on be- 
half of Mr. Hi witness said he was inside the boiler 
half-an-hour and could see no serious defect, ‘but told Mr. 
Higgs the scale wanted removing, and did not say that 
his company would not hesitate to pass the boiler at 
60 Ib. pressure. The term ‘‘ thorough examination ” was 
a technical one. It would have taken considerable time to 
have removed a portion of the scale so as to get at the 
condition of the plates. He thought the boiler was fit to 
work, but could not'say at what pressure. 

_ By Mr. Shakespeare: He made a thorough examina- 
tion, which meant externally and internally, so far as 
circumstances permitted. 





Mr. J. Mills, engimeer to the Scottish Company, said 
that from his inspector’s report he thought another exami- 
nation was required, and that the boiler should be cleaned, 
and again inspected when the fittings were connected. 
The word ‘‘ thorough,” as used in their reports, was purely 
technical, and he did not think it was misleading. 

Mr. E. C. Lewis, managing director to Messrs. Tupper 
and Co., Limited, gave evidence as to the examination 
and purchase of the boiler. He left the cleaning of the 
boiler to Higgs, his engineer, who was careful and reliable, 
and had been with him for many years. 

Mr. James Higgs, engineer to Messrs. Tupper, said 
that Hill, the inspector, was not inside the ler more 
than fifteen minutes. He was confident that Hill told 
him his company would not hesitate to accept the boiler 
for 60 Ib. pressure. He did not think the examination 
adequate, on account of the short time taken in making it. 

After the examination of several witnesses, Mr. David 
G. Watson, engineer-surveyor to the Board of Trade, pre- 
sented a report on his examination of the boiler after the 
explosion. The explosion was due to the wasted condi- 
tion of the furnace tube, which was practically worn out. 
Had the boiler been tested by water pressure, the tube 
would have failed at 40 lb. to 501b. The pressure at the 
time of the explosion would be 434 lb. The corrosion 
might have been discovered by a more careful examina- 
tion, but it was at a part difficult of access. 

This concluded the evidence, and counsel addressed 
the Court on behalf of their variousclients.. Mr. Stanger, 
for the Scottish Boiler Insurance Company, contended 
that they had done nothing calling for censure from that 
tribunal. They had pointed out that the boiler wanted 
cleaning before it could be properly examined, and the 
denied that Mr. Hill, their inspector, ever said that his 
company would unhesitatingly accept the boiler at a 
working pressure of 60 Ib. 

Mr. Shakespeare, on behalf of Messrs. Tupper and Co., 
deprecated the use of the word ‘‘ thorough” in connection 
with the insurance reports as being a term calculated to 
mislead. Mr. Higgs, the engineer, would have done better 
to have examined the boiler for himself. He thought 
Mr. Hill, the inspector, had made a mistake, and that 
was why it was stated that the boiler would work at 
60 lb. pressure. Mr. Lewis was relieved of responsibility, 
Counsel thought, by the conversation he had with Higgs 


as to what had been said by Mr. Hill, the insurance com- 
pany’s inspector. : 

Mt . Vaux then submitted to the Commissioners a series 
of questions, and, on behalf of the Board of Trade, 
requested their judgment thereon. 

"i Dallow addressed the Court on behalf of Mr. 
Ward, who had sold Messrs. Tupper the boiler. No one 
had suggested that his client had been in any way 
culpable, and although during the neery mention had 
been made of 100 per cent. profit, Mr. Ward was not 
getting more than 50 per cent. 

Mr. Crossland, s| worm @ for the Vulcan Insurance 
Company, submitted that his inspector did not make a 
thorough examination of the boiler, and that the any sod 
had not represented that such an examination had been 
made, but had advised the hydraulic test. 

Mr. ——_ further addressed the court, and Mr. 
Plant, on behalf of Mr. Higgs, urged that he had acted 
to the best of his ability, and no one could do more. By 
his own unaided effort his client had raised himself from 
the lowest rung of the engineering ladder to the -highest 
in Messrs. Tupper’s works, where he had been engaged 
for 33 years without a single misunderstanding. 

Mr. Shakespeare urged, on behalf of Messrs. Tupper, 
that the managing director, Mr. Lewis, was an employer 
of 2000 men, and had always been careful as to the 
interests of his workpeople, and ready to adopt every- 
thing for their safety. He paid Mr. Higgs a good salary, 
and put the control of the boilers in his hands; he did 
not treat him as a slave and pay him small wages to get 
his brains, but gave him 3007. a year, with house and coal. 
That was neng bo Mr. Lewis, and he (Mr. Shakespeare) 
urged that Mr. Higgs had, on this occasion, made a mis- 
take, and that Mr. Lewis was relieved of blame in the 
matter; he had had very heavy expense and immense 
worry over that unfortunate occurrence. 

In giving judgment, which he did at Ere length and 
with his usual care and skill, Mr. Howard Smith reviewed 


very fully all the circumstances regarding the purchase 
of the boiler, the occurrence of the explosion, and the 
evidence that had been laid before the Court by the 
various witnesses. The explosion was due to the col- 
lapse of the furnace tube, which was seriously wasted 
throughout and was unable to stand the. pressure of 
about 43 1b. on the square inch, to which it was sub- 
jected. The wasting had taken place chiefly on the 
water side. In answer to the questions submitted by 
the Board of Trade, the Court found that Mr. Lewis, of 
the firm of Messrs. Tupper, did take proper precautions 
to ascertain that the boiler was safe for a working 
pressure of 60 lb. before ——— in December last, 
and that he had instructed James Higgs, the head engi- 
neer, to clean and prepare the boiler for examination. 
Higgs had denied this, but the Court were constrained to 
find that such an order was given by Mr. Lewis. The 
boiler was not properly and thoroughly examined by 


pany. The examination he had made was a highly 
cursory one, and if he had taken a little more time and 
exercised more care, he would, notwithstanding the dirty 
condition of the boiler, have gained sufficient knowledge 
to have convinced him that it was not fit to. be set to 
work, owing to the flue tube being unsafe. The Scottish 
Insurance Company gave Messrs. Tupper to understand 
that the boiler should be again examined, but Higgs A se 
the report in his — and did not read it unt ter 
the explosion. Higgs had not tested the boiler as recom- 





mended by the Vere Insurance Company. With re- 


Hill, the Inspector to the Scottish Boiler Insurance Com- , 


gard to the belief of Mr. Lewis that the Scottish Com- 
ered accepted the boiler at 60 lb. pressure, the Court 
ound -that the Insurance Company’s letter was not 
very clearly ry wens but they did not think that any 
engineer would have been induced to take a similar view 
to Mr. Lewis. The hh in dispute meant, the 
Court considered, that the boiler should be cleaned and 
again examined, and that was the construction that Higgs 
himself put upon the report when he read it, after the ex- 
plosion. Mr. Lewis was not justified in giving orders for 
the boiler to be set to work without any hydraulic test ; 
and Higgs should have applied that test. Mr, Lewis 
did not take proper measures to insure that the boiler was 
worked under safe conditions, because he allowed it to be 
worked before the Scottish Company had satisfied them- 
selves that it wassafe. With regard to the badly ex- 
pressed and somewhat misleading report sent by that 
company, the Court desired to be on record their 
opinion that insurance companies should use the plainest 
terms, which could not be mistaken by ordi indivi- 
duals. The Scottish Company could not be held to be 
neglectful, but Mr. Howard Smith said he felt sure they 
would bear in mind the remarks which had been made 
on that point. As to the conversation between Hill and 
Higgs, it was probable that Hill assented to Higgs’s pro- 
ay that the Scottish Company would pass the boiler 
or 60 Ib. pressure ; but neither Mr. Lewis nor Higgs as- 
certained definitely whether the company would do what 
Hill had said they would do. If Pair assented to the 
“ osition—and the Court were inclined to believe that 
e did—he was ae contrary to the instructions of his 
ae: On the whole, they gave him the benefit of the 
doubt, as, in any case, the report of his company was 
received before the boiler was put to work. ey were 
satisfied that the explosion was not caused by the neglect 
of Mr. Mills, 

In the Lan try of the Court, the explosion would not 

have occu but for the action of Mr. Lewis and Mr. 
Higgs, which could only be described as a muddle. 
Hi was regarded as a per ay reliable engineer, 
an r. Lewis discussed with him the terms of the 
Vulcan Company’s report, and determined on indepen- 
dent advice. The subsequent correspondence with the 
Scottish Company did not ae to have been shown to 
Higgs, nor had the report of mber 11. In the nds- 
ment of the Court it was most important that Higgs 
should have had his attention called to that report, for 
he then would undoubtedly have cleaned the boiler and 
prepared it for another examination. Mr. Lewis assumed 
that his instructions as to cleaning would be followed, 
but he too was under the impression that Higgs had seen 
the report of December 11, and would uttach the same 
importance to it. It was important to note, according to 
Higgs, that although Hill was in the boiler only 15 
minutes, and could not have made an examination worthy 
of the name, yet he assented to the proposition e by 
Higgs as to working the boiler at 601b. Hill ought not 
to have made such an answer, and Higgs, seeing the 
short time occupied in the exsmination, ought not to 
have believed it. In the judgment of the Court Hig 
was to blame for not having satisfied himself that the 
boiler was in safe condition. He should have examined 
it himself, and if it had been oy, cleaned, he would 
at once have ascertained that the flue tube was corroded 
and past all work. The Court thought the explosion was 
due to his neglect in that respect, and had to find him to 
blame for it. But they declined to make him a scapegoat, 
as they considered that—unintentionally, no doubt—he 
had not been treated fairly by Mr. Lewis, who did not 
take him sufficiently into his confidence. The action of 
Mr. Lewis was also culpable, as it led to the muddle de- 
scribed, which, again, led to the result which he probably 
Lr inthe more than any other person. The Court con- 
sidered there had been neglect on the part both of 
Mr. Hi and Mr, Lewis, and they had to ounce 
them to blame for the explosion, which blame t ny coght 
to share equally. For that neglect.the Court held Messrs. 
Tupper and Co. responsible. 
‘ Mr. Vaux, on behalf of the Board of Trade, said that 
the costs of the inquiry amounted roughly to 190/.; as a 
matter of fact, it should be more. He asked that Messrs. 
Tupper and Co, should be ordered to pay a portion of 
those costs. He did not feel it to be his duty to ask for 
the full amount ; the matter was within the discretion of 
the Commissioners. 

Mr. org addressing the Court on behalf of Messrs. 
Tupper and Co. in mitigation of the penalty, said they 
felt very keenly the necessity of such an investigation, 
and left the matter of costs entirely in the hands of the 
Commissioners. 3 ; 

In reply, Mr. Howard Smith said that the Court did 
not consider the present case so serious as many other cases 
they had had before them, and did not attach any grave 
blame to either Mr. Higgs or Mr. Lewis. But there had 
been carelessness, and what he had previously described 
as a muddle. The fact that so many men were in the 
vicinity of the boiler when it burst, and the loss of life 
that ensued, was very unfortunate; but the evidence had 
not been sufficient to warrant either Mr. Higgs or Mr. 
Lewis being committed for manslaughter. There had, how- 
ever, been carelessness, and the Court would order Messrs. 
Tupper arid Co. to pay the sum of 50/. to the Board of 

e towards the costs and a of the investigation. 
They declined to make any order against Mr. Higgs. 
Mr. Stanger, K.C., proposed a vote of thanks to the 
Commissioners for their courtesy and patience in listen- 
ing to the evidence. This was second 
supported by Mr. Plant, and carried. : 

Mr. Howard Smith replied, and in turn complimented 
Mr. Plant for the manner in which he had defended Mr. 
Higgs throughout the case. ‘ 

investigation, which had occupied five days, was 


by Mr. Podbury, 








then concluded. 
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DRUMMOND’S MULTIPLE STEAM 


On the present page we illustrate, in Figs. 1 to 4, a 
multiple steam pipe for marine and locomotive engines, 
the invention of poeatn Walter and George Drum- 
mond, of 13, Victoria-street, 8.W., and now being 
introduced by the Glasgow Railway Engineering 
Company, ~-of the same address. Our illustrations 
show the pipe as fitted to a locomotive. As will 
be seen, the arrangement is very simple. In place 
of the ordinary single steam pipe to conduct:the steam 
from the boiler to the engine cylinders, a number 
of smaller pipes are used. ig. 1 is a sectional side 
elevation through the smoke-box of a locomotive, while 
Fig. 2 is a front elevation with the smoke-box front re- 
moved. To the ordinary internal steam pipe there is 
fitted a flanged steel T-piece, which is just inside the 
smoke-box, as shown, and into this are expanded, 
in holes provided for the purpose, as in a tube-plate, 
the smaller tubes. At their lower end, these tubes 
are again expanded into another receptacle (Fig. 3), 
which collects the steam, and through which it 

s to the engine cylinder. Fig. 4 shows an 
arrangement with nine tubes. The steel tubes used 
are cheaper than a copper steam pipe, and, bein; 
of small diameter, are easily bent to the requi 
radius. The area exposed to the hot gases enables 
the steam to be thoroughly dried, or, in some cases, 
to be superheated. The arrangement has been fitted 
to some of the locomotives on the London and South- 
Western Railway, and has been running for some 
months with considerable success. It is intended also 
for marine pu , to reduce the risks attending 
steam pipes of large diameter. 








CATALOGUES. 

Tur General Electric Company, Limited, of Queen 
Victoria-street, E.C., have sent us a copy of their cata- 
logue of wires and cables, and also of their catalogue of 
“Geeko” telephones, which are specially designed for 
use in private houses in connection with electric bells. 

Messrs. Geipel and Lange, of Parliament Mansions, have 
sent us a catalogue of their Vulcan electrical measuri 
instruments. ese, we learn, are made by the firm o 
Chauvin and Arnoux. Many patterns of am and 
volt meters are listed. Jn addition to switch in- 
struments, the makers also supply neatly arranged testing 


sets. 

We have received from Mr. A. G. Thornton, of St. 
Mary’s-street, Manchester, a copy of his very comprehen- 
sive catalogue of drawing and surveying instruments. 
Mr. Thornton has made a speciality of drawing instru- 
ments, and his catalogue shows many new pe ae of 
particular instruments, as well as specimens of sets, 
arranged in a novel manner. 

We have received from Messrs. Ernest Scott and 
Mountain, Limited, of the Close Works, Newcastle-on- 
Tyne, a series of some fifteen circulars, forming a cata- 
logue of the firm’s products. These comprise dynamos 
and sapecs of <;' t in rage pe to a engines 
8 ly design on ba urpose of dynamo-driving. 
gon’ Herbert Moris and Bastert, Limi of 
the Empress Works, Loughborough, have sent us their 
illustrated catalogue of overhead runways for workshops 
and foundries, consist essentially of pulley 
blocks of special design ng from trolleys run- 
ning on I-beams. These trolleys have ball-bearings, and 
the makers claim that it is ble for a lad to pick up a 
weight of 1 ton and run it along at the rate of 300 ft. per 
minute. These travelling pulley blocks are made for loads 
up to 15 tons. 

The Baldwin Locomotive Works, of Philadelphia, have 
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issued a pamphlet containing a capital.series. of views of 
notable American trains hauled by their engines. In 
one of these views the train is stated to have been moving 
at the rate of 74 miles an hour. The camera shutter in 
this case was operated by an electric circuit closed by the 
locomotive as it passed a given point. 

Messrs. Sons, and t 
nia Iron Works, Gainsborough, have sent usa copy of their 
new catalogue of steam engines and machinery. The firm 
is, of course, well-known here for its high-class fixed and 

rtable engines, but an interesting feature of the cata- 

ogue is the plant supplied for special service in the Colonies 

and abroad. These include special boilers for use when 
water is bad, and boilers with tire-boxes designed for 
burning straw or wood ; also gold dredgers and winding 
machinery. ; 

The Lyle Company, Limited, of: - Harrison -street, 
Gray’s Inn-road, London, have published a es 
describing their system of card indices and document 
files, The firm make a speciality of the card system as 
applied to the determination of factory costs. 

We have received from Messrs. Arnold Goodwin and Son, 
of Sumner-street, S.E., copies of two catalogues just issued 
by them. In one of these the firm’s air compressors and 
vacuum pumps are described, whilst in the other particu- 
lars are given of certain applications of compressed air to 
the pumping of liquids. A special form of air lift-pump 
is here described, which is said to be applicable to exist- 
ing wells without deepening them. : 

he Rhodes Electrical Manufacturing Company, of 
the City Electrical Works, Bradford, have sent us a 
copy of their new price-list of continuous-current motors, 
which they make in a series of standard sizes rangin; 
from 4 up to 40 horse-power.—Messrs. Monté Callow an 
Co., o Ludgate-broadway, E.C., have just published 
a list of motor-starting rheostats, designed for use for 
motors ranging from _Remarel gery up to 100 horse- 
eee me Royce, Limited, of Hulme, Manchester, 
ve published a new price-list of motor-starting switches. 
The standard sizes listed will safely take up to 300 amperes. 
—The British Accumulator Company, of Parliament 
Mansions, 8.W., have issued a new srice-list of storage 
batteries for use in central and sub-stations.—A compact 
little price-list of electrical machinery and accessories has 
been sent us by Mr. T. W. Broadbent, A.M.I.E.E., of 
the Victoria Electrical Works, Huddersfield. 

The Dermatine Company, Limited, of 95, Neate-street, 
S.E., have sent us a copy of their revised catalogue of 
belting, valves, ee g and hydraulic packings. The 
catalogue is pre’ by an essay on india-rubber, 
gutta-percha, and bala 

The C. W. Hunt Company, of 45, Broadway, New York, 
have issued a circular describing a type of storage battery 
locomotive. which they recommend for use in cases for 
which the trolley or third-rail system is inapplicable, such 
as many workshops, foundries, and factories.—The Ster- 
ling refuse destructor is described ‘in a pamphlet just 
issued by Messrs. Hughes and we of the Clock 
rsamg ndel-street, Strand, W.C.—We have received 
from Messrs. James Sim: and Co., Limited, of 101, 
Grosvenor-road, -S.W., illustrated pamphlets describing 
the Webster steam and oil separators and the Webster 
feed-water heaters and purifiers. 

The Electric Mining Company, of 9, Irongate, Derby, 
have just published a catalogue of ‘electric hauling and 
winding engines suitable for use‘in collieries, and of elec- 
trical-driven pumps, -cutters, and. air-compressors. 

Henderson’s Cableways, Aberdeen, have sent us a 
striking view, reproduced from a photograph, showing 
a cableway used in the erection of a concrete viaduct 
of ten s The clear span of the cable is 1000 ft., 
and the load trans 3 tons. The whole of the piers 
were built without the use of scaffolding. 

The Indurated Pulley Cover Company, of 12, Paul- 


‘0., Limited, of the Britan- | bel 
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street, Finsbury, E.C., have sent us a circular calling 
attention to their “‘slip curé,” for use on troublesome 


ts. 
We note that Mr. J. H. Agar Baugh, of 92, Hatton- 
garden, E.C., is now introducing commercially the re- 
markable nickel-steel..alloy, the peculiar properties of 
which have been established by Dr. Guilleaume, at 
Sevres. The alloy in question hag an extraordinary 
small coefficient of expansion with heat. It has been 
named therefore ‘“‘Invar,” and is made in four grades. 
Of these, the most constant will only expand ¥, in. per 
degree centigrade per mile. One grade is being made 
with the same coefficient of expansion as glass, the idea 
being to substitute it for platinum in incandescent lamp 
manufacture. We note that this quality is provided at 
the price of 77. per pound. 

essrs. Kingston and Everitt, of King’s Parade, Cam- 
bridge, have sent us a copy of their new price-list of 
portable accumulators suitable for motor-car use. 

he British Thomson-Houston Company, of Rugby, 
have issued circulars describing in detail their alternate- 
current fan motors and exhaust fans and their feeder re- 
gulator for central station use. 

Messrs. Mather and Platt, of the Salford Iron Works, 
Manchester, have sent us a copy of their new oeringee 
of steel-clad motors. These motors are arranged so that 
they can be entirely enclosed, and can thus be used safely 
in even the most exposed situations. 

The Langdon-Davies Motor Company, of 101, South- 
wark-street, E.C., have brought out a new series of 
alternate-current motors designed to be run from circuits 
having a periodicity of 40 to 50 per second. Both high 
and low speed motors can be furnished. The standard 
sizes run up to 35 brake horse-power. These motors 
will run and start in a single-phase circuit, and have no 
wipsings, the only wearing — being the two bearings. 

We have received from Messrs. E. P. Allam and Co., 
11, Hatton-garden, E.C., a copy of their new price-list of 
switches, rheostats, and cut-outs. 

Messrs. Siemens Brothers and Co., Limited, of York 
Mansions, York -street, Westminster, have issued a 
pamphlet describing Messrs. Brougham’s electric steer- 
ing gear as fitted by them to the steam yacht Valhalla. 








Exectric Powrr IN New ZEALAND.—Mr. Allo, a 
Swiss electrical engineer, has been making a visit to the 
Huka Falls, in the North Island of New Zealand. Mr. 
Allo, who was accompanied by two New Zealand Govern- 
ment engineers, came to the conclusion that the falls are 
capable of giving in the dry season, taking the water at 
the lowest safe coefficient, 39,000 horse-power, with a very 
small initial cost for electric power installation. Mr. 
Allo considers that the power would be the easiest 
worked which he has ever met with, as there are no tech- 
nical difficulties to be overcome. The 39,000 horse-power 
should, Mr. Allosu ts, be conducted into four quarters 
—one north, to Auckland and the Thames; one south, to 
Wellington and the provinces ; one to Tarakaki, and one 
to the Napier district. The power would yield the force 
necessary to run all the North Island railways by elec- 
tricity. The present steam railways of the North Island 
use 4000 horse-power, and if this were increased to 9000 
horse-power there would still be 30,000 horse- 
distribution among the industrial centres of 
New Zealand. Mr. Allo thinks there are many industries 
which could utilise electric power with — economy, 
as compared with the steam power which they are at pre- 
sent..using. He considers that the saving would be at 
least 33 per cent, ; 


wer for 
orthern 











May I, 1903.] 





ENGINEERING, 








605 





‘‘ ENGINEERING” ILLUSTRATED PATENT | 
RECOR 


CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
UNDER THE ACTS OF 1883—1888, 
The number of views given in the Specification Drawings is stated 
pal age where none are mentioned, the Specification is not 
ustrated. . 
Where inventions are communicated from abroad, the Names, 

é&c., of the Communicators are given in italics. 

i the Patent O, 


C of Specifications may be obtained at Sale 
anch, 25, Southampton Buildings, Chancery-lane, W.C., at 
the uniform tfgre of 8d. 
The date of the advertisement of the wg. oye of a Complete 
Fare os Bo in each case, given after the abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months the date of 


the advertisement of the acceptance of a Complete Specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES. 

6963. E. E. Bentall, Heybridge, Essex. Chaff- 
Cutters. [1 Fig.] March 21, 1902.—This invention has for its 
object to provide a feeding web device for attachment to chaff- 
cutters not provided with or specially constructed for use with 


: 


= 























—" 


3989. 





feeding-webs. In the device according to the invention the 
feeding-web is supported by a portion of the feed-box, and can there- 
fore be attached to, or removed from, the machine without affect- 
ing the structure of the framing. (Accepted March 18, 1908.) 


10,162. E. Kilton, King’s Lynn. Horse -Drawn 
Rollers. [2 Figs.] May 2, 1902.—In order to enable one 
attendant to look after two horse-drawn rollers, according to this 
invention the two rollers are coupled together, one somewhat to 
the rear of the other, and to one side thereof, preferably by 
means comprising a forward extension of the shaftless frame of 








one roller, and in which is pivotally mounted the stem of a travel- 
ling wheel for supporting the frame. There is a coupling-rod 
connected to the said stem and to the frame of the forward or 
main roller, and chain couplings are provided between the outer 
end of the rod and the rear of the forward roller frame and 
between the opposing ends of the two frames of the rollers. 
(Accepted March 18, 1903.) 


ELECTRICAL APPARATUS. 


9423, Bevis, London. Penetrable Cables. 
{1 Fig.) April 23, 1902.—In specification of British Patent No. 
10,361, of 1900, is described a penetrable double conductor cable 
made up of two-stranded conductors, insulated, and into any part 
of the length of which there may be stuck the spike-like ter- 
minals of incandescent lamps. In such conductors the grip upon 
the spikes has not been as firm as was in some cases found to be 
desirable. According to this invention each of the conductors is 





surrounded by a closed spiral covering of conducting wire, between 
whose turns the spikes of the lamps must pass, and which serves 
to grip the spikes and to improve the mechanical hold and the 
electrical contact between the conductor and the spikes. In such 
cables the conducting wire need not necessarily be penetrable, as 
Sufficient contact surface might be furnished between the spiral 
and the spikes, the spiral, of course, throughout its length being 
hore or less intimately in contact with the conductor upon which 
itis wound, (Accepted March 11, 1903.) 


9397. H. Chitty,London. Dynamo-Electric Machi- 
nery. [3 Figs.) April 23, 1902.—In dynamo-electric machinery 


in which the armature has radial air spaces in its core on parallel 
planes of rotation the field magnets according to this invention 
are also provided with air passages registering with those of the 


SPECIFICATIONS 


be given. The invention is described in reference to dynamo- 
electric machines of the kind described in the specification of 
British Letters Patent No. 19,714, of 1892. In such machines 





the air pomagee in the poles vent to a transverse passage between 
halves of poles, dividing the polar mass on the magnetic axis 
and in a plane radial from the axis of the armature. (Accepted 
March 11, 1903.) 


61938. A. Cox, London. Measuring High Resist- 
ances, [7 Figs.) April 5, 1902.—This invention provides an 
electrostatic voltmeter for the measurement of very high resist- 
ances, and depending for its action on obtaining, by means of 
electrostatic forces, due to electric potential differences main- 
tained between the fixed and the movable elements, unrestrained 
displacements of the movable elements in extent depending only 
on the shape and disposition of both the fixed and the movable 
elements. In the disposition illustrated the resistance to be 











measured is connected across the terminals shown at the right-hand 
side of the diagram. The electromotive force of the energising cur- 
rent may vary within limits without appreciably affecting the 
accuracy of the readings of the instrument, whose scale is cali- 
brated between zero and infinity, which are indicated according 
as one or other pair of diametrically opposite fixed sectors are 
covered by the rotatable sector. When the rotatable sector shown 
in the diagram stands vertically the resistance to be measured 
equals in value the control resistance shown at the lower left-hand 
side part of the diagram. (Accepted March 11, 1903.) 


3259. E. Schattner, London. Merc Vapour 
Lamps. February 8, 1902.—This invention relates to lamps 
illuminated by the electrical incandescence of vapour partly or 
wholly mercury. In such lamps it is sometimes advantageous to 
use a considerable strength of current, or to employ a vapour 
whose incandescence furnishes some red rays, and in such cases a 
glass containing vessel for the mercury or compound vapour is 
unsuitable, as it would be damaged by the heat developed. Ac- 
cording to this invention, for such a glass vessel is substituted a 
vessel of or comprising quartz. (Accepted March 18, 1903.) 


1 . F. De Mare, Brusse “ Electrothermic 
Ventilator.” [9 Figs.] May 28, 1902.—This invention relates 
to heating moving air electrically within a fan casing. In one 
arrangement the blades of a centrifugal blowing device may be 











be traversed by the heating 
a circular grille of resistance 
lower. (Accepted March 18, 
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5978. A. Nodon, Paris. Electrolytic ers, 
(2 Figs.) March 11, 1902.—This invention provides an electro- 


lytic rectifier for alternating currents, and having four cells so 
coupled that waves of both directions are rectified. The pre- 
ferred electrolyte is bibasic ammonium phosphate 1 part, water 
3 parts. Instead of half of the ammonium bibasic phosphate, there 
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may be used a phosphate of aluminium, iron, copper, calcium, or 
magnesium. The preferred electrodes are iron for one pole and 
an alloy of aluminium comprising 5 per cent. of zinc for the other. 
The cells may be cooled by water circulating in a vessel in which 
they are contained. The claims all relate to cells having alloy 
electrodes. (Accepted March 18, 1903.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


5469. A. J. Riley, Hockley Heath, and F. R. L. 
Strathy, ham. Incandescence Vapour 
Burners. [3 Figs.) March 5, 1902.—In this lamp for illuminat- 
ing by means of incandescent mantles upon burners fed with oil 
vapour, and in order that the oil vapour may not be decom: 














into fixed gases, the inventors use a long spiral vaporising tube of 
small bore, which, they state, insures the desired result. ‘There is 
claimed a lamp having a vaporiser of this type and a mixing tube 
adapted to carry the burners, and a shield protecting the outlet 
end of the vaporiser and the mouth of the veer tube from direct 
exposure to the heat of the burners. (Accepted March 11, 1903.) 


6199. A. MS hang Norwood, Surrey. Internal- 
Combustion es. [8 Figs.] March 13, 1902.—In an ex- 
plosion engine of the kind having an expanding explosion chamber 
whose capacity only increases at explosion pressures in excess of 
the greatest compression pressure, and in which the resilient body 
controlling expansion is gaseous fluid supplied under a pressure 
exceeding the compression pressure of the engine, according to 

















6199) 


this invention the moving part of the expanding explosion 
chamber is ted toa force pump, so that when moved on 
the explosion of the combustible the force pump is operated. 
The force pump may be used to supply compressed air for a 
ing the liquid fuel, for making g oe of the resilient ly 
of gas controlling expansion of the explosion chamber, or for 
other purposes. (Accepted March 18, 1903.) 


8456. F. an, London, and A. H. Bayley, Niton, 
L of W. Ele ic Ignition Apparatus. [4 Figs.) April 11, 
1902.—In this specification is broadiy claimed :—‘“‘ In internal-com- 
bustion motors, the combination, with an electric sparking device | 
inside of or in communication with the motor cylinder, of inter- 
nally-operated means to break the electric circuit and thereby 

roduce the electric spark.” One arrang t rding to this, 
invention comprises‘a rotatable stem, one end of which extends 
through the cylinder wall into the interior of the cylinder and is 
insulated therefrom, means to turn the stem round its longitudinal 

















armature in order that the fullest freedom for air circulation may 





wire surrounds the ce 
1903.) 


axis and to leck it in position when turned, means to prevent 
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endwise movement of the stem, a finger or means on the inner 
end of the stem, and adapted to lie in the path of travel of a con- 
tact-making device on the piston end and to be displaced thereby, 


kind having perforations and equal thicknesses of material be- 
tween burning surfaces is made into rods or bars with longitu. 


through a set of stretching rolls over a mandrel, the rolls being 
preferably three or four in number. They reduce the thickness 
of the blank to the required degree so as to stretch it out into a 
The rolls surround or embrace the tube 


dinal perforations. Various sections are illustrated, described, 


Fig.7. Fig.2. 


and toreturn to its normal position when released therefrom, the tube to a certain lengt 


Fig.1. Se 


nearly around its entire circumference, so as to exert a somewhat 
uniform compression and stretching strain upon it, keeping it 
under compression over its entire cross-section. During the 
stretching of the blank the material is crowded or compressed into 
the spaces between the adjacent edges of the rolls, so as to form 
thin ribs on the exterior of the tube, which may be removed by 
suitable cutters, or the ribs may be rolled into defined shapes if it 
— to retain them on the tube, (Accepted March 18, 
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and claimed. Blocks of smokeless powder according to the in- 
vention are conveniently packed in a cartridge with a central 
core of quick-burning powder, conveniently fine-grain black 
powder. (Accepted March 18, 1903.) 


9927. J. H. Topham and A. W. Brewtnall, Man- 
chester. Small-Arm Ma, es. (2 Figs.) April 30, 
1902.—In order to facilitate the quick depression of the lifting 
plate in the magazine of a Lee-Metford or like rifle, according to| [ 
this invention around the steel spring which raises the lifting 
plate is placed a thin band of metal in such manner that it can 


RAILWAYS AND TRAMWAYS. 


5415. J. W. Hornsby, D. Roberts, and C. James, 
Grantham. Locomotive. [3 Figs.) March 4, 1902.—This 
invention provides a locomotive engine preferably propelled by an 
oil-burning internal-combustion motor of the kind described in 
the provisional specification of application for Patent No. 3335, of 
1902. Each end of the main frame of the engine is supported by 
a swivelling bogie with a plurality of axles, and one axle of each 
bogie is driven through bevel or mitre gearing by means of 
inclined shafts fitted with universal joints. There may be a crosg 
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stem and finger therein being in electrical connection with the 
circuit, a contact device or means carried on the piston for striking 
the — or projection on the stem each time the piston is recip- 
rocated, (Accepled March 11, 1903 ) 

28,408. 


de Laitte, Paris. Carburett: Air. 
{3 Figs.} December 23, 1902.—In order to provide carburetted 

















air of a more regular quality, and to overcome certain mechanical 
difficulties in the method of carburation in which air is driven 
through the hydrocarbon chamber, according to this invention the 
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Fig. 1. 

















be slid along the spring. A projection on the band of metal is 
passed through a slot in the bottom of the magazine and secured 
toan outside handle. When the band is slid down the lifting 
spring, it draws the spring close to the bottom of the magazine, 
and therefore depresses the lifting plate and holds it to the bottom 
of the magazine while the magazine is being charged. (Accepted 
March 18, 1903.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


27,451. H. H. Lake, London. (G. V. Willson, Pittsburg, 
Pa, U.S.A.) Wire-Twisting Machine. [9 Figs.) De- 
cember 12, 1902.—This machine is specially adapted for twisting 
together the ends of a wire hoop or the like. The machine com- 
prises two bearing blocks movable to and from each other and 
supporting rotatable slotted studs, and means for rotating the 
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countershaft immediately below the crankshaft, and on which are 
fitted variable speed gear wheels and reversing gearing in combina- 
tion with friction clutches and inclined shafts. There is claimed :— 
“In a locomotive driven by an explosion engine, a water cooler 
consisting of an enclosed vessel having air tubes through it in 
combination with a fan either for inducing or forcing a current 
of air through the said tubes, substantially as described and illus- 
trated.” Either the compression or explosion stroke of the engine 
is made to supply compressed fluid for working the brakes. 
(Accepted March 11, 1908.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


8622. W. W. Coltman, Loughborough, and J. W. 
Branston, Bath. Vertical Boiler. (2 ips) April 14, 
1902.—This invention relates to water-tube vertical boilers in 
which the water tubes connect the bottom of the inner shell to 
the furnace crown in order that circulation of water through the 


4 Fig.2.4— 
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air is drawn through the carburettor, instead of being forced Fig. 
through, and this is broadly claimed. The suction device may 
be situated between the carburettor and a gas-holder. The suc- 
tion device or exhauster may be contained within the gas-holder 


bell. (Accepted March 11, 1903.) 
GUNS AND EXPLOSIVES. 


25,904. R. Robertson and W. Rintoul, Waltham 
Aseey. Acetone Recovery. (2 nt (te cember 19, 
1901.—In this specification is broadly claimed :—‘t The process for 
the recovery of acetone from admixture with air, consisting in 
bringing the mixture into intimate contact with a solution of 
hisulphite and quently separating the acetone.” It is stated 
in the specification that ‘‘ it is well known that acetone combines 
with bisulphites,” The inventors have discovered that the affinity 
between the bisulphite and acetone is so great that acetone con- 
tained in an attenuated form in air is separated therefrom if the 
air is made to pass over the surface of bisulphite solution, Acetone 












































studs in opposite directions. Means may be provided for regu- 

lating the relative movement of the blocks so that they are always 

equidistant from a central point. The bearing blocks may be 

supported ge two arms pivoted to the frame at one end and 
rovided with means for synchronising their motion. (Accepted 
arch 11, 1903.) 


MINING, METALLURGY, AND METAL- 
‘WORKING. 


























6414. M. mann, Paris. Welding and 
Ro! Tubes. (6 Figs.) March 15, 1902.—This invention 
relates to the production of tubes between grooved rolls and a 
mandrel, and has for its object to form a thick shelled hollow 


blank or billet with one or more seams, to subject this to a weld- 
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lower part of the boiler may be unidirectional. There are dia- 
metrically opposed tube seatings at the bottom of the shell, and 
tubes spring from these, and, crossing each other and the path of 
the furnace gases, take into seatings on the furnace crown. 
(Accepted March 11, 1903.) 


MISCELLANEOUS. 
pares. R. Wolverhampton, and W. 
H. Fletcher, London. Lock-Nut. [4 Figs.) December 5, 
1901.—This invention provides a spring lock-nut having a depth 
of one thread only of the bolt upon which it is to be used. It is 
made of tempered metal, of smaller diameter than the bolt it is 


is recovered, according to the process, from air used for drying 
cordite or the like, the air being preferably passed through a 
scrubbing tower. The solution containing the acetone may be 
subsequently distilled, and the greater proportion of the acetone 
driven off therefrom without appreciable decomposition of the 
bisulphite, any small "amount of the sulphurous acid driven over 
being absorbed by alkali. Sulphate formed from the bisulphite 
by atmospheric oxidation may be crystallised out by cooling. The 
air containing the acetone may be saturated with aqueous vapour 
son) being passed into the scrubbing tower. (Accepted March 4, 
1903, 


24,812. J. Fuhrer, Vienra. Detonating Composi- 
tions. November 12, 1902.—This invention provides a detonating 
composition to replace the bulk of fulminate, sometimes used for 
detonating high explosives, and means for ing its detonation 
The new composition detonates only when heated to a certain 
temperature within a confined , and the means for causing 
the composition to heat to its detonating boar ong although 
available for other compositions similarly explodable, if any, is only 
claimed in reference to the said detonating composition. e com- 
position comprises saltpetre, sulphur, oreo em bicarbonate, and 
metallic aluminium it may be in the following proportions : Potas- 
sium nitrate, 45.5 per cent.; potassium bicarbonate, 30 per cent. ; 
Sulphur, 16 per cent.; powdered aluminium, 8.5 per cent. Means 
for causing detonation comprise black powder or other self-burning 
composition, It is stated 12 per cent. by weight of the deto- 
nating composition will insure the detonation of ammonium pre- 
parations. (Acceptéd March 4, 1903.) 

9480. H. Maxim, New York City, U.S.A. Smoke- 
less Powder Grains. {17 Figs.) April 24, 1902.—This inven- 
tion relates to powder charges for guns. Smokeless powder of the 


Fig.7. 








Fig. 2. 





to fit, is cut through tangentially from its middle to its edge, and 
is sprung out of flat at one edge of the cut. It is applied in such 
manner that the wedge-shaped point of thread formed at the cut 
enters between the end of the thread of the main nut and the 
bolt, and prevents the main nut from unscrewing, (Accepted 
March 11, 1908, 


ing action so as to weld the seam or seams, and at once to 
stretch it out into arelatively thin shelled tube. The blank, after 
being bent or having its sections put together, is subjected to 
welding heat, and then transferred directly to a set of a well-known 
kind of welding rolls that weld the blank or its sections together. 
From these welding rolls the blank is passed in the same heat 
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PROGRESS IN BRITISH TRAMWAYS. 


GovERNMENT statistical reports are proverbially 
confusing, and it requires some courage to attempt 
any elucidation of the mass of figures they contain, 
and yet to the student of political economy the 
deductions possible from these returns are, as a 
rule, of the greatest importance. Rarely is any 
effort made by the Government departments to 
analyse or summarise the figures, and a very 
striking case of this neglect to assist the public is 
to be found in the report of the street and road 
tramways just issued by the Board of Trade. This 
elaborate series of statistical tables errs in a further 
direction, as the characteristic conservatism of the 


Fig. J. CAPITAL EXPENDITURE; Tota! Capital Paid up for 
Tramways in England & Wales, Scotland, Ireland and U.K. 
f 3 & Capital per Mile of Tramway open in United Kingdom 
3 
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department is exemplified. The form of the 
report to-day is probably the same as it was 25 
years ago, when horse haulage was universal, and 
when, for the most part, the work was carried on 
by public companies, whose shareholders had, in 
their anxiety for dividends, sufficient stimulus to 
carefully analyse individual returns. To-day 
horse traction is fast becoming the exception, and 
yet there is practically no indication of the fact in 
the report. Occasionally there is an asterisk under 
the heading of ‘‘ Locomotive Power” to indicate 
that this expenditure refers to electric traction, 
and not to the old steam locomotive, which is now 
relegated to the scrap heap ; but beyond this there 
is no evidence, so far as this report is concerned, 
that the Board of Trade has cognisance of the 
change to electric traction. 

This department, perhaps more than any other, 
assumes to itself the réle of protector of the public, 











and we have no great objection to this assumption, 
provided it is acted on with the discrimination 
which is consistent with the commercial develop- 
ment of the country. In this report it may be seen 
that local authorities have spent nearly 19 million 
sterling on 118 tramway undertakings, having 
a total length of 885 miles of track; and 
yet there is no attempt made in the report 
to indicate to the general public whether or 
not this money is being wisely utilised, and is 
yielding a return to meet the interest charges. The 
Board of Trade exerts, very properly, a certain 
supervision over the accounts of friendly societies 
and other similar undertakings. This principle 
being thus recognised, we see no reason why the 


Fig.3. PASSENGER DEVELOPMENT; showing N° carried per Mile 
open in U.H., England & Wales, 2 
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same scrutiny should not be exercised in connec- 
tion with tramway and other schemes of munici- 
palities. It would be well, for instance, in 
attempting to indicate in this report the amount 
of the net receipts, to show how they are 
apportioned. Little complaint can be made about 
the analyses of the gross receipts, or of the appor- 
tionment under the respective headings of work- 
ing expenditure; but, in the latter, the amount 
spent in renewal of horses is only notified in some 
cases, while it is not possible to arrive at any 
idea of the amount laid aside for depreciation, 
which, in the case of electric traction, should be 
very considerable. We think that a remodelling 
of accounts would be most useful to the ratepayers 
whose money is pledged in such undertakings. 
The amount of the depreciation allowance should 
be shown, and indication given clearly of its ratio 
to the total capital expended ; the annual amount 
laid aside for building up the reserve should also 
be included, and the aggregate amount of such 
depreciation and reserve accounts. It should also 
be the practice to indicate whether and what sum 
is paid to the local authority funds in the nature 
of a rent for the use of the road, because it is 
frequently forgotten by advocates of municipalisa- 
tion that when companies are entrusted with the 
working of the tramways, the service is not only 
quite as satisfactory, but the rent and other charges 
payable by the company to the authorities far 








exceed the net profits obtained. under municipal 
operation, and there is therefore. public financial 
gain, without any prospect of future financial 
responsibility. 

We have no intention of inflicting upon our 
readers any part of the immense mass of statistics 
comprised in this Board of Trade report of fifty- 
five pages. We have, however, attempted to 
analyse the report, and have plotted in curves the 
general results of the development of tramways 
during the past twenty-five years, as recorded in 
the report.. In the first diagram, Fig. 1, there is 
shown the amount of capital expended in the three 
countries, and also the capital expended in the 
United Kingdom, along with the capital per mile _ 


Fi ig. 5. TRAFFIC DEVELOPMENT ; Total Gross Revenve in U.H.and 
Revenue per Mile inUH, 


é Wales. Scotland & ireland. 





(178 «) 


of tramway open. It.will be noted that from 1886 
to 1898 there had not been any great progress in 
the capital outlay on lines; but since then there 
has been a very considerable development, the 
total capital having mounted up since 1898 from 
164 to 31 million sterling. The increase is most 
pronounced in the case of England and Wales, 
where the advance was from 123 to 24} millions. 
This period embraces the era of electric traction, 
and a great part of the capital is undoubtedly 
devoted to large re-equipment of lines rather than 
to the extension of tramways. The total mileage 
has only increased during the same period from 
1064 miles to 1484 miles. Many may assume that 
the recent development is largely the result of 
municipal enterprise, as it is only recently that 
tramways have been taken over from the companies ; 
but it is scarcely necessary to point out here that 
municipalities, by refusing to extend the leases of 
companies, prevented them from embarking on 
extensions in the direction of electric traction. 

In our second diagram (Fig. 2) there is some 
indication of the development of traffic, and here 
it will be noted that the increase in ngers has 
been at a fairly steady ratio during the whole 
pare. so that the tramway companies, if they 

ad had the assurance of a long enough lease to 
warrant the change to the new power, would have 
found justification in the development of the traffic. 
It will also be noted that the passenger traffic has 
increased at a very much faster rate than the 
mileage and rolling-stock. The decrease in the 
number of horses employed is what one would 
expect, while the number of locomotives in use 
has dropped to 388. The number of cars in use 
has not increased of recent years at the same rate 
as the number of passengers, the electric car being 
usually of very much greater capacity than the old 
horse-hauled vehicle. 

The diagram reproduced in Fig. 3 shows the 
number of ngers per mile of tramway open 
in the different countries of the kingdom. At 
first sight it is remarkable that the number in 
Scotland should have increased at such a very rapid 
rate since 1894—the number has doubled, whereas 
in the other parts of the kingdom the increase has 
only been about 40 per cent. This is owing to the 
preponderating effect of the Glasgow traffic upon 
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the Scotch figures, and to the further fact that 
Glasgow, by the introduction of halfpenny fares, 
has enormously added to the number of passengers 
using the tramways. , Decreased fares, of course, 
have had a material effect in developing the traffic, 
and here we find proof of the fact that it was the 
halfpenny passengers that made the difference in 
Scotland, as the average paid per unit of passengers 
decreased by 25 per cent. in the years 1894 to 1898. 
The average in Scotland, as shown in Fig. 4, works 
out at rather less than 1d. per passenger, or at 
about 31. 18s. per 1000 passengers, whereas in 
England that rate is about 1.2d. per passenger on 
the average, or 41. 18s. per 1000; in Ireland it 
is about 1.25d. per passenger, or about 51. 8s. per 
1000 ; and for the whole of the United Kingdom it 
works out at rather less than 1.2d. per passenger, 
or about 41. 16s, per 1000. Of course it is not possible 
from the figures to make any estimate as to the 
average receipts per car-mile ; the car mileage is 
not given. 

In diagram 5 there is given a curve of the traffic 
receipts per mile of tramway open, and here it is 
again shown that the halfpenny fare brings traffic. 
In the case of Scotland the total revenue per mile 
open has increased by about 33 per cent. since the 
adoption of the halfpenny fare, while in the case 
of England and Ireland the receipts have not in- 
creased to the same extent. It is noticeable, too, 
that in recent years there has been a decrease in 
the receipts per mile, which is probably due to the 
undertaking of new tramways in districts where the 
population has not developed sufticiently to insure 
the full measure of traffic: in other words, traffic 
facilities are, in some instances, in advance of re- 
quirements. The total receipts for the United 
Kingdom are also recorded in this diagram, and it 
will be seen that there has been a steady advance, 
although the check—especially in England and 
Treland—to the receipts per mile shows that the 
track has advanced at a greater rate than the traffic. 

In Fig. 6 we indicate the advance in expenses. 
We repeat here the line showing the gross receipts, 
and, under it, the line showing the total expenses. 
It will be noted that the gross receipts-—up to 1894, 
at all events—gradually increased at a greater ratio 
than the.expenses. For several years thereafter, 
due to the lowering of fares, the expense curves 
move up at the same gradient as the receipt curves ; 
but-since the expansion of electric traction—not- 
ably, since 1898—the receipts have advanced at a 
much steeper gradient than the expenses. These 
two lines alone are interesting, as indicative of 
the advantage of electric traction. As to the ex- 
penses incurred in England, Ireland, and Scotland, 
these fluctuate very considerably. On this same 
diagram (Fig. 6) we show the ratio of expenses to 
total receipts for each of the countries. In the 
case of Scotland, it will be noticed that there was a 
very considerable rise following upon 1890. Perhaps 
it should be explained that in some cases the curves 
are not plotted on spots placed on every year ; 
the Board of Trade figures are given for representa- 
tive years, and not for each twelvemonth. The 
working expenses were, in 1886, 2 millions; in 
1890, 2.4 millions ; and in 1894, 2,859,000). This 
advance is partly explained by the attitude of the 
municipality towards the workers. But since then 
there has been a very considerable decrease in the 
proportion of expenses to receipts. This, how- 
ever, opens up the whole question of what consti- 
tutes expenses ; and as Glasgow does not include 
in this any rent for the streets, or depreciation, 
their figures are more or less illusory. There is 
no doubt that were the Board of Trade returns 
modelled as they should be, it would be possible 
for the ratepayers to know the Government ac- 
countant’s interpretation ‘of the allowance for 
depreciation and for reserve. 

n the diagram (Fig. 7) the same influences are 
at work to prevent accurate deductions, and thus 
we can only insert the percentage of net revenue 
to the capital mpeniel according to the interpre- 
tation made by the authorities as to what is ‘* net 
revenue.” But it must not be assumed that the 
8.79 per cent. shown for Scotland, or the propor- 
tions of 5 per cent. to 6 per cent. shown by other 
parts of the kingdom, really represent a sum equi- 
valent to the dividend distributed by public com- 
panies, where it is absolutely necessary to conserve 
capital interests by laying aside a large sum for 
depreciation, &c. It is clear that the net receipts 
only amount to about 5 per cent. of the total 
capital expenditure, accepting the accounting of 
the local authorities themselves ; so that it seems 





very doubtful if, when all allowances are made, 
there is any satisfactory profit on this form of 
munici trading. Until the Board of Trade 
recognise that the public taxpayer, whose money 
is so largely used for commercial purposes, is 
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worthy of the same protection as the citizen in 
almost any other capacity, we fear that many rate- 
payers will rest content in their prevailing lassi- 
tude, leaving the Socialist to influence him with 
sophisms of immense profits which are the creation 
of municipal enthusiasts rather than substantial 
fact. 








THE CONSTRUCTION AND WORKING 
OF MACHINE REAMERS AND REAM- 
ING HEADS. 

By E. Bruce Bat, Wh.Ex., A.M.I.M.E. 

In most modern shops it is well recognised that 
the cheapest and most reliable method of finishing 
holes is by means of a reamer. Work, with the 
use of this tool, can be carried on in an absolutely 
interchangeable manner, if the principles under- 


‘lying the construction and action of reaming heads 


are understood by those responsible for their manu- 
facture and upkeep. 
A hole bored with a single tool is not to be com- 
red with a similar hole finished with a reamer. 
his is especially the case if the hole is a bush or 
bearing of any description. If the surfaces machined 
in these two ways are examined under a magnifying 





glass, the first will be seen to be exceedingly rough, 
as the tendency of the single tool is to tear away 
the metal it removes, so that the journal or pin 
which works in the hole is supported by ridges 
instead of a flat surface. 

With the best finish possible in this manner, the 
hole bored is a series of small corrugations, and its 
value as a bearing surface is exceedingly poor until 
the ‘‘ pair” has been running some time, and thus 
ground itself a bearing with far more supporting 
surface points. 

On the other hand, a hole finished by ream- 
ing, when thus examined, shows none of the 
tearing effect, the surfaces being smooth, owing to 
a glazed skin being formed by the action of the 
reamer, which tends to expand the hole, thus com- 
pressing the metal into itself and forming a hard 
skin, which is of the utmost value as a bearing 
surface, as proved by the fact that a reamed hole 
will run for a far longer period without adjustment. 
Another important point is the fact that modern 
manufacturing demands a suppression of the dis- 
crepancies of boring due to individuality, which is 
only obtained without great cost by the use of 
suitable reamers. 

On the score of economy in the production of 
interchangeable parts, the reamer justifies itself in 
every shop with any pretence of doing first-class 
work, for a machinist is enabled to bore a hole 
within a few thousandths of an inch of finished size 
with celerity, the reamer finishing the hole, instead 
of the operator taking a considerable number of fine 
finishing cuts. Thus, by the aid of this useful tool, 
the machinist is able not only to increase the quality 
of his work, but to greatly augment his output. 

Within limits he need take no notice of the fact 
that his machine is not boring a strictly parallel hole 
(especially is this the case in boring bushes of a 
ength several times their diameter), for in even the 
most careful and exact work such a thing as an 
absolutely parallel hole in such a bearing is never 
reached. The reamer, however, will produce the 
longest hole perfectly round and parallel from end 
to end. 

Experience shows that work of first-class quality 
can be produced from machines which, before the 
rise of the reamer, were considered totally unsuit- 
able for the work, owing to wear and want of 
alignment. 

One great feature to watch in a shop equipping 
itself with reamers is to employ standard sizes only, 
making all the allowances for working, drive, and 
force fits on the males. Thus the number of 
reamers can be kept down to a minimum, and the 
worry attendant upon the supervision of machining 
holes of various special sizes !s avoided. 

This point will appeal more particularly to shop 
managers who have had experience in the old 
method of boring a hole tight or easy to a gauge, 
for the various allowances. By this means all holes 
are made standard within the limits of error 
allowed, and the respective allowances on the 
corresponding male can be made with even less 
expense, especially if limit-gauges are in use. 

amers are broadly divided into two classes: 
solid and adjustable. The latter are also sub- 
divided into solid stalk reamers, shell reamers, and 
reaming heads. 

With regard to the first type, these were used (in 
the form of rose reamers) as far back as 1842, in 
some English shops ; but, owing to their short life, 
due to want of adjustment, this class of reamer is 
now discarded for repetition work, the cost of 
renewing it being too great. 

As will be seen from the illustrations, Figs. 1 and 
2, these reamers were made with square taper 
shanks, to suit the old-time drilling machines ; 
and, as the fit was exceedingly rough, the reamers 
had a certain amount of freedom or floating capa- 
city, which permitted them to be passed through a 
hole without undue binding of their sides. 

The square reamer or broach, although hardly 
coming under the category of machine reamers, has 
been extensively used ; but it is a most unsatisfac- 
tory working tool, owing to the cutting edges being 
keen, and inclined to take too great a hold of the 
work ; while, in the hands of all but the most 
skilled, it produces an octagon hole. 

An improvement on this form of reamer has been 
obtained by making one side rounded off (Fig. 3), so 
as to form a steady, but this dues not overcome the 
bad form of cutting edge. ' 

Reamers of this type, as well as those having six 
and eight sides, have been made, and sold «s 
commercial tools, and may still be seen in every- 
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day use in many shops. The fluted reamers (Figs. 
4, 5, and 6) were designed to overcome the difti- 
culties experienced with square ones, but their life 
for repetition work is too limited. 

This is well illustrated by the reamer shown in 
Fig. 4, which has been in use so long that the cut- 
ting and following edges are both alike, so that the 
cutting action of the reamer is entirely lost, and a 
grinding one has taken its place. A modification 
of this type, however, has been in use for several 
years, in the form of an adjustable reamer. In 
one particular type the reamer is constructed 
with a tapered hole bored some distance up the 
head, and a taper plug fitted, which is driven in a 





rally comes first for consideration. This is simply 
a solid reamer, with loose blades or cutting edges, 
as illustrated in Figs. 9 and 10. 

In its most common form the cutters are held 
by friction only, the groove in which the blade 
lies being dovetailed, to suit the taper section of 
the blade-steel. 

The bottom of the groove is formed at an angle 
with the centre line of the reamer, and adjustment 
is effected by driving the blades along the grooves, 
for setting up or down, as occasion demands. 

In milling the taper grooves, care has to be 
taken that the cutting side of the blade lies radially 
with the centre line. 


this projection being found to be the most satisfac- 
tory one for this class of reamer. 

If the reamer is designed to have its setting up 
done by driving the blades from the cutting edge 
towards the back, the limit of the life of the blades 
for use in bottoming holes is soon reached, By 
the term ‘‘ bottoming a hole” is meant reaming a 
hole quite up to a solid or dead end. 

A great many adjustable bladed reamers are 
square at their leading ends, the cutting being all 
done across the face of the reamer. The principle 


of this construction is wrong, owing to the fact 
that the cutters have not any lead, and consequently 





bring the hole up to size at the point of the blade, 





sufficient distance to give suitable adjustment for 


the finishing size required. The splitting of these be approximately } in. above the stalk. This will | to 


reamers is 
hardening 


process, they not being split before- | 
hand. 


In a 2-in. reamer the height of the blade should 


The result is that with feeds of from } in. 
# in. the hole is left with a series of sharp 


relied upon to take place during the| give ample clearance for both cast iron and brass. | spiral ribs ; and cutters constructed in this way 
If the reamers are used on cast iron only, this | often give trouble, through their tendency to leave 
| clearance can be slightly reduced ; but little ad- | the hole over size. 


An advance in the method of 





Reamers of this class, although crude, can be set | vantage is gained by this, providing the blades are forming the cutting edge has been made by bevel- 
up and down within certain fine limits, and good|an absolutely tight fit, which, with the aid of |ling the corners of the blades off at an angle of 
work can be, and has been, obtained from them. | modern appliances, is a very simple matter. | approximately 45 deg. (Fig. 11), so that the reamer 
They have the same defect, however, that their) The reamer should be so constructed that the | has a certain amount of lead, and picks up its 
life is limited, owing to the small amount to which | setting up is accomplished by driving the blades | work. 
they can be set up. They are used on drilling | from the back towards the front or cutting edge.| A yet further development, and one which gives 
This keeps the reamer always of use in bottoming|the best and most uniform results,| has a leading 
| @ hole ; and as wear takes place, and the blades are | end, formed by the cutters being ground taper, 
'driven forward, the overhanging ends can_ be | from .004 in. under size to size, in a length of $ in. 
|ground off, to keep their projection about ,% in., | on a medium-sized 2-in. reamer ; the whole of this 


machines, and also on lathes for finishing holes to | 
“dead size.” | 

Dealing now with adjustable reamers proper, 
the solid stalk reamer, which is the oldest, natu- 
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tapered leading end of the blade being a cutting 
edge. The cutting edge is also continued about 
4 in. along the parallel portion of the blade. The 
remaining edge of the blade, although up to size, 
has its cutting edge ‘‘ oil-stoned” off, thus forming 
its own guide. 

In designing the cutting portion of these blades, 
care must be taken to allow of the taper part 
being at least 4 in. longer than the maximum 
feed at which it is intended to use the particular 
reamer. By attention to this point, a perfectly 
true and parallel hole, without ribs, can be pro- 
duced. If, however, the taper is shorter than the 
feed at which the reamer is used, the resultant 
hole, although parallel, will show up badly in this 
matter of spiral ribs. 

Backing-off.—-The backing-off of the blades, to 
give the necessary clearance, is an important opera- 
tion, and calls for considerable experience and 
judgment for the different classes of work to be 
performed. 

In cast iron, the backing-off should be carried 
up to within a fraction of the cutting edge ; for, if 
too much rubbing surface is left, the cast-iron dust 
will be retained between the blade and the work, 
and cause scouring, the amount depending on the 
position of the work operated upon, whether hori- 
zontal or vertical. In vertical reaming the scouring 
is often slight, and is attributed to the cutters 
being dull. 

In the shops the backing-off of reamers is gene- 
rally accomplished in a grinding machine: by fixing 
the reamer, and travelling the grinding wheel to- 
and-fro along the blade, until sufficient clearance 
has been obtained. This method is, however, 
somewhat difficult and costly ; and far better re- 
sults, both in respect to economy and reliability, 
can be obtained by backing-off on a Universal 
twist drill grinder, the grinding wheel being fixed 
at an angle to the blade, and the side of the wheel 
being used for grinding. This gives a much 
sharper relief than the face-grinding mentioned 
above. Where, however, reamers are made com- 
mercially, special backing-off machines are employed. 

Jig Reamers.—The reamer shown in Figs. 9 and 
10 has its stalk ground up to the finished size of 
the hole, and fluted. These reamers are specially 
constructed for jig work, the stalk accurately 
fitting in the jig bush, the flutes being provided 
for lubrication purposes. These reamers, when set 
up, must always be re-ground, so that the cutting 
edges of the blades are perfectly concentric with 
the stalk ; otherwise, should one or more of the 
blades be further away from the centre of rotation 
of the reamer, the hole produced will be over size 
by an amount exactly double the eccentricity of the 
blade. 

Although great care may be exercised in setting 
up a reamer of this class, and the whole of the 
blades be a fair fit to the ring gauge corresponding 
to the size of the finished hole, yet it is possible 
that the circle embracing the points of the blade 
may be slightly eccentric with the stalk, and when 
put into use the resultant hole will be over size to 
the amount stated above ; hence the necessity of 
grinding. 

Standard Tool Company’s Adjustable Reamer.— 
This reamer is shown in Fig. 11, and possesses 
several unique features. The blades are set up 
from the front, and are retained by an internal 
coned collar-nut, having a fine thread. The nut is 
hardened, and the cone is ground out accurately to 
a corresponding taper on the back ends of the 
blades, which taper is also ground. 

At the front end of the reaming head, holes are 
drilled and tapped to receive small grub-headed 
screws, the points of which enter into a groove 
milled near the bottom of the blades, as shown in 
the figure. These screws hold the front ends of 
the blades securely, and are slacked back when 
adjustment is being made. The adjusting nut is 
securely locked in position by a check-nut at the 
rear. 

This reamer can be set up or down to any desired 
size within the range of the reamer in the space 
of four minutes. An important feature in this 
r2amer is that it can be used in bottoming a hole. 
‘he cutting is done on the leading edge, which is 
bevelled at approximately 45 deg. 

In a 1}-in. reamer the blades stand up ¥} in. 
above the body, and are made from steel, having a 
rectangular section of $ in. by } in., the length of 
the blade being 2} in. 

Messrs. Ludwig Loewe’s Reamer.—This reamer is 
shown in Fig. 12, and is manufactured in sizes 





ranging from }} in. to 4 in. inclusive. The illus- 
tration shows a }%-in. reamer, but the others are 
identical in all respects. 

Like the ‘‘Standard” reamer, it is set up by 
hardened steel conical nuts, there being in this case 
one at each end of the blades: the ends of the latter 
are ground to the same taper as the cone in the nut. 
The blades are of parallel section, and travel along 
inclined grooves for adjustment, up or down, as 
occasion requires. The cutters when locked in 
position are practically solid with the stalk, thus 
ensuring reliable work. 

The backing-off is performed on a special machine, 
and is carried quite up to the cutting edge, the 
backing-off being from zero at the cutting edge to 
.002 in., to .003 in. at the back of the cutter ; a slight 
taper at the front end for lengths of from } in. to 
§ in., depending upon the size of the reamer, gives 
the requisite lead. 

The reamer is allowed to scrape the whole length 
of the blades. _ It is the practice of this firm to size 
the hole with a solid shell reamer, and finish with 
an adjustable reamer, an allowance of only .0005 in. 
being made for finishing by the latter. This 
reamer cannot, however, be used to finish a hole 
having a solid end; but it has an extensive field 
for work, such as boring all classes of wheels, and 
work of a kindred nature. 

In comparison with the two excellent examples 
shown above, it is of interest to notice the crude 
form of adjustable blade reamer as shown in Fig. 7. 

This reamer was made and used by a Birmingham 
firm in the sewing-machine line, long since defunct, 
and is considered quite a novelty in its way. As 
will be noticed, it consists of a single adjustable 
blade, secured to the shank by two screws, adjust- 
ment being made by packing the blade underneath 
with paper. 

The cutting edge is made very keen by forming 
a deep groove near the edge; and the reamer is 
brought to size and the edge produced by an oil- 
stone. This reamer is made for finishing ?-in. 
holes, and has a total blade length of 1% in., of 
which length { in. from the leading end is tapered, 
the remaining ? in. being up to size. 

Old as this reamer is, correct principles as regards 
lead were adopted. The great defect, however, lies 
in the cutting edge being far too keen. This form 
of reamer was also made with two screws at the 
back of the blade, opposite the cutting edye, with 
the thread half in the arbor, but cleared away in 
the cutter, so that the screws could feed the blade 
outward for adjustment. These adjusting screw- 
holes were drilled and tapped before the arbor was 
cut away to receive the blade. 

Shell Reamers.—Shell reamers were designed for 
the sake of economy in construction, several sizes 
of reamer being fitted to one common stalk, as 
compared with the reamers noticed above, having 
each a stalk of their own. 

Among the many examples of this class of reamer 
may be mentioned the latest form produced by the 
Gisholt Company, of America, and illustrated in 
Fig. 13. This reamer consists of a steel body, bored 
out to suit the arbor or stalk, with a groove cut 
transversely across the back end, which fits on to 
driving keys attached to the arbor. 

The body is milled out to receive flat section steel 
cutters, the outer sides of which are specially milled 
to form two cutting edges, the blades being held 
securely in position by two strong screws. As the 
blades are of comparatively large section, and are 
entirely embedded in the body of the reamer, the 
combination forms a very solid and substantial tool. 
All the cutting edges are well backed off, and lead 
given in the most approved method. Adjustment 
is made by inserting a layer of thin paper or tin- 
foil between the under-sides of the blade and the 
shell. 

These reamers, when thus adjusted, must be 
ground up again to the size required. They are 
produced at comparatively low cost, and the only 
disadvantage is the time involved in setting them 
up. This is especially felt if the reamers are con- 
stantly used, and any variation in size is required. 


(To be continued.) 








THE MANUFACTURE OF INCAN- 
DESCENT LAMPS. 

One of the most satisfactory examples of the way 
in which inventions grow and produce new indus- 
tries is that of the manufacture of the incandescent 
electric lamp. An admirable example is found in 


: 





the works of the Sir Hiram Maxim Electrical and 
Engineering Company, of Gillingham-street, Vic- 
toria-street, 8. W., an establishment we now propose 
to describe. Before proceeding to do so, however, it 
will be appropriate if we give a few details of the 
early history of this means of artificial illumina- 
tion ; for although the incandescent lamp has only 
been before the general public for the last twenty- 
five years, it is a much older thing than is gene- 
rally imagined. 

In 1841 a specification was filed by Frederic de 
Moleyns, of Cheltenham, for a means of obtaining 
illumination by the use of an electric current and 
the incandescence of a platinum wire, aided by a fall- 
ing stream of charcoal or plumbago particles. There 
was a glass globe which could be exhausted. In- 
candescence was not, however, the only source of 
light, as there was provision for moving the plati- 
num wires apart, and maintaining a circuit by a 
number of minute arcs formed between the particles 
of falling carbon. A device approximating . more 
closely to the lamp of the present day was that 
invented by Mr. J. W. Starr, of Cincinnati, but 
patented by one, King, who appears to have 
exploited the inventive genius of the young 
American. A thin strip of graphite was held be- 
tween two clamps, the whole being suspended by 
a platinum wire sealed into a globe. This globe 
was blown on to the upper end of a barometer 
tube of more than 31 in. in height, and was filled 
with mercury in the usual way, thus producing a 
Torricellian vacuum. Current was taken through 
the carbon conductor, heating it to incandescence, 
and passed through the column of mercury, which 
was included in the circuit. Mr. Mattieu Williams 
has given an interesting account of these early 
experiments, which date from as far back as 1846. 
It would appear from his statement that not only 
platinum, but alloys of platinum and iridium were 
first tried, and abandoned. Experiments were then 
made with many forms of carbon, including even 
burnt cane. The similarity between these experi- 
ments and those conducted so many years after 
by Edison will be apparent. All these forms 
were, however, abandoned in favour of hard gas- 
retort carbon, which was cut into thin sticks. The 
apparatus was exhibited by Mr. Williams in the 
Town Hall of Birmingham, and at the Midland 
Institute. It is said that the only difficulty met 
with was due toa slight volatilisation of the carbon, 
and its deposition as a brown film upon the lamp 
glass. 

Other more recent inventions will be within the 
memory of many of our readers. Elaborate devices 
of many kinds were brought forward, and it may 
be said that the practice of more recent years 
has been in the direction of simplification ; in this 
respect progress in this field has followed the course 
of most inventions leading to industrial processes. 
An account of these early lamps will be found in 
‘* Electric Illumination,” published at the offices of 
ENGINEERING, in 1882, and consisting chiefly of 
articles reprinted from our columns. 

One of the most recent establishments for the 
manufacture of incandescent lamps is that founded 
by Sir Hiram Maxim, and to which we have already 
referred. It is now twenty-five years since Sir 
Hiram began the study of incandescent electric 
lighting, and he claims to be the first to have elec- 
trically heated carbon rods or filaments in an atmo- 
sphere of hydro-carbon vapours, a process at present 
known as ‘‘ flashing.” e recently had an oppor- 
tunity of inspecting these works, and now propose 
to give the results of our investigation. 

In natural order, the first process to be described 
is the manufacture of the filament itself. This is 
composed of carbonised cellulose. The cellulose 
is obtained from Japanese paper or other materials, 
and is first seen by the visitor in the works in the 
shape of a thick solution, not unlike clear golden- 
syrup treacle in appearance. There are several 
processes of dissolving the cellulose, most makers 
having their own formule, which are, we believe, 
invariably kept as a secret. The solution when 
made is placed in small glass holders or flasks hav- 
ing openings in the bottom. In these openings are 
placed pierced stoppers or dies, of sapphire, the holes 
being of suitable size for producing tilins of the right 
diameter. Compressed air is admitted above the 
liquid, and thus forces the latter out through the 
holes into glass cylinders containing a prepared 
setting-fluid, composed chiefly of methylated spirit. 
The fluid is made of various strengths, in order to 
produce the desired result for different descriptions 
of filaments. The chief object is to get a perfectly 
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even thread, and that depends both on the nature 
of the cellulose solution itself and the bath into 
which it is coiled as it descends from the glass 
holder. It will be easily understood that if the 
cellulose solution is not perfectly homogeneous— 
that is to say, if it is of slightly varying consist- 
ency—there is a tendency to make an irregular 
thread. A good deal of special chemical knowledge 
is needed in the production of the cellulose solu- 
tion, as well as the greatest care in making it, more 
especially in regard to temperature and the time 
occupied in the preparation. Very pure cellulose 
must be employed, and any grit is fatal to the 
success of the undertaking. The pressure of the 
air which forces the cellulose solution from the 
glass holder must also be carefully regulated. 

The filament, as it emerges through the sapphire 
die or stopper, coils itself with great regularity in 
the vessel containing the setting solution, and these 
coils may be 20 to 30 yards long, or even more, 
according to the diameter of the filaments. When 
a sufficient length has been produced, it is taken 
out of the spirit, it having become sufficiently 
hard to have a fair amount of tenacity, so that it 
can be easily handled. It is then placed in other 
hardening and purifying solutions. The coils are 
then dried in air and wound into hanks. The next 
process is to cut the lengths required for forming 
the filament, as seen in the incandescent lamp, 
allowing for a certain amount for wastage during 
the process of manufacture. The filament has now 
very much the appearance of thin cat-gut ; some of 
it, however, is so fine as to be more like white 
horsehair. It has considerable tenacity, and is 
broken with some difficulty. For lamps of different 
voltage different thicknesses of filament are needed. 

Bundles of filament of the required length are 
now taken and wound on toacarbon block, so as to 
give the loop with which all are familiar, as seen in 
the incandescent lamp. The blocks, with the fila- 
ments wound on them, are packed into plumbago 
crucibles for the next operation, which is carbonisa- 
tion. This is carried out by placing the blocks, 
with the filaments on them, in a furnace heated to 
a very high temperature ; air, of course, being ex- 
cluded. The carbonising being complete, the blocks 
are removed from the furnace, and the film then 
retains its shape. It is remarkable how elastic 
these fine threads of carbon become; they can 
be pulled out perfectly straight, and will spring 
back at once to their original form. The carbon- 
ising furnace is of the regenerative type, the air for 
combustion being brought through brickwork pas- 
sages. The time occupied in carbonisation is about 
twenty-four hours. Before the filaments are placed 
on the blocks they are tested most accurately for 
diameter by micrometer gauges, and the same pro- 
cess is gone through after carbonisation. Finally, 
the various filaments are carefully sorted according 
to the voltage and the candle-power for which they 
are suitable. 

We now pass to the mechanical department of 
the works, which is, it need hardly be said, driven 
by electricity. The firm generate their own con- 
tinuous current, but the alternating current, which 
forms the bulk of the power, is obtained from the 
London Electric Supply Company’s mains. After 
the filaments have been formed as described, the 
first operation is toattach them to the short lengths 
of platinum wire which pass through the glass bulb 
of the lamp in order to form electrical connection 
between the wire system and the filament. Plati- 
num is the only material that can be used for this 
purpose, for it will not only withstand the heat of 
the blow-pipe in melting the glass round it, but, 
what is of equal importance, it has the same coefli- 
cient of expansion under heat as glass. As its value 
is about 84s. per ounce, it will be easily understood 
that great care is required to prevent waste, and an 
ingenious machine has been devised to cut the 
pieces to the required length, the mechanism work- 
ing within a limit of one-thousandth of an inch of 
accuracy. As short lengths are cut off, a head is 
formed on them, as shown in Fig. 1. This is 
known as a ‘‘butt-headed stem.” The machine is 
of Sir Hiram’s own design, and will cut 200 lengths 
per minute. The wire is fed by a ratchet arrange- 
ment, the lengths to be cut off being determined 
by the distance the ratchet travels over a toothed 
wheel. This is worked by an eccentric on the 
main shaft. The machine is automatic in all its 
actions, and is operated by a series of cams. The 
wire is fed to the required distance, and is gripped 
by a suitable mechanism as the feed stops. A 
hammer then punches the head, and the wire is fed 





through to the exact length, and is cut off by knives, 
a small piece of the main coil being left in front of 
the die ready to come up and be punched into the 
next head. Sometimes, with a very fine filament, 
no head is made on the platinum stems, but the 
end of the wire is formed as a tube. At the time 
of our visit these minute tubes were being cut for 
stems of .008 in., to be used for filaments as fine 
as .002 in. in diameter. The way in which the 
tube is formed is by flattening the end of the wire 
by the blow of a hammer, as shown by A in Fig. 2; 
the part is then drawn through a sapphire die in a 
hand machine, as shown by B in Fig. 2. One 
girl can do a thousand of these in an hour. 

We now pass to the sorting and gauging depart- 
ment, where the films are divided out according to 
diameter ; they are gauged to one ten-thousandth 
of aninch. The operators, who are girls, unwind 
the filaments, taking about one hundred in a 
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bunch, and separate them out with great dexterity. 
As stated, the filaments are very flexible, and it is 
possible to take a four-loop filament and pull it out 
perfectly straight ; if the carbon is pure, it will 
spring back into its original form. The carbon 
breaks with a very sharp metallic sound, like the 
snapping of glass. 

In the depositing-room the carbon filaments are 
joined to the platinum points. It is largely in this 
operation that a high-class lamp differs from one of 
the commoner and cheaper manufacture, many of 
the latter being of foreign origin. The easier and 
cheaper way is to stick the filament and the points 
together with a carbon paste. That will contain 
air, which will remain after the bulb is exhausted, 
and will lead to the disintegration of the carbon, 
and to the consequent blackening of the bulb by a 
deposit of fine carbon. The better way, and that 
invariably followed at these works, is to deposit 
carbon round the part where the filament joins the 
platinum stem. This is done by a machine which 
was invented by Sir Hiram Maxim. The stems are 
first placed in clips on a pair of balanced arms, and 
the filament is laid on a vulcanised fibre table, it 
being so arranged that the ends of both stems and 
filaments coincide. Held in these clips, the whole 
is lowered into a bath of benzoline. A conductor 
or short-circuiting piece is attached, so as to take 
the current direct from one joint to the other, and 
thus avoid its going through the filament. The 
arrangement is shown diagrammatically in Fig. 3, in 
which A is the filament, B the platinum wires, C 
the clip for holding the wires, D the short-circuiting 
piece, and E the vulcanised fibre table. Current is 
sent through the platinum points and the filament 
by means of an adjustable resistance. There is 
resistance at the part where the carbon filament 
and the platinum point abut, and this raises the 
temperature. As the whole is immersed in liquid, a 
vapour is first formed and then condenses as solid 
carbon, the action being intermittent. In this way 
the platinum and the end of the filament are joined 
by what looks very like a plumber’s wiped joint. 
Naturally, the whole apparatus has to be well 
immersed in the liquid so as to prevent air getting 
to it; otherwise the highly-inflammable vapour 
would at once flash into flame. No accidents have 
occurred through this up to the present time, but 
precautions are taken to prevent fire. All the 
fittings are of iron and slate. Boxes are provided 
to cover the whole apparatus up and exclude air, if 
necessary, in case of accident. Arrangements are 
also made so that the benzoline liquid used could be 
run out of the holding tank at once, a complete 
system of pipes being laid for the purpose. ore- 
over, all the filling of the various machines is 
carried out by means of pipes, so that none is 
carried about in the room, 





The points being attached to the filament in 
this way, the work is examined in order to find 
out if the operations have been successfully car- 
ried out ; indeed, throughout the process of manu- 
a a point is made of careful inspection at each 
stage. 

The treating or flashing of the filaments is the 
next process, and the department in which this is 
carried out is one of the most important in the 
manufacture. Flashing adds greatly to the efti- 
ciency of the lamp, and is one of the chief features 
that distinguishes high-class work from that of a 
cheaper nature. The object is to build up the 
carbon so as to make it absolutely uniform through- 
out the filament. This was a difficulty that long 
worried the early workers in the field of incan- 
descent lamp manufacture and invention. The 
trouble was to get a homogeneous filament of equal 
section, even when shah larger filaments were 
employed than are now used. One of the pro- 
cesses used in early days, in order to obtain homo- 
geneity, was to saturate the carbon in melted gum 
or saccharine solution, and afterwards to bake it. 
It was evident that, in such a way, the very fine 
results reached in practical work by the process 
we are about to describe could not be obtained, 
and, indeed, the early experiments were so un- 
satisfactory that carbon had to be abandoned for a 
time in favour of platinum wire, which, however, 
also had its drawbacks. 

In the process now followed the filament is put 
into two glass flasks, which are used alternately, 
and into each of these, as it is used, the attendant 
introduces a dash of spirit by means of a mop. The 
reason for having two flasks will be explained later. 
The flask being exhausted, the reduction of pres- 
sure causes the hydrocarbon liquid to become 
vapour. A powerful current, about twice that 
which would be used in practice, is then sent 
through the filament. If there is a thin place, the 
filament will naturally glow there more strongly, 
the resistance being greater, and the vapour will 
therefore deposit carbon more rapidly at that spot. 
In this way the section of the carbon is equalised 
within very fine degrees of accuracy. There is an 
automatic cut-out device to stop the process when the 
resistance is uniform, and the filament therefore of 
uniform section throughout. This device consists 
of a solenoid which breaks contact when the re- 
sistance of the filament is brought to the desired 
point. This is reached when the filament is of the 
proper resistance and of uniform section throughout. 
Another advantage of this process is that if the 
filament should be slightly out in regard to 
length, the thickness would be built up until the 
correct resistance was attained. This, perhaps, is 
a refinement of practice, as the mechanism 
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for cutting the filament is extremely accurate, but 
it does have the effect of correcting any error 
in length, should it exist. The object of having 
two flasks is to reduce the work of producing 
the vacuum. In order to take out the filament, 
the flask has, naturally, to be opened, and air 
enters. Before one flask is opened, however, it is 
put in communication with its fellow, and, in this 
way, the first air admitted is taken from the other 
flask. This will give a vacuum in both flasks 
equal to half the atmospheric pressure (supposing, 
of course, a perfect vacuum were obtained), and 
when the second flask has to be used there will be 
but a small volume of air to be removed, and the 
work of the air-pump is reduced to one-half what it 
otherwise would be. Asa very high voltage is sent 
through the filament for the purpose of causing the 
carbon deposit, the filament glows too brightly to 
allow any irregularities that might remain in the sec- 
tion of the filament to be observed. The operator, 
therefore, as a test before taking out the filament, 
passes through it a current of lower voltage, and is 
thus able to see if there are any bright spots such 
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10-TON EVAPORATOR FOR THE STEAM YACHT “NORTH STAR.” 
CONSTRUCTED BY MESSRS. WILLCOX BROTHERS, ENGINEERS, SUNDERLAND. 


(For Description, see Page 619.) 
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The ends of the centre pair of points are twisted 
together, as shown in Fig. 6. 

he next operation in the making of the lamp is 
to place the filament, mounted as described, inside 
the glass bulb, shown in Fig. 7. The end of the 
neck is put into the flame and opened, and the 
filament is put inside the bulb. The operator, 
generally a girl, then places the neck, or end of 
the lamp, in the gas flame, the filament being loose 
inside, and makes the end of the glass bulb plastic. 
She turns the bulb up on end, when the weight 
of the filament will cause the platinum ends to 
come through the still plastic glass. She then 
nips the whole together, the glass bridge, which 
has been melted on to the platinum points, being 
fused into the glass bulb. This end of the lamp 
is then sealed up, and the filament is in place, wit 
the platinum points projecting through the glass, 
as shown in Fig. 8. The platinum points are 
then bent over into loops for the purpose of 
attachment. In forming this end of the lamp, 
the glass is nipped into a curve, so that the plaster 
which has afterwards to be put on will go well 
into it, and the two will not come apart. After 


Fiq.7. Fig.8. 
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(-3250) 
this treatment in the Bunsen flame the glass has to 
be annealed, and this is done in crucibles carried 
on a turntable with radial arms, the cooling down 
being gradually effected as the turntable revolves. 
Care has to be taken in this process, and draughts 
in the room must be avoided, otherwise the glass 
would be chilled and become brittle. In some 
lamps the filament has to be anchored from the 
side. In order to do this the bulb has to be melted, 
and short lengths of nickel wire inserted. These 
supports have hooks at the end, which engage with 
the filaments. The end of the support is held to 
the glass bulb, which has to be melted up round 
it. The surplus glass is taken off while it is hot, 
and all is made smooth. This is very pretty work, 
and is skilfully performed by the girls who carry 
out these operations. 

The important process of exhausting the bulb of 
air has now to be carried out, and a special depart- 
ment is devoted to this. There has been attached 
a glass tube to the end of the bulb, as shown in 
Fig. 8. It is by this tube that the bulb is handled, 
and through it the air is exhausted. These tubes 
are melted on by girls, and considerable skill is 
needed to get them straight in position. With 
practice the operators arrive at such perfection that 
the bulb and tube are as coaxially true as if turned 
ina lathe. This exhaustion of the air is a very 
important process, as, naturally, the life of the 
lamp depends on the approach to perfect vacuum 
which is reached. There are many ways of carry- 
ing out the process, but only one is followed in 
these works. In some factories exhaustion is 
effected by a combined chemical and mechanical 
— the air being abstracted as far as possible 
xy ordinary means, after which that which remains 
is decomposed by chemicals. This is a cheap 
method, but is not considered as efficient as the 

urely mechanical process, and consequently the 

amps are found not to !ast long. Sometimes 
cheap lamps, especially those of foreign make, 
large numbers of which are sold in the present 
day, are only mechanically exhausted as far as the 
pumps will take away the air. This, of course, is 
an imperfect method, and the bulb blackens very 
quickly, whilst the candle-power soon goes down. 
In the Maxim works the following process is 
used. The lamps are placed in long frames which 
hold a large number, and they are melted on 
to glass tubes held in the frames by T-pieces con- 
nected with two-way cocks. One branch from the 
two-way cocks leads to the mechanical pumps; the 
other branch being connected with mercury ele- 


vators. The pumps are of the Geryk type, which | 
will produce a vacuum to all appearances equal to 
the barometer. When the pumps have done all | 
that is possible, the two-way cock is turned so as | 
to put the bulb in communication with the mercury 

system. This consists of a large number of vertical 

tubes, down which the mercury is caused to flow. | 
As the mercury falls it carries the air in the tube 
with it, thus improving the vacuum and gradually 
exhausting the lamp bulb to as near an approach 
to absolute vacuum as it is possible to get. It is very 
easy to see when the bulb is quite free from air. 
At first, although the bulb has been exhausted, as 
stated, a good deal of air can be seen going down with 
the mercury in the vertical glass tubes. Gradually 
this gets less and less, until at last there is nothing 
to be seen but a solid column of mercury flowing 
down. Naturally, the whole exhaustion can be 
carried out by the descending mercury column, but 
this would take a long time, and the Geryk pumps 
are therefore used for the first part of the process. 
The mercury has, of course, to be lifted again to the 
top of the frame for further use, and some special 
pumps have been devised for this purpose. The 
whole of the plant has been designed by Sir Hirain 
Maxim, and forms a special feature in this process 
of making incandescent lamps. 

When the vacuum in the bulb has been com- 
sane in the manner described, and before the 
amps are melted out from the frame, current of 8 
to 10 per cent. higher voltage than that which will 
be used in practice is put on. At the same time a 
ring of gas-jets raises the temperature of the lamp 
to a very high point. If any moisture is in the 
lamp, it will then be carried away by the descend- 
ing mercury column. There is also inserted in the 
system of glass pipes on the frame a flask with 

hosphoric acid, that assists to absorb moisture. 
t may be pointed out that in this process all the 
lamps are melted on to the glass tubes, so as to 
insure a perfect vacuum, and they have ultimately 
to be broken off. An easier system, often followed 
by the cheaper makers, is to attach the lamps to 
the mercury tubes by means of india-rubber pipes ; 
but this is by no means a sure method of securing 
vacuum. After the lamps have been run in the 
frame, whilst attached to the glass tubes of the 
mercury system, for half-an-hour or more, they are 
‘*sealed off.” This consists of melting the end of 
the tube attached to the bulb and working it up to 
the point shown in Fig. 9, which shows the com- 
pleted lamp without its cap. Economy of pro- 
duction may be secured by omitting the process of 
testing with the lamps attached to the glass tubes ; 
or it may be of very short duration. To keep the 
lamps in position for some time with the current on 
naturally requires larger plant. After the lamps 
have been removed from the frames, a further test is 
carried out by putting them in gas ovens, to see if any 
air may have remained in spite of the precautions 
taken. The lamps are placed in a tray on an iron 
plate. The plate is connected to one pole of the high 
intensity side of an induction cvil, and the operator 
takes a glass tube with a wet mop, which is connected 
with the other pole of the induction coil. The high 
potential will then illuminate any air that may be 
left. With a poor vacuum a red glow will be ob- 
tained, but with a fairly good one there will be a 
blue glow ; whilst with lamps that havea thoroughly 
satisfactory vacuum nothing is seen. This test, of 
course, is carried out in a dark room. 

In the photometer-room every lamp is further 
tested separately by being put in the apparatus and 
run at the voltage for which it is intended. The 
current that it takes to give a certain candle-power, 
which is measured by the grease-spot photometer, 
is ascertained by an ammeter. There is in the 
photometric department a Vernon-Harcourt stan- 
dard pentane photometer. This is arranged to 
burn a given amount of pentane gas with a given 
volume of air at a known pressure. In this way 
the standard of light is known. It should be noted 
here that there is some discrepancy between the 
Continental practice and that of this country in 
jregard to candle-power. The 16 candle-power 
Continental lamp equals not very much over 14 
candle-power of the British standard. Purchasers 
of lamps should know, therefore, whether they are 
buying on the Continental or the British standard. 

The lamp is so far complete that it is an illumi- 
nating instrument, but for practical use a good 
‘deal yet has to be done to it. It has been said 
jthat the platinum stems are bent over in loops, 
and the next process is to put a tinned copper wire 
' through the loops. The wires are twisted round 











and soldered, the ends being ready to go through 
the plaster which is contained in the brass cap, 
illustrated in Figs. 10 and 11. The connecting 
wire between the platinum loops and the two 
poles on the cap is threaded through brass plates 
and bedded in vitrite, which forms a cover to the 
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cap, and which stands well up above the outer 
liner so as to prevent short-circuiting between the 
poles of the cap and the brass liner. This is an im- 
portant point in regard to danger from fire. The 
lamps are then dried for three or four days, and 
afterwards put in a hot cupboard. The wires 
are subsequently cut off to short ends, and turned 
over into the recesses in the contacts, and soldered 
down. The marking of the name and voltage 
of the lamp is done by putting the words or 
figures on with arubber stamp, but in place of ink 
a certain jelly is used. The characters being thus 
marked on the glass by the jelly, an acid powder 
is dusted on. This is held by the jelly and eats 
into the glass, leaving a dull surface ; the acid does 
not take above five minutes or so to produce the 
desired result. Bulbs can be made with the top or 
the bottom part obscured, but this is done by the 
sand-blast machine. If the lower part is obscured, 
the light is reflected on the ceiling, or the top 
part may be obscured so as to reflect the light 
downwards from the glass itself. Sometimes the 
obscuration is done vertically, so that the observer 
may be shielded from the light, which is reflected 
more brightly to another part of the room. 

Mr. A. W. Hill is the manager of the works, Mr. 
J. Harrington being the assistant manager. 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS’ VISIT TO ITALY. 
(Concluded from page 575.) 

Siagnort Gappa Aanp Co.’s Works. 

The firm of Messrs. Gadda, Brioschi Finzi, and 
Co. represents to-day the united forces of two 
firms, each individually powerful. Gadda and Co. 
first started the manufacture of alternating-current 
machinery eight years ago, and by the perfection 
of their work soon made a reputation. The firm 
was converted into a company in 1899, with a 
capital of 4,000,000 lire (160,000/.). Another 
limited company, the Societa Anonima di Costru- 
zioni Elettriche Brioschi Finzi and Co., was esta- 
blished some years later, with a capital of 2,500,000 
lire (100,000/.). The competition between these 
two firms was of the keenest nature, but after a 
short and energetic struggle they decided to unite 

their resources. 

The works are located in the Via Castiglia, 
Milan. The several departments are well lighted 
from above, and by side windows ; the entire works 
are furnished with a complete network of rail 
tracks, as well as with numerous overhead electric 
travelling cranes. -Prominent among the host of 
interesting machine tools, a large vertical boring 
mill is worthy of note ; although this machine is of 
an American pattern, it was made in Milan by 
Messrs. Macchi and Passoni. It is provided with 
a massive turntable, 18 ft. in diameter. The feed 
motions are worked by a separate 2 horse-power 
three-phase induction motor, and are of the Sellers 
speed - variation type. The turntable itself is 
driven by a 10 horse-power squirrel-cage induction 
motor running at 860 revolutions, placed under 
the floor by the side of the machine. Side by side 
with this powerful tool is a horizontal boring and 
milling machine, also of an American pattern, made 
in Milan, by Ansaldi, which was being employed 
for milling the housing joints of a large three-phase 
alternator, after the laminations had been assembled. 
Each tool in the machine-shops is driven by a 
separate three-phase induction motor; in all 172 
such motors of various outputs are in use. The 
power for working these motors is supplied by the 
Edison Company at a pressure of 110 volts, at their 
standard frequency of 42 cycles.per second. Many 
induction motors, both large and small, were noticed 
in various stages of manufacture ; the laminations 
for these are stamped with a certain amcunt of 
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extra metal left on the inner edge; after these 
have been assembled and bolted to the housing, 
this is turned off in a vertical lathe. Experience 
has proved that there is little fear of burring the 
laminations if a keen cutting-edge is kept on the 
tool. This method has also been adopted with 
success in cases where open slots are used ; the lami- 
nations are punched with closed slots, and on being 
turned in this manner open slots are formed. 
The stators for most of these machines have to be 
wound by hand, as closed slots are the order of the 
day in Italy. This may largely be accounted for 
by the fact that labour is much cheaper there than 
in England. Although straying from our subject, 
it may be interesting to note that the average 
wage earned by a fitter in Milan is 40 centimes per 
hour, labourers earn from 20 to 25 centimes per 
hour, while boys are only paid 12 centimes. 

Returning to the machine-shops, four three-phase 
generators of 2000 horse-power were among the 
most interesting of a number in course of construc- 
tion ; each unit has 16 poles, and is to run at 315 
revolutions per minute to give a frequency of 42 
periods per second. The windings are arranged in 
four slots per pole per phase. When completed 
these generators will be direct coupled to water 
turbines, and will be used to feed a bank of oil- 
cooled transformers each of 600 kilowatts. By 
this means the voltage will be raised from the ter- 
minal pressure of 2750 volts to 24,000 volts. The 
magnetic circuit of these alternators is laminated 
throughout. Although varnish was used a short 
time ago for insulating the several layers of lami- 
nations one from another, it has now been discarded 
in favour of paper. 

The transformer department is in a flourishing 
condition, and the visitors had ample opportunity 
of seeing a large number of various types of trans- 
formers, from their earliest stage to their complete 
form, and many interesting points in design were 
noticeable. Dr. Finzi recommends the: envelope 
class of transformer, oil-cooled, with the high and 
low tension coils, sandwiched for cool working. 
This seems somewhat different from the practice 
of many English firms, but when a distance of from 
1 in. to 1} in. is left between each coil to permit a 
free circulation of the oil, these transformers have 
been found to give satisfaction. A 40-kilowatt trans- 
former of this class, transforming from 110 volts to 
3600 volts, was noticed, with four low-tension coils 
placed between five high-tension coils. These coils 
are made of a flat strip of copper wound on a 
former, and in shape are somewhat like the bobbins 
of a Ferranti copper-type alternator, the strip being 
wound on itself till the required number of turns is 
reached. The bobbins for the concentric winding 
of the core-transformers are at the present made of 
micanite, but well-impregnated wood will shortly be 
substituted for this material ; a sheet of the latter 
} in. in thickness is calculated to withstand 30,000 
volts. Each coil, after being wound, is dried in a 
vacuum chamber. An old oil-cooled trarsformer 
case, connected with an electrically-driven air-pump, 
is used for this purpose. 

The character of the apparatus in the stamping 
department is no exception to that in the remainder 
of the works ; every machine is up to date, and is 
driven by its own induction motor, with one excep- 
tion—a hand-worked machine for cutting circular 
laminations for induction motors. A special machine 
is also used in the stamping department for paper- 
ing the laminations before they are stamped. The 
paper is fed from a large roll supported at the top 
of the machine, through several rollers immersed 
in paste ; the sheets of metal are passed under the 
paper on a cast-iron table worked by a rack and 
pinion, and the paper is pressed and smoothed by 
a circular revolving brush. Both laminations 
and paper are dried before leaving the machine 
by passing over a row of lighted gas-jets, which 
at the same time burns off any rough edges of 
paper. 

The tool-store is well midgone with a complete 
set of grinding machinery ; all the tools for the 
various machines are made in this department, 
besides being ground and stored, and always kept 
in working condition. 

The test-room is very different from those 
sometimes seen in English works, where anything 
is considered good enough. There is a separate 
switch of neat design for each kind of machine 
manufactured. Two switchboards for motors—one 
for large and another for small machines ; the same 
rule applies to generators and transformers. There 
are transformers for testing high-tension machi- 





nery up to 52,000 volts. In all 500 horse-power is 
reserved for this department. 

A very simple form of water-cooled resistance is 
used where large currents have to be dealt with. 
It consists of a cement tank furnished with 
numerous slots on either side for the reception of 
coils of German silver wire, mounted on wooden 
strips; any number of these can be arranged in series 
or parallel as required. One end of the tank is lower 
than the other, and it is supplied with a continuous 
stream of water from a row of taps at the higher 
end. This arrangement forms a cheap resistance 
for dealing with currents of high and varying 
strengths. 

From the beginning up to the present time this 
firm has manufactured upwards of 12,500 motors, 
transformers, and alternators, and the members of 
the Institution saw a large number of their machines 
under working conditions at the various power- 
houses visited. 


Riva MonnEReET AND Co.’s WorKs. 


Fourteen years ago Signori Riva Monneret and 
Co. started in small works, and, fortunately for 
themselves, commenced the manufacture of hydraulic 
turbines just at a time when Italian engineers 
were considering the problem of harnessing some 
of the enormous forces of Nature at that period 
running to waste in Northern Italy. To-day they 
manufacture nothing else, the production of all 
other classes of machinery having been gradually 
abandoned. In the year 1893, when the firm was 
but four years old, they constructed hydraulic 
turbines of 450 horse-power for driving the dynamos 
in Messrs. Amman and Co.’s central station at 
Pordenone. Two years later they supplied turbines 
of the Francis type for the first large hydro-electric 
station erected in Italy. Five turbines were built 
for the Central Station of Castellamonte, three of 
them being of 750 horse-power, and two of 100 horse- 
power each, each machine being direct coupled to 
a corresponding electrical unit. Orders soon fol- 
lowed in rapid succession for equipping many impor- 
tant stations for both light and power. The Cen- 
tral Station at Bussoleno, and the power-houses of 
Paderno, Vizzola, Lanzo Torinesc, Pont St. Martin, 
and Ala Ceres were all fitted by this firm with 
hydro - turbines of the Francis rezction type, 
governed by water-pressure controllers, Many of 
the largest electric stations driven by hydraulic 
turbines in Northern Italy have been equipped by 
this firm, and the members of the Institution of 
Electrical Engineers had ample opportunity of 
seeing these machines in operation at several of the 
power-houses visited. 

Signori Riva Monneret and Co. construct water 
turbines of all descriptions, but estimate that 
to-day about 60 per cent. of the machines produced 
by them are of the Francis type, the remaining 
40 per cent. being mostly of the ‘“‘ Pelton Wheel” 
class. However, a very few Girard machines are 
still manufactured. The Girard turbine, although 
capable of giving the same efficiency as that of the 
Pelton wheel, has largely lost favour in conse- 
quence of its inability to so successfully attain the 
high speeds now required, also owing to the fact 
that it is harder to govern, within the fine limits 
of speed variation requisite for machines, when 
coupled to alternators required to run in parallel. 
Further than this, a larger diameter is necessary 
for the same output, as the water acts on but a 
small portion of the periphery at one turn, and it 
is due to this fact that it is called the ‘partial 
turbine.” Only two Girard turbines were seen in 
course of construction during the visit to these 
works, one for 12 and the other for 20 horse-power. 

A large number of turbines of the Francis class 
were seen in different stages. Among the most 
interesting, perhaps, were four generators, each to 
develop 2600 horse-power, designed to work with 
a head of water 57 metres and to make 315 revolu- 
tions per minute. The water is delivered to these 
machines from the under side, and is discharged in 
both a right and left-handed direction. These 
generators, together with four smaller machines, 
are for the power-house at Montereale Cellina. 
The smaller units are to be used as exciting sets, 
at the same time being employed for lighting pur- 
poses, and are designed to work with the same head 
of water as the larger machines. Each will de- 
velop 200 horse-power when running at 500 revo- 
lutions. 

Besides these, there were two generators of 
800 horse-power each, not yet completed, which 
are to work with a head of water 130 metres— 





the highest head on record for a turbine of the 
Francis type. The diameter of the wheels in each 
case is 1.15 metres, whilst the breadth is only 50 
millimetres ; these machines are designed to run at 
375 revolutions per minute. 

Many other generators of the same class were 
being built for various outputs, and with different 
numbers of wheels on the same shaft. If only one 
wheel is fitted to the shaft, it must either discharge 
on both sides, or be fitted with a thrust-block on 
the shaft. The general method adopted by the 
firm is to have one wheel discharging on both sides, 
or to have two or more wheels on the one shaft 
discharging in opposite directions, as in either of 
these cases a thrust-block is unnecessary. The 
wheels for the Francis turbine are cast all in one 
piece, making a somewhat complicated mould 
necessary ; but the castings seen in the works were 
astonishingly perfect, with a surface almost equal 
to that of rolled metal. All these castings were 
produced in the firm’s own foundry, a special 
grade of iron being employed for this purpose. 

The Francis turbine is governed by a series of 
cast-iron gates or yate-valves, situated around the 
entire circumference of the wheel, all these gates 
being jointed together by links and operated by one 
lever, which is in turn actuated by the governor, 
whatever type is employed. The function of these 
gate-valves is to regulate the flow of water equally 
in each aperture leading directly to the wheel it- 
self ; in this manner a finer regulation is obtained 
than would be possible were the rate of flow 
governed in one place only, such as the main supply 

ipe. 

. ies examples of the Pelton wheel were also 
seen at the works ; the firm construct turbines of 
this type for heads of water 20 metres, but recom- 
mend their use in places where 150 metres and 
upwards are obtainable. When working under these 
conditions, the mechanical strength of the wheel 
itself is of the utmost importance, and it is im- 
perative that great attention be paid to details of 
design, and that only the highest grades of metal 
be used. The wheels for this type of machine are 
all cast in one piece. 

Among the many turbines of this type in course 
of construction during the time these works were 
visited may be cited the three large generators of 
Messrs.’ Erba, Curletti, Zironi, and Co., at Ponte 
Caffaro, each of 2500 horse-power, to run at 315 
revolutions per minute, and designed to work with 
a head of 246 metres ; the diameter of these wheels 
is 2.20 metres. 

The firm has now had thirteen years’ experience 
in the design and construction of turbines, and 
during that period has manufactured about 900 
machines, the aggregate horse-power of which 
amounts to about 178,000. 

As to the works themselves, there is little that 
calls for special attention ; nearly all the machines 
are driven by steam power communicated from the 
main engine by means of shafts and countershafts 
connected with belting ; however, a few of: the 
larger tools are driven by three-phase induction 
motors of the squirrel-cage type, working at 110 
volts, with a frequency of 42 periods per second. 

Nearly all the large lathes are of German manu- 
facture, the drills and milling machines were made 
in America, and the smaller machinery has mostly 
been purchased from Italian firms. 

There is one machine worthy of note in the 
fitting-shop—for cutting the wooden mortise teeth 
of large spur-wheels. A large number of such wheels 
are made by the firm. Wheels up to 5 metres in 
diameter have been produced in this manner, weigh- 
ing about 8 tons. The machine-shops are served by 
a powerful three-phase electric crane, furnished 
with three induction motors, as well as by smaller 
mechanical cranes of an older form, worked by hand. 

The foundry is also provided with an electric 
traveller running its entire length ; this departmer t 
is large in proportion to the machine-shops, and is 
well equipped with up-to-date appliances. There 
are three fairly large cupolas ; all the castings used 
by the firm are produced in their own foundry. 
An interesting and quick method is adopted for 
drying the moulds. A portable metal furnace is 
connected by a flexible pipe to a source of com- 
pressed air, the only exit from the furnace being 
situated at the bottom ; the air becomes heated on 
passing through the furnace, and plays on the 
surface of the mould, which is quickly dried; 
when the furnace is easily shifted to another place. 
In this manner moulds of considerable size are 
dealt with very rapidly. Altogether about 400 
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hands are employed, of whom about 70 are in the | 
foundry. 

The last department visited was the drawing- | 
office, which is both spacious and well lighted. The | 
drawing-boards are well worthy of notice ; they are | 
supported on cast-iron frames some 8 ft. in height, | 
in a nearly vertical position. These are arranged | 
in two rows, the back of one frame serving as a| 
support for tracings, prints, &c., used as references | 
by the draughtsman working at the next board. | 
The boards themselves are counterbalanced by | 
weights, and are capable of being raised to any 
desired height ; they are provided with straight- | 
edges, to be used as T squares, these being always | 
kept in a parallel position by an ingenious arrange- | 
ment of pulleys and string at the back, which at the | 
same time permits the straight-edge moving the | 
entire height of the hoard with perfect freedom. If | 
pressure be applied to the extreme end of such a| 
straight-edge, it is impossible to move it from its | 
parallel position. 


THe” OFFICINE MECCANICHE LOCOMOTIVE AND | 
4 


Car Works, Mian. 

The Officine Meccaniche, formed by the con- 
solidation of the two firms, Messrs. Miani, Silvestri, 
and Co., and Messrs. Grondona, Comi, and Co., 
are the largest Italian lovomotive and car builders, 
and, except on the day of the visit to the Valtellina 
Railway, members were in their railway and tram- 


| 
| 


carriages on all their excursions. Another im- |- 


portant firm in this branch is that of Messrs. Diatto, 
of Turin. The new worksof the consolidated com- 
nies are situated a little way out of Milan, near the | 
Porta Romana Railway Station, sidings of which ex- 
tend into the works, and consist of twenty-three | 
different buildings, arranged in parallel sheds, some 
well walled-in and steam-heated, some almost open 
on one side, separated by normal and narrow-gauge | 
tracks, over which transfer tables move, driven by | 
triphase motors, in addition to steam locomotives | 
and trucks. The buildings form a large rectangle, 
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with rails in front and back and between the de-| ways they have struck out a novel.line, and appear 
partments ; there are more than seven miles of | to have brought out something really pleasing and 
track. The area covered is 110,000 square metres | most comfortable. 

(27 acres), half of which is under roof. When fully| The fine excellently - managed foundry, alorie | 
occupied, the company employs 3000 hands, and| covering 3320 square metres (35,700 square feet), 
can produce annually thirty locomotives, 250 rail- | contains’ three cupolas, for charges of 4 tons per | 
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waste heat is utilised in three out of seven boilers 
for the benefit of the steam hammers. There are 
threelectric* blowers for the hearths, but a good 
deal of smoke is allowed to escape in these works, 
It is also 
noteworthy. that nobody seems to trouble about 





way and tramway cars, 2000 goods trucks, twenty 
spare locomotive boilers, in addition to other rail- 
way and bridge material of various descriptions. 
About 1600 carriages have to be kept under repair 
every year. 
at work. In thé new saloon cars for the Sicilian rail- 
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At present the company has 1800 men | 


hour, two bronze crucible furnaces, two mould-|the sawdust in wood-working departments; the 
ing machines, &c.; the adjoining shed contains | sunshine outside appears to render Italians some- 
six heating furnaces, five similar furnaces for | what indifferent to the state of the atmosphere in 
stampings, one case-hardening, one tempering fur- the buildings. . 

nace, two annealing furnaces, 80 four-fire smith’s| In the. turning department 105 turning lathes, 
hearths, and 25 steam hammers, The furnace 16 horizontal planing machines, 40 milling ma- 
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chines, 35 radial boring machines, and 128 
assorted drills, not to mention other machinery and 
tools, mostly of quite modern description, have 
been installed. he boiler-shops, which occupy 
an area of 5300 square metres (57,000 square feet), 
contain a set of 12 boiler-plate hearths, one sta- 
tionary and four travelling hydraulic riveting ma- 
chines, two hydraulic accumulators, &c. ; locomo- 
tive boilers are made exclusively. Eighteen pits 
are provided for the erection of locomotives. Every- 
thing is done in the works to deliver complete cars 
and locomotives; the electric outfit is, however, 
obtained from other firms. 

The power is taken from the triphase mains at 
the Societa Edison, at a pressure of 160 volts and 
42 periods, and is distributed to 180 electric motors 
of from 1.5 to 30 horse-power. The largest electric 
travelling cranes have a capacity of 20 tons. The 
current for the 220 are lamps of 10 or 10 amperes 
and 1000 incandescence lamps is derived from the 
same mains, 


Tue Gavazzi Sik Works at CerNusco-MERATE. 


The electrically-driven silk works of Messrs. 
Gavazzi, at Cernusco-Merate, on the railway line 
Milan-Lecco, were visited on the way to Paderno, 
which was afterwards reached by carriages. Messrs. 
Gavazzi own several silk works in Lombardy, and 
employ altogether about 4000 hands ; in the Merate 
establishment, which was built four years ago by 
Messrs. Saltini and Scotti, women and girls form a 
very large portion of the 600 workers. The mini- 
mum age for girls in such works is said to be 
twelve years, and some of them certainly did not 
appear to be older. Only plain weaving is done, 
in white and colours, and the operations start 
with coloured or uncoloured threads. The main 
building is of one storey, with a multiple-shed 
roof, covered in glass on the one side, and in 
: translucent tiles on the other. It is all on one 
level floor, which is raised above the ground, the 
whole building resting on concrete vaulting. All 
the heavy machinery is placed in the basement, 
in which there is plenty of space to spare. 
Some light shafting is carried under the roof. 
The looms are all separately driven by electric 
motors, which are fixed either on the floor or 
half-way up the loom. The general arrangements 
for space, light, and air are excellent, and the 
scrupulous neatness is very pleasing. Two kinds of 
motors were noticed, all triphase. The heavy looms 
are worked by Brown-Boveri motors for 110 volts at 
1260 revolutions, resting on a lever which affords 
an elastic cushion. The motors of Messrs. Gadda, 
of Milan, are suspended in the way which, to the 
best of our saaliahen the Oerlikon Company first 
introduced with success in Swiss mills—namely, by 
a spiral spring on the one side, and on the other by 
the belt, running over the small motor pulley and 
the large loom pulley. Vertical levers are used to 
switch the motors in. The looms and other ma- 
chines are mostly of Swiss make, having been sup- 
i by Riiti, formerly Honegger, of Ziirich, Schel- 
ing and Striubli, of Horgen, and others. There 
are altogether 336 electric motors of } horse-power, 
five of 2 horse-power, four of 6 horse-power, and 
two of 8 horse-power. 

The power is not taken from the Paderno lines 
which come to Cernusco-Merate. The establish- 
ment has its own power-house, in which a Tosi 
horizontal engine and a portable engine of Rudolf 
Wolf, of Magdeburg-Buckau, have been erected. 
The Tosi engine drives by ropes a Brown-Boveri 
triphase generator ; the Wolf engine, which tops 
its boiler, drives by two belts two triphase Gadda 
dynamos for triphase currents of 120 volts and 420 
amperes at 420 revolutions. The exciters are on the 
shafts of these three generators, which are all con- 
structed with internal revolving fields. 

So far the heating and ventilation have been 
combined in the establishment, which is charged 
with warm air containing 76 per cent. of moisture. 
Electric motors drive the pumps and_ blowers. 
The cold water is, in a long passage, 10 ft. wide, 
below in the basement, discharged into the air in a 
large number of jets issuing trom holes in a parallel 
system of pipes. This moist air is then heated and 
sent into the building. A change is, however, con- 
templated, and the heating and humectifying will 
be separated. 


ConciupInac Remarks. 


The visit to Italy was in every respect memor- 
able. Splendid sunshine favoured the visitors 
continuously, though it also made the country 





roads, over which long drives were taken, very 
dusty. The immediate surroundings of Milan are 
not interesting, but the snowy Alps, with the 
majestic Monte Rosa, were almost always in 
sight, the banks of the Adda and Ticino are quite 
picturesque, and Lake Como satisfies most sight- 
seers. The reception was everywhere cordial and 

leasant, the hospitality, fortunately, was not too 

vish. Many of the hosts had travelled from far 
to meet the visitors. Special steamers, special 
trains, special carriages, and special tramcars ren- 
dered possible the completion of long programmes 
without undue fatigue. The Wednesday in Milan 
was certainly a very full day ; but with Easter so 
close at hand, better arrangements could scarcely 
have been made. The souvenir which, at the con- 
cluding banquet, Mr. C. A. Baker presented to Mr. 
Semenza, on behalf of the grateful members, was 
well deserved ; it was impossible to express grati- 
tude to all the kind hosts and guides. Like 
Professor 8. P. Thompson, Mr. Baker was able to 
address the assembly in Italian, and several other 
members could also make their remarks and inquiries 
in Italian. For the majority, however, the language 
difficulty did exist, and English was, on the whole, 
less familiar to their hosts than French and German. 
To acertain extent French was the official language. 
Both the President, Mr. R. Kaye Gray, whose cour- 
teous dignity will be remembered, and Mr. Gavey, 
one of the vice-presidents present—Mr. de Ferranti 
was the other—made their speeches in French. 

There was some apprehension lest the previous 
visits to Switzerland, Paris, and Germany would 
somewhat deprive the excursion to Lombardy of 
its importance. That, however, did not prove to 
be the case. Though, apart from the Tosi engine 
works, members did not see pre-eminent manufac- 
tories, the electric railways and power transmissions 
are sufficiently remarkable. e are within sight 
of high-tension power transmission across the 
country in England ; and some of the lessons which 
Lombardy impressed upon the members will come 
in useful. Long-distance overhead lines require 
ample protection against lightning, and that pro- 
tection means costly apparatus. The dread of 
lightning is so general in many Continental districts 
that the fact needed no emphasis there. Here 
in England the public will have to be taught 
that expensive lightning arresters form an ab- 
solutely indispensable insurance investment for the 
protection of the generators. And long-distance 
power transmission, naturally at high potential, 
further means superior switchboards or serious dis- 
turbance. Members walked away full of admiration 
for the new arrangements now being made at Porta 
Volta, but were troubled with the doubt as to how 
they would be able to convince their clients of the 
necessity of such costly innovations. If the Edison 
Company had not had serious trouble at Porta 
Volta, they would certainly not have decided upon 
such a thorough change—cellular arrangement and 
oil switches throughout. Important communica- 
tions have just been discussed at the Institution 
of Electrical Engineers on resonance effects and 
dangerous potential oscillations set up in long 
lines on making and breaking contact, and on 
altering the load. The oil switch to a large ex- 
tent prevents arcing and the dangerous surgings 
which the arcs produce. 

The third point to which we wish to refer is re- 
assuring. ‘The bare high-tension wires are safer 
than the public may believe. We have repeatedly 
remarked that no fatal accidents had occurred and 
with careful installation and supervision, that has 
been the universal experience elsewhere. 

As in Switzerland, so the prime power in Lombardy 
is largely water-power. In itself this is cheap enough, 
of course, but in the end it pays only where coal 
prices are high. Large and small hydro-electric 
plants are under construction on the Caffaro River, 
at Pordenone, &c. In the Caffaro case the Oerlikon 
Company will generate at the comparatively mode- 
rate pressure of 9000 volts, and at once transform 
for the line up to 40,000 volts, a plan which has its 
distinct peg oF over generation at high pres- 
sures. It is a scheme of 15,000 horse-power. At 
Pordenone Riva-Monneret turbines and Brown- 
Boveri generators will utilise 3000 horse-power. 
There is, however, more enterprise in small power 
installations, which do not involve elaborate dis- 
tribution and regulation problems ; for the cheap 
water-power does not determine the economy of 
a plant. No information as to the power costs and 
the rates charged for light and power were offered 
to the members, and we may presume that the 
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tariffs are not low. Skilled labour commands 
good wages, even in Italy; but on the whole 
labour appears to be cheap there, and -the labourer 
requires little food for his working day of eleven 
hours. The. breakfast and mid-day meal are light; 
yet there is no break in the long afternoon, and not 
even tea or coffee are brought into the works, while 
in Switzerland, across the frontier, the mechanic is 
accustomed to have his beer kept cool. Rather 
amusing is the dread of rain. Long rows of umbrellas 
could be seen in Messrs. Tosi’s works, and when 
rain threatens, women and children present them- 
selves in processions, each armed with two um- 
brellas—one for the bearer, the other for the hus- 
band or father. We have referred to social features. 
The Italian Government has followed the example 
of other Continental States as regards benevolent 
funds, and the agitation in favour of old-age pen- 
sions is gaining in strength. 

On the former excursions abroad, the Institution 
had left the arrangements for the journey and the 
hotel accommodation to Messrs. Cook. This time 
the Institution made its own arrangements. Mem- 
bers had every reason to be satisfied with the 
change, and they are much indebted to their ever- 
obliging secretary, Mr. W. G. McMillan, who was 
assisted by Mr. R. Tree, the clerk of the Institution. 








THE WHITECHAPEL AND BOW 
RAILWAY. 
(Continued from page 583.) 

THE railway had to be carried under the Regent’s 
Canal and Bridge by means of two circular cast-iron 
tunnels, as illustrated on ourtwo-page plate this week. 
The ordinary concrete and brick arch formation was 
increased in width as the line dipped down towards 
the canal, as shown in the sections Figs. 18 to 21, 
so as to form a bell-mouth to suit the two cast-iron 
tubes, which are placed at a clear distance of 2 ft. 
apart. The concrete walls are therefore at this 
point 36 ft. 3. in. apart. Each cast-iron tunnel is 
18 ft. in internal diameter (Figs. 22 to 25), and each 
ring (Fig. 25) is formed of 13 segments of cast-iron 
1} in. thick, with flanges 6} in. wide and 14 in. 
thick (Figs. 26 and 27.) These segments are 
secured together by 1} in. in diameter bolts placed 
10 in. apart from centre (Figs. 28 and 29). Ineach 
segment two holes 1} in. in diameter were left (Fig. 
27), through which, after the segments were bolted 
together, the exterior surface of the tunnel was 
thoroughly grouted with cement grout forced under 
pressure. The whole of this work required the 
greatest.care, as the distance between the top of 
the iron tunnel and the bottom of the invert of the 
canal was only a. few inches, and a considerable 
quantity of water was met with in the gravel 
through which the work had to be constructed. It 
was, however, most successfully carried out with- 
out damage to the canal property. 

The method of driving the two 18-ft. diameter 
cast-iron tunnels is illustrated by Figs. 30 to 45, 
on our two-page plate, and page 634. Trenches 
10 ft. wide were first sunk to the bottom of the 
invert, nearly 50 ft. deep, at right angles to the 
centre line of railway and for the full width of the 
bell-mouth tunnel trench—50 ft. 3 in.—in such 
position as to allow of the building of the head- 
walls forming the ends of the two bell-mouths, one 
at each end of the double cast-iron tunnels (Figs. 20 
and 22). In each of these head-walls (which are 
5 ft. 3 in. thick, of brindled-faced brickwork in 
cement) there are built in two rings of each cast-iron 
tunnel. The back of each head-wall is built up close 
against one side of this 10-ft. trench, and small 
pipes were put into the brickwork at intervals, so 
that the back of the wall could be grouted up solid 
under pressure when the work was well set. That 
part of the ‘‘face” inside the cast-iron rings built 
into the head-walls was close-timbered and strutted, 
until such time as the actual driving of the tunnels 
was commenced. 

When the head-walls had been built up to near 
the surface of the road, a length of the bell-mouth 
of the railway tunnel was started at each end of 
the cast-iron tunnels, and when two or three 
lengths of side-walls and arch were completed each 
way (as described in the previous article for the 
ordinary tunnel lengths) a length of dumpling was 
excavated and a length of invert put in next the 
head-walls. This gave the contractors sufficient 
room to commence the work of driving the cast-iron 
tunnels, and a hole left temporarily in the arch 
acted as a shaft, up and down which the materials 
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from and to the tunnels were conveyed by a crane 
situated on ground level inan enclosure on one side 
of the Mile End-road. 

The face timbering in the cast-iron rings already 
referred to was cutaway in the top, and a heading 4ft. 
wide by 6 ft. high was commenced (Fig. 31). The 
detail of the top heading of this and all the timbered 
sections is shown on Fig. 30, page 624, and this 
detail is therefore omitted from the other general 
sections The head-trees, C and F in Fig. 31, were 
kept sufficiently high to allow the crown-bar to be 
put in about an inch above the outside of the cast- 
iron lining. The crown-bar, with one on either side, 
having been put in, these bars were supported at the 
leading end, the other end being chogged up tight 
an inch above and resting on the cast-iron lining. 
Poling boards were inserted, and the head-trees 
wedged up off the crown-bars (Fig. 30). This being 
done, the boards alongside the heading were cut off 
at the level of the third bar, and the excavation re- 
moved sufliciently to get in the third bar, which was 
then propped like the crown-bar (Figs. 31 and 32). 
The remainder of the boards were then removed, and 
the further bar put in and propped, the poling boards 
from the crown to the third, and from the third to 
the fifth bars, being already driven into place, one by 
one, as the material was got out. This was continued 
until the twelve bars were all in place, and the top 
properly poled as shown in Fig. 33. The face was 
also poled behind the back props, as they were 
put in. 

The top sill was next got in, the bars propped off 
it, and the sill supported up against the face by 
stretchers and rakers, as shown in Figs. 35 to 37, 
and Fig, 44. A narrow gullet was then cut ahead 
down to the level of the lower sill, and the top sill- 
back propped, and the face in the gullet poled as 
above the top sill (Fig. 36). This gullet was then 
widened at both sides, and further back props and 
poling boards put up, until the full width of the 
tunnel face was excavated down to and ready for 
the lower sill (Fig. 38 to 40), which was then putin, 
and props put from it to the top sill, the lower sill 
being strutted and rakered. The sides of the 
length were supported by side-bars and _polings in 
the same way as above the top sill. The ground 
was then removed below the lower sill, and the 
same procedure adopted until the whole circular 
face was excavated ready for the cast-iron lining, 
which was put in segment by segment from the 



























































bottom upwards, and the whole grouted up under 
pressure (Figs. 41 to 43, and Fig. 45), so as to 
leave no voids round the timbering outside. The 
props supporting the lower sill rested on footblocks 
in the solid clay, and were supported up tight by 
folding wedges. 

The upper 6 ft. of the tunnel section is in wet 
gravel, the remaining portion being in the solid 
London clay. The utmost care was exercised, par- 
ticularly in the gravel, to see that as board by 
board was put in the ground it was immediately 
supported, and the poling was packed with straw 
to prevent any possibility of running or mishap. 
Owing to this, the portion of the excavation down 
to the top sill took longer than the remainder, and 
proved a most costly piece of work. The work was 
at first executed in 4-ft. lengths = 2 rings, but 
after a few lengths were done this was increased to 
6 ft. = 3 rings, and later to 8-ft. lengths = 4 rings, 
three-quarters of the work being executed in the 
latter arrangement. 

Previous to commencing the cast-iron tunnel, 
shafts were sunk in the Mile End-road at the back 
of the Regent’s Canal bridge walls, and just out- 
side where the cast-iron tunnels would come ; head- 
ings were driven under the canal bridge along out- 
side where the cast-iron tunnels were to come, and 
also across under Mile End-road to the centre, and 
two more shafts sunk between where the cast-iron 
tunnels would be driven, and headings driven from 
these under the canal bridge. These headings 
were close under the canal invert, and were filled 
up with Portland cement concrete up to 2 ft. below 
the invert, and then brindled brick underpinning 
carried out. .The canal bridge had thus three legs 
or counter-forts 6 ft. thick right across and under 
it, carried down to below the springing level of the 
tunnel. This method was employed for the purpose 
of steadying the canal bridge, in case any slip might 
occur during construction. 

Although the tunnels were driven so close up 
under the canal bridge that the bridge invert was 
bared, the work was carried out without any 
mishap of any kind. The space between the bars 
over the cast-iron lining, and also under the canal 
invert, was closely built up with brickwork, and 
the whole grouted up under pressure through holes 
left in the cast-iron lining, the holes being tapped 
and plugged up on completion of the grouting. 
Where the tunnels were under the invert of the 


bridge, the whole of the excavation was removed 
between the underpinning walls, and the space over 
the tubes filled in with concrete and grouted. The 
time allowed under the Whitechapel and Bow Rail- 
way Act for this part of the work to be completed 
was twelve months, but it was actually completed 
in half that time. mat 
(To be continued.) 








20-TON GOODS WAGON ; NORTHERN 
RAILWAY OF FRANCE. .: : 

WE illustrate in Figs. 1 to 9, on the present page 
and page 612, the new type of goods wagons built by. 
the Northern Railway of Sriinees These have a carry- 
ing capacity of 20 tons of coal and 10 tons of coke. 
They are made of two slightly different sizes: Figs. 1 
and 2 show a wagon measuring 7.456 metres (24 ft. 
54 in.) in length outside the buffers, and Figs. 3 to 5 
an underframe, the length of which is 8. metres 
(26 ft. 54 in.). The draw-bar is 3 ft. 43 in. above 
the: rail level. The inside measurements of the body 
are!6.440 by 2.580 by 1.450 metres (21 ft. 14 in. b 
5 ft. 54 in. by 4 ft. 9in.). Both wagons have a wheel- 
base.of 3 metres (9 ft. 10 in.). : 

The longitudinals of the underframe consist .of I- 
bars, 9§ in. by 48 in. by 4 in. in section, with trans- 
verse stays and diagona! of timbers, as shown.in 
Fig. 5. ‘The wagon is suspended on four laminated 
springs, the flexibility of which is ,5 in. per ton, and 
is carried on two axles.. The draw-bars are continuous, 
The axle-guards are of extra mild steel. 

‘The wheels are 1.040 metres (3 ft. 5 in.) in dia- 
meter, with double iron spokes on the Brunon type, 
The: flooring of the body is made of oak planks ; the 
sides are of ' pine, strerigthened with oak feather: 
edges. These new wagons weigh 7600 kilogrammes 
(7 tons 9 ewt.) empty. 

Figs. 6 to 8 are end views and a section of the 
underframe. Fig. 9 shows details of the framing. 








10-TON EVAPORATOR FOR THE STEAM 

-< .° YACHT ‘“* NORTH STAR.” 

WE illustrate on page 613 a 10-ton evaporator made 
by Messrs. Willcox Brothers, 14, Norfolk-street, Sun- 
derland, a description of which will,-we think, be of 
interest to our readers. It has been placed on the 
steam yacht North Star, which has been fitted out at. 
Messrs. Cairds, Greenock. The construction of the 
apparatus can be seen on reference to Figs. 1, 3, and 4,: 
which show it in part section and elevation. Fig. 2 is 
from a photograph, and shows the arrangement in 
perspective. ‘ 

The object of the design is :— 

1. To do away with the frequent opening out and 
the chipping and scaling of the heating surfaces, which 
operation is so frequently necessary in evaporators 
where the heating surface is made up of coils of tubes. : 

2. To keep the heating surfaces clean while the 
evaporator is at work, and-also to do the cleaning 
as well as the feeding of the apparatus by means of 
a steam engine and pump attached to it. } 

In the evaporator referred to these objects are ac- 
complished as follow :—Instead of forming the heating 
surface of tubes, the heaters are gun-metal castings with 
flat parallel sides stayed together by internal ribs, 
which form a continuous — e for the heating steam 
from inlet to outlet. These heaters are fitted to and 
contained on the door, vertical and parallel to one 
another, similar to the combustion chamber of a 
marine boiler. Between the heaters, scrapers of Bull’s 
‘metal. (Fig. 4) are fitted and connected, with a shaft 
passing through pice — to the outside of the 
machine, and at one end of this shaft is fitted a sector 
wheel which engages with a rack fitted to the piston- 
rod of the steam engine and pump. As the piston 
travels over its stroke it rotates the scrapers through 
180 deg. The tumbling lever is also actuated by a 
shaft from the piston-rod, and so acts that it knocks 
over the steam valve, and at the same time pushes the 
scrapers close up against the heating surfaces. Thus, 
on the down stroke one surface is scraped; on the 
up stroke the opposite surface is scraped. ~ At the 
same time the evaporator is fed with sea water by the 
pump. The exhaust steam from the engine passes 
directly into the dome of the evaporator. 

These evaporators are also made without the steam 

engine, and in such cases the scrapers are rotated for 
a few minutes by hand every hour whilst the evapo- 

rator is working ; and it has been found in practice’ 
that with one machine of 30 tons capacity, supplying 

feed-water for an engine of 2000 indicated horse-power, 

the heating surfaces were practically clean on opening 

out after 30 days’.work. We understand that thirty 

of these evaporators have already been fitted, varying 

from 30 to 5 tons capacity. : 








ARGENTINE IMMIGRATION.—Immigration into the Ar- 
entine Republic is stated to be almost at a standstill. 
he balance of immigrants over emigrants in February 





was only 100. 
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LOGGING LOCOMOTIVE. 


THE steady recession of the great forests of the 
North American Continent, in consequence of the 
ever-growing demand for timber, increases the cost 
of lumber, year by year, on account of the expense of 
the lengthened transport. The rivers are the t 
channels whereby the timber has hitherto been 
carried to the ports of shipment and to many of the 
large towns, and, naturally, the trees growing nearest 
to these rivers have been cleared away first, till 
radually the boundaries of the forests have retreated 
os from the natural highways of transport. The 
trouble and inconvenience caused by this have induced 
engineers to come to the aid of lumbermen, and con- 
struct for their benefit railways and locomotives suited 
for their needs. Naturally, novel conditions demand 
novel designs, and a glance at the illustrations on pages 
616 and 617 show how far accepted types of locomotives 
are being departed from by those who are trying to 
reduce the cost of lumbering. The machine illustrated 
was designed and built by the Robb Engineering Com- 
vany, Limited, of Amherst, N.S., Canada, for M. Emile 
Stehelin, formerly of Paris, who has emigrated to 
Nova Scotia, and taken up an extensive tract of timber 
land containing valuable spruce and other woods, 
which he manufactures into dimension timber and 
deals for export. The locomotive is used for hauling 
the lumber from the mills of Nouvelle France, N.S., to 
the point of shipment at the port of Weymouth, N.S., 
about 15 miles, over which M. Stehelin and Sons have 
constructed their own railway and laid it with timber 
rails from the adjacent forest. 

The boiler (shown in section in Figs. 4 and 5) has 
a cylindrical shell and furnace, the smoke-box end 
being set about 2 ft. higher than the front end, in order 
to assist the circulation and draught. The furnace is 
arranged for burning wood, and 2-in. tubes connect 
the back end of the furnace with the smoke-box in 
the ordinary way. The shell is completely filled with 
water around the furnace and tubes, steam space 
being provided in a large dome. The water spaces 
and the base of the dome are so arranged as to give a 
rapid and continuous circulation ; the ascending cur- 
rent of water and steam being around the furnace 
and tubes up to the dome, and the descending current 
flows from the sides of the dome around the tubes to 
the bottom of the boiler. This form of boiler has 
been manufactured for several years by the Robb 
Engineering Company for portable purposes, and has 
proved to be a remarkably quick and economical 
steamer, and its simplicity and freedom from stays 
render it very durable. The driving wheels are made 
to conform to the wooden rails, having flanges both 
outside and inside, the tread being slightly conical in 
order to run freely around curves. 

The engines are of the ordinary side-crank type, 
with balanced valves and link motion, both engines 
being attached to a frame which supports the boiler 
and rests upon the main driving axles. The engine 
shaft is fitted with a steel pinion, geared four to one, 
with an intermediate shalt carrying sprocket wheels 
which drive from it, by heavy forged steel sprocket 
chains, to the driving axles. 

The entire locomotive, except the driving wheels 
and axles, is carried on springs, which permit the 
wheels to follow the unevenness of the track and 
lessen the jar on the enginesand other working parts, 
flexibility in the driving gear being provided by the 
sprocket chains. The principal dimensions are as 
follow :— 

Boiler shell : diameter, 3 ft. 4 in.; length, 10 ft. 6 in. 

Furnace: diameter, 2 ft. 10 in.; length, 5 ft. 6 in. 

Tubes: number, 109; diameter, 2 in.; length, 5 ft. 

Dome: diameter, 3 ft.; height, 3 ft. 4 in. 

Total heating surface, 316 square feet. 

Working pressure, 125 Ib. per square inch. 

Engine cylinders: diameter, 9 in.; stroke, 10 in. 

Driving wheels: diameter, 3 ft. 

Total weight, not including water in boiler, 22,000 lb. 

The Robb Engineering Company, who are extensive 
manufacturers of engines of the American horizontal 
direct-connected type for electric tramway service, are 
represented in by Messrs. Dick, Kerr, and Co., 
Limited, 110, Cannon-street, E.C. 








Gas aT Paris.—Notwithstanding the competition of 
the electric light, the consunption of gas is well main- 
tained at Paris. The sales effected by the Parisian Com- 
pany for lighting and heating by gas show a less rapid 
rate of progress, but that is about all. In 1855 the con- 
sumption of the company’s gas amounted to 40,774,400 
cubic metres. In 1 the total had been carried to 
75,518,922 cubic metres ; and in 1865, to 116,171,727 cubic 
metres. In 1870 it was reduced by the Franco-German 
war to 114,476,904 cubic metres ; but in 1875 it had gone 
to 175,938,244 cubic metres. In 1880 it had further risen 
to 244,345,324 cubic metres; and in 1885 to 286,463,999 
cubic metres. In 1890 the aggregate had crept up to 
307,861,880 cubic metres. In it had only m car- 
ried to 311,023,400 cubic metre. In 1900, which was an 
exhibition year for Paris, the.record was beaten with a 
consumption of 349,913,618 cubic metres; but in 1901 
there was a decline to 335,803,091 cubic metres, and in 
1902 to 335,418,788 cubic metres. 





PUNCHING AND SHEARING MACHINE. 
CONSTRUCTED BY MESSRS. ERNST SCHIESS, DUSSELDORF. 








Fia. 1. 


THE new punching and shearing machine, designed 
and constructed by Messrs. Ernst Schiess, of Diissel- 
dorf-Oberbilk, which we illustrate on the present and 
opposite pages, is especially interesting in two note- 
worthy respects. Owing to the shape of its standard, 
the machine can cut plates of great length and width. 
The punching side is so arranged, further, that girders, 
channel irons, &c., can be punched both in the flange 
and the web. 

The machine will shear plates up to 25 millimetres 
(1 in.) in thickness, its stroke being 2in. The shears 
are in a line with the longitudinal axis of the machine, 
and the lower portion of the standard is cut away on 
this side, thus allowing the machine to deal with plates 
of very great length and width. The gap on the 
punching side hasa depth of 500 millimetres (19.5 in.), 
the length of the punching stroke is 60 millimetres 
(2.4 in.), and holes of a maximum diameter of 28 
millimetres (1.12 in.) can be punched through plates 
of lin. There is, further, in the middle portion of the 
machine, an angle-iron shear having a stroke of 50 
millimetres (2 in.), able to deal with plates of 140 by 
140 by 15 millimetres (5.8 in. by 5.8 in. by 0.6 in.). 

The machine works at 14 or 15 strokes per minute ; 
with the aid of an extra pair of wheels, light work, 
such as shearing thin plates, can be performed at the 
rate of 25 strokes per minute. 

Allthe three plungers are counterbalanced and have 
disengaging motions. The punching side is provided 
with a stripper, and the shearing side with a device 
for holding down the plates. The machine is most 
atone <A built throughout, particular attention 

aving been paid to provide amply large wearing 
surfaces. The machine is driven by a continuous- 
current motor of 13 horse-power, through a cam shaft 
of forged steel and treble gearing. The shaft diameter 
is 160 millimetres (6.4 in.). The wheels of the first 
pair of the gearing have machine-cut teeth ; the other 

ear wheels are of cast iron with double helical teeth. 
The pinion on the motor shaft side is of raw hide. 


The driving shafts and cam shafts have phosphor- | 


bronze bearings. 
The complete machine weighs 15 tons. 








ARGENTINE Rivers.—A commission has been appointed 
for the exploration of the Bermejo. 


MANZANILLO.—Harbour works which are under con- 
struction at Manzanillo. (Mexico) have been making good 
progress of late. In February, 1279 tons of blocks, weigh- 
ing 30 tons each, 2386 tons of blocks weighing from 10 
to 25 tons each, and 4248 tons of rocks weabieg from 
} ewt. to 3 tons each were submerged for a breakwater, 
besides 2308 tons of concrete. 


THE TorpPEpo-BoaT ‘‘ARQUEBUSE:” ERRATUM. — We 
regret that, owing to a misunderstanding of the MSS. 
sent us, our report of the trials of the French torpedo- 
boat a, published on page 564 of our issue of 
April 24 last, failed to represent accurately the excellent 
results obtained by Messrs. Augustin Normand et Cie. 
The weight on board was 68 tons. This weight included 
the weights of the torpedo and torpedo tubes, of the 
compressing pump, and of the artillery and ammuni- 
tion, of the provision of water for the boilers and crew, 
and the weight of fuel necessary for steaming 1170 nautical 
miles at 14 knots (which, as determined by an eight 
hours’ preliminary run, is 25.02 tons), and also 9 tons for 
sundries. The weights of the chains, anchors, masts, 
boats, steam windlass, and of the lighting and steering 
machinery, are not included in this 68 tons, though these 
fittings were, of course, on board. 





Lone Train Runs.—The Midland Railway Company 
| has decided to establish pick-up water troughs on its main 
|lines at Oakley and Melton Mowbray, as well as at 
| Loughborough. The adoption of these troughs by the 
Midland line will render practicable the running of their 
| more important trains from London and Birmingham to 
Manchester and Leeds without a stop en route, as the 
| Great Northern is able to do, when necessary, between 
| London and Leeds. The Great Central Railway Com- 
pany is also about to instal a pick-up arrangement on its 
|main line at Charwelton, nine miles south of Rugby; 
| this, besides facilitating the working of the Manchester 
/and London expresses, will accelerate through express 
| trains from the Great Central line to Bournemouth and 
| Southampton, and will make possible the running of 
| trains without a stop between London (Marylebone) and 
| Sheffield (Victoria)—a distance of 164? miles. The longest 
booked run without a stop in Great Britain now is that 
fof the Great Western between London and Exeter—194 
miles ; the London and North-Western, by virtue of their 
through run from Euston to Crewe—158 miles—ranking 
|second; while the North-Eastern, which works some of 
its East-Coast Scotch expresses between Edinburgh and 
Newcastle-on-Tyne—a distance of 1234 miles—without a 
| stop, takes the third place. 
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PUNCHING AND SHEARING MACHINE. 
CONSTRUCTED BY MESSRS. ERNST SCHIESS, DUSSELDORF. 
(For Description, .see opposite Page.) 
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NOTES FROM THE NORTH. . 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A fair amount of business 
was done in the warrant market last Thursday. - At the 
forenoon session dealing was very quiet, but prices were 
firm. In the afternoon, however, a moderate amount of 
selling was engaged in, on fears that there might be 
trouble with the men in the engineering trade over the 
wages question; and as there was practically no support, 
quotations had a smart decline, Cleveland iron leaving off 
64d. per ton down from the preceding day. The settle- 
ment prices were :—Scotch, 52s. 44d.; Cleveland, 46s. 9d. ; 
and hematite iron, 58s. 3d. per ton. Additional selling 
characterised the market on Friday, a large business 
being done in Cleveland, and prices were ir lar, and 
had a further decline. They opened at 45s. 6d. per ton 
cash, or 7d. under Thursday’s close, and the values re- 
covered to 48s. 10d. cash per ton. That represented a 
drop of 3d. per ton. he .month’s quotations were 
irregular, the prices declining from 46s. to 45s. 8d., and 
closing at the former figure. ematite iron was done at 
57s. 104d. one month ; but Scotch was idle, and quoted 
nominally at 50s. 6d. per ton buyers and 52s. sellers. 
A good business was done, aggregating about 25,000 tons. 
In the afternoon the market was firm, and the turnover 
amounted to some 10,000 or 12,000 tons of Cleveland iron, 
which was done at an advance of 4d. per ton, the market 
closing with buyers quoting 46s. 2d. cash, and 46s. 4d. 
one month. The settlement quotations were:—Ddis. 3d., 
45s. 104d., and 57s. 74d. per ton. Monday was a blank 
day in the “‘iron ring,” that being a Bank Holiday ; but 
when the market opened on Tuesday only a small business 
was done—say, some 4000 tons in aggregate—at about 2d. 
per ton of decline. Cleveland warrants were steady at 
46s. 3d. to 46s. 4d. a month, and closed at those figures. 
Hematite iron* was dull at 57s. 8d. one month, and there 
was no business done in Scotch iron. In the after- 
noon only Cleveland. warrants were dealt in, the turn- 
over being small, and not exceeding 5000 tons. Open- 
ing steady at 46s. 3}d., values improved to 46s. Bd., 
while the cash quotations, which were done at 46s. 1d., 
recovered to 46s. 3d., closing sellers, and the settle- 
ment prices were:—5ls. 3d., 46s., and 57s. 6d. per 
ton. The pig-iron market was quite idle this forenoon, 
the only business reported being one lot of Cleveland 
iron at 45s. 4d. one month. In the afternoon the market 
was firm, and a moderate business was done in Cleveland 
iron—some 15,000 tons, up to 46s. 4)d. cash and 47s. one 
month. The settlement prices to-day were 5ls. 3d., 
46s. 3d., and 57s. 6d. ‘per ton. The following are the 
prices for makers’ No. 1 iron :—Clyde.and Calder, 63s. 6d. 

x ton; Gartsherrie, 64s. ; Summerlee, 68s.; Lang- 
ol 70s. 6d.; Coltness, 72s. 6d.—all the foregoing 
at Ardros- 


shipped at Glasgow ; Glengarnock {ship .* 
, an arron 


san), 64s.; Shotts (ship at Leit 
at Grangemouth), both 67s. 6d. per ton. The 


es ee 
liquidational ‘‘bull,” which must have been much larger 
than was ever suspected, continued during most of last 


week, practically without intermission. Transactions 
have again been mostly confined to Middlesbrough iron, 
and onone day they opened quietly at 47s. 6d. cash per 
ton, from which price oy | steadily receded until 463. 6d. 
cash was accepted last Friday. The fall was on two 
or three days accelerated by fears of an engineers’ 
strike. It is felt on all hands that America still 
leads the way either to revival or depression, and 
as America has been freely placing orders for hema- 
tite in this country within the -past few days, legiti- 
mate hopes arise that the present fall has been somewhat 
overdone, Continental reports do not improve, and ex- 

rts of their pig iron to this country are not very distant. 
fom trade 1s somewhat dislocated by the fall in the 

rices of wrought iron, and inquiries are not numerous. 
ae week’s turnover was estimated at 100,000 to 110,000 
tons of iron. 


Messrs. William Simons and Co., Renfrew.—The annual 
report of this company is just issued, giving a complete 
account of the past year’s trading. The directors recom- 
mend that the balance be dealt with in the following 
way :—In payment of a final dividend on the preference 
sharés at 5 per cent. per annum less income tax, and a 
dividend on the ordinary shares at the rate of 12 per cent. 
per annum, absorbing 15,000/., and that the balance of 
27101. be carried forward to next year. 


Clyde Shipbuilding Trade: Launches in April.—The 
shipbuilding returns for the month of April show very 
little change in the position.: The new work reported 
during the month include vessels to be built™by the 
Greenock and Grangemouth Dockyard Company, by 
Messrs. Scott and Co., Gigenock ; Messrs. Russell and 
Co., Port Glasgow ; and Méssrs. Denny Brothers, Dum- 

n, so far as the Clyde is concerned. There- were 
launched on the Clyde during the month of April 16 vessels 
of a total of nearly 32,000 tons; the following being a few of 
the biggest :—The Somerset, a twin-screw of 7000 tons and 
engines of 4200 indicated ho'se-power, built by Messrs. 
John Brown and Co., Clydebank, for the Federal 
Steam Navigation Company, of London; the Schingl- 
kill, 5100 tons, engines of 2000 horse-power, built for 
the Anglo-American Oil Company, by Messrs. Russell 
and Co., Port Gl w; the Reram 4700 tons, and 
triple-expansion engines by Messrs. D.'Rowan and Co., 
built by Messrs. Napier and Miller for Mr. Vagliano, of 
Rostof-on-Don, Russia ; the Swanley, 4600 tons, built and 
engined by Messrs. D. and W. Henderson and Co. for 
Messrs. Harris and Dixon, London. 








MontTrEAL.—The business of the port of Montreal is 
getty increasing. The customs revenue collected in 

farch was 976,320 dols., as compared with 792,683 dols. 
in March, 1902. ‘ 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Derwent Valley Water Scheme.—A meeting of the 
board who have in hand the construction of works in the 
Derwent Valley has been held, at which several impor- 
tant contracts were agreed upon. Included in the works 
are five reservoirs, each two miles in length, and several 
aqueducts. The accepted a tender of the Staveley 
Coal and Iron Company, Limited, for the supply of 8173 
tons of cast-iron pipes required for the main aqueduct and 
for the smaller pipes in connection therewith. 

0; og 0" to Traction Engines.—An inquiry has been 
held y Major Tulloch on behalf of the Local Government 
Board into an application by the Corporation of Sheffield 
for confirmation of pro bye-laws prohibiting, or re- 
stricting, the use of locomotives on certain ae and 
bridges and for regulating their use in drawing unloaded 
wagons within the city. The proposals were op by 
the Sheffield Chamber of Commerce, the Sheffield Manu- 
facturers’ Association, and the National Traction Engine- 
Owners and Users’ Association. On the first day the 
case of the opponents to the bye-laws was heard, and it 
was w at Sheffield being essentially a manu- 
facturing city, there should be the freest communication 
between one part and another. In the conveyance of 
heavy castings, mouldings, boilers, &c., traction engines 
were used, and their use would increase. If the engines 
made a noise, people must comfort themselves with the 
knowl that it was the’ noise of business. As at 

resent framed, the bye-laws would seriously hamper the 

eavy industries of the city. ‘In support of the pro- 
posals of the Corporation, it was shown by the city sur- 
veyor and others that in laying out the routes for 
traction engines and other heavy trafic efforts had been 
made to avoid the centre of the city and unnecessary 
damage to the roads. The city surveyor estimated 
the damage caused by traction engines on two routes in 
the city of some 60 miles at 27,0007. ~ It was also urged 
that the Corporation should have some control over the 
width of loads passing along the streets. After much 
evidence had been taken and arguments adduced, an 
ment was come to that permission should be given 
within twenty-four hours of notice for the removal of 
heavy loads,‘ the Corporation to have the power to fix 
the route and the time of passing through the streets. 


Iron and Steel.—No improvement is reported in the 
iron market, arid for the most part buying is confined to 
meet current requirements. Although stocks in the hands 
of users are generally low, there is no disposition at 
present to increase them. Manufacturers of Bessemer 
and Siemens steels are generally fairly well employed, and 
there is an improving demand for high-class steels; but 
in medium and common cast steels there are complaints 
of dulness. The lighter industries of the city remain for 
the most part quiet, and there is an unusual amount of 
unemployed labour. 


Coal and Coke.—The demand for steam coal at all local 
collieries is being well maintained, and prices are firm. 
A large tonnage is going to the ports, and the railway 
companies are taking their full contract quantities. In 
house coal business is tapering off, and there is every 
probability of an early reduction in prices. All the com- 
moner sorts are scarce, and for some as much as 6s. 6d. 
per ton at the pit is being paid. A good trade is going on 
in all classes of coke, and more especially in steel coke. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 

a small attendance on ’Change, and the amount of busi- 
ness transacted was only on a moderate scale, but the 
market was steadier than it has been of late. Conti- 
nental inquiries were rather numerous, and a few 
orders from that a were reported. It was said, 
however, that still lower rates would have to rule 
to secure anything like a large business with the 
Continent, as Germany was at present able to supply 
her own wants cheaper than Cleveland iron ar be 
deliveréd there. No. 3 g.m.b. Cleveland pig was dis- 
of at 46s. 6d. for early f.o.b. delivery, and that price 

was generally named. No. 1 was quoted at 48s. 9d. ; and 
No. 4 foundry 46s. Commoner Cleveland iron was very 
plentiful and difficult to sell. Grey forge was 45s. ; 
mottled, 44s. 6d. ; and white, 44s. East Coast hematite 
pig was comparatively dearer than Cleveland iron; but 
makers claimed that this was as it should be, pointing 
out that’ until recently it had been for long relatively 
much cheaper than Cleveland. Mixed numbers sold at 
57s. 6d., but some of the producers were in no hurry to 
accept that figure. No. 1 was 58s., and No. 4 forge 
53s. 6d. Rubio ore remained at 16s. 3d. ex-ship Tees. 
To-day there was practically no alteration in quotations. 


Manufactured Iron and Steel.—Very little new can be 
repo of the manufactured iron and steel trades. Most 
firms keep well employed, and they show a decided ob- 
jection to reduce quotations, but orders are very scarce 
just now. Common iron bars are 6/. 10s.; best bars, 
61. 17s. 6d.; iron ship-plates, 6/. 15s. ; iron ship-angles, 
62. 10s.; packing iron, 5/. 15s.; iron ship-rivets, 80. ; 
steel ship-plates, 6/.; steel ao. or 5l. 123. 6d. ; steel 
boiler-plates, 77. 10s. to 7/. 15s. ; and steel boiler rivets, 9/. 
less the customary 2} per cent. discount. Heavy 
sections of steel rails remain at 5/. 10s. net cash at works. 


Iron and Steel Shipments.—The shipments of iron and 
steel from this port during April case 138,256 tons, as 

inst 147,830 tons during the previous month, and 
131,630 tons during April, 1902. The pig iron shipped 
amounted to 103,259 tons, of which 48,841 tons went 


‘ 





abroad, and 54,418 tons coastwise. Of the 13,441 tons of 
manufactured iron cleared, only 3172 tons went to foreign 
ports, and 10.269 tons went coastwise. Steel shipments 
reached 21,556 tons, 17,072 tons of which were despatched 
abroad, and only 4484 tons coastwise. Scotland was the 
best customer for ig iron, taking 39,077 tons, Germany 
came next with 12,132 tons, and the United States third 
with 9266 tons. Keypt took the most manufactured 
iron—1172 tons. The best customer for steel was India, 
with 5209 tons, China being second with 3559 tons. 


Coal and Coke.—Most descriptions of coal are quiet. 
Heavy deliveries of coke continue, and sellers have not 
reduced their rates, though buyers declare that they ought 
to do so. Ave blast-furnace kinds keep at 16s. 6d. 
delivered here. Export coke is 17s. 6d. f.0.b. 








Motor Cars ON THE GREAT WESTERN RAILWAY.— 
The Great Western Railway Company is arranging to 
introduce a service of steam motor cars on its main lines 
west of Swindon, and between Chalford, Stroud, and 
Stonehouse. These cars are to havea mean speed of 30 
miles an hour, and a seating capacity for 52 passengers, 
and they are estimated to cost 5000/. each. Arrange- 
ments have been made for the cars to stop at certain 
specified level crossings en route to pick up or set down 
passengers. The cars are expected to be ready in July. 


DeaTH OF Mr. J. V.-Cooper.—Mr. John Vernon 
per, a gentleman widely known in northern com- 
mercial circles, died suddenly at his residence, West- 
brook House, Grove-hill, Middlesbrough, on Wednesday 
morning. The deceased gentleman, who was sixty-four 
years of age, had been rather unwell lately, but his death 
was not at all looked for. _Mr. Cooper had been manager 
of the Ayresome Iron Works, Middlesbrough, since their 
erection in 1870, and on their conversion into a private 
limited company last year, he was elected a director of 
the firm. He leaves a widow and grown-up family. 


_ Tue Tron and Steet Instrrute.—The annual meet- 
ing of this Institution commenced yesterday, and will be 
continued to-day. Mr. W. Whitwell, the retiring Presi- 
dent, introdu Mr. Andrew Carnegie, who had been 
elected to succeed to the chair, and the new President 
proceeded to deliver his inaugural address. This we 
print in full in our present issue. The only other busi- 
ness read at Thursday’s sitting was Mr. Talbot’s paper on 
the steel process known by his name. In the evening 
Mr. and Mrs. Carnegie held a reception at the Institute 
of Painters in Water Colours. The meeting was by far 
the most numerously attended yet held. We shall give 
our usual report of the proceedings next week. 


DinnerR OF Past AND PRESENT Crewe Men.—The 
annual dinner of Past and Present Crewe Men took 
place at the Grand Hotel, Charing Cross, on the evening 
of the 5th inst. The occasion was notable on account 
of Mr. F. W. Webb, the chief mechanical engineer of the 
London and North-Western Railway Company, occupy- 
ing the chair. Mr. Webb is expected ‘to retire in J «i 
next from the post he has so ably filled for many years, 
and on the evening referred to between eighty and ninety 
of his past pupils and apprentices met to : honour to 
their old chief. Lord Stalbridge, the chairman of the 
London and North-Western Railway Company, was one 
of the guests of the evening, and in a speech gave some 
very interesting reminiscences of his early connection 
with the company. The speakers were Mr. re Whale, who 
succeeds Mr. Webb as locomotive superintendent ; Mr. 
H. A. Ivat, locomotive superintendent of the Great 
Northern ecg Mr. Worsdell, locomotive superin- 
tendent of the North-Eastern Railway; Mr. J.-A. F. 
Aspinall, general manager of the Lancashire and York- 
shire Railway ; Mr. C. J. B. Cook, of Rugby; and Mr. 
J. F. Robinson, of Glasgow. The chairman, in replying 
to the toast of his health, gave some very interesting 
particulars, showing how enormous had been the increase 
of the London and North-Western Railway since he first 
joined the company when about sixteen years of age. 


, apcey ae a aor srg = ei aa Corporation 
or the Survey an cr roy fe) ipping have appointed 
Mr. George J. Cole, chief draughtsman with the | Selby 
Engineering and Shipbuilding Company, to the position 
of shipwright surveyor on the staff of the registry at the 
headquarters in Glasgow.—-The British Thomson-Houston 
Company announce that their Newcastle branch office has 
been removed from St. Nicholas Chambers, Amen Corner, 
to Collingwood Buildings, Collingwood-street, Newcastle- 
on-Tyne.—We learn that the partnership hitherto exist- 
ing between Mr. N. D. Fracis and Messrs. C. G. Times 
and D. E. Dharwar, under the style of Fracis, Times, 
and Co, 27, Leadenhall-street, E.G. has been dissolved 
as from December 31 last. The business will, however, 
be carried on at the same premises as heretofore, by the 
gentleman last named.—Messrs. Easton and Co., Limited, 
announce that ai have appointed Messrs. J. Lomax 
Kendal and Co., of St. James’s-square, Manchester, as 

mts for their electric and be dag ag lifts for Man- 
chester, Stockport, and Salford, and that all commu- 
nications relating to lifts should be addressed to them. 
This — is entirely —— from the superheater and 
general agency for Lan ire and the adjoining counties, 
which is conducted by Mr. G. D. Seaton, from 49, Deans- 
gate, Manchester.—Owing to the death of Mr. William 
Cooke, who for many years represented the Germanischer 
Lloyd, Mr. George R. Brace, M.I.N.A., of 25, Water- 
street, has been appointed representative and ship sur- 
veyor for the Liverpool district. ‘Mr. Charles Payant, 
1, Thomas-street, South Castle-street, who was the late 
Mr. Cooke’s colleague, will continue to be inspecting 
engineer surveyor. 











May 8, 1903. ] 


ENGINEERING. 


623 








NOTES FROM THE SOUTH-WEST. 


Cardiff.—Prices of large steam coal have been main- 
tained with firmness, but small has not been quite so well 
supported. The best‘steam coal has been making 
14s. 3d. to 14s. 6d. per ton, while secondary qualities 
have brought 13s. 6d. to 14s. per ton. Household coal 
has shown scarcely any change; No. 3 Rhondda large 
has been scarce at 15s. per ton for large, and 10s. per ton 
for small. Foundry coke has realised 18s. 6d. to 19s. per 
ton, and furnace ditto, 15s. 6d. to 17s. 6d. per ton. As 
regards iron ore, Rubio’ has been quoted at 14s. 6d. to 
14s.9d. per ton ; Tafna at 15s. 3d. to 15s. 6d. per ton; 
and Almeria, at 14s. 9d. per ton, freight charges included. 


Electrical Power in Wales.—Good progress is being 
made with works which have been undertaken by the 
South Wales Electrical Power Distribution Company. 
The Bridgend station has been completed, and will pro- 
bably be opened next week. A satisfactory trial of the 
plant took — a few days ago, and the company has 
notified to the Bridgend Urban District Council and the 
——— County Council that it is now prepared to 
ag, ectricity to the town and the two county asylums. 
The Treforest station is approaching completion, so far 
as the building is concerned, but the installation of the 
plant will still take‘some time. The Neath station is 
well under construction, and operations have been com- 
menced at Cwmbran. 


Welsh Engineering, &c., Companies.—-The directors of 
the Cardiff Channel Dry Docks and Pontoon Compeee 
Limited, recommend a distribution on the company’s ordi- 
nary shares for the past year at the rate of 74 per cent. 
per annum, carrying forward 25,900/. The company was 
registered in 1895. The dividend for 1897 was 2} per 
cent.; for 1898, nil ; for 1899, r cent.; for 1900, 6 per 
cent.; for 1901, 6 per cent,; and for 1902, 7 rcent., as 
already indicated. The directors of the Newport Dry 
Dock, Wood and Iron Shipbuilding and Ship iring 
Company, Limited, recommend a dividend for the half 
year ending March 31, 1903, at the rate of 4} per cent. 
r annum, carrying forward 288/. The directors of the 

ute Shipbuilding, Engine, and Dry Dock Company, 
Limited, do not recommend any dividend, in addition to 
an interim distribution at the rate of 6 per cent. per 
annum made in October, 1902. A balance of *24,532/. is, 
however, carried forward. The company was registered in 
1883. For 1888 the dividend was 5 per cent. per annum ; 
from 1889 to 1891, 74 per cent. per annum ; from 1892 to 
1895, 10 per cent. per annum ; for 1896 and 1897, 124 per 
cent. per annum ; and from 1898 to 1902, 10 per cent. per 
annum. 








Tue First Voyace or THE ‘ KarseR WILHELM II.” 
—The new North German Lloyd liner Kaiser Wilhelm II., 
built by the Vulcan Company, of Stettin, completed on 
Monday her first round trip ; and we publish the log for 
both outward and homeward runs. As we predicted when 
she started on her maiden run, no attempt was made to 
work at full power. In any case the weather forbade 
record-breaking : as one distinguished passenger aptly put 
it, one does not attempt new automobile records on a 
ploughed field. We give first the log for the outward 


run :— . . 
Westward Trip. 
- Remarks. 
April 16, 1903. . Passed Cherbourg breakwater : 
1.40a.m. mean Greenwich time. 
» 16, 1908.. 257 miles Cloudy, moderate sea. 
»» 17, 1908.. 560 ,, Cloudy, rough sea and 8. swell. 
» 18, 1903 510 ,, Cloudy, very rough sea and high 
W. swell. 
x» 19, 1903 547 yy Overcast and foggy, moderate 
sea and W. swell, reduced 
»» 20, 1903.. 634 ,, Cloudy and foggy, severe rain 
and squalls, reduced speed. 
»» 21, 1908.. 542 ~«C«y, Clear weather, rough to moderate 
sea. 
130 ,, Sandy Hook light vessel abeam : 


7.40 p.m. Standard time. 
Distance : 3160 miles. Passage, 5 days 23 hours. 
Average speed : 22.10 knots. ° 


On the homeward run the ship carried 521 first, 355 
second, and about 600 third-class passengers. She ex- 
perienced exceptionally bad. weather. 


Eastward Trip. 
Remarks. 


Passed Sandy Hook light vessel : 
6.42 p.m. Standard time. 

Clear weather, moderate sea, and 
easterly swell. 

Cloudy, very rough sea, 
high easterly swell. 

Overcast, very rough sea and 
high N.E. swell. 

a rough sea, and N.E. 
swell. 

Strong northerly gale, heavy sea, 
and high N.E. swell. 

Stormy, rough sea, and high 
easterly swell. 
Passed Eddystone Lighthouse 

abeam ; 1.12 a.m., mean Green- 
wich time. 

Distance, 3110 miles. Passage, 6 days 1 hour 30 minutes. 
Average speed, 21.4 knots. 


It may be added that the Kronprinz Wilhelm, built by 
the same firm for the same line, finished a voyage on 
April 24, at a mean s of 23.18 knots, the distance 
covered being 3093 miles, and the time taken 5 days 
13 hours 23 minutes ; but this is not her best speed. 
ship has the record for the best mail time from New York 
Post Office to London Post Office—a few minutes over 
157 hours = 6 days 13 hours. 


April 28, 1908... 
», 29, 1893.. 
» 30, 1893.. 


356 miles 

601 ,, and 

May 1,1903 .. 
» 2, 1903 . 
», 38,1903 .. 
» 4,1903 .. 485 4, 


279 yy 





MISCELLANEA. 

AN international exhibition of machinery and appa- 
ratus for_use in extinguishing fires, and in saving life at 
them, was opened by H.R.H. the Duke of Cambridge 
at Earl’s Court yesterday. 


The American Institute of Mining Engineers announces 
nar iray Ati had to abandon their proposed visit to 
British Columbia this autumn, owing: to the impossibility 
of rong Larger gd facilities. . The railway congestion is 
so great that the companies are unable to promise even 
one special train to British Columbia and back. 


An open competitive examination for not fewer than 
24 situations as assistant examiner in the Patent Office 
will be held by the Civil Service Commissioners in July 
next. The examination will commence on the 21st of the 
month, and forms of application for. admission to it will 
probably be ready for issue in the course of a few days ; 
they will be obtainable on request addressed . letter to 
the Secretary, Civil Service Commission, Burlington 
Gardens, London, W. 


Invitation cards in the name of the President of the 
Institution of Electrical Engineers are being issued to 
members of the Institution, for a concert to iven at 
the Royal Albert Hall, on the evening of Thursday, 
June 11, on the occasion of the International Telegraph 
Conference. As announced at the last meeting of the 
Institution, the annual conversazione of the Institution 
of Electrical Engineers will be held at the Natural 
History Museum on the evening of bbecuz 4 June 23. 
This date has been ‘selected as one on which it will be 

ible for the members of the International Telegraph 
jonference to be present. The Bird Gallery will this year 
be opened in place of the Gallery of Fossil Mammalia. 


The Society of Arts are offering a prize of a gold medal 
and. 20/. for the best dust-arresting respirator for use in 
certain dangerous trades. The successful apparatus must 
fill the following conditions :—(1) It must light and 
simple in construction. - (2)-It should be inexpensive, so 
as to admit of frequent renewal of the filtéring medium, 
or of the respirator as a whole; or, alternatively, it should 
be of ‘such construction that it can be readily cleaned. 
(3) It should allow no air to enter by the nostrils or mouth 
except through the filtering medium. (4) It should not 
permit expired air to be rebreathed. (5) The filtering 
medium, though it should be effective in arresting dust 
particles, should not offer such resistance as to impede 
respiration when worn for some hours under the actual 
conditions of work. (6) It is desirable that it should be 
as little unsightly as possible. Inventors intending to 
compete should send in specimens of their inventions not 
later than December 31, 1903, to the Secretary of the 
Society of Arts, John-street, Adelphi, London, W.C. 
Such specimens must be accompanied by full descriptions, 
and in cases in which the apparatus has been put into 
actual use, the experience of such use should be given. 


In connection with the country meeting of the Sur- 
veyors’ Institution, which will be held in Dublin on Thurs- 
diy next and following days, Lord Ardilaun will hold a 
reception in the Lecture Theatre, Leinster House, Dublin 
(by permission of the Royal Dublin Society) at 10 a.m. 
on Thurday, and the Lord Mayor of Dublin will deliver 
an address of welcome. The president will then take the 
chair and the meeting will proceed to the reading and dis- 
cussion of papers, after which the members in Ireland will 
entertain the visiting members at luncheon. mong = 
ments have been made to visit Trinity College, St. 
Patrick’s Cathedral, Dublin Castle, and other places of 
interest in the locality during theafternoon. In the even- 
ing the members will dine at the Antient Concert Rooms, 
Great Brunswick-street. On the morning of Friday, the 
8th, parties will leave Dublin on the following excur- 
sions :—(1) Single day.—To Powerscourt House, by per- 
mission of Lord Powerscourt. (2) Single Day.—To Albert 
Agricultural College, Glasnevin, by permission of the 
Department of Agriculture. (3) Occupying about three 
days.—To Belfast and Giant’s Causeway. (4) Occupying 
about three days.—To Cork, Glengariff, and Killarney. 


A Blue-Book has just been issued giving returns of 
accidents and casualties as reported to the Board of 
Trade by the several railway companies in the United 
Kingdom during the year ended December 31, 1902, 
together with reports of the mepentins officers of the 
railway department to the Board of Trade upon certain 
accidents which were inquired into. Accidents to trains, 
rolling-stock, permanent way, &c., caused the death of 
12 persons and injury to 854 persons. Of the 12 who lost 
their lives, 6 were passengers and 4 servants of companies. 
Of the 854 persons injured, 732 were passengers, 110 ser- 
vants of companies, and 12 — to neither of these 
classes. In 1901 11 persons were killed and 637 injured, 
but 1901 was noteworthy for the fact that in this year 
train accidents did not cause the death of a single 

rson. Of the 641 persons killed and 2094 in- 
jured by accidents from causes other than accidents 
to trains, rolling - stock, rmanent way, &c., 123 of 
the killed and 1814 of the injured were passengers. 
When trespassing on the railways 286 persons were killed 
and 116 injured; 135 persons committed suicide on rail- 
ways, and 17 ms were injured while apparently 
attempting to commit suicide. Accidents caused by the 
travelling of trains or the movement of vehicles used 
exclusively upon railways caused the death during the 
twelve months of 443 servants of companies, and injury 
to 3713 others. Of these 15 were killed and 501 injured 
whilst coupling or uncoupling vehicles. Altogether the 
number of persons killed and injured on railways in the 


This | United Kingdom in the course of public traffic during 


1902 was 1096 ; and the number of persons injured, 6661. 
In addition to the above, the railway companies have re- 
ported to the Board of Trade accidents which occurred 





upon their premises, but in which the movement of 
vehicles used exclusively upon railways was not concerned, 
which brings the total number of personal accidents re- 
ported-during the twelve months to 1171° persons killed 
and 17,814 injured. 

In a class of oil oe which of recent years has 
attracted much favourable notice, the oil is vaporised and 
ignited without the use of any external source of heat. 

he only drawback has been that the engine would not 
run indefinitely at light loads, since the explosions did 
not then’ occur sufficiently frequently to keep'the igniting 
portion at a sufficiently high temperature. A modifica- 
tion of this type of motor, just brought out by the 
Britannia Company, of Colchester, is claimed to be free 
from this drawback. The vaporiser is arranged, as usual, 
at the back of thecylinder. On thesuction stroke a vapour 
valve is opened by the camshaft, and through this valve 
air is drawn into the cylinder through. the: vaporiser, into 
which, at the same time, a little oil is sucked through 
an automatic valve. ; This mixture of air ‘and oil is ‘in 
itself too rich to be explosive, and the main supply of;air 
is drawn through a separate air-valve’ into the cylinder. 
Two connect the vapour valve. with the cylin- 
der; one of these is large and straight,~whilst the 
other is narrow. and U-shaped. .Theslower portion 
of the U ‘contains the*igniter, which is.a piece of 
metal having ribs which: enable it. to absorb heat 
readily when the explosion takes place. is piece 
therefore becomes and remains red hot, whilst the rest of 
the vaporiser is only at a black heat. The vapour which 
is drawn through this igniter on the suction stroke is far 
too rich to burn, but on the compression stroke air is 
foreed_back into the igniting pies, and provides the neces- 
sary oxygen for the vapour already t to ignite. None 
of the exhaust passes through the igniter, which is con- 
sequently not cooled down in.the case of a mi ex- 

losion.. The penerece of oil and gas used is regulated 
‘Beprigm the air sapyly. As already stated, part of 
this air is drawn through the vaporiser, and the rest 
baba the air valve... If the admission to the latter is 
throttled, a greater proportion of the air used will be taken 
through the vaporiser, and will carry with it a propor- 
tionately greater amount of oil. The makers claim that 
once started, the engine will run absolutely without atten- 
tion for several hours. 


In a paper by Dr. F. Clowes, published in the current 
issue of the Journal of the Society of Chemical Industry, 
particulars are given of a series of analyses made of the 
air in the Central London tubes and stations. Speaking 

nerally, it was found that the proportion of carbon 

ioxide was highest in the air of the hegre the average 
being 11.8 parts per 10,000, whilst the highest ratio noted 
here was 14.7 — in 10,000, and the lowest 9.6. In the 
latter case, however, the carriage was empty. The 
average amount of CO, in the open air at the same time 
was 3.6 parts per 10,000. Inthe lifts and stations the CO, 
averaged 10.5 parts per 10,000, the highest figure noted being 
15.7, and the lowest 7.4. In the tunnels themselves the 
average was 9.3 ja with a maximum of 10.4 parts. 
The proportion of CO, was found to ‘steadily diminish on 
going westward from the Bank. All the results quoted 
were obtained with samples collected between 11 a.m. 
and noon, but some samples of the tunnel air taken at 
midnight and at 4 a.m. showed that the system of venti- 
lation then under test was having a marked effect. The 
midnight samples on three occasions showed respectively 
8.6, 7.4, and 10.3 parts of CO, per 10,000 volumes of air, 
whilst the corresponding figures from samples collec 
four hours later showed 6.8, 4.5, and 4.4 parts of CO, 
per 10,000. Analyses of air on other lines gave the 
results shown in the annexed Table :— 


ae of 
2 r 
10,000. 
Central Railway... a ea 10.0 
City and South London Railway... rea 
District Railway (Mansion House to 

Temple) _... oF RiP pa wits 15.1 
a Railway (Edgeware-road 

and Portland-road) avs det a 16.0 
Metropolitan Railway (Baker-street and 

Gower-street) aes aes . iio: = 


A bacteriological examination showed that minute orga- 
nisms existed in a rather higher ratio in the railway air than 
in the street, the relative proportions being 13 to10. The 
temperature of the tube was found to be fairly constant, 
the greatest range between March 10 and October 24 
being from 61 deg. Fahr. to 72 deg. Fahr., whilst the out- 
side temperature ranged from 44 deg. Fahr. up to 75 deg. 
Fahr. Dr. Clowes suggests that the content of CO, 
should be kept down to 8 parts per 10,000 as a maximum, 
and states that no very considerable. improvement in 
the ventilation would be needed to bring this about. 








QurBEc.—The Great Northern Railway Company has 
made arrangements for shipping connections at Winni- 
peg. Ten large freight steamers, with a carrying capacity 
of from 7000 to 8000 tons each, will ply between Quebec 
and London, Liverpool, and Manchester. 


Contracts. — Messrs. Royce, - Limited, Manchester, 
have secured an order for two electrically-driven overhead 
travelling cranes, required for the new foundry at the 
Lion Works of Messrs. Kynoch, Limited, Birmingham. 
The cranes are of 30 and 10 tons capacity respectively, 
and are of the three-motor type the span being 62 ft. 
in each instance. —The Horsfall Destructor Company, 
Limited, of 19, Old Queen-street, S.W., have contracts 
in hand for the following cities and towns :—Brussels, 
Sheffield, Leamington, Grimsby, West Hartlepool, Brad- 
ford, Norwich, Blackpool, Zurich, and Taunton. 
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NOTICES OF MEETINGS. 


Society or Arts.—Monday, May 11, at 8 p.m., Cantor lectures. 
‘*Mechanical Road Carriages,” by "Mr. W. Worby Beaumont, 
Mem. Inst. C.E. (Four lectures.) (Lecture III.) Wednesday, 
gf 13, at 8p.m. ‘‘ Preservation of a Nad in Africa,” by Mr, 

orth Buxton. Sir John Kirk, G.C.M.G., K.C.B., will preside. 
Thursday, May 14, at 4.30 p.m. Indian Section. “The vince 
of Assam,” by Sir James Charles Lyall, -K.C.S.I1., M.A., LL.D. 
bine gg Hon. Lord George Hamilton, G.C.S.I., M.P., will 

reside. 

98 Tue INSTITUTION OF MECHANICAL ENGINEERS.—GRADUATES’ 
AssocrATIon.—Monday, May 11, at 7.30 p.m. Paper on ‘‘ Grabs,” 
by Mr. F. W. How], graduate, of London. Mr. H. Mark Robinson, 
Member of Council, in the chair. 

THE INSTITUTION OF gg ENGINEERS.—Meeting- at the 
Society of Arts, John-street, W.C., Thursday, May 14, at 8 p.m. 
** Applications ‘of Electricity in Engineering and Shipbuilding 
Works,” by Mr. A. D. Williamson, member ; and “ Electric Drivin, 
in Machine Shops,” by Mr. A. B. ‘Chatwood, member. (Adjourn 
discussion. ) 

Royat InstirvTion OF GREAT Brirain. — Friday evening, 
May 15, at 9 o’clock, Mr. D. H. Scott, M.A., Ph.D., F.R.S., on 
“The Origin of Seed- Bearing Plants.” Afternoon lectures next 
week :—On Tuesday, May 12, at 5 o’clock, Professor George H. 
Darwin, M.A., F.R.S., on “The Astronomical Influence of the 
Tides” (Lecture oi > On Thursday, May 14, at 5 o’clock, Professor 
Sidney H. Vines, M.A., D.Sc., F.R.S., on ‘‘ Proteid- Digestion in 
Plants” (Lecture I.). On Saturday, May 16, at 3 o’clock, Mr. 
a MacCunn, on “ Music,” with musical illustrations (Lec- 
ture IT.). 
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TUBE RAILWAY FINANCE. 


On the agenda of the London County Council 
for the meeting which took place last Tuesday 
there was a report giving the results of an inves- 
tigation by the Controller into the methods by 
which certain of the existing and proposed tube 
railways in London are being financed. It will be 
remembered that in 1897 the Metropolitan District 


pags | Railway obtained an Act authorising, among other 
ony things, the electrification of its lines, but it was 


unable to make any use of this until Mr. Yerkes 
came to its aid. Presumably, he bought stock in 
the market in the usual way, and obtained the co- 
operation of other large shareholders in order to put 
himself into a commanding position, so that he might 
practically control the company. After this was done 
there was formed, on July 15, 1901, the ‘‘Metropo- 
litan District Electric Traction Company, Limited,” 
with a capital of one million sterling, in 201. shares, 
the object being to finance the Metropolitan District 


os Railway, and to enable it to lay down electrical machi- 
ess | BCTY for the propulsion of the trains. Larger schemes, 


however, appear to have been entertained soon 
afterwards, and as they were beyond the capacity 
of the Traction Company, a new company was 


639 | inaugurated to take over the property and liabilities 


of the Traction Company. This new company, 


9| which was incorporated on April 9, 1902, was 


called the ‘‘ Underground Electric Railways Com- 


0! pany of London, Limited,” Mr. Yerkes being its 


chairman. It hasa nominal capital.of five million 
sterling. It undertook to pay to the Traction 
Company, as purchase money, 500,000/. in cash and 
500,000/. in 100,000 107. ordinary shares, deemed 





to be paid Pe to the extent of 5l. per share. Both 
amounts of 500,000/. were subject to the deduction 
of the sum by ‘which the capital of the Traction 
Company had not been - paid ‘up ‘to the extent of 
15l. a share. Thus the Traction ‘Company was 
practically to receive its own capital back again. 
But this does not exhaust the possibilities before 
it. In addition to’ the cash and the shares, the 
Traction Company had a claim — the profits of 
the Underground Company. e latter was to 
apply its profits, firstly, to the payment of a cumu- 
lative preferential dividend of 5 per cent. on its 


%/shares issued, and then to the payment ‘to the 


Traction Company (as'a further consideration for 
the sale) ‘of 3 per cent. on’ the amount-for the time 
being paid up on the 5,000,000/. ordinary - share 
capital of the Underground Company. Then any 
amount remaining was to be devoted, first; to form- 
ing a reserve fund, and the balarice (if-any).to be 
divided between the two companies. -Out of the 
money received by the Traction Conapaaigs from 
se 3 per cent. dividend, they were to pay to Mr. 

F. Yerkes nine- -twentieths by way of-remunera- 
tion for services in connection -with \the-forma- ° 
tion and promotion of the new company, and in 
consideration of his releasing.certain rights to 
share in the profits of the Traction Company. Thus 
in the event. of large profits’ being ‘made, Mr. 
Yerkes had a claim of nearly 14 per cént..over the 
capital of five million sterling. ere were, how- 
ever, other persons who had to be: paid for their . 
services 'to the — The Traction Company 
agreed to pay to Messrs. Speyer ‘Brothers, of 
London and New York, and the Old Colony 
Trust Company, of Boston, 250,000/. in cash for 
their services in connection: with the new company ; 
atid also to pay to Messrs. Speyer Brothers -seven- 


hundredths of the money receivable from*the 3 per . 


cent. dividend, and also from’money receivable in the ~ 
event of the winding-up of the company. Further, 
the’ Underground Company was, according to the 
agreement, to procure that Messrs. Speyer Brothers 
should receive a commission of 1 per cent. in cash on 
all stocks shares, and securities issued by or on 
account of the Underground Company, the Brompton 
and Piccadilly-Circus Railway Company, the Charing 
Cross, Euston, and Hampstead Railway Company, 
the Great Northern and 1 Strand Railway Company, 
and the Baker-Street and Waterloo Railway Com- 
pany. The Trust Company were also to receive a 
commission of 5 per cent. in shares on the nominal 
value of all stocks of the above railways placed on 
the market or paid to contractors, and the Trust 
Company were to have the right for ten years to 
nominate all directors on the new company. 

From the above extracts it will be seen that Mr. 
Yerkes and the Speyer group of financiers are to 
receive a commission of 6 per cent., 5 per cent. of 
which is payable in shares on all the capital issued 
by the tube railway companies controlled by the 
Underground Railways, who, since the agreement 
was made, have obtained control of the four tube 
lines mentioned above. In addition, the Great 
Northern, Piccadilly, and Brompton Railway Com- 
pany, whose undertaking comprises the railways 
authorised by the Brompton and Piccadilly Com- 
pany’s Acts and the Great Northern and Strand 
Company’s Acts (the latter company having been 
dissolved), has entered into an agreement for 
the perpetual lease of this undertaking to the 
Underground Company, which has undertaken 
to provide the necessary land, and to con- 
struct and equip the railways. The Underground 
Company is to have allotted to it practically 
the whole of the shares and debentures of the rail- 
way company taken at par, and is to pay to the 
railway company a net rent equal to 4 per cent. on 
such stocks and shares. The Controller to the 
County Council states that the ultimate object of 
the Underground Company is to amalgamate all 
these various tube railway companies into one 
statutory company, deriving its -authority from 
Parliament, and to be styled ‘‘ The Underground 
Consolidated Electric Railways Company,” which is 
to lease in perpetuity its undertakings to ‘‘ The 
Underground Electric Railways of London, Ltd.;” 
this, being only a limited company, will be un- 
controlled by Parliament. We think that the 
public will share the anxiety of the County 
Council as to the ultimate effect of all these 
financial operations. The passing of Parliamen- 
tary powers from one company to another, and 
the perpetual leasing of railways which are nomi- 
nally the possession of one company to bé 
operated by another company, has features about 
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it which give rise to misgivings as to how the 
interests of the public are going to be served.- We 
are quite aware that it is a matter of very great 
difficulty to raise money for these tube railways, 
and that were it not for the confidence of American 
financiers in the future of London, or from their 
disinclination to sink more money in American 
schemes, it is scarcely likely that many of these 
railways would be constructed. It is unfortunate 
that undertakings of this kind cannot be proceeded 
with except on the basis of watered capital, and this 
is a feature which is to be considered. At the same 
time, it is to the public advantage that agreements 
of this kind should be given the widest publicity, 
in order that payments such as are to be made to 
Mr. Gadeer ani are, of course, quite legiti- 
mate—should be kept within reasonable bounds. 
It would be better for the Metropolis that such 
railways should be made, even at an enhanced cost, 
than that they should not exist at all; and when 
particulars of the bargain are made public, it will be 
the fault of the individual investor if he should buy 
shares which are too heavily watered to permit of a 
reasonable profit. 








WHAT IS A TRADE UNION? 

Ir behoves all who are interested in friendly 
societies, or other bodies which contemplate the 
mutual benefit of members, to frame their rules in 
such a way as to avoid the disabilities from which 
trades unions suffer. Although recent decisions 
in the Courts have proved to demonstration that a 
trade union can sue and be sued, the legal position 
of the unions has not been essentially altered. In 
other words, as a trade union is, and always has 
been, in restraint of trade, it is and remains an 


illegal association, the rules of which are not recog- | pay 


nised or enforced in any court of justice. Hence 
no member of a trade union can bring successful 
suit against the officers or his fellow members to 
enforce payment of any sums of money to which 
he may consider himself entitled under the rules. 
Again, if a member is expelled and deprived of 
his rights as a member, he has no redress, except 
that he may sue the officers for subscriptions paid 
by him as money received by them for his use. 

It is obvious that no man could safely become a 
member of a registered friendly society if he were 
to be subject to the restrictions and disabilities 
above mentioned. Hence it is important for every 
member of a friendly society to make sure that the 
rules contain nothing which may induce the Court 
to hold that it is more 3 a society which has amongst 
its other objects the restraint of free trade in 
favour of a particular class. It would seem from 
the report-of a case which has recently been heard 
in the Divisional Court that the insertion of one 
such rule is sufficient to vitiate the whole code of 
rules, and so transform what may originally have 
been a friendly society into a trade union, outside 
the pale of the law. 

In the case under notice the plaintiff, who was a 
member of the Amalgamated Society of Tailors 
and Tailoresses, sued the trustees of the Notting- 
ham branch of the Society to recover certain 
superannuation allowances. It appeared that the 
rule under which the plaintiff claimed to be entitled 
to an allowance had been repealed by a majority of 
the members without the plaintiff's consent. The 
society set up the defence that, inasmuch as they 
were an illegal body, it was not competent for one 
member to bring suit to enforce the rules. 

Rule 34 was as follows :—‘‘ Section I.—During 
the slack seasons a fair equitable division of trade 
shall be compulsory in all ay That a ‘‘ fair equit- 
able division of trade” shall be understood to mean 
that each man shall get trade to the same value as 
his fellow-man, or as near as it is possible. 

Section II.—In no shop shall the dual system of 
piece-work and day-wage be allowed to exist. 

Section III.—No member of this society shall in 
future be allowed to leave a workshop for the pur- 
pose of working outdoors or at home, except by the 
express permission of his branch committee, such 

rmission only to be granted in case of re 
inability to remain in the workshop, and to be in all 
cases endorsed by a general meeting of the branch. 

Any member breaking the rules, and allowing 
himself to run out of the society, and still work for 
a society shop, the branch shall have full power to 
deal with the matter as they deem best, subject to :—- 

‘* Rules 32 and 33, Section ['V.—That a working 
week shall not exceed 54 hours, each district or 
town to regulate its own time of starting in the 





morning and leaving off in the evening, and that 
no overtime be worked except in cases of necessity. 
Time lost on one day cannot be made up on the 
following or any subsequent day. Members in- 
fringing the rules shall be dealt with asa branch 
directs, subject to Rules 32 and 33.” Rules 32 and 
33 dealt with the power of the society to fine or 
expel its members. 

e County Court Judge having held that the 
plaintiff was entitled to succeed, the society appealed 
to the Divisional Court, who reversed the decision 
of the Court below. The Lord Chief Justice, in 
the course of his judgment, said :— 

**Tt is true to say that many of the rules of the 
society are perfectly harmless—e.g., those which 
deal with the payment of the funeral expenses and 
such-like matters. But when I come to see what 
are the powers of the society as given by Rule 34, 
I cannot help feeling that those rales constitute the 
force behind the governing body.” [His Lordship 
here referred to Rule 34, and said :] ‘‘It seems to 
me that the case of Old v. Robson is an authority 
for the proposition that if a society’s rules contain 
such a rule as this, then the society is not a legal 
society, and proceedings cannot be taken by any 
one of its members against another.” Mr. Justice 
Wills said :—‘‘ The rules of the society, which are 
the rules of a trade society, and those which are in 
restraint of trade, are so inextricably mixed up that 
it is impossible to separate them.” 

In Old v. Robson (59 L.J., M.C.) the.question in 
effect was whether the Amalgamated Society of 
Carpenters and Joiners was a trade union or a 
friendly society. It was registered under the 
Trade Union Act, 1871, and a member‘summoned 
the secretary under Section 22 of the Friendly 
Societies Act, 1875, for non-payment of ‘‘sick 
.” The magistrates made an order, but the 
Court (Pollock, B., and Wills, J.,) were clear that 
this was wrong. ‘‘ Here,” said Baron Pollock, ‘‘we 
have a society, the objects of which, before the Act 
of 1871, would have been clearly illegal, as being in 
restraint of trade. A person joining may be ex- 
ws if he refuses to work according to the rules 
aid down, although he merely joined the society 
as a benefit member. At common law these rules 
would be illegal, and clearly could not be enforced 
in any of the courts of this country. In the pre- 
sent case this society would be altogether illegal 
were it not for the Act of 1871. I am, there- 
fore, of opinion that none of the rules of. this 
society can be enforced.” In view of the above 
decision each friendly society will have to pay 
special attention to its rules in order to see that 
none of them are in restraint of trade. 








UTILITARIAN AUTOMOBILES. 

WE are glad to see that the development of self- 
driven vehicles towards useful ends is being advo- 
cated. The automobile as a toy will, perhaps, last 
less time than a good many strongly interested may 
imagine. It would be well if the industry were 
anchored on some firmer bottom than the craze for 
rushing through the country, leather clad, and dis- 
guised in hideous goggles, at speeds which prevent 
enjoyment of the placid beauties of a landscape. 
Ladies can hardly maintain their enthusiasm at the 
fever point it has reached; the engagement too 
sternly forbids the more delicate graces of attire. 
As a fair Caledonian recently said: ‘‘ It makes one 
so towsie.” Of course, the motor-car has ‘‘ come 
to stay ;” but, we trust, in its more sober 
guise. As a means of transport it is admirable, 
and is becoming more so as invention progresses. 
As a piece of ingenious mechanism it possesses 
interest ; which, however, is apt to become in- 
tense almost to painfulness. It certainly has had, 
up till now, one attribute of sport—uncertainty ; 
and one must recognise in those who use auto- 
mobiles in competitions a willingness to lightly 
risk their lives, of the value of which they are natur- 
ally the best judges. Whether the ‘‘sport” will 
extend, and we shall have motor-car Derbys, 
motor-car St. Legers, motor-car Kempton Parks, 
and motor-car gate-money meetings all round the 
Metropolis, time will show. At any rate, they 
would afford as eligible a vehicle for wagering as 
any at present in vogue. 

It is pleasant to turn from such disquieting pros- 
pects to a more useful aspect of the automobile 
question. Mr. William Weir, of Glasgow, who is 
both an engineer and an automobilist, has recently 
read a paper before the Scottish Automobile Club, 
in which he gives some useful figures, which it will 


be of interest to put on record, as the author states 
he has gone into the subject very carefully. We 
must confess for our own part that the estimate as 
to mileage of. motor cabs appears high and the cost 
of depreciation very low. Mr. Weir points to 
the obvious fitness of the motor to supersede the 
horse for use in cabs. For -each cab, he says, two 
horses are needed, their total daily average being 
28 miles, which, at 300 days per annum, gives 
8400 miles. The capital account he estimates as 
follows :— 
£ 


60 
105 
10 


175 


At seven years’ life for the horses, fifteen for the 
cab, and four for the harness, the annual deprecia- 
tion is put down at 181. 1s. 5d., or 0.516d. per mile. 
On the other hand, 74 horse-power petrol motor 
cabs, each to carry three persons and driver, with lug- 
gage, could be sold in lots of fifty for the sum of 3501. 
each. This price, Mr. Weir says, would allow a 
good honest job all through—pneumatic tyres and a 
speed of 18 miles an hour. For depreciation 501. 
a year, or 0.75d. per mile run, is allowed, this giving 
a seven years’ life. Mr. Weir says he has no hesi- 
tation in giving this figure, and he has devoted very 
careful attention to the subject. The distance run 
is put down at 16,000 miles per annum, or some- 
what less than double that of an ordinary cab. In 
regard to this feature, it may be pointed out that 
the useful daily work of a cab is not wholly depen- 
dent on the possibility of running a certain distance, 
but rather on the ability to get fares. It may be 
that many persons would prefer a motor cab, but, 
on the other hand, some would doubtless select the 
horse-drawn vehicle, especially after the novelty 
of the other kind had worn off. Repairs, renewals, 
lubricating oil, and lamp oil are calculated at 451. per 
annum, or about 0.685d. per mile, including tyres, 
the cost for the latter being based on French 
prices. This estimate is founded on a careful 
analysis of touring-car results, and Mr. Weir puts 
it forward as ‘‘a very ample allowance.” It will, 
we think, appear to most of our readers as ex- 
tremely low. It is, however, only fair to point out 
that cabs running on well-paved urban roads will 
need less repairs than touring cars, often travelling 
on bad roads; on this account the author thinks 
that two of the most costly items, broken axles and 
springs, may be neglected. Moreover, motor cabs, 
which would doubtless be owned by companies, 
would receive constant skilled attention, which the 
private-owned pleasure car too frequently lacks. 

Food for two horses would be 651. per annum, 
or 1.85d. per mile ; petrol for the motor should not 
exceed 0.375d. per mile. Drivers of the automobiles 
should, Mr. Weir suggests, be paid on the premium 
system ; but the wages for both horse and motor 
cab are put down at 30s. a week, the corresponding 
figures for the former being 2.22d. per mile, and 
for the latter 1.17d. per mile. Rent of stables, 
rent, taxes, and stablemen’s wages (not including 
management and office staff) would be 28/. 12s. per 
annum, or 0.81d. per. mile for the horse cab; but in 
the case of the motor cab the corresponding figure 
could be reduced two-thirds, owing to less space 
being needed. The removal of horse manure is 
another matter in which the motor cab shows to 
advantage. To clean and supervise automobile 
cabs, to pay rent, taxes, foreman, and all other 
direct charges outside of management and office 
expenses, would, Mr. Weir estimates, take 231. per 
annum, or about 0.345d. per mile, with at least 
fifty cabs on the establishment. 

Bringing these figures together in a table, and 
adding 5 per cent. as interest on capital in both 
cases, the following figures are reached :—- 

Horses per Motor Cabs per 
Mile Run. ee ras 


d. ; 

Depreciation ... Z 0.516 0.750 
Repairs... sy Pe .290 0.685 
Food _... “as 0.375 
1.170 
0. 
0. 


Two horses at 302. each 
One cab fae on 
Harness 


1. 

2.220 
0.810 
0.250 


5.936 

Mr. Weir dwells on other advantages besides 
cheapness which would follow the introduction of 
the motor cab, such as saving the time of the fare 
owing to higher speed, increased comfort, cleanli- 
ness, &c. One benefit which deserves mention is 


Wages, driver... 
Other charges... ... 
Interest on capital ... 


345 
500 


3.825 





that to which we have more than once referred in 
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-these columus, and which will appeal strongly to 
everyone. possessing a tender heart towards the 
brute creation. - The:manner in .which- worn-out 
and, we fear, sometimes urider-fed cab -horses are 
urged to their utmost effort by the frequent and 
often merciless use of a cutting whip, is a distres- 
sing feature in our modern life, and one. to which 
we are apt to be over-callous through its familiarity. 
This is especially the case with hansom cabs, for 
it is the pace that kills. . Whatever prejudice may 
yet exist against the motor car, no true lover of 
horses should do otherwise than wish for a successful 
installation of motor cabs in the Metropolis. 

_ Mr. Weir, in his paper, also gives comparative 
figures dealing with the use of motor cars for 
doctors, commercial travellers, carriers, and others; 
making out a good case for the motor as against 
the horse. In the latter part.of his paper he dis- 
cusses the position of the motor-car industry in 
this country, and its prospects in rivalry with that 
of France, drawing a not unpromising conclusion 
for:the future if we properly bestir ourselves ; 
although he considers: ‘‘we are not making the 
headway we ought froma commercial point of 
view.” He also takes the candid and manly view 
that ‘‘too much has been made of the restricting 
influence of our legislation.” 








LARGE CANAL AND RAILWAY 
PROJECTS IN SWEDEN. 
Not only has Sweden been exerting herself to 
extend her railway system, but large canal projects 
are also under contemplation, receiving, as it would 
appear, the support of :the authorities. Foremost 
amongst’ these plans is the one referring to an ex- 
tension and alteration of .the canal route between 
the west and the east coast, between the Kattegat 
and the Baltic. This comprehensive scheme has 
been under the consideration of the State Depart- 
ment in question, from which a favourable report 
has been received; it comprises several distinct 
sections, the first to be dealt with being the Troll- 
hitta canal from Gothenburg up country. This 
waterway will have to be extended or doubled, so 
as to allow larger vessels to pass on from Gothen- 
burg, up the Géta river, to the large lake of 
Venern, without unloading at the former place, 
The next thing will be to extend and improve the 
canal ways of Central Sweden, whereby the Gota 
Canal east of Venern could be connected with the 
Hjalmaren canal system, and through the Malaren 
be carried as far as Stockholm, instead of, as 
now, ending in the Baltic, south of .Norrk6ping. 
Thirdly, the water-level of the Venern calis 
for regulation, inasmuch as it is very variable, 
sometimes flooding the neighbouring country. It is 
more especially the first section which the depart- 
ment in question recommends to be taken in harid; 
and it is proposed to extend the canal so as to 
allow steamers of 4000 tons to proceed as far as 
Venern, which will necessitate a depth of 20 ft. 
The expenditure for this part of the work is calcu- 
lated at 32,000,000 kr., or about 1,780,000/., and 
the work should be completed in seven to eight, or 
in any case not more than ten, years. During the 
one hundred years or so the canal has been open, 
the traffic has doubled itself about every twenty 
years, and it is expected that the expenditure might 
be covered in less than forty years. . That an ex- 
tension of the Trollhiitta Canal ere long will be 
necessary hardly admits of any doubt, but it is 
much less certain that the Government and Legis- 
lature will approve of so expensive a scheme as that 
just referred to, although its advantages are obvious. 

he canal belongs to a private company, which 
seems adverse to fall in with more modern views 
as regards improvements and reduction of rates. 
The town of Gothenburg, naturally enough, does 
not view with favour the proposed extension, doing 
away. with trans-shipment at the town, and it 
opposes the new scheme from various points of 
view. 

Besides, the harbours on the Venern will not. be 
able to accommodate the increased traffic and the 
much larger steamers, which will be the result of 
the proposed extension. In consequence, the plan 
also comprises the enlargement and deepening of 
these harbours, entailing additional expenditure ; 
and_ doubts are also entertained as to whether the 
proposed lowering of the water level of the Venern 
may not clash with the requirements of the in- 
creased heavy canal traffic. With regard to: that 
part of the scheme which refers to Central Sweden, 
detailed plans have yet to be prepared, but 





although there may be difficulties of various ‘kinds, 
these are generally overcome in Sweden when it is a 
question of ‘improving and extending the means of 
communication and transport. 

A railway: scheme: of considerable interest and 
importance is the one referring to the building 
of a railway from Stockholm to Kapelskiir, in con- 
nection with a steamer or steam - ferry service 
to'one or more Finnish ports, so as to bring 
about a quicker line of transport for Russian and 
Finnish goods — such as butter, for instance, 
intended for the English market. When this plan 
was first discussed, some three years ago, its realisa- 
tion was not thought: probable, but the State 
Railway and the Department for Roads and Water- 
ways have since recommended it, and a concession 
has now been given to an influential company started 
for carrying out the project.- The line will, in all 
probability, be built, but it is impossible to foretell 
what influence it may have upon the Russo-Finnish 
traftic with Western Europe. The above line may 
find the Elfsj6-Nyniis line « somewhat formidable 
rival, although this new railway—a private com- 
pany—has had to contend against financial diffi- 
culties, and the Nynis port is as yet extremely 
primitive. 

The construction of a Western Central Railway, 
connecting the Western trunk line at, Falképing 
with the Halmstad-Niissjé Railway, vid Ulrikshamn, 
has been under. contemplation for some time, but 
the plan has not got beyond the preparatory stages, 
Another important railway scheme is the East Coast 
line—from Gefle, vid Sdéderhamn and Hudiksvall, 
to .Sundsvall—upon which the- Department’ for 
Roads and Waterways has reported very favourably, 
whilst others prefer a line from Falun, vid Kilafors, 
to Hernésand. There are, besides, other important 
plans under discussion concerning new railways for 
the Dalarne district. In North Sweden a line is pro- 
jected from the Gellivaara Railway at Kiruna to the 
important ore deposits at Svappavaara; but the 
concession has not yet been granted, although the 
necessary capital is understood to be available. In 
various parts of the country new railways of more 
local, nature are under contemplation ; and great 
credit is due to Sweden for the energy with which 
she develops and extends her railways in all direc- 
tions. 

The most important event of last year in the 
Swedish railway world was the opening, in the 
middle: of November, of the Gelliyaara-Ofoten 
Railway, although the traffic so far is restricted. 
It is not necessary to enlarge upon the importance 
of the line, for the transport of iron ore more 
especially. 








EXCEPTIONAL CLAUSES IN 
PROVISIONAL ORDERS. 

AttTHouGH the provisional order under which a 
company generally supplies electricity is often 
taken-verbatim from the Electric Lighting (Clauses) 
Act, 1899, and is sufficient to meet all the ordi- 
nary requirements of company and ° consuiner, 
questions do occasionally arise which merit the 
insertion of a special clause. Thus, although a 
large part of the form which is given in the schedule 
to the Act of 1899 can be accepted without modifi- 
cation, questions of purely local interest, or the 
presence in the district of consumers who require 
special terms, or to have the current supplied in a 
particular way, must often be provided for. It 
may be convenient if we advert to some of the 
clauses which have found their way into some eélec- 
trical Bills of recent date. 

As a general rule, when undertakers are autho- 
rised by the stereotyped form of provisional order, 
they have no power to supply energy outside the 
authorised area of supply. Thus the Electric Light- 
ing (Clauses) Act, 1899, provides (in Section 4 of 
the schedule) that undertakers shall not. at any 
time after the commencement of the order supply 
energy or erect or lay down any electric lines or 
works beyond ‘the area of supply otherwise than 
under the authority of Parliament, or under a 
licence granted by the Board of Trade under the 

rincipal Act. In recent years, however, it has 
sso a common practice to include in the special 
Acts of local authorities a section authorising them 
to supply electricity in bulk to adjoining districts. 
Thus in the Wolverhampton Corporation Act, 1899, 
power is given to the Corporation to supply elec- 
tricity for tramway purposes or light railways within 
or beyond the borough. 

The following clause, which may be found in the 


Norwich Corporation (Electricity, &c.) Act, 1902, 
may be taken as an example of what is necessary 
to confer these powers :—‘‘If the local authority 
for any district adjoining: the area which the 
Corporation are for the time being authorised to 
supply with electric energy are or shall be autho- 
rised by provisional order confirmed by Parlia- 
ment to supply. energy, or if any company 
shall be authorised to supply energy in any 
such district, the Corporation and any such local 
authority or company may, with the approval of the 
Board of Trade, enter into and carry into effect 
agreements for the supply of electrical energy 
in bulk by the Corporation to such local authority 
or company.” ‘Similar powers have been conferred 
in recent years to enable local authorities authorised 
to supply electric energy to sell a supply for traction 
urposes, partly within and partly without .their 

undaries. Thus the following clause is to be 
found in the Blackburn Corporation Act,- 1901 
(1 Edw. 7 ch. cexxiii., s. 117) :—‘‘ The Corporation, 
on the one hand, and any tramway or tramroad 
company, or any company authorised under the 

Light Railways Act, 1896, to construct .a light 
railway, and. respectively having power to use 
electrical energy for traction purposes, partly within 
and partly without the borough, on the other hand, 
may enter into and carry into effect, agreements for 
and in relation to the supply of electrical energy 
by the Corporation to such company for all or any 
purposes for which such company are empowered 
to use the same. Provided that the Corporation 
shall not supply electrical a in any district 
without the borough, except with the consent of 
the local authority of that district, and of any 
company or person who shall be supplying elec- 
trical energy in such district under statutory 
authority.” 

Each company is, to some extent, protected from 
what is known as ‘intermittent supply” by the 
fact that they may insist upon a consumer signing 
an agreement to take a certain minimum quantity 
in the course of the year. . Every supply is more 
or less intermittent ; but when the consumer has a 
private installation, and merely has recourse to the 
company’s mains when his own system breaks down, 
it sometimes happens that the company are not in 
a fair way to obtain a return for, capital laid out. 
This was provided against by the insertion of the 
following clauses in a recent provisional order :— 

‘*1. Notwithstanding anything contained in the 
Electric Lighting Acts, 1882 and 1888, a person 
shall not be entitled to demand from the corpora- 
tion a supply of electrical energy to premises 
having a separate supply, unless such person shall 
have previously agreed to pay to the corporation such 
minimum annual sum as will give to. the corpora- 
tion a reasonable return on the capital expenditure 
and other standing charges incurred by the corpora- 
tion to meet the possible maximum demand of such 
person. ‘ 

‘*2. In case the corporation and the person de- 
manding such supply of electrical energy shall fail 
to agree as to the amount of such minimum annual 
sum to be paid by such person, the amount of such 
minimum annual sum shall be fixed by an electrical 
engineer to be appointed as arbitrator by the Presi- 
dent of the Institution of Civil Engineers.” . 

. With regard to the use of meters, the common 
form clauses are Clauses’ 49 to 59 of the schedule to 
the Electric Lighting (Clauses) ‘Act, 1899. In two 
of the power supply Acts already passed, special 
provisions are inserted with regard to meters to be 
used, and there is a provision for arbitration in the 
absence of agreement as to the type of meter to be 
used, with a further: provision that if either the 
company or the ‘‘authorised undertakers ” shall.so 
require, the value of the supply is to be ascertained 
by three such ‘meters—one to belong to, and be 
kept in repair by, the company, pai: to belong 
to, and be Capt in repair by, the authorised under- 
takers, and a third to be provided and kept in 
repair by.the company at the joint expense of the 
company and the authorised undertakers. In 
such case the amount of energy supplied is to 
be ascertained by the average of the readings 
of these meters, any meter showing a difference 
from the mean reading of the three of more than 
3 per cent. is to be re-calibrated, and the 
cost borne equally by the company and the autho- 
rised undertakers. [County of Durham Act, 1900, 
s. 14, j 

The vexed question whether an electric lighting 
company should be held responsible for the damage 





occasioned by escaping electricity still depends 
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upon proof that the damage was so caused by their 
negligence. 

e London County Tramways (Electrical Power) 
Act, 1900, contains the following clause :—‘‘ If it 
be proved that any injury or damage to any gas or 
water pipes or other metallic pipes, structures, or 
substances of any gas or water company shall have 
resulted from fusion or electrolytic action caused 
by any currents generated or used by the council 
for the purpose of electric traction under this Act, 
nothing in this Act shall relieve the council from 
any liability to make compensation for any such 
injury or damage which would have existed but for 
the passing of this Act.” 

The customary period within which the under- 
taking of a company may be purchased by the local 
authority is at times shortened by a special clause. 

In a recent County of London Provisional Order 
asection was‘ inserted authorising the local autho- 
rity to require the undertakers to sell at the expira- 
tion of a period of ten years from the commence- 
ment of the order, or at the expiration of every 
subsequent period of one year, this power of pur- 
chase being in addition to, and not in derogation of, 
the power of the local authority to purchase under 
Section 2 of the Act of 1888. [Lewisham Electric 
Lighting Order, 1901, confirmed by Edw. VIL., 
ch. clxxviii.] 








NOTES. 
Some American InpusTRIAL TRUusTs. 

Ir is not’ always easy to get authoritative infor- 
mation as to the capacity of the large combinations 
in America, and many will therefore welcome the 
supplement to the ‘‘ Directory of the Iron and Steel 
Works in the United States,” which has just been 
issued at 5 dols. by the general manager, Mr. James 
M. Swank, from his offices, 261, South Fourth- 
street, Philadelphia. The American Bridge Com- 


pany, the 14 million sterling stock of which is 
almost all held by the United States Steel Corpo- 
ration, owns twenty-one bridge-building works, one 
of which is only now being built, with a total 
annual capacity of from 675,000 to 735,000 tons ; 
and in addition it has five iron and steel forges 
producing 27,900 tons per annum, with twenty bolt 


and rivet woftks, a chain works, a car-axle works 
making 62,000 axles a year, and steel works and 
mills producing 180,000 tons of finished material. 
The American Locomotive Company, with a capital 
of ten million sterling, has eight works, with an 
annual producing capacity of 2775 steam and electric 
locomotives, as well as 17,500 locomotive axles and 
30,900 tons of forgings—all consumed by the com- 
ome The United States Shipbuilding Company 

as a capital of nine millions, and owns five ship- 
building yards, an armour-plate works at Bethle- 
hem, three iron and steel forging works, and 
other establishments cognate to shipbuilding. The 
Bethlehem Works produce 200,000 tons of pig 
iron, 150,000 tons of ingots, and 100,000 tons 
of finished rolled products. The American Ship- 
building Company hee eleven yards on the Great 
Lakes, and its total capital is six million sterling. 
The American Car and Foundry Company, whose 
capital is twelve million sterling, has three:rolling- 
mill works, of.a capacity per annum of 73,000 tons 
of rolled bar iron and 10,000 rolled steel car wheels, 
three car-axle works to make 75,000 axles, ten car- 
wheel works to produce 1,393,000 wheels, and four- 
teen car-building works, with an output of 900 
passenger and 157,150 freight street and other 
cars. The company has other works, producing, 
for instance, 25,300 tons of iron and steel forgings. 
The National Tube Company, also owned by the 
United States Steel Corporation, has five blast- 
furnaces, making 597,000 tons of pig iron per 
annum, eight steel works and rolling mills produc- 
ing 480,000 tons of ingots, 435,000 tons of slabs and 
billets, 565,000 tons of skelj, 22,500 tons of plates, 
&c., and fourteen tube works of an annual capacity 
of 949,000 tons of pipes and boiler tubes. It will 
thus be seen that the -tendency of combines is to 
own all the works assisting in the production, from 
the raw material to the finished manufacture. 


A Sream-Wacon Parabe. 

On Friday last, the 1st inst., a display took place 
which may probably lead to an important annual 
function in future years. This was a parade of 
self-propelled vehicles for carrying heavy freights, 
and this description, so far as last week’s gathering 
was c whore § is synonymous with ‘‘steam 
wagon ;” for all the vehicles that attended were 





ropelled by the time-honoured engine and boiler. 
Possibly by next May Day the internal-combustion 
engine may have been sufficiently improved to take 
its place as an important factor in the propulsion of 
heavy freight-laden wagons; although it will, 
perhaps, be long before it attains the same ascen- 
dency in this field as it has in the transportation 
of passengers. What is chiefly needed for this 
development is a practicable and _ satisfactory 
‘*heavy-oil,” or paraftin, engine that will start with 
facility. The parade in question had been arranged 
by the Thornycroft Steam Wagon Company. As 
in the older established cart-horse parade, the ob- 
ject was ‘“the encouragement of drivers,” and 
three prizes were offered; the Hon. J. Scott- 
Montague, M.P., and Mr. W. J. Bull, M.P., being 
judges. The vehicles assembled between 8 and 
9 a.m., on the west end of the Thames Embank- 
ment, and made a brave show; but the weather 
was of the modern, unpoetical May Day type—cold 
showers and leaden skies. There were over thirty 
steam wagons, lorries, and other descriptions of self- 
propelled carts, twenty-six of which were Thorny- 
crofts. The other makers represented were the Lan- 
cashire Steam Motor Company, of Preston ; Messrs. 
T. Coulthard and Co., of Preston ; and the Straker 
Steam Vehicle Company, of London and Bristol. 
The owners covered a wide range of industry ; there 
being brewers’ vans, containing barrels of beer; con- 
tractors’ carts, with blocks of granite; a paper- 
maker’s van; covered vans belonging touniversal pro- 
viders ; a number of carts, including watering carts, 
of various local authorities ; a well-known whiskey 
distiller’s wagon; a plumber’s cart, with rolls of 
sheet lead; a furniture-removal van; a laundry 
van ; a printer’s wagon ; two photographic supply 
vans ; and a ball and soirée purveyor’s van. A 
great many of these had trailers also loaded. In re- 
gard to the construction of the vehicles, there is not 
much to say. A display such as this does not afford 
much opportunity for examining mechanism, and, 
so far as could be seen, there was not any- 
thing new to chronicle. All the Thornycroft 
wagons, excepting one very early specimen, were 
driven by tooth-wheel gearing, whilst the other 
makers favoured chain transmission. Three mili- 
tary wagons with trailers, recently built by the 
Thornycroft Company for the Belgian Government, 
were especially noteworthy. They are big, hand- 
some wagons, and are intended for use in the 
Congo State. It is to be hoped that next year the 
mechanical wagon builders generally will join forces 
with the Thornycroft Company and organise a 
still more successful show. 


A Perrot-E.ectric OMNIBUS. 


On Wednesday last a trial trip was made with a 
horseless omnibus which has recently been im- 

rted into this country from America by the 

ischer Motor-Vehicle Syndicate, of 9, Charing 
Cross-road. The vehicle in question consists of an 
omnibus body much of the ordinary type, with a 
very large boot in front, in which the motive part 
of the machinery is placed. The primary source 
of power is a four-cylinder petrol engine which 
drives a dynamo, the current generated in turn 
driving two electric motors which are geared to the 
rear wheels of the omnibus. There are also carried 
a number of storage cells, to which current may 
be diverted when the vehicle is at rest or when 
running down hill. The object, of course, is to 
provide a reserve of power for extraordinary occa- 
sions, thus enabling a smaller engine to be used than 
would otherwise be needed for starting and climbing 
hills. As we propose describing this vehicle more 
fully on a future occasion, we will reserve any detailed 
account of the mechanism for the present. The 
trip of last Wednesday to Richmond was success- 
fully made with 26 persons on board for a great 
part of the distance, the total complement of 
passengers being 30. A start was made from 
Charing Cross at about 12.30, the route being along 
Regent-street and Oxford-street, the excellent 
manceuvring powers of the vehicle being well dis- 
played in these crowded thoroughfares. e driver 
was one of the regular omnibus men, it being found 
that the experience gained with the ordinary horse- 
drawn omnibus enables the regular bus - man 
quickly to become expert with these self-propelled 
vehicles ; in fact, we are told, they make the best 
operators with comparatively little instruction. It 
is satisfactory to know this, as it renders the loss of 
work to a certainly hard-working and useful class im- 
“yreaee when motor busses displace the present 

orse-drawn type. The route was continued along 





the north side of Hyde Park to Shepherd’s Bush, the 
descent to the station being taken at a smart. pace, 
more than Gehonatenting tis the 12 miles an hour 
claimed can be reached on a favourable: gradient. 
The run from Chiswick High-road toRichmond was 
made by the circuitous line through Brentford to 
Twickenham, and then back over Richmond Bridge. 
Richmond Hill was ascended without difficulty, and 
after a pause of about an hour, which was profitably 
employed, the run-home was made through Rich- 
mond Park, Mortlake, and Barnes. The gasoline 
engine is of 20 horse-power, and the weight of the 
omnibus is under 3 tons. As the load on the 
engine is constant while it is driving the omnibus, 
no governor is required, and the explosion mixture, 
need not be altered. The engine can be started by 
the battery charge by means of a switch within reach 
of the driver. It is claimed that there isa saving in 
petrol, and that the additional weight of machinery 
is not so great as might be supposed, as the engine 
is smaller than would be needed were:it not for the 
storage of the batteries. The cost of operation is 
said to be 1}d. per mile on average roads; but 
whether this refers to English or American prices 
for petrol or gasoline, we are not awaie. The speed 
is regulated by a series parallel controller such as 
is used on electric tram-cars. The wheels have 
heavy solid rubber tyres, and the running was 
steady, being pleasantly free from engine vibration. 


MEMORIAL TO THE LATE SiR HENRY BEsSEMER. 


It is now more than five years since Sir Henry 
Bessemer died, and at last it is proposed to raise a 
memorial to his fame. In any other country than 
this the matter would have been undertaken long 
ago, but here the inventor receives but little 
honour. As a nation we have been so prolific 
of men of creative mind that we have scarcely 
learned their value, and have, hitherto, taken 
no pains either to foster or to -Honour them. 
It is suggested that the memorial shall take the 
form of metallurgical teaching and research works 
in connection with the University of London, and 
of scholarships to aid post-graduate study. The 
object is one worthy to be linked with the name of 
Bessemer, although there is a certain incon- 
gruity in invoking the name of a man who 
received no public recognition for the greatest 
metallurgical invention ever made, to raise a fund 
to provide a free gift for posterity, who have done 
nothing for anybody. Se this connection it is 
worth while to repeat that Sir Henry was given 
his knighthood for an early invention in connection 
with stamps on deeds, and that he did not receive 
it on account of the value of his steel. Fortu- 
nately, he was gifted with considerable com- 
mercial acumen, and was able to secure a fair 
financial reward for his exertions. Had it been 
otherwise, it might easily have happened that 
he would not only have been neglected by the 
country which he had endowed with a new industry 
of immense value, but that he would also have 
ended his life in poverty. In that case it is 
hardly likely ‘that there would have been a 
memorial to him. However, it is useless to 
grumble at our national characteristics, and, further, 
it is somewhat ungracious to do so at a time when 
there is the prospect of amends being made in 
this particular instance. The fact that we have 
at last awakened to the necessity of providing 
ourselves with trained metallurgists shows that we 
have begun to appreciate how important is the 
part that the man of science plays in the welfare 
and prosperity of the nation. e would, however, 
commend to the consideration of the gentlemen 
who will have the management of the memorial, 
that a scheme bearing the name of Bessemer must 
not be prostituted for the purpose of turning out a 
crowd of mediocrities. The mere routine teaching 
of scientific principles has its value ; but it is not of 
that rank that befits it to furnish a fitting memorial 
to a man who was a genius, and who, at one 
bound, achieved a greater metallurgical advance than 
had been produced by two generations of skilled 
ironmasters. It cannot be too often repeated that 
advances in industry depend on the leaders far more 
than on the rank-and-file, and that the commercial 
prosperity of the nation continually demands new 
fields of enterprise. In the past brilliant dis- 
coveries were made by such men as Bessemer, 
whose intellectual processes were beyond the com- 
prehension of ordi minds, and were called 
genius for want of a better term. It is to be hoped 
we shall never be without such men in the future, 
but the field of knowledge is widening so rapidly that 
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it is scarcely possible they will accomplish as much as 
they have done in the past. In addition to genius we 
must have knowledge and trained intellectual powers, 
and it is the proper functions of such memorials 
as that which is now proposed, to furnish oppor- 
tunities for the best minds to acquire the fullest 
possible knowledge of their particular subject, 
to aid them in exploring the unknown which 
lies beyond. An apt illustration of this has 
been furnished by the daily Press during the 
past week. When Du Chaillu made his first 
expedition he was ignorant of much that an ex- 
plorer ought to know, and his results were of little 
practical value. He then devoted himself to the 
study of astronomy and surveying, and on his 
second trip he. was able to plot maps and topo- 
graphical charts which rendered the results of 
his travels useful to future travellers. It is only 
when knowledge is allied with great intellectual 
ower that it accomplishes notable advances for 
umanity. A meeting to inaugurate the fund will 
be held at the Mansion House on Monday, June 29, 
and in the meantime communications can be ad- 
dressed to the Secretary, Bessemer Memorial Fund, 
Salisbury House, London, E.C. 








LITERATURE, 


Elementary Physics, Practical and Theoretical (Second 





Year). By Joun G. Kerr, M.A., LL.D., and J. 
+ somes A.R.C.S. London: Messrs. Blackie and Son, 
imi . 


IN our issue of January 28, 1898, we had the plea- 
sure of reviewing a capital little book on elementary 
physics, due to Dr. J. G. Kerr, the head of Allan 
Glen’s School, Glasgow. The noteworthy feature 
of this text-book was the ingenious way in which 
the principal laws of statics were investigated by 
means of the simplest home-made apparatus. Each 
pupil was taught to measure, and these measure- 
ments led him step by step to a knowledge of the 
natural laws which similar experiments induced the 
great discoverers of the past to frame as an ap- 
proximate generalisation of the facts observed. Not 
many years ago the methods of teaching elementary 
physics proceeded on quite another plan. Statics 
and dynamics were treated as mere branches of 
mathematics, and experimental results were held as 
consequences of certain laws, instead of the latter 
being considered as a means of co-ordinating obser- 
vations. This plan had, no doubt, its attractions 
to mathematicians, but was undoubtedly an un 
natural inversion of the proper relations of formula 
and experiment. The methods of the discoverer, 
properly simplified of course, almost always point 
the easiest road for the pupil to follow, and this 
applies not only to physics, but also to mathematics. 
In the earlier stages of discovery, at least, it is 
the exception for a physical property to be de- 
duced first from the general theory and to be after- 
wards confirmed by experiment. . No doubt after a 
science has sufficiently advanced, cases of this kind 
arise, such as MacCullagh’s discovery. of conical 
refraction and Maxwell’s conception of Hertzian 
waves ; but, even so, the marked attention which 
such instances always excite is in itself a testimony 
to their comparative rarity. 

In his new book now lying before us, Dr. Kerr 
and his associate proceed on identically the same 
lines as in his first year’s course. In the latter the 
principal statical theorems were experimentally 
established, so that the second year’s course natu- 
rally opens with the dynamics, and simple experi- 
ments are déscribed which lead to Newton’s laws. 
At the outset emphasis is laid on the student accu- 
rately describing what he observes, This is highly 
important, as:an experiment thoroughly described 
is half explained. The earlier éxperiments set 
before the student are qualitative only, but this 
initial stage does not last long, and the student 
soon finds himself engaged in actual measurement 
of the characteristics of falling bodies. A simple 
form of chronograph, consisting of one of the electric 
bells now so cheap, is used, the circuit being — 
and closed by a heavy seconds pendulum oscillating 
over a mercury contact. From the results of the 
experiments recorded, it appears that with the 
simple apparatus described, a careful boy will find 
g with a mean error in each observation of only 
about 1 part in 200. In Chapter II. we find a de- 
scription of a simple and cheap form of Atwood’s 
machine, which is used to introduce Newton’s 
second law of motion, which follows directly from 
the graph of the experimental results observed. In 





Chapter III. an ingenious experiment shows the 
equality of action and reaction, the down thrust of 
a glass globe on a jar of water, and the up thrust of 
the water on the globe being independently measured 
by means of a balance. 

In the second section of the book we finda 
number of elementary experiments on heat, in 
which the expansion of different liquids, solids, and 
gases is measured, Boyle’s law being deduced from 
the latter series of measurements.’ Other experi- 
ments on latent heat serve to introduce the cooling 
curves of which the late Sir William Roberts- Austen 
made such extensive use in his metallurgical investi- 
gations. Nothing, however, is stated as to the rela- 
tion between heat and work, probably because Dr. 
Kerr has not yet devised any really simple appa- 
ratus by which this relation can be <xporimnainaly 
established, and in this volume he mentions no 
physical principles which the student has to 
accept on the mere dictum of his teacher. The 
third section of the volume is devoted to light, the 
measurement of its intensity, of the relations be- 
tween an incident ray and its reflection, or refrac- 
tion, for which apparatus of a very simple character 
is employed, the laws involved being established 
without the use of the usual expensive goniometer. 
One great advantage of the simple kind of appa- 
ratus devised by Dr. Kerr is that the student sees 
exactly what he is doing. His lens or prism is not 
at the bottom of a brass tube, where its form is not 
readily visible, and must therefore be taken on 


‘| trust, but each separate piece of the complete 


apparatus can be seen and handled. 
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GENTLEMEN,—My first desire is to thank you deeply for 
the honour conferred by electing me to the dency, 
which is, for the man of iron and steel, the blue ribbon of 
distinctions in the race of life. Beyond this he cannot go, 
for there is nothing higher, and he must perforce be con- 
tent hereafter, from the sublime height, to survey the 
plains below. 

More and more our Institute becomes cosmopolitan, and 
confirms its sway over the world wherever iron or steel 
is produced. It marches forward with the times, _ Indeed, 
its mission has been to keep in advance of the times, only 
now and then following, but oftener making precedents. 
He who stands before you toa, ot so through.one of 
those precedents, as the first President not a British 
subject. . You have sought by his elevation to the highest 
office to emphasise the fact that this, the pioneer institu- 
tion in iron and steel, knows no petty lines of separation 
among nations. Gentlemen, if international-politics were 
only as harmonising a force as international education, 
industry, or science, what a wonderful and beneficent 
change would result! This alarming race between men, 
divided into hostile nations, for increased weapons of de- 
struction to be used not against outside foes, but against 
each other, would — cease. It is gratifying 
to remember that there are many educational, indus- 
trial, and scientific societies like our own, in which 
Austrian, Belgian, Frenchman, German, Italian, Hun- 
garian, Russian, Spaniard, Swede, American, Briton, 
and men of other lands meet as friends, co-operating in a 
common cause. If the parliaments of these countries 
would only remit to the Iron and Steel Institute the 
whole subject of international relations, including armies 
and navies, you could readily appoint a committee of 
distinguished citizens of each of these countries, members 
of this Institute, who would have little difficulty in layin 
the foundation of international peace and good-will suc 
as prevails among us in this cosmopolitan Institute, which 
knows no warring divisions, and whose members are en- 
ed labouring in unison side by side, guiltless of hostile 
pot and therefore free from ignoble suspicions of each 
other. 

I regret to state that death has summoned many of our 
members, whose loss we deeply mourn. During the last 
year two of our past-presidents have fallen—Sir Frederick 
Abel and Sir William Roberts-Austen—men who had 
lived useful lives, of much distinction ; gained high rank, 
the genuine of their fellows, and the close and 
warm friendship of those privileged to know them well— 


‘* Whatever record leaps to light, they never can be 
shamed.’ 
Peace to their ashes ! 


Looking over the list of ete presidents, their successor 
is struck by the value of the services they have rendered. 
Great names are there, among them the chief inventors 
and pioneers in iron and steel—Bessemer, Siemens, Low: 
thian Bell, Percy, and others, whose names are house: 
hold words. There is scarcely one who has filled the 
office who has not been able, in his inaugural address, to 
deal with a branch of the subject as, perhaps, the re- 
cognised first living authority upon it. Several have 
announced and descri in your pi ings the inven- 
tions to which they owed their fame. What a contrast 
the present occupant presents, who has no shadow of 
claim to rank either as inventor, chemist, investigator, or 
mechanician. None know so well as you, fellow-members, 
that his attention has been centred upon the business de- 
partment, and that it is experience in this alone which 
entitles him to address you. It is the department which 
differs most, perhaps, from any other; at least an Ameri- 
can humorist gives it as his fa goiggen that the business 
instinct can no more be instilled in men by teachers than 
the homing instinct could be developed by feeding them 
— igeon pie. I invite your attention this’ morning, 
therefore, to the important question of the organisation 
and management of that most complicated of all pieces 
of machinery—man—which been my province. 

Great as is the contrast between the pioneer and the 
modern manufacturing ores it is scarcely less between 
the business methods of the past and thé present. Both 
have changed, and changed for the better, in the unceas- 
ing march of improvement. 

t is to Britain we must come for the starting point, 
for here the iron indust n through the operation of 
the inventions of Darby, Huntsman, Smeaton, Cort, 
Watt, Stephenson, Neilson, and Nasmyth.° Indeed, the 
eighteenth centu n a new era in the iron industry ; 
and Great Britain me the first manufacturing country. 
We note how individualistic the various organisations 
were who established the manufacture of‘ iron. No trace 
of the corporation is seen, for that came later. The works 
at Coalbrookdale, Dowlais, Carron, Cyfarthfa, and Low 
Moor were the earliest started ; and men such as Craw- 
shay, Wilkinson, Dawson, William Dixon, Alexander 
Baird, John Brown, and Charles Cammel were the first 
captains of the industry, chiefly-of the mechanical rather 
than the commercial order, and most of them, I believe, 
had worked with their hands in youth. mer, 
Siemens, ‘Thomas, Whitworth, Samuelson,. Windsor 
Richards, E. P. Martin, Daniel Adamson,-J. D. Ellis, 
J. Riley, Lord-Armstrong, Whitwell, Snelus, and others 
came later. It is not strange that the iriventive and 
mechanical should have taken precedence of the com- 
mercial element in the ning, since upon these success 
primarily depended. When the joint-stock form came, 
the business element in the United States naturally took 
first place. 

It may be doubted whether the superintendent of any 
works under joint-stock management there in these early 
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days had a seat on the board or any reward beyond a 
fixed compensation, or was called to the main office for 
counsel upon any question not strictly mechanical. Pro- 
bably there was not one foreman or important man 
recompensed in any form beyond fixed salary. The 
admission of young partners without capital was un- 
heard of. The joint-stock form does not lend itself 
readily to the substantial recognition of exceptional ser- 
vice from the exceptional man, or of payment Coe upon 
results in departments, yet it is in this direction that the 
most important changes have come in the business depart- 
ment. 

Speaking from experience, we of the Carnegie Steel 
Company had not gone very far in manufacturing before 
discovering that perfect management in every department 


was needed, and that this depended upon the men in| degree 


charge. Thus began the practice of interesting the young 
geniuses around us, as they proved their ability to achieve 
unusual results—the source of big dividends. These re- 
ceived small percentages in the firm, which were credited 
to them at the actual cash invested, no charge being made 
for good-will. Upon this they were dame interest, and 
the surplus earned each year Romane this was credited to 
their account. By the terms of the agreement, three- 
fourths of their colleagues had the right to cancel it, 
paying the party the sum then to his credit. This pro- 
vision was meant to meet possible extreme cases of in- 
compatibility of temper, or of the recipient proving incap- 
able of development, or of enduring prosperity. At death 
the interest reverted to the firm at its book value. The 
young men were not required to assume any financial 
obligation, and not until their share was fully paid by the 
profits, and there was _no further liability upon it, was it 
transferred to them. Thus thoughts of possible loss never 
prevented concentration upon their. daily duties. They 
were not absorbed in the daily quotations, for the shares 
were not = ree the Stock Exchange, or transferable. This 
policy resulted in making some forty odd young partners, 
a number which was increased at the beginning of each 


year. 

By this plan they were rapidly paying for their interests 
and promising to me the millionaires of the then 
seemingly somewhat distant future, which, however, 
vroved not so very distant. They are now rich men. 

ov will not fail, however, to note that the plan kept them 
all in excellent training, as poor men still living upon 
their salaries, millionaires in posse, indeed, but not in esse 
—quite a difference, for millionaires seem liable to pon 4 
when still very young so many hitherto unsuspected wea 
spots in their constitutions requiring careful nursing, and 
many absences and short hours, and a dozen other impe- 
diments to hard continuous exertion, that it does not seem 

ood for their robust health that they should be unduly 
murdened before reaching middle age. The zest of the 
chase is over too soon. It will be found the exception 
when a millionaire employé strains himself unduly by 
over exertion in the mill or office, nor should he be ex- 
ted to do so. He hasearned the right to some leisure 
or self-improvement. When a man has achieved a 
competence, new duties to his family and to himself 
arise. Money is properly only the means to an end. 

We did not fail to see, as the works enlarged, how much 
success depended upon the mechanical men, the super- 
intendents and foremen, yet not one of these had up to 
that time been admitted as partners. The business and 
the mechanical men—office and mill—were still widely 
separated. Well doI remember the first attempt to bring 
these two departments into closer relations. It was made 
with our Captain Jones, one of your members, well known 
and appreciated by many of you as in the foremost rank 
of managers, perhaps the foremost of his day in America. 
He came to us as a working mechanic at 8s. perday. I 
explained to the captain how several of the younger men 
in the business department had been made partners and 
were actually receiving much greater rewards than he, 
while his services were at least equally valuable, and in- 
formed him that we wished to make him a partner. I 
shall never forget his reply: “‘Mr. Carnegie, I am much 
obliged, but I know nothing about business, and never 
wish to be troubled with it ; I have plenty to trouble me 
here in these works. Leave me as a am, and just give 
me a thundering salary.” ‘‘ Hereafter,” I said, ‘‘the 
salary of the President of the United States is yours, 
Captain,” and so it remained till the sad day of his death. 
My seniors, the presidents of the other manufacturing 
concerns, did not fail to take me to task for ruining the 
steel business by paying a mechanic more salary than any 
of them received. Being much the youngest of these 
great dignitaries, I humbly confessed my wrong-doing, 
not, however, failing to inquire if they knew where we 
could find two or rend more Captain Jones’s at double 
the price. We did not overpay the Captain; he was 
eo several ordinary salaried presidents. The Captain’s 
refusal of partnership was the only one which ever came 
within my experience. None of the other mechanics 
ever preferred salary to partnership, and they were wise. 
Nothing can compare with that form. Let me impress 
that upon the younger members here who may soon 
have, or should- have some day, the choice laid before 
them. From that time’ forward the union of the 
mechanical and business partners went steadily forward 
until no manager of a mill was without his interest in the 
business, as pertaining to the position, and no board of 
management, or important committee, was without a 
mechanical representative. Thereafter mill and office 
conferred upon all important sales or contracts. The 
mechanic and the man of affairs were in constant consulta- 
tion and were fellow-partners—one of the most profitable 
changes that we ever made. 

There was another step taken in the same direction. 
Men having others under their charge were given an 
interest in the proceeds, or savings in cost, in their 
department. Where it was possible to decide the limits 





of a department, the managers were rewarded by hand- 
some bonuses beyond their salary, based.upon the general 
profits of the year. ‘ Thus, as a rule, every man in autho- 
rity became more than a mere wage-earner. He felt him- 
self on the first step of the ladder which led to’ partner- 
ship sooner or later, and. was worth any two mere em- 
ployés paid only a daily or monthly wage and denied 
special recognition. 

This plan of rewarding according to results, for heads 
departments, has already become so general, and is 

ing so fast, that we may be sure it has proved its 

tment stores or im- 
portant houses in retail trade which have not been forced 
to adopt it. 

This plan is probably bound to prevail to ter or less 
in manufacturing concerns, and the sooner the 
better ; for the greater number of the workers capital can 
compensate—and in one sense reward—by sharing its 
gains, the more harmonious, and therefore more profitable 
or both, must the relation me. 

I never see a fishing fleet set sail without pleasure, think- 
ing this is based upon the form which is fh to prevail 
es. Not a man in the boats is paid fixed wages. 
Each gets his share of the profits. That seems to me the 
ideal. It would be most interesting if we could compare 
the results of a fleet so manned and operated with one in 
which men were paid fixed wages ; but I question whether 
such a fleet as the latter exists. From my experience, I 
should say a crew of employés versus a crew of partners 
would not be in the race. 

The t secret of success in business of all kinds, and 
especially in manufacturing, where a small saving in each 
process means a fortune, is a liberal division of profits 
among the men who help to make them, and the wider 
distribution the better. Unsuspected powers lie latent 
in willing men around us, which only need appreciation 
and development to produce surprising results. Money 
rewards alone will not, however, insure these, for to the 
most sensitive and ambitious natures there must be the 
note of sympathy, appreciation, friendship. Genius is 
sensitive in all its forms, and it is unusual, not ordinary, 
ability that tells even in practical affairs. You must 
——- and keep the heart of the original and supremely 
able man before his brain can do its best. Indeed, this 
law has no limits. Even the mere labourer becomes more 
efficient as regard for his employer grows. Hand service 
or head service, it is heart service that counts. 

One of the chief sources of whatever success may have 
attended the Carnegie Steel Company was undoubtedly 
its policy of making numerous partners from among the 
ablest of its men, and interesting so many others of ability 
in results. I strongly recommend this plan to the 
members of the Institute engaged in business, ay pen | 
that in these days of ever-increasing competition it wil 
be the concerns which adopt this plan, other things being 

ual, which will survive and flourish. 

n no field is the wise proverb more amply verified than 
in manufacturing, ‘‘ There is that scattereth and yet in- 
creaseth. And there is that withholdeth more than is 
meet, but it tendeth to Spurn: it 

Disputes of some kind between capital and labour are 
always in evidence, but it must never be forgotten that in 
the wide fields of domestic service and in that of the few 
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employés with a working master which combined embrace 
by far the greater number of wage-earners, all is, upon 
the whole, satisfactory ; there reigns peace, with the in- 
evitable individual exceptions. 

We see in this encouraging fact the potent and salutary 


influence of the personal element. The employer knows 
his men and the men know their employer ;. there is 
mutual respect, apupensy, kindly interest and good feel- 
ing ; hence peace. _In the extensive field of domestic ser- 
vice we best see how true it is, ‘‘ Like master, like man ; 
like mistress, like Nan.” Here we have the relation of 
employer.and employed in its closest form, and innumer- 
able households testify to the harmonising effect of per- 
sonal relations. The trusty servant mes practically 
a member of the family, deeply attached to it, and the 
family reciprocates the feeling. Few householders are 
without old retainers and pensioners, and to the end of 
their days, and even: to that of the children of the house- 
hold, the relation remains unbroken. The friendship of the 
employers and their children for the old servants, and the 
affection of these for their masters and mistresses and 
their children, is one of the most delightful features of life, 

What has produced this reciprocal affection? Not the 
mere payment of stipulated wages on the one part and the 
bare performance of stipulated duties on the other; far 
from this. Itis the something more done upon both sides, 
and the knowledge each has had opportunity-to gather of 
the other, their virtues, kindness—in short, their charac- 
ters. The strict terms of the contract are drowned in the 
deep well of mutual regard. Labour is never fully paid 
by money alone. 

If the managing owners and officials of ¢ corpora- 
tions could only be known to their men an equally im- 
a. their men known to their employers, and the 

earts of each exposed to the other, as well as their diffi- 
culties, we should have in that troublesome field such 
harmony as delights us in the domestic. It is mainly the 
ignorance of contending parties of each other’s virtues 
that breeds quarrels everywhere throughout the world, 
between individuals,.between corporations and their men, 
and between nations. ‘‘ We only hate those we do not 
know” is a sound maxim which we do well ever to bear 
in mind. 

In the progress toward more harmonious conditions be- 
tween employer and employed we see that the system of 
payment by fixed wage has been largely supplanted by 
payment according to value of service rendered by work- 
men in positions of authority over others, and by recog- 
nition not. only in money, but in position, which often 
counts quite as much as coin, and not seldom much more 
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with the ablest. Thereremains still receiving the fixed w: 

the great mass of ordi workmen ; but we see inthe 

history of the relations of employer and employed that 

these have not failed to rise greatly also. The movement 

tending to improve the ition of the worker has not 

sr - ‘Go even the humblest, but has reached and bene- 
all. 

Passing over the day when the employer of capital 
owned and managed his workmen as slaves, it is surprisin 
to note that even as late as 1799 villenage still ccm 
in Scotland. Miners and labourers were practically trans- 
ferred with the mine when it was sold. Speaking recently to 
a most intelligent miner in Fife(and the Fife minersdeserve 
their extraordinary reputation for hom game Sobriety, 
and all the elements of good citizenship), entioned the 
fact that our forefathers were thus transferred, and con- 
trasted the position now, when their committee was at 
that moment meeting the property owners in discussion as 
equal parties to a contract, both merchants—one oe 
the other selling, labour. To the inquiry what would be 
thought now if the employer desired to transfer the men 
with the mines, he replied, ‘‘ Aw, there would be twa at 
that bargain, I’m thinkin’.” You have to be Scotch 
fully to appreciate the reply, for much lies in the accent, 
the twinkle of the eye, and significant nod. 

The payment in merchandise in whole or part, and the 
obligation to perform certain duties to the employer, 
lingered after villenage passed away, but to-day we have 
reached the stage of perfect equality between the two 
contracting parties. Each is free to demand terms or to 
terminate agreements. Labour is worthy of its hire, and 
is now paid this in coin, the law in many lands going so 
far as to make its claim a first charge upon the employer's 
property—a great advance. But the irresistible pressure 
which has forced change after change in the relations of 
capital and labour still operates unchecked—a sure indica- 
tion that the final stage has not yet been reached. We 
have evidence of this in another important advance—the 
— scale—which provides not a fixed wage, but in 
some degree a settlement by results. Increased demand 
brings higher prices and profits to the employer, which in 
turn bring workmen higher returns, so that as the em- 
ployer’s profits rise and fall, so dothe workman’s rewards. 
If I were asked what was the best service the Carnegie 
Company rene ever om 9 to render the sagesart. wen 
to giving s y employment at wages equal to any, 
should answer, ‘‘ By persuading them to adopt the idee 
scale, with a minimum insuring living wages, at its works 
at Braddock fourteen years ago,” which has given perfect 
satisfaction from that day to this, and is still in force, and 
has produced undisturbed harmony between capital and 
labour. The sliding scale is a t advance over the 
fixed wage, not only by securing the workman a prompter 
and more certain share of the profits, but also because it 
raises his status. He is something akin to a proprietor 
when he shares varying profits, instead of having merely a 
fixed wage. He has risen in the scale, and is more of a 
man, and the more of a man the better and more valuable 
the workman. 

Gentlemen, while, as you have seen, the Carnegie Com- 
pany interested its young men as partners, and was 
always anxious to reward exceptional service, and carried 
the bonus system to an extent, perhaps, unknown in any 
similar organisation, the masses of the ordinary workmen 
could not be embraced under the limited partnership 
form, even if it had been thought desirable that their 
savings should be so invested. e objection to this from 
the point of view of the workman, which always arose in 
our minds, and which we were never able to surmount, 
was the sad and instructive history of the largest manu- 
facturing concerns, especially those of iron and steel. 

It is an instructive fact that the majority of the largest 
manufacturing concerns in the United States have, at 
some period in their career, either been in the hands of 
receivers, been mort; reorganised, or sold by the 
sheriff'to the great loss of their original owners. In- 
deed, those which have esca; financial trouble are the 
exceptions. More than once in the history of the Car- 


‘negie Company, leading partners have been so doubtful 


of its future as to beg their more optimistic senior to buy 
large amounts of their interests at actual cost. The great 
Cambria Iron :Company was twice in trouble, and once 
sold by the sheriff ; Joliet. Works were also so sold ; the * 
Bethlehem Company has twice been mortgaged ; the six 
er cent. first mortgage bonds of the immense Chicago 

orks have sold for as low as 70 per cent., and its shares 
at less than one-half of their par value. The Troy Iron 
and Steel ne has lost heavily and undergone several 
reorganisations. - It may be said that these disasters are 
of the distant past, but history has a way of repeating 
itself which we do well to remember. The Pennsylvania 
Steel Company has in recent years been in the receiver’s 
hands. Its shares, in demand at 300 dols. in 1881, sold 
in 1893 as low as 20 dols. There was no over-capitalisa- 
tion in any of these companies. .Only actual cash counted. 
Even to-day, as.I write, we hear of the Superior Iron 
Company being embarrassed—after investing of cash 
capital 34,000,000 dols. (7,000,000. ). Its preferred shares, 
which recently sold for 80 dols. per share, are to-day 
quoted on the exchange at 15.50 dols. (3. 4s.). The 
common stock, last year at 36 dols. (7/. 6s.) per share, 
sells to-day for 4 dols. [beat __It is just announced that 
our oldest and largest shipbuilding company must be re- 
organised, for which seven and a half million dollars (one 
and a half million sterling) are needed. Its shares, which 
have sold above 85 dols., are now at 38 dols. The vicissi- 
tudes of the leading iron and steel concerns of Tennessee 
and Colorado are still in evidence. Our friends in 
Canada have similar experiences. Shares of their large 
Dominion Iron Company, which sold at 60 dols. last 
month, are quoted to-day at 25dols. 

Our experience in America has not been peculiar. The 
year before last the iron and steel works of Germany 
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were generally in depressed conditions, and their shares 
suffered heavily. I read a list of these losses at the time 
which impressed me deeply. If I remember rightly, 
many declined one-half or more. Several important 
works were reported in financial trouble. Your own ex- 
perience in Britain is similar. Not a few concerns, after 
vibrating between seasons of loss and gain, have, from 
time to time, had to be reorganised, entailing heavy losses 
upon shareholders. Uncertainty of results pertain not 
only to iron and steel, but to all forms of business opera- 
tions, and are inherent in them. 

Had the employés of leading American railway systems 
invested in their shares last pear they would already 
have lost nearly a quarter of their savings, Pennsylvania 
Railroad shares having fallen 38 dols.; New York 
Central, 40.dols.; Chicago, Milwaukee, and St. Paul, 
41 dols.; Illinois Central, 42 dols. per share. . It will 
be said that these losses may be recovered. Quite true, 
but also true that they may be doubled. No man 
can tell. 

It is this ever-present danger of loss to the investing 
workman in all fields of investment which makes the 
Government savings-banks of Britain so t a boon, 
although only 24 per cent. interest be allowed. The 
principal is absolutely safe, and this is the vital point 
— which little genuine good to the workers can 
result. 

It is said that of every hundred individuals who embark 
in business, ninety-five fail. This seems incredible, but 
one has only to recall the number he has known who have 
attempted and failed, to find that the percentage of 
failures is great indeed. 

You know too well, gentlemen, how the path of iron 
and steel is strewn with financial loss in all countries, and 
that all forms of business must encounter ve risks. 
Scarcely a week passes without news of embarrassment 
or failure in the industrial world. Thus it has ever been, 
and ever must be, while human nature remains un- 
changed. 

Bearing all this in mind, the thought of asking the 
working man to risk his precious savings in the manu- 
facturing or any form of business was always discarded 
by us as too dangerous for him. He was advised to buy 
a home instead, and save his rent. To facilitate this, 
money to build a home was lent to any employé who had 
the ground clear of debt. Their savings, up to 2000 dols. 
each, were taken by the company and placed in a special 
trust fund, entirely separate from the business, Interest 
at 6 per cent. was allowed, to encourage the workman to 
save part of his earnings for old age. he funds = 
were lent upon mortgage on real property, generally to 
such workmen as waned to build homes. tt was believed 
that this was the safest, and therefore the wisest, use of 
their savings which workmen could make. 

The most convincing proof of the steady march of 
labour towards a recompense based more and more upon 
profits or dispersed in forms drawing capital and labour 
into the peaceful bonds of mutual obligation, is to be 
credited to the United States Steel Company, the largest 
of all industrial corporations. For this it deserves un- 
stinted praise, as proving a genuine consideration for the 
interest of the workmen and sagacious thought for its own. 

To this step I invite your earnest attention, for it may 
well prove of surpassing importance, and mark an epoch 
in the history of the relations of capital and labour. It 
may even be looked back to as having furnished the solid 
foundation for the solution of most of the troublesome 
questions between them. 

It is in this form:—Twenty-five thousand of the 
100 dol. shares of preferred seven per cent. stock were 
offered to its 168,000 employés at 82.50 dols. per 100 dol. 
(16.122. per 207.) share, in different amounts, according to 
their earnings. These were subscribed for twice over ; 
nearly one-sixth of the men subscribed—one-half being 
salaried men. Twenty thousand more shares of stock 
were afterwards provided, making 45,000 in all, worth 
about 4,500,000 dols. (900,000/.); monthly payments 
being received. Another distribution of shares is in- 
tended next year. 

One valuable and praiseworthy feature is that for five 
years those holding their shares and still in the service 
are given a yearly bonus of 5 dols. upon their shares, 
and during a second five-year term a bonus, amount 
not yet fixed, is promised. The third feature, equally 
praiseworthy, is the resolve to set apart yearly from 
earnings, should these exceed 80,000,000 dols. (sa 
16,000,000/.), 1 per cent.. of the earnings, and for eac 
10,000,000 dols. (2,000,000/.) of earnings an additional 
one-fifth of 1 per cent., for a fund to be awarded to 
such of their officials and men as have in the opinion of 
the Finance Committee best deserved it, as a reward of 
merit and not pro rata. Such is the scope of this 4 wig 
epoch-making advance, which is rendered possible by the 
joint-stock form with shares in small amounts, easily dis- 
tributable among many thousands of workmen. 

It will be noted that the investment is at the risk of 
the men. This seems a feature which we may, however, 
expect the corporation to change as experience is gained, 
as the plan is most wisely stated to be subject to future 
changes. In most of the States of the Union, labour’s 
precious earnings, surely the most precious of all capital, 
are a first charge upon seoperty, and this is, I believe, 
the only safe policy to follow. ‘* Every workman a share- 
holder ” would end most of the conflicts which sadden us, 
between capitaland labour. To effect this every corpora- 
tion could well afford to offer to distribute part of its 
shares among the saving workmen, and in case of disaster 
give preference to repayment of principal as a first 


charge. Any desired legislation, with proper safeguards, 
could be readily obtained, authorising Geesvelans to 
make savings of employés up to a certain sum for 
each a preferred claim, ranking before mortgage or 
ordinary debts or the claims of shareholders akin to 


the mechanics’ lien and the Homestead exemption laws 
now in force in most, if not all, of the States, This 
seems: due to the working man, who, necessarily un- 
acquees with business, buys his shares upon trust, 
and becomes the beneficiary or the victim of. his 
employers. He should considered as an inexperi- 
enced youth in the affair; besides, he is asked to in- 
vest, not solely for hisown advantage, but at least equally 
for that of his employer. His adviser 1s not a disinterested 
pay. and therefore cannot be absolved from responsi- 
ility, which would, I am confident, lead the owners of 
the United States Steel ng wd to save their trusting 
workmen from loss through following their advice, this 
advice being intended to promote the mutual advantage 
of the company and the workers. The responsibility is 
not small, since the circular assures the workmen they are 
offered ‘‘a safer and more profitable investment than the 
workman could possibly find for his savings elsewhere.” 
How much better, therefore, that legal form should be 
given to the moral claim. ; 

There is another consideration—the influence upon the 
prudent workman of distracting anxiety in to the 
absolute safety of what may be his sole provision for old 
age. He will see every morning the Stock Exchange 

uotations, for the American workman is the Se igor 

nly recently he would have seen the preferred stock of 
the United States Steel Company ee quoted 
lower than the price charged for it to him. This may 
mean little to the man of affairs familiar with the ups and 
downs of the mercurial Stock Exchange. But what must 
be the effect upon the uninformed workman? Of this I 
am well assured: the workman whose thoughts are upon 
the speculative surprises of the Exchange will not prove 
desirable. Speculation is the parasite of business, feeding 
upon values, creating none, and is wholly incompatible 
with the satisfactory performance of other lar work 
requiring constant care and caution. The workman’s in- 
vestment should never be in jeo y, for if his thoughts 
are upon the Stock pag they cannot be upon the 
machinery ; and machinery, like art, is a jealous mistress, 
brooking no rival claimant to her absorbing demands. In 
the interest of the employer, therefore, as well as that of 
the workman, the savings of the latter should be secure— 
here, asin other respects, their interest is mutual, and 
hence I believe the needed change will be made by the 
Steel Company in the near future. I cannot s too 
highly of this experiment nor give the Steel Company too 
much credit for making it, since it is declared to be in the 
experimental stage, and subject to future improvement, 
as all new schemes should Its able and progressive 
author, Mr. George W. Perkins, is to be heartily con- 
gratulated. 

Thus we see, gentlemen, that the world moves on step 
by step towards better conditions. Just as the mecha- 
nical world has changed and improved, so the world of 
labour has advanced from the slavery of the labourer to 
the day of his absolute independence, and now to this 
day when he begins to take his proper place as the 
capitalist-partner of his employer. e may look forward 
with hope to the day when it shall be the rule that the 
workman is partner with capital, the man of affairs givin; 
his - business -«xperience, the working-man in the mi 
giving his mechanical skill, to the company, both owners 
in the shares and so far equally interested in the success of 
their joint efforts, each indispensable, without whose co- 
mae success were impossible. It is a splendid vista 
along which we are permitted to gaze. 

Perhaps I may be considered much too sanguine in this 
forecast, which no doubt will take time to realise; but as 
the result of my experience I am convinced that the huge 
combination, and even the moderate corporation, has no 
chance in competition with the partnership which em- 
braces the principal officials and has — the system 
of payment by bonus or reward throughout its works. 
The latter may be relied upon, as a rule, to earn hand- 
some dividends in times of depression, during which the 
former, conducted upon the old plan, will incur actual 
loss, and perhaps land in financial embarrassment. In 
speaking of corporations we must not forget, however, 
that there are rare Blog are corporations in name only, 
their management being the life work of their few owners. 
These rank with partnerships, having all the advantages 
of this form. The true corporation is that whose shares 
are upon the Stock Exchange and whose real owners 
change constantly and are often unknown even to the 
president and directors, while to the workmen they are 
mere abstractions. It is impossible to infuse through 
their ranks the sentiment of personal regard and loyalty 
in all its wonderful power. . The step taken by the United 
States Steel Corporation is therefore no surprise to me, 
for I have long believed that such corporations would be 
compelled to adopt the best attainable substitutes for the 
personal factor of the older system, or suffer. In the 
sagacious policy of the United States Steel Corporation 
I see proof of that opinion, nor can I suggest a better 
form than that it has adopted, always provided the 
working-man shareholder be secured against loss, . 

In the percentage allotted by the plan to reward 
cxcnptions| oftils we have for the huge corporation 
perhaps the best substitute attainable for the magic of 
partnership, which nothing, however, canapproach. The 
reward of departmental officials may readily be secured 
under this provision. In the bonus granted yearly upon 
shares held by empl’ we have proof of regard for 
them which cannot but tell, and the distribution of shares 
in the concern among them has an advantage which so 
far no partnership even has enjoyed. The latter will no 
doubt adopt the plan, or find some equivalent, for the 
workman owning shares in absolute security will prove 
much more valuable than he without such interest, and 
many. incidental advantages will accrue to the company 

of numerous shareholding employés who may 





some day see their representative welcomed to the board 





_ | as he does 





of directors. This would prove most conducive to har- 
mony, knowledge of each other on the part of owners and 
workmen being the preventive of dissatisfaction. 
If the investment of the workman’s' savings be made 
secure, the rapid extension of the plan seems certain, 
and can be hailed with unalloyed satisfaction ;. but in its 
present form it is obviously incapable of general applica- 
tion, since the officials of few corporations could or would 
incur the responsibility of inducing their workmen to 
invest in their shares as a security, and few-corporations 
could or should inspire the needed confidence of labour 
that these are to enjoy an unbroken career-of. prosperity, 
for such has not been. the history of manufacturing. con- 
cerns generally, especially in our field, to which we may 
well apply the well-known lines of Hudibras:— ~ ; 


‘** Ay me ! what perils do environ 
The man that meddles with cold iron.” 


The idea of making every workman a capitalist and of 
sharing large percentages of the profits among those 
rendering exceptional service will probably encounter 
the opposition of the extremists on both sides, the violent 
revolutionist of capitalistic conditions, and the narrow, : 
grasping anplorer whose creed is to purchase his labour 
) is materials, paying the price agreed upon 
and ending there. But this opposition will,-we believe, 
amount to little. It will even speak well for the new 
idea if scouted by the extremists and commended by the 
mass of men who are on neither dangerous edge, but in 
the middle, where —- lies wisdom. 
Meanwhile, here is the germ of a promising plan 
offered as a solution for one of the pressing problems of 
our age, which may prove capable of development. . As 
members of the Institute let us receive, study, and discuss 
it with open mind. Thatthe problem will be solved, and 
that the two factors are some day to live in friendly co- 
operation, let no one doubt. uman society a 
charmed life.- It is immortal, and was born with the in- 
herent power or instinct, as a law of its being, to solve 
all problems finally in the best form, and among these 
none more surely than that vexed question of our day, 
the relations between the Siamese twins, which must 
mutually prosper or mutually decay—employer and em- 
ployed—capital and labour. 


APPENDIX. 


CIRCULAR ISSUED BY THE UNITED STATES CORPORATION 
REGARDING ITS PROFIT-SHARING SCHEME. 


New York, December 31, 1902. 


To the Officers and Employés of the United States Steel 
Corporation and its Subsidiary Companies :-— 

Gentlemen,—For several months the Finance Com- 
mittee has been engaged in perfecting a plan which, in its 
opinion, would make it your common interest to become 
permanent holders of the preferred stock of the Corpora- 
tion. 

From the earnings of the Corporation during the year 
1902 there will have been set aside at least 2,000,000 dols., 
and as much more as is necessary, for the purchase of at 
least 25,000 shares of the Corporation’s preferred. stock’ 
for the played of making the following offer to all the 
employés of the Steel Corporation and of its subsidiary 
companies :— ? 

At the present time there are in the service of the 
Corporation, and of its subsidiary companies, about 
168,000 employés, whom we propose now to divide into 
six classes, as follow :— : 

Class A will include all those who receive salaries of 
20,000 dols. a year or over. 

Class B will include all those who receive salaries of 
from 10,000 dols. to 20,000 dols. a year. 

Class C will include all those who receive salaries of 
from 5000 dols. to 10,000 dols. a year. 

Class D will include all those who receive salaries of 
from 2500 dols. to 5000 dols. a year. 

Class E will include all those who receive salaries of 
from 800 dols. to 2500 dols. a year. 

Class F will include all those who receive salaries of 
800 dols. a year or less. 

During the month of January, 1903, the above-men- 


tioned stock will be offered to any and every man in the 
employ of the corporation, or any of its subsidiary com-’ 
panies, at the price of 82.50 do r share ; subscrip- 


tions for this stock to be made on blanks obtainable at 
the office of the treasurer of any subsidiary company. 

Every man can subscribe for as much stock as he 
chooses, not to exceed the sum represented by a certain 
ee of his annual salary, as indicated in the 
ollowing Table :— 

Any man who belongs to class A, as indicated in the 
preceding classification, will be allowed to subscribe for 
an amount of stock represented: by a sum not to exceed 
5 per cent. of his annual salary. . 

Class B, 8 per cent. 

C, 10 per cent. 

Class D, 12 per cent. 

Class E, 15 per cent. 

Class F, 20 per cent. 

If, on this basis of subscription, more than 25,000 shares 
shall be subscribed for, 25,000 shares will be awarded to 
the several subscribers in the order of the classes, begin- 
ning with the lowest or Class ¥, the upper classes to 
receive only in case any stock shall remain untaken by 
the class below, and each class to receive ratably in the 
amount left for that class if there be not enough to satisf 
the full subscription of that class, but each subscriber will 
be allotted at least one full share, even though this might 
make it necessary for the Finance Committee to purchase 
more than 25,000 shares. 

Payment of the subscriptions for the stock must te 
made in monthly instalments, to be deducted from the 
salary or wages of the subscriber, in such amounts as he 
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may desire, not to exceed 25 per cent. of any one month’s 
salary or wages. 

A man may take as long as he chooses, not exceeding 
three years, to pay for his stock. 

Dividends on the stock will go to the subscriber from 
the date on which he commences to make payments on 
account of his subscription. 

Interest at 5 per cent. will be charged on deferred 
payments on the stock. 

n case a man shall discontinue payments before his 
stock shall have been fully paid for, he can withdraw the 
money he has paid on account of principal, and may keep 
the difference between the 5 per cent. interest * has 
paid and the 7 per cent. dividend he has received on the 
stock ; and thereupon his subscription and all interest on 
the stock to which the same relates shall cease and deter- 
mine. 

As soon as the stock shall have been fully paid for, it 
will be issued in the name of the original subscriber, and 
the certificate will be given to him, and he can then sell 
it any time he chooses. But as an inducement for him to 
keep it and to remain continuously in the employ of the 
Corporation or of one or another of the subsidiary com- 
panies, and to have the same interest in the business that 
a stockholder or working partner would have, the follow- 
ing offer is made, viz.:— 

ir he will not sell or part with the stock, but will keep 
it, and in January of each year, for five years, commenc- 
ing with January, 1904, will exhibit the certificate to the 
treasurer of his company, together with a letter from a 
proper official, to the effect that he has been continuously 
in the employ of the Corporation or of one or another of 
its subsidiary companies during the preceding year, and 
has shown a proper interest in its welfare and progress, 
he will, during each of such five years receive cheques at 
the rate of 5 dols. a share per year. For example:—If aman 
buys one share of this stock in January, 1903, he will 
undertake to pay 82.50 dois. for it. If after paying for it 
he keeps it for five years, he will in mh var have 
received dividends at the rate of 7 per cent. on the par 
value of the stock, and also will have received each year 
an extra dividend, so to speak, of 5 dols. ; this latter sum 
being paid him as special compensation for rendering con- 
tinuous faithful service to the Corporation or to one or 
another of its subsidiary companies, as shown by the ex- 
hibition of his certificate, together with a letter from a 

roper official showing that he has worked to promote the 
Best interests of the company, in which he has thus 
become practically a partner. 

If he shall remain continuously in the service of the 
Corporation or of one or another of its subsidiary com- 
panies for five years, at the end of the fifth year the Cor- 
poration intends that he shall receive a still further 
dividend, which cannot now be ascertained or stated, but 
which will be derived from the following source, viz. :— 

All who subscribe for stock in January, 1903, and com- 
mence to pay for it, but who discontinue at any time 
during the five years, of course will not receive the 5dols. 
per share for such of the five years as remain after they 
discontinue. The corporation will, however, pay into a 
special fund each year the 5 dol. payments that would 
have been made to such subscribers had they continued. 
This fund shall be credited with 5 per cent. annual in- 
terest, and at the end of five years’ period the total 
amount thus accumulated will be divided into as many 
parts as shall be equal to the number of shares then re- 
maining in the hands of men who shall have continued 
in such employ for the whole five years, and the Corpora- 
tion will ~ ti by its own final determination, award to 
each man whom it shall find deserving thereof as many 
parts of such accumulated fund as shall be equal to the 
number of shares then held by him under this plan. 

Provided, however, that if a subscriber shall have died 
or shall have become disabled while faithfully serving the 
Corporation or one or another of its subsidiary companies 
during such five years’ period, the money theretofore paid 
by him on account of the stock he was purchasing, or, if 
he has fully paid for it, the certificate of stock may be 
turned over by the Corporation to his estate or to him, 
together with a sum equal to 5 dols. per share for each 
of the five years not then expired. 

If this plan shall be received favourably and shall meet 
with success, it is intended at the close of next year to 
make a similar offer, emnepting. of course, that the price 
at which the stock then will be offered cannot be guaran- 
teed now ; it is, however, the intention to offer it at about 
the then market price, and in all other respects to make 
the terms of the offer similar to those now submitted. 

The continuation of this policy would make it possible 
for a man to buy one or more shares of the stock each 
year under a contract with the Corporation upon terms 
offering a safer and more profitable investment than he 
could possibly find for his savings anywhere else. 

By order of the Finance Committee. 

Unitep States Stee, CorRPORATION, 
Grorce W. Perkins, Chairman. 








PropucTion OF OpEN-HeartTH Sreet.—The American 
Iron and Steel Association has secured from the manufac- 
turers complete statistics of the production of open-hearth 
steel in the United States in 1902. The total production 
of open-hearth steel ingots and castings in the United 
States in 1902 was 5,687,729 gross tons, against 4,656,309 
tons in 1901, an increase of 1,031,420 tons, or over 22 per 
cent. As compared with 1898, five years ago, when the 
production of open-hearth steel amounted to 2,230,292 
tons, there was an increase in 1902 of 3,457,437 tons, or 
over 155 per cent. The open-hearth steel made in 1902 
was produced by 98 works in 16 States :—-Massachusetts, 
Connecticut, Rhode Island, New York, New Jersey, 
Pennsylvania, Delaware, Maryland, Tennessee, Alabama, 
Ohio, Indiana, Illinois, Michigan, Wisconsin, and Mis- 
souri. Ninety works in fourteen States made open- 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 
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hearth steel in 1901. The States which have open-hearth 
furnaces, but which did not produce steel by this process 
in 1902, were Kentucky and Minnesota: The erection of 
ome * n-hearth steel plant was begun in Colorado 
in 1902, but open-hearth steel had not been made down 
to the close of the year. This State will, however, pro- 
bably make open-hearth steel. during the year 1903. 
Maryland and Michigan again made open-hearth steel-in 
1902. In 1901, 3;618,993 tons of open-hearth ‘steel were 
made by the basic process and 1,037,316 tons were made 
by the acid process, while in 1902 the production by the 
basic process amounted to 4,496,533 tons and by the 


‘ 


The price of quicksilver is per bottle, 
Heavy steel rails are to Middlesbrough quotations. 


the contents of which vary in weight from 





acid process to 1,191,196 tons. The increase in the pro- 
duction of acid steel in 1902 as compared with 1901 was 
153,880 tons, or almost 15 per cent., while the increase in 
the production of basic steel was 877,540 tons, or over 24 


percent. The total production of open-hearth steel cast- 
Ings in 1902, including above, amounted to 367,879 S 
tons, of which 112,404 tons were made by the Sodio 
rocess and 255,475 tons were made by the acid process. 
n 1901 the. production of eae steel castings 
amounted to 301,622 tons, of which 94,941 tons were 
made by the basic process and 206,681 tons by the acid 
process; : 
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Tue older type of surveying instrument could | 
hardly be said to be designed as a whole, since each | 
instrument was built up of a large number of entirely | 
separate parts bolted together, and thus had everywhere | 
a number of projecting bolt-heads and sharp corners. 
The latter feature, indeed, was what the instrument- | 
maker rather prided himself on, since it was held that 
bad workmanship and lack of truth could be concealed | 
by rounded corners. These sharp corners, however, 
made the instruments much less pleasant to handle, 
and were very liable to accidental damage, being dis- 
figured by a blow which would leave no perceptible 
mark on a well-rounded corner. These objectionable 
features are bit by bit disappearing from instruments 
of modern make, and at the same, time designs are 
being unified, several parts being cast in one piece, 
which not so long ago would have been built up of a 
number of separate castings. No one, we believe, 
has gone further in this direction than Mr. W. F. 
Stanley, of Great Turnstile, Holborn, whose ‘‘ one- 
ast ” theodolite, introduced some years back, has 

een highly appreciated by practical surveyors, and 
we now illustrate on this page a new level of the same 
make, in which similar principles have been introduced. 
The centre of this instrument and the telescope body 
are a single casting, which, whilst more rigid and 
stronger than old-type instruments, is substantially 
lighter. As will be seen, it is fitted with a tribrach 
stage, which can be screwed on to a tripod or rested on 
a wall, just as may be most convenient to the surveyor 
at the moment. - A clamp and slow motion is fitted to 
the vertical pivot. The eye-piece has a subtense dia- 
phragm, enabling distances and levels to be read simul- 
taneously without chaining. The cap for the object- 
glass is provided_ with horizontal sight-slits, and is 
graduated at one edge, so that side slopes can readily 
be read at the same.time as the main level is accom- 
plished. The-instrument is fitted with a cross level as 
well as a main level. The cross level is very useful in 
setting up the instrument, the main spirit level being 
so exceedingly delicate that it is inconvenient to 
use it till making the final adjustment. 








THE WATER Suppty oF St. Lovuis.—The city of St. 
Louis, requiring an increased water supply, is now instal- 
ling a new igh wervies pump. The one hitherto in use 
has a capacity of 22,000,000 gallons every 20 hours. 





Raitways IN Brazit.—The first railway in Brazil was 
inaugurated in 1854; and that year closed with 9 miles of 
line in operation. In 1860 the total had risen to 1208 
miles ; in 1865, to 3598 miles; in 1870, to 415 miles; in 
1875, to 11608 miles ; in 1880, to 18708 miles; in 1885, to 
4211} miles; in 1890, to 6175 miles; in 1895, to 81393 


INDUSTRIAL NOTES. 


THE fifty-second annual report of the Amalgamated 
Society of Engineers is a goodly-sized volume of some 
424 pages. In these are given the annual review of 
the society’s work and progress, tables of income and 


|expenditure, summaries, abstracts of the branch 


accounts, general office and district offices’ accounts, 
and a variety of other information of interest to the 
great body of the members. The report states that 
there was a steady decline in manufacturing prosperity, 
as faras the increased number of unemployed indicated 
the position ; but the output was well maintained dur- 
ing the year, as shown by the Board of Trade returns. 
There was no dispute of any consequence, except one 
in Dublin. Wages and labour conditions generally re- 
mained the same throughout the year; but in South 
Wales several concessions were granted, including a 
rise in wages at Ebbw Vale. There were no altera- 
tions in the terms of settlement with the federated 
employers, those suggested being rejected by the 
members of the union by 14,879 to 7379. The members 
decided by 10,906 to 8481 not to re-affiliate to the 
Trades Union Congress ; but decided to affiliate with 
the Labour Representation Committee. The societ 

granted a levy towards the Ruskin Hall, at Oxtord, 
during the year, and a member is now resident in the 
hall. A general council was held in Glasgow, but 
nothing of an extraordinary character came before 
that meeting. It was mainly routine business, and 
such changes as the varying conditions of such a large 
body as the Amalgamated Society of Engineers always 
experience. 

The number of members increased in the year by 
2309—from 90,943 to 93,252. There were 1165 deaths 
and 4988 exclusions; but the number of admissions 
was 8462, thus giving a net gain on the year of 2309. 
This is not regarded by the council as a satisfactory 
increase; seeing that there were 16,000 branch meet- 
ings in the year, it is thought that at least one new 
member should be added each lodge night. The report 
insists that the matter of vital importance is member- 
ship—not mere money, not accumulation of funds. 

The income for the year was 353,412/, 1s. 7d.—an 
increase of 69391. 14s. 10d. Of the increase, contribu- 
tions and levies furnished nearly 4000/., and interest 
over 3000/. Interest alone in 1902 amounted to 
14,363/. 15s. 8d. ; on the superannuation reserve fund 
alone it was 7000/. The sale of journals yielded 
967/. 2s. 6d. ; sale of rules, &c., 10007. more than in 
1901, owing to the issue of new rules, 

The total expenditure for the year was 299,400/. 
19s. 5d.—increase, 38,765/. 14s. This increase was 





miles ; and in 1902, to 9430 miles. The five leading 
Brazilian railway companies are the Leopoldina, the 
Central, the Mogyana, the Paulista, and the Sorocabana. 
The Leopoldina has 1411} miles of line in operation ; the 
Central, 8113 miles; the Mogyana, 7553 miles; the 
Paulista, 6393 miles; and the Sorocabana, 5293 miles. 
The largest extent of a Brazilian railway is to 
be found in the States of San Paulo, Minas-Geraes, Rio 
de Janeiro, Rio Grande do Sul, and Bahia. Of the twenty 
States comprised in the Republic of Brazil. there are still 
five which are altogeter without railways—viz., Amazonas, 
Piauhy, Sergipe, Goyaz, and Matto Grosso. 





mainly due to the augmented payments under the 
| heads of the three chief benefits, mostly to the unem- 
| ployed as donation benefit. The cost of the latter in 
1902 was 87,0297. 2s. 3d. Sick benefit increased by 
| 20007., and superannuation benefit by over 5000/. in 
the year. The latter now costs about 1/. per member 
per year. In the year 916/. 6s. 7d. was lost by defal- 
cations, chiefly at Oldham, discovered by a special 
audit, a prosecution being ordered. Legal expenses 
were heavy, and there were the amounts paid to the 
Federation of Trades and to the Representation Com- 





‘reason for the 


mittee. The staff expenses, chiefly those of orga- 
nisers in America, inc b The other in- 
creases were due to the growth and development of 
the union by expansion. 

The saving on the year’s account was 54,0117. 2s. 2d. 
The total balance in hand at the close of the year 
amounted to 546,367/. 14s. 6d. This is regarded as 
very satisfactory, having regard to all the circum- 
stances in the year’s financial operations. Payments 
in the shape of benefits increased, but the union was 
better able to pay the extra than ever before. One 

Pecial prosperity is to be found in 
the fact that the interest on investments was, and is, 
greater than ever before. A portion of the balance 
is invested in municipal loans, while the cash balance 
in the banks yields an interest of 24 per cent. by 
arrangement with the bankers. The superannuation 
fund amounted to 174,820/. 1s.; of this amount, 
166,170/. 9s. 7d. was invested in house property, a 
large proportion of which is on loan to panbons buying 
their own houses, as in a building society. In this 
way the members are assured of their superannuation 
by the reserve fund, and the members are aided to 
secure their own dwelling-houses. 

On the question of foreign competition, it is pointed 
out that last year the export of locomotives was the 
largest on record for many years. Other engines and 
machinery exported also increased, the aggregate in- 
crease being nearly a million sterling. 

The aggregate expenditure, 1851-1902, amounted to 
the following :—Donation benefit, 2,808,432/.; sick 
benefit, 1,252,409/.; superannuation, 1,339,647/.; acci- 
dents, 79,182/.; funerals, 376,808/.; benevolent grants, 
113,063/.; assistance to other trades, 323,018/. Those 
benefits absorbed 6,292,559/. in fifty-two years. This 
record will bear favourable comparison with that of 
any other society or institution in the world. It is a 
record of self-help by mutual assistance, quite apart 
from the advantages, real or otherwise, gained by the 
members in increased wages or shorter hours of labour. 





The. debate in the House of Commons on what is 
called the ‘‘ Penrhyn dispute” was not altogether devoid 
of incident, but it failed to create the impression which 
some outside the House desired. A superfluous amend- 
ment by the member for Merthyr was declared out of 
order, and was ruled out. He sought to introduce 
quite other questions and events into the debate. Mr. 
Asquith, ex-Home Secretary, based the whole of his 
case on the fact that the Conciliation Act had in 
this instance failed in its purpose. He contended 
that the Act gave powers which, if rightly applied, 
would have ended the dispute ere now. It may 
be so. But as one of the parties refused to recognise 
the Department of the Board of Trade, the Pre- 
sident of that body declared that it would have 
done harm, and not good, to have tried to intervene. 
Lord Penryhn’s aversion to interference was such as 
to cause the Board of Trade to hold its hand. It is 
reported that as an outcome of the debate and other 
causes that new negotiations may be opened with a 
view to some settlement of the (Bea, Mr. Burt 
alone spoke for the Labour Party in the House. It was 
wise that it should be iso, for he is level-headed and 
judicious. There seers to be a consensus of opinion 
as to the desirability of some modus vivendi to end the 
dispute. If a proposal comes from Lord Penrhyn, so 
much the better. There has been enough, and more 
than enough, of irritation and of blame. The question 
is, how to end the’ matter in such a way that peace 
and prosperity shall be restored to Bethesda. 

The report of the Royal Commission appointed to 
inquire into the operation of the Factories and Shops 
Law in Victoria recommends some drastic legislation 
with respect to labour disputes. It is suggested that 
Conciliation Courts. be established, with a Court of 
Arbitration to hear appeals. Such Courts exist in 
New Zealand, and the experience gained in that colony 
has led the Commissioners to suggest important im- 
provements. They say that the New Zealand Acts 
are the best and fairest, the most complete and useful 
on the Statute Book of New Zealand; but they have 
certain defects. It is stated that the Boards of Con- 
ciliation have no power to make awards in the first 
instance, even for short terms. It is proposed to give 
such power to the Courts—not Boards—under the new 
law. In point of fact the Courts will be similar to the 
lesser Courts in this country, where decisions are 
subject to appeal. Unjust dismissals, and stoppages of 
work by the workpeople, are alike to be subject to pains 
and penalties ; strikes and lock-outs are in a similar 
category, each being liable to the judgment of the 
Courts. Lawyers are to be excluded from the Courts, 
so as to make the proceedings as simple and plain as 
possible. 


The dispute on the Clyde and the North-East Coast 
is a most unfortunate one. It has really been hover- 
ing for some time, but a strike had been averted by 
concessions and postponement. It culminated on 
Wednesday last in the posting of notices to the effect 





that the reduction would be enforced on and after 
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Friday, May 1, in all the engineering branches con- 
nected with the Aentigisinted Society of Engineers. 
But the men in the districts affected took the bit in 
their mouth. They voted for a strike, in defiance of 
the attitude and advice of the Council of the union. 
‘* It is a rebellion,” said the general secretary, and as 
such will have to be dealt with by the Council. At 
Newcastle, and on the North-East Coast generally, 
the votes of the men were for a strike against the 
proposed reduction. The amount of reduction is 
about Is. per week on time rates, and 5 per cent. on 
piece rates. The carpenters and joiners’ strike has 
ended, but this is a continuation of the policy involved 
in that strike. It is a little complicated by the fact 
that the employers have withdrawn the notices in the 
case of the ironmoulders. On May Day the men on 
the Clyde ceased work to the number of about 4000, 
although negotiations were in progress to avert the 
strike. Very few of them have since returned to 
work. The most serious thing in connection with 
the strike is that it was resolved upon in spite of the 
decision of the Council of the union. It is the first 
serious revolt against the terms of the agreement made 
at the close of the strike of 1897-8. Mr. G. N. Barnes, 
general secretary of the Amalgamated Society of Engi- 
neers, arrived in Glasgow on Tuesday, with a view to 
conciliating the men ; up to the present, however, his 
efforts have proved unsuccessful. Hitherto the Joint 
Committee have been able so to adjust differences as 
to avoid any serious stoppage of work. 


The iron trades in the Wolverhampton district have 
improved, and are improving. Best-bar makers accu- 
mulated a good weight of orders during the recent 
holidays, from regular customers and from the Ad- 
miralty, and are consequently unwilling to enter into 
contracts for future supplies at less than quoted rates. 
There are also fair orders on hand and coming for- 
ward for second-class bars. Commoner qualities are 
also in better request. Common sheets and gas strip 
have been weaker in price, but a steady business is 
doing in galvanised corrugated iron, both for home 
account and for export. _ al are strong in price, 
and there is increasing activity in the steel trade with 
stiffening values, owing to absence of competition. 
In the engineering and allied trades there has been no 
material change, es as a general rule, what change 
there has been is for the better. In the constructive 
branches trade is fairly busy, and so it is also in all rail- 
way work. Ironfounders are also more active, and 
boilermakers are fairly well off for work. In the 
hardware industries the variations are greater, but it 
is exceptional for any branch of importance to com- 
plain of serious slackness, On the whole, the situation 
is favourable. 


In the Birmingham district the iron trade is re- 
ported to be in a more satisfactory condition than for 
six months past, In the finished branch there has 
been a good demand for bars, best and common, at 
quoted rates. The sheet branch has been quiet, but 
the steel trade is active, owing to good orders from 
South Africa and the absence of German competi- 
tion. The engineering trades remain about the same, 
but, if anything, are improving. The other iron, steel, 
and metal-using trades vary more, but few of them com- 
plain of any marked falling off in trade and activity. 


The position of the engineering and allied trades in 
the Lancashire chief centres of those industries con- 
tinues without material change since last reported on. 
The complaints of slackness are few, and none are 
serious. Most establishments are well engaged on work 
in hand, but some are not so well booked ahead as others. 
The chief complaint is that competition to secure new 
orders to replace those running out keeps prices down. 
This does not apply in all cases, as in some there is 
very little real competition. Locomotive and railway 
wagon builders are fairly full-handed ; electrical engi- 
neers are mostly busy ; some sections of machine-tool- 
making are well supplied with work ; the textile-ma- 
chine-making industry is busier, and so are the boiler- 
makers, ironfounders, smiths, and strikers. Other 
sections are improving also, so that the outlook may 
be regarded as favourable. The iron trade was some- 
what disorganised last week owing mainly to the fall 
in Scotch warrants. In the finished iron branches 
business was slow and prices uncertain. It is pro- 
bable that this state of things may be only temporary— 
the result of the action of speculators with an object. 


Some of the workmen in New York appear to have 
thought that the best way to celebrate May Day was 
by a general strike. It is reported that some 30,000 
men ceased work on that day, mostly labourers and 
Italian navvies engaged in excavations for subways and 
large buildings. The marine engineers also c 
work, so that the lighterage work at the harbour was 
impeded. These generally demand an increase in 
wages. The ironworkers are also on strike for the 
recognition of the union. The strike of railway 
engineers was averted by an agreement to refér the 
matters in dispute to arbitration. 





May-Day celebrations in this country have declined 
to almost nil in so far as the labour world is concerned. 
That organised at the Alexandra Palace is said to have 
been largely attended, but the main portion of the 
programme consisted of sports, with a public meeting 
in the evening. 

At Vienna there was the customary display of the 
Labour Party in the Prater. The holiday was gene- 
rally recognised by the employers ; even the evening 
papers did not appear, and those for the following 
morning failed to appear in Vienna, Budapest, Prague, 
and the larger provincial towns of Austria-Hungary. 
It was really an enjoyable holiday. 

In Germany the Labour Day has fallen into disuse 
as a day of demonstration almost to the level of 
England. In Berlin the cessation of work was by no 
means general. It is reported that only a small pro- 
portion of the Social Democrats took a Lotiday. But 
there were numerous excursions to country places—not, 
however, on a large scale. Speeches were made in 
favour of an eight hours’ day, limiting the employ- 
ment of women and children, and other subjects. 

In Switzerland there were numerous processions and 
meetings. Among the processions was one of Russian 
women students. The attendances were smaller than 
usual. 

In all cases the proceedings were peaceful, except 
at Gratz, where demonstrations were made in front 
of the establishments which did not close. Some 
stones were thrown at the police, who drew_ their 
swords and scattered the crowd, after wounding two 
workmen. 


The strike of longshoremen at Montreal has assumed 
a serious character. A large number of ships were in 
harbour, which the strikers refused to deal with, and 
thereupon a number of Italians and Jews were engaged 
to discharge the cargoes. Then the strikers made a 
rush for ship after ship, with the cry ‘ Kill the Jews.” 
A force of police drove the strikers back at the point 
of the revolver, but the non-union men were afraid to 
resume work. In the evening the militia were ordered 
out—600 troops. Some collisions occurred, a ship was 
set on fire, some persons were injured, and several 
arrests were made. 


A serious’ crisis has arisen in connection with 
Australian unionism. The Government, regarding 
the alliance of the Railway Servants’ Union with the 
Trades’ Hall as an alliance between the Labour Party 
and the Civil Service which would render the proper 
control of the latter impossible, summoned the unions 
to sever their connection with the Hall. They re- 
fused ; a deadlook has ensued, and a general strike of 
the railway servants is regarded as imminent. The 
men claim the support of all the unions in the 
Australian Commonwealth. 


The award of Lord James of Hereford in the miners’ 
dispute amounts to ‘‘ as you were.” The demand of 
the men for an advance, and of the mineowners for a 
reduction, are both dismissed. The wages question 
therefore remains as before. 

The Welsh coalowners demand a reduction of 5 per 
cent., so that Sir David Dale will soon have to act as 
arbitrator. No time has been lost in calling in his aid 
as umpire. : 








INTER-URBAN COMMUNICATIONS.* 

Mr. Dawson said that it was his intention to consider 
the subject chiefly in the light of the experience which 
has been gained from the development a alien electric 
tramways, both in England and in the United States. 

The progress of electric traction in this country had 
been very rapid since the opening of the first Bristol 
Electric Tramways, in 1895, which he had constructed. 
At the present day the total route length of electric 
tramways in the United Kingdom, either completed, 
under construction, or authorised, amounted to 3000 miles, 
or 5000 miles of single track, over which some 6000 cars 
were operated. Electric railways had about 300 miles of 
track. The capitalisation of those lines which had been, 
or were nearly, completed was considerably over 50 mil- 
lion sterling, which represented only a little over 3 per 
cent. of the capital invested in the steam railways of the 
United Kingdom. 

The field of urban electric tramways in England was 
not very extensive, as they were in many cases restricted 
to the limits of towns, owing to their belonging to the 
local authorities, who frequently experien some diffi- 
culty in making arrangements with their neighbours con- 
cetning running powers; also municipal bodies had 
necessarily to be more cautious than private companies in 
the matter of spending money and taking risks. From 
the above causes our steam railways had not been sub- 
jected to such keen competition as would otherwise have 

an the case. 

In the United States, where a freer hand had been 

nted, the course of events had been somewhat dif- 
erent. Tramways were laid in the towns to start with, 
and then gradually extended along the existing 


* Abstract of a paper read by Mr. Philip Dawson, 
before the Tramways and Light Railways Association, 


April 28, 1903. 





which radiated from the centres of the towns. This 
extension went on until the neighbouring towns touched 
and inter-connected, with the result that large districts 
soon became covered with a continuous network of tram- 
ways; frequently they were amalgamated into one 
system, and it was soon found that a very considerable 
inter-urban traffic was created, partly diverted from the 
existing steam railways, but in many cases largely created. 
These lines became so prosperous that soon new lines 
were built, running on their own right of way, which 
enabled them to operate at greatly increased s is, some 
of them actually reaching 60 miles an hour. On arriving 
at the limits of a town, the cars ran on to the existing 
tramway tracks, and thus could distribute their passen- 
gers where desired. 

The author went on to show that this method could 
scarcely be adopted in England, if for no other reason 
than the fact that the narrow-grooved girder rails, pre- 
scribed by the Board of Trade, in cities could not ibly 
accommodate the wheels required for high-s ate 
inter-urban cars. Also speed limitations in this country 
constituted a hindrance. 

A suggested way out of the difficulty was for the elec- 
tric cars or trains to run on their own right of way out- 
side towns, and to travel from the outskirts to the centres 
on elevated structures or in tunnel, either by agreement 
with existing railway companies or specially constructed. 

There was great activity at the present day in the con- 
struction of inter-urban tramways in England, similar to 
those constructed in the United States, which would be of 
the greatest value where they linked up a large number 
of populous manufacturing centres, as in the case of the 
South Lancashire tramway system, for which his firm 
were engineers. When completed, this system would 
link together some 500 miles of electric road. 

The construction of such lines, and those in the Potteries 
and in the Newcastle district, must have considerable 
weight in urging on the steam railways to electrify some 
portion of their lines ; otherwise they stood to lose most 
of their inter-urban traffic. Steps were indeed being taken 
by two railway companies: the electrification of the line 
from Liverpool to Southport, belonging to the Lancashire 
and Yorkshire Railway, was sagidly nearing completion, 
while the North-Eastern Railway was converting its line 
between Newcastle and Tynemouth. He thought that 
railways would not only hold their own, but also create 
fresh traffic when competing with electric tramways, and 
this had been demonstrated in England by the Liverpool 
Overhead Railway. 

The railway companies seemed to be fully alive to the 
losses which they were suffering from tramway competi- 
tion ; theironly hope seemed to be in the electrification 
of those lines with which electric tramways could 
compete. 

The question of London traffic being under considera- 
tion by the Royal Commission, was not touched upon by 
Mr. Dawson. He pointed out, however, that one of the 
chief difficulties to be encountered was the lack of the ter- 
minal facilities of the railways coming into London, 
which in most cases were insufficient to handle properly 
the existing main-line traffic by itself. 

Our inter-urban connections were, in most cases, inade- 
quate for our — requirement, and for these the 
following possible remedies were su 

1. The various tramways extending until they inter- 
connect, as had been done in the case of the South Lan- 
cashire, Midland, Newcastle, and other tramway systems. 

2. The railways electrifying those lines on which the 
service was sufficiently frequent to warrant their so doing. 
This would generally render it necessary to increase the 
terminal facilities at present provided. 

3. Parliament granting powers to lines to run on their 
own right of way outside the town, and either in tubes, 
or where possible over existing tramways or railways, 
within the towns which would directly compete with 
aes railways for their suburban and inter-urban 
traffic. 

Colonel Yorke’s report on his American visit showed 
that wherever steam lines with a dense traffic had con- 
verted their lines into electric ones, the traffic had nearly 
always doubled, and sometimes even trebled. In some 
cases the gross receipts had been doubled without any in- 
crease m the operating expenses. 

The author pointed out that he was not holding up 
American practice as — to be blindly copied by us, 
since conditions at home differed in many ways from those 
abroad ; but that if treated properly and considered in 
the proper light, much useful information might be gained 
from them. 

The paper concluded with some figures and 
— of inter-urban electric lines in the 
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THE PHYSICAL SOCIETY. 

At the meeting of the Physical Society, held April 24, 
Mr. T. H. a cere | Vice-President, in the chair, Mr. 
W.B. Croft exhibited the following elementary apparatus: 

1. A rhombohedron with each side a rhombus, to show 
the optic axis of calcite.—There is some doubt whether 
this — has a distinctive name. 

2. Two equal _——— A and B hanging from an 
elastic string.—As oscillation is given to A, this move- 
ment is taken up by B—all of it—and A is left at rest. 
Then A takes it all back, and the alternation continues. 
It results from this that if A and B both start with oscilla- 
tions in planes at right angles, each will give its own 
movement to the other. 

3. Newton’s rings, with a plate and prism as shown in 


roads | Preston’s ‘‘ Light.”—Rings may be seen through both of 


the free sides of the prism at once; they are oppositely 
polarized. Another set may be seen by reflection from 
one of these sides, red and green, unpolarised. 

4. Herschel’s fringes in Fox-Talbot’s form with two 
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right-angled prisms.—These fringes are at the border 
between total reflexion and transmission. By turning 
the apparatus, it may be seen that they develop con- 
tinuonaly into Newton’s rings, with almost perfect achro- 
matism in one portion. Two — have been used which 
are not optically worked. At the position of total re- 
flexion the point of contact is like a piece of soot on sil- 
ver; to an. observer in the line at right angles it seems 
like a hole cut in black velvet. There appears to be con- 
tinuous glass, and not the two surfaces which cause the 
loss of half a wave. The effect does not seem to be easily 
produced with optically worked surfaces. 

5. Brewster’s bands in thick plates.—This apparatus is 
based on the description in Preston’s ‘‘Light;” but it 
seems to be better to use a large aperture. 

A paper on ‘‘ Dimensional Analysis of Phusical Quan- 
tities and the Correlation of Units” was read by Mr. A. F. 
Ravenshear. The object of this paper is to knit together 
various divergent views which are vurrent on the subject 
of dimensions. It is shown that while (1) dimensional 
analysis and the correlation of units of different kinds 
can be pursued in one direction until, with completed 
correlation, we arrive at degrees of undifferentiated quan- 
tity, a different procedure may be followed which (2) 
gives rise to various systems of dimensions descriptive of 
the physical relationships of the quantities treated. The 
contdisecnd giving rise to dimensional relations are first set 
out; and it is proposed to distinguish the purely quanti- 
tative reading of a dimensional formula by enclosing the 
sign of equality in square brackets thus :— 


[force] [=] [M][L][T—*] 
and the reading of it as a physical identity or equiva- 


lence thus :— 
[force] =[M] [L](T-*]. 


A criterion for distinguishing quantities which can be 
regarded as updimensional from those which are essen- 
tially dimensional is proposed in the question :—Is the 
quantity absolutely constant for all substances under 
all conditions? he dimensional relation M = L*T-2 
derived from the law of gravitation is then justified, and 
is examined at length. This relation, combined with the 
demand for the complete correlation of all dynamical 
units, is shown to require the adoption of the convention 


(LU) (=) (T) (=) (M}. 


This result is interpreted by (1) above. Systems of 
dimensions are next discussed, with the aid of illustrative 
tables, and it is shown that by employing different 
physical laws as bases many different systems may be 
constructed. By comparison of these systems an index 
law connecting the dimensions of any physical quantity 
in different systems omes manifest—viz., the sum of 
the indices of I, M, and T is always the same for the 
same quantity in different systems. The dimensions 
of magnetic quantity in certain different systems are, 
for example, L8T-2, ML — !T, zL?T-—}, pk tuts, 
3 
be dy3 L?T—". It is concluded that the sum of the indices 
of L M and T in &, wand other conventionally supp 
quantities must be zero. By reference to the laws of 
atomic heats and electrolysis, dimensions for_tempera- 
ture and other thermal quantities are found. Exceptin 
as regards suppressed quantities, temperature is foun 
to have the dimensions of electromotive force. The 
measurement of force by reference to the law of gravita- 
tion is shown to rationalise the indices in the dimensions 
of electrical and magnetic quantities ; and the irrationality 
of the indices in the conventional systems is explained as 
due to combining inverse square laws with the simple 
proportionality of the second law of motion. Finally it 
Is pointed out that matter, as well as direction, may 
be distinguished in dimensional formule, according to 
whether it enters as gravitating matter (My, ), mass or 
inertia (Mi ), electro-deposited matter (M: ) or otherwise ; 
and the dimensions of electrical resistance are found in 
terms of quantities thus distinguished in illustration of 
(2) above. 

Mr. R, J. Sowter read a ‘‘ Note on Dimensions of 
Physical Quantities.” Mr. Ravenshear has shown that 
any physical quantity is expressible in the terms of 
dynamical quantities L, M, and T, in different ways, 
but that all the various ways are connected with one 
another by an index law. One interpretation of this is 
that the dynamical factors are complete in themselves. 
They express change-ratios, and have no qualitative 
significance. p, k, y, &c. do not contain dynamical 
factors, but carry with them the physical qualities or 
characteristics of the quantities associated with them. 
Any physical quantity, on this hypothesis, is expressible 
as Q = x (D” ) q, where N is a mere number, (D”) is a 


dynamical factor indicating a quantitative measurement | ~~ 


process, and q is a quality factor of the nature of Q. 

Professor Everett said the possibility of making two 
fundamental units suffice instead of three, by taking 
advantage of the law of gravitational attraction, was 
nothing new, but was son Te and worked out in some 
of its applications in ordinary text-books. The proposal 
to diminish the number of fundamental units by making 
the unit of length proportional to the unit time, simply 
amounted to the adoption of a fundamental unit of 
velocity to take the place of a unit length, and was no 
simplification. The supposed new law of indices ——— 
to be simply the well-known principle by which informa- 
tion as to physical relations could often be deduced from 
consideration of dimensions, by which, for example, it 
could be shown that the velocity of sound must vary 
directly as the square root of elasticity, and inversely as 
the square root of density. 

Mr. Price referred to the fact that the author had 
determined the dimensions of mass in terms of length and 
time from the equation f= m/l, considering G, the 
Newtonian constant of gravitation, as a quantity without 


dimensions. He thought that if all suppressed dimen- 
sions were properly introduced, and proper attention 
paid to the direction of vector quantities, then the dimen- 
sions of a quantity gave an idea of its nature, and quan- 
tities having the same dimensions were identical in their 
natures. 

Professor S. P. Thompson said he had read the paper 
through, and thought it brought the subject no further 
forward. There were several statements which were so 
surprising that it was necessary to give them considera- 
tion. For instance, we were asked to believe that a scalar, 
like mass, was of the same dimensions and nature as a 
vector, like length, and that both of these were physically 
the same as time. There is no distinction at all in the 
‘ange between scalars and vectors. The author’s criterion 
or an undimensional quantity was a false one, and led to 
obviously incorrect results. ‘Taking the formula F = Ma, 
he (Professor Thompson) said that, using the author’s 
criterion, mass no dimensions. The criterion also 
made G, the Newtonian constant, an undimensional 
quantity. Referring to the equation Q=N (D* )q given 
in Mr. Sowter’s note, he thought that the right-hand 
side might contain a fourth letter representing a geo- 
metrical operator. Mr. Ravenshear in his paper had 
retained fractional exponents which were meaningless 
and could not pasty. exist. 

Mr. Ravenshear said that much of the criticism ap- 
peared to him to be upon misunderstandings of his 
position and the propositions he had advanced. He did 
not think that G necessarily had no dimensions. His 
contention was that, owing to its universal constancy, to 
give it dimensions was not logically compulsory, and, 
therefore, it was optional to an: sp the consequences of 
both alternatives. He would have preferred that Pro- 
fessor Thompson had criticised his criterion using Joule’s 
equivalent, the example dealt with in his paper. The 
example used by Professor Thompson did not satisfy the 
criterion, since masses might have any magnitude. He 
had not advocated the retention of irrational indices, 
but had put in a plea for two or three systems in which 
all the indices were integral. Professor Everett had 
discussed the matter as though a new system of units was 
being proposed for practical adoption. Mr. Ravenshear 
said that, on the contrary, his object was merely the 
logical analysis of the principles underlying the use of 
units. He had not proposed to use velocity in place of 
length or time, but contended that a permanent motion 
furnished in a single standard two units from which all 
other dynamical units could in principle be derived. 

Mr. Sowter said that Mr. Ravenshear had shown an 
alternative method of rationalising irrational expressions. 
Referring to Professor Thompson’s observation that the 
equation Q = N(D”) q required a further term represent- 
ing a geometrical operator, he pointed out that if different 
directions are accounted for by symbols, these take their 
places in the dynamical or measuring factors (D* ), so that 
any physical quantity need only be exp’ by the three 
factors set forth. As regards Professor Everett’s remarks 
on the index law, he was aware of the application of 
dimensional analysis to the solution of certain aatag oor 
 remeg ic but he was not aware that the index law had 

n formulated, and the deductions based upon it dealt 
with previously. 








REFRIGERATION ON SHIPBOARD. 


Marine Installations for the Carriage of Refrigerated 
Cargoes.* 
By Mr. R. Batrour, Engineer-Surveyor, of Lloyd’s 
Register. 
THE carriage and importation of refrigerated cargoes is 
a trade of the greatest interest to the British public, and 
has developed phenomenally during the last twenty years. 
Statistics compiled and published by Messrs. Weddel 
and Co., in their Review of the Frozen Meat Trade, 
show the yearly importation of frozen mutton and lamb 
into the United Kingdom from Australia, New Zea- 
land, and the River Plate since the commencement of 
the trade in 1880 up to December 31, 1902. ae 
The following extract from these statistics will give 
some idea of the enormous growth of the business :— 























meat carried, as shown by the above return, an enor- 
mous and increasing trade is also done in the carriage 
of frozen and chilled beef, rabbits, dairy produce, &c. 

A list of vessels fitted with refrigerating machinery, 
and en in the above frozen meat trade on December 
31, 1902, is given in Weddel’s Review, from which it appears 
that there were then 147 steamers, with a total carrying 
capacity of 8,277,400 carcases. In addition to these there 
are 10 steamers, with a total capacity of 852,000 carcases, 
either building or being fitted for the trade. Some of 
these vessels are fitted to take as many as 130,000 carcases 
of mutton in a voyage. It is generally considered that 
the outlook for the trade is favourable for a continued 
gradual increase. To insure these valuable ca: turn- 
ing out well, it is necessary not only that the refrigerating 
machinery employed should be efficient, but also that the 
construction of the vessels should be 5 arog ada 
for the purpose. It is thought that this latter part of the 
subject is one peculiarly suitable for discussion at this In- 
stitution. 

The actual construction of the refrigerating arrange- 
ments of the cargo holds must depend upon the system 
of refrigeration adopted. There are three different 
systems in general use on board ship, known as the air, 
ammonia, and carbonic anhydride compression processes, 
and each method requires a different plan for distribu- 
ting the cold produced. In the air-compression system 
the air is drawn from the cargo chambers and compressed. 
This increases its temperature. It is then passed through 
coolers, where its temperature is reduced to within a few 
degrees of that of the circulating (sea) water. The cooled 
compressed air is then allowed to expand behind a piston, 
doing mechanical work by assisting to drive the machine. 
The expanding air gives up heat in the form of work, and 
its temperature is thereby reduced to about — 80 deg. 
Fahr. It is then delive through wooden trunks into 
the various cargo chambers and circulates amongst the 
cargo, through the chambers to the return trunks, from 
which it is drawn again to the compressor, where it again 
goes through the same cycle of operations. The air 
trunks are usually fitted on each side of the cargo 
chambers close up under the beam knees, and the arrange- 
ment is such that they are used alternately as a delivery 
and as a return. They are arranged to fold up out of the 
way when general cargo is being carried. They are of about 
2 ft. by 2 ft. cross-section, this space being sufficient to 
carry the air, and also to allow of the e of an atten- 
dant to regulate a number of small slides which determine 
the circulation of the air amongst the cargo. The air 
leaves the snow-box at about — 80 deg. Fahr., and at this 
temperature it is considerably denser than at ordinary 
temperatures. 


One cubic foot of air at 


” 


Lb. 
32 deg. F., weighs .08073 
+20 ,, » 08274 


” ’ 


” —80 10446 

That is, air at—80 deg. Fahr., as it enters the flow trunk, 
8 = 1.26 times as heavy as at +20 deg. Fahr., which 
~ about the temperature at which it returns to the ma- 
chine. 

_ This shows that, especially when the sheer of the vessel 
is taken into consideration, and the position of the re- 
frigerating machinery, which is in most cases abaft the 
cargo chambers, the circulation must be forced, as the 
heavy air has to be compelled to flow uphill. This neces- 
sitates the air trunks being practically air-tight, as they 
must be kept full of cold uir to insure its reaching the 
highest level, which is at the most distant parts of the 
chambers. : 

In the ammonia compression system, the ammonia is 
drawn as gas from the evaporator coils, compressed and 
delivered into the condenser coils at a pressure sufficient to 
cause its liquefaction at a temperature a little above that of 
the circulating (sea) water. It then passes as a liquid to 
the expansion or regulating valve, which allows it to flow 
slowly into the evaporator coils, where, its pressure being 
reduced, it again becomes a gas, its temperature during 
the change of state from liquid to gas falling to about 
—10deg. Fahr. The heat necessary to effect this change 
is taken from the air surrounding the coils. These evapo- 
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_| rator coils have a collective length of several miles, and 


are stacked in insulated chambers situated in the ’tween 
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" : New River | Total Number | decks above the chamber to be led. This is k 
Yeas. pietrelta:o4 I lecks above the chamber cooled. This is known 
| Zealand. Plate. | of Carcases. | as the direct expansion system. The gas having done 
1880s 400 a = 40) | its cooling work, is returned to the compressor to go 
1885 95,051 | 492,260 | 190,571 | —_777,891_~—«|: through the same cycle of operations. _ 
1890 207,984 | 1,533,393 | 1,196,531 2,937,908 For transmitting the cold produced in the evaporator 
1895 1,005,503 | 2,412,331 | 1,615,795 | 5,033,629 | coils the air is circulated by means of large fans through 
1902 724,297 | 3,668,061 2,827,496 | 7,219,854 | the chamber in which the coils are situated, passing over 
ss RES 38 the miles of piping, thence through the cargo chambers, 
Fig.1.) Vy Fig.2. 
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BRINE GRID. 


It will be observed that during last year the imports | and back again to the evaporator chambers, the same air 


from Australia fell considerably. This.was partly due to 
the bad effects of the apr ; but partly also to the 
demand for South Africa, which must also have had some 
effect in reducing the imports from both New Zealand 
and the River Plate. 





. a read before the Institution of Naval Arohitecta, 
April 3. 


In addition to the quantity of | In this system, t 


being continually circulated through the installation. As 
the air is not cooled much below 0 deg. Fahr., a greater 
volume must be circulated than with the cold-air machine, 
in which a much acral range of temperature is attained. 
erefore, the air trunks must be larger 
than those employed for the same purpose where the dry- 
air system is adopted. The trunks for the ’tween dec 
are not made collapsible. The air-delivery trunks to the 
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lower holds are led down one of the bulkheads and along 
the centre of each hold. These are made portable. The 
return-air trunks in the lower hold form part of the over- 
heading installation, and they are connected by a number 
of vertical wooden trunks to the main return trunk on one 
side of the *tweendecks. In all cases of air circulation, 
where contiguous cargo chambers have to be cooled, it is 
almost essential i tues direct openings through the 
bulkheads for the air, as it is difficult to make heavy cold 
air go over the top of a bulkhead, as shown in Fig. z; 

e 635, the heavy air behaving like a fluid. 

n the carbonic anhydride compression system the 
cycle of operations is ew the same as in the 
ammonia process—namely, compression of gas, condensa- 
tion to a liquid, and re-evaporation to a gas, with the ex- 


Fig 8 


machine-room, where valves are placed for regulating the 
circulation of the cold brine in each section, as may be 
required by the temperatures in the holds. The presence 
of the cold brine grids at the top of each chamber sets up 
a constant circulation of air amongst the cargo in the 
| chamber itself by convection currents. As the air in con- 
| tact with the pipes becomes colder, and consequently 
| heavier, it descends, and is replaced by less cold air 
which is cooled in turn. 

In addition to these methods, however, in some vessels 
carrying fruit and dairy produce, special appliances are 
fitted for dealing with cargoes requiring only moderate 
| temperatures. These consist of a number of coils of iron 





pipes stacked in an insulated chamber, similar to that in the | 



































each section having a separate flow and return from the | temperatures, and air is ote, obtainable ; but owing to 


its bulkiness and low specific heat an enormous quantity 
has to be dealt with in a given time, thus necessitating 
cumbersome machinery, great steam pen, and con- 
sequently heavy consumption of coal. There is also with 
it much difficulty in dealing with cargoes requiring dif- 
ferent tem tures rac sa iy a et a voyage. For 
instance, frozen meat requires to be kept at from 12 deg. 


| to 18 deg. Fahr.; chilled meat at 29 deg. to31 deg. Fahr.; 


cheese and fruit at 45 deg. to 50 deg. Fahr. 

In the ammonia compression system the gas is a 
powerful ao and is easily liquefied. It can be 
used for distributing cold, either by the direct expansion 
process with air circulation, or the brine cooling 
process. No snow accumulates in the air trunkways or 
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SKETCH SHOWING AN INSTALLATION 
FITTED WITH BRINE PIPES. 
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ception that brine is chiefly employed, instead of air, | 
i i | circula 
| the coils, instead of by the evaporation of the gas. 
| Whichever system of es is adopted, the actual 


for conveying the cold to the various cargo chambers. 
The brine consists of a solution of chloride of calcium which 
is generally kept at a density of about 13 Ib. per gallon. 
The brine returning from the hold is cooled . contact 





Fig.6. 








SKETCH SHOWING INSTALLATION FITTED 
WITH THE COLD A!R SYSTEM 
CIRCULATION 8Y MEANS OF EXHAUST FROM MACHINE 











nsion system ; but the surrounding air, which is 


direct-ex 
by a fan, is cooled by brine circulated through 


cooling of individual details of cargo must be carried out 


with the +e coils, which are immersed in the | by local convection currents of air, so that success depends 


brine tank. e cooled brine is circulated by special 
pumps through a system of wrought-iron pipes jointed 
together by electric welding into the form of “grids,” 
each of which consistsof about 200 ft. run of 2-in. pipe 
without a mechanical joint (Fig. 2, pase 635). These are 
permanently fixed to the under sides of the decks and 
partially down the sides and bulkheads of the cargo 
chambers. Special portable grids are also fitted under 
the hatches. 

The brine grids are coupled up into several sections, 


| amongst the cargo itself. 


not only on the arrangements for producing cold, but also 
on those adopted for carrying it through the vessel and 
he arrangements must there- 
fore be such as not to allow of short-circuiting of the air 
currents or brine circuits, nor should there be any closed 
— such as under-stringers and brackets, without 

efinite circulation in them being arranged for. Each of 
the three systems of refrigeration described has its ad- 
vantages and disadvanta, In the cold-air system the 


| process is simple, harmless, and rapidly produces low 
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SKETCH SHOWING COURSE OF AIR CIRCULATION 
IN AN INSTALLATION OF AMMONIA 
DIRECT EXPANSION PROCESS. 
(LINDE SYSTEM) 
Note. The Air is circulated by 
means 


of fans. 
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cargo chambers, as is the case where cold-air machines 
are used, and the chambers are therefore ready for exami- 
nation and reception of general cargo isemediately after 
the refrigerated produce is discharged. The main dis- 
advantages may stated to be as follow :—Ammonia is 
an exceedingly pungent gas, a very slight leakage being 
sufficient to prevent any one remaining in its vicinity. It 
has a great affinity for copper, and no such material nor 
any of its alloys can be employed in the construction of 
parts of these machines acted upon by the gas. A stock 
of the gas, equal to a full charge at least, must be carried 


as aig ; 

With the carbonic anhydride compression system the 
brine cooling process is almost always employed. The 
evaporators, brine deliveries, returns, &c., can be fitted 
near to the machines, so that the various temperatures 
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may be lated to a nicety by the engineer in charge. 
These machines can be placed in the main engine-room, 
or, in twin-screw vessels, at the forward end of the tunnel 
between the shafts, thus avoiding the occupation of 
useful s in any other part of the vessel. It is pre- 
ferred, however, by some to have them fitted close to and 
above the refrigerated holds. In the brine-pipe system 
any damage sustained to cargo in one chamber does not 
affect that in the others. The brine in the pipe acts as a 
storage of cold, and can be circulated while the compress- 
ing machine is stopped. Carbonic acid does not affect 
ordinary metals, and copper or any of its alloys can be 
used for any parts of the machinery acted upon by the gas. 

Some of the main disadvan are as follow :—Owing 
to there being several miles of brine piping in the cargo 
chambers, a considerable amount of snow is deposited 
upon them, and this, when being thawed off, after dis- 
chersing cargo, is apt, in careless hands, to damage the 
insulation, and some delay may be caused. With this, as 
well as with the ammonia compression system, a stock of 
the gas equal to a full charge at least must be carried as 
spare. his is supplied in strong steel bottles under 
high pressure, necessitating very careful handling and 
stowage, but it cannot be obtained at all ports. 

In vessels with large installations of refrigerating ma- 
chinery, with carrying capacities varying from 100,000 to 
130,000 carcases, it may be mentioned as a point of in- 


nature in any one of the three systems, is generally fitted 





| should the riveting of the shell plating not be 
terest that the machinery, which is necessarily of a bulky | tight, the defect is not likely to be discove 
| period, particularly in vessels where the insulatin 


in the upper ’tween decks. It will be readily appreciated | material is carried right out to the shell plating. 


dition. It will readily be a that in an insulated 
hold of abnormal depth, if from any cause the carcases at 
the bottom have a tendency to softness, the great weight 
above will crush them between the cargo battens. As a 
co uence the cold air will be prevented from circulat- 
ing where the crushed carcases are, and the sound car- 
cases which will thus be brought into immediate contact 
with them will, as a result, also soften, and so the trouble 
will spread. This, of course, means great loss to those 
concerned, and in such a contingency the greater the 
depth of hold the worse the crushing becomes, and the 
greater the loss will be. It is therefore well to bear in 
mind that a great depth of chamber is not desirable for 
ideal conditions. 

Before dealing with the actual construction and fitting 
of the insulation, a point which should be very carefully 
borne in mind is the fact that the fitting of the insulation 
is generally well advanced before the vessel is launched, 
and as the insulation once fitted prevents work on, or 
examination of, the structure behind it, it is most im- 
portant that the riveting of the shell P errand should be 
most carefully execu to ensure efficient watertight 


| work, and the painting of the whole thoroughly attended 


to before any insulation is fitted. Even after launching, 
when work in connection with the insulation is being 
finished, the vessel will only be in very light trim, and, 
rfectly 
at this 


It will 


that where such machinery is so fitted the weight thus | only be when the vessel is fully loaded that any such dis- 


introduced locally demands that attention should 
to the structural arrangements of the vessel, as the decks 
at this part are not adapted for supporting so great a 
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given | covery will be made, and then the consequences ng | be 
ut, 


very serious, for not only will the insulation suffer, 
should the vessel at the time be carrying frozen meat, 
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weight. The weight of the machinery varies from, say, 
120 to 160 tons, so that it is a matter which deserves con- 
sideration ; but it is to be feared that it isa point which 
has often escaped attention, especially in cases where the 
fitting of a refrigerating plant may not have been decided 
upon when the vessels were designed. The sketches (Figs. 
3 and 4, page 636) give a general idea of the usual arrange- 
ment of insulated cargo chambers, and the approximate 
positions of refrigerating machinery. E 
Having broadly dealt with and described the various 
systems of refrigeration which are in use on vessels 
engaged in the frozen meat trade, we have now to con- 
sider the question of the design and arrangements of the 
chambers, or holds, in which the frozen cargo is carried. 
It may be stated that the ideal chamber for the a 
tion of frozen produce is one which presents a perfectly 
straight wall surface, for it is obvious that any obstruction 
in the way of projections from the sides will not only 
tend to a defective circulation, but’ afford additional 
surface for the transmission of heat from outside into the 
interior of the cargo space. Such ideal conditions, of 
course, are easily attainable in cold storage on land ; but 
when we have a ship’s hold to deal with, we are confronted 
with details of construction, such as bilge and side 
stringers, stringer brackets, and horizontal stiffeners on 
halbeneda, which, in the past, have been a source of diffi- 
culty in this respect. Recently, however, improvements 
in the design of vessels specially built for this trade have 
rendered it possible for the ideal conditions in this par- 
ticular to be more nearly ——— That such is the case 
may be gathered from the fact that the most modern 
vesséls engaged in this trade have been the most successful 
in turning out their cargoes in good condition. At the 
same time there is still room for improvement in design. 
In addition to the question of the sides of insulated 
chambers presenting an unbroken surface, there is also 
the depth of the chamber to be taken into account when 
considering the points which tend to the realisation of 
the “‘ ideal,” to insure cargoes arriving in first-class con- 
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a most valuable cargo may be rendered unmarketable. 
Whichever system o ph ya is adopted, much of 
the success depends upon the insulation. deficiency of 
insulation must always mean a greater demand on the 

wer of the refrigerating machinery to keep the cham- 

rs sufficiently mo py oe insulation takes longer to 
cool down than an inefficient one, because all the heat has 
to be extracted from the insulation itself as well as from 
the air in the chambers. On the other hand, when once 
cooled down, it holds the cold better. It must re- 
membered that cold is really produced by the abstraction 
of heat. The function of the insulation is to keep heat 
from flowing into the chambers. The requirements which 
it has to fulfil are :— 

1. It must prevent the ingress of heat. 

2. It must be sufficiently strong to carry general as well 
as frozen cargoes. 

3. It cary reasonably permanent. 

4. It must be so constructed as to afford access to 
limbers, tank manholes, &c. 

Each part of the insulation must be made to suit its 
position. For instance, under the decks the insulation is 
not liable to damage by cargo, and at this part it is not 
necessary that it should be of exactly the same construc- 
tion as at the sides and bottom. Again, on the sides 
of the vessel and on the bulkheads it need not be so 
strong as on the tank tops, &c. 

In addition to the insulation of the vessel’s hull, it is 
also necessary to deal with the air and sounding pipes 
and bilge suction pipes, as, unless the precaution is taken 
to protect the pipes, the moisture in them will freeze, 
tod they will gradually become choked. Further, it is 
also important that the testing by water of the decks in 
way of the holds to be insulated, and all air and sounding 
pipes, suction, scupper, and soil pipes, &c., should be 
undertaken before the fitting of the insulation is com- 
menced. 

In designing insulation, it is to be remembered that iron 
conducts heat, and, therefore, the insulation of the 


nearest part of the iron should be more considered than 
the maximum thickness of non-conducting material be- 
tween the cargo and more distant part of the hull. There 
should always be a s for non-conducting material be- 
tween the iron and the inside lining, and not a thickness 
of wood only. 

Figs. 5 and 6 (page 636) show the most eral method 
adopted in insulating ships’ holds, from which it will be 
seen that the space between the inner wood lining and 
the vessel’s side is filled with non-conducting material. 
Solid wood chocks are fitted between the frames in line 
with the ordinary ceiling at the bottom of the side insula- 
tion and the upper turn of bilge, and made perfectly 
tight with cement, so as to prevent the non-conducting 
material passing into the bilges. The great objection to 
this plan is that in the event of any da ing sus- 
tained, by collision or otherwise, to the ship’s side in way 
of the insulation, water is prevented from reaching the 
bilges, and rapidly permeates and damages the insulation. 
Besides, it is not easy to locate any leakage without having 
to remove a considerable portion of the insulation, thus 
entailing additional expense. 

Fig. 7, e 636, shows another method adopted in 
some vessels, from which it will be seen that, instead of 
carrying the non-conducting material to the ship’s side, 
an air space is left, varying according to the depth of 
frame. The main advantages gained by this means are 
that any leakages are easily located, and the risk of 
damage to insulation minimised. 

In either design it may be said that there is practically 
a vessel with two hulls, one within the other. This is an 
important fact, especially when it is borne in mind that 
in very large installations the quantity of timber and non- 
conducting material employed in the construction of what 
may be termed the ‘‘inner hull” amounts to the enormous 
total of between 500 and 550 tons. This point, which is 
almost entirely lost sight of, presents a problem which 
one ventures to think aul receive careful consideration, 
especially in connection with the modern refrigerating 
machine of powerful capacity. 

With powerful machinery it is not going too far to say 
that it ought to be possible to devise means of insulating 
a vessel’s holds in such a manner as to render unnecessar 
the use of such large quantities of timber, &c. If this 
could be done—and one can see no reason why it should 
not be possible—much weight and space could be saved, 
and, in addition, the risk of damage by leakage and fire 
would be considerably reduced. 

The following is a description of the methods 
—_ in insulating the various parts of a vessel’s 

old :— 


The Bottom.—The bottom (Fig. 8, annexed) is insu- 
lated on the sor gh ea ceiling, which is usually covered 
with thin match- boarding, or a layer of sheet zinc. 
Grounds are laid athwartship and fastened to the ceiling 
in aline with the floors, and a double lining of strong 
tongued and grooved boards is nailed to the grounds, the 
intervening space, which is generally about 5 in. deep, 
being filled with non-con ucting material. In some 
vessels, recently, the ordinary ceiling has been dispensed 
with, and the non-conducting material placed in contact 
with the tank top. In addition to more space being 
gained by this means, it has been found that when char- 
coal is in contact with iron or steel, it acts as a preserva- 
tive from oxidation. 

Over the limbers, and along each side of the double 
bottom, the insulation is arranged in hatches constructed 
with pitch-pine framing of suitable taper, and closely 
fitted to the marginal framing. The hatches are lined 
= and bottom with double match-boarding, and finished 
off flush with the bottom insulation. Insulated hatches 
of similar construction are fitted over the ballast-tank 
manhole doors. Under the ca hatchways the bottom 
insulation is protected by a doubling of elm or pitch 
pine, about 2 in. thick. 

The Sides (Fig. 9).—In vessels insulated to the shel 
plating, grounds of about 2 in. thick are bolted to the fac 
of the reverse frames, to which are nailed two thick 
nesses of match-boarding, the space between the lining 
and shell being filled with non-conducting material. In 
vessels with an air space the grounds are bolted to each 
side of the frames, projecting about 2 in. beyond the face 
of the reverse frame. The back lining is formed by one 
thickness of match-boarding with a layer of sheet zinc, 
and the inner lining consists of two thicknesses of match- 
boarding, the space between the linings, which is gene- 
rally about 7 in., being filled with non - conducting 
material, 

Side Stringers (Fig. 9).—Grounds are bolted to the 
face, top, and bottom of the stringer, and encased with 
a double lining of strong match-boarding, the under- 
side being sloped so as to prevent pocketing of air, and 
the intervening spaces around the stringer are filled with 
non-conducting material. 

The Under Side of Decks (Figs. 10 and 11, above).— 
Grounds are bolted to the beams and project a little below 
the bulb. A doublelining of petiraced what is nailed to 
oe gay and the space between the deck and linings 
filled with non-conducting material. In some vessels, 
however, an air space is left under the deck similar to 
that at the ship’s side. A line of special portable boxes 
is usually provided at the sides to enable the non-conduct- 
ing material to be examined and replenished if necessary. 

Upper Side of Deck.—A marginal ribband about 5 ft. 
b is fitted along each side and across the bulkheads, 
consisting of about 4 in. of non-conducting material and 
a lining of match-boarding. 

Bulkheads (Fig. 12, above).—Terminal bulkheads are 
insulated on the inside only with about 10 in. of non- 
conducting material and a lining of double match-board- 
ing. In some cases an air 8 is left next the bulkhead. 
Divisional bulkheads are insulated on both sides accord- 








ing to the depth of the stiffeners. Where brackets pro- 
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trude beyond the lining into the hold, they are cased 
in with non-conducting material and double match- 
boarding. 

Tunnel.—In vessels which are insulated in the after 
holds, grounds are bolted to the stiffening angles of the 
tunnel, to which are nailed two layers of strong match- 
boarding; the intervening space, which is about 9 in., 
being filled with non-conducting material. The top is 
made portable for replenishing when necessary. In way 
of the hatches extra strong doubling of pitch-pine or 
American elm is fitted to protect the insulation on the 
tunnel top. 

Hatchways (Fig. 11, page 637). 
hatch beams are lined with strong bevelled 
pieces securely bolted to the steel coamings and 
galvanised sheet iron. 
size and constructed of 2-in. pitch-pine framing, with 
double linings top and bottom, the intervening space being 
usually filled with cow-hair. 

Masts and Ventilators.—Masts and ventilators are insu- 
lated with about 6 in. of non-conducting material covered 
with double match-boarding. 

Stanchions and Hold-Ladders.—Stanchions and_hold- 
ladders are usually covered with a layer of hair-felt, and 
— served with rope their whole length. | 

n most cases the double match-board linings have a 
layer of waterproof paper laid between them. 

The bottoms of all insulated holds are fitted with port- 
able dunnage battens about 2} in. by 24 in., placed about 
12 in. apart. The sides are similarly fitted with fixed 
battens, usually about 2in. by 2in. These are required 
to enable a circulation of air to be maintained between 
the carcases and the sides and bottom of the hold. On 
the bulkheads no battens are fitted, sufficient circulation 
being provided for by the spaces between the legs of the 
carcases, which are stowed in a fore and aft direction. 

Thermometer tubes are fitted at suitable places in each 
hold. These require to be specially designed and fitted 
to the upper deck, so as to prevent any leakage into the 
tubes. ‘The tubes are usually of strong galvanised iron, 
and about 24 in. in diameter, fitted to the upper deck 
with brass sockets and caps. ‘Those leading to the lower 
hold are insulated in the tween decks, and extend a little 
below the lower hold overheading, from which stron 
wooden continuation trunks of square section are fitt 
and extend to the bottom of the hold. These trunks are 
made in halves, with distance-pieces to form openings, so 
as to enable the temperature to be taken from any depth 
of hold. 

In holds of ordinary size there should be at least six 
thermometer tubes, two on each side and two in the 
centre line, forward and aft. On no account should any 
of these be fitted near to or opposite openings in cold-air 
trunks, as the thermometers will be ex to a cold 
blast of air, and consequently a false reading of the actual 
temperature of the hold would be registered. 

Of the non-conducting materials employed as insulators, 
flake and twig charcoal and silicate cotton are most 
used in large installations. In small installations widely 
other substances, such as felt, cow-hair, granulated cork, 
pumice, &c., have been utilised. It is not, however, 
within the scope of this paper to institute a comparison 
between the various non-conducting materials in the 
market. Suffice it to say that to obtain the most satis- 
factory results a material should be chosen as an insulator 
which possesses the least tendency of attracting and ab- 
sorbing moisture, and it should also be one which will 
resist permeation of moisture by capillary attraction. 
Further, it should not be liable to the growth of mildew 
or other microscopic germs. A fact which must be borne 
in mind with regard to insulation generally is this, that 
when a given space is filled with a non-conducting material 
it must S capable, as far as possible, of preventing heat 
»assing from the outside atmosphere into the cold cham- 
ae and thus the more efficient the non-conductor the 
less the heat which will pass through, and, consequently, 
the smaller will be the demand upon the refrigerating 
machinery to keep the chamber cool. Charcoal and silicate 
cotton possess such qualities, and satisfactory experience 
with their use on board-ship may be said to have esta- 
blished them as standard insulators. 

There is a great diversity of opinion regarding the pack- 
ing of non-conducting materials. For example, with 
silicate cotton some prefer 12 lb. and others demand 18 Ib. 
per cubic foot. Charcoal is generally packed to about 
141b. per cubic foot. Loosely-packed insulating material, 
expecially on shipboard, is objectionable. Owing to the 
great vibration, it settles down and leaves empty spaces at 
the top, through which heat will pass. The point is to 
pack the material sufficiently tight, without disintegrat- 
ing it, to avoid settling. In case of settling, provision is 
made round the upper walls of the cold chambers to admit 
of the spaces left vacant being filled with insulating 
material. 

In passing it may be mentioned that questions have 
arisen on several occasions as to the liability of charcoal 
to spontaneous combustion. In this connection it may 
not be out of place to record that my own experience and 
observation lead me to the conclusion that there is no 
reason for supposing that danger from this cause is to 
apprehended. Where fires have occurred they have been 
found to have been due to extraneous circumstances, such 
as short-cireuiting of electric cables, or naked lights having 
been left in too close proximity to the matchboard linings, 
and for other reasons which have been brought to igus ty 
investigation. 

One other very important point which must be men- 
tioned in connection with insulated holds is the matter of 
their ventilation. The desirability of affording means of 
thoroughly ventilating all chambers before they are 
cooled down, and after the frozen cargo is discharged, is 
beyond question, for not only will the air be thereby 
freshened for the reception of the cargo, but a méans is 
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The hatches are made of suitable | or 





rovided for drying the linings of the insulation when the 

olds are empty. In all cases ventilators should be fitted 
to serve the desired purpose. Insulated plugs should be 
fitted to the ventilating trunks in the overheadings, and 
made easily removable. 

It is also of equal importance to have means provided 
for the ventilation of the bilges. This is a matter which 
has not till recently received the attention it deserves, 
and to the want of such provision being made may be 
traced the cause, in many instances, of the insulation 
becoming damaged. It will be evident, particularly in 
installations where no air space is provided at the ship’s 
sides, that the limbers are pensionti a sealed enclosure, 
and, although extreme care may be taken to exclude 
bilge water, the presence of a certain amount, in greater 
esser quantities, must always be counted upon. With 
such conditions prevailing, foul gases will inevitably be 
generated, and unless some means are provided for get- 
ting rid of these gases, they are apt to penetrate into the 
cargo chamber, and in addition moisture will be deposited 
on the under side of the limber hatches and insulation, 
and the rapid decay of the linings will follow. It must 
therefore be admitted that ventilation of this part is of 
the utmost importance. Some attempt has been made to 
overcome this difficulty, but as it has only been recently 
introduced, it has yet to prove its efficacy. 

A few other points which require attention in order to 
keep the insulation in good condition may be mentioned 
in conclusion. As it 1s necessary to have portable por- 
tions of insulation in the cargo chambers, such as main 
and limber hatches, tank manhole-door plugs, and venti- 
lator plugs, &c., which have to be frequently removed 
and replaced, special attention is needed to insure an air- 
tight fit before dla a refrigerated cargo. 

Parts most likely to be affected by dampness are the 
bottom under the hatchways and at the turn of bilge ; 
under the evaporator-rooms, machine-room, air-driers, 
snow-boxes, meat ports, and provision chambers ; in the 
ribbands along the sides of the ’tween decks; in way of 
watertight doors and of the brine pipes where they pass 
through bulkheads. 

Slackness of non-conducting material is likely to be 
found at the top of the sides of the chambers ; bulkheads 
and pump casings; under-stringers, brackets, and _ bulk- 
head horizontal stiffeners. Portable plugs or linings 
should always be fitted for replenishing these parts. 

Special attention requires to be paid to the insulation 
and casing over the ammonia or brine pi and at the 
place where they pass through the bunker spaces the 
casing should be constructed of strong wood and sheathed 
with iron. 

It is hoped that the matter contained in this short paper 
will prove of sufficient interest to naval architects, within 
whose scope it falls to devise and design such structural 
arrangements for vessels engaged in the frozen meat trade, 
which has such vast interests at stake, as will tend towards 
the construction of ideal cargo chambers. This will, 
without doubt, be another step in the direction of insur- 
ing the cargo being turned out in sound condition. A 
great advance towards this end would be made if it were 
possible to arrange the design of the holds of vessels 
intended for refrigerated cargoes so that a plain wall 
surface would be rendered possible of attainment with- 
out sacrificing too much general cargo space. 








Our Locomotive Exports.—The present promises to 
be an encouraging year in the history of our locomotive 
exports, the value of the engines shipped in March having 
been 180,741/., as compared with 144,2597. in March, 1901, 
and 126,923/. in March, 1900. The principal colonies con- 
tinue to be the chief support of this branch of our export 
trade, having taken engines as follows in March in the 
last three years :— 


Colonial Group. | Mar., 1903. Mar., 1902. Mar., 1901. 


£ £ } £ 
32,280 12,161 20,082 

51,575 27,019 

28,219 13,590 





British South Africa 
British India 
Australasia .. 


55,254 
42,992 


When we extend the comparison to the first three months 
of ape we find that the results worked out have been 
decidedly encouraging, the value of the engines shipped 
to March 31 of this year having been 695, 286/., as compared 
with 462,052/., in the correspondin riod of 1902, and 
366,637/. in the corresponding period of 1901. The de- 
liveries to the three principal groups of Colonies figured 
in these totals for the following values :— 


1903. 1902. 1901. 


Colonial Group. 





£ 
141,388 
217,100 
182,249 


£ 
35,923 
| 84,524 
42,488 


£ 
42,084 
149,580 
60,829 


British South Africa 
British India ~~ ae 
Australasia .. “4 


The South American demand for British locomotives has 
also been encouraging. this year, being represented to 
March 31 by a value of 58,194. as compared with a 


corresponding value of 35,7491. in the first three 
months of 1902, and 82,170/, in the first three months of 
1901. It will be seen that the return of peace in South 
Africa is giving a great stimulus to South African railway 
enterprise. The British Indian demand for our locomotives 
is decidedly satisfactory. The shipments to Australasia 
have also been much larger than at one time appeared 
probable. Clearly our locomotive builders have not 
suffered much at present from either American or Euro- 
pean competition, 


‘ 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


StruDENTs’ VIsIT TO SHEFFIELD AND MANCHESTER. 


Axsout twenty-five students of the Institution of Elec. 
trical Engineers left Marylebone Station at 10 a.m. on 
Monday, April 20, for Shetfield, for the purpose of visit- 
ing some of the most important works in the district 
during their Easter vacation. 

The following excellent "sg 
viously been arranged by Mr. H. 
tary to the Student Section :— 

Monday afternoon, April 20.—The Sheffield Electric 
Lighting Station and the Sheffield Corporation Electric 
Tramways power-house and system. 

Tuesday, April 21.—The works of Messrs. W. Cooke 
and Co., Tinsley ; the car-sheds of the Sheffield Corpora- 
tion Electric Tramways; and the Nunnery Colliery Com- 
pany’s coal mines. In the evening it was arranged that 
a or should be read at the Sheffield Technical College, 
by Mr. E. H. Crapper, on ‘‘ The Training of Electrical 

ungineers.” 


mme of visits had pre- 
Symons, honorary secre- 





nesday, April 22.—The worksof Messrs. John Brown 
| and Co.; the works of Messrs. Askham Brothers and 
| Wilson ; and the works of Messrs. Edgar Allen and Co. 

Thursday, April 23.—The works of Messrs. Walker 
and Hall. In the afternoon the party were to leave 
Sheffield for Manchester, arriving at 3.10 p.m., and im- 
mediately proceed to visit the Bloom-street and Dickin- 
son-street Generating Stations of the Manchester Cor- 
poration. 

Friday, April 24.—The works of the Chloride Elec- 
trical Storage Company, and the new works of the British 
Westinghouse Company, at Trafford Park. 

. — April 25.—Messrs. Ferranti’s works at Hol- 
inwood. 


Tue SHEFFIELD Exectric Licutine Station. 

The students commenced their visits at Sheffield at the 
Corporation’s electric lighting station. The supply of 
electricity was first started in 1886 by a pioneer company, 
which was re-formed in 1892, and at the same time ob- 
tained Parliamentary powers. The present works were 
rebuilt and enlarged in 1893. A new station is now being 
erected on a different site, equip with Parsons tur- 
bines and Stirling boilers, and will probably be running 
in the fall of the present year. It must be a satisfaction 
to all concerned that a new station will shortly be running 
equipped with a uniform plant ; for, indeed, it is hard to 
imagine what led to the installation of the various types of 
machinery in the present works— machines by many 
different makers, with no uniformity of phase or fre- 
quency. Visitors might well be forgiven had they mis- 
taken the building for a technical museum. The follow- 
ing is a list of the contents:—No. 1 set of machinery 
consists of a Parsons turbine, running at 3000 revolutions, 
coupled to a two-phase 300-kilowatt generator, with a 
frequency of 50 periods, giving 75 amperes per phase. In 
No. 2 the engine is of the vertical cross-compound type, 
built by Browett and Lindley, coupled to a 300-kilowatt 
single-phase Ferranti flywheel alternator making 150 
revolutions per minute. No. 3 is a cross-compound en- 
gine built by Messrs. McLaren and Co., of Leeds, and 
the two-phase 300-kilowatt generator was manufactured 
by the Electric Construction Company, of Wolver- 
hampton, and is a 50-period set. The engines of No. 4 
are by the same maker as the last set, but are of the 
triple-expansion surface-condensing marine type, with 
the pumps driven by the cross-head of the intermediate- 
pressure cylinder. They are coupled toa single-phase 
copper type Ferranti machine, capable of giving 125 kilo- 
watts at a frequency of 100. The fifth set is » Raworth- 
Mordey single-phase 300-kilowatt set, running at 273 revo- 
lutions, with a frequency of 100 cycles. The engines of 
No. 6 are by the same maker, and are of the same type as 
those of No. 4, but are coupled to a 600-kilowatt copper- 
type Ferranti machine; the frequency and the number of 
phases are the same asin No. 4. No. 7 consists of a Browett 
engine, driving a 600-kilowatt Mordey induction alternator, 
with a speed of 250 revolutions, giving two-phase current at 
50 cycles. The next unit has an output of about 1000 kilo- 
watts; both engine and dynamo were built by Messrs. 
Ferranti, the former being fitted with his well-known 
valve-gear, and the latter giving two-phase current at 
50 periods, and both running at 214 revolutions per 
minute. No.9 is again a Parsons single-phase set, run- 
ning at the same speed as No. 1, but giving 100 cycles 
per second ; the output is 500 kilowatts. Both this set 
and No. 6 will shortly be converted to two-phase machines. 
It was a great relief at last to find two exactly similar 
sets—Nos. 10 and 11 are identical in all respects. The 
triple-expansion engines were built by Messrs. McLaren 
and Co., and the two-phase generators by the Electric 
| Construction Company, each designed to give 600 kilo- 
| watts at 50 periods when running at 125 revolutions. As 
| far as could be ascertained, all these units work at a pres- 
| sure of 2000 to 2100 volts. All the high-tension switch- 
| gear is of the Ferranti oil-break type, so well known in 
| this country. 

The boiler-room equipment consists of five 250 horse- 

| power units by Ba and Wilcox, with Bennis 
| mechanical stokers ; the gases from these boilers pass 
through Green’s economisers on their way to the chimney ; 
steam jets are employed to assist the natural draught. 
There is also a battery of eight marine boilers, each 
|8 ft. 6 in. in diameter and 11 ft. long, with Ellis and 
Eaves’ patent system of induced draught. These are 
| mechanically fired with stokers of the Sprinkler class, 
|and provided with self-cleaning fire-bars, supplied by 
| Messrs. Bennis, of Bolton. 





THE SHEFFIELD CorPoRATION TRAMWAYS. 
On leaving the lighting station the weed were taken 
by special tram to the power-house of the Sheffield Cor- 
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ration tramways, and were shown much of interest by 
Mir. A. L. C. Fell, the general manager and engineer. 

In 1897 the Corporation obtained an Act for the con- 
version of their old horse tramway to electric traction, at 
the same time obtaining power to extend their existing 
hnes. In 1898 the work of conversion to electric traction 
was begun, and progressed so rapidly that in September, 
1899, the Netheredge, Tinsley, and Walkley routes were 
opened to public traffic. The power-house is situated on 
Sathem Island, with the River Don flowing on its north 
side, and a mill-race, fed by the river, running to the 
south. The surface condensers draw their water from 
this mill-race, while the boiler feed is supplied by the city 
mains. The coal has to be hauled to the station by 

. The complete coal-conveying plant was sup- 
plied by. the New Conveyor Gompeny, Smithwick, 
and is of the gravity bucket class. The conveyor is 
arranged in such a manner that it can tip the coal direct 
into the boiler bunkers, or into the store at the back. All 
coal passing into this store is weighed by Little’s revolv- 
ing measure. The power stations in this district have the 
great advantage of obtaining their coal at a cheap rate— 
the Corporation only pay 9s. a ton for washed nuts. 

The boiler-house is 182 ft. long and 40 ft. 6 in. wide ; it 
is equipped with plant capable of evaporating 120,000 lb. 
of water per hour at normal load, working at a pressure 
of 160 Ib. per square inch. There are two dry-backed 
marine boilers with Bennis mechanical stokers and super- 
heaters, each capable of evaporating 18,000 lb. of water 
por hour. There are also seven wet-backed marine 

ilers, each evaporating 8000 Ib. of water per hour ; one 
of these has already been fitted with the ‘‘ auto ” stoker, 
and five others are shortly to be fitted. The remaining 
boiler of this battery has the Bennis stoker. These nine 
boilers work with Messrs. Ellis and Eaves’ induced 
draught and air-heating apparatus. Besides these, there 
are two boilers built By the Stirling Boiler Company, 
Edinburgh, provided with Bennis stokers and Howden’s 
— of induced draught; both Stirling boilers are 
also capable of evaporating 18,000 lb. of water per hour. 

The engine-room is the same length as the boiler-room, 
and 50 ft. wide ; it is equipped with machinery having an 
output of 3675 kilowatts at normal load, but both engines 
and dynamos are designed to run at 25 per cent. over! 
for half-an-hour, and a momentary over-load of 50 per 
cent. without undue heating. There are three sets of 
machinery supplied by the British Thomson-Houston 
Company, each consisting of compound - condensing 
engines of a horizontal tandem type, built by Messrs. E. P. 
Allis, of Milwaukee, direct coupled to multipolar gene- 
rators running at 136 revolutions, developing 225 kilo- 
watts. There are also two vertical cross-compound con- 
densing engines of 1450 horse-power driving the British 
Thomson-Houston generators of 1000 kilowatts between 
their vertical standards, running at 90 revolutions per 
minute. Both these sets have flywheels of special traction 
type, 20 ft. in diameter and weighing 50 tons, supplied by 
Messrs, Cole, Marchent, and Morley. There are also 
two other compound units supplied by the same firm and 
coupled in a similar manner to the British Thomson- 
Houston generators of 500 kilowatts each, with cylinders 
20 in. and 40 in. in diameter respectively, with flywheels 
18 ft. in diameter and weighing 23 tons, running at the 
same speed as the last sets. 

The surface condensers are five in number, three with 
a cooling surface of 1900 square feet, and two with nearly 
double that area; they were all manufactured by Messrs. 
Wheeler, although one was supplied by the British 
Thomson-Houston Company. The steam cylinders for 
the pumps of smaller condensers are 14 in. in diameter 
with a stroke of 16 in. ; both air pump and circulating 
ae: are 16 in. in diameter, whilst the steam cylinders 
or the larger one are 16 in., with a stroke of 24in. The 
diameters of the air and circulating pumps are 18 in. and 
20 in. respectively. Mr. Fell has been connected with 
the scheme since its commencement, and it is largely due 
to his indefatigable energy that it has come so much to 
the fore. 

Messrs. Cooke AND Co.’s WorKS. 


At the works of Messrs. Cooke and Co. the students 
were cordially received by Mr. T. Wilkinson, chairman 
and managing director of the company, and were shown 
over the works by Mr. H. Ingold, manager of the wire- 
rope factory, and Mr. H. Else, manager of the iron 
works. The visitors had an excellent opportunity of 
seeing the entire process of the manufacture of wrought 
iron from the crude pig, from the time it entered the 
puddling furnace, where the impurities are oxidised, till 
it is the finished bar. The processes of puddling, balling, 
shearing, fagoting, and welding were followed with great 
interest, for most of the visitors had neverseen them before. 
They are, however, too well known to need description. 
The process which attracted most attention in these 
works was the manufacture of ‘ wire rods,” in which a 
white-hot steel billet 3 in. square, weighing some 130 1b., 
is heated in the furnace and rapidly backward 
and forward between the rolls of a powerful mill, gradually 
becoming longer and thinner. hen it becomes thin 
enough, it goes to the wire-rolling mill proper. Here it 
passes through a series of revolving rolls furnished with 
grooves gradually becoming smaller as it advances; the 
section of the first groove is a diamond, the second a 
hexagon, the third a square, and the fourth an ellipse; 
this order is repeated over and over again, the section 
of the grooves each time diminishing in size till some 
twenty rolls are fore the metal emerges in 
the form of a round rod ;; in. in diameter and 1200 ft. 
in length. The process is well known, but it never fails 
to fascinate those who see it for the first time, and watch 
the lengthening filament wriggling and twisting about 
on the floor like a fiery serpent. The bulk of the 
rods turned out at the works are afterwards cold drawn 
to a small diameter for the manufacture of wire ropes 





but, unfortunately for the students, this process is not 
carried out at these works. A large new wire-rod mill 
is now being built, capable of turning out 50 per cent. 
more work in the same time with fewer hands, fitted with 
all the latest labour-saving and fuel-economising devices. 

When the wire returns from the firm deputed to cold- 
draw it, it has to pass through the testing department, 
where a test-piece is taken from each end of every coil, 
and subjected to tensile, torsion, and bending tests. The 
students saw a number of tests carried out. 

The wire is carried to the floor above, where it is wound 
on bobbins. Many strands of different sizes, and with 
various number of wires, were being made at the time of 
the visit, such as six wires on one, niné wires on three, 
six wires around a hempen centre, &c. For larger cables 
each strand is again wound with one or two sets of wires 
outside the inner strand, the number depending upon the 
size of the cable required. All these strands are wound 
on bobbins as they are formed, and are afterwards carried 
by electric cranes to the closing and finishing machines. 

The closing machinery is similar to the stranding, only 
of a larger size, as it is dealing with a strand in place of 
a single wire. The die, through which the several strands 
pass immediately before being twisted around their cen- 
tral core, is made in halves, an active pressure always being 
maintained on the cable by means of a piece of rubber 
between it and the retaining plate. The principal work 
the firm does in this direction is making ropes for 
mining purposes, for both incline and winding work, 
flexible running riggings, hawsers, small flexible cords 
for raising arc lamps, and cables for suspension-bridge 
work. Some for the last-named purpose 24 in. in dia- 
meter were seen. Another set, 1? in. in diameter, is 
also being made, at present with a guaranteed _ten- 
sile breaking strain of 105 tons per square inch. These 
larger cables are made in a powerful machine capable of 
making 30 tons of rope in one piece, which means 33,600 
yards of stranding § in. in diameter, 26,880 yards of ? in. 
in diameter, 13,400 yards 1 in. in diameter, or 6720 yards 
with a diameter of 14 in. being employed in their con- 
struction. Each machine is provided with an instrument 
for measuring the length of cable made, giving the read- 
ings in fathoms, as there is less fear of inaccuracy when a 


oad | large unit is chosen as a standard. The guide-rods for 


mining shafts are made in a similar way to the ordinary 
wire cable, but consist of six solid rods of metal g in. in 
diameter, twisted about a metal core of the same size. 
The machines for producing these guides are the most 
powerful in the poopie Electric welding has been tried 
for joining strands when necessary, but has m aban- 
doned in favour of the older method, as the newer process 
has been found to render a joint more brittle, and not so 
reliable for cables required to pass over pulleys. 

The finished ropes are lifted by electric cranes, greased, 
ag loaded direct into the railway wagons, and taken 
bs 4 the firm’s own locomotives to the Great Central or 

idland Railway Company’s main line. 

The ropery was enlarged in 1902 to 2300 square feet of 
floor space for the machinery, and at the present time the 
firm are contemplating more than doubling this area. 

Messrs. Cooke and Co. are one of the few English firms 
that make horseshoes by machinery ; they have a separate 
department set aside for their production, fitted with a 
thoroughly up-to-date plant. Bars of metal already cut 
to the required length are heated one end at a time, and 
the calks are rapidly turned up in a stamping machine 
with three dies. After both calks are formed the metal 
is reheated, and all the holes punched in one press, in 
a small machine, with water continually playing on 
the row of punches. Another heat is required before 
the shoe is bent round, when the bar of metal, 
still a straight length, is placed on the slanting table of a 
machine provided with a fixed block of the required 
form, and movable arms furnished with cams; the latter, 
being forced upward by an arrangement of levers, pro- 
duces the familiar emblem of good luck by wrapping the 
flat bar of metal round the fixed block. The shoes are 
finally flattened and further shaped (if required) by a 
drop-hammer ; the hammer-block is attached to a broad 
web belt, which over a revolving wheel some distance 
above, the other end of the belt being free; on the operator 
pulling this free end the block is raised by the wheel, and 
on being released the hammer descends between vertical 
guides upon its work, During the South African War the 
firm supplied the War Office with 10,000 horse-shoes per 
week for a period of two years. One set of machinery is 
capable of turning out eight shoes per minute. 

he works were established in 1866 on a much smaller 
scale ; at the present time over 600 hands are employed, 
turning out about 35,000 tons of goods per annum. 


(To be continued.) 








CATALOGUES. 

THE Anglo-American Machine-Tool Company, which 
was formerly known as the Richards Machine-Tool Com- 
pany, of 5, Laurence Pountney-hill, E.C., have published 
a general catalogue of their machine-tools. These, it will 
be remembered, are characterised by marked individuality 
even when of old-established and well-recognised bed pee 
The open-side planing machines originally introduced by 
this firm are, we observe, now made in standard sizes 
capable of planing up to 48 in. in width —o ft. in length. 

We have received from Mr. Axel Welin, Hopetoun 
House, Lloyd’s-avenue, E.C., a finely got-up catalogue 
devoted to his coal davits, which were described and illus- 
trated in our issue of February 14, 1902. 

The Niles-Bement-Pond Company, of 23-25, Victoria- 
street, S.W., have issued a new a describing their 
adjustable multi-spindle drilling machines. Other note- 
worthy tools described are special machines for borin 
simultaneously both ends of locomotive connecting an 
coupling rods, Another catalogue received from the 





same firm shows various patterns of light and heavy 
horizontal boring, drilling, and milling machines. 

Messrs. J. I. Thornycroft and Co., Limited, of the 
Church Wharf, Chiswick, have issued a new catalogue of 
the Thornycroft-Marshall water-tube boilers as made by 
themselves, and by Messrs. R. and W. Hawthorn, 
Leslie, and Co., Limited, of the St. Peter’s Works, New- 
castle-on-Tyne. These boilers differ from the original 
Thornycroft boiler in having tubes of large diameter, 
which, moreover, are tient. | more or less horizontally 
in tag of being steeply inclined, as in the small-tube 
boilers. 

Incandescent burners fed with gas made by the vapori- 
sation of petroleum are described in the catalogue issued 
by the Anglo-Swedish Lighting and Heating Syndicate, 
25, Minories, London, E. Large lamps ene 
of oil in ten hours give 700 candle-power, while small 
lamps consuming 1 pint in ten hours give 60 candle-power. 
The details of the lamps, which are quite. self-contained, 
are well worked out. 

We have received a copy of the new catalogue issued by 
the Vacuum Cleaner Company, Limited, of 25, Victoria- 
street, S.W. This company, it will be remembered, clean 
carpets and upholstery, without lifting or removing them,, 
by sucking air through theni. This air carries with it the 
whole of the dust. 

_Mr. James T. Pearson, of Burnley, has sent us a list of 
his specialities for electric tramway work. 

The Cassel Self-Regulating Water Wheels, Limited, of 
56, Broad Street Avenue, E.C., have published a new 
ee of their self-regulating Pelton wheels. The 
special feature of these wheels is that they are completely 
built up of two half wheels which can slide longitudinally 
on their shaft. At low speeds the two halvesare held in 
contact by springs, but at excessive speeds the centri- 
fugal action of certain weighted levers overcomes the 
pressure of the springs, the half wheels separate, and 
the jet plays between them, missing the bucket. With 
wheels of from 10 to 500 brake horse-power, the change 
in speed on suddenly throwing off all the load is always 
under 3 per cent., and generally under 2 per cent. 

We have received from the Keighley ‘lectrical Engi- 
neering Company, Limited, of the Vulcan Works, 
Keighley, a copy of their new price-list of house service 
fuse-boxes. 

Messrs. Wm. Angus and Company, of 44-52, Paul- 
street, E.C., have sent us a copy of their catalogue of 
chairs, settees, and stools specially suited to office require- 
ments, and ranging from the simplest types up to the most 
elaborate revolving and tilting arm-chairs, 

The Atlas Company, Limited, of Hopetoun House, 
E.C., have sent us a copy of their new catalogue of am- 
monia and carbonic acid refrigerating plant and ice- 
making machines. 

The Machine-Tool Company, Limited, of 10, Low 
Pavement, Nottingham, have sent us a copy of their 
list of new and second-hand machine-tools now in stock. 

Messrs. Samuel Denison and Son, of the Hunslet 
Foundry, Leeds, have published a new price-list of weigh- 
ing machines of practically all types and sizes. Special 
interest attaches to the Blake-Denison continuous weigh- 
ing machine, by means of which the amount of ore, coal, 
or cement passing through a conveyor is automatically 
“ee on its passage and the total weight delivered re- 
corded. No attendant is required, and it is stated that 
the maximum error made does not exceed 4 per cent. 

We have received from Erith’s Engineering Company, 
70, Gracechurch-street, London, a copy of # catalogue de- 
scribing the firm’s under-feed automatic stoker. A steam- 
operated ram is used to force the fuel into the furnace. 
Another catalogue issued by this firm describes their 
brick-drying plant. 

We have received from Mr. Wm. Craig, of 20, Bucklers- 
bury, E.C., a circular describing Schmid’s water-meter, 
for the sale of which he is the sole agent in the United 
Kingdom. 

e have received from the Gilbert Arc Lamp Com- 
pany, Limited, of Chingford, Essex, a copy of their new 
catalogue, in which special attention is drawn to a 200- 
watt enclosed lamp and to a special type of twin-carbon 
arc lamp which can be worked direct off a 200 or 250-volt 
circult. 

The Lahmeyer Electric Company, Limited, of 109-111, 
New Oxford-street, W.C., have sent us a circular calling 
attention to motors of their make specially fitted for the 
direct driving of machine-tools. 

A useful adaptation of the now well-known flexible 
metallic tubing is described in a circular just issued by 
Messrs. A. Finney and Co., Navigation-street, Birming- 
ham. The tubing in question is used to form the spout 
of a suds-can for lathes in place of the swivel-jointed 
piping hitherto commonly used. It is stated that the 
tubing can be bent to any position, and will then remain 
in this position. 

Messrs. Armstrong and Comgeny 110, Cannon-street, 
E.C., have sent us a specimen of their bronze name-plate 
castings, which they make in all sizes from # in. by # in. 
up to 36 in. by 36 in. 

Mr. Wm. yo of Salisbury House, London Wall, 
E.C., has sent us a copy of the new edition of his cata- 
logue describing the Chevalet.Boby heater-detartariser, 
which is now in use at a large number of central sta- 
tions and power plants. ; : 

The Schuckert surface-contact system is described in de- 
tail in a pamphlet just published by the British Schuckert 
Electric Company, Limited, of Clun House, Surrey- 
street, W.C. ‘ 

Under the name of “‘Stu-ka-lite,” the Stu-ka-lite Syn- 
dicate, 139, Bridge-street, Greenwich, are introducing a 
cement plaster which is claimed to be identical with that 
used by the ancient Egyptians. The price-list sent us by 
the company is devoted mainly to a discussion on the 
Egyptian hieroglyphs, 
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RAILWAY ACCIDENTS. 
TRAIN OVERTURNED NEAR ULVERSTON. 


A REMARKABLE accident, which took place on the 
Furness Railway on abeerjory’ | 27 last, is discussed in a 
recent report to the Board of Trade by Major Druitt. As 
the 4.25 a.m. passenger train from Carnforth to Barrow 
was standing on the Leven Viaduct, near Ulverston, on 
the Furness Railway, it was completely overturned by 
the wind. Fortunately the passengers numbered onl 
34, and of these but one was seriously injured, though a 
suffered somewhat. The Leven Viaduct is situated to the 
north of Morecambe Bay, across the estuary of the River 
Leven. It is 500 yards long by 25 ft. wide, and carries 
a double line of rails. It consists of iron girders of 

enerally 30 ft. span, supported on cast-iron piles. 
ft has no parapets, but — hand-rails, so that 
the train got the full force of the wind for its whole 
height. All the carriages were overturned save the one 
next the engine, which was held up by the coup- 
ling. Accidents of this kind are very rare, though it 
has long been known that a side pressure of from 30 Ib. 
to 35 lb. per square foot was more than sufficient to over- 
turn an average passenger coach. In practice, however, 
such pressures are only attained under special conditions 
like the present. In open country the friction of the 
ground over which the wind sweeps makes the pressure 
within a few feet of the ground much less than it is at a 
height of 50 ft. or 60 ft.; and, further, it is also known 
that intense wind-pressures are very local, so that whilst 
the maximum pressure on a 1-ft. anemometer at the Forth 
Bridge was 31 lb. per square foot, the average over a 
board of 300 square feet was 19 1b. only. In fact, it is 
only in a situation such as the scene of the present acci- 
dent that the wind-pressure on a train can ever become 
dangerous. Here the rail level was, at the time of the 
accident, abont 28 ft. above the level of the water, and 
the wind had a clear sweep over the perfectly level sur- 
face of the bay for a distance of quite 20 miles At 
Barrow, a few miles away, a velocity of 120 miles an 
hour was observed during the storm. Though we cannot 
always agree with the Board of Trade inspectors in their 
criticisms on the accidents on which they report, which 
often show a lack of a sense of proportion, in this case 
we concur with Major Druitt in the opinion that the 
absence of a parapet on the viaduct contribu to 
the disaster. The viaduct was built in 1857, before 
the Board of Trade regulation requiring the provision 
in all bridges of substantial parapets 4 ft. 6 in. high 
was in force. Some interesting figures are given as 
to the actual wind pressures needed to overturn the 
different vehicles in the train. The stiffest vehicle was 
a London and North-Western bogie brake, which would 
require a wind pressure of 42 lb, per square inch to over- 
throw it. The six-wheeled vehicles would require 35 Ib. 
and the four-wheeled ones 32 Ib. per square foot. 


DERAILMENT AND COLLISION AT BLAYDON. 


In a recent report to the Board of Trade, Colonel von 
Donop gives his conclusions as to the origin of a derail- 
ment on February 24, at Blaydon, on the North-Eastern 
Railway, of a goods van, which was subsequently run 
into by a passenger train, fortunately without much injury 
to material, and none whatever to either the servants of 
the company or the passengers in the colliding train. 
The accident took place at Scotswood Bridge Junction, 
at which point the main lines run nearly east and west, 
and have junctions on the south-west to Consett and on 
the north side to the Blaydon sidings. The goods 
train, of which the derailed van formed part, had 
arrived from the Consett branch shortly before the acci- 
dent, and had crossed the junction on the up main 
line with a view to backing into the Blaydon sidin 
The train men assert that the train was a clear of the 
siding points before it commenced to back; but Colonel 
von bees considers that they are probably wrong in 
this, and that at the time the train commenced to back 
the tail van was fouling the points. In any case, one pair 
of wheels of the van kept along the main line, whilst the 
other pair followed the crossing, with the natural result 
that the van left the rails, and slewing round at right 
angles to the main line, one end of it reached over the 
6-ft. way, and obstructed the down main line, along which 
a passenger train was at that moment proceeding. The 
engine struck the van, knocking it over, but not quite 
clear of the rest of its train, though the damage done con- 
sisted mainly in the knocking off of handles and foot- 
boards. Colonel von Donop suggests that to avoid such 
accidents in the future it would be well to ‘‘ detect” 
points which, like those in the present case, are frequently 
run through in the facing direction. 








THE LAW OF MASTER AND SERVANT. 

Rothwell v. Davies.—This case, which came before the 
Court on April 24, and raised 1 singular question under the 
Workmen’s Compensation Act of 1897, was an appeal by 
the master from the refusal of the County Court Judge at 
Birkenhead to review an award made some time ago, 
whereby the workman received 17s. a week as compensa- 
tion for personal injury. According to a report in the 
Morning Post it seemed that Davies while planing some 
wood injured one of the fingers of his right hand. Though 
the wound healed, the bone protruded, and he was unable 
to earn the same wages as before. The master asked him 
to see a doctor, who oe it as his opinion that an opera- 
tion would probably be successful, and that he would then 
be able to go back to his old employment. In that event 
the compensation would either cease altogether or be de- 
creased In proportion to the wages he was able to com- 
mand. The workman afterwards saw another doctor, 
who said he thought the operation might be attended 
with:danger. The workman declined to have it per- 





formed unless the master insured him for such an amount 
as. in the event of the operation ending fatally, would pro- 
vide for his family. The County Court Judge declined to 
vary the award. The employers a 

Mr. Rawlinson, K.C., and Mr. peared for the 
master; Mr. Pickford, K.C., and Mr. Otter-Barry for 
the workman. 

Mr. Rawlinson said the master considered that the work- 
man ought not to be dime tten bage: compensation when by 
undergoing aslight operation he might reasonably hope to 

in the use of his hand. 

rd Justice Mathew: Why should he force a man to 
undergo an opegation against his will? Moreover, the 
insurance company for whose benefit the man was to 
undergo the operation has so little for his life 
that it would not even insure it for the benefit of his 
family if blood poisoning set in and the operation proved 
fatal. 
Without calling on the respondent, 

The Master of the Rolls said this was a perfectly hope- 
less appeal. The doctors that there was some ris 
attending the operation. What would be the feelings of 
the judge who had forced a man to undergo, against his 
will, an operation that proved fatal? He certainly should 
not like to take such a responsibility on his shoulders, and 
therefore he thought the judge was perfectly justified in 
refusing to consider such evidence. 

The Lords Justices concurred, and the appeal was dis- 
missed with costs. 

On Friday, April 24, his Honour Judge Addison, K.C., 
decided an important point under the Workmen’s Com- 
pensation Act. It appears from a report in the Morning 
Post that a stevedore’s labourer sought compensation for 

rmanent disablement from Messrs. Drolenvaux and 

remner, ship brokers and agents, Great Tower-street. 
Mr. J. B. Matthews was counsel for the applicant, and 
Mr. Nield for the respondents. Mr. Matthews said that 
the plaintiff was working on a ship named the Olivia, 
which belonged to a German firm, and she was lying in 
the middle of the river. Steam was being used to load 
her, and therefore she, or rather her machinery, consti- 
tuted a ‘‘factory” within the meaning of the Act. 
Being a foreign ship and foreign owned, that Court had 
no jurisdiction over her after she had left the Thames. It 
was therefore important that the applicant should be 
able to get at somebody in this country who was liable. 
The respondents were the British agents for this line of 
steamers, and they were the people to whom the ship 
was accredited. So soon as she arrived in the Thames 
they went aboard, made arrangements with the captain 
as to unloading and loading, provided the necessary 
money for the work, and generally took charge of the 
vessel. For that reason S contended that they were 
‘undertakers ” or ‘‘ part occupiers” within the meaning 
of the Act, and were in consequence liable. Evidence 
was given that the plaintiff was engaged putting on one 
of the-hatches, when it fell through, being too short, and 
dragged him with it into the hold. He received injuries 
which had permanently incapacitated him. He was em- 
ployed by a ganger who was paid by the mate on three 
days, but on the day of the accident the mate himself 
personally enenged him. A representative of the re- 
spondents was, however, always in attendance, and the 
mate worked under that gentleman’s orders and direc- 
tions. Further, the respondents had control over all the 

oods shipped or unloaded, and . such authority 
that they could even dismiss the captain or the mate, or 
put the ship into dock for repairs. r. Matthews argued 
that the respondents were in the position of the owner of 
a carriage, and the captain and mate in that of the coach- 
man. After a long argument his Honour, without hear- 
ing the repondents, held that no evidence had been given 
on which he could find that the respondents were in 
“occupation” of the ‘‘ factory,” and, consequently, he 
could not find that they were “undertakers” within 
the por of the Act. He dismissed the application 
with costs, but granted stay of execution with a view to 
an appeal. 
Mr. Matthews: The effect of your Honour’s decision, 
if upheld, will be that foreign-owned ships will be able to 
escape responsibility under this Act, because nobody can 
be got at or sued. 

His Honour: That is a disadvantage men have to put 
up with when they work for foreigners. 


led. 
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FATAL STEAM-PIPE EXPLOSION. 

A FORMAL investigation recently conducted at Hednes- 
ford by-the Board of Trade under the provisions of the 
Boiler Explosions Acts, 1882 and 1890, is of interest, and 
should act as a warning to boiler-owners to see that their 
steam-pipe arrangements are thoroughly safe. The inves- 
tigation was conducted by Mr. Howard Smith, barrister- 
at-law, and Mr. F. J. Pilcher, consulting engineer, and 
referred to an explosion which occurred on November 8 at 
the Valley Mine, aenas to the Cannock and Rugely 
Colliery Company, Hednesford. By that explosion the 
engine-winder was scalded to death. 

n opening the proceedings for the Board of Trade, 
Mr. G. C. Vaux described the boilers and arrangements 
at the colliery, and said that on November 8, after some 
repairs had been made to one of the boilers (No. 13), the 
main steam a was blown out of the stuffing-box be- 
tween that boiler and the adjoining one, with the result 
that the steam from the vy al of eight boilers then at 
work escaped and filled the boiler-house, in consequence 
of which a man who was near at the time wasso severely 
scalded that he died the same night. 

Various witnesses were called, and among them Mr. 
R. S. Williamson, general manager of the colliery, who 
gave a detailed description of the boilers and pipes, which 
were made, he said, by Messrs. Thernwill and Warham, 
of Burton-on-Trent, in 1873, The boilers were in- 





sured, but not the steam pipes ; but even if the pipes had 
been insured, he did not think it would have prevented 
the explosion. e 

Mr. J. G. Taylor, chief.engineer to the colliery com. 
pany, said that the steam pipe which failed was 9 in. in 

iameter and § in. thick, made of cast iron. There had 
been no indication of danger. Ifhe had thought of it, he 
might have seen the necessity for staying the pipe, but 
it had been in exactly the same position before he joined 
the company, and ever since he had held his present 
position. : 4 

Mr. Arthur Clack, engineer at the Valley Mine, said 
he reported daily on the condition of the pipes and boilers. 
The non-supporting of the steam pipe was, perhaps, an 
oversight. 

Mr. Tremain, engineer-surveyor to the Board of Trade, 
om plans of the boilers, pipes, and stuffing-boxes. 

he explosion was caused by the absence of efficient 
means to prevent the steam pipe being blown out of the 
expansion joint. There should have been lugs and bolts 


k | introduced, and he should have expected any ordinary 


engineer to have adopted the necessary precautions. _ 

After Mr. Vaux had submitted a number of questions 
to the consideration of the Court, Mr. Howard Smith 
gave judgment. The explosion was caused, he said, by 
the neglect of Mr. Taylor, the chief engineer, who ought 
to have adequately secured the steam pipes in the 
stuffing-boxes. It had been said that the explosion might 
have been prevented if horizontal shoring had been placed 
between the wall of the shed and the end of the range of 
pipes. This precaution would have had the effect of pre- 
venting the explosion, but it was not the proper one to 
have been taken, The pipes should have been fitted with 
lugs and fastened to the stuffing-boxes in the usual 
manner in vogue with steam pipes. Mr. Taylor was com- 
petent to perform his duties, But this oversight was a 
negligent act. A reason for that negligence, but not, an 
excuse, might, perhaps, be found in the fact that{his pre- 
decessors were also guilty of it, for nearly all the pipes at 
the colliery had been worked for the last 27 years with- 
out proper precautions. The colliery company were re- 
sponsible for this act of negligence, and Mr. Howard 
Smith directed that they should pay to the Board of 
Trade the sum of 257. towards the costs and expenses of 
the investigation. The total costs amounted, Mr, Vaux 
said, to between 60/. and 700. 








LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 25th ult., Messrs, W. Doxford and 
Sons, Limited, Sunderland, launched the turret-steamer 
Clan Forbes, for the Clan Line Steamers, Limited, 
(Cayzer, Irvine, and Co.), Glasgow. The vessel is a 
sister-ship of the Clan Grant, and others previously built. 
The dimensions are:—Length, 360 ft.; breadth, 48 ft.; 
depth, 27} ft.; gross register, 3950 tons; net, 2500 tons ; 
deadweight carrying er , 6000 tons on 22 ft. 4 in, 
draught of water. The Clan Forbes is fitted with 
engines, built by Messrs. Doxford, to give a speed 
of 11 knots loaded. The cylinders are 254 in., 42 in., 
and 69 in. in diameter by 48 in. stroke. There are 
two boilers, working at 180 lb. pressure, with Howden’s 
system of forced draught. 


The s.s. Mariner, built by Messrs. Wm. Gray and Co. 
Limited, for Messrs. Needham Brothers, West Hartlepool, 
had her trial trip on Saturday, the 25th ult. The vessel has 
been built to Lloyd’s highest.class. Her dimensions are :— 
Length over all, 312 ft.; breadth, 43 ft.; and depth, 
22 ft. 34in, Triple-expansion engines have been supplied 
from the Central Marine Engine Works of the builders, 
having cylinders 23 in., 364 in., and 62 in. in diameter, 
with a piston stroke of 39 in., and two steel boilers 
adapted for a working pressure of 180 lb. per square inch. 
The vessel was fully loaded, and on a series of runs on 
the Whitley measured mile a speed of over 10 knots was 
maintained. 


The s.s. Crosby Hall, which has been built by Messrs. 
C. 8. Swan and Hunter, Limited, Wallsend-on-Tyne, for 
the Hall Line service of the Ellerman Lines, was taken 
out to sea on Saturday, the 25th ult., for her trial trip. 
The principal dimensions of the vessel are:—Length 
over all, 375 ft.; beam, extreme, 46 ft. 8 in. ; depth, 
moulded, 29 ft. 11 in. She has been designed to suit the 
owners’ South African trade, with a very complete 
arrangement for loading and unloading cargo. The 
machinery has been constructed by the Wallsend Slipway 
and Engineering Company, and consists of a set of triple- 
expansion engines having cylinders 234 in., 39 in., and 
68 in. in diameter by 48 in. stroke, steam being supplied 
by two large single-ended boilers fitted with Mortons 
system of forced draught, and working at a pressure of 
200 lb. per square inch. A mean speed of over 12} knots 
was attained on the measured mile. 


The Indo-China Steam Navigation Company’s new 
steamer Tung Shing, whose name means “mutual pro- 
motion,” went for a very successful trial trip on Tuesday, 
the 28th ult. The steamer, which has been built and 
engined - Messrs. Wigham-Richardson and Co., Limited, 
at their Neptune Works, Neweastle-on-Tyne, is 275 ft. in 
length by 40 ft. beam, and is fitted with accommodation 
for a limited number of European and Chinese passengers. 
The engines are of the triple-expansion type, and on the 
trial trip they worked without the slightest hitch, giving 
satisfaction to all concerned. 


H.M. torpedo-boat destroyer Arun was launched on 
Wednesday, the 29th ult., from the works of Messrs. 
Laird Brothers, Limited, Birkenhead. It is the third 
of four of the new type of torpedo-boat destroyer which 
this firm are building for the Admiralty. 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD 


CompirteD By W. LLOYD WISE. 


SSLECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 

The number of views given in the Specification Drawings is stated 

pes wher’ none are mentioned, the Specification is not 

Where inventions are communicated from abroad, the Names, 
é&c., of the Communicators are — tin italics. 

Ogee evens a ined at the Patent Ofice Sale 

anch, 25, a Buildings, Chancery-lane, W.C., at 


the ee of 8d. 

The date of the advertisement of the of a Complete 
—— is, in each case, given abstract, unless the 
‘atent has been sealed, when the date of sealing is given. 
Bay scorns at , time within re on - the date of 
‘isement o, acceptance of a Complete ification, 
give notice at the Patent Office of opposition to tas grant of a 

Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES, 


8907. T. Gibson, Alloa, N.B. Harrows. [2 Figs.] 
April 17, 1902.—Harrows as at present constructed do not 
keep a uniform grip upon the ground, but jump and cause 
varying strain upon the horses, frequently with the production of 
collar sores. In order that the grip upon the ground may not be 
relaxed, harrows according to thisinvention have inclined digging 











blades extending laterally and fastened at the bottoms of the 
front rows of tines. Such digging blades may be in proportion, 
number, and disposition as shown in the drawing. It is stated 
that such a harrow may be drawn over difficult land by three 
horses where six would have been necessary with a harrow of 
like size of ordinary construction. (Accepted March 25, 1903.) 


ELECTRICAL APPARATUS. 


7080. W. M. Thornton, Newcastle-on-Tyne. Elec- 
trical Measuring Instrument. [5 Fiys.] March 22, 1902.— 
Thisinvention provides an electromagnetic measuring instrument 
for use in indicating the strength of an electric current or of a mag- 
netic flux. The instrument comprises an outer cylindrical shell of 
soft iron ; two coils, one being in arecess in the upper end of the 
shell, and the other in a recess in the lower end of the shell ; top 
and bottom covers; a soft iron core and a vertical movable coil 
mounted in the annular space or air-gap between the core and the 
coils and intermediate part of the shell. The coils are wound to 
give a uniform radial magnetic field, and an additional winding 
is provided so that the current which passes through the movable 
coil also helps to magnetise the core. The core is divided dia- 
metrically into two parts. The moving coil in the case of an 
ammeter is made of a copper strip, with the ends passing radially 
through the core to the centre, and up and down through the 
centre of the core and the centres of the top and bottom covers 
respectively. . Above and below the instrument are drums and 
pulleys supportcd on fixed shafts or pins. Each drum is con- 
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nected to its shaft by a spiral spring having one end of the ribbon 
or wire fastened tothe shaft, and the other end to the internal 
surface of the drum, the action of the springs in their respective 
drums being opposed to each other. Flexible copper wires are 
fixed to and coil on the drums, and have their other ends fastened 
to the ends of the stiff copper wire cr rod of the moving coil, and 
which project through the top and bottom covers of the instru- 
ment respectively. Conductors are led from the drums to the 
terminals of the electric circuit. A cord is connected to the upper 
drum or to the upper end of the projecting stiff wire or rod and 
is carried vertically to a point where it is connected to a light 
helical spring having its upper end fixed. A pointer, pencil, or 
the like is fixed to the bottom end of the spring or its equivalent, 
and records or indicates the number of amperes in the circuit. 
The spring drums are provided with ratchets and pawls, so that 
the wires and rods connecting the two drums together can be put 


this invention, and in order to provide a convenient combination 
for measuring the current taken by incandescence lamps, an 
ampere-meter of appropriate size is combined with a lamp socket 





or a wall socket. 
may be constructed as 
1903.) 


11,824. H. H. Lake, London. 
Company, Schenectady, N.Y., U.S.A.) amo - Electric 
Machines. [4 Fivs.) May 24, 1902.—In this specification is 
broadly claimed ‘‘The method of making a coil for a dynamo- 
electric machine by assembling separate layers of a flat con- 
ductor substantially as described.” The coil is made up of a 
number of flat conductors, because a heavy bar would be difficult 
to bend. The invention relates to conductors consisting merely 


The device having a. plug for a wall socket 
a table standard. (Accepted March 25, 


(The General Electric 


Fig./. 





of a single turn, and which may be made up of punched and 
slotted annuli as well as of conductors helically coiled_and in 
which the several flat conductors have to be screwed one inside 
the other for assembling. Short helices may be made by cutting 
up a long helix, and this is broadly claimed in the following 
terms :—‘‘The method of forming the layers by winding a con- 
ductor into a helix and cutting said helix into lengths substan- 
tially as described.” (Accepted March 25, 1903.) 


11,972. A. Fischer, Berlin. Storage Battery Plates. 
[9 Figs.) May 26, 1902.—This invention relates to storage battery 
plates of folded lead sheet. In order that the whole surface of 
such a plate may be accessible to current from both sides the ridges 
of the folds are notched through so as to form tongues, which are 
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then bent outwards. The cutting of the tongues may be effected 
in a press provided with knives and with means for as 
relative movement between the plates and the knives. Such accu- 
mulator plates may be stiffened by folded strips having their folds 
interleaved between the folds of the plates. (Accepted March 25, 
1903.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


7339. M. Graham, Leeds. Coke-Conveyor Chains. 
(2 Figs.] March 26, 1902.—This invention provides a certain form 





under any required tension, which will continue practically con- 
stant. By va ‘ying the tension, the scale of ampere windings will 
be varied, as will also the zero point. (Accepted March 25, 1903.) 


10,444. C. Buz, Frankfort-on-the-Main, Germany. 
Current-Measurer, [2 Figs.] May 6, 1992.—According to 


| of British Letters Patent No. 24,659, of 1899. In order to facilitate 


of roller chain for hot coke conveyors for works, and is in 
reference to apparatus such as that descri in the Specification 


renewal of the rollers or runners and to provide a larger bearing 
surface at joints between links the runners are pivoted in the 


| is an enlarged hole in the inner link at link joints, and the outer 
| link has corresponding side ‘projecting bosses, The runners or 























rollers can be renewed without taking the chain to pieces. (Ac- 
cepted March 25, 1903.) 


GUNS AND EXPLOSIVES. 
11,088, E, Finke, Bremen. Cattle-Slaughtering 
Gun.» [6 Figs.) May 14, 1902 —This invention provides a fire- 
arm or tool for cattle-slaughtering. The weapon drives a bolt 


into the brain of the animal, and the bolt when it has entered 
the brain affords, by means of a longitudinal perforation, a path 


fe f 

















for the powder gases into the brain cavity, thus Luce ype great 
shock, and instant death of the animal. The enlarged rear end 
of the bolt fits in the barrel of the firearm, whilst the tapering 
front part thereof s through a cap removably fastened on 
the barrel, and which serves as a stop for the bolt. (Accepted 
March 18, 1903.) 


6034. H. C. Dunlop, London. Sights. (6 Figs.) 
March 12, 1902,—In the gun-sight according to this invention 
there is for a fore-sight a curved tangent scale engraved or 
photographed upon a lens or transparent sheet, or, it may be, 
mechanically constructed and mounted, but is preferably photo- 
graphed upon a lens or curved surface so shaped as to correct for 
aberration and drift. The back-sight is an orthoptic disc or a 
monocular or binocular telescope. The fore-sight is so mounted 


Fég.3. 























that through the back-sight both the target and the fore-sight 
may be focussed with one eye. When a telescope is used for the 
back-sight one of the lenses may be adjustable for varying the 
—— size of the tangent scale. The eye aperture or the 
object-glass of a telescopic back-sight may be adjustable for 
correction. A cross level may be combined with the sight in 
order that the level of the gun may not affect the sighting. 
(Accepted March 25, 1903.) 

9213. The Wilkinson Sword Company, Limited. 
and H. W. waa, Lente Breech- Adapters, 
{1 Fig.] April 21, 1902.—The breech-adapter, for firing small- 
sized ammunition in ordinary rifles, according to this invention 
comprises a hardened steel plug, preferably electro-coppered, to 











receive the blow of the striker and the back-blow of the cartridge 
base. The striker may be guided and the steel plug held by a 
tube retained in position in the case by a split ring. The use of 
hardened steel for the plug prevents the hole penetrated by the 
striker from becoming mered up by the back-blow from the 
bases of the cartridges fired. (Accepted March 25, 1903.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


8494. J. T. Martin, London. Casting Metal. 
(4 Figs.) April 11, 1902.—A mould for pig metal, a for 


moulding, are according to this invention as follow :—-The mould- 





links between link joints upon pins secured by cotters, and there | 





bed is prepared between two rails by loosening the sand and 
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striking it off level with the rails. A roller having journals bear- 
ing on the rails is over the loosened sand and — it, 
and ribs extending round the periphery of the roller form 





channels in the sand, into which the molten. metal is afterwards 
run, and from which, when cold, it is withdrawn and broken 
into lengths at indented places corresponding with indents on the 
roller ri (Accepted March 18, 1903.) 


27,615. A. G. Blozam, Londen. (Firma-Press und Wal- 
zwerk A.-G, Dusseldorf-Reisholz, Germany.) Metal-Rolling. 


(2 Figs.] December 15, 1902.—In apparatus for rolling endless | (4 


bodies of metals it is necessary to be able to adjust the rollers 
during’ the operation of rolling. In order that the distances 
through which both ends of the movable roll are moved shall he 
alike, irrespective of the position or t of the pi or 
pressures applied, and irrespective of any unequal resistance to 





Fig. 1. 























such applied pressure (as ry be caused by the material rolled 


not being in the middie of the rolls), according to this invention 
the adjusting mechanism for the two ends of the rolls is appro- 
priately coupled by means of levers, There is broadly claimed :— 
**In rolls for rolling endless material connecting the parts which 
transmit the pressure to the journals by lever mechanism, sub- 
red as and for the purpose set forth.” (Accepted March 25, 
1903. 


27,778. H. Harmet, St. Etienne, Loire, France. 
Comp: Steel. (9 Figs.}] December 16, 1902.—This in- 
vention relates to the compression of steel by forcing it into conical 
moulds, and according thereto there is provided a form of conical 
ingot mould for the compression of small ingots. The conical 
mould is in one or more parts, and has a prolongation or die with 
one or more conical parts between two cylindrical parts. The top 


Fig. 1. Fig.2. 




















of the mould is left free, and the steel, whilst liquid, is put into 
the larger end of the mould, and the mould is then carried to the 

and the steel caused 7 eee to advance during solidi- 
Keation towards the smaller end of the mould and prolongation. 
The compressed billet of steel, by pressure rendered homogeneous, 


is then forced towards the larger end of the mould for removal | pipe 


therefrom. (Accepted March 25, 1903.) 


6486. O. Thiel, Kaiserlautern, . Rever- 
Furnaces. [7 Figs.) March 17, 1902.—In sta- 

tionary open-hearth or reverberatory furnaces, and in order to 
enable the fluid content of the furnace to be discharged wholly or 
in any desired proportion, according to this invention instead of 
the single tapping hole atthe lowest point of the hearth, as 
heretofore usual, there are provided several tapping holes at dif- 
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ferent heights in blocks or parts of one of the walls—preferably 
the back wall—of the furnace. The wall may be provided with a 
recess and enlargement extending outwards, and containing the 
tapping . It is stated that “ the whole is nothing but an 
open tapping device, and the furnace provided with it could be 
called a hearth furnace with open breast,” and that “‘ the fluid mass 
is therefore perfectly visible and accessible at any moment.” 
coepted Mi 
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STEAM ENGINES, BOILERS, EVAPORATOBRS, &c. 


6459. A. Bolton, Manchester. Superheaters. [4 Figs.] 
March 17, 1902.—This invention provides improvements upon 
superheaters of the kind described in the specification of British 
Patent No. 19,466, of 1900. According thereto the interior of 
the inve ged box is divided horizontally into an upper and 
lower chamber by means of a flat plate secured to internal 
flanges formed on the box. The upper chamber is also divided 
into two separate compartments by means of a vertical midfeather 
placed between the inlet and the outlet passages, the lower 
chamber being open from end to end. Small holes are drilled 
through the flat plate above mentioned on both sides of the ver- 


Fig.1. 


tical midfeather, and inserted in these are tubes open at both 
ends; corresponding holes are made through the bottom of the 
box (but larger in diameter), and carry tubes closed at the 
bottom and surrounding the smaller inner tubes. In this arrange- 
ment “when the steam is admitted at the inlet pipe it fills only 
one-half of the upper chamber and passes down half of the inner 
tubes into the bottom of the outer tubes, which it then ascends 
into the lower chamber, and as this is open from end to end, it 
then descends the outer pipes of the other half to the bottom, and 
ascends the corresponding inner pipes into the other half of the 
1a) chamber and escapes by the exit pipe.” (Accepted March 18, 
1903. 


10,728. W. R. Preston, Deptford, Kent. Boiler 
Stays. [10 Figs.) May 9, 1902.—Boiler stays, according to this 
invention, and in order to afford increased elasticity, are made of 
a number of parallel strands in contact, conveniently shaped in 
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cross-section as segments of a circular disc or of an annulus, and 
ferably twisted together. The strands may be of wire of plain 


pe interlockin; at in cast-on end screw or rivet P mee or 
may be produced by slotting a solid stay. (Accepted March 25, 
1903.) 


8297. G. E. Arnold, Faversham. Steam Traps. 
{3 Figs.] April 9, 1902.—This invention provides a steam trap 
wherein two collecting tanks or vessels are arranged in conjunc- 
tion with a valve adapted to establish communication between the 
to be drained and the two collecting vessels and a discharge 





outlet in such wise that whilst one of the vessels js in communica- 





tion with the pipe to be drained, and is receiving water therefrom, 
the water previously collected in the other vessel is being dis- 
charged, and vice versd. In ofie arrangement a drum partitioned 
internally forms two longitudinal chambers, and is mounted upon 
a bearing in such manner that as the compartments are alter. 
nately filled and emptied the said drum will, by alternate over- 
balancing on opposite sides, be caused to oscillate. The valve 
for controlling the inlet and discharge of the water to and from 
the compartments may consist of a hollow plug which forms a con- 
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tinuation of the pipe to be drained, and of a shell fixed to the 
drum and having ports adapted to co-operate with corresponding 
portsin the plug, in such a manner that when the drum is in one 
position one of the com ments therein is in communication 
with the ~ to be ned, whilst the other is opened to the 
exterior to allow of the escape of the water previously collected 
therein, and vice versd. The shell can be mounted upon rollers to 
form the bearing for the drum, supports being provided for limit- 
ing the oscillations of the drum. (Accepted March 18, 1903.) 
26,881. F. M. Poel, hasten. (A. Heintz, Herstal, 
Liege, Belgium). Steam ps and Reducing Valves. 
{1 Fig.] December 5, 1902.—This invention providesa steam trap 
or pressure-reducing valve in which the expansion of a curved 
tube controls the inlet into the trap. The valve head is pressed 
upon its seating by the action of the tube alone, and no spring is 
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employed for the purpose. The valve head is guided into the seat- 
ing and maintained in proximity thereto by means of a plurality 
of guide-bars. Regulation of the valve is effected by revolving a 
screw that bears — one end of the valve-rod and that passes 
through threaded bearings to the outside of the trap. (Accepted 
March 18, 1903.) 

MISCELLANEOUS. 

9388. H. L. Doul Lambeth, and R. J. Pleace, 
Clapham. Flushing (2 Figs.] April 23, 1902. 
—This invention relates to the actions of ‘‘flushing” syphons for 
the automatic discharge of liquid. In such syphons as at present 
constructed the lower end of the longer leg is so short as to form 
a water trap, and the syphonic action is obtained by air being 
compressed within the syphon. To assist and render certain this 
operation, according to this invention a pipe of smaller diameter 

















than the trap is taken from the trap to the outlet, one connection 
being made near that part of the apparatus which dips into the 
trap and the other connection being above and preferably beyond 
the water level at the outlet. ith this arrangement, as the 
volume of water in the pipe is less than that in the upward bend 
in the trap, the air escapes through the pipe, and is not so muca 
retarded by the tendency of the water to fall back as would be 
the case if it passed through the trap. (Accepted March 18, 1903, 
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THE KING EDWARD VII. BRIDGE ACROSS THE THAMES AT KEW. 
SIR JOHN WOLFE BARRY, K.C.B, AND MR. CUTHBERT A. BRERETON, LONDON, ENGINEERS. 


(For Description, see Page 662.) 











THE VIBRATION OF STEAMSHIPS. | 


By Rear-Admiral Grorce W. Metviitz, Engineer- 
in-Chief of the United States Navy. 
(Concluded from page 572.) 

Sotutton APPLIED TO THE UNrTED StatTEs ToRPEDO- 
Boat DEsTROYER ‘‘ LAWRENCE.” 

Ir will be instructive to apply this solution to | 
the shafting of the Lawrence. 

The results for second period are given in 
Table lz. | 
TABLE 18.—Second - Period Torsional Vibrations of the | 

Shafting of the United States Torpedo - Boat Destroyer | 

** Lawrence.” 





Quantity. After Engine. Forward Engine. 
pi: <4 i 2 2 
my, in pounds.. - = ,68 4,680 
mg, in pounds .. es i: 10,271 10,271 | 
Natural vibrations per mi-\ 600 = | 
nute Re ee ao¥ 5 OS 600 
Corresponding _revolutions| 
per mine... 6s ss. 839 300 | 
Corresponding I. H.-P. a 2,925 1,959 
Wm. in pounds we - 54,380 40,960 
a, in feet per second... 29.58 26.18 
k.. os a: Se : 7,353 6,255 
as ae et i P 105 x 5.268 106 x 4.123 | 
Kiger Mire sie re ‘ 35.51 31.416 
2 - €2.. 114° - 18’ 113° — 29’ 
N'o-€2 ee - 90° = - 90 A | 
oy in feet 10—5 x 1.0120 Fx | 10-5 x 1.3354 Fy 
ooinfeet a | 10-6x 4.202 F, | 10-8x5.580 Fy 
Ware Ns. be og 107° - 59’ Sie} Sea 
o’sinfeet . os ..| 10-5 1.351 Fo 10-5X 1.788 Fo | 
Shearing —_ in outer 
fibres in pounds per square 
inch .. ~ BA a .8566 Fo -8869 Fo 
Magnification of  statical pee 
stresses < a se 7118 7.370 
jo’gininches .. .. 2.204 2 197 
Angle o”/R in degrees 12.63° 12.59 | 
2! | Shearing stress in 
=' | outerfibresin pounds 
ql per square inch 11,646 9,082 
c Shearing stress in 
outer fibres in tons 
| per square inch 5.20 4.05 





m, and m, are supposed the same for the after as 
for the forward engine. The error is entirely un- | 
important. 


Fic. 1. 





We may readily estimate the portion of the stress| ing questions, of which I will only notice one, 
per square inch in the outer fibres caused by this | perhaps the most important. 


second-period vibration. For equation (28 b) gives 


J. 
f+ Be”. 
nee: 2 
Also, from equation (2 b) 
_2fI 
iain La 


Hence, : a 
2fI =I oO" sna f =e ae 


d LR 2LR’ 
the foot being the unit of length. 


It is known that if we have two similar en- 
gines of different linear dimensions which have 
the same piston speed and boiler pressure, the 
stresses in the material due to steam and inertia 
(crankshaft rotation supposed uniform) will be 
equal. Also the elastic deformations will be 
similar. 

If now we include, in the similar engines, the 
shafting and propellers, the foregoing solution at 
|once tells us that the vibrations will be similar. 
That is, the number of the period of the synchronis- 


The stress in pounds per square inch is, there- jing vibrations will be the same, and the vibrations 


fore, 


will have the same epochs and will have amplitudes 
proportional to the linear dimensions. : The shearing 
stress in the outer fibres of the shafting is.of the 


The force F, applied statically would produce a same intensity, and the magnification of stress is 


moment of torsion = F,R 


actually produces a moment = h Ro”. Hence the 


| magnification of the statical stress = h o”/F,. 
The supposition in the last four lines of the table fore : 


isthat F, = W,,,/4, which corresponds to an exceed- 
ingly bad turning moment and may almost be con- 
sidered the limiting case. 

The whole table brings out clearly the import- 
ance of this vibration. The magnification is such 
that the second-period stress equals the mean 
stress 
which supposes 
sidered a very good distribution of power. In 


the bad case supposed in the table the stress from ease. 
| F, is about 2.8 times that from W,,, which raises important proposition in mechanics. 


the stress in the shaft to be very intense. 


By equation (285) it equal. 


Suppose the ratio of linear dimensions isas 1 tol. 
For constant piston speed N R is constant. There- 


N varies as / to1 
r % ie iL oquation (26) 


J ” 1 ” 
m, and mm varyas 1,, /3 
Land R a » a 


Therefore equation (19}) gives us n varying as | 


even when F, is so small as W,,/7, | to 1, similarly to N. Hence the number of the 
what would usually be con-! period of the synchronising vibration is unchanged. 


The other statements may be proved with equal 
This forms an interesting extension of an 


Frahm remarks [Translation, page 741] :—‘‘ So 


The magnification is calculated on the supposi- | far the experiments seem to indicate that the Vth 


running nearly together. 


_tion that equal powers are being developed in the | and higher orders are of practically no importance, 
|two engines, and consequently that they are | the corresponding harmonical curves showing very 
We should not forget | small amplitudes, and consequently they will only 


that with twin screws the damping action of the | be able to generate feeble and harmless vibrations.” 


propeller is liable to be greatly reduced due to 


Still he shows by experiment that such vibra- 


| diminished slip in the propeller which is vibrating | tions do exist, one of his figures giving a very 


severely ; and this leads to correspondingly en- | marked fifth-period vibration. 


larged magnification. 


This raises several questions of interest. The 


The solution gives a ready reply to many interest- | relative violence of the vibrations at high and low 
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TABLE IIs.—TorsionaL VIBRATIONS, OF VARIOUS PERIODS, OF THE SHAFTING OF THE UNITED STATES 


Torpeno-Boat DresTROYER ‘‘ LAWRENCE.” 


SEconD PERIOD. 


QUANTITY. +4 | & 
Forward After 
Engine. | Engine. 
39 CO 
2,925 

54,380 

10-5 x 

1.351 Fo 


.8566 F2 


. After 

Engine. 

Revolutions per minute 

Indicated horse-power 

Wm in pounds =. 

Tp" in feet 

Shearing stress in outer fibres 
in pounds per square inch 

Magnification of  statical| 
stresses re : | 


1e-—5 x 
2.420 Fs 


1.534 F, 


7.118 12 75 


power will depend largely on the proportionate 
change in the damping power of the propeller. 

Table IIs was calculated to throw light on this 
question. It shows that the damping power of the 
propeller diminishes so rapidly that the magnifica- 
tion of stress for higher periods is much greater 
than for lower ones, but not sufficiently so to pre- 
vent the stresses from falling as we pass to the 
higher periods. W,, diminishes so rapidly, as the 
engine is slowed down to make successive periods 
synchronise, that even if F, /W,, was constant for 
all periods, the shearing stress due to the synchro- 
nising vibration would fall rapidly; but F; will 
never be so large as W,,/4 (the limiting value sup- 
posed for F,), and F, and F; are sure to be much 
smaller. 

Further, engine friction, which has not been 
included in the investigation, will diminish much 
less rapidly than the damping power of the pro- 
peller, and this will further curb the high-period 
vibrations. 

Frahm attributes a diminution of 20 to 25 per 
cent. of amplitude in the observed vibrations of the 
Besoeki to friction of the engine and shafting, 
since the calculated and observed amplitudes dif- 
fered by about that amount. He suggests the 
increase of the coefficient k by this percentage. 
I think the required increase of k would be very 
different in different cases, and also the discre- 
pancy of the results may have been due partly to 
an apparent imperfection of the solution to be 
noticed shortly. It may be pointed out that the 
above reduction of amplitude is greater than his 
measurements of engine efficiency, given earlier as 
88 to 92 per cent., would lead us to ascribe to 
engine friction. 

Frahm’s conclusion with regard to the fifth-period 
vibration is fully supported, and Table IIb seems 
clearly to indicate that the only torsional vibra- 
tions we need fear are those which synchronise 
nearest to full speed. 

CriTicisM OF Fraum’s ANALYSIS. 

There is only one point in which, I think, this 
admirable investigation is open to serious criticism. 
That is, in the substitution of half the reciprocating 
masses attached to the crankpin for the actual 
motion of these riasses, 

At the dead centres an acceleration of the crank 
induces no torsional resistance from the recipro- 
cating masses ; and near half-stroke the resistance 
is practically equivalent to attaching the whole re- 
ciprocating mass to the crankpin. The effect is 
variable as the crank angle changes. No doubt the 
average result around the whole crank circle is 
equivalent to that of adding about half the recipro- 
cating mass to the revolving masses. But it is 
contrary to the genius of the whole phenomenon 
to substitute an average value for a variable one ; 
and it is worthy of investigation whether this does 
not open the door wide for anomalous results. It 
will not, I think, seriously change the natural 
period, but I fear it may largely alter in some 
cases the epoch and amplitude of the resulting 
vibration. 

I am aware that what. I suggest greatly com- 
— the subject, but I taink it is worthy of a 
aborious investigation, which would probably con- 
sist of a series of approximations, as the new dif- 
ferential equations are very complex. A few 
— cases might be examined. 

-ossibly Frahm has made such an investigation 
as is here suggested, for he tells us he has not, in 
the scope of his paper, been able to embody all his 
results. 

Where the interference with the inertia forces 
is so great as Tables lp and 2B show, it can 
hardly be justifiable, except after such an investi- 


TuirpD Prriop. 





gation, to use as part of the inciting moment that 


FourtH PErRtop. Firtn Pertop. 


Forward | 
Engine. 





Forward After 
Engire. Engine. 


| Forward 
Engine. 


After 
Engine. 


} 
136 
153 | 
7090 | 
10—5 x 
3.971 Fs 


2.517 Fs 





150 120 
205 
8613 
10-5 x 
4.088 Fy 


2.028 Fy 
16.86 


170 
298 
11,048 


10—5 x 
3.196 Fy 


2.026 F, 


20.92 | 


16.84 


calculated from the inertia of the reciprocating 
masses on the supposition that the crank turns 
uniformly. 

I would not have it supposed that I think it 
possible that Frahm has lost sight of this alteration 
of the inertia forces of the reciprocating masses. 
He actually figures it in the case of the Besoeki ; 
and, further, gives some curves showing the com- 
parison of the calculated and experimental results 
for this engine, to test the corrections of the theo- 
retical deductions. He finds a ‘‘ good coincidence 
as regards phases, and a fair coincidence as regards 
amplitudes.” But, in such a case, one example 
hardly proves anything. Perhaps it is partly this 
further suggested investigation which he has in 
mind when he concludes—‘‘I should be very glad 
if other parties would repeat or supplement my 
experiments, as there are special cases, whose 
experimental solution would be of great interest.” 
Any criticism I have been led to make, I trust he 
will regard as an interrogation. 

In conclusion, I have to congratulate Frahm and 
Messrs. Blohm and Voss on an admirable piece of 
work admirably done. I stretch a glad hand across 
the — to grasp that of an earnest seeker after 
truth. 








GRINDING MACHINES AND 
PROCESSES —No. XXI.* 


By JoserH Horner. 


THE present article illustrates examples of plain 
grinding machines which differ in design from the 
standard type of grinder described in the last 
article ; also one example of a universal grinder. 

The two machines shown in Figs. 310 to 314, page 
646, are modifications of one model made by the 
London Emery WorksCompany, of Clerkenwell, E.C. 
The designs in these, with another not illustrated, 
proceed from the simplest for parallel grinding, to 
those for producing tapers (Figs. 310 and 311). The 
feature which recommends these simple machines is 
their very low first cost, which permits of their em- 
ployment in shops where the expense of the larger 
and more elaborate machines might be prohibitive. 
A good deal of engineers’ work that should be so 
ground is not so treated, and work is also left 
soft or merely case-hardened that would be har- 
dened and ground more cheaply, and with better 
results, but for the expense of high-class machines. 
These, which are here illustrated, are a boon in the 
little shops, meagrely equipped with tools, and in 
some small repair-shops, and they might profitably 
find a place in specialised departments of the 
larger works. The drawback is that they require 
constant attendance, because the slides have to be 
operated by hand, and that no provision is made 
for fine measurements. Nevertheless, within their 
own sphere they are of considerable value. 

The simplest machine in this model is not illus- 
trated. It is designed for parallel work only, but 
this covers the largest proportion of ground circular 
pieces done. Its capacity includes work up to 6 in. 
in diameter by 20 in. inlength. A great deal can be 
produced within those dimensions, including large 
numbers of spindles, small pump and engine rods, 
pistons and plungers, shop gauges, pins, &c. This 
machine is precisely like Figs. 310 and 311, minus 





* The dates at which the previous articles appeared are 
as follow, No. I. to No. XII. being in our last volume :— 
No. I., July 4; No. II., July 25; No. III., August 8; 
No. IV., August 22; No. V., September 5; No. VI., Sept- 
ember 19; No. VII., October 10; No. VIII., October 34; 
No. IX., November 7; No. X., November 21; No. XI., 
December 12 ; No. XII., December 26, 1902 ; No. XIII., 
January 16; No. XIV., January 30; No. XV., 
February 20 ; No. X VI., March6; No. X VII., March 20; 
No. XVIII., April3; No. XIX., April 17; and No. XX., 
May 1, 1903. 





the swivel table for taper grinding. The drawings 
of the latter are nearlyself-explanatory. Pulley Aon 
the countershaft drives the pulley B on the emery- 
wheel spindle, and the roller C drives the dead- 
centre pulley D operating the work at any position 
of the table E. The latter is slid longitudinally by 
the screw F, and transversely by G, and swivels on 
its base for angle. Stops determine the length of 
traverse. The work heads H and J slide in a \V- 
groove, and are clamped down by handles a, a. There 
is no special fitting of the spindles in the heads such 
as is present in the high-class grinders. The 
emery-wheel spindle runs in solid bearings, but 
has lock-nuts for taking up end wear. The provi- 
sion for taper grinding is effected by the swivelling 
of the work-bed or table E, adjusted by the milled- 
headed screw b, and clamped by the nuts c, of which 
there are two. 

The machine shown in Figs. 312 and 313 is built 
on similar lines, but it is more complete, and of 
wider scope. In addition to the swivel table of the 
last machine, the headstock swivels for grinding 
short tapers, including holes, for which a chuck, 
seen above Fig. 312, is fitted. Provision is made 
for driving either by the spindle, or for driving on 
dead centres. The pin b locks the first, when the 
second is in action. Fig. 314 shows the plan view 
of the base which carries both the grinder head 
and the traversing slide for the bed. 

In a previous article (XII.) on page 839 of the 
last volume there was illustrated a machine by the 
Ateliers Demoor, of Brussels, having a sun - and- 
planet motion. We now illustrate on page 647 the 
same mechanism fitted on a plain circular grinder, 
so forming a useful combination. The photograph 
(Fig. 315), supplemented by Figs. 316 to 319, renders 
the construction clear. The sun-and-planet motion 
and the vertical work-table, and bracket with com- 
pound movements, call for no further comments. 
The other portion of the machine mounted on the 
same bed permits of the grinding of parallel rods 
by the traverse of the wheel by hand. The me- 
chanism is a hand-wheel, a pair of bevels, and a 
screw embraced by a nut of semi-circular section. 
It is, therefore, a machine that requires constant 
attention, but which will cover a good range of 
parallel work, both external and internal. Special 
mechanism is fitted for conical grinding. As the 
hand- wheels are on opposite ends, two sets of opera- 
tions can be carried on by two attendants, one 
doing external, the other internal grinding. Each 
has his cabinet cupboard below the hand-wheel. A 
considerable range of plain work can be covered in 
this design, which was built for the Belgian State 
Railways, one order being for fourteen similar ma- 
chines, and a subsequent order provides for auto- 
matic movements. 

The plain grinding machines are better than the 
universals for general manufacturing purposes. 
They cover by far the largest volume of work done 
in shops, and they have fewer parts that require ad- 
justments than the universals have. But the latter 
are adapted to the needs of the general shops, and 
to special departments, occupying therefore much 
the same relation to the plain grinders that the 
universal millers and gear cutters do to the ma- 
chines which are adapted to do one class of milling, 
or of gear cutting sr A The question of the choice 
of either in preference to the others is not one that 
can be settled ina summary fashion, but the re- 
quirements of shops, or departments of the same, 
must be allowed to decide the matter. 

Substantially the difference between the plain 
and the universal machine lies in the mechanism 
of the grinding wheel. The numerous variations 
in the designs of machines built by various firms, 
the greater number of adjuncts which are fitted in 
some cases than in others, and other matters are 
all subsidiary to the main features of the design 
of the wheel-head in the two broad groups of 
machines. In the plain machine the wheel spindle 
always lies parallel with the bed, and has no pro- 
vision for adjustment otherwise. In the universal 
it may be swivelled to any angle. How greatly 
this adds to the capacity of the machine will be 
realised as we proceed, And as an internal grind- 
ing spindle can be used on such a head, much 
conical work that was formerly lapped or ground 
by mutual attrition of spindles and bushes, or of 
plugs and bodies, can be ground truly without risk 
of error. In universal machines the double ad- 
vantage is obtained of the swivelling table and the 
swivelling wheel-head, available for both external 
and internal grinding, for short’ and long tapers. 
We shall take one example only, in the first place, 
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of a universal machine, and then work through 
details, many of which are common both to plain 
and universals. 








THE IRON AND STEEL INSTITUTE. 

Tue annual meeting of the Iron and Steel 
Institute commenced on Thursday of last week, 
May 7, at the Institution of Civil Engineers, the 
Council of which body had lent their theatre for 
the purpose. 

On the President, Mr. William Whitwell, taking 
the chair, a large number of members were present, 
the theatre being more than filled ; indeed, we 
believe it was the most numerously attended meet- 
ing that has been held during the existence of the 
Institute. The business commenced with the 
usual formal proceedings, following’ which the 
Secretary, Mr. Bennett H. Brough, proceeded to 
read 

THe ReEPorT OF THE COUNCIL. 

From this it appeared that the meeting under 
notice was the thirty-fourth held during the history 
of the Institute, and the Council were glad to note 
that during the year very satisfactory progress had 
been made, there having been added to the register 
123 names, bringing the total up to 1692, including 
His Majesty the King, and ten honorary members. 
After referring to distinctions conferred upon various 
members of the Institute, and the losses which had 
been incurred by death, the question of finance was 
briefly touched upon. The income for the year 
amounted to 5081/.; but there was a slight excess 
of expenditure, due to the contribution made by 
the Institute to the National Physical Laboratory 
and to the publication of the General Index. Re- 
ference was next made to the meetings held last 
year, and acknowledgment was expressed for the 
generous hospitality dispensed by the Mayor and 
Corporation of Diisseldorf, by his Excellency 
the late F. A. Krupp, and by owners of works in 
the Diisseldorf district during the autumn meeting. 
A piece of plate had been presented to Mr. E. 
Schrodter, the hon. secretary of the Reception Com- 
mittee, and also to Mr. Lemke, the distinguished 
German metallurgist; while Professor Ledebut 
was elected an honorary member of the Institute. 
Two cloth-bound volumes of the Journal of the 
Institute, containing together 1386 pages of letter- 
press, 68 plates, and numerous illustrations in the 
text, had been published by the Institute during the 
past year. This amount of literature was in excess 
of any previously issued. Including the Index, 
members had receivel during the past year over 
2000 pages of printed matter. The report con- 
cluded with reference to medals and research 
scholarships of the Institute, and to the pro- 
ceedings in connection with the National Physical 
Laboratory. In regard to the latter, it was pointed 
out that the Laboratory had been established by the 
Government for standardising and verifying instru- 
ments, for testing materials and for the determina- 
tion of physical constants. It was intended, like the 
Reichsanstalt in Berlin, to have the authority of a 
National Institution. A site and buildings had 
been found, and an annual grant of 40001. was made 
by the Government. These funds, however, were 
insufficient to establish the work on a sound finan- 
cial basis, and an appeal had been made to firms and 
individuals for financial support. In response to 
this appeal, the Council had resolved unanimously 
that ‘‘in the expectation of the investigations to be 
undertaken at the National Physical Laboratory 
would be of value to its members, the Iron and Steel 
Institute would, subject to revision, subscribe 200I. 
per annum for five years to the income of the 
Laboratory.” The Institute would hope to receive 
from the Laboratory reports of the investigations, 
and that reasonable facilities would be given to its 
Andrew Carnegie research scholars to avail them- 
selves of the advantages of the Laboratory. The 
test work of the Observatory Department was, the 
report stated, now remunerative; and it was antici- 
pated that a similar work in the Engineering and 
Physics Department would eventually prove so. 
The Council therefore hoped that members would 
help in placing the Laboratory on a commercial 
footing by sending apparatus to be tested. The 
report finally stated that Messrs. Gilchrist, J. D. 
Ellis, and the late Mr. S. R. Platt had been 
elected Vice-Presidents, whilst the Members of 
Council elected were Mr. J. E. Stead, Sir Alfred 
Hickman, M.P., Sir E. H. Carbutt, Mr. Adolphe 
Greiner, and Mr. George Ainsworth. Owing to 





the death of Mr. Platt subsequent to his election, 
Mr. R. A. Hadfield had since been elected a Vice- 
President, and Mr. I. Williams had been elected 
a Member of Council. 


THE TREASURER’S REPORT. 

Mr. W. H. Bleckly next proceeded to read his 
report as Treasurer of the Institute. This was a far 
more lengthy statement than the members had been 
accustomed to expect, and dealt with a variety of 
subjects that could by no means be considered to 
come within the domain of finance. The total ex- 
penditure was 51951. 16s. 10d., the balance of ex- 
penditure over income being 381. 14s. 1ld. The 
invested funds of the Institute amount to 
93231. 9s. 2d. The index-publishing expenses 
were 3661. 18s. 9d. This, of course, is an extra- 
ordinary charge, and will not need to be repeated 
again for some years to come. Putting aside the 
cost of the Index and the contribution to the 
National Physical Laboratory, there would appear 
to be a surplus of over 5001. 


Tue New PRESIDENT. 


After various complimentary proceedings and 
votes of thanks, Mr. Whitwell proceeded to induct 
the new President, Mr. Andrew Carnegie, into the 
chair. He said that the selection of his successor 
had met with the most cordial approval of all 
members of the Institute, and, indeed, from all 
parts of thecountry. What had been done by Mr. 
Carnegie was too well known to need repetition. 

Mr. Carnegie, who was received with great 
applause, said that before sitting in the presiden- 
tial chair he must first express his sense of the 
great responsibility of being at the head of such 
an institution. Looking at the list of his prede- 
cessors, he might well shrink from taking up the 
work, but he was encouraged by the knowledge 
that none could have a stronger desire to advance 
the interests of the Iron and Steel Institute, a 
society to which all men were indebted throughout 
the civilised world. 


THE BresseEMER MEDAL. 

Mr. Carnegie next presented the Bessemer Medal, 
which has this year been awarded by the Council 
to Sir James Kitson. The President said that 
the recipient of the medal had early taken up 
his father’s business, which he had developed to 
a most successful degree. This was a somewhat 
rare instance, as the sons of wealthy men were 
under a disadvantage, and did not often improve 
on the work of their fathers. Beyond his busi- 
ness career, however, Sir James Kitson had been 
eminent in municipal life, and, widening the scope 
of his public work, had grown to be one of the 
heads of one of the great political parties of the 
kingdom. The speaker referred to Sir James 
Kitson’s conduct as President of the Institute at 
the great meeting in America in 1890. He had 
won such golden opinions during that visit to the 
United States that he had become one of the con- 
necting links which it was felt would ultimately 
bind the two great branches of the Anglo-Saxon 
race as one people. 

Sir James Kitson, in returning thanks for the 
presentation of the medal, said that he well re- 
membered going to America on the occasion to 
which Mr. Carnegie had referred, and when on the 
steamer, 48 hours from New York, Mr. Carnegie 
had very considerately given him a copy of the 
address of welcome which he (Mr. Carnegie) would 
deliver in America, and to which he (the speaker) 
would have to reply. This gave him oppor- 
tunity for preparing his speech, and many of his 
friends complimented him on his ready wit and 
admirable impromptu oration. On the present 
occasion he had not the same advantage, but he 
knew he was about to receive the medal, and that 
Mr. Carnegie would make a speech. He also knew 
that he would be referred to in generous terms, for 
Mr. Carnegie was always generous. In America 
they had received nothing but generosity ; they had 
a generous reception, and the American manufac- 
turers had most generously thrown open their works. 
Mr. Carnegie had referred to his (the speaker’s) work 
in a too appreciative manner. He had, however, 
for almost fifty years been engaged in the engineer- 
ing industry ; and doubtless in advancing his own 
interest he had also advanced the interests of 
others. He had been employed in what he would 
call the higher branch of the iron trade—the use of 
Yorkshire iron. Twenty-five years before, in con- 
nection with this subject, he had been introduced as 





a fossil manufacturer still making iron. He had then 
ventured to predict that there would be still a use 
for Yorkshire iron for many years‘to come, and he 
had found no reason to change his opinion up to the 
present time. Nevertheless, steel had taken a large 
place. At the present time steel tyres could be pur- 
chased for half the price of those of iron, and they 
a times the life, so that the advantage was as 


THe CarNeGIE ResEaRcH SCHOLARSHIPS. 


The Secretary next read a statement regarding 
the Andrew Carnegie Research Scholarships. 

Of the six candidates who received these 
research scholarships last year, four had sent in 
reports on work carried out. Mr. Campbell, New 
York, and Mr. F. H. Wigham, Wakefield, were 
unable to complete their reports by the time speci- 
fied. The Council, having carefully examined the 
reports submitted, decided that the Gold Medal 
should be awarded to Mr. A. Campion for his re- 
search on the heat treatment of steel under condi- 
tions of steel works practice. They considered 
that the research by Dr. O. Boudouard, of Paris, 
on the determination of the points of allotropic 
changes of iron and its alloys by the measurement 
of the variations in the electric resistance, was also 
deserving of special recognition, and they had de- 
cided that a special Silver Medal be awarded to 
Dr. Boudouard. They considered that the paper 
submitted by Mr. P. Longmuir (Sheffield) on the 
influence of varying casting temperature on the 
properties of alloys, dealing chiefly with brasses, 
represented an uncompleted research, but that it 
was of so meritorious a character that a further 
grant of 501. should be made to him to enable him 
to complete the paper for the following autumn or 
spring meeting. They had also decided to award 
Mr. Campion a further grant of 501. to enable him 
to carry his valuable researches further. A paper 
submitted by Mr. E. Schott, of Berlin, dealt with 
the manufacture of tool steel. Copies of these 
reports, Mr. Brough added, might be obtained by 
members on application, and they were open to 
discussion by correspondence. 

Turning to the scholarships for the current year, 
a large number of applications had been received, 
and after very careful investigation of the claims 
the Council had decided to award four scholarships 
of 100/., each tenable for one year, to Mr. C. O. 
Bannister, of London, to Mr. P. Breuil, of Paris, 
to Mr. K. A. Gunnar Dillner in conjunction with 
Mr. A. F. Enstrém, of Stockholm, and to Mr. 
J. C. Gardner, of Middlesbrough, respectively. 

The President next presented the Gold Medal 
to Mr. Campion, and the Silver Medal to Dr. 
Boudouard. 


THE PRESIDENT’s ADDRESS. 


Mr. Carnegie next proceeded to deliver his presi- 
dential address. This very interesting and valuable 
address we printed in full in our last issue. 

Sir Bernhard Samuelson, in proposing a vote 
of thanks to the President for his address, said 
it was a pleasure for him to undertake such 
a task before such a meeting of the Institute 
as had never before been assembled, and he 
congratulated Mr. Carnegie on the very hearty 
reception he had received. The President had 
given them the result of his experience as a man of 
business, but he had forgotten one thing, or per- 
haps his modesty had prevented him from referring 
to it. Whatever had been the success of the 
large undertaking which he has so successfully 
conducted in the United States, its prosperity was 
chiefly due to the great qualities of head and heart 
which its chief possessed. That was a circum- 
stance which must not be forgotten in estimating 
the result. The speaker had no wish to under- 
value the details of management and organisation 
of which they had heard in the address, but the 
success of the whole undertaking depended on the 
genius of the man at the head of it. He did not 
think the members of the Institute should think 
too much of having taken the unprecedented step 
of selecting a president from the other side of the 
Atlantic. It was true Mr. Carnegie was an Ameri- 
can citizen, but he was not born in America. The 
President had quoted an American humourist who 
had said ‘‘ that just as it was impossible to give a 
man the homing instinct by feeding him on pigeon 
pie, neither could a successful man of business be 
made by instruction.” Sir Bernhard would ven- 
ture in reply to quote an English humourist, who 
had described Mr. Carnegie as ‘‘a star-spangled 
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| meeting, and should confer with him on the sub- 
| ject, was most agreeable to him. 
| Memorrat rrom Mempers To THE CouNcIL. 
| Mr. Brough stated that the Council had received 
|a@ memorial from a number of members asking 
| that papers should be read in brief abstract, in 
| order to save the time of the meeting. There could 
| be no hardship in this, as the papers were in type 
| a week before the meeting, and those intending to 
|take part in discussions could therefore master 
| the contents. The Council were in sympathy with 
| this view. Another suggestion of the memorialists 
| was that there should be afternoon meetings. It 
was, he added, not possible to have an afternoon 
|meeting on that day, as the arrangements were 
| already made ; but if so decided, one could be held 
| on the following day, Friday. 
| Mr. Carnegie put that suggestion as a resolution 
| to the meeting, and it was carried that there should 
be an adjournment for luncheon on the following 
| day and a meeting in the afternoon. 


| 
THe Contrnvovs OpeN-HeaRTH Process. 
| 


| The first paper taken at the meeting was a con- 
' tribution by Mr. Benjamin Talbot, of Leeds, and 
was on ‘‘ The Development of the Continuous Open- 
Hearth Process.” This paper was read in abstract 
by Mr. Brough, and as we print it in full in our 
present issue, we may at once proceed to the 
| discussion. 

The President stated that he had received a 
letter from the Carnegie Steel Company, who had 
|sent over Mr. Martin, the superintendent of tests 
| to the company, with a request that he should be 
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allowed to speak on the paper. As Mr. Martin 
was not yet a member of the Institute, he would 
put it to the meeting whether he, Mr. Martin, 
should be heard. The proposal was, of course, 
carried unanimously. 

Mr. Martin referred to passages in the paper in 
which experience with the continuous process in 
America was mentioned. He said that Messrs. 
Jones and Laughlin, of Pittsburgh, had preserved 
data as to the working of their continuous furnace. 
They had had trouble with roofs, ports, &c.; but 
every one was liable to difficulties of this nature. 
Still, he could not see why so great an expense had 
been gone to in erecting these furnaces. The ton- 
nage yielded at Messrs. Jones and Laughlin’s 
works was equal to 12 to 14 thousand tons a 
week, whereas the furnaces working on the 
ordinary pig and ore system gave 650 tons. 
He considered, however, that in making an esti- 
mate of the value of the process there should not 
so much be taken into account the size of the fur- 
nace, or what it produced per square foot of area, 
but rather its cost. One furnace cost 400,000 to 
half a million dollars, whilst the ordinary furnace 
might be put down at 100,000 dols. 
continuous process was first introduced, its object 
was stated to have been to get frequent heats of 
small size, but now it would appear that the intro- 
ducers of the process were advocating large quan- 
tities and big furnaces. The investment necessary 
for building furnaces was therefore much greater 
than with the ordinary pig and ore process. In 
regard to the question of repairs, it had been found 
that the ordinary furnaces cost 34 cents per ton, as 
compared with 58.3 cents for Talbot furnaces. 
The cost for refractories with the latter was 0.169 
cent per ton of steel, whereas with the pig and ore 
process the cost was 0.1 cent. In the former 
paper, read by Mr. Talbot, the advantages claimed 
for this process were small heats and less expense 
in working and less first cost ; but if these big fur- 
naces were to be erected, where would be the gain ? 
With the pig and ore system there were about 97? per 
cent. of ingots with 3.31 per cent. of scrap, showing 
a gain of 1.97. Mr. Martin objected that two weeks’ 
working—the period given—was not long enough 
from which to deduce a standard result. The Pen- 


coyd furnaces had since come under his observation, 


and it was found that from the ordinary furnaces there 
were produced from 7500 to 8500 tons, whilst with 
the Talbot system the product was from 4000 to 
5000 tons. The cost of repairs for the ordinary 
furnaces was 1700 dols., whilst the corresponding 
figure for the Pencoyd furnace was 2400 dols. It 
would be seen, therefore, there was approximately 
double the output of steel at considerably less 
cost for repairs in favour of the ordinary pig 
and ore process. It should be remembered also 
that although Messrs. Jones and Laughlin had 
had considerable trouble with their furnace, they 
used nothing but Bessemer metal, and they were 
therefore not embarrassed with excessive quantities 
of slag, as would be the case if phosphoric ore 
were employed. In conclusion, he would ask the 
author why there had been an increase in the size 
of these furnaces, remembering that the advantage 
claimed for the process was small and frequent 
heats. 

Mr. Gilchrist said that results showed the con- 
tinuous process was especially advantageous for 
the basic method of working, which was essentially 
a slag process. He would ask what was the 
amount of basic materia], magnesite, and dolomite 
used. He would also be glad to know whether the 
author had tried running in basic molten material 
for making up the furnace. Such a method, he 
thought, would result in a gain intime. He would 
suggest that the metal might be tapped up to 10 
tons before the process was finished, and then be 
put in again so as to go through the slag. 

Dr. E. Riley asked whether the continuous pro- 
cess had been taken up in Germany. He under- 
stood such had not been the case, but that the 
German makers still adhered to the Bessemer pro- 
cess. The German steel-makers were noted for 
producing cheaply, and he thought that if there 
was a saving in this method, they would only have 
been too glad to adopt it. 

Mr. Saniter said that in considering the output 
of a furnace the effect of different qualities of iron 
should be taken into account. The metal used at 
the Jones and Laughlin’s furnace was of hematite 
quality, containing about 0.1 per cent. phosphorus, 
which, the author stated, was the standard Bessemer 
metal of Pittsburgh. At Frodingham the molten 


pig iron employed contained 1.8 per cent. of phos- | 
phorus, whilst at Pencoyd the phosphorus was 0.9 
per cent. It would seem, however, from the yield 
given by the author, that the metal high in phos- 
phorus gave better results than hematite metal. That 
was an important question, and it introduced the 
problem of what further effect other impurities had | 
on the result. He would like to ask what would be 
the effect of using a lean Cleveland iron. It would 
appear from the results given by the author that 
when thirty-four charges were reached they had 


balance that. He had seen the process in opera- 
tion at’ Frodingham, and was struck with the ease 
of working and the small number of men em- 
eet The increased size of the charges in the 

albot process had been criticised, but this was 
the result of experience gained. He thought one 
of the great advantages of the Talbot-process was 
the possibility of getting the purest metal from a 
quality of iron almost hematite. The basic process 
had not been extended in this way in this country. 
There were large supplies of ore just outside the 
hematite limit, and it would be a great thing if 


When the) 


arrived at the possibilities of the furnace, and 
therefore to produce more iron they would have to | these could be used. 

go to bigger charges. The author in his previous! Mr. T. H. Colley referred to the conditions of the 
paper had given analyses of steel, but in the| metal used in this country, and pointed out that a 
present paper no account is given in regard to the difficulty arose through the slag getting into a frothy 
Frodingham Works ; if this were added, it would condition and not working so well as in America 
increase the value of the communication. The | through impurities in the iron. His father, in 
author had pointed out, in reference to the con-| making the second charge of Bessemer steel pro- 
tinuous process at Pittsburgh, that there had been duced in America, had blown for an hour and a 
no appreciable elimination of sulphur, and he was quarter, the slag being very wild. Manganese 
of opinion that the blast-furnace and mixer were | acted on the slag, whilst silicon quieted it. 

the proper places in which to remove thiselement.| Mr. Talbot, in replying to the discussion, said 
On this point Mr. Saniter remarked that sulphur in | that the time was already past the hour of adjourn- 
moderate amounts can be eliminated in a fixed| ment, and he would not be able, therefore, to deal 





| furnace without delaying the process. 


Mr. F. W. Paul had seen the 200-ton furnace in 
the United States, but he had not been fortunate 
in seeing it at work. At Pencoyd the Talbot 
furnace No. 1 was still working with the same hearth 
after being 3} years in operation. He considered 
this fact showed the possibility of increased output. 
In the paper it was stated that one of the furnaces | 
was supplied with natural gas, and he would like | 
to ask what was the special advantage of this gas to | 
which reference had been made in the paper. 
Mr. Talbot had spoken of the use of wet scale, on | 
account of which the oxides added were limited. | 
He would point out that the oxidation of carbon | 
could be effected from the moisture that was) 
evolved from the scale. The author had shown 
that the yield obtained from the Talbot furnace | 
when using a high percentage of scrap in the charge | 
was very good, though not equal to that secured | 
when all pig metal was employed. To this he | 
would call attention as an interesting fact, for it| 
had been thought that the Talbot process did not | 
lend itself to the use of scrap. He considered, 
however, that the essence of the process was the 
manner in which silicon was eliminated. This 
element was the most objectionable feature in the 
open-hearth process, and was the cause of difficulty 
owing to the wash during its elimination. In con- 
clusion, he thought that it might be hoped that the 
Talbot process had come to stay. 

Mr. George Ainsworth, of Consett, referring to 
the statement made by Mr. Martin as to one or 
two weeks’ work not being a sufficiently long period 
to be representative, said he had had before him the 
official results as tabulated, and he could say that 
those weeks which Mr. Talbot had taken repre- 
sented fair average results of what had been ob- 
tained at Frodingham. Some of the results had 
been better, and some not so good, but the figures 
could be taken as fairly representative. 

Mr. Daelen, referring to Dr. Riley’s question 
why the process was not used in Germany, said 
that the principal reason was that it had to compete 
with the basic Bessemer process, which suited the 
German pig iron so well. It was always a very 
difficult thing to introduce a new process in com- 
petition with one that was giving good results. 
They could use scrap for the open-hearth process ; 
but as the continuous process was principally a pig- 
iron process, it would not be found so advantageous 
as it would be under other conditions. He was of 
opinion that if more ore could be melted in the open 
hearth, there would be a reduction in cost, but the 
process was now so cheap that there was not much 
to win ; still, if less expensive materials could be 
utilised, there would be a gain. He thought if big 
lumps of ore were mixed with carbon and were put 
very hot into the furnace, they would melt very 
quickly and make the process cheaper. 

Professor Turner congratulated Mr. Talbot on 
the success of his process. He would point out 
that the slag obtained had formerly no value, but 
that now produced could be used for agricultural 
purposes. One speaker had referred to the wet 
scale and the oxydising effect ; he would point out, 
however, that water was not so good an oxydising 
agent as oxide of iron. 

Mr. Harbord, in referring to the question of 
additional cost of the furnace spoken of by Mr. 
Martin, would suggest that the labour bill might | 





‘ 


| with all the points raised. Mr. Martin did not appear 
to approve of the Talbot process, but he (the 
speaker) thought he might congratulate himself that 
Mr. Martin took so much interest in the Jones and 
Laughlin furnace. The difficulties mentioned were 
mechanical, and he would say at once that he was 
not responsible for the details of the Jones and 
Laughlin furnace design. The engineers of that 
firm undertook this task themselves. In regard to 
capital cost, Mr. Jones had told him before the fur- 
nace was made that he did not care what was spent. 
There was no limit at all in regard to capital cost. 
The site was an ash bank 50 ft. deep, which had 
been deposited on the mud of the river. They may 
have spent 400,000 dols., but they did not appear 
to care if the cost were half a million. As to 
the increasing size of heat, that was a question 
largely of the arrangement of the plant in works, 
and the general facilities for dealing with the 
larger product. In regard to what Mr. Martin 
had said’ about Pencoyd, the author was natu- 
rally at a disadvantage, as the furnace had 
a into the possession of the great American 

teel Trust, and he no longer had access to it. It 
would be interesting to know, however, why, if the 
furnace was so unsatisfactory, the Trust continued 
to keep it in operation, instead of substituting an 
ordinary furnace for it. Mr. Gilchrist had asked a 
question as to the use of magnesite. His experience 
was that less would be needed if the men would use 
exactly the amount required. That, however, could 
not be depended upon, and, as it was an expensive 
material, dolomite was used instead. Dr. Riley 
had asked why the process was not general in 
Germany ; probably it was because they had not 
been particularly active in pushing it there ; but he 
did not agree that by the Bessemer process they 
could make a cheap steel. Mr. Saniter had asked 
what were the prospects for Cleveland iron. His 
reply would be that such a metal ought not to go 
into a steel furnace atall. No doubt it was possible 
to use it, but the indirect cost was too great to 
make it commercially advisable. To be successful 
in a steel works it was necessary to get high product. 
The advantage of natural gas was that it was clean, 
and permitted the use of smaller pipes than those 
needed with producer gas ; moreover, there was no 
sulphur in natural gas. Mr. Talbot concluded by 
saying that he would answer other questions through 
correspondence. 
: The meeting then adjourned until the following 

ay. 

Hottow-Pressep AXtEs. 

On members assembling on the second day of 
the meeting, Friday, the 8th inst., the President, 
Mr. Andrew Carnegie, again occupied the chair. 
The first paper taken was a contribution by Mr. 
Camille Mercader, of Pittsburgh, U.S.A., on “‘ Hol- 
low-Pressed Axles.” This paper, which was read by 
Mr. Brough in abstract, we commence to print in 
full, together with the illustrations, in our present 
issue. 

Sir James Kitson opened the discussion. He 
took exception to the principle which appeared to 
underlie the conception of some persons on the 
proper design of a railway axle. It seemed to be 
thought that axles should be pliable ; but that was 
not a desirable feature, for if. they were flexible 
and likely to bend, the wheels would spread beyond 
the gauge, and for this reason railway axles could 








~_— TS SO 


OE a a ee? |e. 





May 15. 1903.] 





ENGINEERING. 


649° 








not be too rigid. Again, the cause of failure in 
axles was the working of the material, and conse- 
quent development of hidden flaws, which would 
be so developed by the alternate tensile and com- 
pressive stresses. The author was therefore not to 
be countenanced when he claimed as an advantage 
the ductile and flexible structure; for it should 
be of a contrary nature and of rigid and stiff 
material. 

[The author here interposed that experiments 
had been made at Homestead with two trucks, one 
having solid and the other hollow axles. The 
latter had deflected only one-quarter of the deflec- 
tion that was found with the solid structure, and it 
was concluded that the hollow axle would be six- 
teen times as durable as the life of the solid axle. 
It was well known that deflection caused fracture. ] 

Continuing, Sir James Kitson said that a large 
number of ductile axles had been made and used, 
but it was found that they were not suitable, and 
they had to be replaced ; this, he claimed, showed, 
by practice, that the theory upon which the idea 
as to flexibility was based was wrong. 

Mr. R. M. Daelen, of Diisseldorf, rose to point 
out that the invention of punching hollow axles 
with very long stroke was brought out at Diissel- 
dorf by a gentleman who, we understood the 
speaker to say, bore the name of Erhardt. He 
had placed a solid ingot or bar into a mould, and 
had put a long mandrel through it. This was done 
in 1891-2. Since that date a great deal of hollow 
material had been made in this way. After that 
he had tried punching from both ends, but it was 
found cheaper to make the stroke from one end 
only. The axles were afterwards hammered to 
reduce the diameter at the journal. This method 
was used not only for railway purposes, but for 
other carriages, such as military wagons, &., and 
it was found that the axles were satisfactory in 
regard to strength, whilst there was a great advan- 
tage in the matter of weight. He believed the 
hollow axle had a great future before it. 

Professor Bauerman said that when he had first 
read the paper before the meeting he had thought 
the process was very like that of Erhardt’s. He had 
made a careful inspection of the Erhardt system, 
and had seen the process. He had on one occasion 
tested an artillery axle, and had tried to break it, 
but had found it almost impossible to do so. For 
ten years past endeavours had been made to get the 
Prussian State Railways to adopt the hollow axle, 
but the price had been prohibitive. There had 
been, however, so many breaks with solid axles 
that it had been determined at last to try it. 

Mr. Vaughan Hughes asked what steps were 
taken to prevent deviation of punches, so as to 
make them meet in the middle. He would like to 
know what was the percentage of wasters. The 
grain structure of the axles on the inside and the 
outside might be very different, whilst if the metal 
were not homogeneous, punches would be likely to 
drift off and make excursions sideways. He would 
like to know if the author had made any experi- 
ments by expanding tests. 

Mr. Lloyd said that in 1869, at Wednesbury, 
hollow iron axles had been made which were sup- 
plied to the Dublin to Cork Railway. The difficulty 
then was with regard to the journals, the metal 
becoming too thin on one side, near where the bear- 
ing was taken. 

r. E. Windsor Richards would confirm what the 
last speaker had said, for in the year 1870 they had 
adopted, at Ebbw Vale, this type of axle for ore 
trucks, and these had failed, for the reason, as ex- 
plained by the last speaker, that the metal was 
too thin at the journals. He did not see how this 
difficulty could be overcome, even with the new 
axle, as it was hardly possible to gradually alter 
the section ; a fact which the speaker explained by 
sketches on the blackboard. 

Mr. Daelen here said that the section of the 
hollow axle was exactly that which was produced 
in the diagram placed on the wall by the author. 
By hammering down, the tensile strength re- 
quired was given, and the metal was tapered off, 
as shown, the part from the middle going into 
the sides. There would therefore be no sudden 
change of section. 

Mr. Mercader, in reply to the discussion, thanked 
the meeting for the reception of his paper. 


SutpHuR AND MANGANESE IN STEEL. 


A paper was next read on ‘‘The Influence of 
Sulphur and Manganese on Steel,” the authors 
being Messrs. J. O. Arnold and G. B. Waterhouse, 


respectively Professor and Associate in Metallurgy 
in the University College of Sheffield. This paper 
we hope to print in full shortly, together with the 
illustrations by which it was accompanied, the 
latter being certain micrographs showing the effect 
of the elements referred to. The main results 
of the authors’ investigations showed, firstly, 
that sulphide of iron is deadly in its effect upon 
steel, whilst sulphide of manganese is compara- 
tively harmless. Secondly, that these facts are 
due to the fusibility, the high contraction coefti- 
cient, and the tendency of sulphide of iron to form 
cell walls or enveloping membranes surrounding 
cells of ferrite. Sulphide of manganese, being 
much less fusible, segregates whilst the iron is 
at high temperature, and so collects into rough 
globules, and very seldom into meshes. Thirdly, 
manganese retards the segregation of iron and 
hardenite. What is called ‘‘ pearlite” in a nor- 
mally cooled manganese steel is really a mixture 
of granular pearlite and unsegregated ferrite. The 
fourth conclusion arrived at by the authors was 
that the complete segregation of the ferrite in the 
manganiferous steel can be brought about by very 
slow cooling, but that such annealing injures the 
mechanical properties of the steel by lowering the 
maximum stress and the reduction of area per cent. 
registered by the unannealed steel. 

The discussion was opened by Mr. Stead, who 
expressed his regret that a misunderstanding should 
have arisen between himself and Professor Arnold 
and Mr. McWilliam on a former occasion, in regard 
to quotations from a book. He begged to express 
his regret, and unreservedly apologised if anything 
had occurred to which the authors of the former 
paper had taken exception. All he desired, and all 
the authors desired, was to get to the truth of the 
matter, and the quotation he had made from Mr. 
McWilliam’s letter was such as added greatly to the 
credit of the writer. Turning to the present paper, 
he would congratulate the authors on its production. 
Nothing gave him greater pleasure than to coincide 
with others when their results agreed with his con- 
victions and knowledge. But if experiments he 
had made did not coincide with the results put for- 
ward, he felt it his duty in the cause of science to 
put the fact on record. In this paper, however, he 
agreed with all that was stated. e had been for 
years studying the effect of sulphur on steel, but 
he would say that no user of structural steel had 
ever incorporated material containing sulphide of 
iron. There was no doubt that it was a deadly 
substance ; all metallurgists knew that, and there- 
fore they put in manganese to neutralise the sulphur. 
If that were not done, steel containing sulphide of 
iron would break in the rolls, and therefore it never 
got into the hands of the user. Professor Arnold 
some years ago had made a most important discovery 
in regard to sulphur combining as sulphide of man- 
ganese. He (Mr. Stead) had made many experi- 
ments, and found Professor Arnold’s deductions to 
be correct. He thought that in large ingots the 
globules of sulphide of manganese might be rolled 
down and flattened out, so that the material would 
be formed in layers something like the best York- 
shire iron. In this state the material would be 
very resistant to shocks. If, however, the stresses 
were across the direction of rolling, sulphide of 
manganese might be a dangerous thing, on account 
of lamin. If, however, the metal were twisted, 
as in a gun-barrel, the danger would again cease. 
It would therefore appear that sulphide of manga- 
nese was objectionable, or not in accordance with 
the manner in which it was arranged in the mate- 
rial. Taking the case of armour plate; a piece 
might be trepanned out, and supposing there 
were a flattened globule of sulphide of manganese, 
and the disc were pulled apart across the direc- 
tion of rolling, then it would easily come in two, 
although the strength of the plate as a whole 
might be practically unimpaired. These considera- 
tions had caused him to controvert the theory that 
sulphur was necessarily harmful. It had been said 
‘that he had attempted to minimise the effect of sul- 
phur in steel, and that his advocacy of that alloy 
was dangerous. Since then, however, his views 
had been thoroughly borne out by practical experi- 
ence. It would be better, Mr. Stead continued, if 
people would go into the country and take up steel 
rails that had been down for years. If they would 
test them, they would find out of what steel rails 
should be made. Sir Lowthian Bell had given 
most valuable details of rails that had been used. 
From what had been often said, it might be ex- 








pected that rails high in sulphur would break more 


readily than those which contained a smaller 
amount of that element. Tests made on a number 
of rails that had been broken, however, proved 
that this was not the case, the result being 3.3 
tons in favour of the higher sulphurous material. 
The conclusion to be drawn from these facts was 
that rails higher in sulphur were less likely to 
break on the permanent way than others contain- 
ing less sulphur, and the speaker quoted several 
examples in support of this view, showing that, after 
long use, the more sulphurous rails would resist 
percussive shocks with greater success... Mr. Brinell’s- 
name had been mentioned in the paper, and exten- 
sive series of tests had been made of steel which he 
had supplied. If there was one thing that a Swede 
might be inclined to condemn, it would be sulphur, 
because that element was practically absent’ from 
Swedish material. Mr. Brinell, therefore, having 
a non-sulphurous steel, had found it necessary-to put 
sulphur into this metal, and he then found that it 
best withstood percussive shocks. 

Mr. Harbord said- he regarded the ingot to which 
reference had been made by the author as abnormal 
steel, and he would like to see an ingot experi- 
mented with in which sulphur and manganese had 
been present. No doubt sulphur, within certain 
limits, was not disadvantageous; but there were 
other variables to take into consideration. He 
agreed with Mr. Stead that it was desirable to take 
advantage of all materials that were cheap, if they. 
were not harmful, and it was most desirable to find 
out what could bé used commercially. He did not 
think vhat the danger that arose was from cold 
shortness, but rather from the material being red 
short, so that it would suffer during rolling ; and it 
was there that danger from sulphur would arise. He 
would therefore prefer to keep that element within 
low limits. 

Mr. Vaughan Hughes pointed out that with 
forged steel the material was subjected to consider- 
able work, and he would suggest to the authors of 
the paper that their investigations should be 
directed to castings rather than to forged material. 

Mr. Houghton said that the effect of sulphur de- 
pended on the hardness and tensile strength of 
the steel ; in one class of metal it might be harmful, 
and in another not dangerous. In illustration, he 
referred to the effect of notching. It was a 
familiar experiment to notch a rivet which could: 
then be bent double, whilst if tool steel were 
treated in a similar manner, it would break. He 
would suggest to the Council that there should be 
laid down a standard system of magnification for all 
micro-photographs ; it was extremely difficult to 
compare different results at the present time, owing 
to the difference in scale. He referred to an instance 
which had come under his notice of a large crank- 
shaft that had broken. The reason was apparent 
after the accident had taken place, as there was a 
large cavity in the shaft which reduced the section 
to a very great extent. This, no doubt, was caused 
by the aes of the ingot being included in the forg- 
ing, probably through oversight. Inside the cavity 
there was found a large piece of loose metal, two or 
three pounds in weight. This had become rounded 
in form through working in the hole with the rota- 
tion of the shaft. The shaft was of ordinary 30-ton 
steel, with 0.2 per cent. of carbon, whilst the sepa- 
rated piece of metal gave the following analysis :— 


Per Cent. 
Carbon ae ‘ey ~ ea -950 
Silicon ... ie was me bee 075 
Phosphorus _... he a4 AY 221 
Manganese ae ee Lal oat 1,04 
Sulphur ... ee oe a ce 361 


That, he need hardly say, was ‘a material which 
engineers would hope never to find used for shafting. 
The speaker also referred to an analysis of the top 
part of a gun ingot, in which the manganese and 
sulphur were in excess. 

Professor Arnold, in replying to the discussion, 
said he was very pleased to hear the remarks Mr, 
Stead had made in regard to the former misunder- 
standing which had arisen, and fully appreciated 
the manly and generous spirit which prompted . 
Mr. Stead’s remarks. He, on his part, reciprocated 
the apology if, in the heat of diseussion, he had 
said anything which might be considered as undesir- 
able. In regard to steel castings, he was entirely at 
one with what Mr. Stead had said. The dangerous 
sulphide films were not in heavy castings, but 
might be in light ones. He would not, however, 
say that high-sulphur steel was invariably satis- 
factory, for, as he had pointed out in his paper, 
the reduction of area that occurred was a serious -- 
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In a communication to-Natuwre he-had | had pointed toa large volume of evidence on the 
dealt with the difference that might occur through | one side, and he could bring forward as large a 


matter. 


the way in which stresses were applied. As an | volume on the other side. The results were very 
instance, he gave an example of a plate in which | variable, and up to now metallurgists were not in 
the sulphide was drawn out, and a test piece cut | a position to settle the matter, as Mr. Harbord had 
from it. When tested longitudinally and across | pointed out. He thought, perhaps, there might be 
the plate, the tensile strength of 30 tons to the double carbides of iron and manganese. He was 
square inch obtained in the first case was reduced of opinion that it would be difficult to standardise 
to 19 tons in the second, and the reduction of | micro-sections unless the structure of the metal 
area fell from 55 per cent. to 7 per cent. The could be also standardised, as greater magnification 
segregation of sulphur usually involved the segre- | 


| Was needed in some cases than in others. 
gation of phosphorus and carbon. Mr. Stead’ Mr. McWilliam said that he had listened with 


‘ 


ent de Corals 


great satisfaction to the remarks of Mr. Stead, and 


| quite reciprocated all his kind expressions. 


Tue EvecrricaL Furnace IN METALLURGY. 


Mr. Albert Keller, of Paris, had contributed a 
paper on ‘‘The Application of the Electrical Fur- 
nace in Metallurgy.” This was also read by Mr. 
Brough, in abstract. We shall print this paper in 
full, together with the illustrations, at a future date. 
It contains figures and results obtained during a 
long series of experiments, extending over a period 
of eight years, and these were carried out on an 
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industrial scale at various electrical works, driven | had been prepared in the cupola, and trouble arose 
by water power. Until within the last year or| on account of scaffolding. The latter difficulty dis- 
two electric furnaces were employed exclusively in | appeared with the use of electricity, and the manu- 
the reduction of so-called refractory substances— | facture of ferro-chrome received a great impetus in 
amongst them carbide of calcium, artificial corun-| France and America, so that to-day the electrical 
dum, and carborundum—for the treatment of which | process has entirely superseded the method of reduc- 
the temperature of the ordinary furnace was too | tion in the cupola. Ferro-tungsten (an alloy which 
low ; or they were used for the production of sub-| is increasing in importance daily), ferro-titanium, 
stances such as aluminium, These furnaces were | ferro-molybdenum, and ferro-vanadium were also 
afterwards used for making ferro-chrome, and this! prepared in like manner. The use of electricity for 
was the first important application of the electric | blast-furnaces offered scope for metallurgists, as 





furnace to metallurgy. Previously this substance | certain metals or alloys were rendered possible on a | 
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scale which, for the first time, justified the electrical 
furnace to rank as a metallurgical process. The 
author proceeded to consider the electro-metallurgy 
of silicon steel, copper, and nickel, describing elec- 
tric arc furnaces, electric resistance furnaces, elec- 
tric surface-resistance furnaces, and electric induc- 
tion furnaces. With the manufacture of ferro- 
silicon in the electric furnace, the latter might be 
said to have achieved its entry into the domain of 
metallurgy, in which the success of its application 
has secured a lasting place for it. It can produce 
without difficulty alloys richer in silicon than those 
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yielded by any blast-furnace, as a degree of heat 
was attained not before possible, the content of 
slag being 25 to 80 per cent. At Livet, in the 
department of Isére, the firm of Messrs. Keller, 
Leleux, and Co., having 15,000 horse-power at 
command, manufactured a high-grade ferro-silicon. 
It was found that 4000 horse-power would enable 
20 tons of 30 per cent. ferro-silicon to be made 
per day. The raw materials employed were quartz, 
scrap iron, and coke. With regard to the metal- 
lurgy of iron and steel, the author would not ven- 
ture to say that the electric furnace would achieve 
a great triumph. The employment of electricity 
as a reducing agent was only practicable, from an 
economic point of view, when it was a question of 
manufacturing special qualities of iron from pure 
ore, delivered at works on favourable terms, or 
when it was desired to foster an iron and steel 
industry in a country hitherto undeveloped in this 
respect, in which much of the coal must be im- 
ported, where iron ore of good quality abounded, and 
where natural sources of power were available in the 
immediate neighbourhood of the ore deposits. One 
kilowatt-year utilised in the electric reducing furnace 
was capable of yielding about 4 tons of steel-making 
pig iron. The author estimated the value of the kilo- 
watt-year at 25s. 6d., and from this deduced the con- 
clusion that the reduction of ore by electricity in a 
country possessing metallurgical works, and equally 
good conditions of transport throughout, was only 
theoretically practicable if the ore could be ob- 
tained on equal terms, and if the cost of the kilo- 
watt year did not exceed 25s. 6d. 

Mr. Allen, of Sheftield, had visited the works 
described by the author, and could bear testimony 
that the results stated in the paper were ob- 
tained by no laboratory experiments. There 
was apparently an unlimited supply of water, 
and a great fall, so that the situation was ex- 
tremely advantageous for electric power. The 
electrodes were of large size, each one being about 
as big as a man’s body. Anyone visiting these 
works for the first time would be astonished at the 
magnitude of the industry. One great feature was 
the very high temperature of the furnace, and re- 
actions were thus obtained which would be impos- 
sible when burning fuel in the ordinary way. 
Formerly there was difficulty in obtaining ferro- 
chrome, owing to the use of carbonaceous fuel ; 
now it was manufactured with ease by electricity. 
The richer grades of ferro-silicon and other special 
alloys were instances of the value of the electric 
furnace. He thought that the author was wise in 
confining himself to these special materials, and 
not competing with the production of more ordinary 
metals. He would suggest that by the aid of the elec- 
tric furnace the iron sand of New Zealand might be 
profitably dealt with, as it was known to be a highly 
magnetic oxide of iron. It had not been success- 
fully treated formerly, on account of the difficulty 
of using it in the blast-furnace. Ores containing 
titanium were difficult to smelt, owing to the slag, 
and the expense of the furnace, but with the elec- 
tric furnace it was possible to reduce the slightest 
trace of titanium in iron; that was a good thing, 
as he had yet to learn that titanium in any cir- 
cumstances did any good. In regard to the working 
of copper at Mr. Keller’s works, that had been 
found very satisfactory. In an electrical furnace 
at high temperature the conductivity of the slags 
assisted, as was proved by the fluidity reached, 
which indicated additional resistance. The author 
had stated that the electric blast-furnace for re- 
ducing iron ores which he had described contained 
at least two groups of two electrodes each, the two 
latter being arranged in parallel, and the two groups 
themselves in series. These four electrodes, of 
equal capacity, projected through refractory walls, 
and each electrode was provided with independent 
mechanism, by which it could be raised or lowered 
at will. This method of moving electrodes, Mr. 
Allen stated, was of great importance. It would 
be well if metallurgists would remember that more 
and more was to be done with the electric furnace. 
He would bear testimony to the pluck and tech- 
nical skill of Mr. Keller and those associated with 
him in the business. 

Professor Arnold said he was at present engaged 
in experimentirg upon the properties of iron made 
by the electrical furnace, and so far the result 
showed some very remarkable effects. If the tests 
made with regard to tensile strength were borne 
out by more extensive investigation, some new and 
very surprising developments might be expected. 

Mr. Tawaite criticised the author's estimate as to 





the cost of a kilowatt-year, which he considered was 
too low. He pointed out that blast-furnace gas 
might be used with advantage for the generation of 
power. 

Mr. Adolphe Greiner, of Seraing, feared that the 
author must have been at fault in giving so low a 
price as 25s. for the kilowatt-year ; he did not think 
it could be produced at that price. In North Italy, 
where there were many waterfalls, electricity was 
generated and distributed to manufacturers, and 
the price of a kilowatt-year there was 101. 
of this, none of the companies were giving good 
results to the shareholders. At the Cockerill works, 
at Seraing, they were using waste gas from the fur- 
naces, and there, without amortisation, the cost of a 
kilowatt-year was 7/1. It might be remembered, 
however, that in many electrical works established 
for the purpose of supplying light there was no use 
for power in the afternoon and morning, so that 
it might be sold at a very low price. The Italian 
companies followed this plan, and could supply 
current for three months in the year very cheaply, 
as they had no other use for the plant. He con- 
sidered, however, that great advantage could be 
obtained, under certain conditions, by the use of 
electricity in the manner described by the author. 

Mr. Stead was also of opinion that the cost 
given for the kilowatt-year, if it consisted of 
8760 hours, was too low at 25s. Certainly it was 
if steam power were employed. He was, however, 
glad to hear that it could be obtained for 101. by 
the use of coal, and he thought the future pros- 
pects of crucible steel would be much improved 
by the introduction of electric power in this way, 
as there would be a large saving on the cost of 
coke alone. He considered there was a great 
future for the electrical furnace in this country, 
especially in the Middlesbrough district, where 
there was so much blast-furnace gas, and he antici- 
pated that the time would come when the centre of 
the steel industry would shift from Sheffield to 
Middlesbrough. 

Mr. Kilburn Scott referred to discoveries made by 
his brother, of iron ore in Brazil, and to the work- 
ing with three-phase alternators, which he con- 
sidered feasible for the purpose described. He 
thought there was a great future for the electrical 
furnace for dealing with highly refractory materials. 
They could be ground to powder and mixed with 
the combined material, and then applied on the 
masonry in the form of paste. Those not con- 
nected with electrical engineering would, perhaps, 
be interested to hear that the machines which were 
used worked without commutators, and so were 
unlikely to break down ; continuous current was 
not used. They generated current directly at a 
very high voltage, going up to 16,500 volts. He 
agreed with other speakers that the estimate of 25s. 
for a kilowatt-year must be a mistake. 

In proposing a vote of thanks to the author, who 
was not present, Mr. Carnegie said that the paper 
foreshadowed very great results in the metallurgical 
industry. 

The meeting then adjourned for lunch, to meet 
again in the afternoon, in accordance with the 
resolution of the previous day. 


Siac CEMENT. 

On the members reassembling at half-past two on 
the afternoon of Friday, the 8th inst., Mr. Whit- 
well, Past-President, occupied the chair. The first 
paper taken was a contribution by the Chevalier 
C. de Schwarz, of Liége, and was on ‘‘ Portland 
Cement Manufactured from Blast-Furnace Slag.” 
This paper we publish in full in our present issue. 

The discussion on this paper was opened by Mr. 
Hutchinson, who read a long description of the 
slag cement works which had been carried out at 
Skinningrove, where a harbour had been con- 
structed in connection with the iron works. The 
author had said that Portland cement made from 
blast-furnace slag was chiefly distinguished on ac- 
count of its property of increasing in hardness the 
older it became, and tests were given to prove this 
fact. The speaker agreed, for the tests made at 
Skinningrove also proved that the tensile strength 
increased. The Skinningrove Harbour Works had 
been thirteen years in existence, and had stood re- 
markably well. On one occasion, when a gale lasted 
for several days, the shale rock on which the works 
stood was so cut by the action of the waves that it 
was possible to walk for 80 ft. in the cavity made 
under the pier. This gale lasted ten days, and the 
undercutting was filled up, as the tide receded, by 
concrete, which set so quickly that it resisted the 
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incoming heavy seas. Since then the concrete had 
stood, and there had been no undercuttiug. On 
either side of the pier 15 in. of rough slag had been 
tipped, and concrete put over it, and it still re- 
mained. The durability of these works for thirteen 
years, with no appearance of disintegration, bore 
testimony to the excellence of the material. More- 
over, limpets attached themselves freely to the 
concrete, showing that no chemical action took 
place. 

Mr. Stead thought that the work Mr. Hutchin- 
son had done in making a pier of slag cement, 
which had stood for thirteen years, proved that 
the material was equal, if not superior, to good 
Portland cement, and he was of opinion that engi- 
neers need not hesitate to use it in such positions. 

Mr. Whitwell, in proposing a vote of thanks to 
the author, congratulated him on his paper, and 
also Mr. Hutchinson on the admirable work he had 
carried out in making a shipping port for his iron 
so successfully on the rough North-East Coast. 


A New Buast-Furnace Top. 


Mr. Axel Sahlin, of Millom, Cumberland, next 
read a paper, in which he described ‘‘ A New Blast- 
Furnace Top.” This paper we shall publish in full, 
with the illustrations, in an early issue. 

The discussion on this paper was commenced by 
Mr. H. Pilkington, who said he was very glad the 
author had not advocated an arrangement for the 
distribution of the material, the design he showed 
being superior in this respect. He did not agree 
that an absolutely closed top prevented an explo- 
sion occurring on the occasion of slips in the fur- 
nace ; but if explosion doors were fitted, that would 
provide against such a contingency. He noticed a 
lid was shown on the top of the apparatus, and this 
would act as an explosion door. He thought the 
type of furnace top would be responsible for a large 
amount of dust which might get back into the fur- 
nace. An explosion through slip might seem an 
alarming thing ; but it really did no harm if explo- 
sion doors were fitted. He did not think the 
tilting-skip would properly distribute the fine and 
rough materials, and some arrangement should be 
made to discharge the skip through the bottom. 

Mr. Greiner said that the arrangement shown 
was an improvement on the Brown system, which 
they had in use at Seraing, though the latter had 
acted very well. Mr. Sahlin’s design increased the 
height 12 ft. to 15 ft., and this was of consequence, 
as some kinds of coke needed care in handling. 
If friable coke, such as some Continental cokes, 
were made to drop 12 ft. or 15 ft. more, a greater 
amount of dust would be produced. If, however, 
the coke were dense, such as that of Durham and 
Connelsville, this additional drop would be of less 
consequence. It was claimed that the device 
shown would prevent air coming in at the top of 
the furnace as the charge was made. He did not, 
however, agree that the admission of air above was 
the cause of big explosions in the blast-furnace. 
So long as a good quality of coke was used, and 
big lumps of ore were charged, it was very seldom 
that an explosion occurred. It was his practice 
always to mix finely-divided ores with large lumps. 
It might be that.the mass of materials in a furnace 
not going down regularly —thus causing a scaffold— 
would produce explosion; an arch was formed in 
the furnace, and the pulverised ore would go 
through at once, so that a sudden reaction would 
take place, producing an immense quantity of gas. 
The speaker — of the device, which he 
thought useful, but it would not prevent big ex- 
plosions. 

Mr. Sahlin, in replying to the discussion, said 
that the fact that this class of furnace top had been 
in use sixteen months—fine ore being used—and that 
no explosion had taken place, was sufficient answer 
to the criticisms that had been passed. At the same 
time, furnaces with explosion doors, charged in the 
same manner and with the same materials, gave 
repeated explosions. It had been said in the dis- 
cussion that a blast-furnace explosion. was a small 
matter. In America he had seen the head of a 
furnace blown clean away, and landed in the stock- 
yard some distance off, whilst the furnace itself was 
emptied down to the bosh line. No doubt such a 
thing as this was due to bad management, as the 
scaffold should not have been allowed to form in 
these days, when it was possible to regulate blast. 


Five Dust anp Hot-Brast Stoves. 
A paper by Mr. B. H. Thwaite, upon ‘‘The 
Effect of Flue Dust upon the Thermal Efficiency 
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of Hot-Blast Stoves,” was next read. This paper 
we propose to deal with in a future issue. 

Mr. om Westgarth, of Middlesbrough, opened 
the discussion. He agreed that it was desirable to 
clean the gas from blast-furnace flues, but he was 
of opinion that most ironmasters would prefer the 
methods at present in use to the system submitted 
by the author. In connection with the Cockerill 
Company, of Seraing, his firm had manufactured 
some large gas engines, and he had been led to in- 
vestigate the subject of cleaning blast-furnace gas 
in connection with their design. He found that the 
Tyssen system gave the best results, the gas cleaned 
by this arrangement containing only 0.03 grammes 
of dust per cubic metre ; that would be as clean as 
the air in a room. 

Professor Bauerman, some years ago, had made a 
large number of experiments in connection with 
freeing gas from dust in lead flues by means of 
electricity. He had found the device fairly efficient 
when the furnaces were not very active, but when 
a large amount of work was being done the results 
were not satisfactory. As also the draught was in- 
terfered with, the system was given up. To get 
any considerable effect, they had to exert a large 
amount of power. 

Mr. Vaughan Hughes had seen the plant to which 
Professor Bauerman had referred. Sir Oliver 
Lodge was the first to apply the method of electrical 
deposition of dust to gases, and to him the credit 
of the invention should be accorded. The experi- 
ments, however, succeeded when they were on a 
small scale. He considered that the efficacy of 
the process depended on the temperature of the 
gases, and unless they were cool he did not think 
it would succeed. 

Mr. Thwaite was of opinion that the apparatus 
with high temperature would be a success, and tests 
showed that when the arrangement was at work the 
dust was deposited. 

The usual complimentary votes of thanks brought 
the meeting to a conclusion. 


THe Autumn MEETING. 


The autumn meeting of the Institute will be held 
during the first week in September, at Barrow-in- 
Furness. 








HOLLOW PRESSED AXLES.* 
By CAMILLE Mercaber, Pittsburgh, U.S.A. 

THE axle is one of the most important elements used in 
rolling-stock. Upon its strength depends the safety of 
the whole car superstructure, and upon its freedom from 
friction the economy in draught. While improved forms of 
construction have been devised in every branch of the 
railroad equipment, the axles for tenders and cars have 
been rather neglected, and this portion of the equipment 
has only kept pace with the other improvements by in- 
creasing its size and weight to gain the strength necessary 
for supporting the greatly increased loads which are now 
considered standard. few years t, who would have 
thought of 110-lb. rails, 125-ton engines, 110,000-Ib. steel 
cars, and the many other improvements now considered 
necessary for the economical operation of our great rail- 
way systems ? 

It is a well recognised fact that steel articles manufac- 

tured by pressing are, as a rule, superior to articles made 
by any other method, and the present tendency is to de- 
velop this method in every branch of the iron and steel 
trade, especially as it insures the most economical produc- 
tion of articles needed in considerable quantities, and 
makes them perfectly true and uniform to the templet, 
permitting interchange of parts or the making of standard 
sizes. The writer proposes, in the pire paper, to pre- 
sent, briefly, an account of the development in the manu- 
facture of railroad axles on a large scale, which was suc- 
cessfully demonstrated and accomplished at the Home- 
stead Steel Works of the Carnegie Steel Company, Pitts- 
burgh, Pa. 
_ In order to produce, by pressing, an axle having vary- 
ing diameters, the following method was proposed by the 
writer :—A rolled round steel blank, uniformly heated, is 
inserted into a two-part die, having a matrix cavity in 
the form of a rough-turned axle (see Fig.1, page 655). The 
diameter of the journals is made equal to the smallest dia- 
meter of the axle in the centre, which corresponds to the 
diameter of the round blank. After the dies are clamped 
about the heated round, the latter is axially perforated 
simultaneously at both ends by two cylindrical punches, 
which force the metal of the blank to conform to the 
shape of the matrix die, and fillit out. The round is 
heated up to about 1000 deg. Cent., and the total hydraulic 
pressure required for penetration with a punch of 3 in. 
diameter amounts to about 50 tons. During the last end 
of the stroke, owing to the blank losing its initial heat 
through contact with the dies and also to the upsetting 
of the end collars, at which time the metal may flow 
back against the punch, a total hydraulic pressure of 
about 150 tons is required. 

Considering the small diameter to be pierced and the 
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length of the punch, the pressure required to penetrate 
the blank is, apparently, very small, and it will be con- 
ceded by all familiar with the work that the condition 
necessary to insure entering the blank is to allow the metal 
to flow freely in the direction of the forward movement 
of the punch. The presence of the annular spaces 
between the blank and the die fulfils this condition, the 
metal flowing radially in the direction of the least resist- 
ance (Fig. 2); the only back-flow against the punch is at 
the end of the stroke. It is obvious that if this back-flow 
existed initially, the punch would bend and buckle before 
entering any great distance. In order to facilitate the 
initial entering of the punch the blank is now gripped by 
the dies for a length of only 4 in. at the journal portions, 
thus allowing the metal to flow more easily (see Fig. 3). 

At the first experiments the blank was gripped 
throughout the length of the journals; and though the 
punch entered readily, the pressure applied was neces- 
sarily higher. The punch, being tapered, acts as a 
wedge, and the pressure that can be exerted upon the 
axle blank is consequently enormous. In one of the ex- 
periments the heated blank happened to be smaller in 
diameter than the gripping portions of the dies, and hence 
was not clam by them. Tn this case the punch pushed 
the metal endwise and upset the blank into the matrix 
die. The inability of the metal to flow against the punch 
caused the upper die-head, a steel casting weighing 
25,000 lb., to spread, and under a pressure of 200 tons 
upon the punch the die and the die-head broke in the 
centre. It is interesting to note that in this case the 
punch did not bend in the least, notwithstanding the fact 
that the blank, instead of being formed round, was com- 
pressed into an elliptical section, its upper part next to the 
top die having 4in. more metal than the lower portion 
(see Fig. 3a). 

The strength of the cast-steel die-head was determined 
upon the basis of ultimate tensile tests of its material, 
and it was found that a total lateral pressure of 2600 tons 
must have keen exerted by the wedge action of the punch 
in order to break this casting. This occurrence shows 
that the metal blank, in being punched, can be subjected 
to an extraordinary pressure. This pressure is exerted 
throughout the entire length of the axle blank, for it is 
found that the central part of the axle, where the punch 
does not penetrate, conforms to the shape of the dies 
(see Fig. 4). It cannot be disputed that this t com- 
pression improves the quality of the steel in the central 
part of the axle by destroying the injurious effects of 
we and piping usually found in ingot steel. 

egarding the temperature of the heated blank, it may 
be mentioned that it is absolutely necessary to have the 
greatest uniformity throughout the body of the blank, the 
temperature determining the resistance which the punch 
must overcome. 

The following table, given by Dr. Julius Koleman, 
showing the decrease of ultimate strength for medium 
hard steel for increased temperatures, may be of interest. 
The temperatures are given in degrees centigrade, and the 
fibre stress in kilogrammes per square millimetre :— 
Decrease of the Ultimate Tensile Strength by Increasing 

the Temperature. 

Ultimate strength at 0 deg. be kilog. = ben per cent. 


” 50 ” ar ” 1 ” 
” 100 ,, = 659 ” = 100 ” 
” 150 ,, = 58.9 ” = 100 ” 
” 200 ,, = 589 ” = 100 ” 
9 250 ,, = 57.76 ,, = 98 ” 
” 300 ,, = 55.5 ” = ” 
” 350 ,, = 47.5 ” = 80 ” 
“a 400 ,, = 32.2 ” = 65 ” 
” 450 ,, = 241 ” = 41 ” 
” 500 ,, = 20 ” = 34 ” 
as 550, = 17.5 ” = 30 ” 
” 600 ,, =15 ” = 26 ” 
” 650 ,, = 12.5 ” = 22 ” 
” 700 ,, = 10.5 ” = 18 ” 
” 750 ,, = 91 ” = 1 ” 
” 800 ., = 7.9 ” = 1 ” 
” 850 ,, = 6.5 ” = il ” 
” 900 ,, = 54 ” = 9 ” 
” 950 5, = 4.75 5, = 8 ” 
” 1000 ,, = 4 ” = 7 ” 
es 160 ;, = 36 , = 6 4 
. ae, a G8 eG 
” 1200 ,, = 24 ” = 4 ” 

1400 = 0 ” = 0 ” 


The values are reprodu graphically in Fig. 5, and 
are instructive for the selection of the most favourable 
temperatures for punching. : 

The experiments performed at Homestead gave evi- 
dence that the lower limit of temperature for successful 
punching was reached at about deg. Cent., as near as 
could be judged. At this temperature the punch entered 
with difficulty, requiring about 250 tons initial pressure, 
and about 500 tons final pressure for upsetting the collars ; 
the metal, however, filled out the die very nicely, resulting 
in a fair-looking axle. At a temperature of about 950 deg. 
Cent. the pressure required at the end of the stroke 
amounted to about 250 tons, and at about 1050 deg. Cent. 
a pressure of about 150 tons was found to be sufficient. 

/* testing these axles Pennsylvania Railroad drop- 
test specifications were followed—viz., seven blows at 
43 ft. of 1640 1b. weight, striking midway between supports 
3 ft. apart. ; axles to be turned over after every other 
blow. The axles, having stood this test, were subjected 
to further blows until destruction, with results as follow :— 


“A”—Agle Blank Punched at 850 Deg. Cent. 
Weight of Axle, 710 Ib. ; diameter of centre, 5J in. ; size of 


journals, 5} in. 
Number of Deflec- Number of Deflec- 
Blow. tion. Blow. tion. 
in, in. 
ee 53 37... a os at 
aie. 6 38... oe ay. 6 
Sx; 4 39 .. 
GA< 5§ 40... 64 








Number of Deflec- Number of Deflec- 
Blow. tion, Blow. tion. 
in. in. 
& .. 4 41. 4 
ae 5} 42. 6 
ee 4 43. 3 
S.. 5} 44 6 
mee 44 45. 4h 
” SS ot 46. 64 
| re 4 47. 4 
be 6 48. a 
i8.. 32 49. 3 
14. 58 50. at 
15 . 43 a. 4 
16. 64 62. 63 
oe 4 53 . 4h 
ove 53 64 .. : 7 
19. 4 55 .. 4 
20. 6 56... 68 
21 33 Res 3 
22. 5} 58 . 
3. 34 59 .. 4 
24. Fa 60 . 6 
23. 4 Ge 4 
26. 6 62. 7 
37. 68 .. it 
28 . 64 .. 7} 
29 . 34 65 .. 84 
30 . 54 66 . e 
St: of ae 4 
32 6 68. 6) 
33 4} 69 . 4 
3t 64 70 6 
85 44 71 ~ a 48 
36... 64 7 .. Broke in centre 


* This seventh blow fulfilling the Pennsylvania Railroad re- 
quirements, the tests were continued to destruction. 

This test was most severe, the axle being turned over 
after every other blow. | i 

The steel had the following analysis :—Carbon, 0.39 per 
cent.; phosphorus, 0.024 per cent.; manganese, 0.47 per 
cent. ; silicon, 0.026 per cent. 

“B.”—Aale Blank Punched at 950 Deg. Cent. 


Weight of axle, 705lb. Dimensions of axle, same as before. 
The axle was turned after each blow. 





Number of Deflec- Number of Deflec- 
Blow. tion. Blow. tion. 
n. in. 
ae 5 29... 53 
8: 5 30... 6 
3. 4 31. 6 
45. 44 6 
8. i. 5: 33. 6 
eC. 5 34... 6 
7*. 5f 4: 64 
8 .. 5 36. 63 
Re 5 er 6 
bee 6 38 .. 6. 
4; 5 39 . 63 
12. 5 40 .. 64 
13. 5 41. 64 
14. 5 42. 6 
15. 5 43. 63 
16 . 5 44. 6t 
rae 5 45 . 54 
18. 5 46. 6 
19. 5 47. 64 
20. 5 48. 6. 
$1 e 5 49. 
22 5 50. 
23. 6 51. 6% 
24. ts ot 6 62°. 
25 .. ea os 54 63. 6, 
Me oe 54. 64 
Te on - 5 55. i a 64 
es. 5 56. Broke in centre 


* This seventh blow fulfilling the Pennsylvania Railroad require- 
ments, the tests were continued to destruction. 

The steel had the following analysis :—Carbon, 0.42 per 
cent. ; phosphorus, 0.02 per cent. ; manganese, 0.50 per 
cent. ; silicon, 0.02 per cent. 

“*C.”"—Aale Blank Punched at 1050 deg. Cent. 

Weight of axle, 700 lb. Dimensions of axle, same as before. 


The axle was turned over after every other blow, the test 
being most severe, 


Number of Deflec- Number of Deflec- 
Blow. tion. Blow. tion. 
in. in. 
1 aq 20. 44 
2 4} 21. 8 
3 2 .. 44h 
4 4 23. 2 
Bis 3h 24... 4 
a 4y5 25 .. 3 4 
7, 3875 26. 4g 
82%; 4 27. Bys 
9.. 8 28. 42s 
10... 48 tare 3; 
ee 3,'; 30. 4 
2°... 4 31. 3 
13. 3 32. 4 
My 4,5 33. 3 
16. 3 34. “4 
16. 44 35 .. 8 
ais Sys 36 . ee” 
3. 4h) ae .. Broke in 
19. 248 centre. 


* This seventh blow fulfilling the Pennsylvania Railroad re- 
quirements, the tests were continued to destruction. 

The analysis of the steel was:—Carbon, 0.54 per cent.; 
manganese, 0.67 per cent. ; phosphorus, 0.03 per cent. 

The steel was too hard, having an excess percentage of 
carbon and manganese, which is also shown by the small 
deflection after the first blow in the drop test. After 
rupture, which occurred at the centre, the two halves of 
the axle were weighed, and the difference in weight 
was only 2 1b., demonstrating the exactness of the shape 
and the uniform compression throughout the axle. : 

It may be opportune to mention thai owing to the in- 
ability of the rolling mills to furnish rolled rounds of the. 

red size without procuring a new roll equipment, the 


ui 
axle blanks were forged from a bloom and then turned to 
exact size. Consequently, the blanks being worked under 
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tre steam hammer in a colder state than would have been | 
te case were they shaped in the rolling mill, the steel | 
might have been improved toa higher degree. The axle | 
banks were, however, reheated, and therefore expanded | 
before punching, and hence the influence of this forging | 
cin be dis’ ed. | 
This was later confirmed by tests of the axles made | 
fcom rolled blanks, resulting in withstanding 44 blows | 
b2fore destruction. 
In order to demonstrate the advantages of the punch- 
iig action upon the steel, a second rolled blank taken | 
feom the same heat was raised to a similar high tem- | 
perature, approximately 1000 deg. Cent., then sed | 
through the cross rolls and inserted in the matrix die. | 
All operations, excepting that of punching, were | 
executed with this blank, which was drop-tested to | 
pe the following day, withstanding seventeen | 
‘ows. 
Test-pieces were cut from the punched axle, showing 
the following results :— 


CHEMICAL. PuysicaL. 


Ulti- 
mate 
Tensile. 


Tests cut 
from 
Elastic |Re- | 
Limit. tion 
In \p.c. Ibs, per |p. ¢. 
Zin. sq. In. 
-58 |29.0 42,620 
.51 |25.5, 39,650 
-56 {28.0 35,350 


a Elonga- 
tion. 


Punched Ibs, per 

Axle. Su. In, 
Wheel seat 0.34 0.44 0.013 | 0.089 69,640 
Journal .. 0.34 0.44 0.014 | 0.042 | 69,380 
Centre .. 0.32 0.42, 0.014 | 0,089 67,050 


45.7 
34.4 
41.1 


: —|, 
It is safe, from these tests, to derive the conclusion | 4 
| 


that by determining the proper temperature for punching, 
the bellow-goennt axles for railway rolling-stock can be 
made of superior ny. These axles are found to have | 
much greater strength than the usual solid axles, and the | 
metal is more homogeneous, owing to the internal and | 
external forging exerted upon a thin wall thickness. 
In order to demonstrate the practicability of manufac- | 
turing railroad axles on a large scale by means of punching, | 
an experimental machine designed by the Carnegie | 


Steel Company, was erected at the Homestead Works, | 


according to the accompanying drawings. In Figs. 6, 
7, and 8 (see our two-page plate) P represents the 
yg B and upsetting press, having two dies, 2 
and 3, between which the metal blank is clamped 
and shaped. The dies have a matrix cavity, giving 
approximately the shape of the finished axle. The 





two upsetting punches 4 and 5, are adapted to enter 
the matrix cavity longitudinally, being guided by a 
crosshead D, and moved in a longitudinal direction by 
the plungers 6 of hydraulic cylinders 7. The punches are 
made sufficiently long and the plunger is given a suffi- 
cient stroke to enable them to penetrate the axle blank 
lengthwise beyond the wheel seat of the axle. F isa 
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inuous furnace of the Howard Axle Works type, blank is stopped by coming into contact with a buffer 
oon 8 is a feed-table for conveying the blanks. Between | 16, whereupon the frame 14 is raised and the straight- 
the furnace and the press is a straightening machine S, ened blank is caused to roll down upon the bottom 
composed preferably of a pair of cross-rolls 9 and 10, die 3, which is movable laterally upon a slide, so 
driven by two 75 horse-power electric motors 11 and 12. as to carry the blank under the up r die of the press. 
These rolls are adapted to receive the blank, cause it to | During its. — to the die the blank is guided at its 
traverse longitudinally and rotate, and by such travel and | ends by guides 17, which centre it lengthwise to suit the 
rotation straighten and round the blank perfectly. The | diecavity. To effect the lateral or travelling movement, 
diameter of the cross-rolls being unequal, the blank is| a lateral track 18 is provided, upon which are mounted 




























19.5. HOLLOW PRESSED AXLE 
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ULTIMATE STRENGTH OF MEDIUM HARD STEEL 
AT DIFFERENT TEMPERATURES 
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Fig. 78. 





























slides 19. Upon these rests die-head 3, when in its 

lowest position, and is engaged by them. These slides 

are connected by a crosshead 20 and gearing 21 to 

surface. The cross-rolls make 160 revolutions per minute, | the piston of the fe Sere cylinder 22, and by the 
uiring | operation of this cy. 


—~ 





ressed against a bottom guide placed the entire length 
tween the rolls, thus removing all scale and deliver- 


ing the blank to the press with a clean and smooth 


and the blank traverses 5 in. per revolution, : inder the slides carrying the die- 
about 10 seconds to pass through them. A feed-table| head and the die are moved back and forth to the 
conveys the- blank to a position opposite to a lateral | positions shown in the drawing. Wedges 23 are 
pes a device 13, composed ras A y of inclined skids | mounted under the operative position of the die-head, 
and of a tilting frame 14, which may be operated by an|and are moved by hydraulic cylinders 24, forwardly 
hydraulic cylinder 15. When in this position the axle' underneath the die-head, in order to support and 


lock it when elevated. The lifting of the die-head 3 
is effected by the plunger 25, which is set directly 
beneath the operative position of the die-head, the 
axle blank being gripped and held thereby at the 
centre and at the journals. To retain the dies in this 
a eg and to withstand the outward pressure exerted 
es the forging operation, the wedges 23 are pro- 
jected under the die-head. The dies 2 and 3 being thus 
ocked by the wedges, the piercing punches 4 and 5 are 































brought into engagement with the ends of the axle blank, 


whereupon they penetrate the blank, pass beyond the 
wheel seat portions, and displace the metal of the axle 
blank outwards, so as to fill the cavities of the dies, form- 
ing the wheel seat and taper of the axle of their proper 
size and contour. The rear portions of the punch enga 
the ends of the axle blank, and force the same inwardly 
toward the die cavity, and thus by compressing them, 
shaping up these ends and forming the collars. The 
forging of the axle is then completed, and it only re- 
mains to remove it from the machine, and subsequently 
to turn the journals and wheel seats. To remove the 
axle the punches are retracted, the wedges are pulled 
back, the plunger lowered, and the lower die-head, with 
the axle, is carried on the slides to the opposite side of 
the machine. An hydraulic crane C, having suspended a 
beam carrying hooks to enter the open ends of the axle, 
removes the same from the die and transports it to the 
cooling-bed. The slides are then drawn back into the first 
position to receive the new axle blank, and the operations 
above. descri are repeated. - Figs. 9 and 10, on page 
658, show the upsetting press P and _ straightening 
machine 8S. The construction and the length of the 
press maké it exceedingly difficult, if not impossible, 
to keep the hydraulic cylinders, the crossheads, and 
the forming dies in a permanently correct alignment ; 
therefore the ends of the piston-rods were made to 
engage a ball-bearing mounted in the crossheads, ren- 
dering the cylinders independent of the other parts of 
the press, so that only the forming dies need to be aligned 
correctly with the ‘crossheads holding the punches. To 
bring the crossheads holding the punches into a perfect 
straight line with the dies, the crossheads rest upon 
false plates, which can be raised or lowered by wedges, 
allowing adjustment of the height, and the guides are 
made adjustable by set bolts, giving adjustment in 
all directions. Similar means are provided for the ad- 
justment of the upper matrix die to make it conform 
with the punches in case the dies are exchanged. The 
fastening of the punches to the crossheads was found 
to be satisfactory, the resistance to compression bein 
taken up by a long taper, and that to ae which is 
comparatively small, by a locking wedge, so that the 
punches can be ripe very rapidly (see Fig. 11). For 
upsetting the end collars of the axle, the rear end of the 
punch is provided with a removable ring 28, and by 
changing the thickness of this ring the length of the 
punch may be adjusted to fill the dies properly. 

Many experiments have been made regarding the 
material for the punches. Water-cooled tool-steel punches, 
with cast-iron points removably secured were first tried 
(see Fig. 12). Such a punch afforded the necessary stiff- 
ness, and the cast-iron nose withstood heat to a great 
— being self-lubricating and not liable to become 
welded within the blank. The securing of the cast-iron 
nose to the punch was found, however, to be too weak 
owing partly to the small dianieter of the punch an 
partly to the fact that having at that time no cross-rolls, 
the blank was not straight, and the punch followed the 
course of the blank, and hence fractured, the nose break- 
ing and remaining in the axle. Solid crucible steel 
punches were then tried, but it was found that by the 
great age exerted the point of the punch welded to 
the axle blank, requiring great power to extract it. The 

int of the punch was covered with steel from the 

lank, and was r: , and therefore unfit for a second 
operation. To avoid the welding, the punch was entered 
first for only 6 in., then removed, the cavity filled with 
hard coal, and the punching operation finished. The 
punch, being sufficiently lubricated by the gases from the 
coal, did not weld, but was caused to deviate on account 
of the coal not being evenly distributed around the 
punch. Solid charcoal iron punches were thereupon 
tested ; but under the great pressure uired for pene- 
tration, they bent before entering the blank, poses 4 
accordingly. If the temperature of the blank was hig 
— 
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enough, the deviation amounted to only about 7; in.; but 
if the steel was too cold, the punches broke in the outer 
part, the broken end remaining in the axle. 

In calculating the strength of these punches, 35 tons are 
required to make them deviate 7; in., showing again the 
small pressure required for punching. On the other hand, 
this deviation necessarily followed from the fact that the 
length of the punch was eight times its diameter, whereas 
it should not be over five times, according to accepted 
authority for cast iron. It may be twelve times the dia- 
meter for steel, or even more, according to percentage of 
carbon and treatment. As a result of these experiments, 
and following the practice of the Ehrhardt Works, in 
Montbard, France, high carbon Bessemer steel containing 
0.9 to 1 per cent. carbon was adopted and the punch was 
found to be very stiff. To overcome the difficulty of the 
welding, the ends of the punches were provided with eA 
forged steel caps (see Fig. 13). These caps rest on the 

point of the punch, fitting the same neatly, and are little 
ean in external diameter than the punch, in order to 
avoid friction between the punch and the blank, resultingin 
a minimum of pressure required for penetration. By the 
a the caps are welded to the blank. The punch, 
ing protected from mabey, is very easily withdrawn, 
i y to receive a new cap for the 
next operation. This arrangement proved to be very 
satisfactory and practical. e caps can be made very 
cheaply, by drop-forging them from steel plates, or from 
skelp preferably made of axle steel. Soft steel caps will, 
under the pressure applied and friction produced, melt 
away unevenly, causing the punches to deviate. 

In order to avoid heating up of the punches the latter 
are preferably black-leaded, this being carried deep 
into the blank, the pierced hole having a greater dia- 
meter than the stath, owing to the slightly larger size 
of the cap. 

The results due to the intermediate straightening of 
the axle blanks are of the greatest practical importance 
for the preservation of the punches, as it saves them from 
bending. It is evident that if the blank reaches the dies 
in a bent condition, owing to the presence of the cavities, 
it will be straightened only in those parts gripped by the 
dies, being left unsupported between the journals and 
the centre. The piercing punch, entering the centre of 
the blank, and having equal resistance in all directions 
around the punch, will follow the centre of the blank ; 
consequently, if there is a bend, the punch must deviate. 

The material employed for the matrix dies is best 
machine cast iron, water-cooled to prevent a change in 
the shape and dimensions of the cavities. The dies show 
very little signs of wear and tear, and it appears that 
they will withstand the punching of a great number of 
axles, since the slight wear only smooths the inner 
surfaces of the dies. Further experiments in this direc- 
tion might lead to the adoption of cast-steel dies. To 
remove the axle readily all corners of the die are og Fe ; 

plack- 


and, after cooling, it is r 


and to prevent sticking, the cavities are preferably 
leaded. 


As already mentioned, greatly improved results are 
obtained, and much wear and tear of the dies prevented, 
if after heating the blank, and before it is upset in the 
dies, it is subjected to a straightening operation, and ren- 
dered as perfectly straight as possible, instead of relying 
upon the dies themselves to remove the bends and irregu- 
larities which are necessarily produced during the heating 
of the blank in the furnace. Furthermore, by this ste 
the scale gathered in the heating furnace is removed, an 
the rolled blank is made exactly true in diameter and 
perfectly round, delivering the axle blank in an ideal 
condition to the dies. To conform to the contraction of 
the steel, in cooling off, the cavities of the die correspond 
to the size of the axle in a hot state. The displace- 
ment of the punches is about 1 cubic inch greater than 
the difference between the cubic contents of the cavities 
and the blank, owing to the compression of the metal (see 


Fig. 1). 

Tn order to cover all possible conditions and emer- 
gencies in the manufacture of these car axles, the press 
should be designed for about 350 to 400 tons, total pres- 
sure using about 1500 lb. hydraulic pressure per square 
inch. To lengthen the life of the punches and avoid 
liability to their injury by the heat, the piercing should 
be carried out very rapidly. This can be accomplished in 
four to tive seconds by connecting the hydraulic cylinders 
and the accumulators with a correspondingly large pipe line, 
and by using specially-designed fourway operating valves. 
The auxiliary parts of the press uire for their opera- 
tion an hydraulic pressure of 500 Ib. per square inch. 
The quantity of water needed is comparatively small. 
One 22-in. by 368-in. by 5}-in. by 36-in. high-pressure 
pump, and one 22-in. by 363-in. by 10-in. by 36-in. low- 
pressure pump, requiring a total of about 200 horse- 
power, are sufficient to serve four presses, aggregating 
the punching of 1200 axles in 20 hours. 

me continuous furnace and one pair of cross-rolls 
furnish the blanks to two presses, alternately deliverin 
one blank every two minutes. The length of the projec’ 
continuous furnace for heating the axle blanks is sufficient 
to retain ninety blanks at the same time, each blank re- 
maining in the furnace for three hours, giving, therefore, 
ample time for the steel to become uniformly heated and 
soaked throughout. The bottom of the furnace is in- 
clined toward the hearth, and the blanks, instead of being 
pushed with hydraulic power, are rolled into it, dispensing 
with an hydraulic charging apparatus and the customary 
cooling water needed to protect the bottom from 
wear and tear. The blanks are gradually rolled down 
the incline towards the hearth, and when ready for punch- 
ing are rolled into a discharge groove containing two 
water-cooled pipes placed close together, to receive the 
blank and guide it out from the furnace when pushed by 
an hydraulic pusher toward the cross-rolls. 


(To be continued.) 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, April 29, 1903. 

Mucu anxiety prevails at present over the future 
supply of steel billets. Prices are very strong, and 
advancing at home mills, and cable quotations within" 
48 hours seem to be advancing. The steel market is 
in strange contrast with the pig-iron market. Prices 
for foundry pig and Bessemer have been shaded from 
50 cents to 1 dol. per ton, which is quite a surprise to 
both buyers and sellers. Four-inch Bessemer billets 
have sold within a day or so at 32 dols. The situation 
in steel plates and structural material continues very 
strong, and plates for prompt delivery are still com- 
manding a premium. The mills are now making 
quicker deliveries on structural material than for some 
months. A great deal of business is being offered 
every week. 

A large volume of business is being done in tin- 
plate, and premiums are still being paid for prompt 
deliveries. The tin-plate mills have the assurances of 
an enormous summer’s business. The supply of coke 
has now increased, and all consumers are obtaining 
supplies with comparatively little delay. Contracts 
are now being placed for the transportation of im- 
mense quantities of ore across the Lakes. There will 
be no cut in rates. The general tone of the market, 
with the exception of pig iron, is very strong, and a 
large volume of business will be done during the next 
two weeks. 

PHILADELPHIA, May 6. 

The impression is gaining ground among both the 
large and small consumers of pig iron that quotations 
for delivery during the latter half of the year will 
decline. Because of this feeling business is being re- 
stricted to the smallest a. This opinion of 
the market is strengthened by the downward tendency 
of prices in England. Within a week Middlesbrough 
foundry iron has declined 1s. Since April 1 prices have 
gone off 5s. 74d. ; Scotch pig-iron, 5s. 3d. German 
makers have cabled reductions within forty-eight hours 
in bidding for American trade, which shows that they 
are determined to secure some business. Sales within 
the past few days in this market of German billets 
foot up 20,000 tons. At 29 dols. c.i.f. duty paid, 
further business is pending, and importers are very 
confident that they will succeed in placing a large 
amount of business for the Germans during the next 
two weeks. 

Large sales have just been made in Western Pennsyl- 
vania in Bessemer pig, amounting to 50,000 tons at 
19 dols., for delivery during the latter half of the year. 
Sales of steel billets at Chicago for the past week foot 
up 53,000 tons. Foreign steel is being delivered 
in Chicago at 32.75 dols. All consumers of steel 
have shown an anxiety — the week to secure 
supplies. New business of all kinds, excepting for 
pig iron, is encouraging. Both plate and structural 
mill orders are coming in and consumption is increasing, 
as the weather is now favourable. Several new pipe-line 
enterprises have been brought to the attention of pipe- 
makers, and contracts for about 117 miles of pipe will 
wena be placed before the close of this week. 

sic pig has been bought in large lots, and prices are 
firm. Contracts have been placed for the bulk of the 
lake ore that will be wanted for this season, and freight 
rates have been fixed satisfactorily. The present 
demands for steel products are normal; but the engi- 
neering contractors are not delaying the placing of 
orders as soon as contracts are closed. The pressure 
for steel billets and all steel billet products is 
very heavy. Orders for 14,000 tons of standard and 
light section rails have been placed within a few days, 
and quotations continue at 28 dols. for standard. Re- 
ports from Cleveland show an abundant supply of coke 
arriving, and deliveries of pig iron are now being made 
with more promptness. The sheet-iron market there 
and elsewhere is strong. Mills are all crowded with 
work. The bar mills throughout the country are pick- 
ing up enough business to keep them safe for about 30 
days ahead. Sales of Bessemer pig continue, and prices 
are in favour of makers. The structural iron workers’ 
strike has been settled, mutual concessions being made. 
Office building requirements for structural steel are 
dropping in from all over the country; 15-in. beams 
are selling at 1.60; over 15-in., 1.70; steel bars, 
1.60; locomotive firebox, 2.10; tank plate, 1.60. 
Inquiries for steel rails continue to arrive, and 
aaleeed construction is now being vigorously pro- 
secuted. Work on three large lines in the Pacific 
Coast region has recently n begun, and in 
consequence the orders for track supplies are 
more numerous. Spikes sell at 2.10 cents, track- 
bolts 34 cents, hexagon nuts 3 cents. Northern 
brands of grey forge are selling to-day at Pitts- 
burgh at 20.25 dols.; Southern forge, 19.85 dols.; 
tin plate continues in heavy demand at 3.90 dols. for 
cokes 14 by 20. <A further advance is in sight. The 
output of coke in the Connelsville region last week was 
250,000 tons in the upper region and 52,000 tons in the 
lower region. Advices from Alabama indicate some 
irregularity in prices which grow out of the anxiety of 
some furnace interests to capture a few of the big alats 


. 





that are now hanging fire. A great deal of work is 
now being done which calls for cast-iron pipe. The 
copper market is weak, and ase have dropped 
off. Exports for the month of April amounted to 
11,747 tons, against 14,837 tons for same month of last 
year. The financiers of the country are somewhat con- 
cerned over the enormous volume of industrial securi- 
ties which are awaiting a more favourable condition to 
sell them. The possibilities of a financial stringency are 
kept in sight, partly because of this fight. The in- 
crease in the volume of currency is trifling when com- 
pared to the expansion in loans. The general public 
are a little apprehensive as to the ability of the flood 
of industrial corporations to continue to pay the 
dividend they have been paying during the past year. 
There are no evidences of a falling-off in demand for 
mill, furnace, or shop products of any kind. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business in the warrant 
market was quiet last Thursday, but prices were very 
firm, partly in sympathy with the strength of copper. 
Cleveland advanced in price 3d. per ton. The forenoon 
quotations were:—For buyers, 51s. 3d.; and 52s. for 
sellers—all for Scotch, in which, however, no business 
was done. The same prices were quoted in the after- 
noon, and one month’s business was done at those 
quotations. Cumberland hematite iron was done at 
both meetings of the “ ring ”—at 58s. in the forenoon 
and 58s. 3d. one month in the afternoon. Cleveland was 
done in the forenoon at 46s. 3d. cash and 46s. 4d. to 46s. 6d. 
one month. and in the afternoon at 46s. 54d. cash and 46s. 9d. 
one month. Thesettlement prices were :—Scotch, 51s. 6d.; 
Cleveland, 46s. 44d. ; and hematite iron, 57s. 6d. per ton. 
A small amount of business was done on the following 
day, not exceeding 4000 tons in the forenoon, and at 
almost steady prices. Scotch warrants changed hands 
at 52s. one month, with sellers at the close at 52s. 3d. 
per ton. Cleveland iron was about 1d. per ton lower 
at 46s. 64d. per ton cash, and 46s. 9d. one month. 
Dealings in the afternoon were confined to Cleveland 
iron, of which about 8000 tons changed hands at un- 
changed prices—-46s. 64d. cash and 46s. 9d. one month 
per ton; and the settlement prices were :—5ls. 104d., 
46s. 6d., and 57s. 9d. per ton. The market was very quiet 
in the forenoon, but the tone was firm, and the prices of 
Cleveland warrants improved to 47s. per ton cash. Scotch 
and hematite iron were idle. Business in the afternoon was 
more active, while the tone continued strong. Cleveland 
warrants, the transactions in which amounted to 10,000 
tons, advanced 6d. per ton further to 47s. 3d. cash sellers 
and 47s. 54d. one month. The settlement quotations 
were :—52s, 3d., 46s. 9d., and 58s. per ton. A mode- 
rate amount of Cleveland foundry iron was shipped to 
America, or sold for shipment thence. There was no 
change in the condition of the pig-iron market on 
Tuesday forenoon. Only Cleveland warrants were 
dealt in, to the extent of some 7000 to 8000 tons, 
and the tone was steady round Monday’s closing prices. 
No cash transactions were reported, but business was 
done up to 47s. 6d. a month, and cash sellers at 
close wanting 47s. 54d. In the afternoon the market 
was flat, and the prices of Cleveland dropped about 
5d. per ton on sales by one of the leading firms. 
The values are irregular. Opening at 47s. 14d. per ton 
cash, the price gave way to 46s. 9d. and recovered to 
46s. 10d. closing sellers. Scotch warrants were not in de- 
mand, and were nominally 6d. per ton lower. A fair amount 
of business—about 12,000 tons—was transacted. The settle- 
ment quotations ee 47s. 3d., and 58s. 44d. per 
ton. The fiat tone of yesterday’s market was more pro- 
nounced to-day, when in the forenoon there was asmart drop 
in the price of Cleveland iron, the fluctuations bringing the 

rice down to 8d. below those of yesterday. Scotch and 

ematite were idle, and quoted nominally at 52s. 3d. and 
58s. cash sellers. In the afternoon liquidation ceased for 
the time being, and the values of Cleveland recovered 2d. 
of the decline of the forenoon to 46s. 4d. cash and 46s. 63d. 
one month. A moderate business, not exceeding 6000 
tons, was done, and the settlement prices were :— 
51s. 104d., 46s. 1}d., and 57s. 9d. per ton. The fol- 
lowing are the market quotations for No. 1 makers’ 
iron :—Clyde and Calder, 63s. 6d. per ton; Gartsherrie, 
64s. ; Summerlee, 68s. ; Langloan, 70s. 6d. ; Coltness, 
72s. 6d.—the foregoing all shipped at Glasgow; 
Glengarnock (shipped at Ardrossan), 64s.; Shotts 
(ship at Leith), 67s.; Carron (shipped at Grange- 
mouth), 67s. 6d. per ton. The shipments for this year 
up till last Saturday amounted to 129,458 tons, against 
107,946 tons in the corresponding period of last year. 
Dull meetings have characterised the ‘iron ring” during 
the whole week, and scarcely any transactions have taken 
ee during the week in any class of iron except Cleve- 

nd. The causes that have contributed to the improved 
condition of the iron trade have chiefly been the action 
of the executive of the Amalgamated Society of Engi- 
neers in the strike of the engineers, which has practically 
collapsed. A number of the men have returned to their 
work, and the Gl w men will be back on Monday 
morning. Fair-sized contracts of hematite iron on this 
side have been booked for America, and from Germany 
better reports are coming to hand, but there are no 
signs of any specific demand from that quarter for Mid- 
dlesbrough pis iron. The number of furnaces in blast is 
86, against 85 at this time last year. - 


Sulphate of Ammonia.—The tendency of prices for 
sulphate of ammonia is still easier. Although there has 
m some improvement in —, not much business 
has been done. The latest weekly shipping report gives 
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2411 tons, making the total to date this year 55,795 tons, 
or a decrease compared with the corresponding og of 
last year of 9162 tons. The Leith shipments for April 
amounted to 1397 tons, as against 2427 tons in April of 
last year. Last week only 1 ton was shipped. 


West of Scotland Coal Trade.—The coal market in the 
West may be said to have been quiet during the past 
week. Orders are not plentiful, and some collieries are 
experiencing difficulty in disposing of their outputs, The 
better classes of coal are, however, moving off freely, and 
prices are unchanged. Dross keeps in good request. Prices 
f.o.b. Glasgow may be quoted as follow :—Ell coal, 9s. 
to 103. (according to quality); splint coal, 9s. 3d. to 
93. * 3 steam coal, 9s. 3d. to 9s. 6d. ; main coal, 8s, to 
8s, 3d. 


Scottish Steel Trade.—Business in this branch of trade 
is in rather an uncertain condition, and has not been 
improved by the action of the strike of the engineers on 
the Clyde. Buyers are reluctant to enter into fresh 
engagements, as 1t is doubtful if they could take delivery. 
From the steel-makers’ point of view, pig iron ought to 
be several shillings below the present price. There has 
been but little reduction in the price of small fuel, which 
forms the largest part of the steel-makers’ requirements. 
Most of the works are experiencing much difficulty in 
obtaining specifications against contracts. 


New Shipbuilding Orders.—Messrs. Fleming and Fer- 
guson, shipbuilders, Paisley, have received an order for 
four twin-screw hopper steamers of 1200 tons each for the 
Clyde Trust, in connection with their scheme for 
deepening and widening of the river.—Messrs. Fergu- 
son Brothers, Port Glasgow, are to build two powerful 
steam tugs for the Clyde Shipping Company. They 
are to be classed with the British Corporation egistey, 
and will have a length of 107 ft., breadth, 23 ft. ; and 
depth, moulded, 12 ft. It is intended that their speed 
shall be about 12 knots.—Mr. A. M. Gordon, naval archi- 
tect, is inviting tenders, on behalf of the Egyptian Coast- 
guard Administration, for two patrol launches similar to 
a couple that were recently shipped from the Clyde by 
the Anchor liner Kalibia. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Shefficld Chamber of Commerce.—This chamber has 
entered upon a new departure, and has decided to call 
members together more frequently than once a year to 
consider subjects of importance to them and to the com- 
munity. The first meeting was held on Monday evening 
and was presided over by Mr. W. J. Beardshaw. Two 
addresses were given, the first by Mr. Thomas Barclay, 
ex-president of tde British Chamber of Commerce at Paris, 
his subject being ‘‘ The Proposed Anglo-French Treaty of 
Arbitration.” ite gave interesting details of the pro- 
poe treaty ; showed how advantageous it would be to 
oth countries if there were such a treaty, and spoke of 
the progress made in the movement. The meeting 
warmly approved of the proposal, and the Chamber were 
asked to form a committee to co-operate with other locali- 
ties and institutions in any joint action for such an 
object. Mr. W. D. Robertson followed with a paper on 
‘“The Present Condition of British Trade in South 
Africa.” Both speakers were thanked for their services. 


Carbrook Steel Works.—The Official Receiver has issued 
a statement of affairs of the Carbrook Steel Works, 
Limited, with regard to which a winding-up order was 
granted in January on the petition of creditors. The 
company was registered in January, 1898, to take over 
the works and assets of the Carbrook Forge and Steel 
Company, Limited, from the owner—Mr. R. B. Maltby. 
He was the managing director up to October, 1902, 
at a salary of 750/. per annum, and a portion of 400/. 
set aside as remuneration for the directors. In May, 
1900, the company purchased from Mr. Maltby the 
Villamarsh Forge a Rolling Mills Company, Limited, 
for 8023/., part of which was paid by the issuing of 
50002. worth of debentures. The original capital was 
30,000/., and in May, 1900, it was increased by 50002. 
The balance-sheets for the first three years showed a 
rofit of 864/., 1551/., and 1341/.; but in 1901 there was a 
oss of 1920/., and in 1902 of 19947. It is not expected 
that there will be sufficient realised to pay what is due to 
debenture holders, and in that event the unsecured credi- 
tors will receive nothing. 


The Huli Coal Trade.—The returns of the coal sent 
from Hull to the end of April compare very favourably 
with the figures for the first four months of last year. 
In April 309,344 tons were received at Hull, of which 
254,400 tons were sent by rail and 54,944 tons by river or 
canal, This is an increase of 62,192 tons as compared 
with the corresponding month of last year. The totals 
for the four months were 1,039,360 tons, as compared 
with 947,648 tons last year, or an increase of 91,712 tons. 
There has been an increase in the exports to America and 
to several of the European markets. 


Iron and Steel.—Reports of the condition of the above 
trades are more encouraging this week, and it is believed 
that B ge ps would improve if there was an end of the 
period of uncertainty in the American market. As it is, 
quotations are weaker, and some qualities have dropped 
6d. or 1s. a ton. West Coast hematites, delivered in 
Sheffield, are selling at 69s. 6d. to 70s. per ton; East 
Coast ditto, 63s. 6d. to 64s. ; Lincolnshire No. 3 foundry, 
49s. 6d. to 50s. ; forge ditto, 48s. 6d.; Derbyshire No. 3 
foundry, 51s. 6d. to Bas. ; forge ditto, 47s. 6d. to 48s. 6d. ; 
oars, 6. 15s. to 77. ; and sheets, 8/. 12s. 6d. to 8/. 17s. 6d. 
Locally there are more inquiries being made, and a 
— disposition to buy ahead. It is not legitimate 

usiness that is forcing prices down, but the possibility 
of large consignments from the States. The demand 


for crucible steel is still quiet, but an increasing business 
is being done in open-hearth steels required for structural 
work, 

Coal and Coke.—There is nothing very special to record 
in the coal and coke trades. Business is steady, the pits 
are working well, and there is demand for all coal pro- 
duced. Cokemakers are well employed. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the market 
opened very favourably. Business was brisk, and buyers 
displayed some anxiety to place orders not only for early 
delivery, but on forward account also. The heavy ship- 
ments were pointed to as an indication of the large 
volume of trade going on, and an opinion prevailed 
that sales on a pretty large scale were likely to 
be made. Such impressions, however, were of short 
duration, for the offering of a few Middlesbrough war- 
rants soon drove off buyers of makers’ Cleveland iron, and 
quotations fell. Atthe opening of the market 47s. was 
rather freely paid for early f.o.b. delivery of No. 3 g.m.b. 
Cleveland pig iron; No. 1 was 49s. 3d.; No. 4 foundry, 
46s. 6d.; grey forge, 45s. 6d.; mottled, 45s. ; and white, 
44. 6d.; but these rates were at once reduced by 3d., so soon 
as Middlesbrough warrants fell to 46s. 9d, cash. East Coast 
hematite pig iron was steady and firm, with a fairly large 
business doing. Makers were not particularly pressing 
iron on the market, and they adhered firmly to their quo- 
tations. Nos. 1, 2, and 3 sold at 57s. 6d., No. 1 at 58s., and 
No. 4 forge at 53s. 6d.—all for early delivery. Rubio ore 
remained at 16s, 3d. ex-ship Tees, and a fairly busi- 
ness at about that figure was reported. To-day the market 
was very dull, and fi 
tions for Cleveland iron. Middlesbrough warrants 
dropped to 463. 34d. cash, but prices for makers’ iron did 
not fall to the same extent. There were sellers at the 
following rates :—No. 3 g.m.b., 46s. 6d.; No. 1, 48s. 9d.; 
No. 4 foundry, 463.; grey forge, 45s. 3d.; mottled, 44s. 9d.; 
and white, 44s. 3d. 


Manufactured Iron and Steel.—Little, if anything, of 
an encouraging kind can be said of the manufactured iron 
and steel industries. New orders are very difficult to 
secure, but several firms have a fair number of contracts 
on hand, and producers appear to be determined to up- 
hold prices as long as they ibly can. Common iron 
bars are 6/. 10s., best bars 6/. 17s. 6d., iron ship-plates 
6l. 15s., iron ship-angles 6/. 10s., packing iron 5/. 15s., 
iron ship-rivets 8/., steel ship-plates 6/., steel ship-angles 
5/. 12s. 6d., and steel boiler rivets 9/.—all less the cus- 
tomary 24 per cent. discount. Heavy sections of steel 
rails are firm at 5/. 10s. net cash at works. 


Coal and Coke.—Demand for coal is pretty good, and 
quotations for most kinds are upheld. Coke is firm, 
notwithstanding last week’s attempt of buyers to lower 
the price. Average blast-furnace qualities are realising 
i. 6d. delivered here, and a rather large business is 

oing. 








Contracts. — Messrs. H. P. Marshall and Co., Limited, 
of 37, Basinghall-street, Leeds, have recently installed, as 
agents of the Consolidated Pneumatic Tool Company, 
Limited, London, a compound steam-driven air-com- 

ressor of 1710 cubic feet capacity, at the shipyard of 
ee Vickers Sons and Maxim, Limited, Barrow-in- 
Furness, this being the fourth and largest compressor put 
down by them in that department for pneumatic labour- 
saving tools. The same firm have also received an order 
for twenty Little Giant pneumatic drills from the British 
Westinghouse Electric and Manufacturing Company, 
Limited.—Messrs. Easton and Co., Limited, of the Broad 
Sanctuary, 8.W., have received orders for Schmidt or 
Bolton superheaters from Messrs. C. and J. Hirst, of 
Huddersfield, Messrs. Johnson and Phillips, of Old 
Charlton, Messrs. J. and P. Coats, Limited, of Paisley 
(for J. Chadwick and Brothers, of Bolton), Messrs. Mar- 
shall, Sons, and Co., Limited, of Gainsborough, and the 
Electricity Works, Bury, Lancs. 





INSTITUTION OF MECHANICAL ENGINEERS : GRADUATES’ 
Mertinc.—On Monday evening, May 11, a — of 
the graduates of the Institution was held. Mr. Mark 
Robinson, member of council, occupied the chair. A most 
interesting paper was read by Mr. F. W. Howl, graduate, on 
‘* Grabs.” The author’s paper dealt with the construction 
and working of grabs, as used for lifting material and 
excavating snd dredging purposes. He first traced the 
history of the grab, mentioning the jkam used in India, 
which is even now in use in that country for well-sinking. 
He then proceeded to describe the three modern types 
of grab:—(a) The two-chain grab; (b) the single-chain 

rab; and (c) the b operated by a steam or hy- 
raulic cylinder. nder heading a the Priestman 
b was described. This grab has its buckets sus- 
pended at their centres. Under heading } the author 
gave a detailed description of the Hone grab. This was 
illustrated by a number of interesting diagrams, and also 
by a large-size working model. The chief advantages of 
this grab are its complete operation by means of one 
chain, operated by an ordinary crane, and the method of 
suspension of its Boe so The buckets, instead of yew J 
hinged at their centres, are hinged at their outside bac 
edges. They thus take a much wider cut, and also free 
themselves from the material into which they are cutting. 
This avoids the excessive friction on the back of the 
buckets, which is a common fault among other grabs, 
tending to drive them away from their work. An in- 
teresting discussion followed the paper, in which the 





chairman and many of the graduates took part. 


urther reductions were made in quota- | be 


NOTES FROM THE SOUTH-WEST. 


Cardiff.—Quotations for large steam coal have shown 
scarcely any change, but the amount of business passing 
has been comparatively restricted, as few coalowners have 
been in a position to take orders for early shipment. 
Small steam coal has shown rather an upward ten- 
dency. The best steam coal has made l4s. 6d. to 
14s, 9d. per ton, while secondary qualities have brought 
13s. 6d. to 14s. per ton. House coal has ruled quiet ; 
No. 3 Rhondda nny why been’ quiet at 14s. 9d. to 15s. 

r ton. Coke has been in about ordinary demand ; good 
oundry qualities have been —— 19s. to 19s. 6d. per 
ton, while furnace ditto have brought 15s. 6d. to 17s. 6d. 
pr ton. As regards iron ore, Rubio has made 14s. 6d. to 

4s, 9d. per ton; Tafna 15s. 3d. to 15s. 6d. ton ; and 
Almeria, 14s. 9d. per ton, freight charges included. 


Municipal Finance.—At a meeting of the Finance 
Committee of the Cardiff Town Council on Monday, it 
was reported that recent estimates showed that 736,000/. 
would be required during the next financial year for 
carrying out various municipal projects. This amount 
has since been reduced to 500, 0000. by cutting down the 
estimates. 


Cardiff and Barry.—During the last six weeks, nearly 
50 steamers which would have gone to Barry for repairs 
had to be sent to Cardiff and elsewhere, because there was 
no room for them at Barry. Last year coal shipments at 
Barry were a more than at Cardiff; but at 
Cardiff there are 16 dry docks, with facilities for repairing 
twenty-five vessels at one time, while at Barry there 
are only three dry docks, with accommodation for nine 
vessels. 

Barry Docks.—With regard to further dry dock accom- 
modation at Barry, it is understood that work is likely to 
commenced on a proposed new dock at Sully in an 
early future. The transfer of the site will be completed 
within the next fortnight. 


Pencoed.—There are indications of considerable colliery 
developments in the Pencoed district, along the line ex- 
tending from Llanharran to Bryncethin, Hendrewen 
Colliery, Lianharran, now —— over 100 men and 
boys, and has been rapidly developed. The a Col- 
liery Company, which owns the Raglan Colliery, Heoly- 
cyw (which has an output of over 300 tons per day), is 
negotiating for Bryncae Colliery, on the property of Mr. 
J. Blandy Jenkins. A company has also commenced 
operations on Cwmecwe Isaf Farm, in the same parish, 
where a considerable number of houses are in course of 
erection. 


Swansea Corporation Water Works.—A meeting of the 
Swansea Town Council in committee was held on Thurs- 
day, to consider the question of carrying on the Cray 
Water Works scheme. After some pokey discus 
sion as to the scope of the meeting, Mr. McKenzie, the 
temporary manager appointed, presented a report show- 
ing that no stoppage had occurred with the works. 


The ‘King Edward VII.” — The line-of-battle ship 
King Edward VII., the keel-plate of whicli was laid down 
by His Majesty on March 8, 1902, will be launched on 
Thursday, July 23. 

The Swansea Valley.—The steel trade has shown con- 
tinued activity. The Pontardawe, Landore, and Morres- 
ton furnaces have been producing to their utmost capa- 
city. The bituminous coal trade is still dull. 








Pig IN THE ZOLLVEREIN.—The production of pig iron 
in the Zollverein in March was 843,224 tons, as compared 
with 681,349 tons in March, 1902. In the production of 
March this year casting pig figured for 153,910 tons; 
Bessemer pig, for 34,904 tons; Thomas pig, for 510,563 
tons; manganesiferous pig, for 67,485 tons; and pudd- 
ling pig, for 76,361 tons. 





Franco Tost Works at LrGNnano: Erratum.—In 
our issue of May 1 it was erroneously stated on 574 
that ‘‘ Riveting is done by hand, and there are also pneu- 
matic and electrical tools.” The latter were incorrectly 
ascribed to Messrs. Fielding and Platt, of Gloucester, 
who supplied the very complete hydraulic riveting plant 
of the Tosi works. Only those parts of boilers are riveted 
by hand which are not accessible to machines, The pneu- 
matic caulking tools are of the most modern American 


type. 





Frencu Coat Imports.—The quantity of coal imported 
into France in the first three months of this year was 
2,743,950 tons, as compared with 2,736,960 tons in the 
corresponding quarter of 1902, and 3,038,240 tons in the 
corresponding quarter of 1901. British coal figured in 
these totals for 1,499,500 tons, 1,586,430 tons, and 1,882,880 
tons respectively ; Belgian coal, for 876,400 tons, 924,740 
tons, and 981,360 tons respectively ; and German coal, 
for aaa tons, 181,270 tons, and 157,720 tons respec- 
tively. 





PERSONAL.—In consequence of the great increase in 
the business of the Electrical Company, Limited, in 
Manchester and the neighbourhood, the company has 
found it necessary to remove their offices and show-rooms 
to larger premises at Grosvenor Chambers, 33, Blackfriars- 
street, nchester.—We learn that Mr. A. C, Elborall, 
who has been technical manager to Messrs. Wittin 
Brothers, Limited, has now joined the firm, which will 
henceforth be known as Messrs. Witting, Elborall, and 
Co., Limited, with offices at Temple Bar House, E.C., 
where they are now moving from their present premises 





at 49, Cannon-street. 
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THE TRADES DISPUTES BILL. 

THE discussion of the above measure, which 
occupied the attention of Parliament on Friday 
last, brought about a result for which employers of 
labour were not wholly prepared. After the Bill 
had been moved by Mr. Shackleton and seconded 
by Mr. Bell, Mr. Galloway moved, as an amend- 
ment, ‘‘That this House declines to consider a 
Bill dealing only with certain points affecting trade 
disputes, inasmuch as it considers any legislation 
on such a subject should deal with the question as 
a whole, and when Parliament is in possession, by 
the report of a Royal Commission or otherwise, of 
satisfactory material for the purpose.” Owing to 
the withdrawal of Mr. Shackleton’s original motion 


666! in support of the Bill, the above amendment was 


eventually passed as the substantive motion, and 
the present Government are now committed to the 


; | appointment of a Commission to inquire into the 


whole subject. 

To understand the nature of the problems which 
such a Commission may be called upon to solve, it 
is necessary to look at the clauses of the Bill 
presented to the House, and which was rejected on 
the ground that it was but an attempt to cope with 
a small fragment of a difficult subject. 

The measure differs in certain particulars from 
that which was drafted in the early part of the 
present year, and was intended to be presented to 


Pures} ments of the law relating to picketin 





Parliament by the representatives of trade unions. 
That measure, the terms of which have already 
been discussed in these columns,* pro (inter 
alia) that ‘‘an action shall not be brought against 
a trade union or other association for the recovery 
of damages sustained by any person or persons by 
reason of the action of a member or members of 
such trade union or other association aforesaid 
acting on his or their own behalf, unless it be proved 
that such member or members of such trade union 
or other association aforesaid acted with the directly 
expressed sanction and authority of the rules of 
such trade union or other association as aforesaid.” 
The measure proposed by Mr. Shackleton contains 
no clause of this kind, but is confined to amend- 
and con- 
spiracy. Both the suggestions are e with the 
avowed object of displacing the judgments of the 
Courts in some of the trade union cases which have 
recently attained such notoriety. 

Clause 1 provides that :—‘‘ It shall be lawful for 
any person or persons, acting either on their own 
behalf or on behalf of a trade union, or other asso- 
ciation of individuals, registered or unregistered, in 
contemplation of, or during the continuance of, any 
trade dispute, to attend for any of the following 
purposes at or near a house or place where a person 
resides, or works, or carries on his business, or 
happens to be :— 

‘*(1) For the purpose of peacefully obtaining or 
communicating information. 

‘* (2) For the purpose of peacefully persuading any 
person to work or abstain from working.” 

In the course of his speech, when moving the 
resolution, Mr. Shackleton assured the House that 
on the question of picketing, the workmen’s sup- 
porters only claimed to use ‘‘ peaceful persuasion.” 
Granting that- the object of the clause is to autho- 
rise the adoption of peaceful persuasion, we fear 
that in Pres practice the persuasion might assume 
a more serious aspect; and, in our view, to 
authorise ‘‘ persuasion,” which is always likely 
to become anything but peaceful, is to autho- 
rise coercion, which the Trade Union Acts have 
always been aimed at suppressing. The words 
of Lord Lindley, when his lordship expressed his 
view of the law upon this question, cannot, in our 
view, be too often repeated. Hesaid :—‘‘ Parliament 
has not yet conferred upon trade unions the power to 
coerce people, and to prevent them from work- 
ing for whomsoever they like, upon any terms they 
like ; and until Parliament confers upon these bodies 
the power of saying ‘ You shall not work for those 
who are desirous of employing you, upon such 
terms as you and they may mutually agree upon,’ 
trade unions exceed their power when they try to 
compel people not to work except on the terms 
fixed by the unions. I need hardly say that, up 
to the present moment, no such power as that 
exists. ... The trade unions have now been 
recognised up to a certain point as organs for good. 
They are the only means by which workmen can 
protect themselves from tyranny on the part of 
those who employ them ; but the moment they 
exceed that they become engines for evil, and they 
have no right to prevent any man from working 
upon such terms as he chooses.” 

Were we certain that the trade union officials had 
sufficient power over the members to ensure that 
there should be nothing but peaceful persuasion, 
the above clause might become law without any 
very serious danger to the interests of employers ; 
but past experience has shown that in the heat of a 
strike the members are guided by their own hasty 
emotions rather than by the temperate counsels of 
their acknowledged leaders. It is said, of course, 
that the present law prescribes one code for the 
employer or federation of employers, and another 
for the workman or the trade union; but it 
certainly has not been shown that employers have 
ever exercised their supposed powers beyond the 
limits of law and order. The following example of 
trade union persuasion was quoted by the Prime 
Minister, who — in support of the amendment. 
‘*An employer had in his employment union men 
and non-union men. The union to which the men 
belonged determined that the employer should 
no longer be allowed to employ non-union men, 
and, in particular, they required him to dismiss 
from employment a particular non-union man. 
The employer went to the union, and adopted an 
almost apologetic attitude. He said that all his 
men were prepared to join the union, that he was 
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prepared to pay the fines or penalties inflicted on 
the non-union men, and in all respects, if the union 
would accept the non-union men in his employ as 
members, he was prepared to go on with only 
union men. Unfortunately, the leader of this par- 
ticular union took a different view of the situation. 
He refused to allow this unfortunate workman to 
join the union. He said that he must walk the 
streets for twelve months as a penalty for not 
having joined before; and when the employer 
pleaded that this unfortunate man was a husband 
and the father of a family, and that this meant 
misery and starvation not only to the workman, but 
to those dependent on him, the hearts of the trade 
union officials were not moved, and they pursued 
their horrible policy to its extreme conclusion, and 
set all their influences at work to ruin this employer 
until he had conceded the cruel terms demanded.” 

Whatever: consequences may follow when the 
proposed enquiry has been held, we feel confident 
that no Government will ever sanction any modifi- 
cation of the existing law by which it may be 
proposed to sanction any unlawful use of trade 
union powers. 

Clause 2 of the Bill in question is in the follow- 
ing terms :— 

‘* An agreement or combination by two or more 
persons to do, or procure to be done, any act in 
contemplation or furtherance of a trade dispute 
shall not be ground for an action if such act, when 
committed by one person, would not be ground for 
an action.” 

The object of this clause is to obtain immunity 
from actions founded upon conspiracy. The Con- 
spiracy and Protection of Property Act, 1875, 
provides that ‘‘an agreement or combination by 
two or more persons to do, or procure to be done, 
any act in contemplation or furtherance of a trade 
dispute between employers and workmen shall not 
be indictable as a conspiracy, if such act com- 
mitted by one person would not be punishable as a 
crime.” 

It is clear that in this clause the advocates of 
trade unionism are asking for a change which would 
violate a fundamental principle of criminal law. In 
the case of Allen x Flood, Lord Lindley said :—- 
**Ttis said that conduct which is not actionable on 
the part of one person cannot be actionable if it is 
that of several acting in concert. This may be so 
where many do no more than one is supposed to do. 
But numbers may annoy and coerce where one may 
not. Annoyance and coercion by many may be so 
intolerable as to become actionable, and produce a 
result which one alone could not produce.” Surely 
any argument to the contrary would be contrary to 
the first elements of justice. 

We pass from the consideration of Mr. Shackle- 
ton’s measure, and it remains to consider what neces- 
sity there is for the appointment of a commission to 
inquire into the law affecting trade unions. To 
judge from the diversity of opinions expressed by 
lawyers on both sides of the House, it would seem 
that matters are in a nebulous condition ; but in 
our view the difficulties are more apparent than 
real. Whenever any question as to the conduct of 
a particular strike comes before a Court of Justice 
for consideration, the issue is so clouded by a host 
of facts and an enormous mass of evidence 
that the report of the case naturally gives 
rise to the belief that the elements of justice 
which underlie the decision are vague and uncer- 

.tain. It is submitted that in the majority of these 
disputes, once the eviaence in each particular case 
is properly sifted, the question comes to this : How 
far is ‘‘ A” entitled to induce ‘‘ B” (1) to break his 
contract with ‘‘C,” or (2) not to enter into a contract 
with ‘*C” ? The decision of this point is one which 
must depend upon the circumstances of each par- 
ticular case ; but the principle of law which declares 
that no man’s rights shall be interfered with with- 
out just cause or excuse remains perfectly clear. 

Although we do not quite share the view that 
there is urgent necessity for a commission to in- 
quire into the law of trade unions, there are un- 
doubtedly a number of kindred questions upon 
which much light can be thrown by an inquiry 
of this kind. This point was emphasised by Mr. 
Balfour, who, when speaking in support of the 
amendment, said :— 

‘* Tt is not now the rich individual employer who 
is able to act oppressively against his employé. 
The two classes whom I think now require our pro- 
tection are the small employer and the unorganised 
labourer . . . Great combinations of workmen or 
of employers can hold their own, but I fear it 





is not so, under modern conditions, either with 
the small employer or with the small unorga- 
nised trader on one side, and the unorganised 
workman on the other; and I think some of the 
cases I have seen of oppression by great bodies of 
organised capitalists against their smaller brethren, 
and, I must add, the action taken by great bodies 
of organised workmen against some of their un- 
organised fellow workmen, do seriously militate 
against that industrial freedom which we all desire 
to further and foster.” 

How legislation can be so framed as to control 
the great powers of trusts and combinations we do 
not undertake to say; but as the law at present 
stands combinations of persons can clearly extin- 
guish individual effort. Thus in what is known as 
the Mogul case, certain owners of ships formed an 
association with the object: of securing to them- 
selves exclusively a particular carrying trade. They 
allowed a rebate on the freights to all shippers who 
shipped only with members of the association. 
They also sent ships to — where the plaintiffs 
were endeavouring to obtain cargoes, to carry at 
unremunerative rates in order to secure the trade 
to themselves. A circular was sent by an agent 
of the defendants reminding shippers at a particular 
port that shipments for London by any of the 
plaintiffs’ steamers at any of the ports in China 
would exclude the firm making the shipment from 
participation in the returns of freight during the 
whole six-monthly period in which they had been 
made, even though the firm elsewhere might have 
given exclusive support to the steamers of the com- 
bination. The Rios of Lords held that the 
plaintiffs, who were injured by the combination, 
had no redress, although the action was based upon 
conspiracy. Even if the duties of the proposed 
commission were restricted to inquiries as to how 
far combinations of this kind ought to be controlled, 
we do not think its labours would be undertaken in 
vain. 








LONDON ELECTRIC TRAMWAYS. 

AMERICAN citizens have for many years been 
enjoying the full advantage of electric traction on 
street railroads ; in some English cities the same 
boon has been the lot of the people for three or 
four years ; but in London, where the dog-in-the- 
manger policy of the British municipality attains a 
high degree of pugnacity, we are only this week 
to witness the inauguration of the first purely 
London electric tramway. The Prince of Wales, 
who will be accompanied by the Princess, will run 
the first car from Wadaianer to Tooting to-day 
(Friday), and thereafter electric cars will be used 
on the Waterloo and Blackfriars route to the same 
boundary terminus; but they will mix, as far as 
Kennington, with the horse trams connecting 
with the Streatham cable line until the electric 
connection is completed from Kennington, which 
will be about August, while the Greenwich horse 
cars will also be a hindrance as far as the Elephant 
and Castle until December. The length of line 
now being opened for electric working represents 
16 miles of single track ; four more miles will be 
completed in August. The whole of this will 
have been constructed by Messrs. J. G. White 
and Co., Limited ; and this firm and Messrs. Dick, 
Kerr, and Co., Limited, are between them engaged 
on 20 more miles from the Elephant and Castle to 
Greenwich. But we have already fully illustrated and 
described* the permanent way with its conduit for 
the transmission of electric power through ploughs 
to the cars; and the cars themselves, which are 
31 ft. 6 in. long, accommodate 66 passengers, and 
have 37 brake horse-power motors. These were 
supplied by Messrs. Dick, Kerr, and Co., Limited. 

A power-station for operating this line has been 
temporarily arranged at Loughborough-road, within 
the premises of the South London Electric Supply 
Corporation, who supply steam ; but ultimately an 
immense power-station for the whole of the South 
London tramways will be constructed by the river- 
side at Greenwich. The order already completed 
for’ generating plant includes two 1500-kilowatt 
direct-current machines, and three-phase machinery 
consisting of two 1500-kilowatt generators and 
eleven 300-kilowatt motor generator sets, and 
various other small auxiliary sets, including small 
motor generator sets and steam-driven exciters. 
The continuous-current machines are coupled direct 
to Ferranti vertical engines. The generators are 


= See ENGINEERING, vol. Ixxiv., pages 431, 495, 698, and 
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of the twelve-pole type, compound-wound, and 
when running at a speed of 150 revolutions per 
minute develop at full load 2400 amperes at 625 
volts. The magnet frame complete, with field 
spools, weighs approximately 30 tons. These 
are in general accordance with the standard prac- 
tice of Messrs. Dick, Kerr, and Co., Limited. 

The London County Council, concurrently with 
the opening of the line, has issued a report by their 
electric tramway engineer, Mr. J. H. Rider, and their 
general tramway manager, Mr. Baker, whose com- 
bined experience gives great weight to their opinions. 
A somewhat alarmist interpretation has been placed 
on this report ; but there is nothing in it to justify 
any such view. The conduit system of electric 
traction has its advantages and disadvantages, as 
has the overhead trolley arrangement: these are 
all discussed in the report; but being known 
to our readers, need not be cons:dered here. 
There is, however, no reason for presuming that 
the conduit system will not work satisfactorily. 
The whole question is one of cost.. The London 
County Council determined in favour of the con- 
duit, and the fact that the work has been carried 
out by Dr. Kennedy affords every surety for favour- 
able results. It has much to specially commend it in 
important thoroughfares; but it is well to consider 
whether in certain districts the cheaper overhead 
system would not suit. The difference in cost, 
according to Mr. Rider, is about 70001. per single 
mile of track. It is probable that ere London 
requirements are met there will be 400 miles of 
single track, which would mean a difference in 
the total capital cost of three million sterling. It 
is estimated that the conduit system for the Peck- 
ham and Greenwich line will cost over 14,V00I. 
per mile of single track for permanent way alone, 
while in other cities the cost has been as follows :— 

Overhead 
Equipment. 
Cost per Mile of 
Single Line for 
Side Pole — 


Cost per Mile of 
Single Track, 
using New Material 
throughout. 

£ 
5613 
5800 
5980 


364 
500 


Leeds ah 
Liverpool ... 
Shetfield 766 
Manchester 5970 900 
Glasgow 5651 1062 
Again, it is pointed out that the cost of cleaning 
the conduit will be 1001. per mile of single track, and 
that the maintenance charges for the conduit system 
in Brussels has been .3125d. per car-mile more than 
for the overhead system ; and in Paris they are 
.6505d., against .1914d. per car-mile. The actual 
costs of the Tooting line are given by the Highways 
Committee of the London County Council as follow : 
Expenditure for — Rate 2% Mile. 


Rails and roadwork .. 224,020 13,660 
Cars (6.1 to the mile) ... 72,500 
Power-station and cables... 74,000 
Sub-stations... ae ... 20,600 
Car sheds and workshops... 34,000 
Incidentals, including Dr. 
Kennedy’s commission 
and proportion of salaries 
of Council’s officers 15,000 
440,120 26,835 
The power-station, however, will ultimately serve 
more than the Tooting lines, so that the expenses 
will then be distributed over a greater mileage. 
Even so, it is computed that the relative capital 
charges would be as follow :— 
Conduit. Overhead. 
£ £ 


Rails, roadwork, platelay- 
mg, ee... ... 2 = 
Power station, cables, sub- 
stations, cars, car-sheds, 


14,041 7,496 


12,260 12,260 


26,301 19,756 
These figures, of course, deserve consideration in 
deciding upon future extensions, but other points 
must also receive due weight. * 








LABOUR IN NEW ZEALAND. 

THE introduction in the House of Commons on 
Friday, May 8, of the Trades Disputes Bill by Mr. 
Shackleton, the engineering dispute in the North, 
together with the recrudescence of the Penrhyn 
dispute, have once more brought the labour question 
more prominently to the fore. With the first of these 
matters we have dealt in another column, and in the 
present article we propose to consider the facts which 
have come opportunely from one of our colonies rela- 
tive to a further instalment of the bold experiment, 
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or object-lesson, which has been afforded to us by 
this adventurous dependency. On previous occa- 
sions we have referred to the legislation that has 
been brought forward in New Zealand to make 
compulsory what has been described as a system of 
arbitration and conciliation.* ‘‘Compulsory concilia- 
tion,” if not exactly a contradiction in terms, would 
at least necessitate a combination of circumstances 
such as seldom occur. Conciliation may follow 
upon compulsion, but to bracket the two must be 
an extremely difficult task—so much so that it may 
be considered outside the range of practical politics. 

These views we put forward five years ago, when 
dealing with the New Zealand labour question, and 
they have been more than justified by experience 
since. With the possibility of so many points of con- 
trary opinion between employers and employed, it 
cannot be expected that rr sl will not arise, and 
although the views taken by the two sides respec- 
tively may be widely apart, yet both may honestly 
conceive themselves in the right, and, such being 
the case, would not give way willingly. Much may 
be done towards conciliation by argument combined 
with sweet reasonableness ; but, when all is said, 
too often the dispute is forced to an issue. That 
is arbitration ; unless, of course, more hostile mea- 
sures are taken. Arbitration may be carried on 
without animosity on either side ; but if the proce- 
dure is ruled by law, it cannot be called conciliation: 

Unfortunately, the result of the labour legislation 
of New Zealand has not been so entirely towards 
peace and contentment as its authors foretold. 
Our readers will remember, amongst other events, 
that about two years ago it was decided that the 
labour law of the Colony was such that an employer 
was bound to give preference to workmen who 
were members of a trade union in preference to 
those not in a society. The Chief Justice of the 
Colony, in giving this judgment, said that the law 
was contrary to the principles of justice, but 
that the powers of the Legislature were unlimited. 
Such a state of affairs is not likely to be conducive 
of conciliation, or, at any rate, not of voluntary 
conciliation. It has been claimed that the New 
Zealand employers have been satisfied with the 
working of the law. This is not in accordance 
with information we have received, and the state- 
ment is hardly borne out by facts. It may be that 
employers have suffered the law meekly, as became 
good citizens ; and, indeed, it is difficult, and often 
profitless, to oppose a legislature bent towards an 
object. ‘‘ Needs must,” however, is a different 
thing to satisfaction ; and there are signs, as will 
appear, that the employers are finding the yoke of 
Socialistic legislation too galling for the most 
patient backs. Again, in a former case, the ques- 
tion of compensation of workmen for accidents 
raised some points fraught with the possibility of 
anti-conciliatory spirit. Even among the workmen 
this was apparent when the question arose as to 
the preference for employment to be given by the 
manufacturers to unmarried men, because the 
families of those married were to become a charge 
on a business. Naturally, married men saw a 
danger in this, whilst the bachelors strongly ob- 
jected to the principle that they should be com- 
pelled to stand aside, waiting for employment, 
until all the family men were in work. 

Such matters emphasise the difficulty of regu- 
lating business relations of any kind by legislation. 
Even the workmen, in whose favour the Compul- 
sory Arbitration Act was passed, are beginning to 
realise this. The unions are by no means satisfied 
with the working of the law, one meeting going so 
far as to formally denounce the Arbitration Court. 
The miners, we are told, are discontented in the 
Auckland district, the unionists have revolted in 
Wellington, and at a meeting of the carpenters the 
award of the Court, that the pay should only be 
1s. 4d. an hour, in place of the 1s. 6d. demanded, 
was held to be ‘‘ entirely contrary to the weight of 
evidence adduced ;” while the Court itself was 
described as ‘“‘unworthy of the confidence of the 
workers.” 

The Arbitration Court has been presided over by 
a judge of the Supreme Court, and this, no doubt, 
has enabled the system to last as long as it has; 
for though the law may be foolish, it has been well 
administered. Lately, however, an agitation has 
been set on foot to have an elected authority. 
Nothing could be more pernicious than to put 
the office of those administering judicial functions 

* See ENGINEERING, vol. Ixv., page 51; vol. Ixvii., 
page 455 ; and vol. Ixxi., page 447. 





through the ordeal of popular election. It is to be 
hoped the New Zealand agitators will never gain 
their point in this matter. One of the promises 
made by the advocates of compulsory arbitration 
when it was first brought forward, and the issue 
doubtful, was that there would be fewer disputes ; 
that the labours of the Court would grow less and 
less as time passed, because men, finding they 
were fairly treated, would grow reasonable. . As 
will be seen, this hopeful forecast has not been 
fulfilled. The Court has been unable to deal 
promptly with the cases brought before it, and 
much discontent has been aroused by the delay in 
giving awards; so much so that it has been pro- 
posed that a second judge should be appointed to 
assist in the working of the Arbitration Court. 
Objections have, however, been raised to this 
course ; and in the meantime fresh legislation has 
been brought forward. Probably the two points to 
which we have made reference will then be dealt 
with, and some efforts will be made to amend the 
rule as to preference of employment to unionists ; 
whilst, also, the subject is to be raised of compensa- 
tion to men who have been dismissed from employ- 
ment without satisfactory reason. 

It will be seen that there is fruitful matter for 
debate in these questions, especially in a Parliament 
so strongly imbued with the Socialistic element as 
that of N ew Zealand. In speaking to a deputation 
of workmen on this subject, the Premier of the 
colony made sympathetic reference to complaints 
uttered against employers for dismissing unionists 
who had been prominent in supporting the rights 
of their class. Such employers, Mr. Seddon said, 
were a discredit to the colony ; and if there were 
many more occurrences of that nature, he would 
endeavour to amend the law so that a person so 
dismissed would have right to compensation. 

We are by no means inclined to defend acts of 
pure ill-feeling towards men. Under certain con- 
ditions, when there has been a fair fight, no doubt 
the dismissal of a leader of the men might be 
so described. But it does seem as if the New 
Zealand manufacturer will have considerable diffi- 
culty of running his business at all, if, in addition to 
his field of selection being confined to a favoured 
minority of workmen—as the unionists are in many 
cases—he must, by law, retain in his works those 
who have been most active in attacking his policy 
or management. No doubt it would be hard that 
a workman, justly indignant at oppression, should 
lose his occupation through championing the cause 
of his fellows ; but legislation in the direction 
suggested would lead to greater hardships on the 
other side. Asa matter of fact, in this country— 
possibly the same thing applies to New Zealand— 
employers are too willing to favour men who have 
been on strike at the expense of those who have 
stood by them in their difficulty. Moreover, a 
prominent and successful strike leader is very apt 
to develop into an agitator of the type that 
makes shop discipline or the ordinary conduct 
of business impossible. That is an experience 
which many persons, both employers and em- 
ployed, would be able to confirm. To compel 
an employer to keep such a man, giving him 
the knowledge that he cannot be dismissed, is 
almost equal to putting up the shutters. To realise 
the injustice of the position, however, it is only 
necessary to look at the question from the opposite 
side. The employer is to be bound to employ a 
man whether he wishes to or not; we may put it 
he has forced upon him a contract to purchase 
labour. But supposing it were suggested that the 
employer asked the power to enforce the contract, 
to hale a man in to work whether he would or not; 
what would Mr. Seddon say then? Of course the 
thing is absurd ; but the absurdity on the one side 
only emphasises the foolishness of the other. 

One of the most instructive incidents in connec- 
tion with this experimental legislation, which has 
been going on for the last eight or nine years, has 
been the recent action of a combined Trades Union 
and Socialistic Congress, in the course of which, 
according to a Times correspondent, the Arbitration 
Act has been roundly condemned. What the 
Socialists among the trade unionists have to 
complain about in the Act it is difficult to 
imagine, especially as the decisions of the Arbitra- 
tion Court hove been nearly all in the favour of the 
workmen. No doubt the Arbitration Act does not 
go as far as they would desire ; still it need not be con- 
demned, pending something more drastic. One can 
understand that disappointment has been produced, 





because the workman has been taught to consider 


that the one great good thing he alone need desire 
was the advance in his own wages. If the wages of 
his neighbour were also advanced, it was simply so 
much the better for the neighbour also; but that 
was not a personal matter. The working man has 
never been helped by his most trusted advisers to 
learn that the great cost of producing the necessaries 
as well as the luxuries of life is due to labour, 
and that if the shoemaker, the baker, the tailor, &c., 
get a higher wage for the same output, the work- 
ing classes, who are the great consumers, must 
pay the bulk of the additional cost; that it is little 
use for the mechanic to earn an extra 5, 10, or 20 per 
cent., if he has to pay an equal additional percent- 
age on all he buys. That is so elementary a propo- 
sition that one wonders how it can be neglected. 
Perhaps it is not neglected altogether, or, perhaps, 
the workman, like most other people, thinks of 
himself first, and hopes the others will not be so 
lucky. More probably the workman has so exalted 
a notion of the employer’s profits that he thinks 
there is an ample margin upon which to draw. It 
is atthis latter point we have to abandon qualita- 
tive methods to have recourse to more exact proce- 
dure ; and it is quantitative analysis of economic 
problems that the popular expounder especially 
avoids, or else in which he finds his safest ambush. 

However that may be, the working men of New 
Zealand are experiencing the working of inexorable 
economic laws, and are complaining that, though 
wages are undeniably high, commodities are pro- 
portionately higher. Thus, the Court of Arbitra- 
tion raised the cabinet-makers’ wages lately to a 
minimum of 1s. 3d. per hour. It would make the 
mouth water of even a denizen of Curtain-road to 
hear of such things ; but before he packs up his 
household goods and migrates to the Antipodes, he 
had better consider what wages the other handi- 
craftsmen get there for the other things he will 
need. The rate settled by the Board would appear, 
however, to be somewhat beyond reason, even in 
New Zealand, for the makers say they cannot pay 
it, and furniture is being imported into the colony, 
and selling at lower prices than those at which it 
can be made, in spite of a duty of 25 per cent. 
Much the same thing is happening in regard to 
boots and shoes, although here, again, the import 
duty is over 22 per cent. ad valorem. Of course, 
the remedy that will be suggested by the modern 
colonial trade unionist, however radical in other of 
his views, will be to raise the duty, neglectful of 
the fact that that measure, applied all round, would 
not cheapen the commodities he needs. 

When we wrote on this subject first, we said that 
time alone could prove the outcome of the Arbitra- 
tion and Conciliation Act. We then did not express 
very sanguine views as to its advantage to the 
working classes of New Zealand ; time and experi- 
ence, as we have said, and as will appear from this 
record, have supported our former views. The 
working of the Act has been constantly amended, 
and now it ap to be fairly well agreed it must 
be put aside altogether ; one party asking for more 
drastic legislation towards an end which is dimly 
imagined, the other looking on the measure as a 
mischievous endeavour artificially to bend the 
course of events that would flow naturally to 
easier ends. 








THE BIRMINGHAM TRAMWAYS. 


On Tuesday, May 12, the Birmingham Corpora- 
tion met to consider the report of the Tramways 
Committee, which we discussed two weeks ago, and 
by fifty votes to fifteen resolved to take over and 
work the tramways at the end of the present 
leases, and to reject the offer made by Mr. Garcke 
on behalf of the City of Birmingham Tramways 
Company to lease the lines. Thus the contest, 
whieh: has been carried on strenuously for many 
weeks, has at last been ended, and no one who has 
followed the question closely will be surprised at 
the result; for it has been clear during the past 
fortnight that the question would be settled not 
on its merits, nor by considerations of what 
would be best for Birmingham, but by the 
superior force of the Socialistic element in the com- 
munity of that city. Day by day the local Press 
has been discussing the question, and in these dis- 
cussions it is the old cry of giving the people’s 
property to a tyrannical trust that we find most 
often in use. That sort of argument has consider- 
able force in all large towns, where the average in- 
telligence of the electorate is never very high, and 
even town councillors who are not themselves 
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duped by it are afraid to go contrary to the popular 
cry lest they should lose their seats—and the 
extra dignity attaching to them as town councillors. 
An unusual and somewhat novel feature in this 
contest has been the publication by the City of 
Birmingham Tramways Company of a daily paper 
called the Tramway News, which appeared for 
about a fortnight, and which endeavoured to put 
the company’s view of the question fairly before 
the public. The editor wrote calmly and dispas- 
sionately, but it was not to be expected that he 
would meet with success, for there was no intention 
on the part of the majority of the Council to con- 
sider the matter fully and fairly ; their minds were 
made up from the beginning. Their decision must 
now be accepted, and we have only to consider its 
consequences. 

The position in Birmingham is so peculiar that 
no comparison can properly be made with other 
large towns working their own tramways;~ but 
during the recent contest such comparisons have 
been prevalent, and attempts have been made to 
show by their aid that better results could be ob- 
tained financially in Birmingham by a municipal 
undertaking than under a lease to a company.- The 
curious feature is that even if we allow these com- 
parisons, we find on examining the results obtained 
in such towns as Leeds, Glasgow, Liverpool and 
Manchester, that the net financial gain to the 
municipality is, in the very best case, little better 
than that offered by Mr. Garcke. But, of course, 
the advocates of municipalisation have not been 
willing to make an impartial investigation of the 
published returns; they have been determined 
‘by hook or by crook” to prevent the op- 
portunity of municipalisation escaping them, 
and to this end have done all in their power 
to place Mr. Garcke’s offer in an  unfavour- 
able light. But whatever conclusions may be 
drawn from comparisons of the results obtained in 
other large towns, it can easily be shown—and this 
is the crux of the matter—that such comparisons 
are really not applicable. In these towns the cor- 
porations not only work the tramways within their 
own areas, but have also been able to make 
arrangements with the surrounding local authorities 
to work the lines within their areas also, so that 
there is a complete unbroken system under the 
control of the central municipality. There is thus 
no difficulty regarding through routes; the muni- 
cipal tramcars run far beyond the municipal boun- 
dary, and the corporation in each case profits from 
the heavy passenger traftic to the city from the out- 
lying suburban districts in the mornings, and in the 
reverse direction in the evenings. It is this 
traffic which has made the electric tramway 
so profitable. With the old horse tramways the 
mileage was strictly limited, and the suburban 
railways carried practically all those who live at 
more than 2 or 3 miles from the centre of the city ; 
but with the advent of the electric tramway the 
situation was entirely changed, and long distances 
could be covered more comfortably than, and in as 
short a time as, the short distances under the old 
system. The complaints of the railway companies 
regarding the serious drop in their passenger traffic 
on suburban lines give ample proof of this change 
in the situation. 

Now, unless the Corporation of the City of 
Birmingham could hope to obtain this suburban 
traftic for its lines, it could not expect to show the 
same favourable financial returns as other large 
cities ; and it is abundantly clear that, however 
strong its hopes in this direction may be, they 
cannot be fulfilled for many years to come. The 
possibility of acquiring leases of lines outside the 
municipal area is almost wholly barred at present. 
The principal local authorities around Birmingham 
have preferred to deal with companies than with 
the City Corporation, and leases have been recently 
granted for long periods to companies controlled by 
the British Electric Traction Company. Thus, for 
example, the Smethwick, West Bromwich, and 
Yardley districts have been leased to the companies 
for periods of 21 and 30 years; and anyone: who 
reads the letter addressed by Mr. Garcke to the 
shareholders of the City of Birmingham Tramways 
Company, Limited, before the recent annual meet- 
ing, will see at a glance the serious breaks which 
will take place at the municipal boundaries under a 
scheme of municipal operation of the city lines. 
It is almost impossible to believe that any corpora- 
tion having the true interests cf the community at 
heart, and not moved by selfish motives, could hesi- 
tate in deciding on its proper course of action in 





such a situation. However greatly any person may 
sympathise with municipalisation of tramway under- 
takings, he ought to be able to understand that 
circumstances alter cases, and to realise that the 
time for municipalisation of the tramways of Bir- 
mingham has not yet arrived. There would have 
been nothing lost, rather would something have 
been gained, by granting leases to expire at the 
same time as those now in force in the surround- 
ing areas. There would then have been no diffi- 
culty about through routes, and in the intervening 
period there would have been ample time to come 
to terms with the surrounding local authorities. 

At the present time there is a Bill before Parlia- 
ment promoted by the companies controlled by the 
British Electric Traction Company, which run tram- 
ways in the districts around Birmingham, and sup- 
ported by the local authorities of these districts, in 
which application is made by the companies for 
compulsory running powers over the Corporation 
lines. The Tramways Committee, in their second 
report, recommending municipalisation, expressed 
their belief that when this attempt has failed—as 
they are convinced it will—‘‘ the authorities will 
realise, with the Council, that the interests of the 
inhabitants of the city and of the adjoining local 
government districts are identical, and can be best 
served by the tramways being owned and worked 
by the elected representatives of the people.” Is 
it possible to believe that it did not occur to the 
framers of this report that, however fully the 
adjoining local authorities may realise this identity 
of interests, and how best to serve them, they can- 
not—or, at least, the principal ones cannot—work 
in harmony with Birmingham for a large number 
of years to come? And what is meant by the 
expression, ‘‘ Worked by the elected representa- 
tives of the people”? This committee knew very 
well that under any system—municipal or private 
—which includes through routes, the working must 
be in the hands of one authority, and what they 
really want is that that authority shall be the City 
of Birmingham. The tramways, therefore, in the 
adjoining districts will not be worked, if Birming- 
ham can help it, by ‘‘the elected representatives 
of the people,” but by the elected representatives 
of Birmingham, and in the interest of the rates of 
Birmingham. We do not wonder that these adjoin- 
ing authorities should be suspicious of their large 
neighbour, and should be found actively support- 
ing their lessees in Parliament against the City 
Corporation. 

It will be interesting to watch the tramway 
affairs of Birmingham during the next few years. 
The companies’ leases do not all expire at once ; 
some expire this year, some in 1906, and the re- 
mainder in 1911; so that the Corporation will have 
to begin working its line in ‘‘ snippets.” One thing 
is clear: that the conversion of the Birmingham 
system to electric traction is, by the Corporation’s 
decision of Tuesday, delayed for several years. 
Mr. Garcke’s offer involved immediate electrifica- 
tion of the whole system, whereas the Corporation 
cannot begin on some lines till 1911, so that the 
large profits which they have promised themselves 
cannot be looked for until ten or more years have 
passed. If they secure these profits even then, 
without running powers into surrounding areas, 
we will be surprised. The chief lesson to be 
derived from this contest in Birmingham is that 
advocates of private enterprise must not expect to 
have their arguments or their schemes considered 
fairly or on their merits when once the spirit of 
Municipal Socialism is in evidence. There will no 
doubt come a day when the evils of municipalisa- 
tion will be so obvious as to cause a reaction ; at 
present the popular tide is strong in its favour. 








THE KING EDWARD VII. BRIDGE AT 
KEW. 

Tue King will lay, on Wednesday next, the last 
stone of the new bridge at Kew, which is to be offici- 
ally known in the future as the ‘‘ King Edward VII. 
Bridge ;” but the structure replaced now by the 
finely-proportioned three spans has been for 130 
years popularly known as Kew Bridge, so that there 
is little chance of the new name, even in an emi- 
nently patriotic age, displacing that so long popular 
with the public. “The structure recently demolished 
was opened for traffic in 1789, superseding a com- 
— bridge of wood and iron, built in 1758-9. 

rior to the latter date, the only means of com- 
munication between Brentford and Kew was a 
ferry, the property of Robert Tunstall, who obtained 
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the Act sanctioning the construction of the first 
bridge at this, even then, a favourite resort.* 

The first Kew bridge consisted of eleven arches, 
of which seven were of wood, and the other four— 
two on each side of the river—of stone. Another 
Robert Tunstall—son of the owner of the first 
bridge—built the second structure, also of seven 
river arches, but this time entirely of stone, because 
the cost of repairing the old wooden arches had been 
very heavy. Notwithstanding the complaints 
which had been made intermittently since 1811, 
as to the contracted width and steep gradients, 
this. century-old structure remained in use until 
about four years ago. The bridge continued to be 
private property up to 1872, when it. was purchased 
for the benefit of the public for the sum of 57,3001 , 
under powers granted in an Act of Parliament 
passed in that year. In February, 1873, it was 
formally relieved from toll, and thrown open to the 
public asa free bridge by the City and the Metropoli- 
tan Board of Works. Later it passed under the juris- 
diction of a Joint Committee of the counties of Mid- 
dlesex and Surrey, who, in 1890, consulted Sir John 
Wolfe Barry witha view tothe construction of a bridge 
more consonant with the traffic. Sir John, in colla- 
boration with his partner Mr. Cuthbert A. Brereton, 
prepared several designs, and after five years’ nego- 
tiations the arrangement now carried into effect was 
agreed upon. One of the questions seriously dis- 
cussed was as to whether the bridge should be an 
iron structure or of masonry; and all who are 
interested in the beauties of the River Thames will 
congratulate the authorities on the selection of a 
masonry structure, as it is much more handsome in 
appearance and, although it costs more to construct 
than an iron or steel bridge, is less expensive in 
maintenance. The new bridge cost about a quarter 
of a million sterling. 

The bridge, of which we give illustrations this 
week on pages 643, 650, 651, and 654, spans the 
River Thames between Brentford and Kew, the 
total length being 1500ft. There are six small land 
arches on the Middlesex side, three river spans, and 
nine arches on the Surrey baak. The river arches 
(Fig. 4, page 650) are true ellipses, the centre span 
being 133 ft., and the two side spans 116 ft. 6 in. 
each. As shown on Fig. 3, the bridge gives a wider 
channel for the passage of craft than the old struc- 
ture, whose centre span was only 66 ft. 3 in., while 
the others varied from 56 ft. 4 in. to 38 ft. 5in. at the 
banks of the river. The headway above Trinity high- 
water mark continues practically the same—namely, 
20 ft. The width of roadway over the new bridge, 
as shown on the plan (Fig. 5), is 55 ft. between 
parapets, as compared with 24 ft. in the old 
structure; and while the ruling gradient on the 
old bridge was 1 in 25, the new structure has prac- 
tically a uniform gradient of 1 in 40, with a slight 
camber for the crown at a radius of 1005 ft. In the 
width of 55 ft. over the new structure there are two 
footpaths, each of 9 ft. 10 in., leaving a roadway of 
35 ft. 4 in.—sufficient for four lines of vehicles 
(Fig. 16, page 654). The new Kew Bridge, therefore, 
compares favourably with any structure on the river 
for vehicular traffic. For instance, London Bridge, 
when widened, will be 65 ft. wide, and the West- 
minster Bridge is 85 ft. wide; but few, if any, of 
the bridges up the river exceed 45 ft. 

The Act of Parliament for the construction of 
the new bridge was passed in 1898, and the 
contract for the erection not only of a tem- 
porary bridge, but also of the new structure, 
was let to Mr. Easton Gibb, of Aberdeen. 
The work of constructing a temporary bridge to 
the west of the existing structure was com- 
menced in March, 1899, and it was completed 
and opened for traftic on October 12 of the same 
year. This temporary bridge provided an 18-ft. 
carriage-way, with a 5-ft. pathway on each side, 
and was of simple construction, carried on timber 
piles and trestles. That portion of the bridge 
spanning the river was carried on piles driven 
about 11 ft. into the clay bed of the river, or to a 
depth sufficient to suit a carrying load of about 
50 tons per pile. The piles were driven in rows 
20 ft. apart, each row containing three piles braced 
and waled with half timbers. In order to render 
easy the passage under the bridge of craft plying 
on the river, arrangements were made for a central 
opening of 60 ft., with two side openings of 40 ft., 
with a headway of 17 ft.; but on the representa- 





* The history of Kew Bridge was given in ENGINEER- 
ING in connection with the series of views and articles on 
‘* Thames Bridges,” published in vols. lix. to lxii., and 
subsequently reproduced in book form. 
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tion of barge-owners, tug-owners, and others, that 
such openings were not wide enough for the safe 
navigation of two barges towed abreast, the Joint 
Committee of the County Councils sanctioned a 
central opening of 75 ft., with side openings of 
40 ft. and 50 ft. on the Middlesex and Surrey sides 
respectively. These larger openings were spanned 
by steel plate girders bearing on double rows of 
piles 4 ft. apart, with nine piles in a row. The 
girders were 6 ft. deep, with flanges 18 in. wide, 
and were designed to carry a load equal to 1 ewt. 
per square foot of roadway and footway. The 
flanges were made up of 18-in. by #-in. plates; the 
webs were of #-in. plate, and were stiffened with 
T’s 6in. by 3¢ in., and g-in. gusset-plates at 6-ft. 
intervals. The roadway was carried by trough 
flooring 84in. deep, resting on the girders and filled 
with lime concrete, on which was laid 4$-in. wood 
blocks. Steel brackets at 6-ft. intervals were 
riveted to the outer sides of the girders to carry 
the footways and the temporary gas main. This 
temporary bridge was in use for 34 years, and at 
the end of that time was in good condition, except 
the planking under the roadway, which was rotten 
in places. ' 

Work was commenced on the demolition of the 
old bridge immediately after the temporary bridge 
had been completed and opened. A cableway 
across the river was constructed with a span of 
550 ft., and to accommodate a working load of 4 
to 6 tons. This cableway, popularly known as a 
‘*Blondin,” was supported by trestles rising 60 ft. 
high above ground level on each side of the river. 
The standing cable was 2 in., the transmission rope 
4 in., and the hoisting rope § in. in diameter. 
This cableway, with the trolley, is well shown by 
the view, Fig. 15, page 654. The maximum 
speed of transmission for a working load of 2 to 
3 tons was 750 ft. per minute, and the hoisting speed 
about 25 ft. per minute. The dip of the trans- 
mission rope with the normal load was from 15 ft. 
to 20 ft. This cableway was particularly useful, 
as all operations had to be carried out from the 
Surrey side of the river, no vacant ground being 
available on the Middlesex shore. 

The parapets, roadway, and filling above the 
arches of the old bridge having been removed, 
timber centering was placed under the arches. The 
centering ribs were, as a preliminary, erected in 
their relative position on a barge, which was then 
floated into position under the arch on the ebb 
tide, and as the barge fell with the receding tide, 
the ribs were lowered on to sills previously pre- 
pared to receive them. Laggings were then put in, 
and the ribs wedged up tight. In order to keep 
the centres free from dead load as long as possible, 
the key-course was removed from each face for 
about one-third the width of the bridge, the centre 
portion being left in. Two triangular portions of 
the arch, equal to about one-third the total weight 
of the arch, were removed before it was possible 
for any weight to fall upon the centering. After the 
arches were removed, the centering ribs were cast 
over into the river at high tide. 

The removal of the lower portion of the old piers 
and pier timber platforms, which, if left in, would 
have been in the way of the temporary or per- 
manent work, involved considerable difficulty. In 
some cases the masonry of the pier itself was re- 
tained temporarily to form a dam against the water, 
while the interior of the pier was removed as far as 
possible ; the remaining masonry was then removed 
by the aid of a diver. The pier platforms had also 
to be cleared of débris by divers, and chains attached 
to them; by these the whole platform was lifted 
with the assistance of a barge on the rising tide. 
These foundations of the old bridge consisted of 
timber platforms, 45 ft. by 17 ft., built up of whole 
timber framing, with cross-planking and temporary 
sides, and laid on the London clay. The masonry 
had evidently been built to some height on this 
platform when in the form of a pontoon, and it 
was thus floated into position, where it was sunk 
at low water. The first platform was got out by 
April, 1900, but it was not until November, 1901, 
that the last or sixth was floated by the barges. 
Although several chains were broken, in no case 
was the barge sunk by its load. 

Operations were commenced on the new bridge 
at the Middlesex abutment; a cofferdam was formed 
by whole timber sheet piling being driven into the 
bed of the river to 5 ft. below the finished founda- 
tion level. This cofferdam, with its bracing and 
internal strutting, is illustrated on page 651 

Figs. 11 and 12). The piles extended 5 ft. above 





Trinity high-water mark, and during the whole 
course of the work the tide only rose to this level 
on one occasion. The piles were tongued and 
grooved, and this insured a satisfactory degree of 
water-tightness ; throughout the work only one 
small pump was required for each cofferdam. The 
foundation area within the cofferdam was exca- 
vated ‘‘in the dry” with a crane and skips. The 
material was chiefly clay, and was ‘‘ dumped” 
direct into barges. 

The whole area of the abutments having been 
excavated down to foundation level, cement con- 
crete was filled in (Fig. 9). Inthe case of the 
Middlesex abutment the concrete varied in depth 
from about 5 ft. at the front to about 12 ft. in the 
rear (Fig. 7). This foundation was carried 46 ft. 
back from the line of the river, and was thus made 
wide enough to form thé base also for the first 
land, or tow-path, arch. Another and greater ad- 
vantage of this large area was that the weight and 
thrust of the bridge was more effectually distri- 
buted ; indeed, this is one of the features also of 
the piers, the dimensions of which are such that 
the load on the London clay does not exceed 23 
tons per square foot, whereas in the case of some 
of the other bridges on the river the corresponding 
load is 4 to 6 tons. 

The completed Middlesex approach is shown on 
the open sections on page 650, Figs. 7 and 9. It 
consists of six arches—five of 18 ft. and one of 
21 ft. span, but with varying height. The ends of 
five of the arches are closed by granite walls, with 
8-ft. doorways, having fanlights above, so that they 
may be let for stores, boat-houses, refreshment- 
rooms, &c. The system of construction adupted for 
these spans was very economical. The piers, 4ft. 6in. 
thick, were built up within shutters of 6 to 1 cement 
concrete. The arches were turned in four rings of 
common brick, 18 in. thick, and the height from 
the soffit to the roadway is 5 ft. 6in. The Surrey 
side approach is almost exactly the same, but there 
are eight arches, and there is a flight of stairs 
giving access from the bridge to the towpath. On 
the Middlesex side there are similar stairs, giving 
access to the foreshore or ‘‘ draw dock.” 

The foundations for the river piers were next 
undertaken, beginning with that nearest the 
Middlesex bank. The cofferdam was here of prac- 
tically the same construction as those for the abut- 
ments. There was a single row of 14-in. by 14-in. 
sheet piles, tongued and grooved, driven to a 
depth of 5 ft. below the ultimate bottom of the 
concrete foundation, and the interior was braced 
and strutted, as illustrated in Figs. 12 to 14 on 
page 651. The excavation was taken out to a depth 
of 16 ft. below the bed of the river, or 14 ft. into 
the London clay. Cement concrete in the propor- 
tion of 6 to 1 was next laid, 11 ft. 9 in. deep, to 
form the foundation for the piers. The total width 
of this concrete base is 39 ft., while the length is 
107 ft., which is almost double the width of the 
bridge itself, so that, as we have said, the load on 
it has been reduced to 2} tons per square foot. 

A part elevation and cross-section through one of 
the piers is given on page 654, showing the method 
of construction (Fig. 16). The piers were faced 
with coursed ashlar granite, backed solid with 
brindled brick. The granite courses are 1 ft. 8 in. 
and 1 ft. 9 in. deep, the bed averaging 2 ft. 6 in. 
wide. The piers, it will be seen from Fig. 4, have a 
curved batter, chiefly for appearance sake ; this 
form also enabled the foundations to be spread over 
a slightly greater area. The cutwaters are sur- 
mounted by heavy granite caps, some of them 
weighing four to five tons, and all are of fine axed 
granite. 

The springing of the arch is 4 ft. 6 in. below 
Trinity high-water. Each arch is built as a true 
ellipse, and all the joints are normal to the tan- 
gent of the ellipse. The arch stones are 4 ft. 
deep at the crown, and about 10 ft. at the spring- 
ing. We reserve for a second article the detailed 
description of the interesting process of throwing 
the arch, which had to be done with steel centering, 
owing to the necessity for giving the maximum 
possible headway during the course of construction, 
and also of the work of completing the bridge to 
the last copestone. 

(To be continued.) 








Mersty Rattway.—During the first week’s electrical 
working of the Mersey Railway, 125,272 local passengers 
were carried. This is an increase of 37,619 passengers, as 
compared with the previous week, when steam working 
was in force. The additional receipts were 278/. 1s. 94.— 
an increase of 45 per cent. 





NOTES. 
Tue Larce SwepisH Iron Ore Deposits. 


Tue history of the Swedish iron ore deposits at 
Kiirunavaara and Luossavaara, and of the company 
or companies handling them, is by no means 
a smooth one, nor has this been the case with 
the Gellivare Railway and other similar under- 
takings. It has been currently reported that a 
German syndicate had bought the two first-men- 
tioned deposits for a sum of kr. 40,000,000, or 
about 2,225,000/., but this rumour appears in any 
case to be premature. It seems, however, to 
correct that negotiations are pending with German 
capitalists, although some Swedish capital may also 
be interested in the undertaking. Great hopes 
were at one time entertained as to the future of 
these vast deposits, and the importance they were 
thought likely to have in connection with the 
further development of North Sweden; but 
these hopes have by degrees faded, the arrange- 
ment of a loan at more than 15 per cent. 
apparently bringing matters to a climax, and 
tho deposits have now become a source of much 
disappointment. Swedish capitalists seem to hold 
aloof, and the suggestion of the State intervening 
has so far led to nothing. It is questionable 
whether the sale to a foreign syndicate can be 
effected without some difficulty, inasmuch as the 
rules of, at least, the Kiirunavaara Company ex- 
clude foreigners from being shareholders ; but 
some loophole may, of course, be found. Another 
difficulty lies in the question of ownership, which 
to some extent seems anything but clear as far as 
certain positions are concerned, and it is under such 
circumstances quite possible that the negotiations 
may fall through. 


ReicatE CorporRaTION SEWAGE WoRKS. 


The Reigate Corporation have a small sewage 
works at Karlswood. A portion of the sewage is 
there treated on two coke bacteria beds—a primary 
and a secondary bed. The primary bed has an 
area of 384 square yards, and the secondary of 
50 square yards. They are both 3} ft. deep, and 
the sewage is discharged’ upon them without any 

reliminary treatment save a slight subsidence. 
The method of the discharge, however, is pecu- 
liar, and has been found to give very excellent 
results. It comprises the use of automatic re- 
volving arm-sprinklers, fed through automatic re- 
gulating valves, set to discharge an average flow 
of about 10 gallons per minute. This apparatus 
is of the kind constructed by the Patent 
Automatic Sewage Destructors, Limited, of 
Artillery-row, Victoria-street, London. Recently 
Dr. John C. Thresh, D.Sc., F.1.Sc., Medical 
Officer of Health to the Essex County Council, 
has made two examinations of the effluent from 
these tanks on behalf of the Council, and the 
results are so exceedingly good that they will be 
read with interest by many authorities who have 
tried the filtration of sewage without obtaining 
the results which they anticipated. On Feb- 
ruary 2 last, Dr. Thresh took samples of the 
sewage as it entered and left the beds—which 
have been in: opération for over four years— 
and he also dug down into the beds to a depth of 
18 in., and found the coke both clean and free from 
odour. The sewage itself contained a considerable 
amount of discharge from tanneries, which rendered 
it of a brown colour, and very difficult to purify. 
Nevertheless, the final effluent was quite satisfactory, 
conforming to the requirements of the Rivers Pollu- 
tion Committee. It was practically odourless, and 
when placed in an incubator, remained so indefi« 
nitely. The results of the first examination—which 
showed a total reduction of suspended matter of 94 
per cent., of free ammonia of 100 per cent., and of 
organic matter of 92 per cent.—were so satisfactory 
that Dr. Thresh paid a second visit, for the purpose 
of confirming the results he had obtained. Bride to 
his arrival, the effluent from the primary bed had 
been diverted (at his reyuest) from the secondary 
bed, so that the latter had completely drained. 
When he came upon the ground the discharge from 
the primary bed was. turned on to the secondary ; 
in about eleven minutes the effluent began to drain 
from the latter, and in fifteen minutes it was, ap- 
poets, flowing out as rapidly as it was being fed 

y the revolving sprinkler. Small weirs had 
been constructed where the sewage entered the 
automatic dischargers, and at the outlet from the 
secondary bed. ese weirs were 4} in. wide, and 
the overflow remained uniformly constant through- 
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out at ? in. depth. Samples of raw sewage and of 
the effluents from the two beds were collected every 
five minutes for two hours, and the samples for 
analysis were taken from these mixed samples so as 
to give an average result. The sewage in the second 
series of experiments contained rather a large pro- 
portion of tanning effluent. Notwithstanding this, 
the final effluent was fully oxygenated, and the nitri- 
fication and purification was exceedingly satisfac- 
tory. ‘‘Chemically,” says Dr. Thresh, ‘‘ purification 
cannot be carried much further, and an effluent of 
this character, even if discharged into our sluggish 
Essex streams in summer, should not cause any 
nuisance ; in fact, the effluent is purer than the 
waters of many of our rivers.” It isa matter of 
difficulty to understand the very various results 
which are obtained in different places from bac- 
teria beds. Sometimes they seem to act per- 
fectly, and at others they effect very slight 

urification, and rapidly diminish in volume. 
t is quite reasonable to believe that their 
action depends very largely upon the manner 
in which the sewage is applied. Exceedingly 
good results were obtained in two places where 
the sewage was allowed to trickle over stones 
of considerable size at such a rate that they were 
just kept moist, purification appearing to proceed 
very rapidly. With these automatic distributors a 
similar effect seems to be gained ; the bed is never 
drowned, but is at all times open to the atmosphere, 
enabling the aérobic organisms to obtain a plentiful 
supply of oxygen. With the intermittent system 
they are alternately suffocated and resuscitated ; and 
if the former process be carried too far, it is easy 
to understand that their activity will be small. 


Tue Larcest BartiesHie LAUNCHED. 

The Fairfield Company are to be felicitated on 
the launch from their yard at Glasgow of the first 
line-of-battleship they have built, especially, as they 
have accomplished the construction to this stage 
within ten months of the laying of the keel, and 
as, when completed, it will be the largest battleship 
yet ordered. It is not quite accurate, however, to 
say—as has been said in the daily Press—that this 
ship, the Commonwealth, has been launched in the 
shortest time from the laying of the keel. The 
keel was laid on June 17, 1902, so that, as the 
vessel was launched on May 13, it has been brought 
to this state of construction in 10 months and 26 days. 
In 1899 the Devonport Dockyard launched the 
Bulwark, seven months from the laying of the keel ; 
the Portsmouth Dockyard launched the London 
in 9 months and 12 days; and Chatham fleated the 
Venerable in exactly ten months. The launching 
weight of the Fairfield ship—about 8000 tons—is, 
however, greater than that of the dockyard ships ; 
but, after all, the real test in shipbuilding is the 
date of completion, and all will look forward 
with interest to the ultimate end of the Fairfield 
performance. The prototype of the class to which 
the Commonwealth belongs—the King Edward VII. 
—is to be launched by the Princess of Wales in 
July. Another ship of the type—the Dominion— 
is to be launched by Messrs. Vickers, Sons, and 
Maxim in August, and the Hindustan, building 
at the works of Messrs. John Brown and Co., 
Glasgow, is to be floated in the early autumn ; 
but this last-named ship was laid down four or five 
months after the other vessels. This class of battle- 
ship is, as we have said, the largest yet ordered. 
The length between perpendiculars is 425 ft., 
the breadth is 78 ft., with a draught of 26 ft. 9 in. ; 
her displacement will be 16,350 tons.* The largest 
British battleship in the Fleet displaces only 15,000 
tons, but several of the later Japanese ships exceed 
this by some 150 to 200 tons. The Commonwealth 
has broadside armour extending 22 ft. in depth, 
the thickness varying from 9 in. at the water-line 
strake to 7 in. at the upper deck; while forward of 
the citadel formed by this armour and by athwart- 
ship armoured bulkheads, the water-line is armoured 
by3-in. plates forward and 2-in. aft. The quick-firing 
guns, instead of being in casemates, are within 
the broadside armour, which is sponsoned out at 
the gun positions, to enable the weapons to have a 
large arc of training forward and abaft the beam. 
The pairs of 12-in. guns, mounted forward and aft, 
are within barbettes, and there are at the four 
corners of the citadels four 9.2-in. guns, mounted 


* The gun power of these ships was fully described in 
ENGINEERING, vol. lxxii., page 715; the armour protec- 
tion in vol. Ixxiii., page 318; and the boilers and machi- 
nery in vol, Ixxiii., page 121, 





singly in barbettes, so placed as not to interfere 
with the broadside fire of the large guns. There are 
in addition ten 6-in. guns, fourteen 12-pounders, 
and fourteen 3-pounders, with four torpedo- 
tubes, all submerged. The machinery, of 18,000 
horse-power, is supplied with steam from water- 
tube boilers at 270 lb. pressure, and it is expected 
that a speed of 184 knots will be attained. 








THE INTERNATIONAL FIRE EXHIBITION, 
LONDON. 

As already announced in our columns, the Inter- 
national Fire Exhibition at Earl’s Court was opened 
by H.R.H. the Duke of Cambridge on Wednesday, 
May 6. The prospects of the undertaking are very 
satisfactory, and those present at the ceremony were 
impressed with the representative character of the 
exhibits, their general arrangement, and the great 
benefit the undertaking should be to the community. 
Further, it was generally recognised that whilst in- 
structive to the technical world, there was much to be 
found at the Exhibition that was of great interest to 
the man in the street. 

The opening function comprised a short address 
from H.R.H. the Duke of Cambridge, followed by a 
round of the Historical Section and a turn-out of the 
Salvage Corps. Then came a luncheon, at which the 
Duke of Cambridge, as President, the Duke of Marl- 
borough and Mr. Edwin OQ. Sachs, as Vice-Presidents, 
and Mr. Cremieu Javal, as Chairman, spoke as to 
the objects and prospects of the Exhibition ; and, lastly, 
there was the presentation of an historical pageant and 
a modern fire scene, which gained hearty applause. 
The ceremony had the benefit of an attendance that 
rarely falls to the lot of any exhibition, official or 
otherwise. Practically every foreign consul in 
London attended the opening, and nearly every borough 
mayor. There was a representative from practically 
every Government Department, and the Lord Mayor 
and Sheriffs were solely prevented from attending in 
state on account of their absence in Brussels. The 
bs engineering institutions, the provincial fire 

rigades, the fire service associations, and the inter- 
national service institutions, were all suitably and 
ably represented, and, in fact, the only notable excep- 
tion—as the Duke of Marlborough remarked in his 
forcible speech—was the London County Council, who 
apparently did not share in this general tribute to the 
usefulness of the Committee and its Exhibition. 

Regarding the general arrangements of the Exhibi- 
tion, which were made under the guidance of Mr. 
Sachs as chairman, and the members of the British 
Fire-Prevention Committee’s executive, a general out- 
line must suffice for this article, the technical details 
being reserved for a future occasion. 

The Queen’s Palace is mainly occupied by exhibits 
of a fire-preventive character—i.e., floors, partitions, 
building materials, and the like, intended for the pre- 
vention and retarding of the spread of fire. There are 
also a number of minor fire appliances in this hall, 
chiefly what are termed “ first-aid appliances ”—i.e., 
extincteurs, chemical engines, and the like ; but speak- 
ing generally, this building has been allotted to fire- 
prevention. 

Then there is the Imperial Court, a large circular 
arcade, chiefly devoted to the fire-fighting and life- 
saving exhibits, comprising stands by the great fire- 
appliance makers. A few constructional exhibits will 
also be found here, perhaps somewhat out of place ; 
but it seems always to be a difficulty in exhibitions 
to obtain a really good grouping of exhibits by 
classes. 

Next, the Royal Galleries—which, we are pleased 
to say, were practically quite complete on the opening 
day—are devoted to the loan exhibits. Half of these 
galleries are occupied by the historical exhibits and 
art exhibits ; the other half by the municipal exhibits 
and the exhibits of the various associations and archi- 
tectural exhibits and a lightning room. We consider 
the historical section absolutely unique ; nothing has 
ever been attempted before that comes anywhere near 
this very interesting collection. Fire appliances from 
the earliest time, the original Van pi Heyde ap- 
pliances, are presented, and nowhere could the engi- 
neer see more vividly the evolution brought about S 
mechanical skill and science than in these galleries, 
where, at the one end we see the curious tub squirt 
(the use of hose being still unknown), and at the other 
end the most modern of modern fire appliances. 

The municipal section will be of great interest to all 
who give attention to the detail of fire brigade equip- 
ment, for the great municipalities of Edinburg ; 
Glasgow, Liverpool, Birmingham, and others have 
sent their choicest pieces of detail work, from which a 
very great deal can be learned. 

Regarding the societies, the British Fire-Prevention 
Committee’s exhibit is an eminently useful one, show- 
ing the character of the work done by the Committee, 
with actual examples taken from fire tests and the 
like. We were particularly struck by the armoured 
door, which, as originally constructed and tested some 
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years back, was a failure, but which is being now con- 
structed much more carefully by the various makers, 
and, we believe, affords good results. It was not 
until it had been tested in London that the makers 
recognised that an armoured door must be carefull 

constructed to stand the test of fire, and we think 
the armoured door as now constructed in combination 
with some non-conductive material is far more likely 
to become a useful adjunct in factory building than 
the old pattern. 

The National Fire Brigades’ Union exhibit, as re- 
presenting 600 brigades and some 10,000 men, is 
another eminently useful and descriptive collective 
exhibit, clearly showing the work done by this in- 
stitution ; and we would here give a word of admira- 
tion for the beautiful collection of silver shown by the 
union, as a sign of the encouragement it gives to smart 
brigades in the way of challenge shields and cups. 

The London room is a success, for regardless of the 
opposition the organisers encountered from the London 

unty Council, who have not assisted in the slightest 
degree, it comprises some excellent loans from indivi- 
duals fully illustrative of the force. The room includes 
a aoc thes 6 map of the Metropolis by Mr. Chas. E. Goad, 
showing all the fires of London in the year 1902, as 
well as plans of all the great conflagrations of the 
Metropolis. It comprises a full collection of photo- 
ee of the brigade stations —i.e., one of the brigade’s 

st features. It comprises a collection of photographs 
of fire ruins, an interesting exhibit of the London 
Salvage Corps, and another by the Private Fire 
Brigades’ Association. It would, however, lead too 
far at the moment to go into detail regarding this 
London or other exhibits. 

Turning to an entirely different part of the Exhibi- 
tion grounds, we come to the Ducal Hall, occupied by 
the German section, which was, unfortunately, not 
half finished on the opening day, with the exception 
of its historical part and its municipal part, the latter 
being represented by the Berlin Royal Police Fire 
Brigade, who have a most interesting, and, at the 
same time, highly-artistic exhibit, arranged personally 
by the chief officer of the Berlin force. 

Again, in another part of the grounds we find a 
fully equipped model Salvage Corps station, manned 
and horsed ready, not only to give demonstrations, 
but to do actual work in the district. 

Again, we find a panorama of the Great Fire of 
London of 1666, but above all we also find the Empress 
Theatre devoted to the exceedingly interesting and 
F awe ry pageant showing the historical 

evelopment in fire brigades, followed by a very smart 
and realistic fire scene, in which it is the intention of 
the Exhibition authorities to show from time to time 
all the modern fire appliances in actual use collected at 
this Exhibition. This latter demonstration was very 
businesslike, very instructive, and at the same time so 
interesting and amusing as to be a great success ; and 
we are glad of this, for the greater popularity this 
Exhibition achieves, the greater will be its usefulness 
both to this Metropolis and provincial ‘visitors, and 
we are sure that the interest created by its fire scene 
will much enhance the general popularity of the Ex- 
hibition as such, 

The Chairman of the Exhibition Directors, we should 
add, is Mr. P. Cremieu Javal, better known for his 
association with Messrs. Spiers and Pond. The hon. 
Secretary of the British Fire-Prevention Committee, 
who was responsible for the excellent loan section, is 
Mr. Ellis Marsland—who holds a similar office for the 
Society of Architects—and the hon. Secretary of the 
National Fire Brigades’ Union, who had most of the 
fire brigade makers to deal with, is Mr. Horace Folker. 
The other workers are too numerous to mention, 
except, perhaps, Lieut.-Colonel Fox, of the London 
Salvage Corps, the Chairman of the Arts Sub-Com- 
mittee, and Mr. J. J. Runtz, who, as'Chairman of the 
Insurance Sub-Committee, arranged the historical 
insurance exhibits. 








THE RAILWAY SITUATION IN ITALY. 
_To THE Epitor or ENGINEERING. 

Str,—Since January, 1902, when I had the honour of 
explaining briefly to the readers of TRacTION AND TRANS- 
MISSION (see vol. iii., page 5) the vicissitudes through 
which Italian railways passed, and the arrangements 
which were then under consideration for their future de- 
velopment, events have happened which will undoubtedly, 
in one way and another, exercise a-serious influence on the 
solution of a difficult problem. 

For many years there have existed serious differences 
between the employés and the directors of railways, and 
between the latter and the Government. These differ- 
ences still exist, though at the present they are to some 
degree suppressed. The railway employés contend that 
the management has not fulfilled its obligations to the 

sonnel, imposed by the conventions of April 27, 

y their pay, as well as their 
rospects, has been prejudiced. The dispute has been 

rought before the tribunals by the railway employés, 

and, through the intervention of Government, before the 
Board of Arbitration, who had to decide respecting the 
fulfilment of the terms of the convention. Opinions in 
the tribunals were divided, but prevailed against the 
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employés, while in the contest between the Government 
pe: the companies, the arbitrators gave ample right to 
the latter, deciding, therefore, against the employés. 

In the meantime the question had been raised in the 
Chamber of Deputies, and it was proposed to hold a par- 
liamentary inquiry into the relations between the con- 
trollers and their servants ; this proposition was strongly 
advocated by the radical party, and the Government ro 
cided that an inquiry should be held. 

A commission was eros and commenced its work, 
but it soon became divided into two camps. The majority 
composed chiefly of Members of Parliament, maintained, 
wrongly, I think, that instead of a strict investigation, the 
political situation, as one of their members has frankly 
admitted, ought to be considered ; this section of the 
commission were in favour of the employé:. To the mis- 
takes made by the commission have n added those of 
the Government, which made the proceedings public ; as 
a result, the agitation of the employés, who are power- 
fully organised, has so greatly increased and grown in 
strength during last winter, that a strike was threatened 
for a certain date if their claims had not been considered 
in the meantime. 

The railway department was disposed to make some 
concessions, which were rejected as insufficient; the 
Government at first appeared to wish to resist, but later 
on, by a measure, the legality of which is very doubtful, 
they called under arms all the railway employés belong- 
ing to the reserve and to the militia, with the intention of 
subjecting them to military discipline, and thus to pro- 
vide them with some occupation, if only the protection of 
the railways. But the fear of committing the country to 
a perilous adventure, and various other considerations, of 
a political and parliamentary nature, induced them to 
treat directly with the representatives of the Railway 
Servants’ Union, undertaking, in accordance with a law of 
July 7, the greater part of the burden, which would have 
fallen on the railway controllers, by granting any con- 
cessions beyond those which the latter had been willing to 
concede. 

This long period of strife, and of eventual victory to 
the employés, has made the position of the railway con- 
trollers very difficult with regard to their servants. The 
discipline indispensible to the service has been shaken, 
and as an illustration of the well-known proverb:— 
“ Pappétit vient en mangeant,” the employés, who are in 
a much better condition than any other workmen in 
Italy, are still dissatisfied, and are bringing forward fresh 
claims with renewed pressure. 

The question now arises whether the railway con- 
trollers will do better to make the fresh concessions de- 
manded, or whether, by making the employés Government 
servants subject to the Penal code, which punishes even a 
temporary abstention from the service, it would not be 
possible to put an end to the agitation, and thus prevent 
the danger of new disturbances. With this a new and 
unforeseen, though important, consideration is added to 
those previously urged by advocates of State railways. 

Another interesting fact must also be noted. At the 
end of 1901 a serious effort was made in the Chamber of 
Deputies to induce the Government to bring before Par- 
liament the provisional schemes, or Acts, for the construc- 
tion of those railways which had been decreed by. the law 
of 1879, but which bad remained uncompleted or were never 
begun at all, in consequence of the terrible crisis which 
convulsed the country in 1888. Naturally, here again 
new and exaggerated demands made their appearance ; 
and if all the claims made had been granted, the Treasury 
would have been landed in fresh difficulties, and would 
have been forced to spend over one milliard in the construc- 
tion of new railway lines, the revenue from the greater 
part of which would barely have covered the working ex- 
penses, to say nothing of interest or the cost of their con- 
struction. 

On this question the Government remained firm from 
the first; too firm, possibly, when it is remembered that 
it was a case of fulfilling obligations that had been already 
assumed by law, and of redeeming promises made to the 
districts interested a quarter of a century before. A Com- 
mission was appointed to re-examine the whole question. 

The thorough and minute investigations by this Com- 
mission raised hopes that had been abandoned, and caused 
much natural impatience. The agitation on all sides 
penetrated into Parliament ; and the Government, accept- 
ing in great part the recommendations of the Commission, 
presented a scheme in which all the lines to be constructed 
were granted the mileage subsidy recommended as neces- 
sary by the Commission. Some of the railways which were 
to have been constructed under the law of 1879 were re- 
placed by others to be immediately executed, and the 
promise of a second direct line between Naples and Rome 
was confirmed. 

The scheme of yearly subsidies per kilometre was an 
economical way of escape from an impasse for the Govern- 
ment, which could not have paid a fixed sum; _ the 
arrangement moreover avoided grants of land and the 
responsibility of working the’ lines themselves, as well as 
the danger of having eventually to meet the working ex- 

nses, as had happened in the case of many railways 
Built under the law of 1879. But the melancholy fact 
remains that the scheme presented to Parliament, and 
which has since become the law of December 14, 1902, 
was with a clause by which the Government is 
forced topresent new proposals for the railways, if within 
two years they have not been undertaken by private 
enterprise ; and it will naturally be difficult to secure 
this, as the local bodies interested will prefer to wait 
two years in order to have their railways built by 
Government, and throw the responsibilities on the State, 
rather than. risk having to contribute to the expenses of 
construction and working. 

Thus the law of December 14, 1902, solved none of the 
questions relating to the new additions to the lines of 








Genoa, Spezzia, or the Valle del Po; nor even those con- 

cerning the direct line between Bologna and Florence: 

uestions of an urgent character which were referred to 
mmissions. 

_From all this it is evident that the organisation to be 
given to Italian railways, at the expiration of existing 
concessions (June 30, 1905), will complicated by 
the construction of many new lines; this complication, 
according to members of the ‘‘ Extreme Left,” who them- 
selves are ardent supporters of State railways, may cause 
suspicions of a wholesale political corruption, such as only 
large public works can excite. 

ow, while such suspicions must be looked upon as en- 
tirely unfounded while the Government is in the hands 
of so eminently superior a man as the Hon. Zanardelli, 
it still remains a fact that it was he who raised distrust 
of tga enterprise. 

t is certain that Government enterprise, as it has been 
tried in Germany, Austria, Belgium, France, and in 
some British Colonies, is anything but encouraging ; still 
it isa fact that there is in the Chamber of Deputies a 
stronger feeling in favour of Government works than 
could have been thought possible in 1902, and for this 
reason I can no longer maintain with certainty the pre- 
dictions I then made in regard to private enterprise. It 
is true that recently the Government has pronounced 
itself in favour of this, and the Minister for Public 
Works declared to the Chambers that the Government 
was actually treating with the present railway companies 
and with others, for new contracts. But this does not 
mean that the contractors, for whom the difficulties are 
greater than ever, will be able to attain satisfactory re- 
sults; and we are certain that the Hon. Zanardelli will 
propose State enterprise to Parliament, in order not to 
submit to conditions which would result disastrously for 
the apne The future is therefore very uncertain, nor 
can it be cleared up by the discussions which will be held 
in the Chambers in the near future, as a result of the 
declaration made by the Minister for Public Works. 

Nearly all Deputies of the ‘‘ Extreme Left” have pre- 
sented a proposition for a resolution by which the Cham- 
ber requests the Government not to make any promises 
or engagements with private companies, before Parlia- 
ment has decided wheeler private works are to be encou- 
raged, or if State enterprise should be developed ; and 
Count Guicciardini, the authorised member for the 
“Centre,” has proposed another resolution by which the 
Government is invited to present to Parliament within a 
year, schemes for commencing operations on the State 
railways. Butit is evident that these motions will not be 
accepted by the Government, and will be voted against by 
all those Deputies who, like myself, are convinced that 
this question of the superiority of State railways over 
private companies, or vice versd, cannot be solved theoreti- 
cally ; or that there can be an excellent way of managing 
State railways, and a bad way of controlling private lines, 
according to the organisation upon which such works are 
based; and that consequently Parliament, would waste 
time in discussing theories and possibilities, instead of 
reserving its discussions for the consideration of well- 
defined and properly-organised schemes. 

Which means that all that will be obtained will be the 
promise that, while considering the contracts, Govern- 
ment will not fail to study the best way of organising 
State works, in the probable case of these new contracts 
not being concluded. 


Rome, May 5. 


Yours truly, 
A. Brunicarnt, Deputy. 








TRAFFIC ON THE GREAT LAKES. 
To THE EpiTorR OF ENGINEERING. 

Srr,—The great tidal wave of prosperity which swept 
over the country three years ago, and which is still rollin 
on, found every industry unprepared for it save one—an 
that one is the vessel interests of the Great Lakes. The 
railways have not adequate facilities wherewith to handle 
the commerce of the country. They lack cars and en- 
gines; the dock companies have not sufficient equipment 
at the terminals ; they lack space, bins and cargo-handlin 
machinery. But the vessels areample. There are or 
vessels on the Great Lakes to handle the trade, even if it 
should expand 50 per cent. beyond its present dimen- 
sions. Vessel tonnage has more than kept pace with the 
growth of commerce, and during the past few years 
the vessels have multiplied very fast indeed. But 
they are drifting into fewer hands. Two interests 
now control probably a quarter of the active vessels of 
the lakes. A signal instance of what this power can do 
was shown on the Great Lakes during the present week. 
The independent vessel men were pompeg | for a differen- 
tial of only 5 cents. between the ports at the head of the 
lakes and Marquette. The Steel Corporation said that 
the differential between the head of the lakes and 
Marquette should be 10 cents.—that is, the rate from the 
head of the lakes should be 85 cents., and from Marquette 
75 cents. All the other vessel men swallowed their 
private desires, and fell into line at once. The season 
contract rate has been established at 85 cents. from 
Duluth (head of the lakes), 75 cents. from Marquette and 
65 cents. from Escanaba, which is the ore-shipping port 
on Lake Michigan. These rates are 10 cents. per ton 
better than those which prevailed last year; but the 
handling charges this year are 8 cents. per ton higher 
than last, so that the net gain is only 2 cents. per ton. 

The days have gone by when vessel gry could 
earn 40 per cent. on the Great Lakes—and that figure of 
profit was not an uncommon one. Vessel men, in fact, 
used to go about with very doleful faces when the net gain 
was only 20 per cent. Of course, there were not as man 
vessels on the lakes then, and there was not as pea § 
freight moved. The tendency now is to transact an 
enormous volume of business at a small profit, and, of 


course, under such a system, the individual vessel owner 
must suffer, for the amount of business which he can 
transaet is not enormous, and his profit therefore is very 
small, Conservative men are beginning to withdraw 
their holdings from vessel property on: the lakes, parti- 
cularly if it is invested in fleets of small capacity. In a 
year of sharp competition they could not stand against 
the greater economies which larger fleets could observe. 
The vessels of the Steel Corporation could thrive upon a 
freight rate that would ruin a small vessel owner. Busi- 
ness on the Great Lakes is being handled in a large way. 
Already there are indications that the railways will even- 
tually control all the receiving docks on Lake Erie. The 
independent vessel man, without mines to ship from, and 
without docks to ship to, will be put out of business. 

The Steel Corporation last year mined 16,000,000 tons 
of ore in its Lake Superior Mines. It has vessel capacit 
for 9,000,000 tons. Therefore upon a basis of last year’s 
figuring it is in the market for vessels to move 7,000,000 
tons. It has already secured ships to cover this amount 
at the rates quoted above, and other shippers have placed 
orders for 4,000,000 tons, so that altogether the movement 
of 20,000,000 tons of ore has been contracted for. Last 
year 28,000,000 tons of ore were brought down the lakes, 
and it 1s expected that 30,000,000 tons will come down 
this year. There is vessel capacity in the ore trade to 
move easily 40,000,000 tons, so that the excess tonnage 
may readily be judged. All this ore will be needed, as 
the pig-iron-producing capacity of the country, should the 
coke supply improve, will reach 20,000,000 tons. 

All differences between capital and labour on the 
Great Lakes have now been settled, and the victory has 
been decidedly with labour; the unions have got every- 
thing they asked for. In some instances the settlements 
with labour have been ignoble on the part of. the owners. 
The settlement with the firemen is little less than capitu- 
lation. They had no cause for striking ; they had no war- 
rant for the schedule of wages which they presented 
they were insolent and overbearing, and in some instances 
murderous in their instincts ; and they ought to have 
been whipped. All the other unions recognised their 
demands as unjust, and refused to support them. Yet 
the vessel owners, through the executive committee of the 
Lake Carriers’ Association, ended by practically giving 
them what they asked for, that is to say, 47.50 dols. per 
month until October 1, and 65 dols. per month thereafter. 
This isa better wage than any fireman on earth gets. 
The surprising thing is that had the vessel owners freld 
out a day or two longer they would have won, and had 
they won they would have broken the firemen’s union. 
The bad feature of this settlement is that it has betrayed 
the weakness of capital to the unions, and it is likely to 
make them arrogant at a later date. 

A matter of international moment is the fact that the 
Dominion Government has decided to make the Canadian 
canals free to vessels. While the amount collected on the 
canalsis only one-fifth of 1 per cent. of their cost, it has 
been sufficient in the estimation of the vessel trade to 
divert to American ports a considerable volume of com- 
merce which naturally belongs to Canadian waterways. 
The Great Lakes and St. Lawrence Transportation Com- 
pany is prepared to take advantage of*the new plan. It 

as ten steamers of Canadian canal dimensions coming 
out this spring. — 

Figures showing the production of Bessemer and of 
open-hearth steel in the United States over a period of 
years are interesting. Below are given statistics for 
1880, and for the years from 1885 on; together with the 
production of steel rails in the same years. The heavy 
rail demand of the past four years stands out prominently, 
as does the oft-emphasised change in the proportion of 
the Bessemer steel production of the country that enters 
into rails. From 80 per cent. in 1880, the proportion of 
steel rails in the total Bessemer production fell to 60 per 
cent. in 1885, to 50 per cent. in 1890, and to 35 per cent. 
in 1900. For most of the years since 1895, only about 30 
per = of the product of Bessemer converters has gone 
into rails :— 


Production of Bessemer and Open-Hearth Ingots and 
Steel Rails, Gross Tons. 











Bessemer Total Steel Open-Hearth 

Year: Ingots. Rails, ye 
1880 1,074,261 862, 100,851 
1885 1,519,430 959,471 | 183,376 
1286 2,269,190 1,574,703 218,073 
1887 2,936,033 2,101,904 $22,069 
18-8 | 2,511,161 1,386,277 314,318 
1889 2,930,204 1,510,057 374,543 
1890 3,688,871 1,867,837 613,232 
1891 3,247,417 1,293,653 579,753 
1892 4,168,435 1,537,588 669,889 
1893 | 3,216,686 1,129,400 737, 

1894 3,571,313 1,016,013 . 

1895 4,909,128 1,299,628 1,137,182 
1896 8,919, 1,116,958 1,298,700 
1897 5,475,815 1,644,530 1,608,671 
1898 6,609,017 1,976,702 2,230,292 
1899 7,586,354 2,270,685 2,947,316 
1900 6,684,770 2,383,654 3,398,135 
1901 8,718,302 2,836,273 4,656,309 
1902 9,306,471 2,876,293 5,687,729 


Last year’s output of open-hearth steel was substantially 
five times that of 1895, and nearly twice that of the boom 
aa of 1899. Despite the predictions of a decline in 

essemer steel production, the limit appears not to have 
been reached. For rails, wire, product sheets, and tin- 

lates fully 7,500,000 tons of Bessemer steel were required 

t year. The combined output of Bessemer and open- 
hearth steel in 1902 was about 15,000,000 tons. It is not 
unlikely to be 17,000,000 tons o the present year. 





: ours truly, 
Cleveland, Ohio, April 27, 1903. R. D. W. 
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MR. CARNEGIE ON CO-PARTNERSHIP. 
To THE Eprror or ENGINEERING. 

Srr,—Mr. Carnegie, in his recent address on the ‘‘ Pro- 
blems of Industry,” offers labour co - partnership as a 
solution. It may interest your readers to know that this 
association, which includes among its members some im- 
portant employers and many leading trade unionists, has 
for some years been seeking to bring those responsible for 
the industrial life of the country to this view. The object 
of the association is :— 

“To bring about an organisation of industry based on 
the principle of labour co-partnership—that is to say, a 
system in which all those engaged shall share in the profit, 
nr control, and responsibility. With this view it 
seeks :— 

(1) In the co-operative movement to aid by its propa- 
ganda and advice all forms of production based on the 
above principle. 

(2) In other businesses to induce the employers and 
employed to adopt schemes of profit-sharing and invest- 
ment tending in the same direction.” 

With a view to meeting the varied circumstances of 
industrial life, and the diffeulties in the way of applying 
the principle pointed out by employers and workmen, the 
association has given some attention to the drafting of 
different co-partnership schemes. It will gladly forward 
to any of your readers papers on the subject, and give 
advice to those wishing to apply the principle. 

Yours truly, 
Henry Vivian, Secretary. 

Labour Co-Partnership Association, 15, Southampton- 

row, London, W.C., May 9, 1903. 








LAUNCHES AND TRIAL TRIPS. 

Tue Cunard Steamship Company’s new Atlantic 
steamer Carpathia arrived at Liverpool on Saturday, 
the 25th ult., having sailed round the North of Scotland 
from Wallsend-on-Tyne, where she was built by Messrs. 
C. 8. Swan and Hunter, Limited, and engined by the 
Wallsend Slipway and Engineering Company, Limited. 
The design a the Carpathia is a new departure for the 
Cunard Company. Hitherto all the leading ocean-going 
passenger steamers have had first, second, and _ third- 
class accommodation, although several companies, includ- 
ing the Cunard, have in their time experimented with a 
combination of first and third, abolishing temporarily the 
intermediate cabins. In the Carpathia, on the other 
hand, the very high-class accommodation is dropped 
altogether, and the whole vessel is devoted to what may, 
for the want of better terms, be called second and third- 
class cabins and saloons. The Carpathia will be a 7}- 
days’ boat. She is a twin-screw steamer, 560 ft. in length 
over all, 64 ft. 3 in. in breadth, and 40 ft. 6 in. in depth. 
She measures 13,555 tons gross, 24,000 tons displacement 
when fully loaded, 12,500 tons deadweight, and has 
engines of 9000 indicated horse-power, capable of giving 
a speed of 144 knots. The cabin passengers, of whom 
over 200 can be carried, are berthed on the bridge and 
shelter decks. Their dining-saloon is panelled in ivory, 
white, and gold. The ence at the head of the 
main stairway, is panelled in fumed oak, upholstered 
in tapestry, and finely equipped with writing - tables, 
lounges, and bookcases. The smoking-room, which is on 
the after part of the promenade deck, is panelled in walnut. 
The accommodation provided for third-class passengers 
is a remarkable contrast to that customary on liners of 
even so recent a date as 10 years ago. 1e Carpathia 
accommodates 1700 third-class passengers, berthed on the 
upper and main decks. There is a large third-class 
dining-saloon on the main deck, panelled in polished oak 
with teak dado. The third-class smoking and ladies’- 
rooms are fitted in the same way as those of the saloon 

ssengers, and are on the same deck. The ship is splen- 
Ridly ventilated gy ae and very special attention 
has been given to the sanitary arrangements. The 
engines are of the latest and most improved type. They 
are quadruple-expansion, with cylinders 26 in., 37 in., 
53 in., and 76 in, in diameter respectively, and having a 
stroke of 54 in. The first three cylinders have piston 
valves, and the low-pressure cylinder has an o _ 
double-ported slide-valve. ~ There are seven boilers, 
single-ended, and worked at a pressure of 2101b. They 
are all arranged in one boiler-room, with two stokeholds. 
The propellers are of menganese bronze, with cast-iron 
bosses, and have each three blades; and the funnel, which 
is of large diameter, with an outer air casing carried to 
the top, is 130 ft. in height from the keel. On the trials 
proper, which consis‘ of a number of runs on the 
measured mile off Tynemouth, an average speed of 14.3 
knots was attained. 


On Tuesday, the 28th ult., there was launched from 
the yard of Messrs. David and William Henderson and 
Co., Limited, Partick, a large steel screw steamer which 
they have built to the order of Messrs. Harris and Dixon, 
Limited, London. The principal dimensions of the vessel 
are:—Length, 405 ft. ; breadth, 51 ft. 3 in. ; and depth, 
moulded, 29 ft. 6 in. ; with a gross my of about 4500. 
The machinery, which is also supplied by the builders, 
consists of a set of triple-expansion engines, having cy- 
linders of 27 in., 45 in., and 73 in. diameter by 48 in. 
stroke, working to a pressure of 180]b., steam being sup- 

lied by three single-ended boilers. The vessel was named 
Swanley. 


The official trial of the new steel screw yacht Katoomba, 


designed by Mr. G Watson, and built by the Ailsa 
Shipbuilding Company, Limited, Troon, for Mr. Ken- 
neth M. Clark, took place on Thursday, the 30th ult., 
when a mean speed of 14 knots was attained on the runs 
between Cloch and Cumbrae lights. The machinery is 





by Messrs. Dunsmuir and Jackson, Limited, Govan, and 
is of the four-crank triple-expansion type. 


On Saturday, the 25th ult., there was launched from 
the Clydebank Yard of Messrs. John Brown and 
Co., Limited, a large twin-screw steamer named _ the 
Somerset, built to the order of the Federal Steam Navi- 
gation Company, of London. The principal dimensons 
are as follow :—Length between perpendiculars, 460 ft.; 
beam, moulded, 58 ft.; depth, moulded, 34 ft. 3 in.; and 

98s tonnage, about 7100 tons. A special feature is the 
arge measurement capacity for cargo and for bunkers. 
in view of the fact that the vessel is intended for the 
owners’ trade between London and New Zealand ; and 
for this pur; also the whole of the forward holds and 
*tween Sed are insulated for the carriage of frozen 
mutton, and are provided with refrigerating apparatus on 
the carbonic anhydride system, a ied by Messrs. J. and 
E. Hall, Limited, of Dartford. The propelling machinery 
consists of two sets of triple-expansion surface-condensing 
engines, having cylinders, 25 in., 42 in., and 69 in. in 
diameter, with a stroke of 48 in. Each propeller has four 
manganese bronze blades secured to a cast-iron boss. Steam 
is supplied by five single-ended steel boilers, 15 ft. 6 in. in 
diameter by 11 tt. 6 in. long, having 15 furnaces, and 
working at a pressure of 180 lb. per square inch, under 
Howden’s system of forced draught. 








MISCELLANEA. 

Ir is stated that Mr. E. G. Acheson, the well-known 
manufacturer of carborundum and artificial graphite, has 
recently discovered that the addition of a little tannin to 
the water with which clay is tempered, enormously im- 
proves it for use in pottery or brick-making. 

The Peninsular and Oriental Steam Navigation Com- 
pany announce that from May 31 next their mail steamers 
will sail from the Tilbury Dock instead of from the Royal 
Albert Dock, as hitherto. The latter dock will, however, 
continue to be used by their intermediate boats. 


The Geologists’ Association have arranged an excursion 
to North Staffordshire for Whitsuntide. Headquarters 
will be fixed at Stoke-on-Trent. Full particulars of 
places to be visited can be obtained from the secre- 
tary, Miss M. C. Foley, B.Sc., of 33, Wimpole-street, 
London, W. 


The annual general meeting of the Institution of Gas 
Engineers will take place on June 9, 10, and 11, at the 
house of the Institution of Mechanical Engineers, Storey’s- 

ate, Westminster, under the presidency of Mr. Andrew 
o yall, Jun., the engineer and manager at Tunbridge 
Wells. 

The traffic receipts for the week ending May 3 on 
thirty-three of the principal lines of the United Kingdom 
amounted to 1,931,918/., which was earned on 20,2644 
miles, For the corresponding week in 1902 the receipts o 
the same lines amounted to 1,880,079/., with 20,114} miles 
open. There was thus an increase of 51,839/. in the re- 
ceipts and of 150} in the mileage. 


A very deep shaft has recently been finished at 
Ronchamp, in the Haute-Saone, and is now being used 
for winding coal. Its total depth is 3314 ft. The 
temperature of the rock at surface level was 59 deg. Fahr., 
but one of 116 deg. was attained at the bottom of the 
shaft. The work of sinking was commenced in 1895, 
and took five years to complete. 


We have received from Mr. W. H. Harris, of 20, St. 
George’s-House, Eastcheap, a copy of Harris’s chart for 
the solution of triangles. This consists of a slip of var- 
nished cardboard measuring 74 in. long by 1} 1n. wide, 
on which are printed the formulas commonly needed in 
calculating triangles trigonometrically. The chart may, 
perhaps, be of use for those who require to do this class 
of work in the field, and, owing to its size and shape, can 
easily be kept between the leaves of a logarithm book or 
engineers’ pocket-book. 


A De Laval steam turbine has been adopted for driving 
the generating plant for the Ohio Central Traction system. 
This is a high-speed electric railway, about 30 miles long, 
connecting the towns of Bucyrus, Galion, and Mansfield, 
in the State of Ohio. For the most part the line is built 
along its own right of way, the roads and streets being 
used only in the towns. The cars are 50 ft. long by 
8 ft. 10 in. wide, and are of the single-deck type. Each 
is fitted with four 50 horse-power motors. The fare for 
the whole distance of 30 miles is 2s. 34d., a return ticket 
costing 4s. 2d. 


We learn that: the United States battleship Maine has 
been somewhat seriously injured by the straining of the 
sub-structure of the turrets, by the firing of the 12-in. 
guns with full service charges. It ap that the decks 
under the 6-in. gun have suffered similarly, but not so 
severely. The boilers also were damaged by the con- 
cussion from the firing, 90 tubes being bent and some 
burst. It is stated that 20,0007. will have to be spent in 
strengthening the ship and making good the defects. In 
the meantime, instructions have been issued to cut down 
the service charges of powder. 

We have received from the Verein Deutscher Inge- 
nieure, Berlin, an interim report on the p ss made 
with the great Technological Dictionary now being com- 

iled under their auspices. The dictionary will tri- 
~~ the three languages chosen being German, French, 
and English. So far it appears that 1,200,000 words have 
been dealt with. Forms are issued by the Verein to all 
those willing to help with definitions of technical terms 
used in their icular trades or handicrafts. These 
forms will be called in next year, and the printing of the 
book will be n in 1906. The editor is Dr. Hubert 
Jansen, Berlin, Dorotheenstr.-49. 


: 





The directors of the Great Western Railway have 
arranged for the early inauguration of a service of steam 
motor-cars on their main Imes west of Swindon, and 
between Chalford, Stroud, and Stonehouse. The cars 
will have a seating capacity for 52 passengers, with a 
speed of 30 miles an hour, and are estimated to cost no 
less than 5000/7. each. There will be but one class by this 
service, a nevel feature of which will be that the motor- 
cars will be arranged to stop at certain specified level 
crossings én route, to pick up or set down passengers. 
The cars are to be compl in time to admit of the 
inauguration of the service in July. ° 


The trade and navigation returns for April show im- 
ports amounting to 43,802,327/., a decrease of 2,397,601/., 
or 5.1 per cent., on the corresponding month of 1902; 
the exports amounting to 23,136,373/., a decrease of 
356,156/., or 1.5 per cent. The value of the iron and 
steel exports was 2,561,283/., against 2,419,918/., an in- 
crease of 5.8 per cent.; and of the coal and coke exports 
2,059,807/., against 2,200,133/., a decrease of 6.3 per cent. 
For the four months ended April 30 imports amounted to 
177,335,1677., a decrease of 1,456,569/., or 0.8 per cent.; 
exports amounted to 95,923, 639/., an increase of 4,632,422/., 
or 5.1 per cent. ; and re-exports amounted to 24,253, 463/., 
an increase of 2,300,496/., or 10.5 per cent. 


It will be remembered that a short time back several 
of the great American railway companies spontaneously 
increased the wages of their employés. It seems, how- 
ever, that to meet the additional expenses thereby occa- 
sioned the companies in question promptly raised their 
rates on grain, iron, and beef. These rates have now been 
reviewed by the Interstate Commerce Commission, and 
that on grain disallowed. The reason given is that the 
profits of the companies in question are not truly indi- 
cated by the actual dividend declared. This in one case, 
for example, was only 4 per cent., but it a that 
the actual profits were sufficient to pay about 12 per 
cent., the surplus being devoted to the betterment of the 
line. Similarly the Pennsylvania Company, though its 
declared dividend was 6 per cent., carried over a sur- 
plus of more than 11,000,000 dols.; and the commission 
remarked that without any increase in the rates it could 
therefore have afforded to pay its employés 6,000,000 dols. 
more in wages, and still have an adequate surplus for the 
betterment of the line. 


In a recent discussion at the Sanitary Institute on the 
— shortage of water available for supply, Mr. John 

opkinson drew attention to the fact that in 1898 the 
famous Chadwell Springs ceased to flow for the first time 
on record. These springs formed the source of the 
original New River supply, and up to the year 1875 gave 
a mean flow of 3,600,000 gallons per day. From 1875 to 
1884 the flow was 3,540,000 gallons, though the rainfall in 
this period was much above the average. From 1884 to 
1893 the rainfall was 3 per cent. below the average, but 


f | the spring fell off 26 per cent., and from 1893 to 1902 this 


diminution has gone so far that the former average flow 
was reduced by 55 per cent. In the last three years of this 
period matters were still worse, the spring yielding only 
an average of 837,000 gallons per day, whilst in 1901-2, in 
which the rainfall was 22 per cent. below the average, the 
spring yielded only 266,000 gallons, or one-fourteenth of 
its normal flow. In fact, of late years, during the whole 
summer, instead of water flowing from the spring into the 
New River, it has been necessary to construct adam to 
prevent the River Lea from flowing into the spring. 


We have received from Messrs. Alexander Stephens 
and Sons, Limited, of Linthouse, a few particulars as to 
the Emerald, which is the first turbine-driven boat to 
cross the Atlantic. The vessel in question is a yacht 
built to the order of Sir Christopher Furness, and was 
launched at the latter end of last year. The propelling 
machinery was supplied by the Parsons Marine Steam 
Turbine Company, Limited, Wallsend-on-Tyne, and a 
good deal of experiment was necessary in order to 
determine the best kind of propeller to fit. The yacht 
measures 236 ft. in length YY 28 ft. 8 in. beam, and 
18 ft. 6 in. in depth—the tonnage being 756 yacht 
measurement. The turbines fitted are three in number 
—viz., one high-pressure and two low. They drive 
independent shafts, the middle shaft being driven by the 
high-pressure turbine. Reversing turbines are fitted on 
the low-pressure shafting only, and the high - pressure 
shaft is accordingly allowed to revolve free, with its tur- 
bine running in vacuo when the boat is coming alongside 
a pier. On trial a speed of 15 knots was attained, there 
being a total absence of vibration and extremely little 
noise. The captain reports that the machinery worked 
excellently throughout the Atlantic passage, though ex- 

ingly heavy weather was encountered. 








BautA Bianca.—Artesian boring is being carried on at 
Bahia Blanca with considerable success. e latest well 
sunk was one ordered by the municipality, and has yielded 
— results. Water was struck at a depth of 
5 t. 


WESTERN OF France Rattway.—The length of line in 
working upon this system at the close of last year was 
2339 miles. The rolling stock comprised at the same date 
ae, Sam 4778 passenger carriages, and 29,306 
trucks. 


Messrs. WiLL1AM Cooke AND Co.’s Works: Erratum, 
—We regret that in our report of the visit of the students 
of the Institution of Electrical Engineers to Sheffield (see 
page 639 ante) the area of the ropery of Messrs. William 
Cooke and Co., Limited, was inadvertently given as 
2300 square feet, instead of 23,000 square feet. This area 
is about to be more than doubled. 
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ROCHESTER AUTOMATIC LUBRICATOR. 


WE illustrate below a new automatic lubricator for 
stationary engines, marine engines, locomotives, &c., 
which is named-the Rochester lubricator, and is made 
by Messrs. Greene, Tweed, and Co., New York City, 
U.S.A., and is being introduced into this country by 
Mr. A. D. Furse, Devonshire Chambers, Bishopsgate, 
E.C. 5 
As will be seen by the illustration, it consists of a 
vessel which contains the oil to be used, and which has 
on its side a gauge-glass, by means of which the quan- 
tity of oil in the container can be readily seen. From 
the container the oil passes to four pumps, which are 
worked by a cam on a spindle, at one end of 
which there is a ratchet-wheel fixed. The pumps are 
placed one on each side of the cam, as will seen in 
the illustration, and a separate delivery pipe leads 
from each to any part of the engine requiring lubrica- 
tion, and the discharge from each pump can re- 
gulated at will. The ratchet-wheel is actuated by 
a pawl, which receives its motion from a vibrating 
arm, one end of which rocks on the end of the 





spindle which carries the pump cam. This vibrat- 
ing arm is connected by a rod to the crosshead, 
or some suitable part of the engine, and it travels 
through an arc of a circle of varying magnitude, 
according to the position of the rod connecting it to 
the crosshead. The travel of the vibrating arm is 
regulated by the position of the pin in the holes 
shown. A crank is provided, whereby the pumps can 
be worked by hand while the engine is at rest; or, in 
case more oil is needed while the engine is running, 
it can be used as a hand-pump. Three-way cocks are 
attached to the delivery pipes, and when the handles 
of these are placed at right angles to the pipes, the 
passages to the steam are closed, and oil will emerge 
from a drip-pipe, thereby enabling the man in charge 
to ascertain the quantity of oil being fed to the engine. 
In order to time the deliveries, the set-screw on the 
actuating arm‘is loosened, and the arm which carries 
the pawl is disengaged from the ratchet wheel for a 
greater or less portion of the stroke, and will thereby 
ride over an adjustment shoe, thus diminishing or in- 
creasing the number of teeth in the ratchet wheel 
taken at each stroke. The quantity of oil fed at each 
stroke of the pistons is regulated by raising or lower- 
ing the screw in the end of the pistons, thereby giving 
the cross-arm more of less motion. 

The pistons are packed with a special packing, 
which is said, under ordinary circumstances, to last for 
years. The arm which carries the pawl is so arranged 
that the latter is always on the upper part of. the 
ratchet-wheel, thereby obviating the necessity of hav- 
ing a spring to keep the pawl up to its work. 

We understand that this lubricator has been 
adopted for many large steam plants in America, and 
is giving every satisfaction, as it can be used either for 
pumps making 18 strokes per minute or for high-speed 
engines making 450 revolutions per minute. Its 
adaptability to the special circumstances of each 
installation is one of its valuable features. One lubri- 
cator will serve for every part of an engine, the supply 
to each part being regulated to the requirement of that 
part. 








Coax 1n Montana.—A 4-ft. vein of anthracite coal has 
been discovered about ten miles south of Havre, Montana. 


COAL AND OIL CALORIMETER. 


THE simple calorimeter we illustrate below is the 
iniprovement of Mr. William Campbell Houston, B.Sc., 
of the Glasgow and West of Scotland Technical College, 
38, Bath-street, Glasgow. It is worked on the well- 
known Thomson principle. The sample of coal or oil 
is burned in a closed vessel placed under water, the 
combustion being maintained by a stream of oxygen. 
The instrument can also be used to find the calorific 
power of a coal when the oxygen is supplied from a 
mixture of KC1O, (potassium chlorate), and KNO, 
(potassium nitrate). Practically complete combustion 
is secured, and the instrument has the advantage that 
in every case the operation goes on in full view of the 
experimenter. The method of operation is as follows :— 
The coal to be tested is pounded into powder in a 
mortar, and two grammes are carefully weighed in a 
crucible. Two thousand grammes of water are put 
into the glass vessel supplied, and the initial tempera- 
ture of the water is observed. The diving-bell is now 
connected to the oxygen supply by means of a rubber 
tube. The coal is jit by a small piece of fuse, and 
the diving-bell is quickly put into the water. The 
rate of combustion is easily regulated by means of the 
stop-valve on the cylinder oF oxygen. At the com- 
mencement of the test the sliding-tube in the diving- 
bell must be at the top position, and towards the end 

















of the test it is slowly pushed down. When combus- 
tion is completed, the oxygen stream is kept on for a 
few seconds to take the heat out of the crucible.’ The 
thermometer reading is now observed, care being taken 
to completely mix up the water. 

The water equivalent of the instrument being known, 
the calorific power of the fuel is calculated as follows : 


— Weight of water + water equivalent : 


: Weight of fuel burned 
rise in temperature. 





Calorifie power 


If Fahrenheit scale is used, the calorific power will 
be in British thermal units. 

Calorific power 
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The combustion of 2 grammes of coal occupies about 
10 minutes, and no trace-of smoke is visible on the 
diving-bell. 

To find the calorific power of oil 1. gramme is 
weighed in the crucible, and mixed with full 
2 grammes ‘of kaolin, or aluminium oxide, or keisel- 
guhr, until a thick paste is formed. The operation is 
then as already set forth, the supply of oxygen being 
regulated so that absolutely no cin is deposited on 
the diving-bell. 

Example : If Royal Daylight oil of a density of 0.82 


Evaporative power = 


jand flash point 90 deg. Fahr. be taken, and tried with 


2000 pene of water in the glass calorimeter, of an 
initial temperature of 46 deg. Fahr., the temperature 
of the room being 504 deg. Fahr., and if the final tem- 








perature of the water be 55.4 deg. Fahr., then if the 





amme, and the water 
grammes, 


weight of oil burned be 1 
equivalent of the instrument ‘ 


Calorific power of oil = (mre) 9.4 = 20,680 B.T.U. 


per lb. 

As the temperature of the room is practically a 
mean of the initial and final temperatures, no allowance 
is required to be made for radiation. 

When oxygen gas is not at hand, this calorimeter is 
arranged to find the calorific power by means of an 
oxygen mixture. Two grammes of very finely- 
pounded coal dust are mixed with about 20 grammes of 
the oxygen mixture, and carefully packed in a crucible. 
The sliding-tube is taken out, and a small plug put 
into the pipe of the diving-bell. The oxygen mixture 
consists of three parts of KC1O, to one part of KNOQ,. 

Care must be taken to have the oxygen mixture dry, 
else difficulty will be had in ignition. Ignition is pro- 
duced by a small piece of fuse, and, as before, the 
combustion is visible to the experimenter. The instru- 
ment is made by Messrs. Baird and Tatlock, Glasgow 
and Edinburgh. 








INDUSTRIAL NOTES. 

THE thirty-sixth annual report of the Boilermakers 
and Iron Shipbuilders reviews the condition of trade 
and the operations of the union during the year 1902. 
The year started with a falling-off in employment, 
and it was made more acute by reason of the great 
rush in 1901. The men, unfortunately, seem to antici- 
pate that trade will keep its high level as in times of 
prosperity, forgetful of the fact that.depression is sure 
to follow. In the first month of 1902 the. number of 
unemployed members was 2658 ; this went on steadily 
increasing until, at the close of the year, 6363 were 
on the unemployed list. The state of trade led to 
reductions in wages on the North-East Coast, but the 
employers postponed the inevitable until the close of 
the year, when the men, acting under the advice of 
the council of the union, accepted the reductions with- 
out a strike, 

The report refers to the fact that the society has 
resolved to endeavour to obtain a constituency for one 
of its representatives, and thinks that a union with 
nearly 50,000 members and over 415,000/. to its credit 
ought to be represented in the House of Commons, 
But this remains with the constituencies. The union 
has also started a building society for the purchase of 
dwelling-houses for its members. 

The total membership at the close of the year was 
48,370—an increase of 257, after allowing for deaths 
and exclusions. The total number of branches was 
287, some being in South Africa. 

The aggregate income for the. year was 185,180/. 
14s. 7d. The increase over the previous year was 
6371/. 9s. 7d. The contributions amounted to 163,023/, 
10s. 2d.; entrance fees, 4194/. 12s.; interest on branch 
accounts, 2790/. 14s. 1ld.; on investments, 7217/. 18s. 
3d.; total interest, all inclusive, 10,3997. 12s. 11d. 

The gross expenditure for the year was 167,266/. 
12s. 10d.—an increase of 40,202/. 18s. 4d, on the 
— year. This was largely due to donation 

nefit to unemployed members. The total expended 
in unemployed berfite, including fares to situations, 
was 56,814/. 9s. 4d.—an increase over the previous 

ear of 31,973/. 15s. 7d.; in 1901 it was only 13,8161. 
his is the most fluctuating item in the union 
accounts. The cost of sick benefit was 41,549/, 
13s. 8d.—an increase over the previous year of 6334/. 
18s. 2d. Funerals cost 7515/. 13s.; and medical 
advice, relief, and examination, 7462/. Accident 
benefit entailed an expenditure of 5073/. Super- 
annuation benefit cost 18,360/. 6s. 8d.—an increase. 
over the previous year of 2727/. 5s. 5d. In addition 
to which benefits, 3444/. 6s. was granted from the 
benevolent fund to distressed members. Dispute pay 
only amounted to 228/. 13s. 9d. The total paid in 
benefits, excluding strike pay, and irrespective of 
legal expenses undertaken for benefit purposes, was 
143,592/. 15s. 1d., out of 167,266/. 12s. 10d. 

The expenses of management have increased of late 
years ; by better salaries to officials, superior office 
accommodation, appointment of district ofhcers and 
delegates, &c. The chief items for the year were :— 
General office, 1601/. lls. 6d.; district delegates’ 
salaries and expenses, 2706/. 2s. 9d.; district com- 
mittees, 1849/. 15s. 7d.; expenses of ditto, 2451/. 
4s. 2d.; branch officers’ salaries and expenses, 6104/. 
18s. 1ld.; auditing the accounts of all branches, 
general office, &c., 1112/. 7s. 2d.; to which must be 
added the grants to the Parliamentary Committee, 
federation fees, contributions to the Labour Repre- 
sentation Committee, printing, stationery, postages, 
telegrams, and all other incidental expenses of a large 
association like the Boilermakers’ and Iron Ship- 
builders’ Society. 

The total balance in hand at the close of 1902 was 
415,088/. 11s.—increase during the year, 17,914 1s. 9d. 
Of that total 154,861/. 8s. 8d. was in the hands of the 
branches, and 237,253/. 16s. 4d. was invested in cor- 

ration, railway, and other stocks. The reserve 
und for superannuation purposes is being invested in 
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house property for the benefit of the members. To that 
fund is now devoted 15. per cent. of the gross income 
of the society. In this way sac pensions are being 
assured to - ae whose age and fidelity to the union 
entitle them to it. 

The aggregate amounts paid in the various benefits 
during the last thirty-five years are as follow :— 


Out-of-work benefit 

Fares to situations 

Sick benefit *: ne oR 
Surgeons and medical attendance 
Funeral benefit—members and wives... 
Accident benefit ... ee Se 
Superannuation allowance 
Benevolent grants 

Dispute benefit ... 


Aggregate expenditure 2,006,271 


This is a splendid record. Of the above total, the 
sum of 1,907,328/. went in various benefits for provi- 
dent purposes, while only 98,943/. was spent in strikes. 
It is only by thus distinguishing the amounts that we 
can see how truly the best trade unions fulfil their 
beneficent purpose of self-help above and beyond the 
part they play in industrial warfare. 


The fifteenth quarterly report of the General Federa- 
tion of Trade Unionists shows that the federation is 
steadily holding its ground, and that its finances are 
in a satisfactory state, both as to income and balance 
in hand. The income for the quarter was : 7253/. 6s. 5d. 
from contributions; 7/. from entrance fees; 10/. 7s. from 
sale of literature ; and 726/. 7s. 4d. from interest and 
dividends : total, 7997/. Os. 9d. The total expendi- 
ture amounted to 4367/. 7s. lld. Of that amount 
3909/. 2s. 8d. was expended in federation benefit to 
persons on strike. The two largest items were the 
Midland Counties’ Trade Federation, 957/. 5s., and 
the Penrhyn Quarrymen, 918/. 7s. 7d. The next 
highest was the Plasterers, 377/. 4s. 8d. Three other 
unions drew on the funds for 282/. 16s. 8d. , 2677. 17s. 1d., 
and 202/. each respectively. The other twenty unions 
drew from 81/. 2s, 6d. to 1/. 5s., five being under 10/. 
each. The total cost of management, including 
salaries, rent, fuel, light, delegations, printing, post- 
ages, committees, &c., amounted to 458/. 5s. ¢ The 
total balance in hand at the close of the quarter was 
78,295/. 7s. 6d. Of that amount 55,000/. was invested 
in corporation stock, while 23,181/. 19s. 3d. was on 
deposit in the banks. The Penrhyn quarry veg wx 
has been a constant drain on the funds from the first. 
The better class of trade unions draw but little from 
the funds in comparison. The report deals with the 
Trades Disputes Bill, the recent strike in Holland, 
life-saving in brass foundries, education, and other 
subjects. There are no irritating remarks upon the 
relationship between capital and labour, or upon the 
socialistic programme. It keeps to matters in which 
the federation has been in touch, rather than launch- 
ing out upon debateable points upon which there are 
no wide consensus of opinion. 


The report of the Ironfounders states that trade has 
continued to improve, but the improvement is not so 
marked as could be desired. But there are fewer men 
on donation benefit than there have been since Novem- 
ber, 1900, which is a good sign. The total number of 
members on the funds was 2551—decrease, 80. Of 
those, 888 were on donation benefit—decrease, 45; on 
sick benefit, 452—decrease, 39; on superannuation 
benefit, 1085 — increase, 11; on other unemployed 
funds, 104—decrease, 14; on dispute, 22—increase, 7. 
The cost of all benefits amounted to 815/. 11s. weekly, 
or about 103d. per member per head. The total balance 
in hand was 99,740. 12s. 8d.—increase in the month, 
282/. 15s. 9d. The total balance is higher than a year 
ago. The returns as to the state of trade show better 
conditions generally. Jn 109 places, with 16,086 
members, trade was from very good to dull, as com- 
pared with 102 places, with 15,408 members, in the 
previous month. In 18 places, with 1212 members, 
trade was from very slack to very bad ; in the previous 
month the same description applied to 25 places, with 
2907 members. The increase in the one case is in the 
terms ‘‘ very good” and ‘ good ;” the decrease’in the 
other being ‘‘ bad” and “‘ very bad.” Altogether the 
report is, in this respect, encouraging. The voting of 
members on the Executive Council’s refusal to allow 
third-class members to be included as Parliamentary 
candidates is in favour of the Executive. The Iron- 
moulders’ Union of Toronto sends a protest against the 
efforts now being made in Canada “‘ to flood the country 
with skilled labour of all branches of industry, espe- 
cially in the iron trades.” The object, it says, is to 
reduce wages. Mr. Maddison gives a further instal- 
ment of his American Report of the Mosely Commis- 
sion. 


The Monthly Circwar of the Durham Miners’ Asso- 
ciation deals largely with the question of payment of 
Members of Parliament, and the action of the Govern- 
ment in connection therewith, on the occasion when 





the new Member for Woolwich introduced the motion 
into the House of Commons. Mr. John Wilson, M.P., 
gives the figures for a number of countries where 
members are paid, from 1000/. a year and travelling 
expenses in the United States to 1. per day in 
Prussia. Next to America, it seems that in Brazil and 
Mexico 600/. a year is allowed ; in Victoria, 300/. ; in 
South Australia, 200/.; in France, 3607. ; New Zea- 
land, 100/. ; and Japan, 160/. The other portions of 
the circular deal with compensation for injuries 
under the Act, and the action of the Joint Committee 
in cases which come under consideration. It appears 
that the cases which evoke most contention are the 
non-fatal cases—amount and duration of claims. 


The report of the National Union of Boot and Shoe 
Operatives states that there are no signs of improve- 
ment in trade, short time and discharges being the 
order of the day. There were numerous disputes in 
the month, but noneof great magnitude. In one case, 
at Leeds, the dispute arose over a new machine, and 
the deductions claimed in consequence by the em- 
ployer. After cessation of work for nearly a fort- 
night, negotiations resulted in a return to work on 
the understanding that the whole question would be 
considered. Other disputes are enumerated in which 
the officials of the union and the employers in the 
case arranged matters. The arbitrator’s award in the 
case of the clickers, lasters, and finishers is given, in 
which the operatives are awarded a distinct gain. A 
minimum wage is given, and the rates for overtime are 
fixed. The settlement is to last for two years. 


On Friday last, May 8, the Member for Clitheroe, 
moved the second reading of the Trades Disputes Bill 
in the House of Commons. Its rejection was moved 
by a Member for one of the Divisions of Manchester. 
On a division the measure was rejected by 246 to 226 
—a majority of 20, But the amendment practically 
pledged the House to an inquiry, by Royal Commis- 
sion or otherwise. Perhaps that is the best way of meet- 
ing the caseunderthe alteredcircumstances. This course 
was followed in 1874, when the unions were agitating 
against the Criminal Law Amendment Act, 1871; it 
ended in the Labour Laws, 1875. After all, the rejected 
Bill was very incomplete; it did not touch the Taft 
Vale case—the latter portion had been eliminated. It 
only dealt with picketing and conspiracy. Only one 
other Labour Member spoke—the Member for Derby. 
All the other speakers were lawyers or employers. M 
an inquiry both labour and capital would be heard in 
full, and the judgment passed would have a definite 
weight. The general feeling seems to be that work- 
men want something more than the ordinary right of 
all citizens—the right to persuade ; that to persuade 
means to them coercion. If the Labour Party desire 
to obtain by law the right to coerce, they will find 
themselves beaten at every turn. That some of them 
mean that is evident from the facts and history of 
labour disputes during the last twelve or thirteen 
years. But the uncertainty of the law is a danger to 
capital and to labour. For the sake of peace, some 
fair and honourable solution is needed. Peaceful con- 
duct, argument, and persuasion are said to be legal ; 
cannot the law define it ? 


The colour de rose views expressed by many as 
regards the position of labour and legislation in the 
Australasian colonies seem likely to fade in the light 
of recent experiences. The Commissioner for the 
State Railways in Victoria gave notice to the railway 
employés to sever their connection with the Trades’ 
Hall, on the ground that the action of the men would 


practically involve giving to them the control of the 
railway service, to the disadvantage of the State. 
The men refused ; other sections of workers supported 
them ; the Government were commanded to cancel the 
notices, or the men would strike; the Government 
refused, and determined to dispense with the men’s 


On Friday night last, May 8, the men 


services, 
Business 


struck, some 10,000 men being thrown idle. 
was interrupted, the ordinary trade being pave. 
The men aver that they have the promise of financial 
support from America and England ; but how that can 
be is not apparent, for no action has been taken in 
Britain by any authorised body. It is reported that 
the Federal Government and the Governments of the 
neighbouring States hold aloof, leaving the pressure of 
the situation on the Colony of Victoria alone. But 
this cannot be of long duration. The whole common- 
wealth is involved. The Government offered to 
guarantee double wages for two months to those who 
will continue at work. The men seem to think that 
State employment should carry with it State control 
in a peculiar sense, the control of the State by the 
employés, instead of control by the State for the 
whole community. This is a reversal of the order of 
things; but it may be the Socialistic idea of State 
poses, oo The struggle will be watched with interest 
in all countries, especially in Britain. 


In the Wolverhampton district the volume of busi- 
ness in the iron trade has been restricted, owing, it is 


¢ 





said, to the firmness of the manufacturers in respect 
of prices, and refusal to make concessions. The high 
price of pig iron and of fuel prevent such concessions 
as buyers seem to need. Steel has been active in all 
branches, and quotations have been firm. In the en- 
gineering and allied branches there has been little 
change, and the same may be said of the hardware 
industries. Some are better employed than others, but 
serious slackness is an exception. Much is anticipated 
from South Africa when the loan is dealt with and 
distributed ; but its influence is not yet felt. 


In the Birmingham district the iron trades have 
been fairly active, but without any special spurt in 
any branch. Smelters are well engaged, and can 
easily dispose of their output. There has been little 
change in the finished branches. Bars are in fair 
demand, and steel for structural purposes has been 
in active request. Black sheets have been quiet, but 
galvanisers are well engaged. In the engineering and 
allied industries there is little change. In the other 
iron, steel, and metal-using industries there are varia- 
tions in activity, but few complain of serious slack- 
ness, Appearances point rather to increasing activity 
than to any decline in trade. 


The position generally of the engineering trades in 
Lancashire is fairly satisfactory in so far as employ- 
ment is concerned, and the workpeople have little 
ground for complaint. But, it is said, in outside elec- 
trical engineering, locomotive and railway wagon 
building, the work on hand is somewhat limited. 
There is a keenness in competition for orders, if only 
to keep establishments fully employed. The principal 
machine-tool makers are fairly supplied with orders ; 
a considerable weight of work has been secured in the 
textile-machine-making branches; bvilermakers are 
better employed, and activity in structural engineering 
has been maintained. 


The revolt of the Clyde engineers against the 
resolves of their own executive council brought about 
a grave crisis—the most grave that has ever been ex- 
perienced since the amaigamation took place in 1850. 
The general secretary had a rather rough reception 
when he pleaded with the men to resume work pend- 
ing negotiations. The strike was in direct opposition to 
the decision of the executive council, and the latter 
had full power to refuse strike pay. The local branches 
thought that they had the right to make such payments 
out of local funds; but this in law they could not do. 
They could be made to refund moneys so applied. They 
might, however, have sustained their action by simply 
giving donation benefit, if they had decided to contest 
the executive council’s attitude. It is deplorable that 
the men should have so revolted. They were playing 
into the hands of those who are wholly opposed to trade 
unions as factors in the great industrial movements of 
our times. Fortunately, wiser counsels have prevailed, 
and the men go back to work next Monday, leaving their 
leaders to negotiate for the best terms they can get. 


The strikes in New York have extended, so that 
about 30,000 men are now idle. They seem to be 
mainly foreign workmen who sympathise with the 
Italians in their dispute. An attempted outrage is 
reported, but the driver of the engine saw the obstruc- 
tion, and pulled up in time to avert disaster. Collisions 
with the police have been frequent, and the troops 
have been called out. So far there are no signs of any 
conciliatory movement to end the strike. 


The strike of longshoremen in Montreal has ex- 
tended. The number out is about 3000. Efforts are 
being made to import 1000 men from Liverpool, at a 
guaranteed wage of 36s. per week. The dockers in 
Liverpool threaten to strike against the ships loaded 
by non-strikers in Montreal. The position is one of 
difficulty, but the shipowners are reported to be firm 
in their resistance to the demands of the union. 

The Leeds tramway conductors are rebelling against 
the ticket system, intended to defeat the leakage in 
— of fares. It is reported that 100 had to suffer 
deductions on last pay-day because the receipts did 
not tally with the number of punched tickets. But 
. the cause is leakage, the men are themselves to 

ame. 








“Smootu-On.”—‘Smooth-on” is a powder largely com- 
posed of iron, and — of being made into a paste or 
utty with water. It sets rapidly, and becomes very 
ard, shining with a metallic lustre scarcely distinguish- 
able from cast iron. Its chief use is to repair blow-holes 
and defects in castings. It is also made in various 
qualities for such purposes as repairing leaks and making 
joints in steam and § bereagyo work, and for coating the 
seams and rivets of leaky tanks. Our American con- 
temporary Power tells how a wide crack in the suction 
pipe of a pump at a dry dock was successfully mended 
with it during the American-Spanish War, when it was 
of the utmost importance to be able to use the dock. The 
English agents are Messrs. James Hartley and Co., 55, 
Victoria Buildings, Manchester, 
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THE CONTINUOUS OPEN-HEARTH 
PROCESS. 


The Development of the Continuous Open-Hearth Process.* 
By Bensamin Tarot, Leeds. 

In May, 1900, it may be remembered that a paper was 
read by the author before this Institute, describing what 
is now known as the continuous process of steel-making, 
in which were given'the results that had been obtained up 
to that date in the furnace working this process at Pen- 
coyd, Pennsylvania. 

Since that date considerable progress has been made, 
and some results have been obtained which, the author ven- 
tures to think, may be of interest to the Institute. At that 
time the furnace at; Pencoyd, which has held as much as 
75 tons of metal, was considered large, but we have 
already progressed, and this is now spoken of as a small 
furnace. In the discussion on that paper, Mr. E. P. 
Martin stated that, in his opinion, furnaces in the future, 
worked on this continuous system, would be of about 200 
tons capacity, and this prophecy has already been ful- 
filled, a furnace of this size (200 tons) having been in 
operation for some few months at the works of Messrs. 
Jones and Laughlin, at Pittsburgh, Pa. In addition to 
this, furnaces of very nearly this capacity are being 
erected both in this country and in France, and anumber 
of 200-ton furnaces will shortly be erected in the States. 

The author has quite recently had the opportunity of 
investigating the working of the 200-ton furnace at Pitts- 
burgh, and also of revisiting Pencoyd, and of learning what 
has been done there, since the date of his former paper, 
in the furnace already referred to. : 

At Pencoyd the furnace is still working with identically 
the same hearth with which it started the process, now 
some 34 years ago. 

The furnace is holding on an average from 60 to 65 tons, 
and the average weekly output is 650 tons per week, from 
liquid cupola metal, containing about 0.8 per cent. phos- 
phorus. The yields which were established by the figures 
given in the previous paper—viz., a gain of from 5 to7 
per cent. on the total metal charged in—have been fully 
maintained. 

The author would emphasise the fact that this furnace, 
although it has been spoken of as a 75-ton furnace, has in 
reality asurface area of only 9 ft. by 30 ft. at the bath or 
fore-plate level, and consequently is about the size of 
so-called 30-ton fixed furnaces. The bath, however, is 
somewhat deeper than that which would be worked in a 
fixed furnace. 

The 200-ton furnace at Jones and Laughlin’s has been 
in operation since last summer, and, although they have 
had some minor troubles with details in the design of the 
furnace—which, in a furnace differing so radically from 
existing furnaces as regards size, is not perhaps to be won- 
dered at—yet, when the author was there in the month of 
February last, they had surmounted these small prelimi- 
nary troubles, and were running very satisfactorily. The 
work with this furnace is more than ordinarily interest- 
ing, because their liquid blast-furnace metal is of hematite 
quality, containing some 0.1 per cent. phosphorus, which 
is the standard Bessemer metal of Pittsburgh. In fact, 
the same storage vessel which supplies the Bessemer con- 
verters supplies the 200-ton open-hearth furnace. The 
lining of the furnace is composed of magnesite bricks, 
with calcined magnesite fused on. In the author’s opinion, 
a good quality of shrunk dolomite for fusing on is per- 
fectly satisfactory. The furnace is supplied with natural 

as, which is one of the advantages of the Pittsburg 

istrict. It-is arranged to tilt so that the centre of rota- 
tion is coincident with the port which supplies the gas in 
every position. The furnace is oval in shape, being 17 ft. 
6 in. wide in centre, with curved sides diminishing to 
14 ft. 6 in. at the ends, and is 40 ft. long between ports. 
This gives a surface area at the fore-plate level of about 
640 square feet. The furnace tilts both ways, so that slag 
can be taken from the slag-spouts in the fore-plates on 
the charging side of the furnace whenever desired, and 
this is done very satisfactorily. .The design of the tilting 
arrangement is elaborate, but it forms a fine piece of 
engineering work. The ports now used on this furnace 
are much the same as those used at Pencoyd and at 
Frodingham, and consist of one gas-port in the centre, 
with an air-port at a slightly higher elevation on each 
side of it. ; 

The author was at Pittsburgh in February, and watched 
the working of this furnace throughout the week ending 
February 21. The results obtained during that week are 
summed up in Table A, and the détails of two charges 
are fully set out in Tables B and C, page 670. It should 
be stated that the week was a stormy one, the weather 
being very severe, which militated against getting the 
best output from the furnace, many of the charges being 
delayed os the severity of the weather. 

The liquid pig metal used was the standard Bessemer 
used in the States, and came from the receiver which 
supplies the Bessemer direct. The average composition 
may be taken as:—Total carbon, 4 per cent. ; silicon, 
1 to 1.25 per cent.; phosphorus, 0.1 per cent.; man- 
— 0.65 per cent. ; sulphur, 0.06 per cent. It will 

noted that the furnace was partly charged on 
Saturday night by putting in cold scrap and cold pig 
iron, which was continued until some 150 tons had 
been charged in by about 7 a.m. on Sunday morning. 
Between -3.30 and 4.30 on —— afternoon some 
30 tons of liquid metal were pou in, and the first 
heat was taken out of the furnace by 5.55 p.m. on Sunday 
evening. It is the usual practice in the Pittsburgh dis- 
trict to get heats ready in the steel furnaces and in the 
Bessemer departments, so that the rolling mills can start 





* Paper read before the Iron and Steel Institute, 
May 7, 1903. 





up and begin to roll on Sunday evening. Apart from 
this, if liquid steel is not retained in the furnaces durin 

the week-end, it would seem that the proper way to wor 

such large furnaces is by — cold material on 
Saturday night, so that it coul 

during Sunday, the only skilled attention required 
from the furnaceman to look after the gas in the furnace. | 

The various operations during the week can be best 

followed from the table. Heats of from 40 to 50 tons 

were taken out about every 44 hours, the carbon in the | 
steel cast running from 0.15 to about 0.40 per cent. It 
will be seen that the iron ore and dried scale used averages 
about 13.5 per cent. on the liquid metal charged, and 
this will, no doubt, be increased as they shorten the time 
in working the heats. The ferro-manganese used works 
out to 10.2 lb. per ton of steel. As will be seen, the 
total make of steel during the week was 1415 tons, con- 
sisting of 1385 tons of ingots and 30 tons of scrap, the 
scrap including butts of all description, and scrap due to 
a defective stopper on heat 12,679. In this heat the advan- 


ing in 
be quietly melted down 
being | course, adds considerably to the cost of making the steel. 


weg eonaiining 50 per cent. and over of lime, and os 
with it fluorspar or calcium chloride. If, however, hig 
|sulphur material is used in the steel furnace, a highi 

| basic slag can be made, but the — will be ensued, 
as is the case in the ordinary fixed furnaces ; which, of 
Again, if the metal treated is phosphoric, and the slag is 
sufficiently rich to be of value as a fertiliser, the question 
of the influence of fluorspar and calcium chloride in 
rendering a portion of the phosphoric acid insoluble in 
citrate of ammonia must be considered, as it reduces the 
commercial value of the slag. 





tage of casting by means of an overhead travelling crane 
was clearly shown, for when it became evident that the 
stopper in the first ladle could not be used, the whole | 
contents of this first steel ladle were at once teemed into 
a second ladle by the auxiliary on the overhead crane, and | 
the second ladle then picked up by the crane and the 
casting continued in the ordinary way. In ordinary 
English practice, with the ladle on the usual carriage and 
no overhead system, the whole of the charge would have 
had to have been poured out over the lip, which is well 
known to be unsatisfactory. The yield of steel and | 
scrap on the total metals charged works out to 100.7 | 
percent. Owing to the extremely wet state of the scale, 
which was chiefly used, the oxides added during this 
week were purposely limited, so that the yield is not so 
high as it would otherwise be. To show how near the 
carbons absolutely obtained in the steel agree with those 
specified as wanted in the rolling-mill department, a 
column has been inserted in the table'showing the various 





Week Ending September 27, 1902. | firey | 
Tons. PerCent.| Tons. Per Cent. 
a — 4 = = 369 472 = 34.6 
iscellaneous scrap .. _ 863) _ 
Searth... wy = 62.7) { Sh} = 65.0 
Ferro-maganese 56 = 04 6 = 04 
1345 = 100.0 1366 = 100.0 
Cliff shaft ore .. 10 = 08 13 = 41.0 
Limestone “e va ae } oa 69) _ 5.1 
Burnt lime = eae a ae Rey : 
Ingots .. se 1344 = 99.7 1353 = 99.0 
Butts and scrap 11 = —-Qs l= 1 
Gain .. -- = O8 Loss = 09 
Number of heats 28 Po ae 
Average weight of heat 48 tons 48 3 tons 
Average time of heat.. 5 hrs. 45 min. | 5 hrs. 36 mins, 


Although in England no furnaces are being erected of 
quite so yr a size as the Pittsburgh furnace just de- 
scribed, we are in this instance not much behind. At 
Cardiff, at the works of Messrs. Guest, Keen, and Nettle- 
folds, Limited, a large furnace, rated at 160 tons, has just 
been completed, and most interesting results may be ex- 
ted from it, as the ig iron employed there will be 
ematite. The Weardale Steel Company are erecting at 
Cargo Fleet, near Middlesbrough, a la lant to work 
the continuous process in connection with their new steel 
works, in which it is ultimately intended to have four 
large furnaces, rated at 175 tons. At present only two of 
these are being erected. In France, at the Senelle- 
Mabeuge Company’s works at Longwy, arrangements 
have been made for the erection of two furnaces of the 
same size as those at Cargo Fleet. 
The first plant on this system erected in this country 
by the Frodingham Iron and Steel Company, at Froding- 
ham, has now been in operation since January, 1902, and 
































carbons desired in the case of each cast. i 
A few of these charges have been mechanically tested, 
with the following results :— 
H $ | & 5 | Analysis. 
ie ee ce \g wes 
Test Cut | to = | $b 3 3 ; | 
from § 3 aS o |S a - tb 
3 3 |s5| 54 \gb % Siaia4 
| & |5 BH? mio Ria] & 
in. in. in. Ib, per|Ib. per| p. c. ip.c | 
. in,/sq. in. | | 
6X6 X yg. . | 12,672 |32,000 |58,500 | 27.75 57.0 0.16 0.028 0.56) 0.047 
6x6xX¥ ..|12,673 |34,340 |59,820| 28.5 (44.30.17 0.030 0,44 | 0.046 
6x6xX4q ..|12,675 |35,530 |57,050| 30.0 (53.00.16 0.037 0.46! 0.048 
6x6x# ..|12,676 36,800 |59,100 29.0 |47.8.0.19 0.024 0.40} 0.049 
6x6x $3. ./12,679 33,200 |57,430 29.0 48.9 \0. 16 0.027 0.56) 0.062 





The steel made in this furnace has ranged from 0.50 
r cent. carbon down to dead soft material, and has 


m rolled into angles, channels, beams, and all struc- | 


tural caress and has also been worked up into axles 
and plates, with perfectly satisfactory results. 

The full details of two of the charges made in this week 
are given in Tables Band C. From these it will be noted 
that the carbon in the liquid metal additions was rapidly 
eliminated during the reaction, and that the slag at the 
end of the heat was very low in iron oxide. In a few 
instances the slag was poured off on the charging side, as 
soon as the bath had quietened down, after the reaction 
following the introduction of the liquid pig iron. Charge 
12,677 shows that the carbon calculated as present in the 
bath, after the addition of the first ladle of molten iron, 
was reduced in 7 minutes to 0.44 per cent. from the 
theoretical 0.55 per cent. On the other hand, charge 
12,697 shows the calculated carbon to have been reduced 
from 0.46 per cent. to 0.15 per cent. in 27 minutes, 
proving that the reactions can be diminished or increased 
at will, and in cases where higher carbon steels are de- 
sired, as for rails and axles, such a metal can ‘be easily 
obtained without first taking out the whole of the carbon 
and then recarburising back to the desired extent. 

Although during the week the author was at Pittsburgh 
the furnace was using all pig iron, except the scrap used 
in the filling heat, yet they have also worked most suc- 
cessfully there for a considerable period with a high 
percentage of scrap in the charge. The following syno 
of two weeks’ wee give typical examples of this method 


of working, the percentage of scrap u being respec- 
tively 62 and 65 per cent. of the 0 2 This large pro- 
portion of scrap in the charge did not lead to an increased 


output for the week, which in work with the ordinary 
fixed furnace using solid material would, as is well known, 
have been the case. (See next column.) 

As will be ye the vied —— when using = 9 

reentage of scrap in the charge is Tory poe 5 ut, o 
se not equal to that which can be obtained when 
using all pig metal in the charge. To those, however, 
who are forced to use large — of light scrap in the 
charge, such as sheet mills, &c., there is a t advantage 
in being able at once to plunge this light scrap into a 
large bath of steel, covered with a layer of slag, which 
prevents oxidation. As is well known, when scrap is 
melted down slowly on the hearth itself, a great waste 
through oxidation occurs. _ 

In reference to sulphur in the continuous process, it 
will be noticed that, as in the ordinary basic open-hearth 

rocess, there is no appreciable elimination of this element. 
The author considers that a large elimination of sulphur 
in the basic open-hearth furnace is a very. expensive 
operation, and has always been of opinion that the blast- 
furnace.and mixer are the proper places.in which to elimi- 
nate sulphur, so that when the liquid metal arrives at the 
steel furnace there is no necessity to make an extra basic 


the fact that this company are now removing other fixed 
' furnaces to make room for continuous furnaces is the best 
evidence that the author can offer as to the success of the 
process at these works. The furnace at Frodingham is 
one of 100 tons capacity ; it worked during the whole of 
last year on molten pig iron, and during this period no 
repairs to the hearth were necessary, but the furnace 
stopped twice during the year for the necessary repairs to 
the side walls and ports ; at the end of the year another 
stoppage for repairs was required, so that it may be said 
that the average campaign of such a furnace may be taken 
at from three to four months with phosphoric pig iron. 
The average composition of the molten pig iron em- 
| ployed at Frodingham is :—Silicon, 0.75 to 1.25 per cent. ; 
| phosphorus, 1.75 to 2 per cent. ; manganese, 2 per cent. ; 
| Sulphur, 0.06 per cent. The average weekly make of the 
furnace is now from 600 to 650 tons per week. This pig 
| metal undoubtedly takes somewhat longer to work, owin 
to the high percentage of metalloids, than does suc 
metal as that used at Pencoyd or at Pittsburgh. The 
yield, however, is very good, and the slag is higher in phos- 
phoric acid than that obtained from heats working the 
same metal in fixed furnaces. It is found at Frodingham 
that the slag from the continuous process is some 3 or 
4 percent. higher in phosphoric acid than that from their 
ordinary furnaces. 

The author submits that the results so far obtained at 
the Frodingham Works are thoroughly satisfactory in 
every respect, especially when it is considered that all the 
molten pig iron is used direct from the blast-furnaces, and 
that therefore pig iron of somewhat varying composition 
has had to be taken. It has now been decided to erect 
a mixer at Frodingham, for use in conjunction with the 
continuous process, and this will enable a more regular 
supply of pig iron to be obtained, which, in the author’s 
opinion, will lead to a considerable increase in the output 
from the continuous furnace. Two weeks’ work from this 
100-ton furnace are annexed, one taken early last year, 
soon after the process started, and the other taken in 
October, when more experience had been obtained. 

During the week ending March 8, 1902, the following 
results were obtained from pig iron containing about 1.7 











per cent. phosphorus :- 
Metals Used. Per Ton of Ingots. 

Tons Cwt. Cwt. 
Scrap .. 50 0 1.74 
Hot metal 474 16 16.60 
Cold metal 23 «6 0.81 
Ferro-manganese 8 3 0.11 
551 6 19.26 
Ingots made .. oe 672 3 2 equals 103.81 

Ingots and scrap made 584. 0 2 equals 196.0 


To produce this amount of steel they used :— 


Per Ton of Ingots. 
g Tons Owt. Cwt. 
Iron oxides .. 125 12 4.41 
Burnt lime .. 48 «4 1.51 


The slag obtained weighed 121 tons, with an average 
composition of 9.4 per cent. iron, and 16.53 per cent. 
| phosphoric acid. 
| It will be seen both from the yield obtained, and from 

the analysis of the slag, that the reduction of iron from 
| the oxide added must be very complete, Taking the 
| average iron in the oxides at 70 per cent., this would give 
| some 87.5 tons iron added as oxide, of which only some 
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JONES AND LAUGHLIN, FOR WEEK ENDING FEBRUARY 21, 1903. 


} | Composition | 
| 5 Propvuct. 4 
(esa ee or Pia. | Iron Ferro- { -| Sul- 
Tap to | Cold | Liquid { . Man- | phere — | pas 
Tap. Pig. Pig. ‘ 60 ganese. nee h tate road : c y ; 
| 





TABLE A.—WORKING IN THE 200-TON FURNACE AT MESSRS. 


Commenced 
Charging 


Heat 
Number. 
Ingots. 


Ib. 

41,600 
102,800 
82,000 
88,400 
92,290 
87,090 
87,700 
60,550 
92,700 
88,400 
93,600 
88,400 
98,600 
88,400 
88,400 
92,950 
100,800 
92,950 
92,950 
87,100 
93,600 
87,400 
88,400 
93,600 
92,290 | 
92,290 
88,400 
93,600 
97,490 
14400| 
121,550 | 2,000 Q 
109,200 | 1,500 | .15-. ’ 
104,300 | 2,100 | .15-. : | 
83,200 | 5,600 d 


i” | 


* Dry scale with 70 per cent. iron and 0.10 per cent. sulphur. 
+t = 10.2 lb. per ton of ingot. 
t Stopper in steel ladle failed. 
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Metal tapped—ingot and scrap .. 


1415.0 tons. 
charged, including ferro .. 1404.6 


” ” 


Gain.. i ~ - bs o 1 


0.4 5, 
.14 per cent. 


| the bath. The 76 tons directly reduced as above brings 
~— the calculated total weight to 585.5 tons, against 584 tons 
ANALYsIS or SLag. | Ptained by direct weighing. 


& : H Week in October, 1902. 


TABLE B.—Detaits or CHARGE 12,677. 


CUARGE,. ANALYSIS OF METAL. 


| 
f Phos- Manga-!| 


Weight | ons . ' 
of Metal ‘phorus bee. Iron. | Silica. Lime. | Cwt. per Ton of 


Charged. Ingots. 


Time. Name of Sample. 





Scale. Ore. | Lime. Carbon.| Silicon. | Sulphur 
| | 





11.10 a.m. |Tapping slag and weight Ib. 
of metal left in furnace 
from heat 12,676 . 822,560 
Added ve ; ne 


Analysis of bath and slag 
Charged... ye ‘ 
Calculated mixture és 
Analysis after first re- 
action 
Percentage 


Added 


11.18 
11.34 ,. we 
12.5 p.m, os 
12.10 ,, 46,000 


12.17 


” 


of reduction. . 


Analysis of bath and slag 
Charged .. “s a 

Calculated mixture : 
Analysis of bath and slag 
Percentage of reduction. . 
Analysis of bath and slag 

before tapping 
Ladle test 


45,400 


10,800 
ie 


Ib. | Ib. 


| 3225 


1,800 


10,800 | 


Weight of ingots produced .. 
ra 


| 


.023 
+025 


87,090 Ib. 


‘a scrap 55 = ae “ ‘6 is “ _ 
Time from commencement of charging to tapping of heat, 3 hours 57 minutes. 


CHARGE. 


Weight 


Name of Sample. of Metal 


Time. | 
(Tapping slag and weight Ib. 
of metal left in furnace 
| from heat 12,696 ee 
11,42 a.m. | Added e oe _ 
2.33 p.m.|Analysis of bath and slag 
Charged... eo ob 
Calculated mixture sa 
Analysis after first reac- 
tion sa “A eed 
Percentage of reduction. . 
Added 5c a i 
Analysis of bath and slag 
Charged... nis . 
Calculated mixture 
Analysis of bath and slag 
Percentage of reduction. . 
Charged... i a 
Analysis of bath and slag 
before tapping .. ‘is 
Finished heat. Ladle test 


351,680 

40,000 
” 
38,000 


15,600 





TABLE C.—Detatts oF CHARGE 12,697. 


Scale. Ore. 


12,600 


10,800 


Weight of ingots produced... 


Weight of scrap 


11.5 tons were subsequently found in the slag, thus show- | 500 tons were added as crude metal ( 
ing that some 76 tons were directly reduced from the | cent. real iron and 50 tons as scrap at 
oxides during the week. This confirms the yield, as, say, | iron, which gives a total of 509.5 tons real iron 


| 
Lime.| Carbon. 


| 


ANALYsI8 OF METAL. 


S Phos- | Man. 
Silicon. Sulphur Boal jo cal Iron. 


18.80 35.30 


15.0 


18.70 


24.40 40.90 


ANALYSIS OF SLAG. 


} 


Silica. | Lime. 
| 





92,299 Ib. 


Time from commencement of charging to tapping of heat, 4 hours 33 minutes. 


Pig) 


22.45 41.50 


13.20 


25.40 41.20 


, with 92 per 
per cent. real 
added in 


Tons Cwt. Qrs. 
SD 2 9% 


0 
18 
ll 


1.62 
16.29 
1.29 
0.11 


19.51 


Scrap .. 
Hot metal 
Cold metal 
Ferro-manganese 


502 
39 
3 


595 





9 


15 
16 


ll 
19 

0 
16 
15 





103.52 p.c. 
1.35 ,, 


7 
624 


Ingots produced 
Scrap... es 





104.87 ,, 
4.38 
0.58 
0.02 
4.98 


1.38 
0.21 p.c. 


Total ingots and scrap) 





| Scale .. 
| Pottery mine 
| Gellivare ore 


18 
0 





153 





Burnt lime 44 8 
Slag made 130 =—8 





When considering the problem of working liquid blast- 
furnace metal, especially ay en hematite metal, in the 
open-hearth furnace, one is forced to the conclusion that 
that process which will most rapidly eliminate the carbon 
is the one which will come into use. In fact, one may say 
that the solution of the problem of working liquid hema- 
tite metal in the open hearth nearly as rapidly as in-the 
Bessemer converter must a upon the speed at which 
the carbon can be removed from the molten metal by 
means of iron oxides, at the same time maintaining a 
temperature which permits of such rapid removal with- 
out freezing the metal. In the processes which have been 
proposed for employing in the basic open-hearth furnace 
large quantities of oxides in conjunction with the use of 
molten pig iron, various disadvantages have presented 
themselves, which are fairly well known to those who have 
operated in this direction. When oxides are preheated on 
the hearth itself to such an extent as to melt them toa slag, 
there is, quite apart from the time which this neces- 
sitates, the well-known detrimental action which such 
scorification has upon the material composing the hearth. 
If, on the other hand, the oxide and lime added on the 
hearth be only partially melted, some of the mass will 
more or less po Ks to the furnace bottom, and a rapid 
filling up of the furnace will take Goes, so that its capa- 
city is correspondinaty reduced. It is also known that 
when liquid blast-furnace metal is poured on to prehea 
oxides and lime, in a basic ——— furnace, the 
average time required to bring the carbon down to about 
1 per cent. is about six or seven hours (in the case of 
40-ton charges), calculated from the time of charging the 
oxides. At the usual temperature of blast-furnace metal 
when poured into such a preheated furnace, containing 
only oxides and lime, the dag formed rises into a foamy 
mass, and this frothy condition continues for hours. 
Whilst the slag is in this condition, the removal of the 


| carbon is slow, owing to the insulating action of the thick 
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er of upon the surface of the bath. For the rapid 
Layee Oe of the carbon heat must be imparted to the 
metal whilst the slag is in this foaming condition, and if 
to impart this necessary heat the layer of slag be poured 
off, a great waste of iron oxide results, as this slag contains 
from 35 to 45 per cent. of ferrous oxide. Again, this slag 
has to be re-made, although it is then made slowly, by 
charging in small solid additions, which allows the metal 
to pick up its heat whilst the formation of the necessary 
slag is going on. This is continued until the carbon is 
boiled down to the desired point. e 

In the continuous process, when making 40-ton heats 
in the 200-ton furnace by dilution alone, when the metal 
is brought up in two lots of 20 tons each, and boiled down 
between each addition, the carbon in the bath is never 
much above $per cent. This 4 per cent. is rapidly burnt 
out by means of the oxygen in the slag, which slag, as a 
rule, is not any richer than that which in the ordinai 
pig and ore process has to be run off. In the large bat! 
of steel existing in the furnace we have a reservoir 
of heat, containing heat in excess of that uired 
to maintain the bath of metal in a molten condition 
and to enable it to be cast into ingots without skul- 


ling: This excess of heat serves as a buffer in re- 
ulating the temperature in the furnace, which is 
ea by the introduction of the molten pig iron, and 


to some extent by the dissociation of the iron oxides in- 
troduced. : ; : 

The higher temperature which this state of things 
brings about in the furnace develops an entirely different 
reaction, as is evidenced by the surface of the bath. 
Instead of the frothy, seething condition, lasting un- 
changed for hours, a vigorous boiling reaction takes place, 
vies settles down to a quiet condition within some 15 
to 30 minutes. The bringing about of this ‘‘ boiling” 
reaction, as distinct from the ‘‘seething” reaction, is 
essential to the quick reduction of the carbon, and the 
conditions necessary to insure a successful reaction are a 
sufficiently high temperature in the furnace, a slag con- 
taining excess of oxide, but at the same time not too 
great an excess, and by preference a bath low in carbon 
which is found to be a condition most desirable for rapi 
carbon elimination. 

As will be seen from the tables, so soon as the heat is 
cast from the furnace, and the furnace has been turned 
back, oxides, and lime when necessary, are charged into 
the slag existing in the furnace. The slag at this time, 
being low in oxide, rapidly absorbs that introduced, and 
by the time the men have finished fettling round the slag 
line, it will be found that the slag is in a suitable state for 
the immediate addition of more pig metal. Therefore it 
is not necessary to delay the furnace solely for the purpose 
of heating up the requisite oxide and lime additions, as 
is the case when these are thrown directly into an ome? 
furnace. The reaction is entirely under control when 
properly supervised. It may be necessary to vary the 
s at which the pig iron is run in, and also to add 
lime to thicken the slag if this should be too thin, but the 
workmen soon learn to pees these conditions. 

At the temperature employed the carbon rapidly com- 
bines with the oxygen of the oxides in the slag, resulting 
in the evolution of great volumes of carbonic oxide, 
additional oxygen being supplied by the heated air from 
the regenerator, by which the carbonic oxide is rapid] 
burnt to carbonic acid over the bath in the furnace itself, 
and also in the regenerators on the outgoing side of the 
furnace. As this undoubtedly occurs, the heat evolved 
must certainly help to raise the temperature of the bath. 
Through bringing this into prominence, the author has 
been Siiael by Mr. H. H. Campbell, of Steelton, in 
his recently published work on the manufacture and _pro- 
perties of iron and steel. In this most valuable book 
Mr. Campbell has devoted considerable attention to the 
continuous process, and although the author does not 

ee with his deductions, he recognises the open mind 
which Mr. Campbell has brought to bear on the matter. 

Mr. Campbell objects to give the continuous process 
any credit for the heat evolved by the rapid combustion 
of the large volumes of carbonic oxide gas evolved during 
the reaction of the oxides upon the carbon of the molten 
metal runin. This seems to the author somewhat un- 
fair, as in the case of the Tropenas process he states that 
the carbonic oxide evolved in the bath is burnt over the 
surface of the bath by a set of tuyeres, thereby creating 
much heat and rendering the steel itself much hotter. 
If he allows this to be possible in the one case, it seems 
contradictory not to allow it in the other, especially as, 
in the case of the open-hearth furnace, the heat can be 
most completely utilised by being absorbed in the regene- 
rators, which is not possible in the case of the converter. 

Some amount of misapprehension has arisen on the 
subject of the capacity of these furnaces. It has been 
raised as an objection to the continuous process that, 
taking into consideration the size of the furnace —_— 
the output from it is little, if any, bigger than would be 
obtained from a fixed furnace of the same ory 9 This, 
however, is an entire mistake, as the author hopes to 
show from the following considerations. The surface 
area at the bath level gives the best means of comparing 
the performance of one open-hearth furnace with another 
of different size. The following table gives the surface 
area of several open-hearth furnaces, three of which 
are working the continuous process. Taking the a 
furnace, with a surface area of 30 ft. by 9 ft. as the 
standard for a 70-ton furnace, the capacity of the 
others can be worked out as shown in the last column. 
It will be seen that whilst the three furnaces working 
the continuous process are fairly concordant, the others 
fall quite out of the running. For instance, the 50-ton 
Sharon furnace would be rated on this basis as a 100-ton 
furnace, The depth of the bath has not been taken into 
consideration in the above calculations, but the difference 
between any of the furnaces in question is comparatively 





slight. It is worth noting that the output per week 
seems to increase fairly proportionately with the surface 
area (for the same pig iron). Thus, taking the Pencoyd 
furnace again as the standard, from 270 ‘square feet of 
surface area a weekly make of 650 tons is obtained ; the 
Pittsburg furnace, with a surface area of 640 square feet, 
should on the same basis produce some 1540 tons per week, 
which it bids fair soon to attain to, if it has not already 
done so before these lines are read. Their practice at 
Pittsburg is rapidly improving, and there seems no reason 
to doubt that their make will —— increase, as has 
at 








been the case both at Pencoyd an Frodingham. 
| Capacity, 
} 7 
Name of Furnace. Surface Area. et ood I Loco 
| as Standard. 
ft. ft. in. tons tons 
Pencoyd me ..|80x .9 O=270 sq. ft. 70 70 
Frodingham. . .. 82x12 6=400 ,, 100 104 
Jones and Laughlin’s'40x16 0=640 ,, 200 *166 
Campbell basic fur- { |82x10 0 (mean) 320 } 50 83 
nace sq. ft. } 
Donowitz basic fur | 
nace Ap ../27x10 0=270 sq. ft. | 30 70 
Duquesne basic fur-| 
nace “s ../27xX14 0=878 ,, | 50 98 
Sharon basic furnace/29x14 6=420 ,, 50 109 
| 








* The bath in this furnace is about 6 in. deeper than Pencoyd. 


From the above it seems clearly a mistake to rate such 
furnaces as those at Sharon and Duquesne as 50-ton fur- 
naceés, if the Pencoyd furnace is to rated as a 70-ton 
furnace. The authority for the above figures (except the 
continuous furnaces) are taken from Campbell’s book, 
already referred to. 








SLAG CEMENT. 
Portland Cement Manufactured from Blast-Furnace Slag.* 
By the Chevalier C. pz Scuwarz (Liége). 

THE appellation ‘* Portland cement” was first given to 
this well-known, now almost indispensable, product by its 
inventor, an Englishman, Joseph Aspdin by name, a brick- 
layer, of s, his reason for naming it thus bein use, 
when allowed to harden under water, it resembled, in his 
opinion, the so-called Portland stone, a well-known and 
highly-valued natural building stone of his country. 

Aspdin’s specification, No. 5022, is dated October 24, 
1824, and relates to ‘‘ An improvement in Modes of Pro- 
ducing Artificial Stone,” although the preparation of the 
cement of which the artificial stones were made consti- 
tuted the — part of his patent. The method, as 
described by Aspdin, is in general the same as that still 
employed by most of the modern Portland cement fac- 
tories, It is also in accordance with the rules and stan- 
dards prescribed by the English, German, Austrian, 
French, and Russian authorities, according to which the 
name ‘‘ Portland cement ” can only be given to a product 
prepared by calcining an intimate mixture of materials 
containing lime and clay until it is vitrified, and by 
grinding it su uently to a fine powder. 

The so-called ‘‘slag cement,” which iscommonly pre 
by grinding a mixture of about one-third to pond enn of 
slaked lime with two-thirds to three-fourths of granulated 
blast-furnace slag into fine powder, without calcining, 
cannot be termed ‘“‘ Portland cement.” ‘Thesame must be 
said of the cement prepared from blast-furnace slag by the 
Bosse and Wolters process, as well as regards the cement 
prepared by Mr. G. J. Snelus’s and Mr. T. Gibbs’s pro- 
cess, both of which are slag cements, and not Portland 
cement, 

Slag cement is manufactured at Skinningrove, in Eng- 
land; at the works of the Société John Cockerill, at 
Seraing ; at Kénigshofen and Witkowitz, in Austria, as 
well as at many other places in Germany, France, Russia, 
Belgium, &c. In the United States its manufacture was 
not un until the year 1897, and amounted in that year 
to 35,000 barrels, whilst in 1900 its production had in- 
creased to 493,000 barrels. 

According to the experience of many years, based on 
the results of numerous tests and serious trials made by 
English, German, French, Swiss, and Austrian autho- 
rities, slag cement can only be advantageously used for 
buildings under water, for foundations, canals, and, in 
general, for such buildings and constructions which are not 
exposed to free air and to the rays of the sun. ae 
cement also never produces so hard a surface as Portlan 
cement, and is therefore unsuitable for use in making 
pavements, stairs, fortifications, &c.; and owing to the 
slowness of the set_it cannot be recommended for plaster- 
ing and stucco, Slag cement differs also from Portland 
cement in that it reaches its highest degree of induration 
very shortly ; in fact, in many cases it shows but little 
improvement after the first month, whilst Portland cement 
—especially that made from blast-furnace slag, as will be 
seen from the following columns—continues to increase in 
strength even after twelve months. The specific gravity 
of slag cement is also less than that of Portland cement. 
It never exceeds 2.75, whilst that of Portland cement 
never falls below 3.05. 

According to some tests made by Tetmayer, in Ziirich, 
with slag cement from Choindez the following results 
were obtained :— 

A mortar composed of one part of this cement and 
three parts sand showed after 7 days’ exposure to air a 
tensile strength of 213:1b., and after 28 days’ exposure to 
air 256 Ib. per square inch. It also showed a strength of 
compression of 1493 lb. and 2632 Ib. per square inch after 


* Paper read before the Iron and Steel Institute, 
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exposure to air for 7 and 28 days respectively. Wher 
allowed to harden under water and tested, it showed after 
7 days a tensile strength of 303 lb., and after 28 days 
461 lb. per ——_ inch, and a strength of compression of 
1673 lb. and ¢ Ib, per square inch for 7 and 28 days 


——— ; : 

n American slag cement, tested in the same manner, 
showed after 28 days’ exposure to air a strength of com- 
pression of 317 1b. per square inch — ; but when allowed 
to harden under water, it showed 748 lb. strength of com- 
pression per square inch. : : 

Slag cement does not greatly deteriorate in strength by 
prolonged storage, as the following experiment, made by 
an English authority, may show:—A sample of the 
cement was tested with sand shortly after it was manu- 
factured, and gave at the end of 7 days’ setting under 
water 254 Ib. tensile strength per square inch, and at the 
end of 28 days 340 lb. per squareinch. The same cement 
was similarly tested after 15 months, and then showed a 
tensile strength of 234 Ib. and_321 lb. per square inch for 
7 and 28 days respectively. The loss in tensile strength 
was therefore less than 5 per cent. 

The following is an analysis of cement compared 
with that of good Portland cement of average composi- 
tion :— 

Portlant Cement. Slag Cement. 


er Cent. Per Cent. 

CaO 61.10 44.79 
SiO 21.70 25.34 
Als 8.60 8.74 
FeO +e 0.30 
MnO AY 0.23 
Fe,03 2.25 0.14 
MgO 1.17 6,59 
K,0 0.75 0.28 
Na,O 0.42 0.44 
a. = 0.93 
— 1.93 0.25 

Be ht cing 0.80 4.07 
Moisture and loss 1.26 4.70 


Taking the total percentage of lime and magnesia in 
both cements as equal to 51.38 in the slag cement, and 
62.27 in the Portland cement, it will be found that the 
proportion which the total lime plus magnesia bears to 
the silica plus alumina is about 3 to 2 in the slag cement, 
as compared with 2to lin the Portland cement. This 
latter proportion, as is well known, represents the average 
composition of all good specimens of Portland cement, 
which fact points to the conclusion that a cement havin; 
the a of 3:2 would not prove to be one of good 
quality. 

The disadvantages of the slag cement as compared with 
Portland cement might be principally attributed to the 
fact that the action between the lime and the slag in the 
a wee takes place when cold, and not in the fire, as 
with Portland cement. Consequently, when making 
Portland cement the affinity between the silica and the 
lime is considerably increased, whilst in the case of slag 
cement this action fails. It has also been found that in 
the case of Portland cement the silica, rendered soluble 
through burning, is not changed into hydro-silicate 
(H,8i0,), as it does not come into contact with water, 
whilst it is present in cement, being formed on the 


pared | surface of the granules during the granulating process. 


The first a at producing slag cement were made 
at the Friedrich Wilhelmshiitte, in Germany, in the year 
1861, but owing to the limited field of application of the 
material, to its unreliability, and to its other defects, as 
compared with Portland cement, the manufacture 
made comparatively little progress, taking into consider- 
tion the length of time since it became known, as well as 
the exceedingly simple and cheap method of manufacture. 
It is now about 84 years since a cement factory in 
Germany tried to remedy these shortcomings, and finally 
succeeded in making Portland cement from blast-furnace 
slag by mixing granulated blast-furnace with lime- 
stone in the same manner as is done with the materials 
used for making Portland cement ; that is, by calcining 
the intimate mixture of these materials to vitrification, 
and by grinding the product of the calcining kiln, the 
so-called clinker, into fine powder. The cement was of 
a very superior quality, and also corresponded to the 
term ‘‘ Portland cement” as prescribed by the authorities, 
and as mentioned in the beginning of this paper. 

A description of the manufacture of. this Portland 
cement has already been given by the author in his paper 
‘On the Utilisation of Blast-Furnace Slag.”* 

It may be here mentioned that the cement made at 
Skinningrove, referred to in the discussion, as well as 
that mentioned by Mr. Charles Wood in his contribution 
to that paper, were both slag cements and not Portland 
cements, and they therefore shared all the defects and 
disadvan attributed to slag cement versus Portland 
cement, before enumerated. r. Charles Wood, in his 
contribution, describes a cement mortar made of 40 per 
cent. wet slags and 30 per cent. siaked lime and 30 per 
cent. apie residues or calcined ironstones, and he 
observed that it answered very well for making founda- 
tions. This agrees quite well with the experience obtained 
elsewhere by others of the effect of an addition of iron- 
stone to cement, the theoretical reasons of which will be 
given later on. However, such an addition of 30 per 
cent. of rich iron ore, containing, like pyrites residues 
(commonly called ‘‘purple ore”), over r cent. of 
metallic iron, would only be justified where the ore could 
not otherwise be profitably utilised, and the author 
believes there are not many iron works which would use 
a 60 per cent. iron ore for foundation work nowadays. 

Portland cement of blast-furnace slag has been manu- 
factured for several years in various cement works in 
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Germany, Luxemburg, and in Belgium,* and has given 
very satisfactory results, especially as regards quality. 
Negotiations are at present Cor carried on with some 
biast-furnace works with a view to the introduction of 
the process into England, Austria, and France. In this 
respect a blast works hasaconsiderablead vantage over other 
Portland cement factories, because the motive-power for 
the cement works could be supplied by a blast-furnace 
gas motor, and electric transmission. Also the rubble or 
waste coke from the blast-furnaces could. be utilised in 
the cement kiln, and the principal. raw materials— namely, 
the granulated slag and the limestone—are close at hand, 
besides other minor advantages. 

Portland slag cement has also some advantages over 
natural Portland cement, as the yield from the raw 
materials with the former is about 80 per cent., whilst 
when natural raw materials are used, it seldom exceeds 
60 per cent. As the cost of production per ton of raw 
materials is nearly equal in both cases, this represents a 
saving of about 20 per cent. in fuel, labour, &c. Besides 
this, Portland slag cement is more trustworthy and more 
regular, and its manufacture can be more easily controlled 
than that of natural Portland cement, because the prin- 
cipal raw material—namely, the blast-furnace slag—is, as 
a rule, a regular product, whose chemical composition is 
easily controlled ; consequently, any alterations which 
are liable to take place are known beforehand, and pre- 
cautions can accordingly be taken in time, which is not 
the case with regard to the raw materials supplied by 
nature. 

Some recent tests with Portland cement from blast- 
furnace slag, made in the Municipal Laboratory at 
Vienna, have shown that mortar composed of three parts 
of sand with one part of this cement gave the following 
results :— 

(a) After seven days’ hardening :—Tensile strength, 
383 lb. per square inch ; strength of compression, 3880 lb. 
per square inch, 

(b) After twenty - eight days’ hardening :—Tensile 
strength, 551 lb. per square inch ; strength of compres- 
sion, 5411 lb. per square inch. 

It was remarkable that such favourable results were 
never obtained with any kind of Portland cement pre- 
viously tested. This cement has also been accepted by 
the German military authorities, and it is regularly sup- 
alied to the fortifications at Metz, Coblenz, Ingolstadt, 

c.; it has also been accepted by the Austrian militar 
authorities, whilst the use of slag cement is not admitted. 
According to some tests made at the Imperial Laboratory 
in Vienna, some old pieces of beton, made in the year 
1894, of one part of Portland cement of blast-furnace slag 
mixed with three-parts of sand and as much broken up 
limestone, showed an average strength of compression of 
4948 lb. per square inch. e same concrete when tested 
for hardness on the emery-wheel showed nearly the same 
degree of hardness as granite. Such beton has been 
declared by the military authorities to be very suitable 
for making bomb-proof roofings, fortifications, pave- 
ments, stairs, &c., and for this reason they are willing to 
pay a higher price for Portland cement of blast-furnace 
slag. Indeed, an eminent military authority has himself 
stated that for fortifications which have to resist the 
shock of bombs and the effects of blasting, the quality 
of the cement is the guiding consideration for its accept- 
ance, and not the price. 

Portland cement of blast-furnace slag has also been 
found highly useful as an ingredient for making the 
so-called ‘‘ protracted cement mortar” (verldngerter 
cementmirtel). The addition of about one-sixth to one- 
seventh of this cement to common lime mortar promotes 
the induration of the latter. 

It has been found that a moderate addition of granu- 
lated blast-furnace slag improves the quality of this 
Portland cement, besides reducing the cost of produc- 
tion, which may be explained by the fact that the free 
lime in the clinker enters into combination with it. 

It must be mentioned that non-granulated slag cannot 
be used for this purpose, as it does not contain any free 
silica, ready for combination with lime, as is the case 
with granulated slag, where it is formed during the pro- 
cess of granulation. This may be seen from the fact that 
non-granulated blast-furnace slag remains almost intact 
when treated with quicklime and water, whilst granu- 
lated slag readily combines with the lime. 

When Portland cement is treated with water, about 
one-third of its total contents of lime is separated as 
crystalline hydrate of lime, which is not only totally in- 
tact, but apt to interfere with the hardening of the 
cement. This crystalline hydrate of lime readily com- 
bines with the free silica of the 
present, and forms hydro-silicate of lime ; thus not only 
does it render the crystalline hydrate of lime perfectly 
harmless, but, by making a virtue of a necessity, it in- 
creases at the same time the binding qualities of the 
cement. 

A moderate addition of granulated blast-furnace slag to 
common Portland cement has, for the same reason, a 
beneficial influence, especially in such cases where, owing 
to imperfect grinding of the raw materials, or to insuffi- 
cient heat in the kiln, the cement would otherwise be apt 
to “ blow.” Such an addition of granulated blast-furnace 
slag can therefore not be considered as an «dulteration, as 
long as it takes place in quantities only just sufficient for 
the above-mentioned ——. The granulated slag can 
be added to the cement clinker before grinding, dried but 


| Congo 


granulated slag, if such is i 





not ground ; or, when ground to powder, to the finished 
cement ; but in the latter case care must be taken that | 
the ground slag and the ground cement are accurately | 
determined and intimately mixed. 

Granulated blast-furnace slag has a certain tendency to 


STATEMENT SHOWING THE IMPORTS OF CEMENT DURIN 


G 1900 INTO THE FoLLOwING COUNTRIES BEYOND Sra. 








Name of Country 


or Town. Prices. 


Quantity per 
Year. 


Argentina 63,223 tons 
Australia— 
(a) vent rr 
(b) West Australia .. 
(c) Victoria (about) 
Brazil .. .. (about) 


Canada .. 
China 


13s. 6d. per barrel 
17s. 6d. 
14s. 0d. a 
16s. 6d. to 22s. per 
barrel 


70,277 barrels 

33,570 

30,000 ,, 
26,000 tons 


” ” 


5539 tons 578. 6d. per ton 
10s. 9d. to 228. per 
barrel 
36s. 6d. to 48s. per 
to 


n 
8s. 9d. to 11s. f.0.t. 
Alexandria 


10, 100 tons 


Constantinople (about)} 10,000 
..| 202,326 barrels 


and 370,735 sacks 
10,098 tons 


4000 barrels 
2000 


” 


Cuba 


Egypt 


Finland .. 
Greece .. os os 
Guatemala (about) 
Haiti... }: ee 
India— 

(a) Bombay .. 


(b) Caleutta .. 


52s. 6d per barrel 
44s, per barrel 


6s. 2d. to 10s, 3d. per 
barrel in bulk 

6s, 6d. to 10s. 6d. per 

barrel in bulk 


Average 12s. per 
Sasvel 


178. 6d. to 22s, per 
barrel 


40,485 tons 
17,157 


(c) Ceylon 


(d) Dutch Indies = 
Mexico (about) 28,000 barrels 
Peru 3660 tons 
Siam... 
Smyrna .. 
Tunis .. = 
Valparaiso, Chili 
Venezuela oe ie 
United States of 

America for the 

fiscal year 1900-1901 


2500 tons 
10,0C0 ,, 


1,800 tons 


(about) Average 48s. per ton 
44s. 


” ” 


Average ‘20s. per 
barrel 











287,447 ,, 


Approximate 
Total Value 
in Pounds 
Sterling. 


By what Country Exported. 


About: half from Belgium, and the rest from England, 
Germany, and France. 

About half from Germany, and the rest from England 
and Belgium. 

England, Germany, and France. | 


100,000 
25,000 


Mostly from England. 

Mostly from England, Germany, and Belgium. 

Mostly from Belgium. 

About 70 per cent. from the United States, and the 
rest from England, Belgium, and Germany. 

About two-thirds from France, and the rest from Eng- 
land and Germany. 

About one-third from England, one-third from Belgium, 
and the rest from France, Italy, Austria, &c. 

Mostly from Germany. 

Mostly from France and Belgium, 

Mostly from Germany. 

Ditto 


136,464 
16,000 
2,000 
32,000 
20,000 
130,000 
18,204 
1,400 
10,500 
4,400 
110,048 
51,435  |Mostly from England. 
17,550 Ditto 


70,550 
27,000 


Mostly from Germany. 
About half from England, and the rest from the United 
States and Germany. 
sn Mostly from Germany. 
21,434 Denmark. 
5,370 
22,000 
85,497 
11,060 


Mostly from Germany. 
Ditto. 


153,974 tons from Germany, and the rest from England, 


461,767 
Belgium, and other countries. 








Remarks.—One barrel of cement weighs 400 lb , and one sack of cement weighs 110 1b. gross weight respectively. 


bind itself, which is apparent from the fact that old 
heaps of it have sometimes to be blasted in order to be 
able to remove them. 

A lengthened period of storage of the clinker, at least 
two to three months before grinding it, is also produc- 
tive of a very beneficial effect. 

Further, in making Portland cement from blast-furnace 
slag, not only the slag from grey pig iron, but also, in 
most cases, that from white pig iron, can advantageously 
be used, whilst for slag cement only the very basic slag 
from grey foundry pig can be employed. Experience 
has shown that the Portland cement made with slag from 
white pig iron is not only excellent in quality, but is also 
cheaper in manufacture, since the vitrification in the 
kiln takes place at a lower temperature, and sooner than 
when slag from grey pig iron is used, which means both 
a saving in fuel and an increase in the production. This 
fact may be attributed to the ae proportion of 
metallic oxides, chiefly FeO and MnO, contained in the 
slag from white pig iron, by which the temperature of 
vitrification is reduced. The presence of FeO and MnO 
in the cement causes an increase in the specific gravity, 
and at the same time renders it more suitable for build- 
ings and structures in sea water, as will be explained 
later on. 

Portland cement of blast-furnace slag, or Portland slag 
cement,* is chiefly distinguished on account of its pro- 
anid of increasing in hardness the older it gets, as has 

n proved by the following tests :—A mortar com 
of os eg of Portland slag cement with three partsof sand 


show 
After 28 Days. 


Tensile strength ... —.. 
Strength of compression 

After 365 Days. 
Tensile strength ... __... 686 
Strength of compression 5461 
Some authorised laboratory tests which were carried 
out in order to compare Portland slag cement with slag 
cement showed that a beton arch made of one part slag 
cement, three parts sand, and eight parts broken stone, 
withstood a maximum weight of 4.46 tons per square yard, 
whilst when built of Portland slag cement in exactly the 
— manner it withstood 9.65 tons, or nearly double the 


350 Ib. per sq. in. 
2915 


” 


” 


” 


In August, 1902, Portland cement of blast-furnace slag 
was experimented upon at the Imperial Laboratory in 
Vienna. An arch of armoured concrete (System Monier), 
of 4? ft. span and 3 ft. wide, was built up of this cement, 
and it withstood a maximum load of nearly 4 tons, though 
only 2 in. thick. 

Slag cement is well adapted for buildings and construc- 
tions in sea water, as has been proved at Skinningrove, 
near Saltburn-on-the-Sea, where it soon attained great 
hardness and strength. Also Portland slag cement has 
given excellent results in this direction. The use of both 
these cements for this particular purpose, however, is 
limited according to their content of alumina, which 
— not to exceed a certain percentage. 

The French scientist, Le Chatelier, who occupied him- 
self with this particular question, has proved by careful 
study and by numerous experiments that a cement con- 
taining above 4 per cent. of active alumina—viz., alumina 
in such combinations as are liable to be hydrated—is de- 
composed by the action of the sulphates, especially by 





| that of sulphate of magnesia, contained in sea-water, 
| which causes the formation of sulpho-aluminate of lime 
| of the following composition :— 

Al,033Ca0 +3(CaOSOs3) + 30H,O. 


In this composition the CaO and the Al,O3 have been 
yielded by the cement, which, in consequence, is decom- 
posed and crumbles to pieces. The same authority main- 
tains that the presence of metallic oxides, especially that 
of FeO and MnO, as in slag from white pig iron, is bene- 
ficial for the purpose, as these withstand effectively the 
| injurious influence of the sulphates, not only in sea- 
water, but in whatever form they may occur. For the 
same reason an addition of iron ore has also proved suc- 
cessful in practice, as mentioned previously. Krupp, at 
Essen, has even obtained patents for improving cement 
with reference to its power of resistance to the influence 
of sulphates, especially of those contained in sea-water, 
by an addition of iron, manganese, or chrome ore, or tap 
cinder, &c., to the materials used for cement-making. ‘ 
Mr. Henry Detienne, a Belgian authority, states that a 
high percentage of alumina in unburnt slag cement pro- 
|e the time of setting, but that the contrary is the 
case with regard to burnt slag cement or Portland slag 
| cement. 

It is a common experience that whenever a new inven- 
| tion has been proved to be successful in practice the atten- 
| tion of those interested in the subject is roused, and 

attempts are made to achieve the same result, if possible, 
in acheaper and simpler way. Thus soon after the re- 
| sults of the process, described in a previous paper* for 
|making Portland cement of blast-furnace slag, became 
known, the German engineer, von Forel], took out a 
patent for making: the same product in the following 
| manner :—The granulated blast-furnace slag is mixed wet 
| with broken limestone ; this mixture is then ground in a 
| pug-mill and dried in a rotating cylinder. After being 
| dried it is ground to a fine powder in a tube-finishing 
mill and calcined in a rotary furnace to vitrification. This 
rotary furnace is heated with crushed coal, and its waste 
Se are utilised for drying the mixture of wet slag and 
imestone as it comes from the pug-mill. The clinker 
from the rotary calcining furnace is mixed with a certain 
quantity of dried slag sand and ground into fine powder, the 
| result being Portland cement. This method is in use at 
| some cement works in Germany and France ; but it has 
not been widely adopted as yet, which is ae princi- 
| pally due to the fact that this process has only lately 
| become known—that is, during a time when the cement 
trade was undergoing a serious crisis, and consequently 
while enterprise in that direction was depressed. Some 
| difficulty may also have been experienced with the rotary 
| calcining kiln owing to the clinker adhering to the fire- 
| proof lining, and thus causing stoppages, delays, and 
| expense in repairs. It has already been mentioned that 
| vitrification—that is to say, the formation of clinker— 
| sets in quicker and at a lower temperature in the case 
|of Portland cement made from slag, instead of with 
|marl—as in other Portland cement factories—conse- 
| quently the danger of scaffolding is greater with slag 
|than with marl, and it is on this account that 
| the kilns without fireproof lining, as described formerly, | 
| have proved successful for the manufacture of Portland 
| cement of blast-furnace slag. 
| The well-known German authority, Dr. Passow, has 





| * Journal of the Iron and Steel Institute, 1900, No. L., 


Soren Cre NSS - | page 141. 
* The total production is now about 340,000 tons per| * The German term for this product is ‘‘ Eisenportland geo of the Iron and Steel Institute, 1900, No. I., 


year. 


| cement.” 


| page 144, 
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also taken a patent, in 1901, for the manufacture of “Port- 
land cement of blast-furnace slag. According to this 

rocess air is blown into the liquid slag as it comes from 
the blast-furnace, whereby it is granulated, and it remains 
only to grind it into fine powder. The result of these 
simple operations, as Dr. Passow declares in his de- 
scription, is Portland cement. He explains that the 
Si0.2CaO in the slag is partly decomposed, and that, 
after the process of blowing, the following three combina- 
tions result :— z 


No. I. Si0.2Ca0, 
No. II. Si0,CaO + CaO, and 
No. III. Si0,+2CaO. 


He maintains that these three combinations, especially 
No. I. plus No. III., when und, give a Portland 
cement of good quality, and that, owing to the decom- 
position of the slag, enough free lime is formed to render 
unnecessary any further addition of calcareous matter. 
Itis understood that for this process only very basic slag 
from grey foundry pig can be used. This process is at 
present being experimented with on a la scale in 
Germany, and it is quite natural that the results of these 
operations are awaited with great attention, in some 
cases even with anxiety ; because if it succeeds, and if 
‘Portland cement” can really be made in such a simple 
and inexpensive way as descri by Dr. Passow, ever 
blast-furnace producing grey pig and basic slag wi 


i) 


become at the same time a ‘cement kiln,” and will be | had 


able to produce Portland cement at a cost price which is, 
perhaps, less than half that of the cost of production else- 
where. In fact, it may in some cases questionable 
whether the production of pig iron or the utilisation of 
the by-products is the more important, taking into con- 
sideration that the waste gases can be transformed into 
power, and the slag into Portland cement. 

There are also other methods for making Portland 
cement of blast-furnace slag, besides the above-mentioned 
ones, but those described here appear the most note- 
worthy up to date. 

A statement is appended showing the imports of Port- 
land cement into countries beyond sea during 1900, giving 

uantities, prices, and total value of theimports wherever 
these could be ascertained. ‘he statistics of the imports 
for 1901 are not complete as yet, but, at least as far as 
quantities are concerned, they do not differ materially 
from those for 1900. 

From this statement, it is clear that there is a wide 
field open to English blast-furnace works for carrying on 
a profitable industry by the utilisation of their principal 
by-product — slag—for the manufacture of Portland 
cement, even without the risk of interfering unduly with 
this industry in their own country. In fact, it may 
appear that many of those countries mentioned in the 
statement might be, asin some cases they once were, 
exclusively supplied by England, which—owing to its 
geographical situation, to its highly-developed means of 
navigation, and to its excellent and cheap coal, &c.—is 
well adapted to supply these countries with products of 
this kind, instead of allowing others gradually to take 
this trade out of their hands; an event which, at least 
in the case before us, — with little difficulty, be 
avoided ; not to mention that the manufacture of on 
land cement was originally an English invention, and that 
at one time England was the sole manufacturer and the 
only supplier of it to the whole world. 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 
Stupents’ Visit TO SHEFFIELD AND MANCHESTER. 
(Continued from page 639.) 

Car SHEDS OF THE SHEFFIELD CORPORATION TRAMWAYS. 

THE Sheffield Corporation have two car sheds; the 
larger, at Queen’s-road, is capable of — 125 cars; 
the smaller, at Tinsley, has accommodation for 95 cars. 
At the present time the repair shops are also situated at 
Tinsley ; but shortly, larger shops will be erected at 
Queen’s-road. The Tinsley sheds are about four minutes’ 
walk from the works of Messrs. Cooke and Co., and were 
visited immediately on leaving the latter. For cleaning 
the motors, when detached from the cars, a neat piece of 
apparatus was noticed, consisting of an air-receiver 
charged by an. automatically-controlled electric motor. 
The students expressed surprise at the amount of black 
dust driven out of the armatures by this means. The 
motors are cleaned in this manner about once in eight 
months. The greater part of the dirt found in the 
armatures is due to the wearing down of the carbon 
brushes. For grinding flats out of the wheels the 
Wheeling-Trueing Brake-Shoe Company’s patent device 
is used. The repair shops are well stocked with machinery, 
all electrically driven. 


Tuer NuNNERY CoLLIERY ComMPANy’s CoaL MINES. 

The visit to the coal mines was an item on the pro- 
gramme that was looked forward to with much pleasure. 
The visitors were first shown machinery on the bank. 
The processes of screening, picking (for house coal), 
washing, and sizing were all fully explained. Both steam 
and electrically-driven pumps, er with the fans for 
ventilating the mines, attracted much attention. The 
famous old beam engine at work here is believed to be 
one of the largest of its kind now in existence ; its ver- 
tical cylinder, 87 in. in diameter, with a stroke of 10 ft., 
is supplied with steam under a pressure of 40 1b, This 
engine is employed for pumping water from three pits, 
and is capable of raising from 28,000 to 30,000 gallons per 
hour when making three strokes per minute. A new 
wrought - iron beam has recently been fitted, some 
32 tons in weight. This beam measures some 6 ft. 
in depth, and is about 2 ft. wide. At each stroke it 





is heard to creak under the weight of water it is lift- 
ing. The works on the surface were visited first, as 
at the time the party arrived a large quantity of coal 
was being brought up the shaft. The descent was a new 
experience to most—1200 ft. in just over 30 seconds. 
The first part of the journey towards the face of 
the coal was easy enough, walking in passages over 
6 ft. in height; but when the more or less winding 
passage was uced to little more than 4 ft., the 
taller members of the perty had a lively time—first 
a their heads and then their backs against the 
roof. Few were sorry when the surface was reached 
again, at about 6 o'clock. 


Tue SHEFFIELD TECHNICAL COLLEGE. 

In the evening the party went to hear Mr. Ellis H- 
Coane wee on the “Training of Electrical Engi- 
neers.” Mr. D. F. Mylan was in the chair. The read- 
ing of the paper lasted a little over half an hour. A very 
lively discussion followed, for, although Mr. Crapper ably 
argued both sides of the ever-open question as to whether 
the theoretical or practical training should come first, he 
summed up in favour of the college course being taken 
before the workshop training. This was very different 
from the opinion held by many present, and gave an ex- 
cellent opportunity for a well-contested debate. An 
American gentleman present remarked that he should 
have little trouble in telling which course each speaker 
pursued by the vehement way in which he took 
the one side or the other. 


Messrs. JoHN Brown AND Co., LimirTEp. 


The Works of Messrs. John Brown and Co. were 
visited at 9.30 on Wednesday, April 23, and the students 
were joined here by the Leeds local section of the In- 
stitution of Electrical Engineers, including many mem- 
bers from Sheffield. The visitors were first shown a most 
interesting collection of models of different battleships, 
cruisers, gun-boats, and Lay) eaten destroyers built at 
the firm’s other branch—the Clydebank Shipbuilding 
Works, Glasgow. 

The entire process of the manufacture of steel was seen 
from beginning to end; two large converters were at 
work producing steel for castings for dynamos by the 
Roberts process, a branch of the steel industry for which 
the firm is justly famous. The metal in the first in- 
stance contains about 4 per cent. of carbon, and the 
blowing is continued till this is reduced to about .2 per 
cent. The foundry was very busy at the time of the 
visit, each converter was turning out two batches of 
steel per hour, each consisting of 23 cwt. of metal. 
Much that was instructive was seen in the extensive 
machine-shops, and many methods that were new were 
pointed out; but these departments were hurried 
through in order that more time might be spent in seeing 
the manufacture of armour-plates. The manufacture of 
a 50-ton armour-plate was followed throughout, although 
the several processes were carried out on different plates 
to avoid a waste of time. The works at Sheffield 
cover some 40 acres, and 4000 hands are employed in 
them alone, but the firm oneioy oe | 20,000 men all 
told. The majority of the machinery is driven by electric 
motors, the power being furnished by six bipolar Siemens 
machines, each direct coupled to a 250 horse-power Bellis 
and Morcom engine, generating current at 220 volts, and 
one Parsons turbine coupled to a four-poled Siemens 
generator of 270 horse-power, working at the same voltage. 


Messrs. ASKHAM BROTHERS AND WILSON. 


The students who interest themselves in electric trac- 
tion gained some useful knowledge concerning the con- 
struction of points and crossings at the works of Messrs. 
Askham Brothers and Wilson. The work specially 
shown was that now being prepared for the Nottingham 
Central Terminus, consisting of special compound cast- 
ings. Some of the largest points yet made in England, 
weighing nearly a ton, and measuring between 15 ft. and 
16 ft., were pointed out. The firm manufactures both 
points and crossings of the American type, fitted with 
removable centres ; these centres are keyed in position, 
and fixed with hard spelter. Some cast-iron bound cross- 
ings, also of an American pattern, with removable centres, 
were seen. Tie-bars for street traction were being turned 
out in large numbers, and many grinding and crushing 
machines for cement works, furnished with rolls of man- 

anese steel, were being manufactured. Messrs. Askham 
Brothers and Wilson have made a speciality in investi- 
gating the methods of melting crucible steel, and fully 
explained these processes for the benefit of the students. 
The great difficulty experienced in these methods appears 
to be the rapidity with which the crucibles are destroyed 
by the intense heat employed. 


Messrs. Epcar ALLEN AND Co. 


The next works visited were those of Messrs. Edgar 
Allen and Co., who are also the proprietors of Messrs. 
Askham Brothers and Wilson’s. Although the factories 
occupy different sites, the visitors were given to under- 
stand that new works will shortly be started, when both 
firms will be amalgamated under the same roof. The 
present foundry of Messrs. Edgar Allen and Co. is an ex- 
ceedingly large one, employing over one hundred moulders, 
Three large converters were seen at work making steel 
by the Tropenas process, which is similar to the Roberts 
process, inasmuch as the air-blast is played on the sur- 
face of the metal instead of being forced through it, as 
is the case in many other methods. The chief distinction 
between the Tropenas and Roberts processes is that in the 
former two blasts are employed—one giving a rotatory 
motion to the mass of metal, the other set, at a more acute 
angle, plays crosswise on the surface. ‘This process was 

rfected in these works by the inventor, whose name it 
ay who was largely assisted in his labours by some of 





the present members of the staff. The Tropenas process 
is used more in France than in England, chase it is 
extensively used in the Woolwich Arsenal. A great deal 


of work was being done in connection with the different 
large electric traction schemes now in progress. Many 
large castings for dynamo machines were seen, some of 
which had the laminated poles cast-welded into the yokes. 
Also very large steel castings for the pivots of 9.2-in. guns, 
and a great deal of smaller work was noticed, such as cast- 
steel points and crossings, &c. 

The student had an etueey of seeing files made by 
machinery in these works. The required length of metal 
is first cut from the long bars of steel, and is then 
rapidly formed in a stamping machine, furnished with 
three dies. A large number of cutting ines were 
seen at work, in which the cutters were actuated at great 
speed by a cam motion ; while being cut the files are laid 
upon a bed of soft spelter to prevent any chance of break- 
ing. The files are afterwards heated and tempered in 
brine ; in the case of flat files they are plunged in the 
liquid end first, but with half-round files they must be 
laid in flatwise, or the result will be that they come out 
badly bent. 

The visitors were lucky in seeing castings that had slight 
surface defects being doctored by theelectricare; little pieces 
of metal cut into squares were being used to fill up small 
holes ; the same kind of metal is employed for repairin 
most of the castings ; the success of the operation depends 
largely on the skill of the workman, as a perfect job only 
results when just the correct amount of carbon is burned 
from the metal. 

On Wednesday evening a dinner was held at the 
Victoria Hotel, which was attended by the members of 
the Leeds local section as well as by the students. 


Tue Works or Messrs. WALKER AND HALL. 


The last visit in Sheffield was paid to Messrs. Walker 
and Hall, whose productions were of an entirely different 
nature from those of any other firm yet visited. Such 
articles as teapots, silver plates and dishes, knives, forks, 
and spoons were seen in course of manufacture. The 
—— of these articles are made of an alloy of silver 
and nickel mixed in such proportions as will give a very 
white metal, as nearly as possible the same colour as the 
plating, so that if the plate wears off, the defects are less 
noticeable. These metals are mixed in the crucibles and 
cast into ingots, afterwards being rolled into sheets of 
the required thickness, Plates, dishes, trays, the 
sides of square candlesticks, and handles for knives and 
forks, were seen being stamped from these sheets by 
means of embossed dies mounted on surface hammers, 
operated by belts and shafting; tea-pots of Britannia 
metal were being spun from circular sheets of metal, in 
lathes running at a speed of 1700 revolutions per minute. 
Spoons and forks are stamped from flat sheets of metal 
in three or four operations, then hammered to the exact 
shape, and any rough edges filed off; they are then 
buffed on leather wheels in the presence of pumice-stone 
powder ; in this state they are plated, and finally bur- 
nished with fine steel tools, while the surface is kept 
moist with soap-soads ; the finishing polish is given with 
rouge applied on chamois leather. The plating is done in 
an alkaline solution of silver chloride and potassium 
cyanide ; each article is kept in the bath for about seven 


hours. 
(To be continued.) 








_ IMMIGRATION INTO THE Unrrep States.—Immigration 

into the United States is still proceeding upon a gigantic 

_— In March this year 65,376 aliens landed at New 
ork. 


Tae INSTITUTION OF Civin ENGINEERS.—MEETING OF 
StrupENts.—At a meeting of students of the Institution 
of Civil oes on Friday, April24, Mr. C. H. Cooper, 
M. Inst. C.E., in the chair, a paper on ‘Bacterial Sewage- 
Disposal Works at Ash, Dover,” was read by Mr. Hugh 
Sextus Watson, Stud. Inst. G.E. The fo lowing is an 
abstract of the —_— :—In this paper the author presents 
a description of the works constructed to treat, on the bac- 
terial system, the sewage of the village of Ash, near Sand- 
wich, in Kent, which consists mainly of brewery refuse. 
The principle of the bacterial purification of sewage is 
briefly explained, and the difficulties of the scheme under 
consideration are outlined, reference being made to the 
methods previously adopted for the treatment of the 
sewage chemically. The original works, designed on this 
principle, are described in detail, showing how they were 
adapted as experimental bacterial contact-beds, and 
worked as such during a period of three years; the results 
obtained from these experimental sare given. The 
author briefly outlines the general features of the new 
scheme, which includes an anaerobic tank, three series of 
contact-beds, three Ss in a series, and an area of 
specially-prepared irrigation land. The advantages and 
disadvantages of the anaerobic tank are compa The 
working of the apparatus for automatically regulating the 
supply of sewage to the contact-beds is fully explained, 
as also are the discharging arrangements. The mode of 
construction and the temporary beds used for the treat- 
ment of the sewage during the carrying out of the work 
are fully entered into. The preparation of the irrigation 
and the method of working it are considered, together 
with the construction of the third contact beds and the 
storm-water overflow arrangements. The paper concludes 
with a short description of two small filters specially con- 
structed to treat the brewery refuse, the results of analysis 
of samples taken from the is being given. The read- 
ing of vg ag was followed by a discussion, in which 
Messrs. H. ta, E. W. Booth, 8, Campbell-Bayard, 
C. A. Colyer, W. A. Coradine, L. H. L. Huddart, T. 8S. 
Nash, and W. H. Shortt took part, 
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** ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitzep sy W. LLOYD WISE. 

SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888. 
The number of views given in the Specification Drawings is stated 
in each eat; where none are mentioned, the Speifoation tana 
Where inventions are communicated from abroad, the Names, 

é&c., of the Communicators asgh ome tn italics. 
ies of Specifications may be ined at the Patent Office Sale 
= £5, Buildings, Chancery-lane, W.C., at 


uniform 


ane at the Patent Office of 
‘atent on any of the grounds mentioned in the Acts. 
AGRICULTURAL APPLIANCES, 
7301. E.C. Blackstone and R. E. Watts, Stamford. 
Swath-Turners. [2 Figs.] March 25, 1902.—In order to sim- 
plify the construction of swath-turners of the kind described in 


British Letters Patent No. 12,609, of 1891, and No. 15,644, of 
1898, and to render such instruments more suitable for use on 


oscillating the beam and forks is made with its axis above the | 
level of the axis of the driving wheels. The driving shaft is 


Fig.t. 


| 





(7301) 





universally an er so that there shall be no “‘ wringing” of the 
shaft if the bearings in the side brackets are not in correct align- 
ment. Inconnection with the oscillating beam there are serrated 
brackets and means for adjusting the position of the supporting 
pins of the oscillating forks in the brackets. The connecting- 
rod between the oscillating beam and the crank from which it 
receives motion is also preferably made adjustable. (Accepted 
April 2, 1908.) 


ELECTRICAL APPARATUS. 


7486. The British Thomson-Houston Comp: ‘ 
Limited, London, (iH. EF. T. Erben, Schenectady, N.Y., 
U.S.A. gulation of Dynamo-Electric M: ery. 
i March 27, 1902.—In this specification, limited in the 
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electric machines, there is broadly claimed :—‘‘ A centrifugal speed- | 
limiting device, comprising a pair of terminals arranged to be | 
brought into contact by centrifugal force, and an external speed- | 
controlling circuit connected with the terminals.” The invention | 
aims chiefly at preventing series wound boosters from reversing | 


| 


uneven ground, according to this invention the crankshaft for | 


| their direction of rotation and racing should the driving motor | that the said invention is generic in character, as other forms of 
| me disconnected, or of racing when connected correctly. A | brushes, having similar efficiency to a greater or less , can 
described apparatus consists of a switching device comprising a | readily be conceived, when the essential idea of the invention is 
weight free to be moved by centrifugal force when the booster 

is running, and operating to close the magnet circuit of an 
electro-magnetic breaker of the main circuit of the booster when 
the weight makes an excessive movement either away from or 
towards the axis of rotation. (Accepted April 2, 1903.) 


| 7958. J.T. Pearson, Burnley, Lancs. Guard Wires. 

{11 Figs.] April 5, 1902.—The inventor objects to the existing 

| system of placing guard wires in duplicate and some distance 

above trolley wires, as the trolley in slipping off the trolley wire, 

as ionally happeris, gains considerable impetus before it 

arrivesin the neighbourhood of the guard wires, one of which it is 
Fig. 1, 























| known.” However, the claims are limited, the first to ‘a prism 
| of conducting material,” and the remainder to rectangular prisins 
| of conducting material. (Accepted April 2, 1903.) 


11,834, Lake, London. (The General Electric 

| Company, Schenectady, N.Y., U.S.A.) Condensers. [1 Fig | 
May 24, 1902.—In this specification is broadly claimed :-—‘ In an 

electric condenser, a dielectric of composite structure, one element 

of which possesses relatively high resistance to the flow of electric 

currents, and another element relatively high resistance to punc- 

ture or breakdown.” There is also claimed :—‘‘In an electric 

condenser a dielectric formed of impregnated fibrous sheets, of 
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then likely to come into contact with and to break. According 
to this invention one guard wire is used for each trolley wire, and 
is placed immediately above it at preferably a short distance, not 
exceeding a foot. It is proposed to loop the trolley wire at in- 
tervals (not exceeding the distance of the trolley wire from the 
road surface) to the guard wire. (Accepted April 2, 1903.) | 


10,899. S. Z. de Ferranti and C. C. Garrard, Holliz- 


wood, Lancs. Protecting Device. [3 Figs.] May 12, | 


1902.—This invention provides a high resistance device for inter- 
rupting an electric circuit comprising the device almost as soon as 
an appreciable current flows therethrough. The apparatus con- 
sists of a vessel, high resistance volatile liquid, terminals one | 


above the other for passing current through the liquid and one dip. | 

| 

| 

rm one at least is impregnated with an insulating material 

different from that with which another is impregnated, sub- 

| stantially as herein described.” In making up condensers accord- 

| ing to the invention some of the sheets of fibrous material may 
have been varnished, whilst contiguous sheets are impregnated 
with wax after the condenser is built up. In a combination 
illustrated in process of building, there are three sheets of aper 
between each pair of foils, the middle sheet of the three being 
varnished. (Accepted April 2, 1903.) 


3777. Siemens Brothers and Co., Li 
(Siemens, and Halske, Berlin.) O-! 
Device. [4 Figs.] February 17, 1903.—When ——- occurs 
between the brush and the commutator of a dynamo-electric 
machine the current density is, it is stated, greatest at the edge 
at which the commutator segments leave the brush. According 
to this invention in line with the edge of the brush before men- 
tioned and mechanically attached to the brush is an auxiliary brush, 
and connected between the two brushes is a polarised relay, serv- 


(4834) 


mited, London. 
Brush-Shifting 


Fig.3. 
(0899) ” 3 


ping into the top thereof, and a valve serving to permit vapour or 
iquid to away as soon as vapour pressure is generated within 
the vessel but normally preventing either escape of the liquid or 
circulation of air thereover. A described apparatus comprises a 
water-tube with sealed-in connection wires at its upper and lower 
ends, and a rubber valve to permit escape of steam. The apparatus 
is — protecting electrostatic instruments. (Accepted April 
2, 1903. 


11,489. The British Thomson-Houston Company, 
ted, London, and H. 8S. Meyer, Rugby. In- 
duction Motor. [4 Figs.) May 20, 1902.—In order that 
the greater part of the current may not be uselessly ex- 
pended on ohmic resistance when starting an induction motor, 
and that it may be usefully employed in increasing the torque 
between the rotor and stator, it has heretofore been proposed to 
place the starting resistance on the rotor as an extra winding. 








Fig.7. 











| 
| 


Such an arrangement has not proved economical owing to the | 
fact that the starting resistance has added weight to the rotor, | 
and has in some cases displaced normal winding. According to 


this invention in such motors it is proposed to make the startin 
resistance of iron, so that it may be more or less usefully employe 
at al] times as part of the magnetic circuit. The resistance, as is 
usual, may be divided into a plurality of sections of different 
cross area ; it may be located in slots or channels as illustrated. 
(Accepted April 2, 1903.) 

° Lak . lectric Com- | ing to actuate in one or the other direction a motor mechanically 
a Se ke Lenten ) Brushes. | -4 to turn the brush carrier. It is found that current passes 
(2 Figs.] May 24, 1902.—For the collection of heavy currents it | between the two brushes in one or the other direction as the 
would in some cases conduce to efficiency and to sparklessness at | brushes require moving in one or the other direction, and by 
thecommutator if the brushes covered a less number of commu- | means of the relay, motor, and gear the desired movement, is 
tator segments than would be the case if their full sectional area effected. - The invention is limited in the claim to the device 
butted on the commutator. In brushes according to this inven- | in which the auxiliary brush is in line with that edge of _ 
tion the area of the brush in contact with the commutator is re- | main brush which the commutator segments leave. (Accept 
duced in at least one direction. It is stated that ‘It is considered | April 2, 1903.) 
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ELECTRICITY IN FRENCH SLATE 
QUARRIES. 


Tue recent debate in Parliament has again 
attracted attention to the labour troubles at 
Bethesda and the conflict between Lord Penrhyn 
and his workpeople. There have been many 
remedies proposed, varying from the expropriation 
of the proprietor of the quarries to the employ- 
ment of military force, but not one that a sensible 
man would dream of using. The true remedy in 
such a case is the introduction of machinery to do 
the heavy work, to cheapen the cost of production, 
and to render the proprietor less dependent on his 
men. In France great efforts have been made to 
apply electric power to slate quarries, and quite | 
recently a large installation has been erected, which | 
is full of interest to the proprietors of such 
quarries. 

The slate quarries hold a prominent place in the 
mineral wealth of France, although they are located 


In the first method, after clearing away the 
soil and rubble, the slate was worked by hori- 
zontal cuttings, 9 ft. to 18 ft. in height, the excava- 
tion being kept rectangular in shape. The two 
side walls across the grain of the slate were cut 
with great care and perfectly vertical, while the two 
other walls, cut in the roofing slates, were left with 
steps, the height of which was that of each hori- 
zontal layer removed. This was done with a view 
to counteract the slips, as these are much to be 
feared in workings of this kind. The slate was 
raised in a square wooden cage, drawn up along a 
fixed inclined cable, held fast at the bottom of 
the quarry, and on which the cage was suspended 
by a pulley. This method of working dates as far 
back as the twelfth century, the only improvement 
having been the use of a steam-engine for winding. 
Its disadvantages and dangers are manifold ; it 
requires the removal to the surface of the whole 
material stoped, both the good and the useless ; 
the stopes rapidly meet, and the work has to be 





in one district alone (the ancient province of Anjou), 
the chief town of which is Angers. 





Fig 1. 











sn 
(6243.4) 

These quarries are worked by several companies, 
the most important of which are the Société 


Ardoisiére de Anjou and the Commission des 
Ardoisiéres d’Angers. The former company have 
recently transformed their plant, and use elec- 
trie power in their underground sry, They 
own three main workings : those of Grand Maison, 
at Trélazé, of Misengrain, and of Renazé, and employ 
over 1700 men. The extensive lodes of roofing 
slate met with in this district belong to the silurian 
system, the seams of fissile slate alternating in 
almost vertical dips with beds of common quality 
slate and shale. Notwithstanding the regular 
quality of these seams and the care taken in the 
winning, the output in finished slates rarely ex- 
ceeds 15 per cent. of the tonnage worked. We 
believe the output in our British slate quarries to 
be even below this proportion. The annual output 
of the Société Ardoisiére de l’Anjou amounts to 
150 million slates, or about 50,000 metrical tons, 
with a value of approximately 130,000. One-sixth 
of this output is exported to Great Britain, Germany, 
America, Australia, and to other parts of the world. 
The company own above 700 acres of land, in which 
their quarries are situated ; in France it is incum- 
bent on quarry-owners to purchase the neighbour- 
ing surface land. 

Until about ten years ago the processes generally 
followed in the district for winning the slate were 
the same as those which ruled a hundred years 
back ; the plant also had hardly been modified 
either, and the proportion of accidents and deaths 
in slate quarries was greater than in coal mines. 
There were two methods of working these quarries 
which are still followed by the smaller companies 
or by private owners who lack the funds for putting 
down a new plant :—First, by open working, the 
slate being mined by underhand stoping ;_ or, 
second, by working under a vault left in the slate, 
and in which is a shaft, the slate being mined 
in the same way as in the first method, 








discontinued at a comparatively shallow depth 
from the surface ; the produce is all raised directly 


Fig.2. 
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there is always the risk that small original cracks 
may develop and involve its collapse, and a light 
foot-bridge has to be put up for inspecting it at 
regular and frequent intervals. In works of this 
kind, lighting by electricity was readily adopted 
and greatly appreciated. Arc lamps of 20 to 30 
amperes at 110 volts are generally used. 

In their more recent workings, the Société 
Ardoisiére de 1’Anjou sink a winding shaft 490 ft. 
to 990 ft. in depth ; this is driven in the common 

uality slate, and follows the roofing slate lode. 

he latter is worked by galleries from the lowest 
depth upwards, in stalls, the waste for filling u 
being lowered through a separate shaft. Black 
powder is used in the blasting operations. The 
larger blocks hewn downthave generally to be broken 
in pieces previous to their removal to the surface ; 
they are shifted and loaded on trucks with the 
help of electrically-driven winches. When the lode 
is more than 195 ft. in width, the winding shaft is 
sunk in its centre, and the winning is carried out 
on both sides of the shaft symmetrically in the 
same way as for the narrower lodes. The steam 
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above the heads of the workmen, this being a very 
dangerous practice. 

The second method has practically the same dis- 
advantages and dangers as the first. The work is 
commenced by, sinking a shaft in the centre of the 
roofing slate lode. When at a given depth, the 
lode is cut through all round, the work radiating 
from the bottom of the central shaft ; a kind of 
natural vault is thus obtained, which forms the roof 
of the workings. The winning then proceeds by 
downward stopes, in the same way as with the first 
method. The vault is not supported by columns ; it 
acts as.an arch or a girder, The French law 
allows for the vaults a length of 130 ft. with the 
grain when-the angles with the walls are sharp, 
and -a length of 165 ft. when the angles are 
rounded off by an arc of 32 ft. minimum radius ; 
the area of the vaults is not to exceed 21,520 and 
26,910 square feet respectively.. These conditions 
are still in force and apply to the smaller com- 
panies and private owners who work the slate 
quarries. on ‘this second method. - Much care 


has to be exerted in the formation of the roof; 


| winding engines require no special comment. 
|company have gradually developed the use of 





The 


electricity for lighting and power in their new 
underground workings ; the current is supplied by 
a number of steam-driven dynamos. In one installa- 
tion three cylindrical boilers with 375, 560, and 775 
square feet of heating surface have been put down for 

roducing the necessary steam for the electric plant. 

he water available in the neighbourhood being 
acid, these boilers, together with the eleven boilers 
for the winding engines, are fed with rain-water ; 
this is collected in large tanks, and pumped up into 
receivers placed above the boiler plant. A 150 
effective horse-power condensing Laval steam tur- 
bine drives two three-phase alternators. The 
second-motion shafts run at a speed of 1000 revo- 
lutions per minute, and the pressure of the steam 
at the inlet is 73.5 lb. per square inch. The con- 
denser is on the Breguet type, worked by a belt 
from the turbine, the condensing water being drawn 
direct by the air pump. The turbine can also ex- 
haust into the atmosphere. The two alternators 
are coupled to the second-motion shafts of the 
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turbine by Raffard couplings. Each machine is of 75 
horse-power, the power factor being about 80 per 
cent.; they always work in parallel. The alter- 
nators are on the homopolar type, with special 
compound exciting to render the pressure indepen- 
dent of the output. The stator of the exciting 
dynamo is supplied by a circuit shunted on the 
armature of the alternator, and in which is inserted 
the secondary of a regulating transformer (trans- 
formateur de compoundage), its primary being in 
series with the distribution system. 

Fig. 1, page 675, is a diagram of the exciting connec- 
tions, the references to which are the following :— 


A. Alternator armature. 
T C1. Primary of regulating transformer. 
T C2. Secondary of regulating transformer. 
S. Exciter magnet. 

The current supplied by the armature of the 
exciting dynamo may be considered proportional 
to the inducing flux ; and as the latter is propor- 
tional to the potential difference at the terminals 
of the exciter magnet, it is sufficient, in order to 
obtain the required current, that the potential dif- 
ference be equal, save, perhaps, one constant, to the 
current value given by the general formula. The 
magnet field of the exciting dynamo is a polyphase 
field, revolving at a given speed, developing at the 
collector of the exciter armature a continuous cur- 
rent, which is supplied to the alternator field. The 
magnet field, or stator, of the exciting dynamo, 
consists of a laminated core, with the usual poly- 
phase winding. The armature is also laminated, 
with special coils double wound. The armature sec- 
tions have Gramme or drum windings, the number 
of turns varying from one section to the other, on a 
sinusoidal curve. 

The two alternators are identical ; one of them 
drives the exciter by gearing, and the foundation 
plate of this same alternator carries an intermediate 
transmission shaft for driving the second alternator. 
The exciter is common to both alternators. The 
space available in the machine-room did not allow 
placing the alternators side by side. The speed 
of these machines is 1050 revolutions per minute ; 
each one can supply 50,000 watts at a frequency 
of 52 periods per second, and the pressure is 
maintained automatically on the rise, from 110 to 
120 volts, a slight over-compounding compensating 
for the losses on the line. Each alternator has 
two fixed armatures, built up of laminations, 
.017 in. in thickness, strongly held inside a cast- 
iron yoke. The phases of each armature are delta 
connected ; the two armatures of each alternator 
are invariably connected in parallel. A fixed 
exciting coil is placed between the two armatures ; 
it encircles completely the rotating field. The 
latter consists of a three-arm cast-steel spider ; the 

le-pieces opposite each armature are fitted with 
aicbisted extensions. 


Outside diameter of armature lami- 


nations... a cin ‘cm * 33.46 in, 
Inside diameter of armature lamina- 

tions ... ME ae seb i 23.62 ,, 
Width of each armature... ce 6.45 


Dimensions of armature bars” .47 by .19 in. 
Total section of magnet core 175 sq. in. 
Total turns of magnet coil ... me 790 


The exciting dynamo can supply 35 amperes at 
70 volts in continuous current ; it receives 120-volt 
three-phase current from the alternator. Its speed 
is in the ratio of 3 to 4, and is determined by the 
gearing connecting it to the latter. The stator is 
similar to that of a 4-pole, star-connected, three- 
phase motor. The rotor consists of a laminated 
armature, on the periphery of which are two 
groups of semi-closed grooves for the sinusoidal 
winding. The two sections of these groups are 
connected in series, the number of turns per section 
being 0, 3, 5, 6, 5, 3, 0, 3, 5. . . The sections that 
correspond with the sinusoidal negative curve are 
made by simple inversion of the coil ends. The 
commutator has 48 bars ard four sets of brushes 
connected two by two in parallel. 

The regulating transformer is on the ordinary 
pattern, and the air-gap is adjustable. It consists 
of three independent transformer parts, each cor- 
responding to a phase, and joined side by side in 
the same cast-iron frame. Each one has a laminated 
core, U-shaped, and a laminated yoke, fitted with the 
primary and secondary coils of each phase ; the 
coils are wound on the same former. Wedges can 
be inserted at will between the yoke and the core, 
to adjust the air-gap. A box containing the 
terminals and plugs is fitted above the frame ; 
the cables start from this box through porcelain 





insulators.’ The cores are 2.36 in. in width and in 
thickness, and 15.11 in. in length. The primary 
coil is 3.54 in. in inside diameter, and the secondary 
4.80 in. ; the number of turns is 6 and 35 respectively. 
Fig. 2, page 675, is a diagram of the connections. 

Owing to the compounding, the connections are 
all very simple, and the switchboard contains no 
regulating resistances, although the installation is 
with two alternators. The exciting circuits of the 
latter can be regulated in such a manner that the 
characteristics be sufficiently similar for a regular 
division of the loads. The alternators are protected 
by fuses. The switchboard contains a 50-ampere 
thermic ammeter for the exciting dynamo; two 
400-ampere ammeters for the alternators; a 130- 
volt thermic voltmeter; a three-direction bipolar 
voltmeter commutator ; a tripolar switch without 
fuse, on the 500-ampere type, for the two alter- 
nators; two tripolar switches, with fuse, of 150 
amperes, for the circuits ; a similar switch, of the 
same type, but of 50 amperes, for the exciting and 
three unipolar cut-outs for each alternator. 

The distribution lines from the generating stations 
are aerial; ample provisions have been made for 
lightning arresters and earthing, as the slate dis- 
trict is particularly liable to frequent atmospheric 
discharges. The lines down the shafts, in the 
galleries, cross-cuts and workings, are specially 
insulated, as they are exposed to shocks and 
acidular leakages. The underground lighting needs 
no special comment. The work has been greatly 
facilitated by the use of electric winches, for shift- 
ing the blocks as these are broken away, and 
loading them on to the trucks, one winch doing the 
work of half a dozen men. The winches have a 
tractive power of 18 tons, and are simply clamped 
down, without foundations. They are of simple, 
though strong, make, and require practically no 
attention. Each winch is in three parts—a wooden 
frame and baseplate, the gearing, and the motor. 
These are put together underground. The electric 
motor contains two stators, which act on the two 
parts of a rotor; these have a common squirrel 
cage. The armature contains no rings, nor rub- 
bers, nor rheostats. The starting is obtained by 
simply displacing a lever. For lifting the slate 
blocks the chain runs over pulleys held in the roof 
or on the walls, in hooks or rings that are driven 
in wooden wedges; the latter swell out through 
the dampness in the workings, and afford a firm 
grip. To displace the winch, the clamps that hold 
it down are removed, its cable is hooked fast, and 
the motor, on turning, draws the machine to the 
required position. 

he drills are worked by compressed air; the 
draining pumps and ventilators are electrically 
driven. 
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Ancient and Modern Engineering, and the Isthmian 
Canal. By Witiiam H. Burr, C.E., Professor of 
Civil Engineering in Columbia University. 1902. 
New York: John Wiley and Sons. London: Chapman 
and Hall, Limited. [Price 14s. 6d. net. ] 

In February and March, 1902, Professor Burr gave 

a course of six lectures under the auspices of the 

Columbia University, at the Cooper Union, city 

of New York, and at the request of the President 

of the University he has now published the subject- 
matter of these lectures, suitably expanded, in 
this volume. As lectures, they must have been 
very interesting; but, as now printed in book 
form, we venture to think they are much more 
valuable, for there is so much of an informative 
character in the lectures that it would be very 
difficult for an audience to profit to the full by 
simply hearing them ; while in their new form they 
can be read, marked, and inwardly digested at 
leisure, and nothing which is either instructive or 
interesting can then escape the reader. As the 
title suggests, the book deals with engineering as 
it was known and practised in ancient times, and as 
it is known and practised to-day. There is thus a 
sharp contrast by which we may gauge the extent 
of ‘the progress we have made, both in theoretical 
knowledge and in practical application of theory ; 
and the contrast is made more effective by the 
reproduction of photographs of many ancient 
engineering structures, as well of the most modern. 

In some parts of the book—as, for example, that 

dealing with bridges—part of the text is devoted 

to a concise explanation of the theoretical prin- 
ciples underlying modern practice ; but, although 

these explanations are good, and naturally find a 





‘ 





place in a course of lectures on such a subject, we 
venture to think that the real value of the book 
lies in the interesting summary of the engineering 
achievements of ancient days. Professor Burr has 
gone back to the writings of old Roman engineers, 
and shows us what these men knew, and (to some 
extent) what were the limitations to their scientific 
knowledge ; and one cannot but be filled with ad- 
miration for the genius of the men who accom- 
plished such great works in spite of their limited 
knowledge. 

The book is divided into six parts, corresponding 
to the six lectures. Part I. is devoted to ancient 
civil engineering works, and describes in a very 
interesting manner some of the engineering feats 
accomplished either in prehistoric times or in the 
early days of record. Reference is made to struc- 
tural and hydraulic works of prehistoric times in 
Chaldwa and Egypt, to the a of Egypt, 
the irrigation of the Nile, and some relics of the 
most ancient. arches and bridges. Passing to 
later times we come to the days of the Romans, 
a people whose characteristics were eminently 
suitable for the development of engineering, and 
who did not belie their nature in this respect. 
The author compares (page 19) the Greek character 
with the Roman from this point of view; and while 
we agree with his description of the latter, we 
venture to disagree with him when he says that 
‘fan effeminate or generally esthetic nation like 
the Greeks would furnish but indifferent oppor- 
tunity for the inception and development of great 
engineering works.” Austhetic the Greeks cer- 
tainly were, and, in the days of their decline, 
effeminate they may have been. But at its best 
the Greek character was far from effeminate. It 
was a noble character, perhaps too artistic and 
philosophical to excel generally in the exact sciences ; 
yet in architecture, which, as the author points 
out, was not distinguished from civil engineering in 
those days, what nation has left a better record 
than the Greek? We do not wish, however, to 
dispute about the thoughtless use of a word, so 
let us see what Professor Burr has to tell us con- 
cerning the Romans. This is to us the most 
interesting part of the volume. We are taken 
first to the Appian Way, and after having examined 
the nature of the materials forming it and the re- 
markable perfection of its construction, we go on to 
study Roman buildings in brick and stone, the old 
Roman walls and bridges and sewers. Many will be 
surprised to learn that in ancient Rome there were 
municipal building regulations and by-laws in 
force almost as complete, considering the differences 
in local conditions, as those in force to-day in Lon- 
don ; and they will be, perhaps, still more surprised 
when they learn for the first time of the extensive 
system of water supply in that ancient city. This 
is certainly one of the most remarkable feats of 
early engineering—remarkable alike in conception 
and in execution—and full justice is done to it by 
Professor Burr, who describes the different aque- 
ducts constructed at different periods, and discusses 
some of the problems the Roman engineers had to 
face. In the next chapter we are introduced to 
the Roman practice in tunnel construction; and 
we are sure that many engineers of to-day will 
feel themselves drawn very close indeed, in spite 
of the lapse of years, to the old Roman engineers, 
when they find one, Nonius Datus, who had laid 
out the plans for the construction of a tunnel in 
Algeria about 152 a.p., and who had left the work 
in the hands of a contractor, but was summoned 
back after four years to explain to the Roman Gover- 
nor why the two opposite sections of the tunnel 
would not meet, setting out his explanation that 
the contractor had made blunder upon blunder, 
and adding sadly: ‘‘As always happens in these 
cases, the fault was attributed to the engineer.” 
The last chapter of this Part I. is by no means 
the least important, although it does not deal 
with engineering structures. It shows us the 
state of scientific knowledge in those days, the 
views then held of the physical properties of 
matter, the mechanical conceptions at which the 
Romans had arrived, and the appliances they used 
in carrying them out. To a large extent the 
chapter is founded upon the writings of a Roman 
engineer, named Marcus Vitruvius Pollio, commonly 
known as Vitruvius, who wrote probably more than 
two thousand years ago. His work on ‘‘ Architec- 
ture,” which with him includes, of course, civil 
engineering, is in many respects most striking ; and 
we think Professor Burr has done useful work in 
setting out here some of the views of this ancient 

















May 22, 1903. ] 


ENGINEERING 


077 








engineer. We cannot refrain from reproducing 
Professor Burr’s quotation from Vitruvius on the 
qualifications of an architect, or, as we should say, 
architect and civil engineer. Here it is :— 

‘‘ An architect should be ingenious, and apt in 
the acquisition of knowledge; . . he should be a 
good writer, a skilful draughtsman, versed in geo- 
metry and optics, expert at figures, acquainted with 
history, informed on the principles of natural and 
moral philosophy, somewhat of a musician, not 
ignorant of the sciences both of law and physics, 
nor of the motions, laws, and relations to each other 
of the heavenly bodies.” 

So much for the mental qualifications of the 
‘architect ;” now for his moral attributes. ‘‘ Moral 
philosophy,” says Vitruvius, ‘‘ will teach the archi- 
tect to be above meanness in his dealings and to 
avoid arrogance ; it will make him just, compliant, 
and faithful to his employer ; and, what is of the 
highest importance, it will prevent avarice gaining 
an ascendancy over him; for he should not be 
occupied with the thoughts of filling his coffers, nor 
with the desire of grasping everything in the shape 
of gain; but by the gravity of his manners, and a 
good character, should be careful to preserve his 
dignity.” We fear that there is not much time de- 
voted by engineers to-day to the study of moral 
philosophy ; and while there are, fortunately, many 
who keep before them as high a standard of profes- 
sional conduct as that sketched here by Vitruvius, 
has not the rule of life for the present day been 
more truthfully sketched by a countryman of 
Professor Burr, the fictitious but very real David 
Harum, in thisform: ‘‘ Do to others as you think 
that they would like to do to you—but do it first” ? 
There are some respects, evidently, in which pro- 
gress has not been altogether for good. 

We have devoted considerable space to Part I. 
of this volume, because it deals with a subject of 
absorbing interest, and one on which too little has 





been written in a popular form. If Professor Burr’s 
lectures help to draw the attention of modern | 
students of engineering to the writings and practical | 
works of their predecessors in ancient days, they | 
will perform a useful service ; for it is only after a | 
study of the history of engineering that the true) 
merits of modern achievements can be realised, and | 
their effect on the progress of the science properly | 
estimated. 

The remaining parts of the book do not call for | 
such lengthy notice, although all are of great interest. | 
Part II. deals with bridges, describing the different | 
types, and showing some early forms as well as the | 
most modern. A considerable portion of this part | 
is devoted to the modern theory of bridge construc- 
tion. The illustrations are all of American bridges, 
and this is, perhaps, natural in an American work, 
but we believe it would have been an improvement, 
and instructive to the American audience which 
heard the lectures, and to the American people who 
read them now, to give some illustrations of the 
practice in other countries. France, for example, 
has some of the most beautiful bridges in the world; 
and surely the Forth Bridge might have been taken 
as the illustration of the cantilever bridge! It cer- 
tiinly would make a more pleasing illustration than 
the American bridges shown in the text. We re- 
cognise, of course, that it might not be easy for the 
author to procure these illustrations in time for his 
lectures, but the book would certainly have been 
improved had the ‘‘ modern engineering,” here and 
in other parts of the volume, been less purely 
American, 

Part III. treats of water works for cities and 
towns, and occupies more space than any other 
part of the volume. The author has gone into the 
subject very thoroughly, pvinting out the problems 
to be solved, and the considerations of which ac- 
count must be taken, and describing the actual 
systems of supply in several American towns. 
Perhaps the most interesting portion is that devoted 
to an analysis of the different ways in which the 
water supplied to a town is used: from which it 
appears that from 30 to 50 per cent. of the supply 
is wasted, while in New York the quantity running 
off without serving any useful purpose is not less 
than two-thirds of the total quantity supplied. 
This is an enormous waste, and only a small pro- 
portion of it is put down as absolutely incurable ; | 
so that it will be seen we are as yet very far from 
perfect economy in water supply. An interesting | 
set of tables is given, showing the population and | 
daily consumption of water per capita in various | 
American, English, and foreign towns. Only Eng- | 
lish towns are given, so that Glasgow does not | 





appear in the list—perhaps a little unfortunately, 
as it has the best water-supply system in Great 
Britain, both from the point of view of excellence 
of supply, and as a remarkable piece of municipal 
engineering. 

art IV. is entitled ‘‘Some Features of Railroad 
Engineering,” and does not call for special notice. 
English readers will find numerous illustrations of 
the most modern types of American locomotives ; 
we could have wished’ that American readers might 
have found some illustrations of British practice, 
as there are considerable differences between the 
two, and comparison is instructive as well as 
interesting. 

Parts V. and VI. must be taken together. They 
deal with the much-discussed question of the 
Isthmian Canal; and as that question is at 
present—or has very recently been—occupying 
public attention, we recommend all interested in 
the subject to read Professor Burr’s descriptions 
of the rival routes. Part V. discusses the 
Nicaragua route, tracing the history of the dif- 
ferent proposed schemes for such a canal, and 
considering in detail the special features of the 
route adopted by the Isthmian Canal Commission. 
Part VI. discusses similarly the Panama route, 
and sketches the history of that scheme up to the 
present time. Each part is profusely illustrated 
from photographs of scenes on the different 
routes, and these help the reader very materiall 
to appreciate the engineering difficulties which 
must be faced and overcome in either case. Fin- 
ally, the author gives a critical comparison of the 
two routes, from which it would appear that the 


advantage, all things considered, is with the Panama } 


route. It is cheaper, and would take less time to 


complete—or, at least, would not take any longer to} 


complete than the other route ; there is an existing 


railroad on this route, and a large population in | 


the vicinity, which would make the commencement 
of operations, and the housing and organisation of 
labourers, less difficult than on the Nicaragua route, 
where a railway would have to be made, and where 


there is no existing population. The Panama route |; 
is only about one-fourth the length of the other, | 
has fewer locks, less elevation of summit, and far |; 
less curvature, and the controlling works for water | . 
supply can be made simpler, and may be more} 
importance | 


easily maintained. In commercial 
there is no advantage to either ; for, although the 
Nicaragua route is nearer to the United States, 


the time gained in arrival at the end of the canal | 
Altogether, | 
Professor Burr has dealt with this interesting | 


may be lost in passing through it. 


question in a very clear and satisfactory manner. 


We have no doubt this volume will be read with | 
great interest and considerable profit by many | 


lovers of the science of engineering. 
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THE CONSTRUCTION AND WORKING 
OF MACHINE REAMERS AND REAM- 
ING HEADS. 

By E. Bruce Batt, Wh.Ex., A.M.I.M.E. 
(Concluded from page 610.) 

John M. Rogers’s Reamers.—These reamers are 
illustrated in Fig. 15, and are formed with a hole 
to fit the arbors having Morse tapers, there being 
several sizes of reamers to each number of taper. 
The cutters are made of section steel, and are 
tightly fitted in corresponding dovetailed grooves, 
the bottoms of which are inclined to the axis of 
the reamer, adjustment being effected by driving 
the blades along these grooves. The back of the 
shell is formed with the usual slot to engage with 
the driving key of the arbor. All these reamers 
are fine specimens of workmanship, and give excel- 
lent results in working. Fig. 14 shows a shell 
reamer manufactured specially for finishing long 








holes in cast iron, the shell being cut away, as 
shown, to give ample room for the accumulation of 
cuttings. - 

Reaming Heads.—Above 4 in. the shell reamer 
evolves into the reaming head, which consists of a 
cast-iron block having the hardened steel cutters in- 
serted in a similar manner to theshellreamer(Fig. 6). 

One great point to avoid in constructing these 
reamers is an excessive number of cutters. This 
not only adds to the cost of construction, but also 





to the cost of upkeep in renewals, and more parti- 
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cularly in adjustment. Reamers for cylinder work, 
especially when used in the vertical boring mill, 
need have no more than four or six cutters; in fact, 
excellent results have been obtained with heads 
16 in. in diameter, having but four cutters work- 
ing (Figs. 17 and 18). This is a great advantage to 
the operator, as he can see that each cutter is 
doing its fair amount of work. 

The spacing of the cutters forms the following 
angles taken in rotation :— 


1 and 2 
ee 
eee 
Do at 


The sides of the reaming head between the 
cutters, including the greater angles, are cut away 
to enable the operator to watch the surface finished 
by the cutters as the work proceeds. 

These heads when used vertically should be loose 
on the stalk, having a freedom of about .006 in., 
the weight of the reamer being taken by a collar 
underneath the stalk, the driving being effected by 
a loosely-fitting key. 

Flexible Heads.—To reap the full benefits of 
having a complete set of reamers in any shop, con- 
stant use must ‘be made of them in the lathe, 
boring and turning mill, and drilling machines. 
The field for the most beneficial use of the reamer 
is amongst the engine lathes, but great difficulty 
has been experienced in applying~tliem to the 
finishing of holés,:.and consequently they have 
been discarded by many firms. -The trouble does 
not lie altogether in the reamer, but in the method 
of using it. 

The common practice has been to employ reamers, 
like that shown in Figs. 11 and 12, page 609 ante, 
and to force them through the hole with the aid of 
the tailstock, a spanner being placed on the square 
at the end ‘of the shank to’ prevent the reamer 
from rotating. This method is always found un- 
satisfactory, as it produces a tendency to bind ; 
moreover, if great care is not exercised,-the reamer 
will give trouble by its liability to draw itself in. 

The most serious troubles, however, are ex- 
perienced from the fact that the column of the tail- 
stock is not true with the axial or centre line of the 
lathe, and consequently the stalk of the reamer is 
not quite true with the bore of the hole. This 
causes the reamer to crowd sideways, and the re- 
sultant bore will be larger than the reamer, the 
amount depending upon the inaccuracy of the posi- 
tion of the tailstock. In addition to this, the 
spanner or key, which prevents the reamer from 
rotating, often gets locked, and necessitates the 
stoppage of the lathe to enable it to be freed before 
the operation can be completed. 

It will thus be seen that the practice of constrain- 
ing a reamer is entirely opposed to its successful 
working. This has been recognised throughout 
Messrs. Ludwig Loewe’s practice, for in their chuck- 
ing equipment of boring mills, a floating arrange- 
ment is provided by placing the end of the reamer 
stalk in a loose-fitting bush, the driving being 
effected by means of a pin which passes throvgh 
the bush and the end of the stalk, the pin being 
made a fit in the bush and slack in the reamer. 
Freedom in all directions is thus obtained, which 
overcomes any want of alignment in the position of 
the turret head. One drawback to this arrange- 
ment is that the stalk has a slight tendency to cant 
by being crowded to one side of the hole in the 
bush, and if care is not exercised the reamer will 
cut oversize at the beginning of the hole until. the 
guide-blades bring the reamer into its correct posi- 
tion ; this defect will also tend to cut oversize ina 
long hole. 

To overcome this objection, and obtain all the 
features of a flexible head, the Ball and Southan 
attachment was designed. This attachment is 
illustrated in Fig. 19, opposite, and was designed 
primarily for lathe use. 

As will be seen, the arbor carrying the reamer 
is supported in a socket having a Morse taper or 
a parallel shank, as occasion may demand. This 
socket is extended and works on a hardened steel 
centre, fixed in a circular sleeve or box. A pin, 
which is a drive fit in the box, retains the socket in 
place and prevents its rotation, and consequently 
effects the drive; the hole in the shank is of 
sufficient clearance to enable the socket to have a 
circular pendulum motion within the limits of 
freedom of the box. Two studs are fitted to the 
box, having clearance holes in the flange of the 
socket, these studs forming guides for the compres- 
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sion springs shown. These springs take all back-| Working.—The essential condition to be fulfilled 
lash out of the attachment and keep it alive, and | for the successful working of reamers and reaming 
also effectually prevent any binding. The hole in| heads is that they should be entirely unrestrained, 
the socket through which the driving pin passes is | except in the case of jig reamers. When in use on 
so located as to allow the centre in the box to have | gun-metal or steel, a very ample flood of lubri- 
a clearance of yg in. from the end of the socket. | cant should be provided ; an emulsion of one part 
When in operation, the thrust of the reamer is taken | of oil to twenty of water gives good results, for, in 
by the above centre. To carry the attachment a_| addition to its lubricating properties, it prevents 
dummy centre is made to fit each lathe, having a/| the work and machines from corroding. . 
parallel end to fit the box. This centre is pre-| In machining mild steel the machine should be 
vented from rotating by a pin fixed in the column | run slowly, and a fine feed used ; in no case should 
of the tailstock and the tang on the centre, as/an amount of over .002 in. be left to ream out with 
shown. | the finishing reamer, or trouble will ensue by seiz- 
The illustrations, Figs. 19 and 20, show one of | ing, especially if the tool be run too fast. Cast 
these attachments, with its complement of arbors | iron can be cut dry, but better results are obtained 
and a representative size of reamer against each | with keen cutters by the use of a lubricant. When 
the cutters are dull, trouble will be experienced 





arbor, 
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when working with a lubricant, especially in hori- an expander, and the metal afterwards regaining 
zontal work, for the dust causes the guides to seize | somewhat of its original form. 
by getting between them and the surface of the} 2. The work being heated in the boring operation, 
work, ‘and not allowed to cool before the reamer is passed 
It should be noted that the action of water down, and on consequent cooling the hole con- 
causes the surfaces to glaze, making it most difficult | tracts to a certain extent, thus becoming under 
to work, By far the most satisfactory results are | size. A reamer having a tendency to cut oversize 
obtained with the use of compressed air; a jet blown |can be checked by stoning the parallel portion 
down the hole behind the reamer clears away the |of the cutting edge down, with the exception 
dust and leaves the work smooth and clean. ‘of about 4 in. next to the leading edge. The 
Tf it is desired to finish a hole with a reamer , blades will thus form a rubbing guide, and keep the 
directly from. the boring tool, without the inter- | cutting action of the reamer within the limits of the 
mediate use of a sizing reamer, an allowance of from | diameter of the blades. 
-001 in. to .003 in. should be left. In no case} A noteworthy example of reaming is to be seen in 
should an amount above the latter quantity be left, the manufacture of the Mauser rifle, for in machin- 
even on holes as large as 16 in. in diameter. By ing the barrels a reamer is used to finish the hole, 
keeping within these limits the life of the reamer | which is approximately only ;% in. in diameter and 
is greatly increased. By following this practice, the | 30 in. long. This reamer is, of course, of the solid 
reamer shown above has finished 48 holes, 6 in. | type, and is lubricated with oil at about 40 Ib. 
in diameter and 18 in. long, without resetting, and | pressure per square inch, which is conveyed quite 
the cutters were in excellent condition after finish- | up to the cutting edge of the reamer, and clears the 





ing the last hole. 
As another example of the capacity of these tools | 
may be mentioned the performance of a 1}-in. ad- | 
justable reamer, which finished two hundred gear- | 
wheel blanks without attention, and was then in a 
fit condition to do as many more. The pheno- 


menon of a reamer finishing a hole smaller in dia- 
meter than the reamer itself is mostly traceable to 
two conditions :— 

1. The cutting edge of the reamer becoming dull, 
and excessively compressing the metal by acting as 





|hole of cuttings. 


A hole 4 in. in diameter and 
12 in. long has also been finished with a reamer of 
this description. 

Fig. 21 shows a batch of castings, the bore of 
which has to be produced perfectly true and parallel, 
and absolutely interchangeable. These, as will be 
noticed, are first faced in the lathe and finished 
on a radial drilling machine, being bolted to the 
table in rows; all the holes are cored, and are 
brought to reaming size by a twist drill, the operator 
passing from one to the other until all in the batch 


‘on a central valve engine liner. 








are roughed out. During the time taken to com- 
plete this operation, the first castings have com- 
aw cooled down and are ready for the reamer. 

he reamer is then passed through each hole, fol- 
lowing the same routine as that of the drill, and as 
each casting, is finished (the reamer being at work 
on the next), it is removed, and another rough one 
substituted; so that by the time the reamer has 
reached the last, there is a fresh supply of castings 
ready for the same cycle of operations. A cast- 
iron sleeve, accurately ground, works inside these 
bushes, forming a steam-tight joint without the 
assistance of packing. These castings were origi- 
nally bored with great care in the lathe, and 
although 60 per cent. more time was spent over 
this operation, the result was not to be compared 
with the production by the aid of the reamer on tl e 
drilling machine. 

Fig. 22 illustrates the use of the reamer in boring 
a phosphor-bronze valve-motion link ; the machin- 
ing of these is a very delicate and important opera- 
tion, the holes not only having to be perfectly 
round and parallel to themselves, but absolutely 
parallel to each other. In this operation the flexible 
head attachment is also used with marked success. 

Fig. 23 illustrates the reaming head in operation 
With the aid of 
the reamer, the bore is produced within .0001 in. of 
being parallel and round. One of these liners as 
——* is shown standing on the table of the 
mill. 

Fig. 24.—-This illustrates the most difficult work 
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the reamer is called upon to do—namely, the finish- 
ing of a broken hole. In this case the head is fixed 
to the tool-post. There are six cutters in this 
special head—two straight or parallel, and four 
spiral; the straight cutters, being at opposite sides, 
are set to lead in advance of the spiral ones, but 
cut under size by approximately .0005 in., the 
spiral ones are set out to finish the hole to size, 
removing what the straight ones have left. The 
success of the head is due to this arrangement 
of cutters. 

These illustrations are merely to show ordinary 
every-day examples of the use of the reamer, the 
photographs being taken from time to time as each 
batch of parts was being machined. 

Before concluding this article, it would be well 
to sum up the advantages and disadvantages of the 
extensive use of reamers. Among the former may 
be mentioned :— 

1. Absolute interchangeability easily obtained. 

2. Greatly reduced cost of machining holes re- 
quiring accuracy, as 4 cheaper class of labour can 
be employed, the need of great skill in boring being 
eliminated. 

3. Holes having a length equal to several times 
their diameter can be bored absolutely parallel ata 
fraction of the cost compared with boring with 
a single tool. 

4, Lathes worn to such an extent as to preclude 
them from use in boring can be satisfactorily used 
on this class of work, by the use of the reamer with 
a floating attachment. 

5. A perfect finish is given to all holes used for 
bearings ; this cannot. be obtained by simple 
boring. 

The above are a few of the many advantages 
which make themselves felt in shops where machine 
reamers have been adopted. The disadvantages 
may be summarised as follows :— 

1. The need of an efficient tool-room and taol- 
room staff to keep the reamers in order. (By som 
this might not be considered a disadvantage, as it i 
difficult to successfully manage a shop without this 
department. ) 


2. A rather heavy capital expenditure required | 


for the equipment of a complete set of reamers. * 

This, however, can be looked upon as an-invest- 
ment, for the saving effected fully justifies the lock- 
up of capital. 








CHEMICAL MANUFACTURING 
IN ITALY. 

Tue general attention which has been drawn to 
the undoubtedly great advances made of late years 
by Italian industries suggests that the moment is 
not inopportune to say a word or two regarding the 
chemical industry of the Peninsula. The general 
progress is certainly concerned far more with the 
textile interests, more especially silk, than with 
the various chemical manufactures ; but still these 
latter have their place in the list of industries 
showing expansion, and should not be overlooked 
by students of Italian economics. Perhaps a 
reason why so little reference is to be found on the 
subject in the writings and speeches of those who 
have had their say on the industrial development 
of Italy, is to be found in the fact that chemical 
manufactures are difficult to deal with, both from 
lack of expert knowledge on the part of. the poli- 
tician and also from the general ignorance of the 
public to whom the remarks are addressed. It is 
one thing to talk about silk and steel, and quite 
another to enlarge upon superphosphates or bitar- 
trate of potash. The intelligent interest probably 
aroused in the popular mind in the first case might 
easily prove evanescent in the second. Every one 
knows what silk is, and most people have an intel- 
ligent acquaintance with the properties of the com- 
moner metals, and this, of course, makes it easy 
enough to address the pubiic on points connected 
with their production. However, it should be 

nossible to give some salient facts concerning the 
ftalian chemical industries without drawing too 
much upon the jargon of the text-book. 

Statistical returns are apt to be wanting in 
clearness to those who wish for detailed information : 
this statement applies just as much to one country 
as to another, systems of classification of a very 
arbitrary character being commonly met with. In 
our own Board of Trade returns, recent agitation 
has caused alterations to be made which will 
materially enhance their importance. But this by 


the way ; the difficulty in our mind at the moment 
is to devjde what processes are legitii ately to be 


classed under chemical manufactures. Take, for 
instance, the important sulphur industry : in the 
official returns, at least in those easily accessible to 
English readers, the statistics relating to sulphur are 
found under the heading of ‘‘ Ores and Minerals.” 
No doubt this is quite warrantable, yet the distil- 
lation of flowers of sulphur from the crude rock is 
more of a chemical than a mining process. This is 
only mentioned as one instance, and the point is 
only of small importance in regard to a general 
article like the present. 

With respect to alkalies, Italy has now seriously 
entered into the task of satisfying at least a portion 
of her own requirements. Recent statistics put 
the annual consumption of caustic soda, carbonate 
of soda, and carbonate of potash at a value of 
280,000/., all of which is imported. It is not sur- 
prising that owing to the cost of fuel the attempted 
introduction of the Leblanc process in the past was 
attended with failure. Negotiations for the intro- 
duction of the ammonia soda process proved abor- 
tive, owing to financial difficulties with the Belgian 
syndicate. I is hardly surprising, in view of 
Italy’s progress in the applications of electricity, to 
find that quite recently the electrolytic process of 
alkali manufacture has been established, and from 
all accounts promises to be successful. At Rome a 
company has been formed to work the Hargreaves- 
Bird process, with a capital of four million lire, 
while companies working other processes have re- 
cently sprung into existence in Milan and Varallo. 
With regard to sulphuric acid, the manufacture 
of which forms an integral part of the mori- 
bund Leblanc alkali process, considerable pro- 
gress has to be reported in connection with two 
modern manufactures —those of superphosphates 
for agriculture and of tartaric acid. 

A year or two ago the number of works making 
sulphuric acid was 25, the imports from France 
having largely decreased. In 1894, for the first 
time the exports of acid exceeded the imports. A 
good many of the works make acid only for their 
own use, as in the case of the superphosphate and 
dynamite manufacture. Although sulphur is so 
plentiful in Italy, it is very little used for sulphuric 
acid making. Copper pyrites, which is found in 
several places in Italy, is generally used, the 
copper being recovered by the wet process, as in 
England. For a long time a very primitive kind of 
burner was in use, but now the work is carried on 
with pyrites burners and accessories of the most 
modern character. It is calculated that more 
than half the total production of acid is used in the 
thanufacture of superphosphates, the artificial 
manure trade having witnessed enormous develop- 
ments of late years. German enterprise has had a 
good deal to do with the popularisation of artificial 
manures in the agricultural community, the 
popular catechism on their use sent out by the 
firm of Walter and Co. calling for commendation. 
Perhaps more might be done with advantage in 
this way by our manufacturers and _ exporters ; 
certainly most works on the subject are written in 
too technical language to engage the attention of 
the average agriculturist. here are about 50 
chemical manure factories now in operation, 11 of 
them being situated in Lombardy, the total pro- 
duction for 1900 being estimated at 2,773,150 
quintals*, Although the raw phosphatic material 
is very largely of foreign origin, it may be 
mentioned that considerable deposits have been 
found in the extreme south of Italy, on the shore 
between Gallipoli and Otranto. This deposit con- 
sists of coprolites, bones, &c., embedded in a 
porous tertiary limestone; the yield has been 
variously stated. from 8 to 35 per cent. of phosphoric 
acid, and the available material has been estimated 
at nearly three million cubic feet. Perhaps it will 
tend to make the subject more complete if a word 
or two were said as to the connection of sulphuric 
acid with the fertiliser manufacture. The calcium 
phosphate, as found in the earth so plentifully in 
certain places, is not at all well adapted for manurial 
purposes, because of its insolubility in water. If, 
however, the material is treated with sulphuric 
acid, a po perme is formed, soluble in water, 
a fact which naturally renders it immediately 
available for plant nutrition. 

Turning now to the consideration of alum, we 
have a case in which retrogression, instead of 
progress, has to be recorded. The alum industry 
near Civita Vecchia is of long standing, but it has 
always suffered from the disadvantage of lack of 





* A quintal is about 2 cwt. 











suitable and cheap transport between the works 
and the port. Of late years the manufacture has 
largely fallen off, it having been found preferable 
to export the crude mineral to places where its con- 
vertibility into pure alum, which is a double 
sulphate of alumina and potash, can be carried out 
under more advantageous conditions. 

With regard to boracic acid and borax, the 
former of which has been for so many years a staple 
product of Tuscany, it is: difficult to say anything 
with precision as far as the matter concerns the 
industries of Italy. The boracic acid works are 
now largely controlled by Borax Consolidated, 
Limited, and presumably the output and prices are 
subject to the arrangements made at headquarters. 
The discovery of large deposits of borate of lime 
in Chili and Argentina, and the natural borax 
of California, has naturally taken away from 
Tuscany her supremacy in the supply of this 
interesting product, the manufacture of which, 
from the fumeroles of the Tuscan lagoons, dates as 
far back as 1815. The exports from Tuscany 
were : in 1840, 700 tons; in 1860, 2000 tons ; and 
in 1887, 3500 tons. More recent years give the 
following figures :—1891, 1914 tons; 1894, 1274 
tons ; 1899, 2610 tons ; the mean for the decade of 
the nineties being 1748 tons, a figure which cer- 
tainly does not show the progress exhibited by 
other departments of the chemical industry, but 
which still shows that the business is anything but 
defunct, as some seem to have supposed. Of 
manufactured borax the exports show considerable 
variation from year to year, but the average for 
the nineties shows the respectable figure of 433 
tons, though insignificant enough in face of the 
world’s total annual output, which has been esti- 
mated at 50,000 tons, 40,000 to 45,000 of which are 
produced by Borax Consolidated, Limited. 

We pass on now to the consideration of that very 
mephitic liquid, bisulphide of carbon. This has 
found a considerable application in the wine- 
growing districts as a preventive against the 
phylloxera scourge. Although enquiries made at 
Florence a year or two ago brought the reply that 
its use for this purpose had been abandoned, it 
would seem from a recent report published in the 
Bulletino Officiale di Agricoltura, &c., that its 
advantages had been amply demonstrated, in Sicily 
at all events, a contract having been entered into 
between. the local agricultural official at Catania and 
the proprietors of the local carbon bisulphide works 
for the latter to supply the amount of the liquor 
required at a fixed price. There are carbon bisul- 
phide works at Milan and Bari as well as in Sicily, 
the total output for 1900 being put at about 3000 tons. 
Quite recently it has been largely used for extracting 
oil from the residues remaining after the extraction 
of pure olive oil in Sicily, and this use of it bids fair 
to undergo considerable extension, the product being 
in demand for soap-making. Apart from the very 
high rates charged by carriers for the conveyance of 
this inflammable liquid, it is clear that Italy is in a 
good position to supply her own needs, as the raw 
materials, sulphur, and charcoal are produced in 
abundance. 

Turning to a more delectable substance, we 
have now to consider a prominent by-product “of 
the wine manufacture: the argol, or bitartrate of 
potash, which is deposited in the vats during the 
fermentation process. This has long formed an im- 
portant article of export to America, Germany, and, 
to a lesser extent, the United Kingdom, for the pre- 
paration.of tartaric acid. In 1885 the Italian Govern- 
ment offered substantial prizes to persons opening 
citric and tartaric acid works in Italy, preference 
being given to firms making their own oil of vitriol. 
The output was to be half a ton of the acids per day. 
We are not in possession of any figures showing to 
what extent this idea has come to fruition ; but the 
increased figures shown in recent statistics regard- 
ing the export of citric acid,-and the decrease 
in the amount of crude tartar exported, certainly 
tend to show that the intention of the Government 
to foster their chemical industry has met with 
response from manufacturers. Some technical skill 
is requisite to ensure the manufacture being a 
success, for although in theory the conversion of 
bitartrate of potash into tartrate of lime, and tle 
latter into tartaric acid, is simple enough, yet it is 
apt to prove of considerable difficulty in practice on 
the large scale. Some idea of the importance of 


the argol trade will be gathered from the statement 
that the annual production is in the neighbourhood 
of 10,000 tons ; though, of course, as regards the 
world’s supply of this material, the production 
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of other wine-growing countries—notably France 
:nd Spain—has to come under consideration. With 
regard to citric acid, the production in Messina in 
1901 was 2406 ewt.—a figure which shows decisively 
that Sicily is not now allowing other countries 
to monopolise the manufacture as of old. Con- 
centrated lemon juice and citrate of lime are also 
largely shipped from Sicily to other manufacturing 
countries. Citric products, perhaps, come more 
correctly under the head of pharmaceutical 
products, in which Italy has made great strides of 
late years. Citrate of magnesia is manufactured to 
the value of 20,0001. annually at Brescia and Milan ; 
while there are very important quinine works at 
Genoa and Milan, the output having doubled in 
recent years, and now being stated to exceed that 
of any other European country. Besides the staple 
product, sulphate of quinine, many other medicinal 
chemicals are manufactured at the Milan works, 
prominent among these being the iodides and 
bromides of the alkalies. 

Another reference to the vines has to be made, 
now we come to consider sulphate of copper, for 
which there is a considerable demand by agri- 
culturists. As a germicide, the value of this salt 
is recognised the world over, though it is in the 
vineyards of Southern Europe and in the currant 
fields of Greece that it finds its greatest applica- 
tion in order to combat the dreaded peronospora and 
phylloxera. About 8000 tons of the salt are made 
annually in the country ; but this is not sufficient, 
and a considerable quantity is imported at Leghorn 
from England and Germany, the amount having risen 
from 1835 tons in 1895 to 3177 tons in 1900. Of 
late, according to consular reports from Leghorn, 
the British article has been to a large extent ousted 
on account of price by American sulphate of similar 
quality. At one time a compound of iron sulphate 
and copper sulphate was largely imported from 
America on account of cheapness, but it was not 
found at all satisfactory, and the article now coming 
into Italy from the States is the pure copper 
sulphate. The foreign product appears to find 
greater favour among small agriculturists than does 
the home product, and this entirely because it is 
packed in hard-wood casks, which can be sold, while 
the Italian-made sulphate is distributed in bags. 

We are not in this article dealing with mining or 
metallurgical products, though, as we have already 
pointed out, the line of demarcation which may be 
supposed to divide chemical from other industries 
is a very faint and withal arbitrary one. Among 
the other chemical products, which our space only 
permits bare mention of, are: nitric acid, hydro- 
chloric acid, sulphate of soda, sulphate of alumina ; 
sulphates of iron, magnesia, and ammonia ; 
phosphate of soda, carbonate of lead, nitrate of 
potash ; silicate of soda, red lead, and litharge ; 
zinc oxide, bichromates of potash and_ soda, 
arsenious acid, and calcium carbide. 

Gunpowder and dynamite are manufactured on a 
scale sufficient for government and general require- 
ments. In 1887 a refinery for camphor was esta- 
blished in Italy, and the refining of glycerine is also 
carried out on a large scale, the crude product being 
obtained from the stearine works of the country to 
a great extent. It is unnecessary to carry our review 
further. It will not be without utility to readers, 
both in England and Italy, who may require infor- 
mation on any of the points touched upon. Such 
information is not, to the best of our knowledge, to 
be found collected within any one cover, but has to 
be searched for at a considerable expenditure of 
time in the dusty tomes embodying the official and 
consular reports of the countries concerned. 
Perhaps it may not be superfluous to draw attention 
to the very useful publication, Il Bolletino ufficiale 
del Ministro d’ Agricoltura Industria e Commercio, 
published officially every week in Rome, and which 
is to be found in some of our principal libraries. 
Of course, its utility is limited to those who have 
an acquaintance with the Italian tongue, an 
acquaintance which we have every reason to suppose 
is anything but widespread. Perhaps Sir F. Bram- 
well’s suggestion at the last meeting of the British 
Association, that Italian should be adopted as the 
extra language to be learned by all nations in order 
to facilitate trade, will do something to draw 
the attention of Englishmen more strongly to this 
mellifluous and easily-acquired tongue. 








Frencu Steet Rais.—The production of steel rails in 
rance last year was 301,434 tons. The corresponding 

ne in 1901 was 291,528 tons, and in 1900, 278,194 
ns, 





THE ROYAL SOCIETY SOIREE. 


Tuts year, for the first time within our recollec- 
tion, the annual soirée of the Royal Society was held 
on Friday night instead of Wednesday night. The 
change, no doubt, is due to the altered rules under 
which Parliament works. Formerly Wednesday 
night was an off evening in the House, and mem- 
bers were at liberty to attend the conversazione of 
the Royal Society ; under the present rules they 
are all occupied on Wednesday, and Friday is the 
only evening which they have at leisure. The meet- 
ing last Friday, the 15th inst., was a highly success- 
ful one, and was attended by the Prince of Wales 
and by a very large gathering of men of science and 
others. ‘The collection of exhibits for the instruction 
and amusement of the visitors was rather smaller 
than the average, and excepting Sir William Crookes’s 
display of the emanations of radium, it can scarcely 
be said that there was much that was either new 
or important. There was, however, a good level 
of excellence all round, and the visitors found 
plenty to attract them. 

We will take the exhibits, as far as possible, in 
the order in which they were placed. In the Office, 
Professor Silvanus P. Thompson, F.R.S., displayed 
a series of photographs and objects relating to Dr. 
W. Gilbert, of Colchester, and his famous treatise 
‘*De Magnete,” and comprising also the earliest 
known map of the moon from Gilbert’s ‘‘ De 
Mundo. Nostro.” 

Next to this table Mr. T. H. Blakesley, M.A., 
showed his direct-vision spectroscope of one kind 
of glass and of minimum deviation in the field of 
view. The ray passes through four prisms in suc- 
cession, and any number of these elements can 
be employed together. The vision is made direct 
for the central ray by making the refracting angle 
of the prisms such that this angle is equal to half 
the deviation it produces. The first, and also the 
fourth, prism is right angled, and has one of its 
angles calculated by this rule. A full description 
of this apparatus will be found in our report of the 
last meeting of the Physical Society, on page 701. 

The apparatus for the estimation of minute 
quantities of arsenic in beer and’ brewing ma- 
terials, exhibited by Professor T. E. Thorpe, 
For. Sec. R.S., has been worked out in the 
Laboratory of the Board of Inland Revenue. The 
Marsh-Berzelius test is applied, and the hydrogen 
is evolved, not from zinc and sulphuric acid, but 
electrolytically from dilute sulphuric acid. A 
small glass vessel, open below, is placed in a 
porous cell, which itself stands in a glass cylinder 
surrounded by cold water. The cathode is a cone 
of sheet platinum suspended in the cell, the anode 
a platinum cylinder ; the current is taken from the 
mains through lamp resistances. Distinct arsenic 
mirrors were displayed, obtained with liquors con- 
taining as little as 0.005 milligramme of arsenic in 
25 cubic centimetres of beer. 

In the Officers’ Room Dr. A. Macfadyen and Mr. 
S. Rowland, of the Jenner Institute of Preventive 
Medicine in Chelsea, had their machine at work 
which disintegrates cells and micro-organisms with 
the object of obtaining their intercellular con- 
stituents, and of settling the much-contested ques- 
tion whether or not bacteriological action is neces- 
sarily bound to organised living cells or may also be 
produced by dead non-organised enzymes. The 
disintegration may be effected with or without the 
aid of sand. In the second method, the bacteria 
are first placed in liquid air—the Jenner Institute 
has a liquefying plant, which, though it does not 
kill them, renders the m very brittle—and. then 
crushed in a bronze cylinder into which a plunger 
is forced three or four times a minute. The ma- 
chine is worked by an electric motor. No grinding 
substance is used, and the cylinder, which is not ex- 
posed to heavy mechanical stresses, is suspended 
within a vacuum-jacketed liquid a j1vessel. 

In the ephelkystika or tractate curves, and 
machine for drawing them, of Colonel Hippisley, 
C.B., a pantograph is used. The tracing point 
is guided by a machine tracing out the curve—e.g., 
an ellipse, whose tractate is desired ; the marking 
point carries an arm, at the end of which is a 
small knife-edged wheel, which marks out the 
tractate. To use the simile of a bicycle, the length 
of the pivoted arm would represent the distance 
between the front steering wheel, describing the 
ellipse, and the small hind wheel. 

With the aid of his hydrogen thermometers, 
Dr. Morris W. Travers can now measure tem- 





peratures down to 20 deg. absolute, or it is, per- 








haps, safer still to say—for our knowledge of the 
absolute zero has not progressed much of late— 
down to —263 deg. Cent., within half a degree. 
Of the two thermometers exhibited, one is directly 
graduated in hydrogen degrees. On extreme cool- 
ing, hydrogen seems to turn into a viscous liquid, 
and finally to solidify into a mass resembling ice. 
This Dr. Travers has repeatedly shown to his stu- 
dents at University College ; but the problem of the 
solidification of hydrogen is not yet quite solved, 
and helium has so far resisted all attempts of 
liquefaction, though Dr. Travers has cooled it down 
to —260 deg. under high pressure. These ther- 
mometers are of the constant volume type. 
There is a glass bulb containing hydrogen, and 
capable of being surrounded by the substances 
whose temperature it is required to measure. 
The pressure of the hydrogen, of course, varies 
with the temperature to which it is brought, and 
this pressure is read off on a mercurial column. 
Before doing so, however, the volume of the 
hydrogen is brought to the standard capacity by 
allowing mercury to flow up a tube connected 
with the bulb to a fiducial mark. All. that 
remains is to read off the pressure on a mercury 
column, the scale being marked in degrees Centi- 
grade. In operation, such a thermometer is very 
nearly as simple as the ordinary mercurial thermo- 
meter in the shops, the only difference being that 
the voluine of the hydrogen must be standardised 
before a reading is taken. Now that liquid air is 
an article of commerce, such a thermometer will be 
of very great use. 

In the next room—that is, the Reception-Room 
—Dr. W. Ramsden showed experiments to demon- 
strate the presence and spontaneous formation of 
solid membranes upon the free surface of certain 
solutions. He allowed solutions of collcid sub- 
stances to trickle down the insides of glass tubes, 
so as to form films of relatively large extent, and 
then to accumulate in the bottom of the tube, and 
gradually rise up in it; by this he was able to 
remove a certain amount of the colloid sub- 
stances from the solution without filtration, 
addition of chemicals, or marked alteration of 
temperature. We understood him to say that 
the films acted like membranes, and actually 
filtered out the substances which were in solu- 
tion, causing them to form solid opaque masses. 
The micro-photographs which were shown demon- 
strated the remarkable structure of the separated 
material, and illustrated the rapid production of 
‘* artifacts” in colloid solutions. 

Dr. Allen B. Green, from the Government Lymph 
Laboratories, showed a new method of preparation 
of calf lymph. As most people know, vaccine lymph 
is now mixed with glycerine, and the extraneous 
organisms which it contains are thereby killed, the 
+ aaa taking something like a month to complete. 

rom time to time specimens are taken andincubated 
on glass plates, until at length no bacteria are deve- 
loped on these plates ; not till then is the lymph con- 
sidered satisfactory. In the case of a small-pox epi- 
demic, when there is a sudden demand for lymph, this 
period of a month may be very inconvenient, and Dr. 
Green has found that it is possible to reduce the time 
down to less than 6 hours. Instead of using glycerine 
as his sterilising agent, he employs the vapour of 
chloroform. Sterile air is bubbled through chloro- 
form, and takes up a certain amount of it in its 
passage. It is then passed through a watery 
emulsion of calf vaccine, and the water in the 
emulsion becomes saturated with chloroform of the 
strength of 1 in 200, and after such saturation all 
excess of chloroform escapes immediately from the 
vaccine emulsion. This amount of chloroform is 
sufficient to kill all the extraneous micro-organisms 
originally present in the emulsion, while it has no 
deleterious effect upon the vaccine itself. If the 
chloroform were added in larger quantities, then 
it would also destroy the potency of the vaccine, 
the discovery lying in the means to give an exact 
dose which is fatal to the extraneous organisms, 
but has no effect on the vaccine itself. : 

In the Council Room Sir William Crookes, 
F.R.S., displayed a large number of auto-radio- 
graphs and photographs, exemplifying the pro- 
perties of the emanations of radium, and of 
minerals of radium, thorium, and_ uranium, 
Rontgen radiographs being added for comparison. 
Particular interest attaches to the photographed 
spectrum of radium and to the spinthariscope, a 
name proposed by Sir William. If a solid piece of 
radium nitrate is brought near a screen of Sidot’s 
hexagonal blende and the surface examined with a 
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good pocket lens, scintillating spots are seen to be 
sparsely scattered all over the surface. The 
nearer the radium nitrate is approached, the more 
numerous and bright the flashes, until the surface 
looks like a turbulent luminous sea. The pheno- 
menon can best be studied by fitting the blende 
screen into the end of a brass tube, fixing a speck 
of radium salt about a millimetre in front of it, and 
focussing the lens at the other end of the tube well; 
this is the new spinthariscope. 

Dr. W. Watson, F.R.S., showed his novel light 
platinised quartz mirrors for galvanometers. In 
silvered glass mirrors the attachment is difficult. 
Dr. Watson cuts a disc, about 1 millimetre in thick- 
ness, of the desired diameter from a fused rod of 
quartz, fuses a small tag of quartz to the edge for 
attachment, polishes one surface and coats it with 
a platinising solution, supplied by Messrs. Johnson 
and Matthey, bakes the whole in a muffle furnace 
at red heat, when the platinum mirror is formed, 
and grinds the disc down from behind. There is 
no danger of distortion in the grinding process, and 
none possible from the contraction of the cements 
hitherto used with glass mirrors. This is a very 
happy addition to our stock of scientific apparatus, 
fibres, lenses, tubes, flaxes, &c., made in quartz. 

The photographs of dust deposits exhibited by 
Dr. W. J. Russell, F.R.S., exemplify the beautiful 
flower-leaf patterns in which the smoke of mag- 
nesium oxide will settle on glass plates of 4 in. by 
3in. The plate is kept in the enclosed space, in 
which the magnesium wire is burnt for 6 minutes ; 
the plate is itself heated by a Bunsen burner, and 
is thus warmer than the dust-laden atmosphere, and 
the patterns are obtained with the aid of hot or 
cold rods approached to the plate. 

The Cambridge Scientific Instrument Company 
had on view a micrometer for measuring screws, 
made for the British Association Screw - Gauge 
Committee. This instrument comprises a micro- 
scope of moderate power, and a series of measuring 
appliances by which each thread of the screw can 
be critically measured in its various dimensions. 
The apparatus, of course, is designed for very small 
screws, such as are used in instrument-making and 
watch-making, some of them being about 1 milli- 
metre in diameter. Such a screw is held in a clutch 
fixed in a sliding frame. This frame can be moved 
in two directions at right angles to each other, all 
the backlash being carefully taken out of the micro- 
meter screws by means of weights and springs which 
feed the frame in two directions, the movements 
in the opposite directions being effected by the 
micrometer screws. In the field of the microscope 
there are set hair lines which can ‘be rotated to 
bring them parallel to the threads of the screw ; 
by means of a dividing circle, the exact angle of 
the screw threads can thus be measured. There 


was shown with the apparatus a brass screw pro- 
duced in the ordinary way by a screw-plate, and it 
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was readily seen that this was a process of manu- 
facture which is very far from giving perfect 
results ; the surface of the thread was rough in 
places, and it was possible to detect differences in 
en between the several threads. It is to be 
oped that the British Association Screw-Gauge 
Committee will be able to turn this apparatus to 
good use, for at present it is almost impossible to 
buy interchangeable screws of this size from dif- 
ferent makers. The machine isa capital piece of 
workmanship, and shows evidence of very care- 
ful design. Dr. T. K. Rose, at the adjoining 
stand, had a number of microphotographs, and also 
metallic specimens of Imperial standard gold con- 
taining 91.6 per cent. of gold and 8.3 per cent. of 
copper, alloyed with minute traces of certain im- 
purities, such as tellurium, lead, bismuth, &c. 
Such impurities render the standard gold brittle 
and unfit for coinage, but curiously none of them, 
except bismuth, affect the ductility of fine gold. 
The deleterious effects of the impurities are re- 
moved by the presence of oxide of copper dissolved 
in the metal. 

Passing into the large room called the ‘‘ Principal 
Library,” which is surrounded by alcoves eminently 
suited for the display of apparatus, we first found a 


series of aerial photographs by the Rev. John M. | 


Bacon, mostly obtained during his balloon passage 
across the Irish Sea, from the Isle of Man to Dum- 
fries. One of the most remarkable was a photo- 
graph of the sea bottom at a depth of 10 fathoms 
taken from an altitude of 600 ft.; some of the 
cloud views had also much beauty. 


‘ 


Max’ Speed or, Notch: 254 MPH. uv 55 Sec4 


Seconds. 





’ ” 





Lipmann’s process of photography in colours is 
not, of course, a novelty, but Mr. Edwin Edser, 
A.R.C.S., and Mr. Edgar Senior, showed a new fea- 
ture in connection with it in the form of sections 
taken through the film and placed in the microscope, 
and also of microphotographs of ordinary and Lip- 
mann’s films. As is known, the Lipmann colour 
photograph is produced by backing the photo- 

aphic film with a layer of mercury so as to make 
it highly reflective. The light waves are reflected 
back through the film, alternate light and dark 
bands being produced by interference effects. The 
plate is then developed in the ordinary way, and 
when viewed by reflected light these alternate dark 
and light bands reproduce the original colours by 
which they were formed. When a spectrum is 
photographed, and a film cut in two and viewed in 
section under the microscope, the dark bands at 
the red end of the spectrum are found much further 
apart than those at the violet end, the difference 
corresponding to the difference in wave-lengths 
between red and violet light. This is, of course, 
what one would expect. The process is, unfortu- 
nately, a very slow one, since the emulsion on the 
plates must be absolutely without structure, and 
that, as is well known, implies a slow-acting plate. 

Sir Oliver Lodge, F.R.S., and Dr. Alex. Muir- 
head showed their new coherer for wireless tele- 
graphy. As we explained in connection with the 
lectures delivered by Professor Fleming before. the 
Society of Arts, the Lodge coherer consists of a steel 
wheel rotating with its edge in contact with a pool 
of mercury, which is covered with a film of oil. 
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meter is not deflected when the carbon is joined 
to the positive pole, the charge seems to be confined 
to negative corpuscles in Professor J. J. Thomson’s 
sense. In the apparatus shown the distance be- 
tween the filament and the copper was about 5 milli- 
metres ; in other experiments the distance has been 
raised to 15 millimetres. In certain respects the 
arrangements resemble those by the aid of which 
Mr. H. A. Wilson has demonstrated that sprays of 
salt solutions obey Faraday’s electrolytic law. 

Dr. A. A. Common, F.R.S., has brought his 
great knowledge of optical apparatus to bear on 
the subject of sights for guns and rifles, and, as 
a result, he exhibited a collimating gun-sight for 
day and night use. This sight involves the con- 
current use of both eyes on the part of the marks- 
man. The collimating tube is of the ordinary 
construction. There is a black spot (or for night 
use an illuminated red spot) on a diaphragm at 
the far end of the tube, and at the near end there 
is a lens which sends the rays emitted by the 
spot parallel into the eyes of the observer; the 
result is that the spot appears to be at an infinite 
distance. The gunner looks at his enemy with 
one eye and at the spot with the other ; and when 
the spot appears to be placed upon the object 
to be struck, then the gun is properly adjusted. 
Of course, the collimating tube is fitted with ad- 
justments for range and also for windage. Such 
a sight gets over the difficulty of the man having 
to focus his eye on three things at three different 
distances from himself at the same time. It has 
practically the effect of moving the fore-sight of his 
gun right on the object which he desires to hit. A 
simpler form of sight was shown, consisting of a 
lens which is clipped near the muzzle of the rifle, 
and is used in connection with a back-sight of the 
ordinary kind. This practically makes a simple 
telescope, and gives a certain amount of magnifica- 
tion of the object aimed at. 

A recording hygrometer was shown by Professor 
F. T. Trouton, FRS., depending for its workin 
upon the continuous weighing of sheets of flanne 
suspended from the end of a balanced beam. The 
flannel absorbs moisture from the air, and in doing 
so its end of the beam goes down, while the other 
end, which carries a pen in contact with a rotating 
barrel, goes up. Oppositely, when the air becomes 
drier, the flannel loses its moisture, and the beam 
moves in the opposite direction. It is stated that 
the advantage of this instrument is that no correc- 
tion for temperature has to be made, but obviously 
there will be a certain amount of lag. On the same 
stand was an electrical dew point hygrometer. In 
this there was a gas tube which is cooled in the 
usual way to precipitate the moisture from the 
atmosphere on to the exterior. Around the tube 
are wound two parallel wires forming the electrodes 
of a circuit containing a battery and an indicating 
instrument. So long as the tube is dry, these 
electrodes are insulated from one another ; but the 
moment moisture is deposited, a current flows 
from one to the other, and the galvanometer is de- 
flected; the apparatus can be adapted for use with the 
automatic recording instrument for giving a record 
at frequent intervals ; for this purpose it is pro- 
vided with hot and cold media, which can be applied 
to the tube alternately to dry it and to cool it. 

Callendar’s compensating barometer was shown 
by Mr. Eumorfopoulos, B.Sc. This is a barometer 
which has a range of ten times the natural one, and 
requires no appreciable correction for temperature. 
There is a long bulb filled with oil ; from its lower 
end two tubes branch and turn up, the one to the 
right and the other to the left. The tube at the 
left is open to the atmosphere ; the tube at the 
right is continued upwards, and is connected toa 
bulb filled with air, enclosed within the bulb which 
contains oil. This right-hand tube forms the index, 
the oil in it rising 10 centimetres for each change 
of 1 centimetre of mercury in barometric pressure. 
The volumes of the bulbs containing the oil and 
the air have been adjusted s» that the level of the 
right-hand tube does not vary appreciably with 
temperature, and hence varies only with pressure. 

r. Thomas Andrews, F.R.S., showed micro- 

phs of volcanic dust from Mount Souffriere, St. 
incent, very similar to those which we published 
in our issue of February 13 last, pages 196 and 197. 
The West Indies Volcanoes Committee of the Royal 
Society also exhibited a number of photographs 
illustrating the eruptions of St. Vincent and Mar. 
tinique. One curious thing was a stone axe, which 


y 


is said to have been thrown into the crater, with 
numerous others, by the natives when they were 





vanquished in a battle at the end of the seven- 
teenth century. That axe was thrown out by the 
recent eruption, apparently in perfect condition. 

The elasmometer of Mr. A. te. Tutton, F.R.S., 
is an interference apparatus for determining the 
elasticity of solid substances, and the outcome of 
Mr. Tutton’s researches on crystals, for which it 
is primarily intended. The apparatus, which is 
made by Messrs. Troughton and Simms, measures 
the amount of bending which a thin plate suffers 
under a known pressure applied at its centre, while 
supported near its ends against a pair of knife-edges 
of platinum iridium. The instrument is mounted 
upon a heavy iron bed. The weight is applied to a 
balance-beam made by Oertling, from the other 
end of which an agate point extends upward to the 
centre of the plate. A delicate control apparatus 
makes the weight operate very gradually, so that 
the eye can watch and count the interference bands 
of the hydrogen light (Geisler tube) as they pass a 
fixed mark in the centre of the field of view, these 
bands being produced by the thinning of the film 
of air between two glass plates. When the plate 
has come to rest, the bands also stop, and the 
amount of bending is deduced from the number of 
interference bands that have passed, and will repass 
in the opposite direction, on releasing the pressure. 
The instrument should afford valuable aid in mecha- 
nical testing ; in that case, the elaborate arrange- 
ments adopted for measuring the crystals to a 
thousandth of a millimetre could be dispensed 
with. Mr. Tutton had previously used the optical 
arrangement in his dilatometer, and a similar de- 
vice was adopted many years ago by Mr. C. E. 
Stromeyer in his strain indicator. 

The Rev. F. J. Jervis-Smith, F.R.S., showed his 
high-pressure spark-gap for Tesla inductors. The 
spark-gap consists of two brass balls, platinum faced, 
fixed at an adjustable distance in a glass sphere, 
which can be charged with compressed air. The 
gap and the inner coatings of two Leyden jars 
were joined in the secondary circuit of a Tesla in- 
ductor, the outer coatings to the primary. The 
brush discharge in air is changed into a torrent of 
thick sparks when the air pressure in the sphere is 
raised to 40 lb. per square inch, and a glass plate 
nearly 4 in. in thickness, placed between two point 
terminals in an aeeuk, is at once perforated. 
Yet that discharge is physiologically harmless, and 
only pricks the finger a little when approached to 
one of the terminals. Another peculiarity is that 
if a spark strikes a vacuum glass tube without elec- 
trodes, a greenish glow appears on the inner coating 
opposite—not on the coating nearest to the point 
struck—and at any point earthed outside through 
the hand in which the tube is held ; this glow emits 
Rontgen rays, and gives good skiagraphs. The 
sparks also produce Hertzian waves, a property 
which has been utilised in wireless telegraphy. 
For this reason Mr. Jervis-Smith has probably re- 
sumed these interesting experiments, which date 
back to 1892 and 1896. 

The gyroscopic pendulum of Professor A. G. 
Greenhill, F.R.S., will, it is to be hoped, soon be 
seen in every physical and mathematical lecture- 
room. It is exceedingly simple and instructive. 
A bicycle wheel is suspended by a prolongation of 
its axis from a universal joint formed with a hub 
and its ball bearings ; the rubber tyre is replaced 
by lead piping. The wheel is rotated with the help 
of a stick inserted in the spokes, and the end of the 
axle then given an impulse by hand. The end will 
describe beautiful curves, which are far more easy to 
follow than with an elaborate, expensive gyroscope. 
Professor Greenhill also showed another simple de- 
vice illustrating certain curves of Poinsot and Jacobi, 
and, further, hard steel balls, with eye-pieces for sus- 
pension, fixed in before hardening, for the demon- 
stration of the laws of the impact of elastic bodies. 

The Solar Physics Observatory of South Ken- 
sington had sent photographs showing arc spectra 
of various dusts ; further, photographs of a new 
curved slit adopted by Mr. Hilger at the focus of 
the second objective of a photo-spectro heliograph 
for the purpose of isolating the K-line (calcium) in 
the solar spectrum. Also Sir N. Lockyer’s curves, 
showing the variations in the sun-spotted area with a 
period of 35 years, deduced from observations 
covering the period 1833 to 1902, and the similar 
variations in the rainfalls of various regions. 

On behalf of the Cambridge Observatory, Mr. 
A. R. Hinks, M.A., showed some’ preliminary 
photographs, exemplifying the most satisfactory 
results obtained with the use of a colour screen in 





photographing bright stars. In parallax determi- 


nations, bright stars give enlarged images when 
the exposure is prolonged sufficiently to obtain 
measurable images of small comparison stars of the 
tenth magnitude. When a worked glass screen with 
a yellow spot is used in contact with the sensitive 
plate, the image of the bright star can be reduced 
to equality with the images of the comparison 
stars, and measurements thus greatly facilitated. 
The well-known double star Mizar, e.g., which 
gives an eight-shaped smudge with ordinary photo- 
graphy, comes out under the yellow spot as two 
tiny dots at considerable distance from one another. 

Mr. J. Evershed, F.R.A.S., showed photographs 
of the flash spectrum near the south pole of the 
sun, taken during the. eclipse of May 28, 1900, 
with exposures of two and also ten seconds. 

Mr. Frank McClean, F.R.S., exhibited an exceed- 
ingly interesting series of nebular spectra of Nova 
Persei, dating from May, 1901, to January, 1902, 
and previous comparison spectra. ‘The earlier 
spectra show bright and dark bands, principally of 
hydrogen; on May 3, 1901, a transitional spec- 
trum, and later nebular spectra with strongly in- 
clined bands were obtained. 

In the Secretary’s Room on the ground floor 
Commander Campbell Hepworth, C.B., R.N.R., 
showed his artificial horizon attachment to sex- 
tants. In misty and hazy weather the horizon is 
often obscured, but with this most simple device 
sextant observations are yet possible. contact- 
maker, operated by a plummet, and a small electric 
bell are mounted.upon the sextant. The circuit 
of a dry cell is closed when the optical axis of the 
sextant is horizontal. The observer keeps his eye 
on a slit or line on the horizon glass; when the 
bell rings, he knows that his eye and the slit are in 
alignment with the sensible horizon. Gyroscopes 
have been proposed for this purpose, but they are 
too stone ha 

The demonstration, by Mr. H. Yule Oldham, of 
the curvature of the earth is rendered possible by 
Mr. Oldham’s camera, which is fitted with a 
Dallmeyer telephoto lens. A canal in Norfolk 
is crossed by two bridges, 6 miles apart ; marks 
were fixed on both bridges and half-way between 
them, all three at the same level above the water. 
The camera permitted of photographing the three 
marks from the one ak and the middle mark 
5 kg above the others. The excellent lens has 
also given a photograph of the masts of a ship 
whose hull has disappeared behind the far horizon. 

Downstairs, in the Committee - Room, Mr. T. 
Matthews, M. Inst. C.E., engineer to the Trinity 
House, showed a number of incandescent oil- 
burners for lighthouses. These gave a most bril- 
liant light. The intensity of the single-mantle 
burner for flashing lights was 1100 candles, 
with a consumption of oil of 1 pint per hour, 
and the intensity of the triple-mantle Seenee for 
continuous and occulting lights was 2700 candles, 
and the consumption of oil 3 pints per hour. In 
these burners the paraftin oil is first vaporised 
by passing it through a small coil of tubing en- 
closed within a hood over the mantle. The oil 
enters the tubing at a pressure of 54 Ib. per square 
inch, and the vapour is conveyed to the base of a 
vertical column, where it enters a small chamber 
and escapes through a fine nipple into’the column 
in which four ports are formed to admit atmo- 
spheric air. The gas and air ascend together 
through a film of fine brass gauze into a mixing 
chamber, in the centre of which a comb diverts the 
mixture on to the walls of an incandescent mantle. 
The heat from the mantle maintains the vaporiser 
hot. One merit of such a burner, as compared with 
wick burner, is that its intensity per square inch 
is very much greater, and that it can be made to 
give a much sharper beam than when the source of 
light is of larger area’ Of course, these mantles are 
very much larger than those we are accustomed to 
use in connection with ordinary gas lighting. 2 

In the Meeting-Room downstairs Sir Benjamin 
Baker, K.C.B., F.R.S., gaye a most interesting 
lecture, illustrated by lantern slides, on the con- 
struction of the Nile Dam Works, showing the 
enormous difficulties that were overcome in laying 
dry the various channels of the river, and also the 
unexampled progress which was made with the 
masonry, as soon as the foundations had been 
satisfactorily laid. 

The second lecture of the evening, by Professor 
Harold B. Dixon, F.R.S., of Owens College, on 
‘“The Analysis of Explosion Flames by Photo- 
graphy,” proved exceedingly. interesting. In 





1895 Professor Dixon produced the explosions 
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in a horizontal tube of steel or lead, with a glass 
tube’ inserted into the central portion, and photo- 
graphed the flame on an Eastman film, attached 
to a rapidly-revolving wheel. The film therefore 
moved at right angles to the tube, upward or 
downward, and the flame drew on the film a 
bright line, from the inclination of which to the 
horizontal and the known speed of the film the 
velocity of propagation of the detonation wave 
could be calculated. A sharply-defined wave was 
reflected from the end of the tube, apparently a 
compression wave, travelling at a slower rate than 
the original wave, the ratio varying for different ex- 
plosive mixtures between 1.5and 2.2. Thedetonation 
wave in hydrogen and oxygen, for instance, travelled 
at the rate of 2820 metres per second, the reflected 
wave at 1530 metres. It occurred to Professor 
Dixon that if these reflected waves were pro- 
pagated as sound waves, then the temperature 
of the gas mixture could be calculated from the in- 
clination of the lines. The method presumes a 
knowledge of the two specific heats of gases, which 
is very doubtful for’ carbon dioxide, and steam, 
but sufficiently certain for mixtures of cyanogen 
and oxygen, burning to carbon monoxide. High 
temperature was deduced, 5250 deg. Cent., e.9., 
for 2CO and O,. To check the results, Professor 
Dixon has sent sound waves into explosion waves. 
A mixture is fired in a long tube, and the reflected 
wave meets a sound wave or a succession of sound 
waves introduced at the other end. The same 
inclinations of the bright lines were observed, 
so that we may assume the reflected waves to travel 
with that velocity which sound waves would have 
at the respective high temperatures. The photo- 
graphs shown, however, bring out other highly 
instructive points. The waves travel round bends 
of glass or rubber in the tubes in peculiar ways ; 
the sound wave may overtake the detonation wave; 
two explosion waves collide when the detonation 
does not start with one abrupt spring, but with 
several, when backward-thrown detonation waves 
are observed ; detonation waves are sent through 
mixtures fired independently, &c. Finally Pro- 
fessor Dixon demonstrated that though the detona- 
tion of hydrogen and oxygen is not set up at once, 
but only after the flame has run some distance, 
Vettingen and Gernet were wrong in declaring this 
detonation—as distinct from the final complete 
combustion—to be invisible in the absence of 
finely-divided salts or other additions. 

Of course, there are always a considerable number 
of exhibits which do not lie within our scope, and 
to which we can give no more than a passing allusion. 
In the Reception-Room there was a splendid series 
of photographs shown by Mr. Arthur J. Evans, 
F.R.S., of the excavations at Kuossos, in Crete. 
Miss E. R. Saunders exhibited plates illustrating 
structural atavism resulting from cross-breeding of 
various plants ; Mr. 8. A. Neave, B.A., exhibited a 
number of specimens collected by Mr. C. A. Wiggin, 
illustrating mimicry in butterflies from East Africa 
and British Uganda ; and there were seyeral other 
interesting displays in connection with bacteriolo- 
gical and natural history phenomena. 








A STEAM RAILWAY CAR. 

One of the very latest contributions towards the 
solution of the local passenger traffic question, now so 
prominently before the public, is the vehicle we illus- 
trate this wéek on pages 682 and 683. It is a steam 
railway car, which has been just byilt at the South- 
Western Railway Works, to the designs of Mr. Dugald 
Drummond, and is intended for the local traffic in the 
neighbourhood of Portsmouth. The design of the 
car is so well shown in our illustrations, that little 
description srticeded. Fig. 1 is a general perspective 
views Fig.’2 is a part side elevation showing the motive 
machinery and the rear part of the vehicle. Fig. 3isa 
front elevation, Fig. 4 is a part plan, and Fig. 5 is an 
acceleration diagram. There are, it will be seen, two 
four-wheel bogies, the leading one being suitably ex- 
tended so as to form a support for the boiler, the two 
outside cylinders driving the leading wheels of the 
front bogie. The underframe is of steel, and extends 
from end to end of the vehicle, the total length being 
53ft.5in. The total width outsidethe cab is 7 ft. 54 in., 
the’width between frames is 4 ft. 2 in., and the width 
between tyres 4ft. 54 in. The total width over the 
platform is 8 ft. 1 in. The wheel base of the bogies is 
8 ft., and the distance between bogie centres 39 ft. 11in. 
The diameter of the wheels is 2 ft. 9 in. on the tread. 
The height from rails to the top of the carriage, which 
is level with the roof of the cab, is just on 12 ft. The 

y of the vehicle is divided into two compartments, 
for 14 first and 32 third-class passengers, the furnish- 


ing for the latter being plain but comfortable. In the 





first-class compartment the seats are arranged longi- 
tudinally, whilst the third-class seats are in pairs 
arranged transversely, with a central gangway. There 
is a luggage locker which will hold about 1 ton. 
When there is no luggage compartment, the car will 
carry 46 third and 8 first-class passengers. 

The engine and boiler are on one frame, the cylinders 
being7in. in diameter by 10in. stroke. An outside valve 
motion is used, the gear being of the Walschert type. 
The cylinders are inclined from the horizontal, the 
valves being on the top. The arrangement gives a very 
compact engine, easily accessible for cleaning, examina- 
tion, or repair. The boiler is of the vertical type, 
with inclined water tubes in the firebox. The shell is 
3 ft. in internal diameter. The grate is 5 square feet 
and the heating surface 130 ft. The steam pressure is 
150 lb. to the square inch. The weight of the car is 
23 tons in all. 

We recently had, through the kindness of Mr. Drum- 
mond, an opportunity of making a trip in this steam 
coach, and can bear testimony to its smooth and easy 
running. The advantages of a single uit are obvious 
for sparse local traffic, such as is the rule during the 
middle part of the day. Although trains may be 
crowded to excess in the morning and evening, there 
are often no more passengers in a long train of coaches, 
drawn by a heavy locomotive, than could find accom- 
modation in this light and easily-run steam carriage. 
A self-propelled car of this nature might be kept run- 
ning continuously—say, between Fratton and Southsea 
—during the middle part of the day at small expense, 
and would be likely to be fairly well filled, as the con- 
venience of a frequent service would in itself create 
traffic. The extension of electric trams makes it a 
very serious matter for the railway companies, if they 
propose to retain their suburban trade. The frequency 
and convenience of trams makes them great favourites, 
and the fares are generally much lower than those 
charged for railway journeys. As an example we 
might take the journey from Hounslow, the terminus 
of the loop line of the South-Western Railway, to the 
Bank ; this costs one shilling, including 2d. for the tube 
line from Waterloo. To go by electric tram to Shep- 
herd’s Bush, and from thence to the Bank by ‘‘ tube,” 
the fare would be about one-half that charged for the 
railway journey. If return tickets were taken, the 
difference would be less, but still in excess of the tram 
fare. If we take a station on the same line nearer 
London, the advantage of the tram and ‘‘tube” journey 
is equally apparent. From Kew Bridge to the City is 
10d. single ; by tram and ‘‘tube” it is 4d. This is takin 
third:class fares. If the traveller is at all nice an 
finds it necessary to go second, the difference is more 
marked ; if he is fastidious, and elects to travel first, 
the disparity is very striking indeed. 

It is not only in the matter of fares, however, that 
the passenger finds attractions in the electric trams. 
Supposing, for instance, he just misses the 12.15 p.m. 
at Waterloo for Hounslow or Kew Bridge, he must 
wait an hour and a quarter, until 1.30, before he can 
start on his journey, whilst a failure to catch the 1.30 
would involve a wait of an hour. The electric trams 
run every five minutes or less. 

Under these circumstances it is evident that railway 
managers need bestir if they do not want to be left in 
the cold ; and one can easily believe the statement that 
the South-Western Railway has lost two-thirds of its 
traffic on the loop line since the London United Elec- 
tric trams began to run. Mr. Drummond’s steam 
coach is an important step towards meeting the new 
competition. At present it is only on its trial, and there 
is no intention of introducing it for London suburban 
traffic until it has been thoroughly tested in the pro- 
vinces. To run these vehicles at frequent intervals 
over the main line of the South-Western would neces- 
sitate a reorganisation of the system, but certainly a 
beginning might be made on the loop line. This 
branches off at Barnes, and steam coaches could be 
run at frequent intervals between that station and 
Hounslow or Feltham, and in the summer, perhaps, 
even Windsor. There are other branches of this 
railway, such as the ee line, on which: the 
service is infrequent, and upon which passengers 
might be brought to junctions within short distances 
of Waterloo, where they might be transferred to 
regular frequent trains. It may be said that the traffic 
does not warrant a more frequent service, but nothing 
is surer than that facilities make traffic. That has 
been proved up to the hilt by the remarkable success 
of the London United Tramways and their electric cars. 

It is a question that is likely to be raised whether 
the Bead of Trade regulations applying to heavy 
trains should be applied to these light and easily-con- 
trolled single units running at lower speeds. It is pro- 
posed that the vehicle illustrated should run at about 
25 miles an hour. The acceleration diagram (Fig. 5) 
shows that this speed can be attained in less than 
54 seconds. With brakes on all wheels the carriage 
could be pulled up with great facility, and the short 
length, compared toan ordinary train, is also an advan- 
tage. There are connections so that the vehicle can 
be driven from either platform. If these steam coaches 
did not run between regular trains, the railway autho- 





rities would not be unreasonable in asking that they 
should be put on a level with similar vehicles. using 
the public streets. The question, however, is of too 
wide a nature to discuss here. No doubt the railway 
companies have some reason on their side in feeling that 
they are put at a disadvantage as compared with the 
tramways. No doubt, also, the Government authorities 
will continue to insist on all reasonable precautions 
being taken to safeguard passengers ; but it is well to 
remember that caution may be carried too far, and 
in excess becomes an evil. If everything were sub- 
ordinated to absolute safety of life and limb, we should 
have no electric cars, as recent events have proved. 

In any case it would appear that the railway com- 
panies have still a strong card to play in the game 
for which suburban traffic is the stake. They have 
the road of easy gradient, the signalling apparatus, the 
stations, and the staff and plant generally. They can 
run at far higher — than the street cars, and if 
they cannot get a shilling each from thirty Hounslow 

ngers for carrying them to Waterloo in a train of 
states coaches drawn by a full-sized locomotive, 
they may yet find it pay to take two or three times 
the number in these more frequent single units for half 
the price, to say nothing of the intermediate traffic. . 

It is interesting to note that many years ago efforts 
were made to introduce steam railway coaches into 
regular work, although former cars did not have many 
of the features of Mr. Drummond’s improved design. 
Such, for instance, were the light engines and steam 
carriages of the late Mr. W. Bridges Adams, intro- 
duced on the Eastern Counties Railway and other 
lines about 1848. Twenty years later the use. of 
similar stock was strongly advocated by the late Mr. 
Robert F. Fairlie. One of Mr. Fairlie’s steam car- 
riages mounted on two bogies was illustrated and 
described in Enerneertne of February 26, 1869, 
page 142. A. little later M. Belpaire took up the 
matter in Belgium, and an account of his steam 
carriage appeared in our. issue of February 9, (1877, 
while in the year 1879* we illustrated and de- 
scribed another vehicle of this ‘ype, built for use 
in Belgium. This car was divided into three com- 
partments—the first for luggage, the next for second- 
class passengers, of which there was accommodation 
for twenty-two, and the third compartment was de- 
signed to accommodate twenty-two first-class pas- 
sengers, There were six wheels, the leading pair 
being the —— wheels. The cars were built by 
the Compagnie Be ge pour la Constructions de Machines 
et de Matériel de Chemins de Fer for the Belgian State 
Railways. They were worked by two men, and the cost 
was about 6d. per mile. In commenting on these cars, 
we said :—‘‘ We have on former occasions expressed 
opinion that steam carriages, such as those designed 
some years ago by Mr. Fairlie and others, might very 
advantageous} employed for working the = 
senger traffic for branch lines.” That suggestion has 
not been carried out to any extent, for reasons more 
or less obvious, the most cogent, perhaps, being the 
absence of competition. Now, however, that this 
stimulus has been applied by the introduction of 
electric tram-cars, we may expect to see the system of 
single units more actively developed. 





THE Crry or Lonpon Directory ror 1903.—The 
thirty-third annual edition of the City of London Direc- 
tory has just been issued at 12s. 6d., from the offices of the 
City Press, Aldersgate-street, E.C., by Messrs. W. H. 
and L. Collingridge. This directory, devoting as it does 
a large amount of space to such purely City organisa- 
tions as livery companies, &c., is indispensable to all who 
have business with the City in its corporate or businesr 
capacity. The Official Section contains a complete list of 
the aldermen and members of the Court of Common 
Council, with the chairmen and members of the com- 
mittees of the Corporation, and full details of the officials 
connected with the various executive bodies of the City. 
the members of the new Metropolitan Water Board, an 
also of the Council of the City and Guilds Institute for the 
Advancement of National Education. Lists are = of 
the members of the Court of Lieutenancy, the London 
County~Council, the London School Board, the Metro- 

litan Borough Councils, and the City of London Union. 

articulars of the City churches appear, sther with a 
record of the population of the several City parishes 
according to the last census, a list of the clergy, and a 
statement as to their incomes. The Livery Companies’ 
guide supplies exclusive information—the names and 
addresses of the Masters and Courts of Assistants, en- 
gravings of the arms, historical accounts of the companies, 
their ancient powers and present privileges, particulars 
of fees, and their charities, &c. full list is given of 
the members of each company ; also an alphabetical list 
of the whole of the liverymen of the City, indicating the 
companies to which they belong. There are street sec- 
tions, alphabetical list, trades guide, public companies’ 
section ; and the biographical section comprises portraits 
and biographies of the aldermen aud pe officers of 
the Corporation, and of many of the Masters of the 
Livery Companies. The street improvements of the 
year are indicated in the large coloured map. The ap- 
pearance of the book on one’s desk is not enhanced by 
the advertisement on the back cover. 





* See ENGINEERING, vol. xxvii., pages 214 and 274. 
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GAS-DRIVEN BLOWING ENGINE (DELAMERE-DEBOUTTEVILLE & COCKERILL SYSTEM). 
RICHARDSONS, WESTGARTH, AND CO., LIMITED, MIDDLESBROUGH. 


CONSTRUCTED BY MESSRS. 
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On the present and opposite pages and on our two- 
page plate we illustrate examples of the large blow- 
ing engines to be driven by blast-furnace gas, which 
Messrs. Richardsons, Westgarth, and Co., Limited, of 
Middlesbrough, have now in process of manufacture. 
These engines are being made on the Cockerill system. 
The well-known Belgian firm has been, as our readers 
are aware, eminently successful in overcoming many 
of the difficulties which at first stood in the way of 
the development of this valuable source of motive 
power.* At the end of last year Mr. Cecil A. 
Cochrane read a valuable paper before the Cleveland 
Institute of Engineers, in which he gave particulars 
of the performance of one of these gas-driven blowing 
engines which had then been at work for one year. 
We published this paper in full at the time, together 
with notes on the discussion. + 

As Mr. Cochrane gave very full particulars of the 
working of this engine, which was eminently success- 
ful, we need not go over the same ground again, but 
will at once proceed to a description of the illustra- 





* An illustrated description of a large gas blowing 
engine, made by the Cockerill Company, appeared in 
7 a of May 2, 1902. : ; 

INGINEERING, vol, Ixxiv., pages 787, 794, and 809. 
We also publish this week, on page 694, a communication 
from Mr. H. G. Scott, chief engineer to the Ormesby 
Iron Works, in which are given some valuable data of 
the working of the_blast-furnace-gas blowing engine in 
comparison with steam engines. 








tions we now publish. On our two-page plate (Fig. 1) 
isa perspective-view of an-engine with a single-acting 
gas cylinder and a double-acting blowing cylinder, our 
illustration being prepared from a photograph of the 
engine, taken when standing in the works of Messrs. 
Richardsons, Westgarth, and Co. at Middlesbrough. 
Fig. 2 on the two-page plate is a longitudinal section 
of another gas- blowing engine, both gas and air 
cylinders being double-acting. Fig. 3 on page 686 
is another perspective view of the single-acting gas 
cylinder engine, the same as shown in Fig. 1. Fig. 4 
on the same page shows the gas and air inlet valves 
with their gear, and Fig. 5 shows the exhaust valve 
with its gear; these are the same for either single or 
double-acting cylinders. Fig. 6 on the present page illus- 
trates the same single-acting engine in side elevation, 
showing the foundations, while Fig. 7 is a plan. 
The illustration on page 690 is a view of the 
erecting-shop at Messrs. Richardsons, Westgarth, 
and Co.’s works, showing in middle distance a gas- 
driven blowing engine in course of erection, whilst 
in the foreground are various parts of other en- 
gines of the same nature. These works were among 
the first, if not actually the first, of their kind to be 
electrically driven, and are admirably equipped for 
heavy work of this description. It should be stated 
that Cockerill gas engines have been designed for other 
purposes than for blast-furnace work, such as driving 
electric generators, &c.; a large number are in use for 
both blowing engines and dynamo work. For the 


latter purpose, where a high degree of regularity in ' 








crank pin 
jas 


| 





TIC 


running is needed, double-acting cylinders are em- 

loyed. For multi-phase work to run in parallel two 
Scakioatiing cylinders are placed tandemwise, so that 
an impulse is obtained every stroke, so as to equalise 
the turning moment. Such engines can be driven by pro- 
ducer and coke-oven gases as well as blast-furnace gas. * 

In Figs. 1 and 3 the casing is removed from the air 
cylinder, thus showing the valves. In Fig. 2 is shown 
at the front end the admission valve for gas and air 
to form the explosive mixture, and the operating gear 
for the same. Air is taken in through the angular 
chamber just below the valve seating, whilst the gas 
is admitted through the opening shown on the right- 
hand side. The gas thus passes into the centre, and 
is surrounded by the annular space containing air ; 
they then both ascend and mix as they pass the valve. 
The valve is worked by.a cam, which is actuated by 
the eccentrics, indicated by dotted lines, through the 
trip and levers shown. Below is a dash-pot for regu- 
lating the closing of the valve, so as to give it an easy 
motion. The speed of the engine is controlled by a 
ball governor mounted on the framing, and which, by 
regulating the valve, gives a variable cut-off. The 
Cockerill engines are frequently controlled by an 
air-cataract governor. 

Ignition takes place in the explosion chamber above 


* For particulars of the use of fas engines in connec- 
tion with Mond gas, see paper by Mr. H. A. Humphrey, 
read at the last meeting of the British Association, 
ENGINEERING, vol. Ixxiv., pages 375, 426, 458, and 570, 
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Electrical ignition is used, and the 
spark is produced either by batteries or by a weak 
current generator, the gear being fitted in duplicate. 

The Otto cycle is used, and at the other end of the 
cylinder is seen the eduction valve, also worked by 
cam gear from the eccentric shaft, as shown in the 
illustration. The inlet valve does not need water- 
cooling, but the exhaust chamber is water jacketed, 
and provision is made for circulating water in the 
valve and spindle, which are hollowed out for the 
purpose. The guide of the spindle is formed so as to 
act as a pump for the purpose. 

In the single-acting engine the valves are worked 
froma lay shaft, operated by toothed gearing from the 
crankshaft, the gearing running in oil cases as shown. 
As already stated, the gas and air inlet valves and the 
exhaust valve are shown in perspective in Figs. 4 and 5 
on page 686. 

In the Cockerill engine particular attention is paid 
to keeping the parts at a moderate temperature, a 
point to the observance of which the success of the 
engine is largely due. The cylinder is well water- 
jacketed both on the barrel and at the ends, as shown 
in the sectional view. The water-cooling of the 
exhaust valve has already been mentioned ; and the 
piston and piston-rods are also water-cooled. There 
is a trombone arrangement (see Fig. 2) actuated by a 
bracket from near the crosshead, and through this 
water is forced by means of a pump, not shown in the 
engraving. The circulation takes place through the 

iston-rod and into the front end of the piston, which 
is made hollow for the purpose. There are divisions 
to insure a proper circulation so as to cool the whole 
surface, the water escaping through the back cross- 
head to be collected by a trough receiver. In con- 
nection with this system a water governor, not shown, 
is fitted ; and this is so arranged that the engine 
stops automatically if the water supply fails. 

As will be gathered from the intentions: the 
framing of these engines is of massive construction, 
and this, with the Suave flywheel, accounts largely 
for the steady working ; a feature which was noticed 
by those who visited Messrs. Cochrane’s works last 
December, and ‘saw the engine then at work supplying 
blast to the furnace. Messrs. Richardsons, Westgarth, 
and Co. have been very successful in producing these 
castings, and the work on the engine generally is only 
such as could be produced by well-equipped worksho; 
having the command of exceptional plant and tools. 
The bearings are in white metal, and the main bear- 
ings can be water-cooled, if needed, by means of hollow 
spaces. This precaution, however, is not often used. 
Lubrication is by the ‘‘ ring ” system. 

Turning to the blowing part of the engine the inlet 
valves are clearly shown in Figs. 1 and 3. The outlet 
valves, being inside the casing, are not visible in the 
illustration. Some of the inlet valves at the under 
side, shown in a row in Figs. 1 and 3, and in sec- 
tion in Fig. 2, are controlled by an air governor—a 
cylindrical vessel. shown on the side of the air 
cylinder in Fig. 1, which acts on tie valves by 
twisting the shaft shown, on which it will be seen 
there is a partly spiral flat. The function of this 
device is to hold the inlet valves open during the 
early part of the stroke if the pressure in the blast 
mains rises unduly, owing to abnormal resistance in 
the furnace which is being blown. In this way the 
engine can maintain its speed, although delivering air 
at higher pressure. This gear is also used for starting 
the engines, as the valves can be held open by means 
of the hand-wheel shown. The air cylinder of the 
governor, it should be added, is connected to the 
mains by a pipe, not shown, and therefore it works 
automatically. If the pressure rises in the mains, the 
piston in the ees cylinder is forced back against 
a.spring, and it thus holds the valves open for the 

uired part of the stroke of the engine. 

The ‘pistons, rods, and other parts of the gas and air 
cylinders are lubricated by forced lubrication system, 
which is worked by bed prs through the second shaft, 
and through sight feed lubricators, as shown. 

For starting, these engines are fitted with an elec- 
trical barring engine which turns the flywheel, upon 


the inlet valve. 


which there are internal teeth for the purpose. This |; 


barring engine.is used in conjunction with a benzine 
carburettor, which supplies gas for the explosive mix- 
ture until the engine is under way. Sometimes, how- 
ever, compressed air is used, especially if there is an 
installation of several engines. The starting engine is 
shown in Fig. 3 and also in Fig. 7. The carburettor 
is behind the ladder at the back of, the gas cylinder. 
For use in these oe it has been found by ex- 
perience that it is needful to free the gas from dust, 
although it was at first thought such a step would not 
necessary. Messrs. Richardsons, Westgarth, and 
Co. have found that the Theisen system answers the 
pur admirably, and it has proved very successful 
in cleaning other gases besides those from the blast- 
furnace. it consists of a rotating drum supplied with 
water on the periphery ; and by its means ordinary 
blast-furnace gas can be cleaned so as to contain not 
more than .03 gramme of dust per cubic metre ; that 
is to say, it is as free from dust as ordinary air in a 





room. This is considered a great improvement, and 
should be of value to users of blast-furnace and coke- 
oven and other gases. 

At the time of a recent visit we paid to Messrs. 
Richardsons, Westgarth, and Co.’s works there were in 
hand nine 750-horse-power Cockerill gas blowing en- 
gines, two 250 Cockerill gas engines for driving dy- 
namos, and two 800 horse-power Cockerill gas engines 
for dynamo work. As our readers are aware, a large 


number of Cockerill gas engines are running on the | 


Continent, and one of 3000 brake horse-power is being 
constructed for the purpose of electric generation at 
the St. Louis Exhibition. It should be added that the 
Cockerill system is founded on the Delamere-Deboutte- 
ville patents, the design having been modified and 
improved by the Société John Cockerill, of Seraing, who 
for years have been experimenting in this direction. 
The Société had these engines running successfully for 
a considerable period before they placed them on the 
market. 

Messrs. Cochrane inform us they have found at the 
Ormesby Works that a blast-furnace making 120 tons 
of iron per day furnishes sufficient gas, if used in a 
gas engine, to provide at least 4500 horse-power con- 
tinuously exerted. 








Messrs. Ruston, Proctor, AND Co., Liwrtep.—The 
directors of this company recommend a dividend of 5 per 
cent., free of income tax, on the ordinary shares for the 
year ending March 31, 1903, placing at the same time 
75001. to the equalisation of dividend account, allowing 
10,1612. for depreciation of buildings, plant, and ma- 
chinery, and carrying forward 2146/. For the preceding 
twelve months the dividend amounted to 4 per cent. upon 
the ordinary shares; but to make this distribution 4000/. 
had to be taken from the equalisation of dividends fund, 
and only 1333/. was carried forward. 


Our Coat Axsroap.—The exports of coal from the 


United Kingdom in April—the expression ‘‘coal” in- 3hd 


cluding also coke and patent fuel—amounted to 3,582,361 
tons, as compared with 3,661,691 tons in April, 1902, and 
3,653,073 tons in April, 1901. In these totals, coal, 
properly so-called, figured for 3,455,811 tons, 3,506,909 
tons, and 3,491,534 tons respectively. The balance, of 
course, was made up of coke and patent fuel. There was 
a moderate decline in the shipments in April almost all 
along the line. The principal exports in April compared 
as follows with the corresponding months of 1902 and 
1901 respectively :— 





April, 1903. | April, 1902. April, 1901. 
tons 


Country. 





tons | tons 

| 597,127 
603,540 
462,807 
241,458 


522,641 
539,802 
470,458 


Italy | 
261,707 | 


Sweden 


The aggregate exports of coal (including coke and patent 
fuel (in the first four months of this year were 14,246,415 
tons, as pe gre with 13,280,079 tons in the correspond- 


ing period of 1902, and 12,973,124 tons in the correspond- 
ing period of 1901. In these totals, coal, properly so-called, 
figured for 13,788,050 tons, 12,750,864 tons, and 12,419,865 
tons respectively. The total of 13,788,050 tons, repre- 
senting the exports of coal from the United Kingdom for 
the first four months of this year was made up as follows :— 
Anthracite, 399,739 tons; steam, 10,552,039 tons; gas, 
1,899,178 tons ; household, 435,508 tons; other descrip- 
tions, 503,586 tons. 


Our Rais ABproaD.—The new year is moving on well 
as regards our export rail trade, the shipments for March 
having been 58,243 tons, as compared with 44,231 tons in 
March, 1902, and 43,479 tons in March, 1991. 
Colonial demand contributed the following amounts to 
these totals :— 





March, 1903. March, 1902. March, 1901. 


tons 

6,946 
22,228 

5.640 


Colonial Group. 





tons 
3,450 
25,319 


3,894 
Nil 


tons 
British South Africa 15,779 
British India ee — 11,595 | 
Australia... as oh | 
Canada * 3 : 23 | 


i 





The deliveries to Argentina in March were 7117 tons, as 
gr with 10,468 tons in March, 1902, and 12,600 tons 
in March, 1901. The aggregate exports of rails fromi the 
United Kingdom in the first three months of this year 
were 146,310 tons, as compared with 106,000 tons in the 
corresponding period of 1902, and 98,741 tons in the 
corresponding period of 1901. It will be seen that the 
shipments have made a decidedly satisfactory advance. 
The colonial demand compares as follows with that pre- 
vailing in the corresponding periods of 1902 and 1901 :— 


1901. 


tons 
17,674 
43,858 


1903. 1902. 


tons 
27,048 


Colonial Group. | 


| 


tons | 





British South Africa 


The | Sea 





British India 
Australasia .. 
Canada 


7,896 | 

36,352 50,696 | 

21,640 16,147 

“| ol ae 

The Argentine demand has been of some importance this 

year, the shipments to Argentina to March 31 having | 
amounted to 14,933 tons, as compared with 27,145 tons in 

the corresponding period of 1902, and 20,158 tons in the | 

corresponding period of 1901. | 


17,865 


NOTES FROM THE NORTH. 
Guascow, Wednesday. 
Glasgow Pig-Iron Market.—King Edward’s recent visit 
to Scotland included a day in Glasgow, where the first 
thing that he did was to lay the foundation stone of the 
new technical college, which will be the biggest thing of 
the kind yet built in this country. That work was done 
last Thursday, which was universally held as a holiday, and 
consequently there was no iron market. When the market 
pene on Friday the course of prices showed a little 
irregularity. Cleveland changed hands in the forenoon 
at 45s. 104d. per ton cash, and closed with sellers at 
that figure. here was some business done in the 
afternoon at 45s. 94d. from which the price 
recovered to 46s., and the close was 46s. 04d. sellers, 
representing a decline of 34d. per ton since Wednesday 
of last week. Hematite iron was dealt in at 57s. 44d. per 
ton cash in the afternoon, and left off 3d. down at 57s. 6d, 
per ton sellers. Scotch was nominally 52s. 6d._ cash 
sellers; and the settlement prices were :—Scotch iron. 
5ls. 9d. ; Cleveland, 45s. 10$d.; Cumberland hematite 
iron, 57s. 3d. per ton. The day’s turnover was some- 
thing like 12,000 tons. On Monday only a small busi- 
ness was done, and prices were rather easier. Cleveland 
iron, which was only dealt in, gave way 24d. per ton. 
The settlement prices were:—5ls. 9d., 45s. 10$d., and 
57s. 3d. per ton. Tuesday’s iron market continued quiet 
and without any special feature. In the forenoon from 
3000 to 4000 tons of Cleveland iron changed hands 
at 45s. 9d. per ton cash, or 1d. below Monday’s 
closing price; and Scotch and hematite were idle. 
There was no improvement in the afternoon, either 
in values or in the volume of business done, which 
was again restricted to some 4000 tons of Cleveland, 
which were done round 45s. 10d. per ton cash and 46s, 
one month. The toneof the market was very steady all 
day. The market was firm this forenoon, and the price 
of Cleveland recovered 3d. per ton to 463. 14d. on ‘“‘bear” 
sn gies Business, however, continues in narrow 
limits, the transactions only aggregating 2500 tons. 
The upward movement in values continued in the after- 
noon, when Cleveland warrants had a further recovery of 
; 46s. 5d. per ton cash. One lot of Scotch was 
done at 52s. 6d. cash. The business done was small 
in amount—not exceeding 4000 tons. The settlement 
rices were :—52s. 3d., 45s. 14d., and 57s. 9d. per ton. 
he following are the quotations for makers’ No. 1 iron : 
—Clyde and Calder, 63s. 6d. per ton; Gartsherrie, 64s. ; 
Summerlee, 68s. ; Langloan, 70s. 6d. ; Coltness, 72s. 6d. 
—the foregoing all shipped at Glasgow ; Glengarnock 
(ship at Ardrossan), 64s. ; Shotts (shipped at Leith), 
and Carron yer ogy at Grangemouth), 67s. per ton... Not 
a single ton either of Scotch or hematite iron changed 
hands last week, but against that fact it should be 
said that the dealings in Cleveland iron warrants 
were fairly numerous, with fluctuations deserving of 
attention. Recent reports from America state that 
trade there is moderably good, and prices of Cleveland 
improved for a day or two until 47s, 24d. was reached, 
but from that point a steady fall took ma Perhaps 
it is possible that the fall of prices in the Glasgow market 
ma, set down to truer American advices having come 
to hand.. There has been a fair business done’ with the 
home consumers, who have been oe their re- 
quirements in all departments of the trade over the next 
four or five months. 


Scotch Steel Trade.—Business in the steel trade shows 
no signs of improvement. The uncertainty that prevailed 
regarding the attitude of the engineers caused buyers to 
hold back inquiries, and even shipbuilders who have speci- 
fications to give out were reluctant to place them until 
there was some settlement of the dispute. Makers have 
already summenaes in their prices for finished steel a 
substantial reduction in the price of pig iron. The steel 
rail trade continues to be fairly brisk, and, as the 
Continental works are now pretty full up for the next 
four or five months, the works on this side of the North 
are securing a fairly good share of the export orders 
for rails. . The steel plate trade is quiet, with no altera- 
tion in price, the nominal quotation being 5/. 17s. 6d. per 
ton, and 5/. 7s. 6d. per ton for angle-bars, less 5 per cent. 
delivered at the Clyde shipbuilding yards, the price on 
the East Coast being 6/. for the plates, less 24 per cent. 


Sulphate of Ammonia.—There is a somewhat better 
demand for sulphate of ammonia, especially for early 
delivery, and as stocks are very small, prices have become 
steadier. The prompt value at Glasgow or Leith is 
13/. 2s. 6d. per ton. The last week’s shipments available 
amounted to 3615 tons, making the total for the year 
58,413 tons, or a decrease of 8285 tons. Last week’s ship- 
ments of sulphate amounted to 145 tons. 


New Turbine Yacht.—A new turbine yacht for Mr. A. 
L. Barber, of New York, has been built by Messrs. 
Ramage and Fe m, Limited, Leith, from designs b 
Messrs. Cox and King, London, and has been fitted wit 
turbine engines by the Parsons nage A On her trial 
trip the a am day in Aberlady Bay, irth of Forth, she 
did an excellent performance, which was a speed of 
17.904 knots, being the mean speed of three double 
runs on the measured mile. The length of the yacht 
over all is about 300 ft., with a water-line length 
of 245 ft. The displacement on trial was .1700 tons. 
Four cylindrical boilers supply the required steam, 
These aré'fitted with Howden’s system of forced draught. 


| It is claimed for this yacht—the Loorna—that she is the 


fastest ocean-going steam-yacht in the world. 








CaNADIAN PeTroLEuM.—A large ares of coal and petro- 
leum lands has been recently discovered in South-East 
Kootenay, within 25 miles of a branch’ of the Canadian 
Pacific Railway. 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

A Sheffield University.—A_ very vigorous effort is being 
made to secure a university for Sheffield similar to what 
has been granted to Birmingham, Liverpool, and other 

laces. A large fund is being raised, and next month the 
Tord Mayor of London will pay a state visit to the cit 
to lay the foundation stone of a block of university build- 
ings. On Monday a Court of Governors of ‘Sheffield 
University College was held under the presidency of the 
Duke of Norfolk, when resolutions were adopted in favour 
of an application being made to the Privy Council for a 
Charter for Sheffield. A meeting of citizens was held in 
the evening, when almost all professions and interests 
were represented. The Lord Mayor, on behalf of the 
civic life, and the Master Cutler, for the commercial life of 
the city, urged that in the interests of higher education 
in Sheffield and the district it was essential that Sheffield 
College should possess university powers. The meeting 
was entirely unanimous in its decisions. 


Parkgate Iron and Steel Company, Limited. — The 
directors of the above reer in their thirty-ninth 
annual report state that during the year the construction 
of a new blast-furnace plant and other extensions have 
been commenced, but it is not expected to be in working 
order before the close of the present year. The cost is 
estimated at from 80,000/. to 100,000/., and it is proposed 
to raise this by the issue of debentures. The sum avail- 
able for dividend, including 9103/. 12s. 6d. brought forward, 
is 38,2662. Out of this a dividend of 6 per cent. is recom- 
mended ; for writing off of additions and improvements, 
9564/.; and carrying forward 11,3027. 


Iron and Steel.—In Sheffield business in Swedish iron 
and steel is still very quiet, and none of the larger firms 
show any disposition to enter into contracts for forward 
delivery. Swedish makers are all fairly well sold, and 
very considerable quantities are going to America and 
Germany. The demand from those countries for both 
Siemens and Bessemer qualities is on the increase. The 
local demand for such material has been falling off on 
account of the — firms making their own steel. 
A smaller tonnage of Dannemora irons of the best quali- 
ties is coming here because of the greater output of high- 
speed steels, for producing which medium brands are used. 
Prices are firm, and are likely to be, owing to the scarcity 
of charcoal, and there is some delay in deliveries. 

Coal and Coke.--There has been a further weakening of 
prices in house coal, and the drop of 6d. to 1s. per ton 
which set in a fortnight ago may now be taken as general. 


Steam coal remains about the same; although there is hal 


keen competition to secure business in the open market. 
Slacks and common coal are dear and hard to get. Blast- 
furnace coke has gone up 6d. per ton. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was rather numerous, but the market was 
very cheerless in tone, and hardly any business was trans- 
acted. Foundry qualities of Cleveland pig were weak, 
being influen by movements in warrants. Buyers, 
who a little while ago came forward rather freely, were 
again backward, showing very little inclination to do 
business on either early or forward account. Traders 
generally admitted that prospects were none too promis- 
ing. No. 3 g.m.b. Cleveland pig iron was offered for sale 
at 46s. 3d. f.0.b., but few, if any, parcels changed hands 
at that figure, and in some cases as low as 46s. was 
named. No. 1 was quoted at 48s. 3d. to 48s. 6d.; and 
No. 4 foundry at 46s. The lower qualities were not so 
weak as the better kinds. Grey forge was 45s. 3d. ; 
mottled, 44s. 9d. ; and white, 44s. 6d. Middlesbrough 
warrants closed 45s. 94d. cash buyers. East Coast hema- 
tite pig was a trifle easier than it has been ‘of late, the 
demand having fallen away to some extent, but most 
makers are fairly well situated, so far as orders are con- 
cerned, and consequently not necessitated to press iron 
on the market just at present. Nos. 1, 2, and 3 
sold at 57s. 3d., whilst No. 1 was 57s. 9d., and No. 4 
forge 54s. Spanish ore showed a tendency to ease. 
Though many dealers adhered to 16s. 3d. ex-ship Tees 
for 50 per cent. Rubio, purchases were recorded at 16s. 14d. 
To-day a sharp rise in Middlesbrough warrants to 46s. 43d. 
cash buyers stiffened the priceof No. 3Cleveland pig, sellers 
thereof holding out for 46s. 6d. East Coast hematite 
ig was alsostronger, mixed numbers being put at 57s. 6d. 
or early delivery. Quotations for other descriptions of 
pig were unaltered. Shipments this month so far are 
very good, and they are likely to continue so. Inland 
deliveries are also on a satisfactory scale. 


_ Manufacture! Iron and Steel.—In the manufactured 
iron and steel departments of the staple industry few new 
features present themselves. Most r andes continue pretty 
well occupied, but some are getting rather short of work, 
and there are few new orders in the market. Producers 
adhere to their quotations, realising that any reduction 
in them would not result in contracts being made. Com- 
mon iron bars are 6/. 10s.; best bars, 6/. 17s. 6d. ; iron 
ship-plates, 62. 15s. ; iron ship-angles, 6/. 10s. ; steel ship- 
= 6l.; steel ship-angles, 5/. 12s. 6d.; and steel 

iler-plates, 7/7. 10s. to 7/. 15s.—all less the customary 
24 per cent. Heavy sections of steel rails are 5/. 10s. net 
cash at works. 


Shipbuilding. —Several yards present rather a busy 
appearance. Some firms have a good few orders for 
vessels, and a considerable amount of repairing work is 
a on. Complaints have been made by some ship- 
yuilders that when they introduce labour-saving tools, 





they are unable to effect a reduction in the rate of pay to 
compensate them for the cost of the labour-saving appli- 
ances, 


Coal and Coke.—The coal trade on the whole is quiet. 
Durham coal ranges from 8s. 3d. to 9s. f.o.b. The 
supply of bunker coal continues plentiful, and prices are 
unchanged. Coke keeps firm notwithstanding attempts 
on the part of buyers to pg rices down. Medium 
blast-furnace kinds are 16s. 6d. delivered here, and export 
coke realises 17s. 6d. to 17s, 9d. f.o.b., and some firms a3k 
even more. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—There has been a rather pressing demand for 
steam coal for early delivery, and prices have shown an 
upward tendency in these cases; it is noticed, however, 
that large buyers are reserving their orders until coal 
becomes more plentiful. The best steam coal has made 
14s. 9d. to 15s. 3d. per ton, while second: qualities 
have brought 14s. 3d. to 14s. 6d. per ton. Household 
coal has shown little change, but the tendency of prices 
has been rather downwards, except in transactions for 
early delivery ; No. 3 Rhondda large has been quiet at 
14s. 9d. to 15s. per ton. Coke has shown little change, 
but has presented generally a firm tone; foundry qualities 
have made 19s. to 20s., and furnace ditto 16s. 6d. to 
18s. per ton, free on . As regards iron ore, Rubio 
has m quoted at 14s, 6d. to 14s. 9d. per ton ; Tafna at 
15s. to 16s. 6d. per ton ; and Almeria at 14s. 9d. per ton, 
freight charges included. 


Cardiff Corporation Tramways.—The Splott section of 
the Cardiff Corporation electric tramways was opened on 
Wednesday. A combination single-deck car is now bein 

ut together at the Roath dépét. Built by the Britis! 

homson-Houston Company, of Rugby, the new car is 
of fine design. It will accommodate 38 passengers, and 
it comprises three separate compartments. 

Mount Stuart i eo gr se work of equipping the 
Mount Stuart Dry Dock engineering shops with electric 
energy, in the place of steam, is now nearly completed. 
The current is obtained from the Cardiff Town Council, 
and, except for a few machines, electricity is used through- 
out the premises. It is intended that the whole of the 
power required, with the exception of that necessary for 
the pumping plant, &c., shall be derived from electricity. 


The Electric Light at Cardiff.i—At a meeting of the 
Cardiff Town Council on Monday, Mr. Alderman Carey 
said the year’s rentals up to March, 1902, for electric light 
amounted to 15,515/., and up to March, 1903, 21,140/., 
ing an increase of 5625/., or 36 per cent. The total 
works costs, including generation, distribution, and 
management expenses, amounted to 11,282/., leaving a 
gross profit of 9857/. After providing for interest and 
sinking fund there would be a net profit for the year 
ending March 31 of 3625/., subject to audit. 


Cardiff Corporation Water Works.—A meeting of the 
Water Works Committee of the Cardiff Town Council 
was held on Tuesday. A letter from the Local Govern- 


ment Board consenting to borrowing powers to the} ja, 


amount of 97,9567. for water works was read. The chief 
works for which the money is required are a new service 
reservoir at Leckwith, to provide a better supply for 
Penarth, extensions at an, a by pase from the Taff 
Vawr conduit to the Heath filter beds, and a duplicate 
supply from the Ely pumping station to supply water 
for sanitary sap wei The committee drove to Leckwith 
to inspect the excavation for the new reservoir. They 
also visited the reservoir at Llandough and the pumping 
station at Cogan. The chief object of the visit was to 
ascertain whether it was necessary to proceed at once 
with the construction of the Leckwith reservoir when the 
excavation was completed. The majority thought it was 
advisable to complete the work at once, and that the 
Council should carry on the work itself. 


Electric Light at Taunton.—The profits of the electric 
light undertaking of the Taunton Town Council last year 
were sufficient to allow 670/. to be applied in relief of the 
rates. Anallocation of 7007. is at the same time pro 
to be made to a reserve fund, and 74/. is to be carried 
forward. It is further proposed to make some reduction 
in charges. 

Bridge-Building at Exeter.—A pews, ise wooden struc- 
ture across the Exe at Exeter to enable an existing bridge 
to be removed, and a new one constructed, has been 
opened for trafic. The work of demolition will now com- 
mence, and the contractors—Messrs. Woodman and Son 
—have eighteen months in which to complete a new steel 
girder bridge.’ The temporary erection is entirely of 
timber bolted, and braced, and between 300 and 350 tons 
of wood were used in its construction. 


South Wales Coal and Iron.—The exports of coal 
from the six principal Welsh ports—Cardiff, Newport, 
Swansea, Port Talbot, Neath, and Llanelly—in April 
were :—Foreign, 1,532,782 tons ; coastwise, 361,104 tons ; 
total, - 1,893,886 tons. The exports of iron and steel for 
the month were 19,263 tons; of coke, 7768 tons; and of 
patent fuel, 82,596 tons. The te shipments of 
coal from the six ports for the four months ending April 
30 this year were :—Cardiff, 5,532,424 tons; Newport, 
1,195,908 tons; Swansea, 686,676 tons; Port Talbot, 
227,963 tons; Neath, 96,218 tons; and penicgg 79,656 
tons; making an aggregete of 7,818,845 tons. he ship- 
ments of iron and steel for the four months were:— 
Cardiff, 26,249 tons ; Newport, 7307 tons; Swansea, 4913 
tons ; and Port Talbot, Neath, and Llanelly, nil; making 
an ate of 38,469 tons. The exports of coke were :— 
Cardiff, 14,505 tons ; Newport, 4650 tons; Swansea, 2729 
tons; Port Talbot, 5948 tons; and Neath and Llanelly, 
nil; making an aggregate of 27,832 tons. The exports 





of patent fuel were :—Cardiff, 100,110 tons; “go 
11,581 tons ; Swansea, 121,109 tons. Port Talbot, 30,766 
tons ; and Neath and Llanelly, nil ; making an aggregate 
of 263,566 tons. 

Pontymister,—The Monmouthshire Steel and Tinplate 
Company, which owns extensive ‘works at Pontymister, 
is altering and extending its works with the view of lay- 
ing down the latest plant and machinery for the manu- 
facture of galvanised sheets, The company has for some 
years been making black plates, which it has sold in large 
quantities to other firms who did the galvanising. The 
company has now decided to do the galvanising itself, 





SIBERIAN GOLD.—Rich beds of conglomerate, containi 
ea ore, resembling the gold deposits of the Transvaa 

ave been discovered in the province of Yenisseisk, 
Eastern Siberia. ; 


THE GOVERNMENT TELEGRAPHS.—The inland _tele- 
— were transferred to the State in January, 1870; 
and the loss on their working during the last 33} years has 
attained the formidable aggregate of 9,931,3497. The out- 
come of each year’s business has been as follows :— 








Year. Profit. Loss. Year. Profit. Loss. 
£ ; £ £ 
1871... 47,425 a ne hone) F 
1872 .. 5,614 ts we. ee 
Se eae 118,967 nes) 
1874 175,989 1890 220,903 
1875 207,898 1891 231,038 
1876 191,634 1892 389,167 
1877 187,259 1893 465,571 
1878 89,066 1804 477,327 
1879 114,120 1895 440,526 
1 29,909 1896 839,436 
ee 8 | eee. . 448,844 
MEP t se 112,525 1808 .. ... 606,007 
aes 142,224 1999 .. .. 520,757 
1884, Me $46,114 | 1900. .. 687,452 
ME ns ys 362,767 1901 .. .. 686,502 
1886 371,554 | 1902 . 950,740 


It will be observed that last year’s loss is the largest 
The loss, it may be added, was incurred after providing 
for interest accruing annually on the stock issued by the 
Treasury to provide for the purchase of the telegraph 
The telegraphs have also been worked with a cl 
capital account, the result being that various extensions 
have been provided for out of revenue. It should not be 
inferred that the revenue of the telegraphs has been at 
all stationary ; on the contrary, it has exhibited a. large 
increase, ety Fae from 612,302/. in the first year’s 
working to 1,535,983/. in 1875, 1,469,7952. in 18860, 
1,784, 4147. in 1885, 2,364,099/, in 1900, 2,646,414/. in 1895, 
and 3,460,492/. in 1900, while last year it furthcr ex. 
panded to 3,570,047/.; but the introduction of the sixp:uny 
telegram system, and the unremunerative basis upon 
which Press telegrams are changed, have rendered any- 
thing like financial success out of the question. 





Tur StmpLon TUNNEL AND ITs Futurk.—The works 
of the Simplon Tunnel (although sere A a yr acheck 
ast year in consequence of an inundation) are now sufti- 
ciently advanced to lead to the conclusion that they will 
be completed about the commencement of 1905. The 
whole length of the tunnel is 12,331 yards, and little more 
than one-third of this distance now remains to be bored. 
As a new link between Italy and France across Switzer- 
land, the Simplon Tunnel presents a serious economic 
interest, as it will not only facilitate the commercial 
intercourse of the three countries with each other, but 
will also greatly improve communication between Western 
and Eastern Europe and India, inasmuch as it will assist 
in establishing unbroken communication between Ostend 
and Salonika. It is now oane ‘on the one hand, to 
unite the Adriatic to the Danube and Russia by a line 
traversing the kan Peninsula from Antivari to 
Kladovo, thus establishing direct communication be- 
tween the See Latin and Slavonic countries. 
another side, the Brindisi and Calais line, which has 
hitherto been used by the Indian mails, is threatened 


posed | With the competition of a line from Salonika to Ostend. 


Such a line has been already developed vid Belgrade and 
Budapest, but it presents certain inconveniences. The 


Bosnian Government is now prepared, with the concur- - 


rence of Austria, to issue a loan of 3,000,000/. in order to 
— for the construction of a section, 156 miles in 
length, intended to continue a line from Vienna to 
jevo, the capital of Bosnia, with a view to uniting it 
itrovitza with a small line mapemnencing at Salonika 
and following the valley of the Vardar. This new line 
would admit of the establishment of rapid and sure com- 
munication between Salonika and Vienna, and the dis- 
tance separating it from Ostend would not exceed 375 
miles, or about that. from Brindisi to Calais. The 
Calais journey. by the proposed new route would be 
a somewhat | r one, but a compensation would be 
found in_a reduction of. the sea Be ee from Port 
Said to Salonika, which would be miles less than 
that from Port Said to Brindisi. The “og | in the sea 
voyage would, it is said, be as much as 15or 16 hours, In 
view of these new conditions, France is endeavouring to 
obtain some advantage from the completion of the 
Simplon, as it desires to bring through Latin countries 
the passenger and light goods traffic carried on between 
Great Britain and the East. The piercing of the Simplon 
will enable France to bring back to its railways and ports 
a part of the traffic which the piercing of the St. Gothard 
bas diverted from the Mont Cenis and Modane line. This 
diversion of traffic has been sufficiently important to assist 
the establishment of a daily line between Ostend and 
London, and the loss which it has occasioned to French 
transport business is estimated at as much as 1,600,000/, 
per annum. 
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NOTICES OF MEETINGS. 

Society OF CHEMICAL INDUSTRY.—LONDON SECTION.—Monday, 
May 25. The following papers. will be read and discussed :—1, 
** Neatsfoot Oil.” 2. ‘“The Nitric Acid Test for Cotton Seed Oil.” 
By Mr. J. H. Coste, F.1.C., and Mr. E. T. Shelbourn, F.1.C. The 
meeting will commence at 8 p.m 

Tue INSTITUTION OF ELECTRIZAL ENGINEERS.—On Thursday, 
May 28, at the offices of the Institution, 92, Victoria-street, West- 
minster, 8.W., annual general meeting at 5 p.m. To receive 
the annual report of the Council and the statement of accounts 
and balance-sheet for the twelve months ending December 3 
1902. The announcement of the election of the new Council wi 
also be made at. this meeting. 

Tue Junior INSTITUTION OF ENGINEERS. — Thursday, May 28. 
Visit the new reservoir works of the New River Water Company 
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Francis, M. Inst. C.E. Train leaves Waterloo at 1.20 p.m. 

Roya InstiTuTION OF GREAT Britain.—The Friday evening dis- 
course, May 29, at: 9 o’clock, will be delivered by His Serene High- 
ness Albert, Prince of Monaco. The subject is ‘‘The Progress of 
Oceanography.” Afternoon lectures next week :—On Tuesday, 
May 26, at 5 o’clock, Professor Edmund J. Garwood, M.A., on 
‘The Work of Ice asa Geological Agent ” (Lecture I.). On Thurs- 
day, May 28, at 5 o’clock, Professor J. A. Fleming, M.A., D.Sc., 
F.R.S., M.R.I , on “‘ Electric Resonance and Wireless Telegraphy ” 
(Lecture I.). On Saturday, May 30, at 3 o’clock, Professor 8S. P. 
Thompson, B.A., D.Sc., F.R.S., M.R.I., on ‘*The ‘De Magnete,’ 
and its Author ” (I. The Book). 
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PROBLEMS IN NAVAL 
ARCHITECTURE. 

Or the several suggestive discussions which made 
the recent meeting of the Institution of Naval 
Architects one of the most instructive held for 
several years, the debate on the ‘‘ lines” of modern 
cruisers was not the least important, and following 
it there has been an interesting correspondence in 
the Times. We do not propose to discuss the 
purely technical question of the influence of hollow 
Jines on resistance or metacentric height, space for 
machinery, &c., but rather to the general fact 


.|that discussion and correspondence alike give 


point to the growing opinion that in this country 
enough is not being done by original research 
towards the solution of general problems in naval 
architecture. Britain occupies the first place 
among nations as a shipowning and _ shipbuild- 
ing country, although there are abundant evidences 
of progress in foreign countries, which should be 
studied the more closely in view of the tendency to 
attack the problems from a more purely scientific 
point of view. Ten or twenty years ago it might 


8 |/have been satisfactory to proceed by the time- 


honoured rule-of-thumb method, but as the limita- 


8 | tions of harbours and the demands for higher speeds 
99 | conflict now with each other to such an extent that 
699} small fractional increases in propulsive efficiency 


require to’ be striven after, it is absolutely neces- 
sary that systematic and continuous experimental 
work should be done. The money earned by the 
great shipbuilding industry in this country is so 
great that an estimate of 20 or 30 million sterling 
would not be far off the mark, and for naval work 
something like 10 to 12 million sterling is spent ; 





yet the expenditure on experimental work pro- 
bably does not exceed as many thousand pounds. 
This, indeed, applies to all branches of industry too 
extensively. It is true that one or two firms lay 
aside annually a large sum of money for experi- 
mental work, the great ordnance manufacturers 
being prominent in this respect ; but the general 
practice is to make deductions from previous prac- 
tice without determining whether or not there were 
initial errors in the previous We sy ro of design, 
or whether these represented the highest possible 
attainments. 

Although the system of evolving by tank expe- 
riments the most satisfactory model to attain a 
given speed on stipulated dimensions was origi- 
nated in this country by the late Dr. -Froude, and 
although its efficiency has been demonstrated’ time 
and again in the most convincing arguments, there 
is, in addition to the Admiralty, only one firm 
(Messrs. William Denny and Brothers, of Dum- 
barton) who have had the enterprise to construct 
such an experimental tank, although Messrs. John 
Brown and Co., of Clydebank, are now completing 
a similar establishment, which will cost between 
15,0007. and 20,0001. Several foreign govern- 
ments have organised a similar system—notably, 
Italy, Russia, Germany, the United States, and 
now France is about to add such a department to 
her naval resources, while the North German 
Lloyd stand alone amongst private foreign corpora- 
tions with this valuable accessory to ship design. 
A proposal was made to have such a poe in con- 
nection with the National Physical Laboratory at 
Bushy Park, but,-as would be noticed from the 
speech of the Earl of Glasgow, the President of 
the Institution of Naval Architects, the project, 
although liberally supported by four or five firms, 
has not, so far, received that wide financial assist- 
ance which is necessary to success. Lord Glasgow 
probably rightly interpreted the reason when he 
pointed to the fact that difficulty might arise were 
such a tank to be utilised for the evolution of 
designs for individual firms. 

A suggestion to have such a tank has also been 
made in connection with a projected memorial 
worthy of the great genius of James Watt. Dr. 
Andrew Carnegie, with characteristic philanthropy, 
has offered to subscribe 10,000/., and to secure 
additional support for such a memorial. Mr. Car- 
negie contented himself, in his original proposal, 
with a general proposition for a commemorative 
institution ; the credit for the idea of making a 
tank part of such a scheme belongs to the Hon. 
James C. Burns, of the Cunard Company. In 
view of the sound progressive spirit which has 
always characterised Mr. Carnegie’s distribution 
and administration of his benefactions, we are 
quite satisfied that he would agree to such a pro- 
ject were it clearly established that. it was for 
the benefit of science generally, and of the increas- 
ingly great population which periodically goes down 
to the sea in ships. That it would be appropriate 
as a memorial of James Watt there can S no two 
opinions ; he it was who, by his great inventions, 
gave the stimulus not only to British, but to the 
world’s oversea commerce, and made it possible 
to bring about that commercial expansion and 
community of interests and intercourse; which is 
bound to promote the comity of nations and the 
general welfare of mankind. Marine engineering 
has made giant strides, but future generations must 
profit much more if the problems of naval archi- 
tecture associated with the economical development 
of high speeds and with the overcoming of the 
rolling and pitching motion can be fully solved ; 
and in the solution of such problems the experi- 
mental tank, under the administration of an ex- 
perienced technical committee and staff, must neces- 
sarily assist. We are not so much concerned here 
with the question of the venue of such a memorial. 
In Mr. Carnegie’s mind, when he made the offer, 
there was obviously the idea that Greenock—the 
birthplace of Watt—would be a suitable locale. 
While there is much to be said in favour of this, 
the Glasgow University has even greater claims, 
because it was there that Watt first found encourage- 
ment, support, and facility for the carrying out of 
his original inventive work of most lasting effect. 
Glasgow is more central—it is, in fact, the capital of 
that great centre from which has flowed successive 
generations of naval architects to influence the de- 
velopment of the marine industry of Great Britain, 
if not of the world. 

The utility and success of such an experimental 
tank, however, require the strict observance of 
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certain essential conditions. In the first place, it 
will be recognised that the work done in such an 
institution must be directly for the benefit of the 
whole race, and not for immediate or direct com- 
mercial gain. Experiments dictated by any one or 
more firms cannot, therefore, be. undertaken. 
This, indeed, is scarcely practicable. When com- 
petitive designs are desired for any ship, it is usual 
that a dozen firms enter the list, each of whom 
would be equally entitled to have a design experi- 
mented with, so that there would be a congestion 
of work, giving rise to difficulties as to priority 
which would render the work extremely difticult, 
if not impossible. Moreover, human nature being 
what it is, there would always be suspicion on the 
part of some that information belonging to them 
might find its way into the possession of a competitor, 
or that data evolved on behalf of one firm might, 
perhaps unconsciously, influence the experimentalist 
when working for others, even on models for the same 
competition. Where data of the highest importance 
deduced at the expense of one may be utilised for 
the financial gain of another, there is created an 
incentive to temptation which ought not to be 
encouraged. There is no use denying the fact that 
in business acumen is regarded as a quality which 
covers a multitude of sins that would not be tole- 
rated under the more strict social code. There is 
always the solace of the Jesuitical law, that all is 
fair in love and war. In such a public experimental 
tank, therefore, the problems to be solved should 
deal with broad issues, and the results should in 
all cases be periodically published to the world 
with the fullest detail. As to the administration or 
control, it would easily be possible to find a com- 
mittee of scientists who would undertake gratui- 
tously the supervision of the staff and the direction 
of affairs, just as in successive years we have had 
associated with the Institution of Mechanical Engi- 
neers research committees who, with the help of men 
like the late Sir William Anderson, Dr. Kennedy, 
the late Sir Frederick Abel, the late Sir William 
Roberts-Austen, and others, have done splendid 
work in connection with engineering and metallurgy 
generally. : 

We might write at length on the work which 
such a public institution could carry out. It would 
classify itself into two general principles : first, 
the development of the highest propulsive efficiency 
for ships, complying with given limitations ; and 
secondly, the overcoming of the vibratory, and also, 
as far as possible, of the pitching and rolling motions, 
which so much detract from the comfort and enjoy- 
ment of a sea voyage. Under the first category, it 
would be most advantageous to study, from the 
general point of view, in such a tank the effect of 
beam, draught, and fulness in the designs of ships 
of various sizes and types. All these affect most 
directly the resistance, as well as the elements 
contributing to the comfort of the passengers ; and 
in thé hurry of designing vessels to suit special 
clients there is no time—even if there were the re- 
sources, financial and otherwise—to satisfactorily 
and thoroughly solve all such questions. Messrs. 
Denny, for instance, have for their tank so much 
current work that such general questions cannot 
be considered. To indicate the extent of work 
which would be involved in the suggested series of 
trials, models would be tested with ‘‘ lines” or co- 
efficient of fineness constant, but with the draught 
and beam varying, and power curves could be plotted 
for the complete series. Similarly, with the same 
lines and draught, the beam of the model could be 
varied by small degrees, and a similar set of curves 
prepared. Then, with the same beam and draught, 
or, preferably, with a series of each separately, 
the question of the resistance of various degrees 
of fulness could be similarly determined. This 
would involve experiments with hundreds of 
models, and might extend over a series of years ; 
but it would solve the much-debated question as 
to the most satisfactory proportion of beam to 
length and draught, and the most suitable 
degree of fulness or coefticient for ships of given 
length. Again, the effect of different types of 
‘* lines” should be studied, and this would involve 
a repetition of the same series of models to see 
whether various shapes of lines affected the differ- 
ences in the various factors. 

In the discussion at the Institution of Naval 
Architects to which we have specially referred, 
there was raised the important question whether 
hollow or straight lines confer the greatest advan- 
tage in a fighting ship, but, as is unavoidably the 
case in such discussions, the result was inconclusive. 





A warship and a merchant ship differ most materi- 
ally: in the one the primary consideration is the 
inclusion in design, in the correct proportions, of 
all the elements which will make the vessel a satis- 
factory fighting unit of our Navy; in the other 
8 and comfort are the desiderata, and both of 
these must make for commercial success. But the 
demand made by the naval officer that the cruiser 
should be a good seagoing ship is quite consistent 
with the main aim in design. If a hollow-line ship 
pitches more than a straight-line ship, her guns 
cannot be fired with the same degree of accuracy as 
would otherwise be the case. This is more important 
where bow fire is being utilised to the fullest extent 
in a chasing fight, when the cruiser must make her 
best speed. The question therefore to be determined 
is as to whether these hollow lines confer an advan- 
tage in speed to compensate for the alleged ten- 
dency towards increased pitching. The contention 
was made that even in channel steamers, where 
length was also restricted owing to the limited dimen- 
sions of harbours, it had not been found necessary to 
adopt hollow lines. Mr. Froude, however, in his 
contribution to the discussion, contended that the 
factor in the pitching of the ship was the relation 
of the length of the ship to the length or period of 
the wave, and inferentially he suggested that in 
the design of British cruisers attention was given 
to the fact that the waves in the English Channel 
—the probable venue of our naval actions of the 
future—were much shorter than in the Atlantic, 
and that consequently a short ship would be more 
suitable there, while on the Atlantic the long ship 
would give a better result. 

It would certainly be interesting if the staff of 
such a James Watt Experimental Institution could 
make a sufliciently long series of observations to 
determine the average or prevailing length or 
periodicity of waves in the channels surrounding 
the United Kingdom, as well as on the great 
oceans, with a view to assisting in the design of 
the type of ship, both as regards length and lines, 
which would give the greatest comfort in rough 
weather. Little has been done in this respect, 
but a paper was contributed some years ago by Mr. 
W. Shields to the Institution of Civil Engineers, 
wherein some data was collated which had been 
obtained in the North Sea ; in that case, however, 
the question was more the height and strength of 
waves than their periodicity, Mr. Shield’s interest 
being associated with the breakwater at Peterhead 
Harbour. 

That the periodicity of the wave has effect is 
obvious to any observer on shipboard, and that it 
has an influence on the dryness or wetness of a 
ship is uncomfortably demonstrated to unwary 
passengers. Exceptionally long Atlantic ships 
sometimes pitch more, and are wetter in the 
North Sea than on the Atlantic. We have had 
experience recently on liners where the shade 
deck, some 45 ft. or 50 ft. above the load 
water-line, was drenched, the length of the wave 
being so much shorter than the ship that the 
bow dropped right into it. As Sir William White 
says in ie letter to the Times of the 7th inst., 
there is no evidence that the observations by those 
who object to hollow lines have been of a character 
which would determine the effect upon behaviour 
of straightness or hollowness in the lines of ships. 
Were a long series of observations made on ships, 
both as regards the height and length of waves, and 
their effect on the length of ships of different form, 
good would result. It would possible, for in- 
stance, to ascertain exactly the eftect of pitching on 
various sections at the entry, and to determine the 
relative advantages of VY and U sections—whether 
they conduce to, or reduce, pitching motion. Pitch- 
ing, again, as Sir William points out, is also greatly 
influenced by the longitudinal distribution of the 
weights, the form of the transverse vertical sections, 
both under water and above water, the height of 
freeboard forward, and other features which need not 
be mentioned. Unless the ships compared are very 
closely similar in these particulars and of nearly the 
same size, it is not possible to base upon their com- 
parative behaviour at sea any accurate deductions 
as to the effect of differences in the forms of water- 
lines. Having made such deductions, it would be 
desirable, in the case of all steamers where high 
8 is wanted, to ascertain by tank experiments 
the effect of such variation of section on the speed 
of the ship. A kindred question has reference to 
the cutting away of the fore-foot, and its effect on 
turning, on speed, and on pitching. 

It may be urged that this observation or experi- 





mental work is largely concerned with the vessels 
already built, but such research must also take into 
account past experience. Mr, Archibald Denny, 
the head of the experimental department of the 
well-known shipbuilders of that name, has put it 
on record that for the first five or six years after 
the completion of their tank they confined them- 
selves to elaborate tests of models of vessels which 
they themselves had built, with a view of compar- 
ing the ——— speed trials with such experi- 
mental data ; and he has made it clear that the ex- 
— has been valuable in its suggestiveness. 

here can be no question of the influence of form 
on speed and movement ofa ship in a seaway. It 
would be easy to find vessels on similar service, 
but differing in form, which would enable conclu- 
sions to be deduced from such movement were the 
periodicity and height of waves closely observed 
simultaneously, while, as a corollary, tests would 
be made with models of the same ships. 

Another problem is the question of the form of 
screw propellers. There is probably no unit in 
the extensive appliances for marine propu'sion as 
to which there is less conclusive scientific data 
than the propeller, and it would be well, in the 
interests of naval architecture throughout the world, 
if a complete investigation were made. Her2 ex- 
perience can never be thoroughly reliable, because 
the influencing factors vary so much. For some 
time the Admiralty have accepted the dictum of 
the experimental tank, and fitted all the ships with 
propellers whose proportions were evolved from such 
experiments ; but in the case of the vessels of the 
Good Hope class, which were designed to run at 23 
knots with the full power of the machinery, and whose 
actual speed with the ‘“‘tank” propeller varied be- 
tween 23 and 23 knots, it was decided to fit tenta- 
tively to one of the ships a new form of propeller, with 
a very much increased proportion of surface to dia- 
meter, and the result was an increase of speed of 
one sea mile per hour. This means a high addition 
to the screw efficiency. In the case of the cruisers 
of the County class, which were also designed to 
steam at 23 knots, difficulty has been experienced 
in getting the full speed with the original pro- 
pellers, the speeds being from 0.3 to 0.5 knots below 
the anticipated results. New propellers are being 
tried on these vessels, and we have no doubt what- 
ever that ultimately they will, as has always been 
the case with naval ships, exceed their legendary 
speed. From this it might be assumed: that the 
tank experiments afforded no guidance in this 
matter ; but it is no disparagement to any investi- 
gator of scientific subjects to say that he becomes 
influenced by past success, and that the scope of his 
investigations may be more or less limited by this 
influence. We believe we are correct in saying 
that Mr. Froude’s tank experiments have been based 
on one shape of propeller with a more or less fixed 
ratio of surface to diameter. This fact alone would 
seem to exemplify the necessity of a wider field of 
activity in experimental work. 

We are inclined to the view that practically all 
the large shipbuilding firms engaged in high-speed 
work must ultimately have, as an accessory to their 
establishment, such an experimental tank. Messrs. 
Denny alone have found that they might keep two 
tanks going with their ordinary work, and they are 
probably not without the national characteristic 
caution of the Scotchman in seeking for good 
return for his expenditure, so that, with their 
twenty years’ experience, their strong’ advocacy of 
such experimental work is worthy of the highest 
respect. Soon, therefore, we may have an in- 
creased number of workers, but each in his own 
limited field, so that a national tank for general 

rogressive work must still be aimed at. Such 
institution, again, must be under the direction of a 
strong committee of scientists, who would have 
sufficient knowledge and experience of such work 
to direct the staff, so that there would be no chance 
of any tendency to immature or fixed conclusions 
permanently influencing originality. Incalculable 
advantage would result from the trial of different 
series of propellers, with varying shapes, diameters, 
pitches, ratios, and projected disc areas. The trials 
should be of such an extent that there would only 
be one variant at a time, so that absolute precision 
could be reached. It is easy to understand that 
such work would involve not only considerable time, 
but much expense. Weare satisfied also that builders 
would be readily found to embody results in actual 
practice, when progressive speed trials could be 
arranged for, to correct the data arrived at by the 
model experiments, 
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The tank engaged in such work could, with a 
really first-class staff, continue in use uninter- 
ruptedly, without touching anything but work asso- 
ciated with such series of experiments; and there can 
be no doubt that the result would ultimately be a 
solution of many of the problems of resistance and 
propulsion. A report of the work, issued from time 
to time, would confer great advantage, and would 
ultimately be for the general advancement of naval 
architecture to an extent far beyond the possi- 
bilities of any tank open to the limited and special 
investigation associated with the design of any ship 
for particular service. Such an institution would, 
indeed, be useful to builders with tanks of their 
own, as well as to those who did not possess such 
establishments. To the former there would be the 
advantage that all general investigation work would 
be done for them, and they could pass from one 
standard type of model to any special adaptation to 
meet limiting conditions as to harbour, draught, 
&c. Builders without tanks could apply the same 
general results in conjunction with experiments 
or trials made with previous vessels, From 
every point of view, therefore, the foundation 
of such a James Watt institution would be of great 
benefit to the travelling public. We have refrained 
from referring to the educational value of such an 
adjunct toa university like Glasgow, which ought 
to be the first in connection with all departments 
of engineering associated with marine work ; because 
what we have already said proves that the work 
carried on, dealing, as it would do, with the great 
fundamental principles of naval architecture, must 
necessarily influence in the most beneficial way the 
theoretical training of students engaged in general 
educational preparation for the practical work of 
ship-construction. 








THE CONCILIATION ACT, 1896. 

So much has been said and written within the 
last few weeks with regard to the Conciliation Act, 
1896, that a short description of the scope and 
objects of the measure may not be out of place. 
An impression seems to have taken firm root in the 
minds of some people that the Legislature has im- 
posed upon the Board of Trade not only a right but 
a duty to intervene and act as conciliators in every 
dispute between capital and labour ;.and that the 
parties to such disputes are practically, if not 
absolutely, compelled to accept the good offices 
of a Government official for the amicable settlement 
of all differences. A glance at the terms of the 
Act. of 1896 is sufficient to show that this is an 
erroneous view of the law. 

Section 2 of the Conciliation Act, 1896, reads in 
a shortened form as follows :— 

‘Where a difference exists between an em- 
ployer . . . and workmen, the Board of Trade 
may, if they think fit— 

‘*(a) Inquire into the causes and the circum- 
stances of the difference ; 

‘*(b) Take such steps as to the Board may seem 
expedient for the purpose of enabling the parties to 
the difference to meet together, by themselves or their 
representatives, under the presidency of a chairman 
mutually agreed upon or nominated by the Board of 
Trade, or by some other person or body, with a view 
to the amicable settlement of the difference ; 

‘*(c¢) On the application of employers or work- 
men interested, and after taking into consideration 
the existence and adequacy of means available for 
conciliation in the district or trade, and the circum- 
stances of the case, appoint a person or persons to 
act as conciliator or as a board of conciliation ; 

‘(d) On the application of both parties to the 
difference, appoint an arbitrator.” 

The Act mt contains the significant clause :—- 

‘*(6) The expenses incurred by the Board of 
Trade in the execution of this Act shall be defrayed 
out of moneys provided by Parliament.” 

It will be observed by the most casual reader of 
the above section that intervention, even in its 
most tentative form, is entirely left to the discre- 
tion of the Board of Trade. Further, if application 
is made by one of the parties to the dispute, the 
Board of Trade have no right to appoint a con- 
ciliator until they have taken into consideration 
the existence and adequacy of means available for 
conciliation in the district or trade, and the circum- 
stances of the case. Lastly, the Board has no 
power to appoint an arbitrator unless both parties 
are willing to accede to such a course. The effect 


of the whole clause may be said to be that the 
Board of Trade are powerless unless both sides! 








are animated with a desire to settle differences, 
which, owing to the fact of their being at arm’s 
length, they are unable to adjust between them- 
selves. When, however, one party, rightly or 
wrongly, takes up a position from which he will 
not move, intervention on the part of the Board 
would seem to be not only futile, but an unwar- 
rantable exercise of the discretion which the 
Legislature has thought proper to place in the 
hands of the Minister who may, for the time 
being, occupy the responsible post of President of 
the Board of Trade. 

In our view the Penrhyn Quarry dispute is one 
of a class of disputes which comes outside the 
purview of the Conciliation Act. It is idle to assert 
that a struggle which has continued for the best 
part of four years can be finally settled by any 
declaration that the wages of the men shall be 
fixed at so much, or upon any minor issue of a 
similar nature. No; the partisans of labour and a 
great employer of labour have been fighting for a 
principle. _ Had the strikers accepted the view 
adopted by Lord Penrhyn, that there should be no 
outside interference between him and them, the 
quarry would have been in full work within a week 
from the date of the strike. On the other hand, if 
Lord Penrhyn had consented to recognise the forces 
of trade combination, as many other employers of 
labour have been reluctantly compelled to do, the 
same result would have been attained. 

The most violent opponents of the course adopted 
by. Lord Penrhyn have never said—indeed, they 
could not truthfully assert—that he has not always 
been ready to take back and give fair wages to 
every workman who concedes the fundamental prin- 
ciple which is the crux of the whole dispute. 

When all is said, differences may exist as to the 
rights and wrongs of the case ; but in view of the 
fact that both parties are obstinately fighting for a 
principle, it would be little short of ofticious—not 
to mention that it would also involve a waste of 
public money—for the Board of Trade to attempt to 
intervene. 

We have not yet reached that millennium when 
trade disputes are to be settled by a stroke of the 
pen ; when, through the intervention of an official 
appointed by the Government of the day, the in- 
numerable questions which constantly arise between 
employers and employed are to be settled finally 
and satisfactorily for both parties. Before any 
employer of labour is blamed for declining eee 
the intervention of the State, he should at least be 
heard in his own defence. He is entitled under 
existing law, be the same good or bad, to say, ‘‘I may 
do what I like with mine own.” So long as the law of 
England remains what it is, the executive cannot 
interfere with any man in the bestowal or the 
administration of his private property. It is urged, 
of course, by those who sympathise with the strikers, 
that Lord Penrhyn is under a moral obligation to 
a for those whose fathers and grandfathers 

ave lived and died upon his ample estates ; that 
he is merely a trustee for their benefit of the slate 
quarries, which, to his own loss as well as to their’s, 
have been but partially worked since the commence- 
ment of the strike. 

The full force of this obligation, even when 
admitted, does not seem to us to settle the ques- 
tion, for there exist moral rights as well as moral 
obligations ; and surely it is arguable to say that 
every employer has a right to define the terms upon 
which he will admit workmen to his employment. 
Let it be shown that the wages offered by Lord 
Penrhyn were such as no self-respecting man could 
accept, and then it will be time not only for the 
executive, but for the Government to intervene, 
and declare that the owner of the Penrhyn quarry 
is but a trustee, whose trust must be administered 
with due regard to what have almost become vested 
interests. 








THE MINERAL WEALTH OF GREAT 
' BRITAIN. 

Mucu has been written as to the great advantage 
that Britain possesses in her mineral wealth, and 
consequently it is interesting to note the extent of 
this wealth as recorded in a recent Home Office 
report. The total amount in the year dealt with in 
the return just issued is 115,331,7131., which is 
considerably less than in some previous years. It 
is just under 31. per head of the — ; but in 
the United States the mineral wealth works out at 
an average of only 2/. per head. There is, how- 
ever, no comparison in the extent of minerals 





available in the two countries. This proportion, 
however, varies in various parts of the kingdom ; 
Wales, by reason of its enormous coal workings, 
comes out a long way first, with 12/. 5s. per head 
of population ; Scotland is second—also because of 
her coal mines—with 31. 7s. per head ; while Eng- 
land, due in large measure to the aggregation of 
population in London and other great centres of 
distribution, has only a proportion of about 2/. 10s. 

r head of population. Ireland, on the other 

and, comes out very low, the rate being only a 
few pence per unit. Coal represents 88 per cent. 
of the total value of all minerals found, the amount 
for the year under review being 102 million ster- 
ling ; while next in order comes iron ore, which is 
valued at only 3} million sterling; sandstone, 
1,637,000). ; clay, 1,597,482I. ; igneous rock, 
1,323,0001.; slate, 1,304,000/. ; and limestone 
(other than chalk), 1,257,0000. 

The total production of coal for the year under 
review is just under 220 million tons, and is rather 
less than in the previous year, so that the steady ad- 
vance in production, which has continued from 1893, 
has thus had a slight check. England shows the 
greatest falling off as compared with the previous 
year—namely, 3.68 og cent., and Scotland, only 
0.95 per cent. ; while in Wales there has been a 
slight increase—0.21 per cent. The decrease is 
largely due to a falling off in the demand for blast- 
furnaces, while exports have also dropped to the 
extent of 2} million tons, notwithstanding that the 
average price at the pit has been about Is. 5d. less 
—9s. 4d., as compared with 10s. 94d., per ton. 
The number of workers engaged per unit of pro- 
duction has considerably increased, the production 
per annum in the English mines averaging 352 tons; 
in the Welsh, 303 tons ; and in the Scotch mines, 
405 tons ; the mean for the United Kingdom bein 
350 tons. Of the total coal produced in the Unite 
Kingdom, three-quarters are mined in England, 
Durham taking the first place with 34 million 
tons, equal to about 15 per cent. of the total pro- 
duction of the United Kingdom. The second 
place is taken by the county of Glamorgan, with 
27? million tons ; the third being Yorkshire, with 
nearly 27 million tons ; the fourth, Lancashire, with 
23.69 million tons ; the fifth the county of Lanark, 
with 16.6 million tons; the sixth, Derby, with 
nearly 15 million tons. Then come Stafford, with 
13.12 million tons; Northumberland, with 11.27 
million tons ; Nottingham, with 8.19 million tons ; 
and the county of Fite, with 5.60 million tons. 
The last-mentioned figure is particularly inte- 
resting in view of the proposed naval base at 
St. Margaret’s Hope, on the Fife coast of the 
Firth of Forth. It is a marked commentary upon 
the great decrease in the importance of canals in 
this country that only about 7} million tons, or 
barely 4 per cent. of the coal mined, has been con- 
veyed by English navigable waterways during the 
year. The railway companies have dealt with the 
remainder, and it is interesting to note that 
amongst the English lines the North-Eastern Rail- 
way Company have dealt with the largest quantity— 
34h million tons—nearly two-thirds of it being for 
shipment ; while second on the list comes the 
Midland Company, with 224 million tons; third, 
the London and North-Western, with 174 million 
tons ; fourth, the Great Western, with over 16 mil- 
lion tons; fifth, the Great Central, with over 
13 million tons ; the-North British and Caledonian 
coming next with 134 million and 114 million tons 
respectively. The quantity of coal carried coast- 
wise was about 18 million tons, and the total quan- 
tity exported 41.87 million tons. There thus re- 
mained for home consumption 161} million tons, 
which is equal to 3.88 tons per head of the popu- 
lation. This is about the average during the past 
ten years, the rates having fluctuated between 
4 tons and 3.3 tons per head; but twenty years 
ago the average was about 3.4 to 3.5 tons, so that 
the increase in home consumption in this period 
is little more than half a ton per unit of the 
population per annum. 

As regards iron ore, which comes second on the 
list so far as value is concerned, there has: been 
a steady decrease in the production as compared 
with one or two previous years, the total quantity 
mined or quarried being 12,275,198 tons, whereas 
four years ago 14} million tons were mined ; but 
ten years since the total was as low as it is to-day, 
although twenty years ago it stood at 18 million 
tons. The Cleveland district of Yorkshire pre- 
duced about 42 per cent. of the total quantity ; 





Leicestershire, Lincolnshire, and Northampton- 
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shire together about 29 per cent.; and Cumberland 
and Lancashire together about 12} per cent.; but 
in this last cage the superior quality of the ore must 
not be forgotten. Cumberland ore yields 52 per 
cent. of iron, and Lancashire ore 50 per cent., the 
others ranging down to as low as 30 per cent. 
Most of the Staffordshire ore comes from mines 
which likewise produce coal, and the same remark 
applies to one-third of the ore from Scotland, 
which, however, only produces 6.2 per cent., and 
Wales .01 per cent. of the total for the United 
Kingdom. Of this total of 12} million tons, 33 
million tons ‘are got from quarries, a little over a 
million tons from coal mines, and the remainder 
from purely iron mines. 

Of the other metals produced in the United 
Kingdom, the output of copper ore only totals 6407 
tons, and is dwindling greatly. This is also the 
case with lead ore, totalling only 27,976 tons. Tin 
ore was produced to the extent of 7288 tons, and 
although there is an increase as compared with the 
previous year, the value is considerably less. Of 
zine ore there was an average production of 23,752 
tons, with considerable decrease in the value. In- 
deed, the whole of the metallic ores, other than 
iron, represent a total of only 800,0001., which is 
just half the value of the sandstone, and less than the 
imestone, slate, or igneous rock, produced. The 
oil-shale mines of Scotland yielded 2,350,000 tons, 
of the value of 587,6811., the greater part coming 
from the counties of Linlithgow and Edinburgh. 








NOTES. 
Tue INSTITUTION OF MECHANICAL ENGINEERS. 


On Tuesday evening last the President and 
Members of Council of the Institution of Mecha- 
nical Engineers gave a conversazione at the Institu- 
tion House, Storey’s Gate. A large number of 
members and friends responded to the invitation, 
and were received by the President, Mr. J. Hartley 
Wicksteed, Mrs. Wicksteed, and Members of Council, 
in the Large Hall of the Institution. Among others 
present were Lord and Lady Kelvin, Sir William 
and Lady White, Sir Frederick Bramwell, Sir 
Edward Carbutt, Sir Benjamin Baker, Sir John 
Thornycroft, Sir A. Binnie, Sir John Jackson, 
Dr. and Mrs. Alexander B. W. Kennedy, Mr. E. 
Windsor Richards, Mr. and Mrs. W. H. Maw, Mr. 
A. F. Yarrow, Mr. A. J. F. Aspinall, Mr. and 
Mrs. Mansergh, Mr. T. Hurry Riches, Mr. H. D. 
Marshall, Mr. E. P. Martin, and Professor and Mrs. 
Dalby. The whole building was thrown open, and 
an excellent programme of vocal and instrumental 
music had been prepared, there being entertain- 
ments of some description in all the large rooms of 
the building. Perhaps the most attractive was the 
cinematograph of the Durbar, given in the large 
hall, and which afforded a wonderfully realistic 
‘panorama of the great function which conveyed to 
the King’s Indian subjects the fact of his accession 
to the Throne. A few of the lighter sketches that 
preceded the Durbar were also very cleverly 
arranged, and showed what startling effects can be 
produced by piecing-up the films. 


TrapE EFFLUENTS AND THE Pusiic SEWERs. 


A document of very considerable importance, 
and one of which much is likely to be heard in the 
future, has just been published by the Corporation 
-of Bradford, and summarises the objections felt 
by them to certain of the recommendations con- 
tained in the last interim report of the Royal 
Commission on the Treatment and Disposal of 
Sewage. In that report it is suggested that 
the law should be altered so as to make it 
the duty of the local authority to provide 
such sewers as are necessary to carry trade 
effluents as well'as domestic sewage, and that the 
‘manufacturer should be given the right, subject to 
certain safeguards, to discharge trade effluents into 
the sewers of the local authority. The Bradford 
Corporation, whilst prepared to receive and deal 
with trade effluents, hold that the manufacturers 
should be called on to pay the cost of the treat- 
ment. They also are of opinion that it will be better 
to require manufacturers to make such a payment 
rather than to compel them to “‘ treat ” their sewage 
after removal of the solids, before passing the 
effluent into the sewers. Such treatment involves 
the establishment of a system of inspection, in 
order to ensure that the requirements of the sani- 
tary authority are complied with ; and the Corpora- 
tion argue that in addition to the cost of such 
inspection, the plan would lead to litigation and 





ill-will between the manufacturers and the authority. 
The expense thrown on the trader would also, 
they hold, be greater in proportion than if the 
whole treatment were carried out by the authority. 
On the other hand, a system of payment for treat- 
ment, at rates dependent upon the volume and 
character of the effluent discharged, for which cer- 
tain standards might be drawn up, would, they 
claim, remove the necessity for regular inspection, 
and leave little room for litigation ; He ai 
centrating the refuse at one place the treatment 
could be more cheaply carried out than it could at 
a number of separate purification plants. . Such.a 
system, they state, is already being satisfactorily 
worked at Bradford. 


Tue NEGLECT OF THE NAvAL ENGINEERS. 


The spirit which animates Lord Selborne and his 
Board of Admiralty has for its aim the attainment 
of some degree of equality amongst the officers in 
the various branches of the Service, ‘and at last the 
naval engineer has gained a rank, nominally at 
least, equal to that of the executive officer. We 
have counselled patience on the part of all inte- 
rested, in order that time may be afforded for the 
spirit of the new order to be realised. This we 
did because in an ancient service like the Navy 
tradition plays a great and a valuable part, and 
changes can only be gradual, and not because we 
had any doubt as to the sincerity of those at the 
head of affairs. It would seem, however, that they, 
too, are unable to frée themselves from the trammels 
of custom. His Majesty has recently made a tour 
which all have watched with keen pleasure, because 
it has strengthened bonds of friendship with 
our European neighbours by repairing the strands 
thinned down by political friction. Moreover, the 
King was once more brought into close touch with 
his Navy, and we doubt not had his pleasure re- 
newed in watching escorts and squadrons steam 
with the Royal yacht at speeds which were very ex- 
ceptional ten years.ago. It was natural that ex- 
pression should be given to this sense of gratifica- 
tion, and His Majesty graciously distributed several 
honours of the Victorian Order. The Commander- 
in-Chief received the G.C.V.O., the Rear-Admiral 
of the cruiser squadron which escorted the King 
from Gibraltar to Malta got a C.V.O. Each captain 
of the escorting cruisers was made a M.V.O. The 
Admiral-Superintendents of Malta and Gibraltar 
Dockyards were each made a C©.V.O. Again, 
on arrival at Naples, the captains of the escorting 
battleships and cruisers were each made an M.V.O. 
But not a single member of the engineering branch 
was similarly acknowledged. We have refrained 
from referring to this matter in the expectation 
that those advising His Majesty on such matters 
would rectify the obvious omission of honours 
to the engineering captains, commanders, or 
lieutenants. The arrival at Naples, we have been 
told, was a grand spectacle: eight battleships, four 
large cruisers, one’ or two smaller cruisers, and 
four destroyers came on from Sicily at uniform 
top speed. Indeed, the success and impressive- 
ness of every part of the King’s voyage depended 
upon good steaming, for which the engineering 
branch of the Service was entirely and directly re- 
sponsible ; and we hope that the absence of Royal 
recognition is an oversight, which may be repaired 
on attention being thus directed to it. 


ARE CARRIERS INSURERS ? 


The question whtther a railway company is re- 
sponsible as ‘‘a common carrier” for the entire 
safety of goods entrusted to their charge was raised 
somewhat neatly in the recent case of Lister v. 
the Lancashire and Yorkshire Railway Company. 
There an action was brought to recover damages 
for injury to an engine while being carried by the 
defendant company as common carriers. The facts 
proved were as follow :—The plaintiff applied to 
the defendants to carry an engine from his yard to 
a neighbouring town on their line. The engine was 
on wheels, with shafts to draw it, and had been 
purchased by the plaintiff second-hand a few 
months before. The company sent up two men, 
two boys, and two horses for the purpose, and it 


was decided by the learned Judge that the men and |}, 


boys were competent, and the horses suitable, for 
the purpose. The engine was delivered to the 
defendants in the plaintiff's yard, and they put 
one horse in the) shafts and the other in front, 
and drew the engine out of the yard along the 
road. One of the men then went to the plaintiff's 
office, and the consignment note was signed. 


‘ 











The engine was accepted for carriage on the terms 
of that note when the company’s servants took 
Caner of the engine in the. plaintiff's yard. 

hen the horses again started off, the shaft broke, 
and this frightened the horses, which started off 
and got out of control, and, turning down a street 
at right angles, ran on toa footpath. The engine 
was thus upset, and sustained the injury of which 
the plaintiff complained, and in respect of which 
he sought to recover damages. It was found asa 
fact at the trial that the shaft had become rotten 
at the point where it broke, but that this-was not 
known either to the plaintiff or to the defendants, 
and could not have been discovered by any ordinary 
examination. The County Court Judge was of 
opinion that common carriers were not only liable 
for negligence, but were insurers; that the fact 
that there was a concealed defect in the shaft pre- 
vented there having been any evidence of negligence 
on the part of the defendants in drawing the engine 
in the way they did, but that this did not of itself 
relieve them from liability. It was urged that 
when injury results from an inherent defect in the 
article carried, the carrier is excused ; but in spite 
of this the County Court Judge found for the 
plaintiff. The Divisional Court, however, reversed 
this decision, and found that the railway company 
were not liable. The conclusion to be drawn from 
this case is that a railway company is entitled to 
notice of any defect which may render property 
which is to be carried by them particularly liable 
to injury. If there isa latent defect of which the 
owner himself does not know, he raust bear the loss. 
If the accident in question had occurred through 
the bolting of one of the horses employed to draw 
the engine, the company would probably have been 
held responsible. rhs 








BLAST-FURNACE GAS ENGINES AND 
STEAM ENGINES. 

In our issue of December 12, 1902, we gave an 
account of a meeting of the Cleveland Institute of 
Engineers, held in Middlesbrough, on the previous 
Tuesday, December 9. At this meeting Mr. Cecil 
A. Cochrane read a paper on ‘‘ The Use of Blast- 
Furnace Gas in Gas Engines.” This paper was 
printed in full in our issues of December 12 and 19, 
1902. In the course of the discussion on this paper 
Mr. H. G. Scott, the engineer to Messrs. Cochrane 
and Co—at whose Ormesby Iron Works at Middles- 
brough the gas engine referred to is working —gave 
some figures detailing the results obtained in prac- 
tice, and comparing the gas engine, which was used 
for blast-furnace blowing, with the work done bya 
steam blowing engine doing similar duty. We made 
brief reference to that statement in our former 
report, but we are now able, through the courtesy 
of Mr. Scott and Messrs. Cochrane, to add 
fuller details of the results of working. The 
figures we now publish are of considerable value 
at the present time, when blast-furnace gases bid 
fair to more extensively used for power pur- 
poses. Mr. Scott remarks, in regard to the figures 
now given, that he does not deal with the question 
of the quantity of gas required for boilers per ton 
of pig iron produced owing to the great difference 
between the efficiencies of the various plants in 
use in Cleveland. Each case, he says, must be 
decided on its own merits, and he simply shows 
the amount available after the stoves have been 
satisfied. The amount of gas used in the Babcock 
and Wilcox boilers will be useful in determining 
the actual quantity needed. 

We give Mr. Scott’s facts in his own words, and 
the communication will, of course, be read in 
connection with the paper by Mr. Cochrane, to 
which reference has already been made. 


I have prepared some figures on the efficiency of the gas 
engine driven by gas from a furnace smelting Cleveland 
ironstone, a8 compared with a steam engine deriving its 
steam from a boiler fired with similar gas. I believe the 
figures to be sufficiently correct for eeposes of compari- 
son. They are based on the calculated thermal value of 
the gas employed, as this is the readier, and, in my 
opinion, fairer method to use for purposes of comparison 
with a boiler, the same figures being used as are usually 
employed when calculating the efficiency of a boiler fired 
y coal. 

The boiler taken for the experiment was a Babcock and 
Wilcox boiler of the latest improved type for firing with 
furnace gas. Every care was taken to insure as perfect 
combustion as possible, an analysis of the flue gases 
yielding nearly 18 val cent. CO, by volume, the flue tem- 
perature being 580 deg. Fahr. ‘ 

I es, that, in calculating the quantities of gas 
used in both trials, the Pitot tube and Koenig differential 
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gauge were used in a manner described in the detailed 
calculation, which follows these remarks. : 
Passing from the question of the thermal efficiency of 
the engine—which is, perhaps, of small value so long as 
from furnaces isso plentiful—I should like to make a 
few remarks on the running of the engine, and some 
points where I think there is room for improvement. As 
regards the gas motor, the only improvements that can 
be made are those appertaining to first cost and the 
starting of the engine. The motor runs perfectly. The 
piston, which undoubtedly is the most important part, is 
admirably designed, and leaves little room for improve- 
ment. The trunk, which has an exceptionally large 
bearing surface, has a }-in. white metal liner cast on the 
bottom side for a working surface. The wear on this 
after twelve months’ running is about 3 in. The piston 
is adjustable in all ways, and need never be out of centre. 
Coming to the. air. cylinder, things are not so perfect. 
Beginning with the piston, it can readily be conceived 
that a heavy piston, such as it is, working at the high 
rate of speed of 700 ft. per minute horizontally, involves 
a large amount of wear and tear. But Iam convin 
that the difficulties attached to this are by no means 
insurmountable ; in fact, I may say that Messrs. Richard- 
sons, Westgarth, and Co. are fitting a xgge in their 
engines, which is quite easily adjustable, and which 
I firmly believe will obviate this difficulty. With 
regard to the air valves, sufficient area was not 
allowed for the quick discharge, causing the blast to be 
throttled in-its exit to such an extent that from 15 per 
cent.-to 20 per cent. more load is put on the gas motor 
than is necessary. This is also easily remedied. The air 
valves themselves can still be improved. Working as 
they do horizontally, the thin discs have not sufficient 
bearing surface on their spindles. The pattern of disc 
I have here was suggested by us to Messrs. Cockerill, but 
was eventually discarded on account of. first cost. This, 
I think, was a mistake, and I believe that the local 
makers intend to adopt this type of disc, having larger 
bearing surface, or the Southwark valve. In conclusion, 
I may say that with the knowledge and experience that 


is now in our possession, there is not the slightest reason | _ 


why a perfectly efficient furnace gas-blowing engine 
should not be produced, either as regards first cost, 
economy of working, or working life of the engine ; and 
as, within certain ‘limits, the higher the speed of a gas 
engine the better the results‘obtained, these remarks hold 
equally good, and more so with regard toa furnace gas 
engine built for driving dynamos, direct-coupled, or 
otherwise. 

Calculation of the Thermal Efficiency of a Babcock and 
Wilcox Water-Tube Boiler Fired with Blast-Furnace 
Gas, and a Gas Engine Worked Direct by Similar Gas. 

Nature of Ore Smelted, Cleveland. 
An analysis of the gas supplied to the boiler during the 
test gave :— 


56.61 per cent. ~~ 

S08)" os . 

16.32” os weight. 
055, H 


The calculated calorific value of this gas is 888 calories 
per cubic metre, or 101.72 British thermal units per cubic 
toot. The ordinary thermal values for CO and H were 
used—viz., 2435 calories for 1 kilogramme of CO burnt to 
CO, and 14,000 calories for 1 kilogramme of H burnt to 
steam of high temperature. 

The formula used for the calculation is the ordinary one 
derived from the laws of gravity—viz. :— 


v=n/ 29h x 753 x(1+ ae) 

12 493 
where V = velocity of the gas in feet per second, 2g = 
64.4 (gravity), h = height in inches of water denoting 
pressure due to flow (measured by Pitot tube and Koenig 
differential gauge), 758 = the relative volume of the above 
gas at 32 deg. Fahr. and barometric pressure of 29.92, 
when that of an equal weight of water at the same tem- 
perature and pressure = 1, 


T = temperature Fahrenheit of the gas. 


During the test, the following figures were observed 
which supply all the data required :— 


Area of gas main as 2.88 sq. ft. 
Water evaporated si ... 12,0001b. per hour 
Average gas temperature ... 595 deg. Fahr. 
Barometer 29.92 


Average gas pressure by Pitot tube .25 in. of water 
Mean gas pressure ... za ae - fe 

Steam pressure 90 lb. absolute 
Temperature of feed 175 deg. Fahr. 


Substituting the values in the formula and solving, we 


have f 
V= 64.4 x .25 x 7B8 x oan 595 zs sa 
J 12 ‘ ( 493 
= /1.3416 x 758 x 2.14 
/2176 


= 46.6 ft. per second. 

Area of gas main = 2.88 square feet ; then quantity of 
gas = 2°88 x 46.6 = 134.20 cubic feet per second. 

This amount corrected from temperature of 595 deg. 
Fahr. to 32 deg. Fahr. = a“ = 62.71 cubic feet per 
second. 

Then cubic feet of standard gas per hour = 62.71 x 60x 
60 = 225,756 cubic feet. 

Thermal units contained in this amount of gas 
225,756 x 101.72 = 22,963,900 British thermal units. 

The total heat in 1 Ib. of steam .evaporated from 


175 deg. Fahr. to 90 lb. absolute pressure = 1034 thermal 
units ; then 








12,000 x 1034 = 12,408,000 British thermal units put 
into steam. Efficiency is therefore’ 

12,408,000 thermal units put in steam 

22,963,900 thermal units put in gas 

This 54.03 per cent. efficiency of boiler is good when the large 
amount of inert matter in the shape’ of nitrogen in the gas is 
taken into account. — , 

If this steam were used in a steam engine absorbing 
20 lb. of steam pe indicated horse-power per hour, then 
efficiency of such an engine would be :— 

12,000 x’ 33,000 x 60 





= 54.03 per cent, 


+ 12,408,000 = 12.46 per cent. 





20 x 772 
Then combined efficiency of engine and boiler is :— 
a6 = 08 = 6.732 per cent. 


The method I have adopted for calculating the effi- 
ciency of the gas engine is, perhaps, somewhat novel and 
open to criticism. : 

The Pitot tube and. differential gauge were used in 
both the gas-inlet and air-inlet mk we ich are both of 
the same diameter—viz., 2 ft. 

With both the gas and air valves open at the same 
position, and the engine travelling at the same speed, the 
pressures measured by this most sensitive gauge never 
varied in the slightest. When it is remembered that the 
gauge accurately measures to the one-fifth part of a milli- 
metre of water, the fact that day after day showed no 
alteration in the pressure registered, can be eo 
tionately ag og soe These pressures were 2.4 milli- 
ee for the gas and 1.2 millimetre for the air, or 
as 2: 1. 

As the velocity varies as the square root of the pres- 
sure, then the quantity of gas to quantity of air is as J2 
is to /1, or as 1.4 of gas to 1 of air. This method was 
— because the intermittent supply of gas and air 
to the engine rendered the direct method of calculation 
unreliable. 
The analysis of the gas during the test gave :— 

57.05 per cent. N 

26.66 —,, co 

16.25 ,, Co, 

084, H 

The calculated calorific value for this gas being 867.6 
calories per cubic metre, or 98 British thermal units per 
cubic foot. 

The number of explosions during the test were 35.5 per 
minute. The capacity of the gas cylinder is 1.858 cubic 


metres, and dividing this in-the proportion of x gas 
air, we have the amount of gas in charge = 


1.848 x b4 
24 


and . 1 
2.4 
= 1.08 cubic metres. 


Amount of gas consumed per minute = 1.08 x 35.5 = 
38.44 cubic metres, or 2306.4 cubic metres per hour. 
The temperature of the gas was 65deg. Fahr., so that 


quantity of standard gas 38.44 x De =36.08cubic 


5 
metres per minute, or 36.03 x 35.3 = 1272.014 cubic feet 
per minute, 

Calorific value per cubic foot = 98 thermal unit, then 
1272.014 x 98 = 124657.4 thermal units in gas, supplied to 
engine per minute. 

The indicated horse-power of the engine was 742, then 


742 * bes = 31,704 thermal units in indicated 


horse-power. 
Efficiency of engine is therefore :-- 
31,704 thermal unitsin I.H.P. ___ 
124657.4 thermal units in gas supplied 
The indicated horse-power referred to blowing cylinder, 
564.3. Thermal units in this 
a= DAS x 33.0005. 94 191, 
72 
Efficiency of engine referred to blowing cylinder 
_ 24121 


= 25.43 per cent. 


= 19.32 per cent. 


~ 124657 wa 
Mechanical efficiency of-machine = oe 76 per cent. 


The efficiericy of steam engine we saw = 6.732 per cent. 
of total heat, then ratio of thermal efficiency of gas 
engine to steam 


= 25.43 : 6.732 = a7. 


As we are dealing with actual conditions that obtain, 
no allowance has been made for the sensible heat already 
in the gas supplied to the boiler—that is to say, the com- 
parison is made between a boiler using hot, dirty gas, 
and a engine using cool, clean gas. Let us now con- 
sider the utility or inutility of using cool, clean gas for 
heating stoves or firing boilers. 

The following is taken as an average sample of Ormesby 
furnace gas :— 


Pe . = 56.4 per cent. 
=30 , 
00; =165 ,, By weight. 


Take a quantity of this gas in which there exists a 
proportion of CO equal to 1 1b. in weight. Then there 
will be in this quantity of gas ae = 21b.N. 

15.5 


Se = .553 Ib. CO, and = .0025 Ib. H. 


1 lb. of CO burnt to evolves 4325 B.T.U. 
1 lb. of H ” Hy ” 62.000 ” 


Then .0025 Ib. burnt to H,O evolves 62.000 x .0025 = 
155 British thermal units. Then total British thermal 
units in a given quantity of gas containing 1 lb. CO are 
4325 + 155 = 4480 British thermal units. 

1 Ib. of CO burnt to CO, yields iy Ib. CO, ='1.57 Ib. 
CO,; and since 1 Ib. of O absorbs 3.35 lb. N, then ¢ lb. of 
O absorbs in air $ x 3.35 = 1.91.N; 11b. of H burnt to 
water yields 9 lb. water and 26.8 lb. ni m. Then 
-0025 Ib. H will yield .0025 x 9 = .0225 lb. of water, and 
-0025 x 26.8 = .067 lb. N. But wer pons of CO in 
this gas is accompanied by 2 Ib. N and .553 Ib. CO). 

Then total products of combustion will be : 

1.57 + .553 = 2.123 CO, 
1.91 + .067 + 2= 3.977 N 
.0225 = .0225 H,O 

Multiplying these various products of combustion by 
their respective specific heats and summing the result, 
will give the units of heat absorbed in raising ‘the tempe- 
rature of these products 1 deg. Fahr. : 

This quantity then divided into the total. units of heat: 
available in the gas will give the temperature of combus- 
tion. 


8H 
2.123 ©0O, x .2164 = .459 
3.977 N x .244 = .970 
(gaseous steain) 
022 H,O x 475 = Ou 
6.1225 1.440 
P 4480 
Then temperature of combustion = L440 = 3111 deg. 
Fahr. The above is assuming eter combustion, but 
‘the best combustion it is possible to obtain in practice 


entails an addition of 20 per cent. air, or 6.1225 “| oi 
: 6.1225 x 
duce of combustion plus 20 per cent. = -——~——— x 


.237 specific heat of air = .29 extra units of heat absorbed 
in heating products of combustion or 1.440 + .29 = 1.730 
po of heat absorbed when 20 per cent. extra of air is 
used, 


Then temperature of combustion = os = 2589 deg. 


Fahr. But the initial temperature of the pas is 600 deg. 
Fahr., and assuming the temperature of the air used to 
be 60 deg. Fahr., then weight of gas = 1 lb. CO + 2 Ib. 
N + .553 CO, = 3.553 lb. Weight of air when combus- 
tion is perfect = 6.1225 — 3.563 = 2.5672 lb. : 

Weight of air used when 20 per cent. is added to pro- 
ducts of combustion 6.1225 + 1.2245 — 3.553 = 7.348 
— 3.553 = 3.795. 

Then if temperature of gas be 600 deg. Fahr., and the 
air supplied be 60 deg. Fahr., the temperature of mixture 

p . . 3.553 x 600 + 3.795 x 60° 
with 20 per cent. extra air is — =a 
318.3 deg. Fahr. Also the temperature of combustion of 
gas when temperature of gas supplied is 600 deg. Fahr., 
—— air at 60 deg. Fahr. = + 318.3 = 2907.3 deg. 

ahr. , 

When perfectly consumed the proportion of. gas to air 
is 3.55 : 2.567, or 1.388 : 1. 

By the Pitot tube we found that the consumption of 
gas and air in gas engine was as 1.414: 1, showing that 
the combustion in the gas cylinder was practically perfect. 


Quantity oF Heat Lost py CooLine THE GAS, PER 
Ton or Pie Iron. 
If 3.55 lb. of gas evolves 4480 British thermal units 


then 1 lb. of gas evolves Bs = 1262 British thermal 


units. 

If we assume that the amount of gas evolved by smelt- 
ing 1 ton of pig-iron averages 126 cwt. = 14,112 lb., then 
total heat in this gas is 1262 x 14,112 = 17,809,344. 

The total heat lost by cooling from 600 deg. Fahr. to 
60 deg. Fahr. = 14,112 x (600 — 60) x .234 specific heat 
of gas = 14,112 x 540 x = male ie then per- 

7 x 100 
centage of total heat lost = ~~“? " ~~" 10 per 
ee 17,809, 344 : 


cent. 

So that the net result of cleaning and cooling the gas 
would be the lowering of the temperature of combustion 
of the gas, if burnt in stoves, from 2907.3 deg. Fahr. to 
2589 deg. Fahr. There would be a loss of 10 per cent. of 
heat ; and in order to obtain the same result with the 
cool gas there would be a further loss of 10 per cent. to 
bring the gas back to its original temperature, or a total 
loss of 20 per cent. of the whole calorific value of the gas. 

For purposes of calculation, the amount of gas per ton. 
of pig iron from furnaces using ironstone of constant 
quality can be taken as varying directly as the amount of 
coke used. From furnaces smelting Cleveland ironstone 
the approximate amount of gas produced per ton of pig 
iron is six ‘times weight of coke. From monthly results 
extending over many years this constant can be verified. 
By measuring the quantity of gas supplied to the Cowper 
stoves by meansof the Pitot tube, many times, and under 
werne conditions, I have arrived at the conclusion that 
with an initial blast temperature of 1600 deg. Fahr. the 
amount of standard gas required by Cow 
in a normal or average condition of cl 
per ton of tages 

is ma readily converted into cubic feet, since 
1000 cubic feet of gas weigh 82 lb. This leaves 14112 — 
6720 = 7392 lb. available for purposes of power. We 
have seen, however, that if this stove gas were cleaned 
and cooled, 20 per cent. more would be required, or 
8064 Ib. instead of 6720 lb., leaving 14112 — 8064, or 
6048 Ib. per ton of pig iron available for power. | 
As long as steam aoe are used for obtaining the 


r stoves alone, 
iness, is 6720 Ib. 








blowing power, I consider it would not be good policy to 
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cool and clean the gas for the boilers or stoves, as there 
would be an inevitable shortage which would have to be 
made up with coal at the boilers. The amount of gas 
required for boilers is a very variable quantity, depending 
upon the efficiency of the plant used. 








THE LATE JOHN SCOTT, C.B. 

Ir falls to the lot of few to leave behind them such 
arecord of continuous progress as the late John Scott, 
C.B., the well-known shipbuilder and engineer, whose 
life-work terminated, after nearly sixty years of duty, 
by his death, at the age of seventy-three years, 
at his residence, Halkshill, Largs, on the 19th inst. 
Early in life he watched the manufacture of an old 
copper flue boiler to be worked at a pressure of from 
2 Ib. to 3 lb., and in his later years superiatended the 

manufacture of water-tube boilers to generate steam 
at a pressure of 350 lb. 

He was born on September 5, 1830, at Greenock, 
the eldest son of the late Charles Cuningham Scott, 
of Halkshill, Largs. 
burgh Academy and the University of Glasgow, and 
served a regular apprenticeship as an engineer with 
his father’s firm, who built and engined many of the 
early Clyde ships, both for the naval and mercantile 
fleet. In his twenty-second year Mr. Scott became a 
partner in the firm, and in 1868 took the responsible 
position of head of the concern, retaining it until the 
end, in association with his brother, Mr. R. Sinclair 
Scott. 

Being endowed with great progressive spirit, John 
Scott soon recognised the economy of higher steam 

ressures, and, while others continued to be satis- 

ed with 60 lb. per square inch as a maximum, he 
designed a two-cylinder engine to utilise a pressure 
of 125 lb., and showed his confidence in its practica- 
bility by himself ordering the construction of a 
steamer of about 650 tons, named the Thetis, in 
which to experimentally test the problems associated 
with such an advance. The boiler used was of the 
Rowan type, with water tubes, the total power ob- 
tainable being 300 horse-power. Very careful trials 
were made by Professor Macquorn Rankine, and 
it was found that working at a pressure of 106 lb., 
with fifteen expansions, the coal consumption over 
a brief run was 1.02 1b., while on a more extended 
trial the official results showed a consumption of 
1.8 lb., which at that time was considered a very 
satisfactory rate. The engine proved quite satis- 
factory ; but because of internal corrosion in the tubes 
owing to chemical action, it was found necessary to 
withdraw the boilers after 18 months’ service, and to 
revert to the more usual pressure of 60 lb., at which 
the vessel continued to work, first between Glasgow 
and-Liverpool, and later in the Mediterranean. In 
this ship there was fitted round the funnel a series 
of water-tubes for the purpose of utilising the waste 
heat to raise steam at a low pressure for subse- 
quent condensation, to make up the fresh water feed. 
Experience, however, showed that there was not 
sufficient waste heat to generate steam. 

Mr. Scott proved his continued confidence in higher 
steam pressures by building a second set of machinery 
to work at 140 lb., and, moreover, introduced the 
water-tube boiler into a corvette which he built for 
the French Navy. This vessel, completed in the 
early ‘sixties, was the first in the French Navy to 
be fitted with compound engines. They had three 
cylinders, and aaa with a maximum steam pressure 
of 120 Ib. This application of the water-tube boiler and 
compounding system was the result of a proposal 
made by Mr. Scott to M. Dupuy de Léme, who was 
then head of the department. Mr. Scott was at the 
same time building engines for four small corvettes, 
under construction at the Woolwich and Deptford 
yards for the British ey 4 and the Admiralty agreed 
to have fitted in one of them water-tube boilers and 
engines similar to those built for the French boat. 
This boiler may be said to have belonged to the same 
general type as the Thornyeroft .and Normand. It 
was subsequently found impossible to insure that the 
top of the boilers would be, at least, 1 ft. under 
the load-line, a condition then enforced in steam 
vessels for the Navy, and the adoption of the water- 
tube boiler was deferred, the ordinary machinery of 
the period — to work ata pressure of 25 Ib. 
instead of 120 Ib. 

Mr. Scott, however, continued to work for the suc- 
cessful application of high pressures, and it was this 
that brought him into contact with Mr. Sampson Fox, 
with whom he was closely identitied for many years in 
connection with the development of the corrugated 
flue. For many years subsequent to 1878 Mr. Scott 
was chairman of the Leeds Forge Company, Limited, 
and he was associated with Mr. Fox in carrying out 
the first really effective series of trials with circular fur- 
naces to determine their strength. He also conducted 
at Greenock interesting tests with boilers which had been 
manufactured for the gunboats Sparrow and Thrush, 
built by his firm for the British Navy. These were de- 


signed for a working pressure of 1451b., and were made 
with plates }$ in. thick. Mr. Scott’s aim was to endea- 
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Admiralty scantlings, the object being to show that 
Mr. Sennett had not at all exceeded the limits of 
strength. Several trials were made, but in all cases 
the boilers ultimately leaked to such an extent as to 
make it impossible to attain an hydraulic pressure 
sufficient to fracture the shell plating. The maximum 
ressure obtained was 620 lb., and the stresses worked 
out to 48,130 1b. It was on this subject that Mr. Scott 
contributed his only paper to the Institution of Naval 
Architects, and this was in the year 1889.* 
The subject of our memoir was closely identified 
with the successive stages in the development of 
the marine engine. He built some of the largest 
side-wheel engines which were made in the early 
years of steamships, ranging up to 3500 tons in the 
case of vessels for the Chinese service. The engines 
were of 900 horse-power, and the vessels did the voyage 
in 65 days, including calls on the China Coast, the 
consumption of fuel being at the rate of about 2} lb. 
per indicated horse-power, averaging about 20 tons per 
Mr. Scott’s firm also built several of the Holt 
engines, and, as we have shown, they built the first 
high-pressure engine, and introduced the compound 
system into the French Navy. They have engined some 
of the later ships of the British Fleet, including the 
battleships Canopus and the Prince of Wales, and at 
the present time they have in course of construction 
a 10,700-ton cruiser—the Argyll—which, with 21,000 
horse-power, is to attain a speed of 22} knots. It 
may mentioned that the firm were the first 
to build a warship on the Clyde—a sloop-of-war 
named the Prince of Wales, constructed exactly 
one hundred years ago. <A few years later came 
the steam frigate Greenock, which was one of the 
first iron ships built for the British Navy. It would 
be difficult to name a branch of the mercantile ser- 
vice in which Scott’s vessels do not occupy a favour- 
able place. For the Eastern trade, and es cially China, 
they have in later years built man sotable ships. 
Although so enterprising in business, Mr. Scott 
was of a retiring disposition. He preferred his 
study, and his library is one of the most extensive 
and valuable in the West of Scotland. He was a 
member of the Institution of Civil Engineers, having 
been elected in 1888; he was one of the original 
members of the Institution of Naval Architects, and 
leaves only six members and six associates who joined 
in the first year of this latter Institution—1860; he 
was elected a Vice-President of the Institution this 
year. He was amember of the Institution of Engi- 
neers and Shipbuilders in Scotland. He was a Fellow 
of the Society of Antiquaries, and was elected in the 
early ‘nineties a Fellow of the Royal Society of Edin- 
burgh. In early years he found his principal enthusiasm, 
outside of engineering, in the Volunteer movement, and 
in 1859 he raised two batteries of artillery volunteers ; 
from 1862 he was Lieut.-Colonel of the Renfrew and 
Dumbarton Artillery Brigades ; although herelinquished 
active duty in 1894, he continued to be honorary colonel. 
For his services in this connection he was created a 
Companion of the Bath in 1887. Yachting was, espe- 
cially in later years, his favourite pastime. He was 
a member of most of the Scotch yachting clubs, and 
for many years Commodore of the Royal Clyde Yacht 


Club. He had five steam 2 sot built successively, 
each larger than its predecessor, but all named 
the Greta. He tly enjoyed fishing and shooting, 


for which he found scope on his. large estate at 
Halkshill. In politics he was a Conservative, and 
three times in the ’eighties he was persuaded to 
be nominated as a candidate for Greenock, but 
was notelected. He advanced the municipal, educa- 
tional, and social interests of his native place; but, 
after all, his business absorbed the greater part of 
his enthusiasm, and he continued in harness almost 
to the end, although for some weeks he had begun to 
feel the infirmities of his 73 years, and had spent some 
weeks in the South of England. The improvement 
resulting from this change was not lasting. He re- 
turned home on the 16th inst., and.to the great regret 
of a wide circle of friends, died on the morning of the 
19th inst., leaving a widow and a grown-up family of 
two sons and a daughter. 








American Coat-Mininc.—At the commencement of 
this year there were 1134 bituminous coal mines in opera- 
tion in Pennsylvania, as compared with 948 at the 
close of 1900. 

Nova Scotian Rattwars. — Constructive operations 
have been commenced this month on the South Shore Rail- 
way of Nova Scotia, and the line is to be pushed forward as 
rapidly as possible. It was originally intended that the 
line should form a junction with the Intercolonial Rail- 
way about six miles from Halifax, but the traffic over the 
Intercolonial has become so heavy that it is now con- 
sidered desirable that the South Shore should enter the 
city upon its own rails, and should have an independent 
freight and passenger terminus, a connection being at the 
same time Pfected with the Intercolonial Railway for 
forwarding through freights. 


* See Transactions of the Institution of Naval 





vour to burst the boiler shell which had been made to the 





Architects, vol. xxx., page 287. 


THE STEAM TRIALS OF H.M.S. 
‘* MONMOUTH.” 


THE armoured cruiser Monmouth, belonging to the 
County class, has just completed an interesting 
series of pro ive speed trials to determine the 
effect of the use of propellers with increased surface 
and coarser pitch than in the case of the screws tried 
in the preceding vessels of this class. This vessel is 
of the length of 440 ft., and has a beam of 66 ft. ; her 
displacement is 9800 tons when loaded to a draught of 
24 ft. 6in. The two sets of triple-expansion engines 
are supplied with steam from Belleville boilers, and 
are designed to give 22,000 indicated horse-power 
when running at full speed, with 140 revolutions, and 
a steam pressure of 250 lb. The 31 boilers have a 
collective heating surface of 50,300 square feet, and 
a grate area of 1610 square feet. The first trials 
carried out were the usual contract runs of 30 
hours at one-fifth power, 30 hours at four-fifths 
power, and 8 hours at full power. On all of these 
trials the results were satisfactory. The figures for 
the 8 hours’ full-power run are as follow :— 


Starboard. Port. 
Vacuum ce 26.5 26 
Revolutions ... ae 140 138 
Indicated horse-power 11,049 11,140 


Collective horse-power 
Coal consumption 1.97 Ib. per I. H.-P. 
On the four-fifths trial the mean revolutions were 
127.8; horse-power, 16,320 ;:speed, 21.4 knots. Four 
runs—two in each direction—were made over the mea- 
sured mile at speeds of from 10to 19 knots; and at the 
higher speeds runs were made over the deep-sea course, 
with results as follow :— 


. Indicated Speed in 
Revolutions. Horse-Power. Knots. 
60.2 1,750 10.13 
77.8 3,585 13.10 
101.3 7,860 16.93 
113.3 11,066 19 
127.8 16,320 21.4 
139 22,185 22.8 


The weather during the trials was most unfavourable, 
and, in addition, the hull of the ship was very dirty ; 
so that there is no question that, when it is clean, 
higher speeds will 3 realised for the same power. 
Experience has recently shown that, as in the case of 
the Kent, the condition of the hull may affect the 
speed to the extent of from half to one knot. Particular 
interest is associated with the comparative results got 
with the different propellers. The screws in the Bed- 
ford—a sister-ship already tried—were of the same 
diameter—15 ft. 9 in. ; but in the case of the Mon- 
mouth the pitch was increased to 20 ft., as com- 
pared with 19 ft. 2 in., while the surface was increased 
to 80 es feet, as compared with 57 square feet. 
The ford, for 4522 horse-power, had a speed of 
14.92 knots ; for 16,005 indicated horse-power the rate 
was 22.2 knots, and for 22,457 it was 22.7 knots. The 
weather, however, and the state of the hull of the 
Monmouth materially militate against any accurate 
deduction from a comparison of these results. The 
Monmouth was built and engined by the London and 
Glasgow Shipbuilding Company, Glasgow. 








Lonpon Exectric Tramways.—The inaugural cere- 
mony in connection with the opening to public traffic by 
the Prince of Wales of the first section of the London 
County Council tramways to be adapted for electric trac- 
tion was attended with success, and since the afternoon 
of Friday, the 15th inst., the service has continued satis- 
factory. We described the work in our issue last week 
(see 660 ante) and need not refer further to the sub- 
ject here. We regret, however, that an error occurred 
in that article. The report on the tramways referred to 
in our article was written by Mr. Maurice Fitzmaurice 
and Mr. Baker; the mistake arose through a misappre- 
hension, the Highways Committee in their minutes 
stating only that it was by their general engineer and the 
general manager, without naming those officials. 





PrrsonaL. — Messrs. Alfred Herbert, Limited, of 
Coventry, are, we learn, largely extending their works, 
the erecting and machine-shops being enlarged, and a 
new store-room and a new pattern-shop provided, in addi- 
tion to which a mess-room for the workmen is also under 
construction. A new power-house is also being erected, 
in which will be concentrated the steam and electric 
plant now distributed throughout the works. An engine 
of 350 horse-power will be installed, driving a multipolar 
dynamo. The firm inform us that they are opening show- 
rooms and offices in Glasgow, at 257, West Campbell- 
street, where they will have a representative stock of 
machines.—The Haslam Foundry and Engineering Com- 

ny, Limited, incorporated with Pontifex and Wood, 
Pinted, of Union Foundry, Derby, inform us that on 
25 their London office address will be 175 
to 177, Salisbury House, London Wall, London, E.C. 
—Mr. Richard Green, of Cradley Heath, Staffordshire, 
has been appointed sole British representative for the 
Press und Walzwerk Aktien-Gesellschaft, of Diisseldorf. 
The firm in question make seamless boiler shells, corru- 


and after Ma 








gated flues, hollow shafting, and gas cylinders. 
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THE VIBRATION OF STEAMSHIPS. 
To THE EDITOR OF ENGINEERING. 

Srr,—There are only two points in Professor Dalby’s 
letter, which Parcs in your issue of April 10, that call 

or extended comment. 

In my ad I point out that an obvious error has been 
made by Professor Dalby in his treatment of the valve 
gear. In reply, instead of showing that it is I who have 
erred, or admitting and correcting his mistake—either of 
which would have been a satisfactory course, for we are 
all very liable to error—he passes it over with a flippant 
remark. In reply, I challenge him to produce his whole 
calculation in justification of his position. We now have 
a calculation produced—not the whole calculation, nor 
that part referring to the most serious error, but one 
which is wholly erroneous in the direction which bolsters 
up his previous misstatements. 

Professor Dalby should know that the weights of the 
ahead and astern gears must not be added in estimating 
the total unbalanced effect, but that they partially 
counterbalance. His 1899 paper, giving the hical 
combination of the various forces, is ample proof of this. 
I am surprised that he should have put forward the 
defence he has. 

Let us look at this calculation for a moment. 

Suppose the eccentrics were 120 deg. apart, which would 
be somewhere near the truth. 

When the ahead eccentric is at O A, the astern one is 
at OS. Draw AB parallel to OS and make OA: AB 
:: 0.1332 : 0.0507, the proportion of ahead to astern 
weights given by Professor Dalby. O A then representing 
the weight of the ahead gear; O B will represent, to the 
same scale, the weight which should be taken ; not OC 
= 0.1332 + 0.0507 = 0.184, as given by him. 

If he did not combine his weights as in the above 
figure he has doubly erred, being wrong both in the 
a, and epochs of his valve-gear forces. 

If the angle AOS is less than 120 deg., OB will be 
reater than shown, and for a greater angle it will be 
ess. But there will always be a deduction from the 
weight of the ahead gear. It is incredible that any man 
who found his position assailed could fall into such an 
error from a momentary lapse of attention. 

I may say that in my figures the astern gear was not 
taken account of, as I wished to make them as favourable 
to Professor Dalby as possible. 

The horizontally moving parts of the ahead and astern 
gears being of about equal weight, O D represents approxi- 
mately the weight which should be taken, O A now repre- 
senting the horizontally moving mass of the ahead gear. 

As I was careful to point out in my paper (page 136), 
there is no significance in the fact that he was dealing 
with a merchant ship and I with a warship. That will 
not sensibly affect the relative weights of the valve gear 
and other moving parts. Hence he cannot in this way 
escape from any part of the great exaggeration of his 
valve-gear weights. 

But perhaps the strangest feature of his letters is the 
absolute silence regarding his main error in treating the 
valve gear, as pointed out in the following sentence in 
my paper :—‘‘ Though each valve gear only averages less 
than one-fifth of each low-pressure moving mass, the 
diagrams [in Professor Dalby’s 1902 paper] show that the 
vertical unbalanced inertia force from the valve gears is 
93 per cent. of that due to the main moving parts, and 
the corresponding value for the unbalanced moments is 
62 per cent. !” 

In the second place, Professor Dalby charges me with 
misrepresentation—with the suppression of an important 
fact. He refers to a paper by Giimbel, which, while I 
had it looked over, I did not have translated, as I did not 
consider it necessary to % paper. As a proof of my 
——— of the paper, I may say the translation was 
well advanced before I saw Professor Dalby’s letter. But 
the statement he quotes never came under my notice; 
hence his hazardous charge of suppression is groundless. 
Had I read Giimbel’s statement I would have quoted it. 

The nature of Professor Dalby’s charge becomes evident 
when I point out that under the heading ‘‘Cause of 
Second-Period Vibrations: Influence of Propellers,” 
page 134, I quote a statement by Berling, identical in 
meaning with that of Giimbel, which he says I sup- 
pressed, so that my quotations might ‘‘contrive to give 
exactly the opposite impression to the true facts.” 

Here are the quotations :— 


Giimbel’s statement, re- 
garding Section 42, which I 
am charged with suppress- 
ing :— 

** When the propeller was 
uncoupled the ship lay ab- 
solutely at rest, excepting 
small unmeasurable vibra- 
tions of the second period.” 


Berling’sstatement, which 
I quote :— 

**Since trials with the 
main engines running with- 
out load, propellers un- 
coupled, gave only very 
small amplitudes of vibra- 
tion in similar cases; this 
can only mean that the 
variations of the propeller 
thrusts must also be re- 

rded as exciters of vi- 

rations, and considered.” 


I discuss very fully and quite candidly Berling’s state- 
ment, and give reason for not agreeing with his conclusion 
as to the effectiveness of the variable propeller thrust in 
producing vibration. I show that it is neither to be 
oe from theory, nor is it consistent with established 

ac 

I pointed out that in some cases the conditions for 
vibration may no longer be fulfilled when the propeller is 
disconnected, due to yn gs rotation, largely altering 
the law of variation of the inertia forces. I may now 
add that the irregularity of rotational speed with the un- 
loaded engines, which must be difficult to run steadily, 
pas not be the same during each revolution ; hence, in 
such cases, energy of vibration of any particular period 





would not have time to accumulate before the conditions 
were greatly altered. In other cases still, torsional 
vibration of the shafting may have been present, as in 
the Hopkins (Section V. of my paper); disconnecting 
the propeller would then, obviously, quite upset 
previously - existing conditions. Hence we have four 
cases :— 

1. Where disconnecting the propeller makes no sensible 
difference in the ship vibration, as in Mr. Yarrow’s ex- 
periments. 

2. Where the speed of rotation is made irregular by 
uncoupling the propeller, the same irregularity being 
repeated each revolution. The troublesome moment, or 
force, may thus be greatly diminished. 

3. Where the irregularity changes from one revolution 
to another, and energy of vibration has not time to 
accumulate. 

4. Where torsional vibration was present before the 
propeller was disconnected. 

In the first case, there is no doubt as to the engine 
causing the ship vibration. From the existence of the 
other three possible explanations (and there may be others 
still) we cannot logically conclude, with Professor Dalby, 
that the gy ge and not the engine, is at fault. 

Though I do not agree, in the interesting point of the 
effect of variable propeller thrust, with Berling, I think 
he will be far from saying I discredit him, as Professor 
Dalby says my practice is. I strongly express my 
admiration for his work, as well as that of Frahm and 
others, though with none, I believe, have I agreed at all 
points. These men are earnest seekers for the truth— 
truth which, in all cases, can only be partially grasped, 
and must, consequently, be imperfectly stated, or even 
mixed with error. 

Professor Dalby says that my conclusion, that the vibra- 
tions of 8. 42 were entirely due to the engine, is exactly 
the opposite of the true facts; he states quite positively 
that they were due to the propeller. I may state that in 
my writings I have never overlooked the agency of the 
propeller in producing vibration, and nowhere express 
the opinion that the vibration of 8. 42, or any other ship, 
was entirely due to the engines. But Professor Dalby’s 
statement is only a minor inaccuracy which, while I do 
not wish to tacitly approve, I may now let pass. The 

ropeller always causes vibration, sometimes severe, but 
Fhalieve that in S. 42, and most other ordinary cases, it 
ent compared with the engine, ex- 

sides, the severe vibration of S. 42 


Cc 


is an unimportant 
cept near the stern. 
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was of second period, and the propeller undoubtedly had 
three, or possibly four, blades. hile it seems just pos- 
sible that such a propeller should give rise to a second 
period transverse force, it is most unlikely to be at all 
severe. The vibrations which have been most certainly 
traced to the propeller have been of a period equal to, or a 
multiple of, the number of blades. This simple considera- 
= one should have made Professor Dalby pause and 
think. 

In stating that the view he ascribes to me is exactly the 
opposite of the true facts, and that the propeller was the 
— does he not forget the second period unbalance of 
the Schlick engine, which he says he has always kept 
before his readers? Are we to suppose that these un- 
balanced forces and couples can produce no effect? It 
coincides with this statement that they were practically 
nil. Does his very confident assertion coincide with the 
belief of Berling, Giimbel, Von Jaski, and Mohr, who all, 
no doubt, had much fuller acquaintance with the facts 
than either of us? Berling and Von Jaski are German 
naval officers, and would have full access to all informa- 
tion. The title of Mohr’s paper, ‘‘Comparison between 
the Balanced and Unbalanced Engines of Torpedo-Boat 
S. 42,” shows that he made a special study of the case. 

Berling’s belief was that the vibration was due to un- 
equal Fags 3 og thrusts induced by variable turning 
moments of the engine. : 

Giimbel continues, immediately after the statement 
I am credited with suppressing — ‘‘The failure of the 
Schlick engine caused the installation of a new crankshaft 
with cranks at right angles.” 

Von Jaski says: — “‘Furthermore, the end sought 
—to reduce the vibrations of the hull by counterbalancing 
the free vertical forces and rocking moments—was not 
obtained ; on the contrary, the vibrations were much 
greater.” : 

The end sought was obtained, so far as the engine was 
concerned, the moment it was convincingly shown that 
the propeller alone was the agent. 

r. Mohr, speaking of S. 42, is vety emphatic: —‘‘ The 
main reason why the Schlick engine (case 2) continued to 
produce great vibrations when contrasted with the cranks 
at —_ angles (case 1) is probably due to the action of 
the finite length of the connecting-rod, which existed to a 
lesser degree in case 1 than in case 2.”. Again—‘‘ The 





jerks and thrusts which the engine communicates to the 
ship’s body are smaller, but apparently just as pernicious 
as in case 1, since the ship is said to have vibrated just 
as much with the Schlick engine as with the engine of 
four cranks at zane angles.” Again, ‘‘in all methods. of 
balancing published and constructed to this day as far 
as I know, only the forces and moments of the first order 
(polygons of the simple angles) have been balanced, 
without the slightest regard to the forces of the second order 
(polygons of the double angles) that are still quite sig- 
nificant. The ill success obtained hereby is sufficiently 
proven by the above comparison, and the unfavourable 
— of the change in the construction of the engines of 


The men who were detailed to deal with the case cer- 
tainly knew all the facts. They make experiments which 
prove absolutely to Professor Dalby that the trouble lay in 
the propeller ; and these simple-minded people have not 
the sense to remove the propeller and put on a correct 
—< least be hear — about this. yp condemn 
the ine, and go to the great expense of getting new 
crankshafte. Had it been a mere question of rs Ba 
turning moment, a slight resetting of the valves would 
have greatly mitigated the evil ; or the perfect balance of 
the Schlick engine, which they had just proved, might 
have been retained, with other crank angles giving better 
manceuvring qualities. 

Isay they showed themselves men of common-sense 
and engineers with practical acumen ; had they concluded 
differently they would have shown themselves lacking in 
these essential qualities. 

Istill think that “the evidence from the experimént is 
most conclusive.” Does Professor Dalby maintain that 
there has been a shadow of misrepresentation ? 

_ Professor Dalby thinks that I cannot claim any autho- 
rity when speaking of balanced engines, as I have not 
built them, and, consequently, have no practical experi- 
ence in this case. In giving expression to such an opinion, 
he forgets that one of the most valuable qualities which 
an engineer gains from practical experience and study is 
mechanical judgment and insight. He is a reliable engi- 
neer in proportion as he this quality. He does 
not require to try all the ideas which occur to himself or 
all the inventions brought to his notice, but can sift out, 
with a great degree ofcertainty, the grain from the chaff. 
Many hundreds of inventions have been brought to m 
notice and I have had to pass judgment on them. Some 
have used or recommended, a “—] much greater number 
I have rejected unhesitatingly. ithout in the slightest 
intending to boast, I can say that in thelarge majority of 
cases subsequent history has a = judgment. 
That it has done so in the case of the Schlick engine I 
have given overwhelming proof; and I have the utmost 
confidence it will yet do so in the case of the Macalpine 
engine. 

0 discuss my action in regard to the latter would raise 
questions of policy and the administration of my depart- 
ment, which I do not intend, and which it would not be 
proper, to enter on. f 

I assure Professor Dalby that it is not I who have dis- 
credited him ; I have no desire to do it. He alone is 
responsible for this through his writings. I did not 
accuse him of suppressing the second period unbalance of 
the Schlick engine. That would have been — as 
it is perfectly well known and established. But. in the 
text of his 1902 paper he makes statements which are 
utterly at variance with the truth, tending to minimise 
the importance of this unbalance. I greatly regret that he 
neither makes any defence of his position which will for 
a moment pass as adequate or sincere, nor will he frankly 
recede from his false ition. I have already suggested 
what the result of such an attitude may be. 

Gro. MELVILLE. 

Washington, D.C., U.S.A., April 25, 1903. 








AUTOMATIC COUPLINGS ON RAILWAYS. 
To tHe Eprtor oF ENGINEERING. 

Sir, —Inquiries have been made of me as to whether 
the remarkable figures which I gave at the Society of 
Arts on the 29th ult. of coupling accidents on British 
railways, which showed 100 per cent. increase in nine 
years, included accidents occurring to shunters when 
crossing and recrossing the rails going to and from various 
sidings? Will you courteously allow me, through your 
columns, to say that these 4755 accidents were returned 
by the railways to the Board of Trade as occurring in the 
acts of coupling and uncoupling only, and had nothing 
to do with the eighteen other columns of other shunting 
accidents alone recorded in those returns. 

My address been reprinted as a little illustrated 
booklet, and contains much interesting information 
thereon; and anyone sending their address. to me at 
» Queen Victoria-street, London, E.C.,; can have it post 
ree. ' 


May 12, 1903. 


Tam, &c., 
T. A. BRocKELBANK. 








Drepene at San Francrsco.—A dredger has been built 
at San Francisco for the purpose of assisting the build- 
ing levees to reclaim a t extent of partly submerged 
lands bordering on the bay, This land has been found to 
be of extraordinary’ value for agricultural purposes when 
protected from annual floods. The dredger is of the 
common claw-shell:type, with a hull 140 ft. long, 50 ft. 
wide, and 11 ft. deep. The boom is 155 ft. long, thus 
allowing a working circle of 310 ft., which permits work 
upon levees of very gentle slope. The bucket has a 
spread of 14 ft,, and can raise at one time a load of 14 


‘cubic yards, which, being sand and clay, weighs 25 tons. 


The bucket makes one round trip per minute, an average 
day’s work being represented: by 8000 cubic yards. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 13, 1903. 

A prop of 50 cents per ton in foundry iron has not 
stimulated, but rather retarded, demand. Buyers in 
some markets throughout the interior have taken 
alarm at this drop, and have in many instances virtu- 
ally repudiated understandings concerning deliveries 
of large quantities of iron during the summer. The 
weakness in foundry iron is reflected on other grades, 
and has retarded transactions that have been hanging 
fire. Closing quotations for Middlesbrough No. 
have advanced 14 cents within a week, and an 
unsettled condition prevails in Atlantic Coast mar- 
kets. Forge iron is very quiet, and will be the next 
to suffer a drop should no new influence manifest 
itself. Bessemer and basic pig remain at quotations 
prevailing a week ago, and it is scarcely probable that 
these irons will decline. Domestic steel billets are 
strong and high in Western Pennsylvania mills owing 
to oversold conditions in that market. Bessemer sells 
at 31 dols. to 31.50 dols., and open hearth at 31.50 dols. 
to 32 dols. The supply of billets will be increased by 
the output of the Carnegie plant at Youngstown, Ohio, 
which has been working for a week or more on billets 
and sheet bars inatead of steel rails. A weakening 
influence is also apparent in bar iron, and a dissolution 
of the Eastern bar-iron pool is said to be threatened, 
because of the differences between the members 
as to the wisdom of maintaining present quota- 
tions. Iron and steel plates, which have been 
strong for a year past, show some signs of weak- 
ness, but the mills have sufficient business to warrant 
them in maintaining present prices if they feel so in- 
clined. The congestion of freight is again manifesting 
itself on several lines. Locomotive capacity is rather 
short on the Pennsylvania system, because of the 
urgency of traffic requirements, Every available loco- 
motive under the control of that company is in con- 
stant use. The distribution of freight once more 
threatens the facilities of the railroads. The rail 
market is very strong, and within two or three days 
additional inquiries for large quantities of rails have 
been received for delivery in 1904. Girder rails for 
tramways are under very urgent inquiry, and some 
enterprises are not being prosecuted by the impos- 
sibility of obtaining supplies. The British Columbia 
lead ore miners areendeavouring to induce the Canadian 
Government to place a duty on lead, because of the 
drop in price from 17 dols. per ton to 10 dols. to 12 dols. 
They ask that they be allowed a bonus of 4 dols. a ton 
on lead in ore mined in Canada and exported in the 
ore; and a bonus of 8 dols. per ton of lead in ore 
which has been both mined and smelted in Canada and 
exported as base bullion; and 10 dols. per ton on lead 
ore mined, smelted, and refined in Canada. 

In the North-West large orders are being placed for 
soft steel bars, largely for agricultural purposes. A 
sharp improvement is in progress for agricultural 
steel, because of extremely favourable agricultural 
conditions. Boiler tubes are in urgent request in all 
engineering plants and machine-shops engaged in the 
construction of mill and factory equipment. 

The only factor wanting to stimulate a demand for 
steel billets is a moderate decline in price and a reduc- 
tion in freight rates from the coast to Chicago. When 
these changes are brought about, large steel-billet con- 
tracts may be placed abroad. Heavy orders have been 
placed within a few days for structural material, and 
the indications in this branch of trade are that orders 
will continue throughout the season. Contracts have 
been placed for 33,000 tons of structural material by 
one merchant to build two large department stores— 
one in New York and one in Philadelphia. Contracts 
have just been placed at Chicago for 14,500 tons of 
steel plate for re wa in August and September. Pipe- 
line construction is calling for large deliveries ; cast- 
iron pipe orders for the past week foot up 55,000 tons. 
The steel market is more active in the West than in 
the East, and a reviving demand is probable along the 
Atlantic Coast. Equipment for construction of water 
works is now in urgent request at most of the large 
ongorens plants. 

rts from Alabama show that pig iron has de- 
clined to 17 dols.:for No. 2 foundry. Notwithstanding 
the weakness in prices, projects for enlarging furnace 
and mill capacity are now receiving the attention of 
northern capitalists, who are recognising the oppor- 
tunities for competitive advantages in that state over 
other sections. Valuable deposits of iron ore have 
recently been encountered in Northern Alabama in 
connection with valuable deposits of good coal. It 
is these developments that have stimulated interest in 
that section. 








TRENT VALLEY CaANAL.—There has been some discussion 
of late at Port Hope as to the outlet of the Trent Valley 
Canal. The section of the canal which still remains to 
be ——— is that between Lake Simcoe and Georgian 
Bay, a distance of 13 miles. Hitherto the idea has been 
that the outlet should be at Trenton, a distance of 58} 
miles from the Otonabee. The cost of a 5-ft. canal by 
way of Trenton is estimated at 3,387,302 dols., while that 


ROYAL METEOROLOGICAL SOCIETY. 


THE first of the afternoon meetings of this Society was 
held on Wednesday, the 20th inst., at 70, Victoria-street, 
Westminster, Captain D. Wilson-Barker, F.R.S.E., 
President, in the chair. 

Mr. C. P. Hooker read a paper on ‘‘ The Relation of 
the Rainfall to the Depth of Water in a Weli.” In this 
he gave the weekly measurements of the depth of water 
in a well 101 ft. deep, and the amount of rainfall at 
Cirencester, extending over the’ sixteen years 1887-1902. 
The depth of water in the well depends on how much 
rain penetrates, and the penetration is determined by the 
amount of rain, the rapidity of its fall, and the existing 
condition of the soil. The winter rains penetrate easily, 
and the summer rains with difficulty. ere absence of 
rain is not the only cause of scarcity ; deficiency of spring 
rains, and a heat and evaporation, being far 
more important factors. After the early —~s months 
but little rain — to the well, so that a timely 
forewarning at that season might prove of t value by 
enabling the existing supplies to be husbanded at an 
early period. Considering how narrow is the boundary 
between sufficiency and want, and looking to the fact 
that every year’ sees further demands made on our water 
supplies, the author considers that it is of the utmost im- 
portance that more attention should be paid to the sto 
of our surplus winter rains, This might be done by the 
formation of large hill reservoirs, and doubtless such 
‘measures as the re-afforesting of large tracts of land 
would be of use in checking the rapidity with which the 
rains reach the rivers and are so lost. 

Mr. Marriott gave an-account of ‘‘ Zhe Frost of 
April, 1903,” which was so keenly felt, coming after the 
long spell of very mild weather in February and March. 
The fortnight April 12-25 was marked by keen, northerly 
winds, great dryness, and low temperatures. Frosts on 
the ground were of almost nightly occurrence, and, as the 
result, the destruction of the fruit blossom has been very 
great, and also very general. In many places a good deal 
of the apple and strawberry blossom, although only in 
bud at the time, was killed, while potatoes were cut to 
the ground, and the foliage of horse chestnuts and limes 
much injured, particularly on the windward side. 








; MISCELLANEA. 

THE new bridge at Kew was formally opened on Wed- 
nesday last by His Majesty King Edward. The bridge 
is a stone structure, of which very full details are now 
being published in our columns. 


The Forty-Third Annual Dinner of King’s College, 
London, will be head at the Holborn taurant, on 
Monday, June 22, with the Right Hon. and Right Rev. 
the Lord Bishop of Exeter in the chair. 


A capital map of the route selected in Ireland for the 
forthcoming Gordon-Bennett Cup contest has been pub- 
lished by the proprietors of the Autocar, All extra- 
neous names have been eliminated, leaving space for 
showing clearly every prominent building or other im- 
portant landmark adjoining the course. ills requiring 
to be ridden with caution are indicated by yellow arrows, 
and the boundaries of the control areas within which the 
speed must not exceed 20 miles per hour are denoted in 
green. A key map is also given, showing how the area 
of the contest may be reached from Dublin or Belfast. 


The Board of Trade have recently confirmed the fol- 
lowing Light Railway Orders :—1. Leighton Buzzard and 
Hitchin Light Railway Order, 1903, authorising the con- 
struction of a light railway in the Counties of Bedford 
and of Hertford, from Leighton Buzzard to Hitchin. 2. 
Mid-Suffolk Light Railway (Deviation and Amendment) 
Order, 1903, amending the Mid-Suffolk Light Railway 
Order, 1900. 3. Doncaster Corporation Light Railways 
(Extensions) Order, 1903, authorising extensions of light 
railways authorised by the Doncaster Corporation Light 
Railways Order, 1899, and by the Doncaster Corporation 
Light Railways (Deviation, &c.) Order, 1902. 4. Ames- 
bury and Military Camp Light Railway (Newton Toney 
Curve) Order, 1903, ake peg the construction of a 
light railway in the County of Wilts, forming an addi- 
tional junction between the Basingstoke and Salisbury 
Railway of the London and South-Western Railway Com- 
pany near Porton, and the light railway authorised by 
the Amesbury and Military Camp Light Railway Order, 
1898.—5. Colne and Trawden Light Railways (Acquisi- 
tion of Lands Amendment) Order, 1903, authorising the 
compulsory purchase of lands for the purposes of the 
Colne and Trawden Light Railways Order, 1901, and for 
other purposes.—6. Canterbury and Herne Bay Light 
Railway Order, 1903, authorising the construction of 
light railways in the County of Kent, in the county 
borough of Canterbury, and in the rural districts of 
= and of Blean, and in the urban district of Herne 
y: 
At a meeting of the Royal Statistical Society, held at 
its rooms, 9, Adelphi-terrace, Strand, W.C., on Tuesday, 
the 19th inst., a paper entitled ‘‘ The Growth and Direc- 
tion of our Export Trade in Coal during the last Half 
Century,” was read by Mr. D. A. Thomas, M.A., M.P. 
In his introductory remarks the author observed that 
between the years 1850 and 1900, whilst the quantity of 
coal produced in the United Kingdom and retained for 
home consumption had more than trebled (or, regarding 
it per capita, a little more than doubled), the export, in- 
cluding that shipped for steamers’ use, had grown fifteen- 
fold, and increased from 6.8 per cent. to 26 per cent. of 
the total output. In value it had increased from 2 per 
cent. to 16 per cent. of the total exports, though it should 


ever may be the cause of the fact, it is clear that there 
has been, during the last ten. years, a very serious check 
to the expansion of the demand for British produce 
abroad. An interesting table was given, to show how the 
money value of coal was not altogether the index of its 
importance to the nation, for a large proportion of its 
cost goes in labour. Its winning finds employment for 
some 200,000 colliers alone, a from the railway and 
dock hands who handle it ; whilst its sea carriage in the 
year 1900 was estimated to have put some 20 millions 
sterling into the hands of the ——. for freight. 
The great increase in the exports of coal has concealed 
the stationary character of our general export trade in 
the last d e, but every available test shows that at no 
previous period of our history has the wealth of the 
country grown so rapidly or n more widely distri- 
buted. The use of steam was stimulated by an average 
drop in freights of about one-half during the past gene- 
ration, accompanied by a substantial increased efficiency 
of coal resulting from economies in its consumption, the 
combined effect being a reduction in the money cost of a 
unit of power to the consumer abroad to about one-third 
of what it had been at the beginning of the period. On 
the other hand, the rise in the price of coal relatively to 
that of other commodities amounts probably to something 
like 50 per cent. in the last thirty-five years, and is likely 
to continue. : 


The arrangements for the impending International 
Fire-Prevention Con; convened by the British Fire- 
Prevention Committee, which will be opened by the Lord 
Mayor on July 7, include the presentation of a number of 
wey important papers by foreign authorities conversant 
with special sections of the subject, and among such papers 
as have already been accepted for consideration and discus- 
sion at this conference are the following :—‘‘ The Preven- 
tion of Loss by Fire in the United States of America, ’ 
by Mr. G. Edward Atkinson,. President,- Boston Manu- 
facturers’ Mutual Insurance Company, U.S.A. ‘‘ Urban 
Fire Protection as Influenced by Street Planning and 
Building Regulations,” by Privy Councillor J. Stiibben, 
late President of the Amalgamated Societies of German 
Architects and Engineers, late City Surveyor of Cologne. 
‘* The Latest Experience in Warehouse Construction at 
Hamburg and Bremen,” by Chief Officer Westphalen, 
Hamburg City Fire Brigade. ‘‘ Fire-Retardin ood,” 
by Professor Woolson, Columbia University, New York. 
‘“The Necessary cage, ag of Fire Alarm Systems,” 
by Chief Officer Meier, City Fire Brigade, Amsterdam. 
‘Spontaneous Combustion,” by Professor Medem, Univer- 
sity of Greifswald. ‘* The Influence of the Fire Service on 
Fire Prevention, Jby Mr. A. Dittman, Chief Officer Bremen 
Fire Brigade. ‘‘Fire Survey and Fire Watchesin Theatres,” 
by Mr. A. Goldoni, Chief cer, Fire Brigade, Milan. 
‘*The Care of Private Fire Appliances,” by Mr. Gorham 
Dana, Inspector Underwriters’ Bureau, New England, 
Boston, U.S.A. ‘‘The Principles of Fire Insurance in 
America,” by Mr. Charles Hexamer, President, National 
Fire Protection Association, U.S.A. ‘‘Fire Hazards in 
America from an Insurance Point of View,” by Mr. 
W. H. Stratton, Chairman of Executive, National Fire 
Protection Association, U.S.A. ‘‘The Testing Prin- 
ciples Adopted at the National Fire Prevention Labora- 
tory of Chicago,” by Mr. W. H. Merrill, Jun., the Under- 
writers’ Laboratories, Chicago. ‘‘ The Testing Principles 
Adopted at the Royal Technical Research Laboratory, 
Charlottenburg, and at other Fire Tests in Germany,” 
by Crown Surveyor Jaffé, Berlin. ‘‘The Necessity of 
Systematising Testing Operations as Based on Belgian 

xperience,” by Chief Officer Welsch, City Fire Brigade, 
Ghent. Regarding the pergeasnse of the Congress, and 
the arrangements made for visitors to the Metropolis, all 
applications should be addressed to the Hon. General 
Secretary, Mr. Ellis Marsland, 1, Waterloo-place, S.W. 








Contracts.—The Norman Portland Cement Company, 
Cambridge, are equipping their new works with 19 
Griffin mills, ouppled . the Bradley Pulveriser Com- 
pany, of 37, Walbrook, E.C.—The teicoaye ge Company 

ave secured a contract for the fitting of their magnetic 
brakes to the Wellington (New Zealand) Corporation 
Tramcars. 





South Arrican Go.p - Minine. — Gold-mining in 
Rhodesia has gradually acquired increased importance, 
and it is desirable accordingly to add the Rhodesian output 
to the Witwatersrand production. When this is done, 
the aggregate output for the first four months of the last 
four years comes out as follows :— 








Month. 1903. 1902. 1901. 1960. 

ee ee oe oz. 02. 

January. | 915,824 | 86,205 | 10,787 | 96,039 
February 213,603 | 94,609 12,237 | 81,403 
March 237,09! | 121,018 | 14,289 92,120 
April 248,598 , 137,147 14,998 5,456 

ani ' 
Total 


914,815 | 439,069 | 52,311 275,018 


| 


It will be observed that a steady progress has been made 
during the last three years, although this progress is less 
marked when the comparison is extended to 1900. It 
should be remembered, however, that the production of 
that year was ‘‘ appropriated” by Mr. Kruger’s govern- 
ment, so that no profit was derived from it. In the first 
four months of 1899—the last year of the pro- 
duction of Rhodesia and the Witwatersrand was as 
follows:—January, 416,516 oz. ; February, 410,759 02. ; 
March, 448,192 oz.; and April, 886 oz.; making a 
total of 1,720,353 oz. There is, accordingly, a very great 





not be forgotten that in 1900 the price was exceptionally 





of a 6-ft. canal, vid Port Hope, is set down at 2,100,000 dols. 





high. He maintained that, when coal is excluded, what- 





amount of leeway still to be made up. 
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CAST-IRON DUST-PROOF CLOCK CASE. 

















WE illustrate above a standard 12-in. dial clock- 
case supplied by the Standard Time Company, 
Limited, 19, Queen Victoria-street, E.C. This case 
possesses some very good features. It is of cast iron, 
and has been designed with the object of efficiently 
protecting the movements. 

The main cause of erratic time-keeping and the rapid 
deterioration of clocks is dust and rust, due to the ineffi- 
cient protection of the movement by wood cases gener- 
ally, in which latter the spaces between the dial and 
the rim, and the openings for the key and for the hands, 
afford access to dust ae moisture, the wood also being 
itself porous. The Standard clock-case is made abso- 
lutely dust-tight by means of felt attached to the back 
of the dial, as shown, and all other openings are stopped 
with the same material.. The dial has cast raised 
figures, which are very clearly visible, and it has an 
adjustable seat-board on the inside, which permits any 
size of English or other movement being fitted. The 
dial is hinged like a door, and affords easy access to 
the interior ; it can also, if required, be lifted from its 
hinges with the movement intact. 


The clock is fitted with the highest-class movement, 


of which every part is interchangeable and renewable 
at small cost. 

It is claimed that these clocks will go twice as _ 
without repair as the best kind having wood cases, anc 
a large number of them are now in use. 


These Standard cases will fit any movement used in | 
12-in. clocks, and they can, if desired, be fitted with | 


a patent silent electric self-winding movement. They 
are very suitable for mills, factories, laundries, and 
stables, or, indeed; for any dusty or exposed situation. 








INDUSTRIAL NOTES. 

Tuer state of the labour market, as disclosed by the 
returns sent to the Labour Department of the Board 
of Trade, is unmarked by any material change. 


1107 from trade unions and workmen, and 65 from 
other sources. They indicate some decline in trade 
still, apart from seasonal industries, though the de- 
cline would seem to be arrested. 

In the 226 trade unions whose returns are specially 
dealt with, there was an aggregate membership of 
554,901 ; of these, 22,665, or 4.1 per cent., were re- 
ported to be unemployed, as compared with 4.3 per 
cent. in the month previous, and 3.9 per cent. a year 
ago. The mean proportion of unemployed during the 
past ten years was 4.1 per cent. 





Employment in the coal-mining industry showed no 
improvement over the previous month, and was not so 
good asa year ago. At collieries employing 492,607 
persons, the pits worked on an average 4.82 days per 
week, as against 5.10 days in the previous month, and 
4.90 days a year ago. But the number employed was 
1.7 per cent. more than a year ago. 

Ironstone miners continue to be well emploved. In 


The 
returns were 3202; of these, 2030 were from employers, | 


~ “e 


the 133 mines and open works covered by the returns 
the number employed was 15,912. The average time 
worked was 5.61 days per week; previous month, 
5.79 days ; a year ago, 5.67 days, The number em- 
ployed was 2.8 per cent. more than a year ago. 





Employment in the pig-iron industry shows little 
change, but it is better than a year ago. Returns 
relating to the works of 113 ironmasters show that 
327 furnaces were in blast, employing about 22,800 
workpeople — one less than in the previous month, 
but seven more than a year ago. 

Employment in the iron and steel industries shows 
a decline as compared with the previous month, and 
is not so good as it was a year ago. At 202 works 
| covered by the returns, 72,977 workpeople were em- 
| ployed ; the total volume of employment, taking into 
| account the number employed and the number of shifts 
| worked, shows a decline of 2.1 per cent. compared with 
|a month ago, and 4.8 per cent. compared with a year 
| ago. 
| a the tinplate industry employment continues good. 
| There were in operation 390 mills; as compared with 
| 389 in the previous month, and 407 a year ago. The 
total number employed at the mills was about 19,500 
persons of all grades, 


| 





In the engineering trades employment generally is 
described as moderate—rather better than a month ago 
or than a year ago. The proportion of unemployed 

trade union members was 4.2 per cent.; previous month, 
| The indications 


| 4.6 per cent.; a year ago, 5 per cent. 
| are still more favourable. 

In the shipbuilding trades employment continues 

bad—worse than a year ago. The proportion of un- 

| employed trade union members was 9.6 per cent.; in 
|the month previous, 9.8 per cent.; a year ago, only 
5.2 per cent. 

Employment in the building trades has improved 
‘slightly, as usual at this time of year, but it is not 
| quite so good as it was a year ago. The proportion of 

unemployed union members in the societies given is 
| less than it was a month ago. 
In the woodworking and furnishing trades employ- 
ment is better in some, but still dull in other, branches ; 
| it is better than it was a month ago, but not so good as 
| it was a year ago. 
| Employment in the printing and bookbinding trades 
| is not so good as it wasa month ago ora year ago. -The 
proportion of union members unemployed was 5.1 per 
| cent.; 4.2 per cent. a month ago ; and 4.1 per cent. a 
| year ago. 
| Employment in the paper trades has declined, and is 
now rather dull. The proportion of unemployed union 
|members was 3.2 per cent.; a month ago, 2.6 per 
| cent.; and a year ago, 2 per cent. 
The glass trades continue dull. The pottery trades 
‘are still slack, but show some improvement. The 





brick and tile-makers are fairly busy, as is usual at 
this season of the year. 





Employment in the spinning branch of the cotton 
trades continues good—about the same as a month ago 
—better than a year ago. In the weaving branches it 
has been irregular, but is about the same as a month 
ago and a year ago. In factories employing about 
100,000 females, 91 per cent. in the spinning mills were 
on full time, as compared with 94 per cent. in the pre- 
vious month, and 80 per cent. a year ago. In weaving 
factories 83 per cent. were so employed, as compar 
with 82 per cent. a month ago, and 84 per cent. a year 
ago. 

In the woollen trades employment continues good 
generally, but the heavy branches are quiet. In the 
worsted trade there has been a slight decline. In 
factories aes about 29,000 females, 82 per cent. 
were on full time; last month, 85 per cent.; and a 
year ago, 93 per cent. were so employed. The hosiery 
trades are fair on the whole ; the flax and jute trades 
are busier—better than a month ago. 

Employment in the boot and shoe trades is fair— 
better than a month ago, and much better than a year 
ago. The proportion of unemployed union members 
was less ; 8] per cent. were on full time, as compared 
with 78 per. cent a month ago. The leather trades 
are dull—worse than a year ago. 





Labourers in the agricultural districts have been 
well employed, but the supply of casual men has been 
sufficient in most parts of the country. The employ- 
ment of dock and riverside labour was bad in London, 
but generally fair elsewhere during the month. There 
was a decrease in the average employed at the London 
docks and wharves, as compared with a year ago, of 
9.2 per cent. The average total employed in the 
month was. only 12,653 ; the average for the preceding 
six years was 14,380—a very large decline indeed. 





There were 23 fresh disputes in the month, involving 
4715 persons, compared with 9784 in the previous 
month and 3635 a year ago. The total number in- 
volved in labour disputes, old and new, was 10,861 ; in 
the month previous, 19,665; a year ago, 8236. The 
total time lost was equal to 171,900 working days, 
compared with 233,700 days in the previous month, 
and 128,900 days a year ago. These figures indicate 
the losses by strikes to the men employed, besides 
other losses. In the month, 23 disputes, new and old, 
were settled, affecting 4704 persons. Of these, six, 
involving 1473 persons, were settled in favour of the 
workpeople ; eleven, involving 1931, in favour of em- 
ployers ; and six, involving 1300 persons, were com- 
promised. 

The changes in the rates of wages affected about 
24,700 workpeople ; of these, only 350 obtained ad- 
vances, while 24,350 sustained decreases. The net 
effect of all the changes was equal to a decrease in 
wages of 790/. per week. In the month previous 
39,200 workers had their wages either raised or 
lowered, the net result being a decrease of 15/. weekly. 
The decreases affected 11,400 coal-miners and 6800 
ironstone miners. One change. was effected by a con- 
ciliation board ; eight by sliding scales ; the remainder 
were effected by negotiation; only one involved a 
stoppage of work, in which a few persons were affected. 
Negotiated changes affected 18,400 workpeople. 





The report of the Associated Ironmoulders of: Scot- 
land is almost jubilant in its review of the past month. 
The total membership and those in work are well 
maintained ; the income was larger, the expenditure 
less, and the net balance as a gain to capital account 
amounted to 322/. 8s. 2d., after paying 100/. from the 
accident fund to a, disabled member. Longer days, 
better weather, and improved prospects in trade are 
pointed out as advantages gained. Reference is made 
at some length to the then proposed reductions in 
wages on the Clyde, and the postponement of the re- 
duction for four weeks as the result of negotiations 
with the employers. In one instance the employers 
withdrew the notices, in consequence of the improve- 
ment in trade, for a period of three months. The feel- 
ing of the members of the association, as expressed 
by the votes of the members, was to resist the re- 
duction if attempted to be enforced. So far, how- 
ever, no stoppage has taken place. 





The report of the Cotton Spinners’ Association does 
not seem to be quite so favourable as regards employ- 
ment, but it shows an increase of membership in the 
month, and for the year. The proportion of unem- 
ployed on benefit was 5.43 per cent. ; in the previous 
month, 4.83 per cent. ; a year ago, 7.46 per cent. The 
united membership was 13,784.. The number of dis- 
putes dealt with was 12; previous month, 25 ; same 
month a year ago, 15 ; settlements were arrived at in 
all cases. There were 25 compensation claims under 
the Act; 20 last month ; and 26 in-the same month a 
year ago. There were 33 accident cases, 25 in the 
previous month, and 28 in the same month a year ago. 
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In one case 100/. was voted to a member permanently 
disabled. 

The railway employés in Victoria have brought 
upon themselves a piece of drastic legislation, more 
severe even than that passed recently by the Dutch 
Parliament in connection with the railway strike in 
Holland. Some of the Labour leaders of to-day, and 
their followers, seem to have a queer notion of State 
ownership and regulation. In Victoria they approve 
of the State ownership of railways, but consider that 
the control thereof should be in the hands of the 
workers—not the workers as a whole, but of that 
section who are engaged upon the railway system. 
The men reckoned without their host. The Premier 
convened a special session of the State Parliament 
for the purpose of dealing with the crisis created by 
the railway strike. It was opened by the Governor 
in a brief sentence or two, and the Legislative Assembly 


tions in activity, but it is exceptional for any branch 
to complain of serious slackness. The expectations 
are that the issue of the Transvaal Loan will give a 
spurt to all sections of British industry. 





The position of the engineering trades in the Lan- 
cashire districts continues about the same. - It is said 
that the outlook is not satisfactory, but new work still 
comes forward, although contracts are only obtainable 
at cut prices. Nevertheless, reports from employers 
and workmen alike indicate slow but steady improve- 
ment as regards employment. The works generally are 
kept fully going, and there is a fair amount of inquiry 

oing on. The returns of trade unions show a gradual 
ecrease of unemployed members, although the local 
secretaries state that trade is moderate, in some 
cases bad, especially in the textile-machine-making 
districts. But this branch is better employed than 
it has been for a long time past. In electrical engi- 





at once proceeded to business. The Premier declared 
that a long-premeditated and ge pen gr cam 
paign of the strike agitators had reached the critical | 
stage, and that the Government had determined to | 
resort to drastic measures. The Bill provides penalties 
by fine or imprisonment for striking ; prohibits the | 
collection or distribution of strike literature ; empowers | 
the police to eae printed documents, and to| 
punish the printers thereof; it declares attendance | 
at strike meetings unlawful if four strikers are | 
present, and empowers the police to arrest without 
warrant, and to forcibly enter premises where a meet- 
ing is held. This goes beyond any previous legislation 
in any wrong & in the world. A motion to revert to 
other action, by the ex-Premier, was rejected by 58 
to 30. The Bill was read a first and second time at 
the first sitting. The one favourable point in the Bill 
is that it is not retrospective ; it takes cognisance only 
of overt acts after the measure is passed into law. 





The Council of the Amalgamated Society of Engi- 
neers are to be congratulated upon their firmness in 
restraining the members of the Clyde branches from 
continuing their unauthorised action in the recent 
strike. Dasthentod it was, according to the rules 
and constitution of the union; but why did the 
council allow a vote to be taken upon a matter which 
involved illegal action? Mr. Barnes, the general 
secretary, will have to endure a cloud of temporary 
unpopularity for the official action he has taken ; but 
he will be all the stronger for it inthe end. If the 
council had hesitated to do their duty, a very serious 
crisis might have been precipitated ; but their firm- 
ness helped to bring about a conference, which paved 
the way for renewed negotiations with a view to 
ending the struggle. It is not a little strange that the 
men who clamour for more law are just the men who 
kick against the laws that exist. They go further, 
and resent the restraints imposed by themselves upon 
themselves, in the rules and regulations of their own 
unions. If members of trade unions are not to run 
wild, and bring all kinds of disasters upon their 
societies, they must be made to understand that the 
rules have to be obeyed. If the executives’ and 
officials insist upon obedience, they will have more in- 
fluence with employers, who will feel that they can 
safely negotiate with such men when disputes arise. 
What is wanted is men of nerve and will, not mere 
delegates who act upon impulse, and waver as the 
tide flows this way or that. 








The position of the iron trades in the Wolverhamp- 
ton district has undergone little change, but the situa- 
tion is fairly encouraging. There has been-a steady 
influx of orders for the best qualities.of bars, sheets, 
hoops, and angle-iron for early delivery. Home con- 
sumers have shown eagerness to renew expiring con- 
tracts, but as manufacturers of rolled iron are fairly well 
booked ahead, the latter decline renewals on any easier 
terms than full rates. Business in unmarked iron has 
been rather irregular, and for small lots. The galvanised 
sheet branch has been fairly active on orders from 
South Africa, Australia, and South America. Gas 
strip is only in limited demand. Boiler-plates, tank, rod, 
and rivet iron are in fair sale at list rates. The position 
of the engineering and allied trades has not changed 
much, but there seem to be indications of greater 
activity, especially in some branches, railway stock and 
constructive work. In the hardware industries there 
has been no serious slackening cff in activity, though 
all are not equally busy. There is, however, some 
expectations of increasing activity generally. The 
steel trade is fairly busy, but quotations are not quite 
so strong. 





In the Birmingham district business in the iron trades 
has been fairly brisk. Makers have been able to keep 
the furnaces on full time, and the- output is readily 
disposed of. Best bars are in request; common un- 
marked bars are quiet ; gas-strip is in moderate demand ; 
nail and rivet-iron is in fair request. In the engi- 
neering andallied trades there is little change, but the in- 
dications generally are favourable all round. Inthe other 
iron, steel, and metal-using industries there are varia- 





| trades of Lancashire. The complaint generally is of 





neering, locomotive and railway-wagon building there 
is very little to complain of, and other branches are 
busier than they were. The iron market seems still 
unsettled, the business done being from hand to mouth 
in most instances. The forges are said to be short of 
work. The steel trade has also become quieter, and 
prices are weaker. It would seem that there is a wait- 
ing policy on all sides —very little speculative business. 





Matters are far from satisfactory in the cotton 


the high price of raw material. Employers are again 
discussing the propriety of short time at Whitsuntide, 
but no final decision has been come to. The growth of 
cotton manufactures elsewhere is being felt severely. 





The South Wales Conciliation Board had before it 
last week a proposal of 5 per cent. reduction in 
wages. The board was divided—the employers in 
favour, the men’s representatives against. Under the 
circumstances, Lord Peel has been applied to as 
umpire. The question affects some 150,000 men in 
the South Waies coalfields, most of whom are averse 
to any reduction. The fall in prices is urged in sup- 
port of the reduction. 





Some labour disputes of a serious character have 
been disturbing the shipbuilding industry in Germany, 
on the Lower Weser ; they seem likely to develop into 
a struggle of some duration, in which about 10,000 men 
will be involved. It is said that the matters in dispute 
are not about wages, but conditions of employment and 
the recognition of the union. 


The Montreal dock strike has ended in favour of the 
employers. The men taken on during the strike are 
not to be discharged ; there is to be no difference made 
between union and non-union men ; the union badge 
may be worn, but no agents of the union are to 
allowed on the premises while the men are at work. 
The independent bureau is to be abolished. The rates 
of wages are fixed at from 25 to 30 cents per hour. 
It is said that the terms agreed upon are due to the 
influence of the President of the Canadian Pacific 
Railway Company, or they would have been less 
favourable. This shows how hopeless the strike was 
from the first. ; 





Very serious strike riots are reported to have taken 
lace m Valparaiso, work being entirely suspended. 
n the riots thirty are reported to have been killed, 

and 100 wounded. Offices were wrecked and burned, 
and looting took place ; the losses are estimated at 
over 50,0000. 


The strike of labourers in New York has resulted in 
a lock-out of 100,000 men. It is said that in conse- 
quence of the dispute a gigantic federation of em- 
ployers in the United States is being promoted, with 
the view of united action in putting down the dicta- 
tion of labour unions. Everywhere, it would seem, 
capital and labour are coming. into severe conflict, and 
the result so far appears to be against labour. Aggres- 
sion is resented, and the public applauds. 











TRANS-AUSTRALIAN Rattway.—As to the railway to 
connect the South Australian with the West Australian 
systems (about 1100 miles), the State Chief Engineers of 
Railways have now reported that the cost would be over 
5,000,000/., so far as they are able to estimate from the 
imperfect data with which they are supplied. Tlere 
has not been even a ‘‘flying survey ” over the greater part 
of the country to be traversed. e engineers very pro- 
perly postulate a standard gauge, a ruling gradient of not 
worse than 1 in 80, and rails of not less than 70 Ib. to the 
yard. As to probable traffic, the chief engineers base their 
estimate of the traffic ten years hence on Western Aus- 
tralia maintaining its poo. During the last ten years 
the gold production of that State has increased in value 
from less than 500,000. in 1892 to nearly 8,000,000/. in 
1902. The engineers estimate the traffic at 411,720/. per 
annum at the end of ten years, and the working expenses 
at 210,0002. Adding 200,000/. for interest on 5,000,000/., 
and even on this very sanguine estimate the line would 


SUSSEX CAST IRON., 


Note on the Analysis of a Specimen of Sussex 
| Cast Iron.* 


| By Professor Tuomas Turner, M.Sc., Assoc. R.S.M., 
Birmingham. 

THE specimen which forms the subject of this com- 
munication was received from the late Dr. Percy, F.R.S., 
in December, 1886, while he occupied the presidential 
chair of the Iron and Steel Institute. It is well known 
that during Dr. Percy’s residence in Birmingham, and sub- 
sequently during his professorship at the Royal School of 
Mines, he made an extensive metallurgical collection, and 
that in the examination of these examples he was ably 
assisted by the late Mr. R. Smith and a band of students, 
many of whom have since occupied the foremost metal- 
lurgical positions both in this country and in many other 
parts of the world.+ Of Dr. Percy himself it may be 
said, in the words of the presidential address of the late 
Sir W. Roberts-Austen, ‘that he was ‘“‘the century’s 
greatest teacher.” Asa writer, Dr. Percy was without 
a rival; but of almost greater importance was his 
power of obtaining the best work out of those who came 
under his charge, and of encouraging them to work and to 
think for themselves. 

When Dr. Percy resigned his connection with the 
School of Mines in 1879, he still continued his interest 
in metallurgy and in his collection—a_ considerable part 
of his private residence being occupied with his speci- 
mens. As, however, he now had little opportunity for 
analytical work, he, on several occasions, entrusted the 
writer with samples for investigation, and the results of 
such examinations were published at the time. Among 
the specimens which came into Dr. Percy’s possession 
about this time was a piece of Sussex iron which, from the 
circumstances under which it was found, Dr. Percy con- 
sidered could not have been less than 200 years old when 
discovered. The Jump, which appeared to have formed 
part of a flat irregular cake, was broken, and two pieces, 
each under 1 Ib. in weight, were given to the writer. One 
piece was analysed at the time, and the results communi- 
cated to Dr. Percy ; but, probably on account of the state 
of his health, no use was made of the information. The 
—Z piece was a. and has recently been analysed 
in the Metallurgical Laboratory of the University of 
pleat by Mr. J. H. Colley, holder of the Bowen 


Research Scholarship. The result, deduced from closely 
agreeing duplicate analyses, is as follows :— 
Per Cent. 
Graphitic carbon ... ; 2.890 
Combined carbon ... 0.317 
Silicon bee a 0.617 
Sulphur ae 0.082 
Phosphorus ... 0.561 
Manganese ... ee 0.774 
Tron (by difference) 94.759 
100.000 _ 


From the analysis it wilt be seen that the specimen was a 
one of cast iron of excellent quality, not unlike cold 

last all mine iron as made in Staffordshire to-day. The 
physical qualities agreed with the analysis, as the fracture 
of the piece showed the rich dark grey appearance which 
is so characteristic of a really superior cast iron, as dis- 
tinguished from the more stony lustre of less pure varieties.: 
One piece was harder than the other, being grey mottled 
in part, and from the analysis it would be expected that 
the metal would very rae ily chill, on account of the low 
silicon and somewhat high sulphur. 

It is well known that the Sussex iron industry was of 
very ancient date, and ‘reached its greatest importance 
about the beginning of the’sixteenth century, while char- 
coal was still plentiful. It is believed to have furnished the 
coffer for the Doomsday Book, and it certainly. did the 
iron which encircles St. Paul’s Cathedral. It is stated 
that at one time no less than 180,000 tons of iron were 
made on the Weald, chiefly in Sussex, and that there was a 
flourishing iron trade throughout the seventeenth century. 
Even so late as 1724 the iron trade was spoken of as the 
chief interest of the county of Sussex, while during the 
seventeenth century steél, was made in several localities, 
particularly at. Warbleton ‘and Robertsbridge. In 1610 
there were 140 hammers and furnaces for iron in Sussex, 
while the last furnace, that at Ashburnham, three miles 
from Battle, was working up to so late a date as 1825 
or 1828,t Hi 

The insufficient supply of charcoal to serve;so, large an 
industry was the primary cause of the decay of the Sussex 
iron trade. The production was so great that Camden 
wrote: ‘Sussex is full of iron mines everywhere, for the 
casting of which there “are furnaces up and down the 
country, and abundance of wood is yearly spent.”§ In 
consequence of the scarcity of timber, an Act was 
(23 Eliz. c. 5) enacting that no new iron works should be 
erected within twenty-two miles of:London or in the hg 
of Sussex near the sea ; while a subsequent Act (27 Eliz. 
c. 19) prohibited the erection of any new iron works in 
Surrey, Kent, and Sussex.|| The increasing difficulties 
of the ironmaster, owing to the scarcity of fuel, led Fuller, 
when writing of Sussex in 1662, to remark :—‘‘It is to be 


* Paper read before the Iron and Steel Institute 
May 8, 1903. ¢ = 
+ At Dr. Percy’s death’the collection, comprising up- 
wards of 4000 ‘specimens, was purchased by the autho- 
rities of the South Kensington Museum, and carefully 
catalogued by Professor J. F. Blake in 1892. 
+ C. E. Hawkins, Transactions of the Federated In- 
stitution of Mining Engineers, vol. xiii., page 34. 

§ H. Scrivenor’s History of the Iron Trade, London, 
1854, page 34. : , 





barely pay. ‘The line, itis stated, would take four years 
to band. 





|| Ibid., page 35, 
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d that a way may be found out to charke seacole in 
—_ manner “9 to canbae it useful for the making of 
iron. All things are not found out in one age, as re- 
served for future discovery, and that perchance may be 
easy for the next which seems impossible to this genera- 

ion.”* ; 

: Though the Sussex iron trade has long been a thing of 
the past, the hopefulness of Fuller has been fully justified 
by tbe prosperity of Britain, and the extension of her pro- 
duction and her power during generations that have intar- 
vened. In this peony Sussex has indirectly hed a 
considerable share. The fact that what seems impossible 
to this generation may be easy to the next, should be re- 
commended to the consideration of the pessimist who can 
only see that our national supplies are being used up and 
our present resources exhausted. 








THE PHYSICAL SOCIETY. 

Art the meeting of the Physical Society, held on May 8, 
Dr. R. T. Glazebrook, F.R.S., President, in the chair, 
Mr. T. H. Blakesley exhibited and described ‘‘ A Spectro- 
scope of Direct Vision, of one kind of glass, and of mini- 
mum deviation for everu ray that comes into the centre of 
the field of view.” The refracting angles are such that the 
cosines of half the refracting angles are equal to half the 
index of refraction for the ray which is to have no 
deviation. The first prism is right-angled, and has one 
anglé equal to the refracting angle calculated by the 
above rule. The second prism and the third possess the 
refracting angle so obtained, and the fourth is similar to 
the tirst.. The first and fourth prisms produce the mini- 
mum deviation for the se’ected ray, and operate as 
reflectors as well. Thus the second prism can be so 
arranged as to increase the dispersion, but to neutralise 
the deviation. At this point the ray will be parallel to 
the incident light, but not collinear with it, The third 
and fourth prisms bring the ray back to collinearity with 
the incident ray, and each adds its proper dispersion. 
The first and second are rigidly connected, as are the 
third’and fourth ; but these two parts rotate relatively to 
each other about the symmetrical point, so as to bring any 
portion of the spectrum into the field of the telescope, 
which is rigidly connected with the second part, as is the 
collimator with the first part. The glass selected is heavy 
and highly dispersive, and the total dispersion between the 
lines A and G is over 18 deg. The plan adopted can be 
extended by employing more than one of the arrange- 
ments described, in sequence. Mr. Blakesley showed 
several photographs of the solar spectrum taken with 
the instrument, and exhibited the iron spectrum to the 
fellows present. 

Professor 8. P. Thompson congratulated the author 
upon the design of the instrument and the ingenious 
principle involved. 

Professor J. D. Everett said that in all previous direct- 


vision spectroscopes half the prisms increased the dis- | cesse: 


persion and the other half diminished it; whereas in this 
instrument all the prisms combined to increase it. He 
regarded the arrangement as a triumph of inventive skill. 

The Chairman said he a with the remarks of 
Professor Thompson and Professor Everett. He had had 
an opportunity of examining the instrument at the 
National Physical Laboratory, and found the dispersion 
large and the definition good. 

rofessor J. D. Everett read a paper ‘‘ On the Mathe- 
matics of Bees’ Cells.” A single cell, open at oneend, has 
nine faces, three of them rhombuses meeting in a point, 
and the other six the faces of a hexagonal prism. The 
pointed ends of one layer of cells fit in between those of 
an opposite layer, and each rhombus belongs equally to 
hoth. The centres of all the rhombuses lie in one plane. 
If h denotes the distance of the plane of either set of 
apexes from this medial plane, and s the side of a hex- 
agon, the edge of a rhombus is +/s?+h*, the longer dia. 
gonal s 4/3, and the shorter ¥/s?4-4h?. The cosines of the 
angles of a rhombus are + (s?— 2h?) /(2s?+2h?), and the 
cosines of the angles which the line bounding a prism- 
face makes with the prism-edges are +38/./s?+h?. Com- 
paring the areas with what they would if the ends 
were flat, each rhombus is greater by }./3s{ 4/(s?+ 
4h?)—s}, and each prism-face is less by }sh. If the 
number of cells were infinite, the number of prism walls 
would be double the number of rhombuses. It may 
taken as double. Then for the greatest economy of 
material, if a rhombus is n times as thick as a prism 
wall, we must have h—4n 73 a/s?+4h? a maximum, for 
constant s. This gives 
§2 = (12n2- 4) h2, 

leading to 


(82 — 2h2)/2 (s2+h2) = (2n2-1)/ (4n2-1), 3// #@ +h? = 

1/ /3 (4n2- 1). 
The usual assumption n = 1 gives +4 for both these ex- 
pressions. The average value of n from observation may 
be taken as 3, giving +y7% and + v/s} as the valuesof the 
cosines. The values +4 for the cosines give what is 
regarded as the normal type of the bee’s cell. The faces 
of a cell are perpendicular to the six edges of a regular 
tetrahedron, oad oe edges of the cell to the faces of the 
tetrahedron. 

Professor S. P. Thompson said he could not agree with 
thé aithor that the bees for a given volume of cell wanted 
to use a minimum of material.. He thought the amount 
of wax. necessary was determined by other considerations. 

Professor Everett said he gg ga the bees were guided 
hy simplicity of construction. If we sup the bees in 
the two layers of cells to be arranged like two tiers 
of cannon balls in the most — piling, the 
centres of the. bees coinciding with the centres of 


* G. Wilkie, The Manufacture of Tron, page 2. ra 








the balls, each bee takes part in the building of walls be- 
tween itself and its nearest neighbours, each wall being 
midway between the two bees, and at right angles to the 
line joining them. According to the t authorities, 
there was much irregularity in the construction of bees’ 
cells, but the received form (described in the paper) was a 


fair average. 

Mr. Ww A. Price read a note on ‘‘ The Coloured 
Map Problem.” He referred to the fact that only four 
colours are required to colour a map on the surface of a 
simply connected region, such as a sphere, in such a way 
that two countries marching on a boundary line are 
coloured differently, and exhibited two models of anchor 
rings, the surfaces of which were divided in each case into 
six sections, each of which marched with the other five ; 
and a model of a ring having a cross-bar or stud, the sur- 
face of which was divided into eight sections, each of 
which marched with the other seven. In the case of 
maps on such surfaces, at least six and eight colours would 
be required in the respective cases. 

Professor Everett said that a proof of the ordinary rule 
for the number of colours required had been attempted by 


Professor Tait in a paper to the Edinburgh Royal Society. 
Dr. Watson a ‘‘ Note on the Construction and 
Attachment of Galvanometer Mirrors.” It has often been 


one out, notably by Lord Rayleigh and Professor 
hrelfall, that it is better to increase the sensitiveness of 
galvanometers and similar instruments by improving the 
optical system, rather than by pushing the electrical 
sensitiveness to extreme limits. When working with 
ordinary silver on glass mirrors difficulties arise in con- 
nection with the attachment of the fibre and the fact that 
it is necessary to use a varnish , which in all cases produces 
distortion. These difficulties have been overcome by 
using quartz instead of glass, and platinum instead of 
silver. A disc of quartz, the diameter of the mirror 
required and about 1 millimetre thick, is cut from a rod 
of the fused material. A small tag of quartz-rod is then 
fused to the edge. This is for the attachment of the 
fibre. One surface of the disc is then polished and coated 
with a platinising solution. The whole is then put into 
a muffle-furnace and raised to a red heat, when platinum 
is deposited upon the surface. The disc can then be 
ground down in thickness from behind until it is as thin 
as required. This does not produce distortion of the 
mirror, because of the unstrained condition of the fused 
quartz. Half-silvered mirrors can be obtained by adjust- 
ing the thickness of the coating of the platinising solution. 
Dr. Watson exhibited several galvanometer mirrors, and 
also larger mirrors on plate-glass and lenses. 

Mr. 6. VY. Boys congratulated the author upon a 
valuable and interesting paper. The subject of mirrors 
was one which for many years had troubled and per- 
plexed experimenters. It was surprising that a new 
method of making mirrors, such as that described in the 
paper, could have so many advantages over the usual pro- 


S. 
Mr. J. W. Swan expressed his interest in the paper, 
and said he was glad to see that the seed sown by Mr. 
Boys in the employment of fused quartz was being culti- 
vated to-day. The paper was a valuable practical contri- 
bution. He asked for the composition of the platinising 
solution. 

The Chairman, in congratulating the author, said he 
had had an opportunity of discussing with Dr. Watson 
the uses to which.these mirrors might be put, and he had 
seen their many advantages in a vertical-force magneto- 
graph at the National Physical Laboratory. 

tr. Watson said he thought the composition of the 
solution was a secret, but it was a comparatively inex- 
pensive liquid obtainable from Messrs. Johnson and 
Matthey. 








HOLLOW PRESSED AXLES.* 
By CAMILLE Mercaper, Pittsburgh, U.S.A. 
(Concluded from page 656.) 

Wiru the experimental plant erected in Homestead, 
the time required to make one axle, all operations in- 
cluded, did not exceed two minutes. Allowing, again, 
two minutes for cleaning and black-leading the dies and 


10 in. journal, per 20 hours, which is fully three times the 
y peo md accomplished with one hammer by the best 

merican practice. The number of men required te 
operate the press remains the same as needed at the 
hammer to forge five 54-in. by 10-in. fee axles per hour. 
Figs. 14 and 15 annexed show the dimensions, both cold 
and hot, of a 54-in. by 10-in. journal axle. The machine 
above descri has many advantages. It is effective in 
construction and produces a strong and light axle, which 
contains the cardinal combination desired — namely, 
minimum weight and maximum strength. 

Axles made as above set forth have more resiliency 
than the present type, and are not therefore liable to frac- 
ture from sudden strains. Their use in railroad car con- 
struction results directly in material economy, not only 
over solid axles, but over any other species of hollow axles 
known to the writer. 

Broadly speaking, hollow axles are old, but such axles 
have been made either by casting them the shape desired, 
or pressing them hollow throughout and then forging on 
a mandrel, or by boring out solid metal. These methods 
are each objectionable, because they either fail to produce 
axles of sufficient strength and lightness, or are too expen- 
sive for general adoption. The end portions of this axle 
are, of course, hollow, the cavities extending beyond the 
wheel seat; but this is an advantage, because the forging 
action which is produced by the entrance of the punches 
greatly compacts and strengthens the metal, and renders 
the axle less liable to break. The combination of hollow 
ends, with solid centre, has the advantage over hollow 
axles that all requirements for the drop tests and for 
torsion, produced in curves, are fully covered. It is 
obvious that a hollow axle will soon deform in the centre 
under the — test, rendering the test uncertain. 

Regarding the change from a hollow to a solid section, 
it is important to have the section increased uniformly, 
avoiding any sudden changes, and accordingly the point 
of the punch is made to conform to the curve of a para- 
bola. Any vibrations produced in the axle by going 
over switches and crossings are transmitted and absor 
throughout the body of the axle uniformly and in the 
most natural way, without fatiguing the metal in any 
section of the axle. This uniform transmission and ab- 
sorption of the vibrations is also facilitated by the fact 
that the density of the metal changes with the section, 
being least dense in the solid part, the vibrations thus 
flowing from the lighter to the more compact sections, as 
water would flow, following an easy curve without stow- 
ing. In actual practice the solid axle usually breaks or 
becomes fractured at the juncture point of the journal 
with the wheel seat or in the body behind the wheel 
seat, owing generally to segregation and piping, or to 
detailed fracture. By the new process of manufacture 
this is believed, and has been proved from experiments, 
to be entirely prevented. The metal is effectively worked 
from the centre of the axle and from the ends of the 
journals (see Figs. 16 to-19, page 702). 

The greater stiffness and strength of the hollow pressed 
axle was demonstrated, not only by the a tests, but 
furthermore confirmed by the following loading test :— 
A Carnegie ore-car, having one truck fitted up with 
solid standard axles, the other truck with hollow pressed 
axles, was loaded with 96,500 lb. of limestone, the 
weight of the car being 131,600 lb. The difference of the 
deflections measured with the instrument in the centre of 
the axles for the loaded and the —— car was in. 
for the hollow pressed and yin. for the solid standard 
axles, showing a greater deflection of ;$, in. for the solid 
axles. To minimise this bending is, of course, of the 
greatest importance for the durability of the axle: when 
the car is in motion a continuous change of strain is 

roduced in the different parts of the axle, the lower 
half being in compression, the upper half in tension, 
causing eventually detail fracture ; and consequently the 
smaller the deflection the ter 1s the durability of the 
‘axle, the reduction of the deflection being proportional to 
the square of the life of the axle. The measurements 
covering deflections at the ends of the journals were 
uniform for the hollow pressed axles and for the solid 
forged types, thus demonstrating equal strength at this 
point, notwithstanding the presence of the cavity. 

It will be unders' that heretofore, in the finishing 
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for cooling and capping the punches, the pa ong of one | of an axle, it has been agg weakened by cutting away 
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press will be fifteen axles per hour, or 300 axles, 


54 in. by | the outer skin, which 
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been rendered compact by the 
forging operation ; but in the use of the present system 
dense. skin. is produced on the interior of the 
axle by the forging action of the punches, and this skin 
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is not cut away, 
strength, and } 
at the end portions. 
machine the axle throughout its entire —- 
dies it is compressed to exact length, an 

that it is sufficient if onl 
portions are turned or machined. 


Tests made last year by the Howard Axle Works and 
the Altoona shops of the Pennsylvania Railroad Com- 
pany upon twenty-four 5}-in. by 10-in. journal axles, to 

etermine the relative strength of smooth-forged and 


rough-turned axles, employing tensile and dro 


drop test :— 














Heat number .. 13,008 21,719 12,768 Average. 
Smooth forged. . 61 39 34 46 
Rough turned .. 43 32 82 39 
Smooth Forged. Rough Turned. 
Heat 
No. | | | 
Carbon. Tensile. ml "Carbon. | Tensile. Soe: 
13,008..| .380 | 63,632 | 224 .389 | - 68,648 22.3 
21,719..| ».445 71,307 21.0 -448 70,446 21.0 
12,768..| .489 78,232 17.3 -502 77,811 17.8 


Remarks.— Average results. 
It was noticeable that all the smooth-forged axles deve- 
loped quite extensive longitudinal seams before failure, 


which appeared to have no influence whatever on the | 


results, some of those having the most pronounced seams 
standing the best tests; also, just before failure, the 
turned axle develo cracks which followed the tool 


marks, indicating = na that these had weakened them. | 
Neither the variations in finishing temperature nor the | 


amount of material removed from the turned axles ap- 
peared to have any influence on the results. 

From this it appears that the smooth-forged axles are 
stronger than the rough-turned, and that the difference is 
the more marked the lower the carbon. 

Since January 1, 1895, to January 1, 1903, the Penn- 
sylvania Railroad equipped their rolling-stock with about 
400,000 steel axles, both freight and passenger, the 
freight axles averaging 7500 miles, the passenger axles not 
over 20,000 miles per year. Of this number of axles six 
failures were due to service, two were defective forgings, 
two broke in detail, and two by unknown causes. Two 
of these axles failed in the journal, the balance in the 
body between the wheel seats, in all cases the cause of 
failure being detailed fracture. In the above historical 
statement it should be understood that the failures out- 
lined do not cover fractured axles discovered by car in- 
spectors, or those destroyed by wrecks. 

The hollow end of the axle can be economically used 
for storing the oil without any part of it running to 
waste. The outer end of the cavity is closed by a thin 
disc, preferably pressed in (see Fig. 20), provided near 
the circumference with a very small pin-hole and three or 
four 4-in. openings closed’ by screws, in order to admit 
the oil, which cannot escape through the needle-hole 
when the car is standing. As soon as the axle starts to 
rotate, the centrifugal power and the shaking of the car 
will press the oil against the surface of the pin-hole, 
through which it oozes and drops upon the waste. By 
this means is insured the sfeot lubrication of the journal 
through the waste, whith’ beings the oil in direct com- 
munication with it, and a very small increase of the tem- 
perature of the journal is sufficient to cause its perfect 
lubrication, thereby removing the chief cause of hot 
journals. In order to machine these axles upon the ordi- 
nary lathes, false centres are inserted into the hollow 
ends. 

If desired, the entire axle may be subjected to a tem- 
pering operation, this being preferably an oil tempering 
process, whereby the entire mass of metal will be tem- 
pered and refined, the ultimate strength and power 
of the axle increased, and at the same time the quality 
of the friction surfaces are improved. This form of 
axle permits the oil tempering to reach the inner 
vital parts thereof with the best results, so that those 
portions of the axle which, in use, are subjected to the 
greatest strain, are rendered of superior effectiveness 
and increased power. 

The drop-test results of an oil-tempered and annealed 
hollow pressed axle are given herewith :— 

* D.”—Aale Blank Punched at 950 Deg. Cent. 

Axle oil-tempered at 770 deg. and annealed at 640 deg. Cent. 

Weight and dimensions as before. 


Number of Defiec- Number of Defiec- 
Blow. tion. Blow. tion. 

in. in. 
i. 38 35 .. 3 
Le? 43 36... 53 
i 34 Time 3 
es 5 38, 5 
5.. 34 Re 3 
6. 5 40. 5 
7 34 ie 3 
8. 54 BS .é 5 
Ss 34 43. 3. 
m, 43 44. 5. 
ae 38 45. 3 
gE 54 46. 5 
13. 3} oo... 3 
14. 5 48... 5 
15 3} 49. 3 
16. 5k 50 . 5 
as 3h 51 . 3 
18. 5 63 . 5 
19 33 53 . 3 
20. st 54. 5 
ts 3 SP es 3 
2. 54 56. 5 
3. 33 ee 34 





but remains a permanent element of 
the —_ external skin is cut away only 

t is unnecessary, as heretofore, to 
h, for by the 
made so true 
the journals and wheel seat 


; P. tests for 
this purpose, gave the following average results of the 


Number of Defiec- Number of Deflec 
Blow. tion. Blow. tion 
in. in. 
24 54 58 .. 58 
25 33 59 . 38 
26 .. 5i 60 . 5k 
27 . 38 61 34 
2B. 58 62 6 
.. 3% 63 33 
30. 5t 64 . 54 
31. 34 65 . 38 
32 5} 66 Seale aan: 
33. 33 67 .. Broke in centre 
34. 53 


1 hour and 55 minutes, with a temperature of 640 deg. 
Cent., and remaining in the annealing pit for 5 hours, 
In connection with this test it may be of interest to state, 
especially in northern countries, that the axle lay on the 
ground in the open air for about 5 hours before drop-test- 
ing, the atmospheric temperature pies | about 10 deg. 
Cent. below zero; and considering the small deflection after 
the first blow, this test can be regarded as remarkable, put- 
ting to rest any suspicion that the axles are unsound in any 
particular part; for example, at the junction of the solid 
and hollow part. The breaking of the axles always in 
the centre demonstrates beyond doubt that the use of the 








| 
| 











| 








Fic. 16. 


Journal of Solid Axle (Standard). Etched with 5 per cent. 
Sulphuric Acid for 10 hours. 





Fic. 17: 


Centre Portion of Hollow Axle. Etched with 5 per cent.’ 
Sulphuric Acid for 10 hours. 





‘a et 
CEA) eben! 





Fic. 18. 


Journal of Hollow Axle, Oil-Tempered. Etched with 
Sulphuric Acid for 10 hours. 


















Fic. 19. 


Journal of Hollow Axle. Etched with 5 per cents 
Sulphuric Acid for 10 hours, 


Fg. 20 




















The steel contained :—Carbon, 0.43 per cent.; man- 
ganese, 0.47 per cent.; phosphorus, 0.02 per cent.; sili- 
con, 0.048 per cent. 

The axle was in the heating furnace for 1 hour and 55 
minutes, and left it with a temperature of 770 deg. Cent. 
It was then delivered to an oil bath, where it remained 
lhour and4 minutes. (This excessive time in the oil bath 
was occasioned by the crane me | en with other 
work. ) il bath the axle was re- 





After removal from the oi 


| charged into the heating furnace, being withdrawn after 


‘ 





| hollow ends with a solid body combines all the qualities 

and advantages of both a solid axle and a hollow axle, 
me resisting power being almost equal to a nickel steel 
aie, 

The record given in the Table on page 704, of Carnegie 
solid nickel steel axles tested to destruction, may be of 
interest. All axles were 5% in. in djameter at centre, 
rough turned on wheel seat and journal. Height of drop, 
44 ft.; weight of drop, 1640 Ib. 

Regarding the quality of the steel, ordinary axle steel 
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specifications are sufficient. The requirements are that 
the blank be free from seams, the diameter of the rounds 
be within s4 in. of that specified, and in the length of the 
blank a variation of } in. to § in. is permissible. Provid- 
ing the mill round is not true, which variation in ordi- 
nary practice usually varies 7, in. to¢ in., the blank in 

assing through the cross rolls is reduced to a perfect 
circle, and the excess material, elongating the blank over 
the normal length, must be taken care of in the press. 
For this purpose one end of the dies forming the end 
collar on the axle is turned out sufficiently large to pro- 
vide a receptacle for the flow of this excess length, thus 
permitting the punches to enter the axle to a uniform 





Fic. 


Fia.. 22. 


Outside. 


Journal of Ordinary Solid Forge1 Axle. 


Fie. 26. 
Outside, 


Centre of Ordinary Hollow Pressed Axle, 


depth, thereby insuring at all times a uniform axle, con- | permit the storage of a considerable quantity of oil, remov- 
forming exactly to the form of the dies. The excess dia- | ing herewith the chief cause of hot journals, also 
meter of the collar is readily reduced to requirements in | mising materially in the expenditure for lubrication. 


the lathe. Of course seamy steel will produce cracks upon 
the surface of the axle, due to the expanding action of the 
punch. This fact is very important, as it prevents the 


making of a defective axle without being detected, makes | 
rough turning over all to show up defects unnecessary, | turning is required, thereby saving considerably in finis 
and even the drop tests may, in time, be discarded, and | ing, a 

only surface inspection be required, because a hollow | ing plants. 

pressed axle without any cracks furnishes the best proof | 
to the railroad companies of receiving an axle of the very | 


best quality. 
The advantages of a hollow 
marised as follow :— 


| being as straight as t 
the injurious effects of the gagging operation. 


pared wit h 
sulting in saving of forging labour. 
pressed axle may be sum- 


1. The axle has a perfect form ; its shape can be best | any extra work—that is, without the necessity of — 
adapted to resist the strain to which it is subjected with | berry, Py over all, which provision is now included in the 
the least amount of metal, combining minimum weight — HO. sees és P . i 
o The om pe ny carried out throughout the re. bed of the ania Gas Qc the straight sad othe 
material, both | mason and externally, the material is taper between the wheel seats. é 
found to be far more homogeneous than solid axles made| 11. A saving of 33 per cent. of steel in the manufac- 
in the usual manner, segregation is destroyed or dimi- | ture. : : 
nished, and consequently the axle is much more reliable. | 12. Present drop-test specifications need not be 

3. The journals, being highly compressed, will, in finish- | changed. fat i ! cei 
ing, attain a more highly polished surface, thereby mini-| 13. The possibility of supplying uniform axles, limit- 
mising the friction, resulting in economy of draught. | ing the weights and dimensions to a minimum. ; 

4. The journals, being hollow, will remain cooler and | 14, The weight of a 100,000-Ib. capacity steel car is 





JOURNAL SOLID AXLE. JOURNAL HOLLOW 
CENTRE HOLLOW PRESSEOAXLE PRESSED AXLE. 


Fie. 30. Fie. 31. 




















Fia. 33. 
21, : - 
Fic, 23, Fic. 24, Fia.$25. uA 
Centre, Outside, Between Outside and Hole. 


Journal of Ordinary Hollow Pressed Axle, 





Fig. 29. 


Between Outside and Hole. 
Journal of Oil-Tempered Hollow Pressed Axle. 


Fie. 28, 


Outside, 


Fic. 27. 


Centre, 


| decreased by 1.7 per cent., permitting this load, which 
| amounts to 24,000 Ib. in a train of 40 steel cars, to be 
carried without any additional expenditure of energy. 
Converting this advantage into other channels, there 
would be a corresponding saving in coal consumption or 
tractive power. 

The system is, of course, easily adaptable for the 
smaller sizes of axles, with a corresponding decrease in 
the cost of installation. 

At the Diisseldorf Exhibition last year a very fine dis- 
play of shafting and axles was made by the leading 
companies in Germany. The greatest number of these 
axles were bored throughout the entire length, having a 
hole about 14 in. in diameter. : 

The fact that manufacturers resort to this expensive 


econo- 


5. No straightening after punching is required, the axle 
e die, thereby eliminating entirely 


6. No centering, no cutting of the ends, and no rougl 
ur, and increasing the finishing capacity of exist- 


7. The punching of treble the amount of axles as com- 
R forging with an equal number of hands, re- 





8. Considerable saving in steam consumption and fuel. 
9. The detection of a defective axle without performing 
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Tests or CARNEGIE SOLID STEEL AXLEs, 


RECORD OF SPRCIMEN TESTS. 


ONEMICAL. 


! i054 { a’ : e ; 7] f | 
| | | 
| Number | Number 


| Defiec 


























Puysicat. C. : rol 
és | Per | Per tion ot hag of ~ sel Reduced 
Elastic | Tensile Cent. | Cent. | Under rt le | = Diameter’ REMARKS. 
ae Elonga- Reduc-' First |, 4*!© xle | of Axle. 
| Limit | Strength |." °. A tarted to| Broke. 
Carbon Phos- Man- | Sul- | Nickel “ r Square tionin tion of! Blow. 0 
= * phorus. ganese. | phur. | Bo TED 2Inches Area. pen. | 
| Sq. In. Inch. 
Ib. Ib. in. in. | 
0.24 0.011 0.77 0.023 | 3.05 57,040 82,140 30 51.6 5 41st 52nd 4} |Unannealed 
0.26 0.012 | 0.75 | 0.026! 3.30 658,330 82,000 3) 54.4 < = 3 For ad 
0.26 0.011 0.75 0.019 | 3.87 57,350 96,700 27 47 | 4} 54th 74th 43 ” 
0.26 0.012 0.90 0.022 | 3.35 62,540 93,990 2 55.3 | re 18% e eee | 
0.24 0.011 0.76 0.020 3.40 54,140 85,630 30 567.3 | 5 35th 62nd 44 | Annealed 
0.24 0.011 0.80 | 0.019; 3.28 54,180 85,410 32 69.3 | 5 46th 79th 4% | ” 
0.26 0.011 0.79 0.022; 3.00 57,190 85,620 30 56.9 | 5h 30th 54th 4 | +9 
0.26 | 0.010 | 0.72 0.019} 3.30 55,000 | 82,750 | 38 57.7 | 5 36th 68th 4 CO i 
0.22 0.011 0.75 0.022 | 3.55 55,330 80,810 32 6683 | 5; 86th 62nd 4 | ” 
0.24 0.014 0.80 0.021 8.55 54,510 83,740 30 65.1 | 4 1Cth 59th 4 | ” 
0.25 0.010 0.70 0.019 | 3.68 55,410 87,680 29 54.9 4 45th 78th 4 ” 
0.24 0.015 0.74 0.022} 3.10 55,170 82,080 32 57.2 5s 45th 65th 4¢ | ” 
0.24 0.011 0.68 0.020 | 3.55 54,220 83,100 31 65.6 |. 5 15th 57th 4 ” 
0.24 0.010 0.75 0.023 | 3.30 56,790 82,780 81 57.5 5 36th 60th 4 | ” 
0.30 0.010 0.77 (| 0.023} 3.40 62,27! 93,740 27 560.8 | 4 40th 83rd 4 | ” 
0.26 0.015 0.80 | 0.021 3.05 58,000 85,660 33 681 |; 4 12th 67th 4 } ” 
0,26 0.009 0 82 | 0.021 3.40 49,360 81,290 33 58.7 5 16th 65th 4 ” 
0.22 0.009 0.78 | 0.019; 3.15 61,280 84,800 32 60.4 5 28th 69th 4 ” 
0.23 0,010 0.75 0.021 | 3.43 56,750 83,000 34 68.8 5: 40th 73rd 4 os 
0.26 0.009 0.77 | 0.019; 3.08 52,620 83,740 31 55.6 5 31st 71st 4 ” 
0.28 0.009 073 0.020} 3.40 66,060 92,240 uf 55.9 5 48rd 62nd 4 99 
0.26 0.009 0.85 0,020 | 3.50 53,960 81,750 32 58.9 5 41st | h 4 ” 





drilling, not only in axles, but in all shafting, such as 
crankshafts for large engines and propeller shafts, shows 
that the elimination of the injurious effects of segregation 
is absolutely essential to produce a safe and reliable 
shafting. 

In punching these axles, by the pressure applied the 
orotecting caps are welded to the axle blank, and there- 
ore it may be safely concluded that any cracks caused 
by the primary work in the solid part of the axle will 
be eliminated 4 the action of thé punches. Fig. 21, 
page 703, shows a group of these axles, both in the 
rough and finished state. 

APPENDIX. 

Tue Ercnep Discs anD Microscopic SPECIMENS. 

There are two important factors which enter into the 
strength and durability of the finished axle. The first is 
the amount and the penetration of the work which is put 
into the steel from the time it is rolled in the blooming 





CoMPOSITION OF AXLE Discs SHOWN IN ILLUSTRATIONS. 


the portions coming in contact with the die and punches 
were cooled to a certain extent, Sor were worked ata 
lower temperature than the centre, which was very Hope: f 
as hot as when it came out of the furnace. Since the oil- 
tempered axle was reheated to above the critical point 
(to 760 deg. Cent.), it shows a structure corresponding to 
that temperature. The oil-tempered axle stood a better 
test under the drop than the one simply cooled in the 
air, thus showing that the finishing temperature had 
something to do with the result, but the most important 
factor is the size of the grain as shown by the fracture, or 
on etching a polished disc, evidenced by the fact that so 
far the pressed axles have stood more uniformly good 
tests than the solid axles, although occasionally the latter 
have withstood as many as sixty-odd blows of the drop. 
From a commercial standpoint it would, of course, be 
impossible, under existing conditions, to oil-temper axles 
successfully. : 
No troostite was observed in the oil-tempered speci- 





Carbon, PHOSPHORUS. MANGANESE, SuLpuur, 
Disc FROM | 5 \ , 
' | 
. | 40 per . 40 per 40 per 7 40 per | 
E. Cent. C. E. Cent. 0. E. Cent. C. E Cent. C. 
Journal of solid forged 
axle.. a - .-| 0.38 0.46 0 48 0.009 0.011 0.012 0.47 0.49 0.50 0,025 0.037 0.039 
Journal of oil-tempered, 
hollow-pressed axle ..| a4 0.45* 0.013 0.014* 0.49 0.49* 0.042 | 0.042* 
Journal of ordinary hollow- 
pressed axle op -.| 0.38 0.42" 0.010 0.021* 0.54 0.54* 0.020 0.030* 
Centre of ordinary hollow- 
pressed axle .. 0.38 0.37 0.39 0.010 0.011. | 0.011 | 0.57 0.54 0.54 0.029 ¢.020 0.034 
! | q\ e 
* Taken from a point as near the hole as possible. 
E = Edge. 40 per cent. = 40 per cent. Point (from centre.) C = Centre 


mill until it receives its final shape under the hammer, | 
or, as is now proposed, in ‘an hydraulic press, prepara- 
tory to being turned up in a lathe for service. 

The etched discs and microscopic specimens shown in | 
Figs. 22 to 29 were prepared to illustrate these points. | 
The discs were cut from the portions of the axles as/ 
indicated, and after polishing were etched with 5 per cent. | 
sulphuric acid for ten hours. The specimens were cut | 
from these discs, as shown in Figs. 30 and 31, so that the 
surfaces examined were parallel to the axis of the axle in | 
every case. 

The disc from the journal of the solid axle shows in the | 
centre practically the same a which existed in the | 
bloom as it came from the rolling mill, and on the edges 
a very much finer appearance where the work from the | 
hammer has penetrated. This fine grain is not equidis- | 
tant from the outside at every point, but has an oblong | 
shape, the greatest depth corresponding to the edges of the | 
bloom (74 in. by 84 in.), as is also shown in Figs. 32 and 33. | 

The disc taken from the centre of the hollow pressed | 
axle shows a much more uniform grain, corresponding to 
the finer portion of the solid forged axle. In the neigh- 
hourhood of the centre the grain is slightly coarser. In 
the case of the discs cut from the journals from the ordi- 
nary (cooled in air) and the oil-tempered hollow pressed 
axle, the characteristics are practically the same, with a | 
very fine grain extending inwards a w Ben distance from 
each surface. These illustrate .he first point as regards | 
work, and show that the hollow mm axle is very 
much superior to the ordinary sclid —_ axle. 

The microscopic specimens show the finishing tem- | 
peratures. It will readily be seen in the npg gam 
that the regions of the axles near the surfaces have a much | 
finer structure than in the centre, except in the oil-tem- | 
pered axle, which is very uniform throughout. In the 
case of the solid forged axle, the outside was penetrated | 
by the work to only a comparatively slight depth, and 
being cooler than the interior (due to the air and the 
cold hammer and die), it has a fairly fine structure, 
while the centre shows a structure due to the highest | 
temperature to which the bloom was heated. The 
hollow pressed axle received work all through it, but as | 





| a nomin 


mens, but this would be accounted for by the fact. that 
ont a being so large, the cooling was not sufficiently 
rapid. 








CATALOGUES. 

Messrs, J. H. Wilson and Co., Limited, of 15, Victoria- 
street, S.W., have issued a new catalogue of locomotive 
steam cranes, specially adapted for use by dock and rail- 
way contractors, They are made in all sizes up to a 
capacity of 25 tons. Other patterns are also supplied for 
use as coaling or wharf cranes, whilst the catalogue also 
gives illustrations and descriptions of the firm’s excava- 
tors and grab dredgers. 

An illustrated catalogue of stationary, semi-portable 
and portable, and launch engines has m sent us by 
Messrs. Alfred Dodman and Co., Limited, of the High- 
gate Works, King’s Lynn. 

The American Locomotive Company, whose British 
offices are at 26, Victoria-street, Westminster, have sent 
us a copy of an elaborately got-up pamphlet, printed in 
French and English, describing the constitution of the 
company, and giving illustrations of some of the more 


| notable types of locomotive constructed by them. The 


company.in question has been formed by the consolida- 
tion of eight large American locomotive works, and it has 
capital of 50,000,000 dols. 

Messrs. William Angus and Co., Limited, of Paul- 
street, Finsbury, have sent us price-lists of their roll top 


| desks and document-filing cabinets. 


Messrs. Elliott Brothers, of 36, Leicester-square, W.C., 
have issued a new catalogue of alternating-current in- 
struments for use in single-phase and polyphase circuits. 
These instruments can, it 1s stated, be ier with perfect 
safety on high-tension circuits, as they are entirely insu- 

from the main circuit, only a small fraction of the 
pressure in which is transferred to the actual instrument. 

Messrs. Beck and Co., Limited, of 130, Great Suffolk- 
street, Southwark, S.E., have sent us a copy of their 


* F. Osmond, Méthode Générale “Contribution al Etude 
des Alliages,” page 294, 








general =. Included in this we find particulars of 
the Schénheyder positive water meter, whick cnn be used 
for measuring hot as well as cold water. The firm also 
make the Siemens inferential meter, and also all varieties 
of valves and fittings for water mains. We note also a 
special machine for drilling and tapping mains under 
pressure. Gratings and manhole covers for sewerage 
systems are also listed, whilst the steam fittings made by 
the firm include lubricators, valves, and pressure gauges. 

Erith’s Engineering Company, of 76, Gracechurch. 
street, London, have sent us their catalogue of heating 
and ventilating apparatus. 

Messrs. Lancaster and Tonge, of Pendleton, Man. 
chester, have published a new illustrated price-list of 
their well-known steam traps, steam driers, and piston- 
rings and rod-packings. : 

e have received from the Nederlandsche Scheeps. 
bouw-Maatschappij, of Amsterdam, Holland, a handsome 
volume containing collotype illustrations of floating cranes, 
tugs, nger steamers, cargo boats, and floating docks 
built by this firm for different customers. 

Messrs. Mather and Platt, Limited. Manchester, have 
sent us copies of their catalogue of ‘‘D” type dynamos and 
of mechanical filters. The latter class of filter, though in 
high favour in America, is less well known in this country, 
Its principal advantage lies in its low capital cost as com- 
peer with an ordinary filter-bed to do the same work. 

areful experiment has shown that, properly looked after, 
such filters can be relied upon to give excellent results, 
both in removing bacteria and clarifying the water. In 
America it is usual to add a certain proportion of alum 
to the water to be filtered, the amount being varied daily 
to suit the changing characteristics of the water. 

We have received from Messrs. Jessop and Appleby 
Brothers, of 22, Walbrook, E.C., a copy of Section v. of 
the capital handbook of machinery compiled by Mr. 
C. J. Appleby, M.I.C.E. The section in question is de- 
voted to contractors’ plant and railway materials, and will, 
we think, be found extremely useful to contractors’ agents 
in charge of dock and harbour works or railway construc- 
tion. The volume is very fully illustrated, and consti- 
tutes in its way a text-book on practical civil engineering. 
Notes are given on the use of practically every kind of 
excavating and lifting machinery, and of concrete-mixing 
and depositing plant. Other chapters deal with stone- 
working tools. The approximate prices given must prove 
of the greatest service. The volume consists of 321 pages 
of matter, and is strongly bound. 

We have received from the F. W. Braun Company, of 
Los Angelos, Cal., U.S.A., a copy of their new catalogue 
of labour-saving plant for use in assayers’ laboratories. 
These include various forms of small hand crushing and 

ulverising plant, sampling machines, and a variety of 
urnaces and blow-pipes suitable for use with gasoline. 

Hamblet’s Blue-Brick Company, Limited, of West 
Bromwich, have sent us a circular illustrating patented 
perforated kerbs and channels, which are claimed to be 
stronger and. more durable than ordinary types. 

A portable adjustable bracket for supporting an electric 
glow-lamp in any desired position over a desk, table, or 
pane is described in a catalogue sent us by the Warren 

-Bearing Fixture Company, of 377, Broadway, New 


York. 

Messrs. W. H. Bailey and Co., Limited, of the 
Albion Works, Salford, have sent us a copy of their new 
catalogue of autographic recorders. These are supplied 
by them in a great variety, suitable to the needs of all 
trades. Some, for example, make a continuous record of 
the variations in steam or water pressure during a period 
of 24 hours or more, whilst another type gives a diagram 
showing the speed of an engine or maghine. The same 
firm have also issued a new catalogue of lubricators. 

The British Schuckert Electric Company, Limited, of 
Clun House, Surrey-street, W.C., have sent us copies of 
circulars issued by them describing the electrical equip- 
ment of Lowson’s Mills, Arbroath, the Schuckert surface 
contact system for electric traction, and the firm’s large 
continuous-current generators. 

The Union Electric Company, Limited, of 151, Queen 
Victoria-street, E.C., have issued a new price-list of 
small electric motors, ranging in size from } brake horse- 
power up to 14 brake horse-power, and suitable for 
voltages of 100 to 120 or 200 to 240. 








Duruam CouLiery DEVELOPMENT.— During the last few 
months great progress has been made with the develop- 
ment of new collieries in the Spennymoor and Ferryhill 
district. Messrs. Bolckow, a, and Co.’s new 
undertaking at Ferryhill is called the Dean and Chapter 
Colliery, the land being formerly owned by the Dean and 
Chapter of Durham. The Royalty now passes to the 
Ecclesiastical Commissioners, who, if all goes well, will 
reap a rich harvest, for upon an estimated daily output of 
2500 tons, a royalty of 4d. per ton would produce over 
10,0007. per annum. ‘The mining rights secured by 
Messrs. Ickow, Vaughan, and Co. extend over 2000 
acres. The sinking contract was let to Mr. J. Johnson, 
of East Bolden, and operations were commenced in 
August, 1901. When the colliery is fully opened out, it 
will be the largest in the county. At the present time 
the depths of the shafts are as follow :—Dean Pit, 175 
rc Chapter Pit, 53 yards; and No. 3 pit, 55 yards. 

he latter pit is as deep as required, and a number of coal 
hewers are at work. The winding engine is complete, 
and in a few days will be in full working order. On the 
height behind the colliery two reservoirs have been con- 
structed to receive water pumped from the workings, and 
in turn to supply numerous boilers. Operations have 
been commenced on the top of the hill for the erection of 
a first instalment of workmen’s dwellings, and a new 
school is to be built. The name of the new village will be 
Deneholme, : 




















1903. ] 


ENGINEERING. 





795 








6-FT. RADIAL DRILLING MACHINE. 
CONSTRUCTED BY MESSRS. JAMES ARCHDALE AND ©0., LIMITED, ENGINEERS, BIRMINGHAM. 


(For Description, see Page 715.) 

















A BOILER-FLUE PROBLEM. 
EXAMINATION QUESTIONS. 

ONLY a few candidates present themselves for the 
highest honour examinations of the Board of Educa- 
tion in science. It is supposed that such candidates 
are not only acquainted with text-books, but also 
with current literature and the proceedings of the 
societies, and it is usual in each of the subjects of 
applied science to set at least one question to test a 
candidate’s power to use his mathematics and 
general knowledge on new problems. 

Professor Perry tells us that he is sometimes 
asked to write out the answer to such a question, 
after the examination paper has been published. 
As such an answer is usually a short, interesting, 
new investigation, he thinks that others than the 
one correspondent who asks for it may, perhaps, be 
glad to see it, and he has kindly sent us for publi- 








cation a copy of such an answer (Applied Mechanics, 
1902), which he lately prepared. The question and 
answer. are as follow :— 


Question. 

A flue tube of average radius 7) and thickness ¢; 
nearly circular, its small fractional change from the 
normal curvature when unloaded being 

a sin 2 L, 

To 3 

where «x is the circumferentia] distance along the 

middle of the thickness from a given point, and a 

is a small constant. It is subjected to a collapsing 

pressure p: find the bending moment and shearing 

force anywhere (per unit of axial length) and 
maximum stress and condition of stability. 


Answer. 


T begin by making a statement that ought to be 





familiar to everybody who has to deal with the 
loading of long objects such as engineers deal with : 
curved strips used as_ springs, struts laterally 
loaded, arched ribs, &c. 

As usual, I assume changes of shape to be in- 
finitely small if the mathematics is to be supposed 
to be rigidly correct. 

A and B (see diagram on the next page) are two 
neighbouring cross sections of a long object loaded 
laterally in the plane of the paper, with normal 
force p per unit, length as shown. 

The resultant of all forces acting to the right of 
A upon the structure is resolved into the force F 
normal to section A, the shearing force S and a 
couple M—the bending moment. To find the 


values of F + 5F, S + 6S, and M + 5 Mat the sec- 
tion B, we consider the equilibrium of the block of 


stuff between the sections Aand B, Let r be the 
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radius of curvature of the centre line. If 494 be the 
angle between the sections, so that r. 460 = dz, 
where x is the distance measured along the centre 
line from any point in it. 

(1) Resolving at right angles to section B 


O=F+6F+S5.60-F-4p.527.650; 
+8=0 (1) 


"da 
(2) Resolving parallel to section B 
6S -F.60+p.é6x2=0; 
or 
dS_F 
az ¢ 
(3) Now take moments about an axis at right 
angles to the paper, through A 
SM + Lp(d2)?- (F+5F) 2 (52) + 


2r 
(8 + 68)éx2=0. 


+ p=0 (2) 


This becomes 
dM 


iz t 8=9 (3) 
(4) We have also, of course, 
change of curvature = ri : . (4) 


where E is Young’s modulus and I the moment of 
inertia of the cross-section. 

From these four equations we are able to solve 
problems on struts, springs, arches and other long 
Toaded objects. 

Different kinds of problems require different 
methods of treatment. When dealing with beams, 
long struts, whirling shafts, connecting-rods, and 
coupling-rods, &c., I work through M, the bending 
moment. When F is nearly constant and r not 
large, or in any case when d S/d x is small compared 
with p, I prefer to work through 8, the shearing 
force at a section. 

From (1) and (2) we have 

@S,1ldry/ds ~ 
d x odie ‘ P)+ 

If our object has nearly the same radius of curva- 
ture everywhere, let this be r' unloaded, and r 
when loaded, 

Let r=r (1-8), r'=rp (1 - 8!) 
8! and 8 being supposed small. 


= (5) 


Then (4) means that 8 - f'=r, M 
EI 
dB_mdM .dps!_— mo, dpi 
dz"Elda * de ~~ H15* 2: 
dB Eldpi 


(S — 8!) if S! be written for 


dx KI ro dx 
Hence 
l1dr_ --*% dp _ 1 1" 
> eee A = -(1+ S—S§slI 
r dx *(1-8) dx ( Ae 1! h 


so that (5) becomes 
oN pt S-S0(p + SE)a+ a+ Sa +28)=0 
EI da re 


d x 
Now as 8 and f! are supposed to be small, S and 
S' are proportional to p 8 and p f', so that, rejecting 
terms dependent on the squares and products of 
small quantities, we have 
2S Pr BS — PT a1 
zat te -a)s= EI 
I take it that the one or two British students who 
are fit to present themselves for examination in 
Honours II. (see the syllabus) have done such pre- 
liminary work as I have given above. 
Now for our particular problem. A flue tube is 
supposed to be circular. The simplest small de- 
formation from the circular form is what I stated in 


(6) 


. .4 @ tS 
the question 8'=a sin “~ x, a sort of oval, for it is 


To 
to be remembered that in such questions we do not 
apprehend appreciable change in length of the 
circumference. My choice of this form makes the 
solution very easy. 
Si = SRr asin ~ 
ro a) 
The complete solution of (6) becomes the par- 
ticular solution. 


8 


x 


ea 
sin x. 
rT 


— 2rap 
pry = | 
EI 


(3) gives us 


2 9 
ge ~ 
To =) cos ~ x. 
Pre _ 


el 


M = 
rT 


3 





(4) gives us fractional change from normal curva- 


ture, so that 
cos 26 
- To 


1_ SEI 
pr o° 


8B =a} sin 3 2+ 
r 


(2) gives us 
4 ap cos 2% 
r 
+—_,_—_*- 
‘ pre _ 3 
EI 


If we consider that we are dealing with a ring 
of flue tube of unit length and thickness ¢, then 


F = 1 (1-8) 


p is the pressure of fluid; I = ba t?. If fis the 
greatest stress in a section, 
6M ._F 
faatz 


and if this is written out, we express f for all 
parts of the ring. 





The critical condition is reached in any case even 
when «a is 0Q—that is, when the ring is perfectly 
circular, when 

Pr? _¢ 
E : 
or when 
p=E®/47,3. 

This is, of course, the well-known answer found 
by elasticians. If we apprehend any other than 
the simplest deformation given above, we get a 
greater answer for p. The fastening of the tube 
at the ends and all strengthening rings are, of 
course, neglected. 

If worth while, it would be easy to state the 
value of I for a corrugated flue. Of course, cor- 
rugation adds enormously to the critical pressure. 

y-the-by, speaking of corrugation, for many 
years I haveshown my students what a very great 
increase of strength would be given to thin tubular 
masts and spars and chimney stacks of vessels by 
corrugating them in the direction of their length. 
The many accidents which happen seem to indicate 
that this fact is not generally known. 








SOME PRESENT REQUIREMENTS IN 
LAUNDRY MACHINERY. 


By Henry Warina. 


Tue remarkable development of steam laundry 
machinery and appliances during the last ten 
years, and the still incomplete and _ transient 
nature of many of the devices employed, has sug- 
gested to the writer that a few remarks on the 
requirements of this branch of mechanical engi- 
neering may not be without interest. 

Up to the present America has had a great 
monopoly in the design and manufacture of such 
machinery, owing probably, in the first place, to 
the high price of labour in that country; and, 
secondly, to the slowness of English manufacturers 
to launch out into any new venture, however pro- 
mising it may be of gain in the end. 

It is only within the last few years that English 
makers have paid any attention whatever to the 
smaller machines and contrivances so much needed 
in the many steam laundries now existing through- 
out the country. Their efforts have been almost 
exclusively confined to the larger ironing and 
washing machines, to the neglect of the smaller, 
but equally necessary, appliances used in every 
up-to-date steam laundry. 


the best results, each shirt washed has to pass over 
six or seven different machines before it is properly 
finished, it is at once apparent what a field there 
is for ingenuity in designing and perfecting these 
machines. The nature of the laundry trade makes 
it absolutely essential that the machines used shall 
be able to do their work quickly and well, and at 
the same time be unlikely to breakdown or get out 
of order ; and also that they shall be so designed as 
not in any way to run the risk of either damaging 
the finest fabrics or soiling them whilst being 
operated upon. 

The machines now being supplied by American 
makers are highly ingenious, and perform their 
operations on the whole satisfactorily ; but they are 
much too slimly built, and subject to breakdown, 
which naturally cause steam laundry proprietors to 
fight somewhat shy of placing their eggs all in one 
basket, as it were, by investing in them and getting 
rid of a number of their operatives ; because if a 
machine is installed to do the work of a number of 
hands, and breaks down, it is a very serious thing 
for the proprietor, who can seldom command the 
requisite number of workpeople to fill its place at a 
moment’s notice. 

Perhaps the best way to arrive at a correct idea 
of the requirements of the trade will be to go syste- 
matically through the various departments of a 
large steam laundry and study the requirements of 
each. 

Sorting-Room.—The only thing in the way of a 
machine required in this department is something 
to place a distinctive mark on each piece, either in 
indelible marking ink or coloured threads. At 
present this object is attained by the tedious process 
of marking with a pen or attaching numbers by 
means of needle and thread. It should not surely 
be past the ingenuity of man to devise something, 
say, on the lines of a railway ticket dater, that 
would mark the required letter or number, or both, 
on a garment instantly at one operation. 

Wash-House.—Here we have a large field for 
inventive genius; and many heads, both here and 
in America, are engaged on the problem, with more 
or less success. Washing-machines may be divided 
roughly into two main classes—iron and wooden. 
Of iron washers we have several different makers in 
England, but the drawbacks to them are: First, the 
high initial cost ; second, the power taken to drive; 
third, want of compactness, ‘‘the beader” in some 
cases taking up almost as much room as the body of 
the machine. This latter defect is of considerable im- 
portance, because as a rule steam laundries are not 
overburdened with too much space. Fourth, the 
danger from rust to the clothes, a danger which is 
not removed by galvanising, as the latter soon wears 
off and leaves the iron exposed to the action of the 
soap and soda. 

In the case of goods washed under steam pressure, 
of course, the iron washer alone is available, and 
such washers are used for the purpose of disinfect- 
ing in hospital laundries, &c. 

As time goes on the insides of these washers 
become coated with the white deposit caused by the 
action of the soap and soda, which for a time pre- 
vents rust from coming in contact with the goods, 
but ultimately this becomes so heavy that it falls 
off, leaving bare the rust that has been accumulat- 
ing underneath, and which is often the cause of 
serious damage. Nor can the inside of these 
machines be kept scraped without taking out the 
inner cylinder, which is a troublesome operation in 
the case of these weighty pieces. This difficulty is, 
in a measure, overcome by using brass cylinders ; 
but here the question of cost comes in (some of 
these machines costing as much as 100I.), and even 
then, the outer cases being of iron, are liable to the 
same defect. Of wooden washers the Americans 
have almost a monopoly, but although the first 
cost of these is considerably less than iron, they 
are not nearly so durable, the internal cylinders 
not lasting more than two or three years, after 
which time they become so soft and pulpy, owing 
to the action of the constant boiling, that they 
will not hold together. The great defect in 
these cylinders seems to be the defective way in 
which the trunnions are attached to the ends, It is 
usual to simply bolt them to the wood with iron 
bolts, having large brass covered heads on the in- 
side. In the course of a very short time these iron 
bolts rust and permeate the timber all round them 
with iron, which, rotting the wood, the holes become 
enlarged and the trunnions loose, thus necessitating 
the making of fresh holes, as it is useless tightening 








When one considers that in the present day, to get 





the bolts up, because the heads pull through the soft 
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timber. The writer has therefore adopted the ex- 

edient of at once substituting brass bolts in new 
machines, with a thin brass ring, about 2 in. wide 
on the inside, large enough in diameter to take all 
the bolt heads. 

The doors of American wooden washers are 
much larger than is usual with machines made of 
iron, which is an advantage, as it gives greater 
access to the inside cylinders, the doors in these 
machines being usually the entire width of the 
machines. A fault in the doors on the outer cas- 
ing of these washers is that they are not suffi- 
ciently well fitted, and allow a good deal of suds to 
escape when boiling up, and run to waste down the 
drains. The nature of the timber in the inner cy- 
linders is of importance, as it must be of hard wood 
to withstand the action of boiling, but care is re- 
quired that the wood does not give off anything of 
the nature of a stain to affect the goods. Pitch 
pine seems the best material, and when it has been 
run in boiling water for a time before use, it does not 
injure the clothes. The perforations in these cy- 
linders should be sufficiently large (say 4 in.) to 
allow the suds free play through the linen. 

The ‘‘ headers ” of washers are variously designed, 
but although very ingenious, those made in America 
are lacking in durability, and, owing to wear in the 
bearings and working portions, soon cease to con- 
trol the regular reversing of the rotations of the 
cylinders, with the result that ‘‘ roping” of the 
linen takes place. A header should be compact, 
rigid, and easily adjustable, and should not be fixed 
to the wooden ends of the outer casing; otherwise in 
a very short time, owing to the twisting of the 
timber, the gears become out of mesh, thus 
adding greatly to their wear and tear. Easy 
and efficient means of lubrication of the loose 
pulleys is most necessary, as this cannot be done 
when in motion, and the bosses should be brass 
bushed to facilitate repairs ; all gearing should be 
of ample size for the work it has to do (say ? in. 
pitch, and machine cut), as the constant reversing 
throws a great strain on it. 

Hydro-extractors are a most essential adjunct to 
the washhouse, and are made in four principal 
designs—viz. : The direct under-driven type, the 
Weston suspended type, the belt-driven type, and 
the water-driven type. 

The direct under-driven type are not now much 
used, owing to their liability to break down, as the 
engines, being under the cages, are inaccessible, and 
not easy to keep in repair. The speed at which 
these engines have to run (about 800 revolutions 
per minute) and the shortness of the stroke, make 
them especially liable to ‘‘ knock,” which, not being 
attended to at once, ends in a smash. 

The Weston suspended type are, like the first 
mentioned, mostly of English design and make, and, 
when worked with due regard to repairs, are service- 
able machines ; and as the engine only runs one- 
third the speed of the cage, being connected to it 
by means of a belt, there is no excessive speed— 
usually about 330 revolutions per minute. There 
is, however, room for improvement in the bearings 
of these machines, some being fitted with bushes in- 
capable of closing to take up wear, and which must 
soon be discarded altogether, and new ones sub- 
stituted. A reliable governor is very necessary, 
owing to the fact that should the engine ‘‘ race,” a 
speed may be attained in excess of that which the 
cage is designed to withstand, and a serious accident 
occur. 

The belt-driven type of hydro-extractor is that 
most affected by American makers, and these are 
usually driven off the line shafting, either with fast 
and loose pulleys or some make of friction clutch. 
These machines give good results, but unless the 
main engine driving the laundry is well up to its 
work, there is invariably a slowing down of all the 
machinery every time they are started, which is 
very objectionable, and is liable to throw off any 
belts that are working nearly up to their maximum. 
The toe brasses of these extractors often cause 
trouble through heating, as, being low down on the 
floor, they are liable to pick up dirt; and as the 
cages run at high speeds—about 1000 revolutions 
per minute—the mischief is often done before it is 
noticed. 

The water-driven hydro-extractor is in many 
ways a convenience; but inasmuch as there must 
always be steam available in a laundry, and water 
under pressure from town mains costs from 4d. to 
6d. per thousand gallons, it is questionable whether 
they are as economical as the steam-driven machines. 
All hydro-extractors, of whatever design, should 


have the outer casing of boiler-plate not less than 
# in. thick, and not, as sometimes made by English 
makers, of cast iron, or by Americans, of thin sheet 
steel, because in case of the collapse of a cage, 
serious injury to the attendants may thus be pre- 
vented. 

Some cages are made of galvanised wire, and 
some of perforated sheet steel. The former give 
better facilities for the water to escape from the 
goods, but unless very carefully made are not 
strong enough for the strain they have to sustain. 

Steam Calenders.—These are of two kinds—the 
single-roller and multiple-roller types. The single- 
roller calender, or decoudun, is of French origin, 
and, so far, is capable of imparting a higher finish 
to the goods than any other make, but has the 
disadvantage that the goods must be passed 
through at least twice, which has the effect in the 
case of starched goods of removing some of the 
stiffness. 

The upkeep for clothing for the rollers of these 
machines is a serious item in laundry expenditure, 
and one which has up to the present defied the 
efforts of all engaged in their use to reduce it. 

The cast-iron beds also are often a source of 
trouble owing to the inherent weakness of the 
material of which they are composed to withstand 
the constant strain due to the alternate expansion 
and contraction caused by being steam - heated. 
Cracks are of common occurrence, and should they 
happen on the inside or concave side, nothing can 
be done except substitute a new bed, which is a 
costly affair. 

The steam pressure in the beds is usually about 
40 1b. per square inch, and in the roller about 101b.; 
but there is no reason why the latter should not be 
the same, and thus give better drying facilities for 
the blanket with which it is clothed. 

The arrangement for raising and lowering the 
roller requires careful attention so as to avoid over- 
winding, and should be so designed that it can be 
done without the necessity of the roller revolving, 
as it sometimes happens that a piece of goods 
becomes caught in the bed in passing through, and 
if the roller cannot be raised without revolving, 
the article is often torn, which would not otherwise 
occur. 

Several designs for ventilating the beds have 
been tried so as to allow the moisture to get away 
rapidly from the goods, but so far without much 
success. 

The decoudun is a good, serviceable machine, but 
not by any means perfect, and would well repay 
some attention to its minor details. 

Of multiple-roller machines there are many dif- 
ferent designs, manufactured both in this country 
and in America, and they are capable of getting 
through a great deal of work where finish is not an 
object ; but some of the American machines are very 
complicated, and, unless very nicely adjusted, do not 
give good results, besides being very cumbersome, 
and consequently taking up a large amount of 
valuable space. 

The cost, too, of these machines is very high, and 
in view of the probable introduction at no distant 
date of something much more useful, laundry pro- 
prietors are loth to sink the necessary capital. 

A very essential adjunct to a calender is a good 
feeder which will not necessitate the use of an 
endless belt, such being both costly and trouble- 
some to place in position. Without an efficient 
feeder the goods cannot be fed straight into the 
machine. The feeder should always be fitted with 
an effective guard to prevent the operatives’ hands 
being caught ; for if such does happen, it invariably 
leads to a very serious accident. 

There is undoubtedly a great future for the 
manufacture of good calenders, and the design of 
these machines is well worth the attention of 
mechanical engineers. 

Shirt-Ironing.—This branch of the business re- 
solves itself into two divisions — the raw and 
the boiled starch systems, each of which re- 
quires a different kind of machinery. But little 
machinery is required for the raw starch system, as 
most of the work is done by hand, only the glossin 
of the bosoms and cuffs being done by mechanica 
means. The machines used for this operation con- 
sist of a turned and  aagames hollow cast-iron 
roller heated internally by means of a gas flame, 
under which a board on which the goods are 
stretched is passed to and fro until the required 
gloss is obtained. The necessary pressure is given 
by a spiral spring, or in some cases by a lever 








working in notches, The former is the better arrange- 


ment, as it admits of a certain amount of give and 
take, according as the goods vary in thickness. 

The “slip ” of the heated roller on the goods, 
which is obtained by means of gearing, gives the 
gloss, and requires careful consideration, as it is a 
question of a compromise between gloss and wear 
and tear. The less the slip required to give the 
necessary gloss the better for the linen. ost of 
the heated rolls of these machines are too small in 
diameter, and peoneey about 9 in. would give the 
best results. Cast steel would bea better material 
than cast iron for these rolls, as it is capable of a 
much finer polish, a fact which would add greatly 
to the efficiency of the machine. It is also highly 
desirable that these machines should be so designed 
that, in the event of a roller stopping on a shirt 
front from any cause, such as the driving-belts 
slipping or breaking, the board on which the shirt 
is placed should be capable of being instantly 
dropped down out of contact, otherwise the work 
is liable to be scorched. 

The boiled-starch process is entirely different 
from the foregoing, and necessitates the use of an 
entire line of machines to complete it, and is at 
present, perhaps, the most experimental department 
in the whole steam laundry. No two persons seem 
to be agreed as to the best way of doing the work, 
or as to the most efficient machines to employ for 
the oo 
The steam-laundry trade is just now passin 
through a period of doubt and uncertainty, a 
almost every month new devices are being put 
upon the market and old ones improved out of 
all recognition, and still much remains two be 
desired. Here, too, America is well to the fore, 
and most ingenious are some of the machines pro- 
duced there. ae 

To begin with, the bosoms and cuffs have to be 
thoroughly impregnated with starch without allow- 
ing it to come in contact with the bodies of the 
shirts. This end is reached, with more or less 
success, either by means of, beaters immersed in 
the starch, and between which the ‘bosoms and 
cuffs are rubbed for about half a minute, or by 
rollers kept wet with the starch, which pass to and 
fro over the goods stretched on a fixed table. 

After being dried in a temperature of about 
190 deg., the goods are damped by being passed 
between perforated rollers, kept moist by water 
under slight pressure, which is admitted through 
the spindles ; and after being submitted to pressure 
in an hydraulic press in order to insure an even 
moisture, they pass on to the line of ironing 
machinery, which consists of usually about seven 
different machines, each of which finishes a portion 
of each piece. First, the bosom is ironed under a 
gas-heated roll until it has acquired the necessary 
stiffness and gloss ; then the cuffs are passed through 
two rolls, one of which is heated and the other 
clothed with calico. From this they go to a 
‘*yoke-setting”” machine which consists of a gas- 
heated iron, working backwards and forwards, the 
pressure being applied by means of a spring. The 
neck bands are next ‘‘set up ” by ing between 
two rollers similar to the cuff machines, and after 
that the sleeves are ironed on another similar 
machine, also gas-heated.. From there they go to 
the body ironer, which irons the remainder of the 
unstarched portions. 

Body-ironers are made in two 
rolls employed in them having what is called 
either a parallel or a scissors motion. In the 
former case the rolls (one gas-heated and the other 
clothed with calico) have a parallel motion in rela- 
tion to each other, and when pressure is brought to 
bear by means of a treadle, they approach each 
other evenly all along their entire length, which is 
usually about 36 in., the goods being fed in by 
hand. In the scissors arrangement the rolls are 
hinged at one end, and consequently the pressure is 
applied at one end before it is at the other. It is 
a matter of opinion which of these two systems is 
the better, but the scissors system has the disad- 
vantage that the ends which first come in contact 
give a greater pressure than the other, and conse- 
quently there is a risk of obtaining an uneven 
finish on the goods. 

The burners of all these gas-heated rolls require 
careful adjustment, so as to give heat enough, 
together with perfect combustion, otherwise noxious 
fumes are given off injurious to the operator, and 
which may cause trouble with the factory inspector. 
Collar - Ironing.—The machines used for this 
purpose are similar to those used for shirts when 
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raw starching is done; but where boiled starch ig 
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INTERNAL GRINDING FIXTURE FOR UNIVERSAL GRINDING MACHINE. 


CONSTRUCTED BY THE LONDON 


EMERY WORKS 


Fig. 324. 
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GRINDING MACHINES AND 
PROCESSES.—No. XXII.* 
By JosePH Horner. 

AN example of a universal machine by the London 
Emery Works Company is shown in outline in 
Figs. 320 and 321, on the opposite page, this being 
of that class in which the work is traversed past a 
fixed wheel. It differs in several of its details from 
American models to be noticed later. 

The two countershafts are seen at Aand B. A 
drives to the work headstock C, and the feed-cones 
D; B to the wheel E. The headstock swivels on 
its base, and the work is driven on dead centres 
by the pulley a, or, alternatively, spindle driven 
from the pulley b. The loose head F is elamped 


or released by the handle ¢; handle d issimply for | 


the purpose of releasing the work ; details of spring: 
mechanisms will be given at a later stage. The 
bearings of the grinding wheel E are carried on 
compound slides and a swivel base. 

An internal grinding fixture can be rigged up on 
the base of the wheel-head. This is shown in 
Figs. 322 to 324, in elevation and in plan, grinding 
out parallel, and conical bushes. There are two 
spindles—one which carries the emery wheel, the 
other the driving belt—and the pulley that is driven 
from the countershaft. The necessary high speed 
for the small wheel is thus obtained without altera- 
tion in the countershaft pulleys. The feed of the 
emery wheel is effected by hand, or automatically. 


; 1 
In the latter case an adjustinent of 55 
an inch is possible. Adjustment, of course, is from 





* The dates at which the previous articles a red are 
as follow, No. I. to No. xi. being in our lee yabaiee 
I., July 4; No. IL, July 25; No. III., August 8; 

o. IV., August 22; No. V., September 5; No. VI., Sept- 
ag 19; No. VIL., October 10; No. VIII., October 24; 
IX., November 7; No. X., November 21; No. XL, 

ecember 12 ; No. XII., December 26, 1902 ; No. XIIL., 
January 16; No. XIV., January 30; No. XV., 
February 20 ; No. XVI., March 6; No. XVII., March 20; 


No. XVIII., April 3; No. XIX., April 17; No. XX 
May 1; and No. XXI.,, May 15, i303. cme e 


|the front, by the hand-wheel K, while the ratchet 
/and cranks provide the automatic feed. Fig 325 
| illustrates the setting of the wheel-head for grind- 
ing the spindle neck to fit the bush in Fig. 324. 
The table H, sliding in vees on the bed, Figs. 
320 and 321, carries a swivel table J, which is 
adjusted for angle by the hand-wheel e, to permit of 
long tapers being ground. The protection afforded 
to the bed-slides by the overhang of H will be 
noticed. The travel of the table is automatic, and 
the reverse is effected by the dogs f, f, which are 
capable of fine adjustments in their blocks. That 
portion of the base that is beneath the wheel-head 
is utilised as a tank for water. The centrifugal 
pump is seen at L, driven by a cord pulley on the 
| sathe shaft as the feed-cones-D. 
In grinding machines of the plain and universal 





In the loose head, the alterations in length of 
work, due to change of temperature, have to be 
provided for. The common poppet fitting of the 
lathe would be unsuitable on a perfect grinder, for 
which the pressure of springs is substituted. 
| A large number of centres form an important 
part of the equipment of cylindrical grinders. They 
are used both for internal and external centering, 
and are interchangeable by standard tapers. These 
will be illustrated in connection with work held on 
them, and methods of driving. 

The subject now under consideration is so exten- 
sive, and the variety in existing designs so great, 
that the better plan now will be, instead of giving 
complete drawings of the machines made, to study 
their sections separately, as the headstocks, beds and 





‘types the most striking features are the exquisite | 
precision of workmanship, combined with ideal | { 1 t 
‘theoretical designs. It is a case of many contribu- | study of isolated machines. Some leading types 
tory details, perfect in themselves, and completely | of machines may then follow. 


‘harmonious. When fractions of thousandths of an 
inch in positive measurements are in ‘question, any- 
one who understands machine-fitting knows how 
exacting such conditions are. In the case of the 
| wheel-head, for example, there is not one slide only, 


but several, superimposed. To adjust these slides | 


minutely demands not only very exact and fine 


| 
| 
| 


| fitting, but careful and frequent lubrication, and | 


|E : 
|jerky motions. 


tables, the wheel-heads, feeds, attachments, counter- 
shafts, &c. In this way we shall obtain better 
ideas of the varied designs in use than by the 
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Die Schiffbauindustrie in Deutschland wnd im Ausland. 
By Tsarp Scuwarz and Ernst von Hate. Berlin, 
1902: E. S. Mittler and Sohn. Two volumes, small 
quarto, 295 and 309 pages; with many tables, five 
plates and seventeen plans. [Price 20s.] 





| perfect freedom from grit, in order to prevent any To characterise the nature of these two volumes we 
The spindle fittings, again, are need only indicate the conditions of their origin. 
000 Part of | such that not only are the causes that produce wear | When preparing the Navy Bill to be submitted to 


reduced as far as possible, but the slightest traces | the Imperial Diet, the Secretary of State of the 


| of slackness, both in diameter and endwise, can be 
‘taken up at once. And, further, the wheel must 
| be so fitted that it can be readily removed and 
| replaced by another. 


| In all high-class machines provision has to be 


|made for two methods of grinding—one on og 


‘spindle, and one on dead centres. Without the 


German Navy charged a commission of experts with 
an enquéte into the capacity of German shipbuilding 
and of auxiliary industries. The enquéte would 
have been incomplete if it had not embodied a com- 
parative study of what can be done abroad. The 
Commissioners hence visited not only a very large 
number of German shipbuilding yards, docks, 


‘latter device, the most perfect grinding could not works, and naval institutions, but came over to this 


|be accomplished. This still further increases vas 


complications of bearings and spindles. 





country and visited the United States to study their 
shipping industries. Seventeen works and in- 
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stitutions were visited in this country, and a 
considerably larger number in the United States, 
both on the shores of the Atlantic and of the 
Great Lakes. Excursions to notable works took 
the members all over the countries, and the 
Pan-American Exposition, at Buffalo had been 
opened in opportune time. The services of the 
German Naval Attachés at London, Paris, St. 
Petersburg, and Washington were also put in 
requisition. The material thus collected proved so 
valuable that the Secretary of State requested the 
authors, both members of the Commission, to 
draw up a report for the public benefit, based upon 
the official information. Mr. Tjard Schwarz is a 
naval architect, Marine Oberbaurath in Berlin ; 
Dr. von Halle is a Professor at the University of 
Berlin. A full list of the works and institutions 
inspected is given in the preface. 

So far the character of the books. As to the 
scope, limitations had to be adopted for want of 
space, if not for other reasons. The shipping 
industries of the three countries which were espe- 
cially visited are vast enough, and the general sec- 
tions on shipping and shipbuilding, on shipbuilding 
yards, theirmanagement and personnel, on matters 
legal and political, on ships’ classification, building 
materials, naval institutions and training estab- 
lishments, as well as the special chapters on experi- 
mental tanks and on chain-testing, are by no means 
restricted to those countries. Without entering 
upon constructive details, the authors deal with 
the broad general features, and explain and support 
whatever they dwell upon by many pages of sta- 
tistics which concern Norway and Russia, as well 
as Austria-Hungary and Italy. There is far more 
in the two volumes than one might fancy from 
glancing through the table of contents. If general 
information and statistics form the two chief 
features of the compilation, abundant references to 
special literature, exceptionally well up to date, 
may be quoted as a third distinctive point. There 
is hardly a page of subject-matter without several 
footnotes. The seventeen plans of German ship- 
building yards, added to the second volume, are 
not explained by any detailed descriptions, for 
instance. But reference is made to the discourse 
on this subject which Mr. T. Schwarz delivered 
before the - satel naval architects* and to other 

ublications. In a similar way, the five plates 
joined to the first volume elucidate the develop- 
ment of merchant steamers in general; and, further, 
of types of warships built in German private or 
Imperial yards for their own or for foreign navies. 

In these five plates, then, the German industry 
prevails. That is not so on the whole in the first 
volume, in which, in fact, Germany figures only 
among other states. The second volume, however, 
is devoted to Germany, and comparative mention 
only is made of other countries. This arrange- 
ment might be thought to involve a good deal of 
repetition and overlapping. We believe, however, 
that the two volumes will be found fairly to supple- 
ment one another in a natural way, and one cannot 
say that German matters predominate unduly. 
Occasionally, indeed, one would like to have more 
on Germany, in the section headed the ‘‘ Politics 
of Shipbuilding,” for instance, covering thirty-five 
pages. The section is subdivided into chapters on 
the ‘‘ State of Affairs before 1850,” on the ‘‘ Effects 
of the Abolition of Navigation Acts,” and on the 
‘* Modern Policy of Subsidies and Premiums.” We 
find somewhat full articles on the laws of Italy, 
France, and Japan, and, further, on Great Britain, 
the Netherlands, Denmark, Sweden, Norway, and 
other European countries, and on the United 
States, but only one page on Germany. It is stated 
that positive support has been given to shipping 
and shipbuilding since 1884, and regulated by 
several Bills enacted since that date. The Nord- 
deutscher Lloyd at first received 1,700,000 marks 
annually for maintaining mail routes to Eastern Asia, 
and 2,300,000 marks for the route to Australia ; 
the former subsidy was -aised by 1,800,000 marks 
afterwards, when more mail routes were established 
and the service doubled. Other assisted lines are 


the East African Line and the Hamburg-America |. 


Line, and the annual subsidies now amount to 
6,950,000 marks, to which 1,300,000 marks have to 
be added for the trans-Atlantic mails. The respec- 
tive steamers must be built in Germany, so far 
as possible of German materials, and must be of 
certain speeds and sizes, and available as auxiliary 
cruisers. But we have no further particulars, 








* See ENGINEERING, vol. Ixxi., page 291. 





although a footnote regrets that the German sub- 
sidies had been much exaggerated, when this ques- 
tion was recently discussed in England. We be- 
lieve that that is so; but detailed information 
would all the more have been welcome. It is 
coe out that through rates granted by Prussian 

tate Railways—there are no German State Rail- 
ways—for the Levant liners can no more be con- 
sidered as a State subvention than any facility 
which an American trans-continental railroad com- 
pany allows to a shipping concern; and that the 
special railway rates for iron are intended to encou- 
rage the German iron industry and not the -ship- 
builder. Possibly so; but we see from the second 
volume, which does not refer to the subsidy ques- 
tion at all, that the ironmasters did not all take 
this view. 

The problems were certainly hard for both the Go- 
vernments and the manufacturers. The navigation 
on the Rhine enjoyed peculiar privileges throughout 
the Middle Ages. The Act of 1831 relieved of 
custom dues all goods which arrived by Rhine 
boats, provided there had been no transhipment. 
That law could not fairly be maintained. In 1848 
Prussia began to pay a premium to ships built in 
the country ; but that premium was only a small 
compensation for the heavy dues that had to be 

id for pig iron. Those dues on metallic ship- 

uilding materials were abolished in 1873 ; all dues 
on materials for building and repairing ships fell 
in 1879; river boats were not at once admitted to 
these advantages. The German iron industry rose, 
and the reaction came. In 1896 the German iron 
and steel industrials remonstrated with the Govern- 
ment, but not in an unfair spirit. German iron and 
steel had been superior to the British product, they 
pointed out ; but British steel had much improved 
in quality, and the British shipbuilders and works 
could, with their enormous shipping industry, 
crush all competition and deliver raw and finished 
materials in German shipbuilding yards at cheaper 
rates than the German firms could undertake. Yet 
the majority of the ironmasters did not demand 
the imposition of duties upon shipbuilding ma- 
terials which enjoyed a peculiar exemption in a 
country of high protective tariffs, and the agitation 
in favour of such legislation has, indeed, become 
less active of late. Still it is clear that the laurels 
of German shipbuilding have been nursed with 
special care. The German coast line is not long, 
and there is no iron industry near it. 

We feel inclined also to say a few words on the 
statistics of wages paid in the shipbuilding yards 
of various countries. That American figures are, 
on the whole, highest, and Japanese lowest, will 
not call for any comment. But that Stettin should 
pay less than Italy, and Hamburg very much more, 
is a little surprising ; and on looking the matter 
up, we read that the respective two tables are re- 
produced from American consular reports, which 
the authors regard as reliable in some, and as 
quite unreliable in other parts. Such tables pass 
from one publication into another ; and as there is 
no direct indication of the source of information, 
we should not wonder to see this table quoted in 
extenso, as based on official statistics. It is satis- 
factory to find further statistics on this question, 
as well as more information on conditions of labour, 
hours, social features, trade schools, &c., in the 
second volume. There is a noteworthy appendix on 
riveting machines ; riveters receive comparatively 
poor pay in Germany, and yet American riveting is 
more economical, owing to better machinery. 

The general historical introduction, going back 
to the year 1800, might have been abridged, and 
some old statistics omitted. We are offered 
definite data and dimensions, however, and not 
treated to rhetorical displays. German ship- 
builders have reason to be proud. But that fact 
does not obtrude itself in the volumes under notice, 
and matters are discussed in an impartial style. 





The How and Why of Electricity : A Book of Informa- 
tion for Non-Technical Readers. By CHARLES TRIPLER 
CuILp. 1902. New York City: Electrical Review 
Publishing Company. 

THE main title of this little book is somewhat mis- 

leading. It might lead one to think that the volume 

contained a discussion of the nature of electricity, 
whereas the author in his short preface states that 
it is not his purpose to tell what electricity is, for 
he does not know; but ‘‘to tell something of its 
properties, of how it is generated, handled, con- 
trolled, measured, and set to work, and to explain 
how familiar electrical apparatus operate.” The 





volume contains, in fact, a rapid survey of the dif- 
ferent fields in which electricity is now used in the 
service of man, and seeks to explain the character 
and operation of the various machines and instru- 
ments found in each of these fields. For the 
purposes of such descriptions it is necessary 
to give the reader some idea of the general 
principles of electro-magnetic theory, and so we 
have brief, very brief, explanations of such matters 
as magnetic flux, induction, and soon. We are not 
prepared to say that the ‘‘ non-technical reader,” 
without any previous knowledge of electricity, would 
be able to understand the ‘‘ how and why of elec- 
tricity” by studying these. pages. So much is 
attempted, so wide a field is sought to be covered, 
that the descriptions are necessarily ‘‘ scrappy” in 
the extreme ; but if a reader can supply the gays 
from his own knowledge, he may find some informa- 
tion in these pages. It is, perhaps, more probable, 
however, that such readers will seek a more pro- 
found text-book. Some of the author’s explana- 
tions are not free from objection. For example, he 
tells his readers (page 32): ‘‘ A magnet may be 
supposed to pour out some sort of effluvium, 
some subtle influence from its poles.” Surely it 
would have been better to explain the modern 
theory of stresses in the ether, which would enable 
the reader to grasp more easily the properties of 
‘* lines of force,’ which are considered in the next 
paragraph. It is not more difficult for the non- 
technical mind to conceive a state of stress in the 
ether (for which mechanical analogies may be given) 
than to imagine a “‘sort of efluvium ” pouring out 
from the poles of a magnet. We do not blame the 
author for want of success in his object ; we would 
rather be surprised if he had succeeded in accom. 
plishing so great a task in so small a space. 

Elementary Manual on Steam and the Steam Engine. 

By ANDREW JAMIESON, M. Inst. C.E., formerly Pro- 

fessor of Electrical Engineering, the Glasgow Technical 

College. Ninth edition, revised and enlarged. 1902. 

on Charles Griffin and Co., Limited. [Price 
Tuts elementary book on steam and the steam 
engine is too well known now to requirea detailed 
description in our columns. Fourteen years have 
elapsed since its first appearance, and in that time 
it has passed through eight editions and has now 
started on the ninth. This fact is in itself suffi- 
cient to show that the author has succeeded in sup- 
plying elementary or first - year students with a 
text-book suitable for their needs, while we have 
no doubt that many teachers of the subject have 
also made free use of Professor Jamieson’s work 
in their lectures. 

The book is intended to cover the elementary 
stage of the Science and Art Department’s exami- 
nation and other similar examinations, and the 
author has so arranged the book that the student 
after reading a ‘“‘lecture” or chapter, comes at 
once to a set of questions on what he has just read, 
and is expected to test his knowledge by them be- 
fore he proceeds further in the volume. In these 
test-questions are included all the questions set 
during the past twelve years by the Science and 
Art Department and the Board of Education, so that 
the-work forms a most useful guide to these exami- 
nations.’ 

Briefly outlined, the book consists of three por- 
tions. The first part is a short explanation of 
mensuration of lengths, surface areas, and volumes, 
a knowledge of which is essential for the practical 
engineer. We are glad to see that the author em- 
phasises here the importance of recognising the 
degree of accuracy to which calculations ought to 
be carried out ; for nothing is more common than 
to see students wasting time in working out results 
to four or five places of decimals, when, in fact, 
the figures they commenced with can only be relied 
on to two places, and their instruments have the 
same limitations to accuracy of measurement. The 
second portion, which covers fourteen chapters—or 
lectures, as Professor Jamieson calls them, for the 
book is arranged in lecture form—deals with the 
physics of heat and steam, and introduces the 
student to the steam engine, explaining its parts 
and showing how they are adapted to make use 
of the properties of steam. The descriptions 
are simple and clear, and where matter in- 
volving calculation arises, some examples are 
worked out to serve as guides to the student when 
he comes to tackle the problems at the end of the 
lecture. The third portion of the volume discusses 
different kinds of engine—Newcomen’s and Watt's ; 
single and double-acting ; simple, compound, triple, 
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and quadruple-expansion—and devotes considerable 
attention to the details. In this edition Professor 
Jamieson has added an appendix giving short de- 
scriptions of various mechanisms, and including 
a very interesting account of hydraulic and steam 
turbines, especially the Parsonsturbine. The illus- 
trations and diagrams are all excellent. They are 
very numerous, and help greatly to elucidate the 
text. The publishers have not had an easy task 
with so many complicated drawings and_ illus- 
trations to be reproduced in a volume to be sold at 
3s. 6d. ; but they have done their work well, for 
there is nothing ‘‘cheap” about the appearance of 
the book. This new edition ought to be even more 
successful than its predecessors. 





Light for Students. By Epwin Epser, Lecturer on 
= at the Woolwich Polytechnic. London: Mac- 
millan and Co., Limited. [Price 6s.] 

Tue science of light becomes one of the most fasci- 

nating subjects of study when once the student has 

succeeded in overcoming the difficulties which meet 
him, not exactly at the outset, but after he has 
proceeded a certain length with his investigations. 

It combines physical considerations with pure 

mathematics to a greater degree than is ordinarily 

met with in other branches of physics, and geo- 
metry is also called in to the assistance of the stu- 
dent. Weare not prepared to say that the man 
who ‘‘can’t stand mathematics” is likely to find 
pleasure in studying thoroughly the properties of 
light, but we do say that a sound knowledge can 
be acquired without a very profound acquaintance 
with mathematics. If a man is not afraid of 
simple equations and of occasional trigonometrical 
symbols, let him turn to this little volume by Mr. 

Edser, and he will find the science of light dealt 

with in a most interesting manner. We doubt not 

that after careful reading, the student will find 
that his difficulties have been cleared away, and 
that his knowledge is greatly increased. 

There are twenty short chapters in the volume, 
and the book divides naturally into two portions. 
The first ten chapters deal with geometrical optics, 
while the remaining ten are devoted to the wave 
theory of light. In the first part all the chapters are 
excellent, but we would mention specially here the 
chapter on the eye, which appears to us to be most 
instructive. There is sometimes in optical books 
too little attention paid to the human eye, the 
authors seeming to forget to emphasise to their 
readers the fact that each one of them carries with 
him an optical apparatus which he ought to try 
to understand ; but Mr. Edser does not make this 
mistake, and readers should derive much informa- 
tion by following his explanations and carrying 
out the simple experiments he describes. In the 
second portion of the volume, that dealing with the 
wave theory of light, there is enough subject- 
matter to supply the reader with mental food 
for a long time, and yet the whole is given in com- 
paratively small compass. The author has taken 
great pains to develop clearly the latest contribu- 
tions to our knowledge, and we find proper notice 
given to the valuable work of Langley, Rubens, 
and Aschkiness, Paschen and others on infra-red 
radiations ; and to that of Sellmeier, Becquerel, and 
Kelvin on anomalous dispersion. The work of 
these men on these subjects is for the most part 
scattered through many and various scientific pub- 
lications, and Mr. Edser has done useful work in 
gathering it together into his little volume. 

Each chapter contains test-questions on the 
subject-matter of that chapter, and throughout the 
text numerous experiments are described which 
may be readily carried out by the student. The 
author not only shows that he has a good grasp of 
his subject, but also that he has the power of com- 
municating his knowledge in writing, for his ex- 
planations are clear and exact. Wherever an illus- 
tation or diagram can be made useful, it is given, 
and for this purpose the author has borrowed many 
blocks and photographs from others, taking care, 
however, to acknowledge his indebtedness. We have 
no doubt that students will receive very great 
help from this little volume, on which Mr. Edser 
has evidently spent much skill and care. 

Grundlagen der Theorie und des Baves der Wérme- 
Kraftmaschinen. By ALFRED Musiu. Being also an 
authorised ‘enl: German edition of The Steam 
Engine and other Heat Engines. By J. A. Ewrna. 
Leipzig, 1902: B. G. Teubner. 794 pages, large octavo, 
with 302 text figures. [Price 20 marks. ] 

As the title indicates, Professor Musil’s ‘ Prin- 

ciples of the Theory and Construction of Heat En- 





gines ” represent an enlarged and revised edition of 
Professor Ewing’s ‘‘Steam Engines and other Heat 
Engines.” The new volume—the term ‘“‘transla- 
tion” would not be appropriate—being based upon 
the third edition of that work, which appeared in 
1899, the author had plenty of novel matter to deal 
with, and the fact that the volume has almost been 
doubled in size would sufficiently demonstrate that 
the author has not taken his task easily. The 
chapters on the Bdnki petroleum motor and the 
Diesel engine are, indeed, new, the descriptions of 
modern large power gas engines refer to the Diissel- 
dorf Exhibition, and the sections on steam turbines 
and on superheated steam have also undergone a 
thorough revision. The theory of the steam tur- 
binesis, for instance, based upon lectures delivered 
by Zeuner in 1899, and upon Zeuner’s ‘‘ Technical 
Thermodynamics,” published in 1901. There is not 
much on marine engines, but we find in the list 
of references, after Busley, Seaton, Sennett, Maw, 
and Durston, mention even of G. Bauer, whose 
‘** Calculation and Construction of Marine Engines 
and Boilers” must have been contemporaneous with 
the author’s book. The general arrangement of 
Ewing’s treatise has been maintained. The author 
isa professor at the Technical High School of Briinn, 
in Moravia, and was already known as a writer on 
primary motors. He has done his work con- 
scientiously and with ability. But, we believe, he 
will himself feel sorry for not having prepared any 
alphabetical index. A Table of Contents, covering 
eight pages, and in which many of the names men- 
tioned will in vain be looked for, is insufficient for 
a text-book of 800 pages, even when that book 
keeps up a general standpoint and does not much 
enter into details. Without becoming sharply 
critical, the author expresses his opinion on novel 
features, giving the reader that guidance which he 
is entitled to expect. The number of illustrations 
might, perhaps, have been increased ; but we must 
not forget that a general text-book should not 
specialise too much. The volume is very well 
printed and got up. 
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GENERAL ELECTRIC COMPANY’S 
SURFAOCE-CONTACT SYSTEM. 

THE present tendency towards suppressing the 
trolley wire in cases where, for various reasons, 
overhead construction is undesirable, demands 
some reliable means of surface supply, at a rela- 
latively moderate cost. For this purpose the 
General Electric Company has developed a surface- 
contact system. The open conduit, as installed 
in some American and Euro n cities, is so well 
known as to require no sion here ; but the 
initial cost is prohibitive outside crowded centres, 
where the large number of sub-surface obstruc- 
tions sometimes encountered makes it impossible 
to instal an open conduit with hope of financial 
success. There are objections to the use of the 
conduit between two sections of trolley, since 
special arrangements must be made for raising and 
lowering the plough ; and, furthermore, an insulated 
metallic return is desirable, which involves power- 
station complications. 

The surface-contact system of the General Electric 
Company consists of two rows of metal contacts, 
bedded in the pavement, and brought into connection 
with the car through the agency of light steel skates. 
The contacts of one row are energised by the car, 
those of the other supply power tothe car. This is 
made possible by the use of automatic switches, 
grouped in vaults along the track, and so arranged 
that no contact is alive save when the car is over it. 
The diagram, Fig. 1, page 712, shows the fundamental 
principles of the operation of this system. The 
storage battery S is used to supply the initial cur- 
rent for closing the automatic three-point switches 
Nos. 1, 2, and 3. D and E are the collecting 
skates; C and B are positive, F and J negative 
contacts. For the purpose of illustration, when 
the switch X is closed in operation by the con- 
troller, current passes from the positive pole of 
battery S to skate FE, thence through coil G (Fig. 3) 
of switch No. 2 to the rail, and back through the 
car wheel to the negative pole of the battery. 
This closes switch No. 2, and current passes from 
the main feeder through contact A of this switch, 
to street contact C, through skate D to the con- 
troller and motors. After leaving the motors, tlie 
current divides, part going through skate E, street 
contact F, and coil G to ground, thus holding 
switch No. 2 closed, while the remainder passes 
through the batteries directly to ground through 
the wheels, thus compensating for the battery dis- 
charge used in picking up. The current thus taken 
from the feeder is at the line potential, and the 
car moves in either direction as the reverser is set. 
For instance, take the direction of the arrow. As 
the car moves along, the skate D touches contact B, 
and draws current from both B and C until it 
leaves C. Skate E next touches contact J. Part 
of the motor current then goes to ground through 
the coil of switch No. 1, and this switch closes. 
The car is then taking current from contact B 
through both No. 1 and No. 2 switches. When 
the skate E leaves F, switch No. 2 opens, 
leaving contact C dead. As the car moves along, 
this operation, which is the same in either 
direction, is repeated. After the first switch is 
closed, and the car is setdin motion, the automatic 
switches are dependent wholly upon the -ground 
return from the motors for their energising current. 
Consequently, as soon as the controller is thrown 
to the off position,.the switches cease to operate, 
and everything is dead whilé'the car is coasting or 
at a stop. By throwing the controller on the first 
point, the storage battery is again placed in circuit, 
and the switches resume operation, continuing to 
do so until the controller is again thrown to the 
off position. Under this arrangement the positive 
button is alive only for a very short time, dependent 
upon the speed of the car while passing over it. 
This makes it almost impossible to build up any 
appreciable leakage on a wet pavement, and at the 
same time leaves the car completely under the con- 
trol of the motorman. Each 10 ft. of track is 
practically an independent unit, controlled by a 
separate switch, and the failure of this one switch 
to close is purely local in its effect. The cars 
may be run as near together as is desired without 
throwing any overload on any part of the system, 
since as soon as one car has passed over a contact, 
the switch connected to that contact resumes its 
normal position and is ready for the next car. 


Street Contact. 
The street contact consists of an oval iron button 





leaded into a heavy cast-iron seat, which in turn is 
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THE GENERAL ELECTRIC COMPANY’S SURFACE-CONTACT SYSTEM. 
(For Description, see Page 711.) 



































DETAIL OF STREET CONTACT. 





GeNERAL ARRANGEMENT OF SwitcHeEs, ConTACTS, AND SKATES. 
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supported on an insulating block of wood ‘Fig. 2). 
The button is of cast iron with a chilled wearing sur- 
face ; it is the only part of the contact subject to 
wear, and is easily renewed. When placed in the 
seat it has } in. clearance all round, and this space 
is filled with lead, which binds on the rough sur- 
faces of the castings in such a manner as to give a 
perfect contact, at the same time holding the button 
firmly in place. The button is 53 in. by 3 in., the 
longitudinal section lying across the track, thus 
offering ample contact surface, and doing away with 
the necessity of special buttons on curves. Thesur- 
face is curved, the highest or contact point being 
Sin. above the gauge level. 
~ The skates on the car are adjusted to hang # in. 
above the rail, and consequently have } in. play on 
the contacts. This allows ample spring pressure to 
insure good contact, and at the same time gives 
sufficient clearance on special track work and 
crossings. 

The cast-iron seat for the button has a complete 
exposed surface of 6 in. by 7 in., the parts of this 
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surface surrounding the button being corrugated to 
prevent horses from slipping. The outer edges of 
the seat are level with the pavement, but they have 
a rise of 2 in. to the centre line of the button. The 
outer edges of the seat have vertical flanges, which 
fit down over a shoulder on the wooden insulating 
block, leaving a smooth face for paving. Thus 
when the intervening crevice is filled with cement, 
the top of the block is held firmly and cannot split. 
The height of the block complete is 8 in., g in. 
being above the level of the gauge-line. A stud 
1} in. in diameter goes down through the centre 
of the block to a cup-shaped hole at the bottom. 
Here a brass nut with a large brass washer engages 
a thread on the stud, clamping the seat and 
block firmly together. The electrical connection is 
made by means of a special brass plug, which 
Screws into a 3-in. pipe thread on the bottom 
of the stud. This plug is drilled and the wire is 
clamped in firmly by means of an hydraulic press 
and die. This method insures a perfect contact 
and does away with any possibility of deteriora- 
tion from corrosion. When the wire is in place, 
the cup-shaped hole is filled with an asphalt com- 
pound, which is not hard enough to crack under 
a blow, but which does not flow at less than 
100 deg. Cent. ; it adheres tightly to both wood 
and metals, and possesses very high insulating 
properties; 


---- § ------ 


The insulating block, before being assembled, is 
thoroughly impregnated with a preserving com- 
pound. After it is installed, the space between 
the contact-block and the surrounding pavement is 
filled with tar, thus protecting the wood from 
water and acids formed in the street. 

In order to insure a firm and uniform foundation 
for the block a malleable iron casting is bedded in 
the concrete bed of the pavement. This casting 
performs the double function of seat for the con- 
tact-block, and junction-box, in which electrical 
connection is made between the contact-block and 
the wire running to the vault. The casting is de- 
signed to be either bedded in concrete or supported 
on angle irons between ties, as the construction of 
the road demands. The casting has vertical flanges 
rising 4 in. up the sides of the block, so that when 
the latter is bedded in cement, it has a uniform 
seat, and is, at the same time, prevented from 
splitting. The junction- box is readily acces- 
sible without disturbing the contact - block or 
foundation, and makes a very convenient method 
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DIAGRAM OF CONNECTIONS FOR CoMBINED TROLLEY AND SuRFACE-Contact LINE. 


for disconnecting and replacing a contact - block. 
The iron casting forms a complete mechanical pro- 
|tection for the block and electrical connections, 
while the junction-box and space inside the casting 
|are filled with a compound similar to that used in 
| the contact-block. 

A #-in. enamel-lined steel conduit screws into 
the junction-box, and through this conduit the wire 
runs to a duct just outside the track-rail (Fig. 3). A 
moulded insulation bushing protects the wire from 
| the edge of the conduit at each end, and the open- 
| ings are further sealed by the compound. 

he wire is a double rubber-covered seven-strand 
cable, of the requisite carrying capacity ; and after 
leaving the short pieces of steel conduit, which 
lead from the junction-boxes, all the wires run in a 
common duct to the vault. This duct is an open 
vitrified clay conduit in the form of a trough, having 
a removable cover of the same material, and runs 
along the entire length of track, broken only by 
| the interposition of vaults. It lies just outside the 
track-rail, and has holes on one side for inserting 
the steel conduit from the street contact. When 
this duct is in position, the wires are laid in it, 
branching off to their respective contacts, and the 
trough is filled with bitumen ; the cover is laid in 
place to protect the contents from mechanical 
injury, and the paving may then be put down. 

When eables of sufficient capacity are once 








installed in this manner, the installation is per- 
manent, and can give no trouble, especially in this 
service, where the use of the wires as conductors is 
intermittent, there being no contact pressure tend- 
ing to break down the insulation. The bitumen 
seals the entrances to the street conduits leading 
from the duct to the contact-blocks, and thoroughly 
protects the rubber insulation from atmospheric 
influences. 

The main feeder runs in a separate closed con- 
duit in the same trench with the other, and taps 
off at each vault. 

SwitcH. 

The switch which is used in connecting the street 
contacts to the feeder is illustrated by Figs. 3 
and 4 on the opposite page. The magnet frame 
M is of cast iron, and is seated on the soap- 
stone base N on three feet, and fastened thereto 
with three %-in. brass screws. The top part of 
the magnet frame H and the stationary plunger 
are in one piece, and when removed allow the 
operating coil G to be lifted off. This coil is 
wound on a stout brass spool with No. 8 B. and 
S. wire. Besides having an excellent mica insu- 
lation, the coil is thoroughly- impregnated with 
an asphalt compound by means of the vacuum pro- 
cess. This renders the spool completely impervious 
to moisture. The spool is centered by means of 
a stout brass bushing, which acts as a guide and 
downward stop for the plunger. The plunger is 
provided with a thin brass shell in order that rust 
may not interfere with its operation. A shell of 
brass 34 in. thick is spun on the cap of the plunger, 
so that the steel face of the cap can never come in 
contact with the stationary plunger, and be held there 
temporarily by residual magnetism. For the same 
reason the lower air-gap is made especially ample. 
The plunger under normal conditions has a final 
air-gap of ;%; in., so that residual magnetism can 
never hold the switch closed. The opening of the 
switch is dependent wholly upon gravity; the 
guiding surface is 3 in. long, to prevent binding ; 
the diameter of the guide is ;); in. greater than that 
of the plunger; the wearing surfaces, being of 
brass, prevent any rust, and the weight of the 
plunger is 2} 1b. The contacts are carbon against 
copper. 

On the lower end of the plunger is a steel pan 
P, which carries three carbon blocks. This pan is 
insulated from the upper part of the plunger, with- 
out impairing the mechanical strength, and thus 
= any possibility of having the magnet 

rame alive when the switch closes. The carbons 
on this pan make contact, when the switch is 
closed, with three copper blocks B on the lower 
surface of the soapstone base. Each of the rear 
blocks connects to street contacts ; the other block 
is energised from the feeder. To prevent any 
leakage from block to block, the surface of the 
soapstone is grooved, making the actual creepage 
distance between each two copper blocks 3{ in. 
This distance, together with the safety precautions 
in the vault, make it impossible to have any dif- 
ference of potential between an idle street con- 
tact and the track-rail. The sides of the soapstone 
base N are grooved to slide into the brackets §S, 
where it is fastened with cotter pins. This arrange- 
ment allows the switches to be placed side by side 
with the greatest economy of space, and prevents a 
switch from being grounded through the vault 
structure. Ordinarily no current is broken on the 
switch ; the latter is, however, provided with an 
efficient magnetic blow-out, which effectually dis- 
poses of any are which might form through acci- 
dent or surface leakage. All screws are of brass, 
provided with efficient lock-washers, and through- 
out its design the aim has been.to make the switch 
waterproof. Taking for granted the fact that the 
apparatus is properly installed, the operation of 
any system is dependent wholly upon the me- 
chanism which makes and breaks connection be- 
tween the street contacts and the feeder. In the 
General Electric system this office is performed 
wholly by the automatic switch, and experi- 
ence in surface -contact work has shown that in 
order to insure continuous operation of the road, 
the vital parts of the system must be readily acces- 
sible for purposes of inspection and quick —- 
For this reason the switches are grouped in 
vaults placed at intervals along the line. The 
extra wire necessary to connect the street contacts 
with the vault makes the system slightly more ex- 
pensive in first cost than if the switches were 
placed in close proximity with the contacts to 
which they supply current. This wiring, however, 
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when once installed, is permanent, and always 
retains a large percentage of its initial value. 

With the switches in a vault, the inspector on 
his daily round has all the mechanism of the system 
in full view, and at all times knows its conditions. 
A slight defect, which otherwise might render a 

art of the system inoperative for several hours, may 
* forestalled and repaired by the inspector in a 
few minutes. The efficiency secured by facility of 
inspection and repair more than offsets the initial 
cost of the extra wire. 


VAULTS. 

The vaults in which the automatic switches are 
installed vary both in size and location according 
to the surrounding conditions. Other things 
being equal, however, the controlling feature is 
the wire. It is therefore advisable to locate the 
vault as near the track as is possible. The most 
economical spacing of vaults for ordinary service 
is 300 ft.—that is to say, one vault for thirty auto- 
matic switches. The vault should be large enough 
to easily accommodate the thirty switches and yet 
allow ample room for a workman or inspector. 
One having inside dimensions of 8 ft. by 5 ft. by 
6 ft. fulfils the above requirements. The walls 
should be of brick, and the floor of cement, drain- 
ing into the sewer main. The roof surrounding the 
manhole seat should be of flat I-beam construction, 
bricked over. 

Angle irons are built into the wall in such a way 
as to support vertical planks that carry the auto- 
matic switches, and hold the cables away from 
the vault walls. The maximum weight on each 
plank is less than 100 lb., and this is cared for by 
allowing the foot of the plank to rest on the cement 
floor and protecting it with compound. 

At each end of the vault an iron plate is bedded 
in the brick. This plate is drilled for the thirty 
wires, which enter the vault from each side, and 
the wires come in through stout bushings of moulded 
insulation. The bitumen on the outside seals the 
entrance. The feeder also comes in through this 
iron plate in a stout bushing, isolated from 
the other wires, and runs across the roof of the 
vault, well insulated. The local feeder taps from 
the main feeder in the vault and runs to a stout 
knife-blade quick-break switch. From here it runs 
to the blow-out spool of the master switch— 
an extra automatic switch with winding sufficiently 
heavy to carry current continuously while a car is 
running on that section. From the other contact 
of the master switch, the feeder runs to five fuses, 
each of which supplies current to six of the opera- 
ting switches. The ground connections from all 
the operating coils in the vault tap into a main 
ground wire, which runs through the operating coil 
of the master switch, before connecting to the 
ground return. Thus, when no car is running on 
the section controlled by a vault, the only live 
points in the vault are the main switch and one 
side of the master switch. When one of the 
operating switches picks up, the master switch 
picks up simultaneously with it, and connects it to 
the feeder. When the last switch in the vault 
drops, the master switch also opens, cutting the 
vault off from the feeder. This arrangement effec- 
tually prevents leakage in the vault, and makes it 
much safer for workman or inspector. 

The cables are made up outside the vault, and 
are fastened in place before the switches are 
installed, each wire connecting to its respective 
street wire at the corner of the vault. A bank of 
lamps connected in series between the feeder and 
ground supplies light for the vault. By fusing the 
switches in sections, any accident not handled by 
the car fuse is cared for in the vault by one of the 
five enclosed fuses. This renders six switches in- 
operative until the trouble is repaired, but during 
the interval the space controlled by these switches 
may be easily coasted. 

In order to have the roal operate perfectly, it is 
essential that the vault be kept as clear of water 
as is possible. The automatic switches are, how- 
ever, erence to run under water if necessary, and 
experience has shown that they will do so; but with 
the vault partly filled with water it is impossible 
to insure against a slight pressure on street buttons 
while a car is running on the section. When no 
car is on the section, the vault may be completely 
filled with water and yet have the street buttons 
dead, since at such a time the master switch is the 
only live point, and is completely isolated from the 
other switches in the upper rear corner of the 
vault. 


By connecting each vault to the sewer, 





however, any possibility of flooding a vault is 
avoided. 
SKATEs. 


The skates which are used to collect current from 
the street contacts are shown in Figs. 5and6. The 
skate itself, A, is made of a steel bar 14 in. by jin. 
with rounded corners, and is 13 ft. 11 in. long. ch 
skate has three points of support. This support 
consists of a standard ?-in. steel bolt E, with the 
head cast into a brass seat I, which bolts to the 
skate. The flat heads of the bolts fit in counter- 
sunk holes on the bottom of the skate, leaving 
a smooth surface. The steel bolts E play through 
holes in the wooden bar G, protected by a small 
casting J on the lower side. A _ spiral spring 
takes the impact of any blow and exerts suft- 
cient pressure to give a good contact. The height 
of the skate is adjusted by means of check-nuts on 
E, which also serve as a binding-post for the 
leads. 

The supporting frame is light and of great 
strength, the brackets D being of cast steel. The 
support hangs from the motor-frame, and the hanger 
is slotted at the point of junction in order to allow 
for any independent motion of the motors. For 
straight running only two skates are required, but 
the fact that the street contacts are staggered on 
one side of the track demands some provision for 
turning cars. This is taken care of by an extra 
negative skate, which is hung on the support and 
runs idle when the car runs in one direction. 
When the car is turned, this third skate engages 
the negative buttons, thus doing away with any 
necessity for throw-over switches. The skate is 
extremely flexible, and this flexibility, together 
with the spiral springs, ensures a continuous 
contact, with no sparking or flashing. In order 
to deaden any noise which might arise from ringing 
in the metal, a strip of rubber is fastened on the 
upper surface of the skate. This makes the col- 
lecting device noiseless. The weight of the support 
with three complete skates is but 400 lb., and any 
part may be easily replaced without disturbing the 
remainder of the apparatus. While the car is run- 
ning on the trolley section, the skates are all dead, 
and here their extreme flexibility enables them to 
pass over any ordinary construction, without injury. 
The wearing parts are all of standard material, and 
when seriously worn may be easily renewed at a 
low cost. 


Car EqQuipMENT. 


In order that the car may be run equally well on 
both trolley and surface-contact sections, a special 
controller is necessary. This is of the standard K 
series parallel type, but is provided with three 
extra fingers for making the proper battery and 
skate connections. Each controller is provided 
with a separate commutating switch, which makes 
the necessary connections in changing from trolley 
to surface contact, or vice versd. For purposes of 
compactness, this commutating switch is not de- 
signed to break current. It is therefore provided 
with a magnetic lock, which prevents it from being 
turned when the motors are taking current. Both 
trolley and positive shoe leads are fused and are 
under the direct control of the motorman, through 
the agency of a double-pole magnetic blow-out 
hood switch at each end of the car. To supply 
the initial pick-up current for the automatic 
switches, each car is provided with a storage battery 
consisting of 10 cells, and capable of giving 20 am- 
pere-hours on a one-hour rating. This battery dis- 
charges in picking up the first switch, but is auto- 
matically recharged by allowing part of the motor 
current to flow through in on the first point of the 
controller. This system of compensation keeps 
the battery always fully charged. The battery 
also supplies current for lighting the car while on 
the surface-contact section. Where the latter is 
not more than 10 per cent. of the whole line, the 
battery will receive sufficient charge from the trolley- 
lighting circuit of ten lamps to light six lamps 
while on the surface contact. This system of light- 
ing, however, is extremely flexible, and if more 
light is required, sufficient charge may be given the 
battery by grounding a small amount of current 
through it in series with a resistance while on the 
trolley section. In this way any required amount 
of lighting may be obtained. After the commutat- 
ing switch is thrown to the trolley position, it is 
impossible for the battery lamps to be lighted, thus 
preventing unnecessary load on the battery. The 
battery may be placed in a box (13 in. by 25 in. by 
9 in.) and weighs 250 lb. Fig. 7 is a diagram of 
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connections and controller for two motors used with 
a combination of trolley and surface-contact road. 

When the car is not required to run on a trolley, 
the car wiring is of the usual type. The positive 
connection of the controller goes to the positive 
skate instead of the trolley, and the negative to the 
negative skate, in place of grounding on the motor 
frame. 

TRACK. 

Where the surface-contact system is installed it is 
advisable to have the pavement between tracks per- 
fectly level with the surface of the rails. The con- 
tacts must, of necessity, be of uniform height, and 
any irregularity of paving renders them unduly 
noticeable, besides tending to deflect the skate from 
the contact. On the trolley section it is advisable to 
have the pavement between tracks level with the 
track-rail and without crown, thus obviating any 
necessity for raising the skates. 

The pavement between tracks operated by sur- 
face contact should preferably be of some block 
material, in order to facilitate access to the street 
contact. 








THE WHITECHAPEL AND BOW 
RAILWAY. 
(Continued from page 619.) 

THERE are eight overline bridges across the rail- 
way ; five carry public roads, and three footpaths 
only. They vary in span from 26 ft. up to 
78 ft. 6 in., and consist of the usual type of plate 
girders with Hobson’s arched plate system of floor- 
ing. There is also an overline bridge of three open- 
ings, having spans of 52 ft. 7} in., 33 ft., and 
50 ft. 6 in. respectively. This bridge carries the 
Great Eastern (Blackwall Extension) Railway across 
the new line. 

There is one viaduct, consisting of seven spans of 
20 ft. The arches, 18 in. thick, are segmental, and 
are built of brickwork incement. The piers, which 
are also of brick, are built on a 10-chain curve and 
are tapered on plan; they have a thickness of 
3 ft. 104 in. along the centre line of the railway. 

There are four underline bridges; the first with a 
span of 52 ft. 9 in. crosses the East London Rail- 
way at Whitechapel Station ; the second crosses the 
North London Railway with a skew span of 
55 ft. 1} in.; the third, with a skewspan of 40 ft. 9 in., 
crosses over Rounton-road ; and the fourth, across 
Campbell-road, is at the termination of the rail- 
way at its junction with the Tondon, Tilbury, and 
Southend Railway. The first three of these bridges 
consists each of two outside girders, and one centre 
plate girder of the usual type, with arched plate 
flooring between them. 

The bridge at Campbell-road, being of somewhat 
novel design, is illustrated on our two-page plate and 
on pages 716 and 720, while a view prepared from a 
photograph is given on page 717. The bridge carry- 
ing the London, Tilbury, and Southend Railway over 
Campbell-road had to be demolished, and a new 
structure erected to accommodate both lines, as the 
new railway, on a curve here of 10 chains radius, 
joins with the Tilbury line. The new bridge has 
a square span of 40 ft. 6 in., and a skew span of 
44 ft. between the abutments, the angle of skew 
being 67 deg. The general sections on page 716 
(Figs. 46 to 52) show how the lines converge on the 
bridge. Owing to this it was found impossible 
without interference with the rails to have the 
usual centre girder between the outside main 
girders for supporting the inside ends of the flooring; 
and as the headway under this bridge did not admit 
of placing cross-girders of sufficient depth to span 
36 ft., the distance between the side main girders, 
another method had to be adopted. It was there- 
fore decided that the intermediate longitudinals 
carrying the permanent way should be supported on 
heavy cross girders suspended under the main 
longitudinal girders at each side of the bridge, as 
is clearly shown in the engraving of the bridge on 
page 717. 

As now built, the bridge, of which a key-plan is 
given in Fig. 53, page 716, consists of two outside 
plate-girders. That on the north side, girder B, is 
illustrated by Figs. 54 and 55 on the two-page 
plate. It is 56 ft. 94 in. long, 3 ft. 11 in. deep, and 
has top and bottom flanges 1 ft. 9 in. wide. Girder 
A on the south side is shown in Figs. 56 and 57, 
also on the two-page plate. It is 51 ft. 44 in. 
long, 3 ft. 11 in. deep, and has flanges 1 ft. 6 in. 
wide. Interesting details of these main girders 
are illustrated by Figs. 58 to 61. 

From these outside girders there are, as shown 
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on the plan, Fig. 53, on page 716, at a distance of 
7 ft, square off, and running parallel to, the 
abutments, two fish-bellied plate girders C and D. 
The former of these is illustrated in detail by 
Figs. 62 to 65, and the latter by Figs. 66 to 69 on 
the two-page plate. They are each suspended near 
their ends by means of two hanging plates @ in. 
thick. The details at the point of suspension are 
well shown in the sections reproduced. 

Two intermediate girders E and F are carried on 
these fish-bellied girders, as shown in Figs. 70 to 74 
on page 720. These girders, which are similar, 
run parallel with the outside main girders, and are 
each 37 ft. 8} in. long and 1 ft. 6in. deep, with 
flanges 1 ft. 6 in. wide. The connection between 
the girders D and F is shown on Fig. 72. 

Between the two outside and intermediate 
longitudinals are the cross-girders supporting the 
flooring of the bridge (Figs. 78 and 79). These 
cross-girders are placed at 7 ft. 2 in. centres, and 
consist of a web 13 in. by $ in., with top and 
bottom flanges, formed each with a plate 11 in. by 
} in., and two angles 5in. by 5 in. by}in. The 
decking, which is of flat plates 4 in. thick, is riveted 
to the cross-girders by means of angles 34 in. by 
24 in. by 4 in. (Fig. 78). The details of rail- 
bearers and sleeper attachments on these inter- 
mediate girders are shown in Fig. 73. 

With the view of avoiding disturbance of the 
traffic of the London, Tilbury, and Southend Rail- 
way, which company could only allow seven clear 
hours for the dismantling of the old bridge and 
the erection of the new superstructure, it was de- 
cided to erect and rivet together all the girders, 
cross-girders, and flooring of the new bridge upon 
trestles placed upon the north side of the bridge, 
immediately under the two fish- bellied girders 
C and D; these girders, being very suitable as 
regards position, were made to temporarily carry 
the entire weight of the main girders and super- 
structure. These two girders were each carried on 
the trestles under them by means of eight sets of 
trolley-wheels 15 in. in diameter. 

The bed-stones for the new girders had been 
previously built in position upon the widened abut- 
ments of the bridge, and when all was ready, and 
after the superstructure of the old bridge had been 
removed, upon the morning of Sunday, March 2, 
1902, the new steelwork superstructure was promptly 
rolled along the trestles into position over the abut- 
ments in the short space of eight minutes ; and, 
finally, by means of eight hydraulic jacks the ends 
of the main girders, to which were attached the other 
girders, cross-girders, and flooring, were lowered on 
to the bed-stones in their permanent position on 
the abutments. Owing to the partial failure of some 
of the jacks this took some time, and it was not 
until 11.27 a.m. that this part of the work was 
completed. At 12 noon the permanent way had 
been laid over the south side of the bridge, and 
immediately thereafter the first train passed safely 
across. The total weight of steelwork thus rolled 
into position amounted to over 120 tons, and the 
smart manner in which the whole work was suc- 
cessfully accomplished reflects great credit on the 
engineer and contractor. 


(To be continued.) 





RADIAL DRILLING MACHINE. 

WE illustrate on page 705 a newly-designed radial 
drilling machine constructed by Messrs. James Arch- 
dale and Co., Limited, of Ledsam-street, Birmingham, 
who are making a special line of this type of machine, 
their standard sizes having arms 6ft., 4 ft. 6 in., 
3 ft. 6in., and 2 ft. 6 in. long, and the largest of these 
is that represented in our illustration. 

Many special features are embodied in this design, 
the first being the frame, which, as shown, consists of 
a rigid upright bracket firmly bolted to the base-plate 
and supporting the upper end of the centre or fixed 
column, the lower end of which is also bolted to the 
base-plate. These parts are connected by a strong 
steel tension bolt, which passes from the top of the 
upright bracket through the column to the _base- 
plate, and the column is further braced to the 
upright by a bracket just above the swinging table. 
This bracket takes the whole weight of the 
revolving parts. The fixed centre column carries a 
rotating sleeve, on which the radial arm is adjustable 
vertically through a distance of 3 ft. The weight of 
both sleeve and arm are taken on special roller bear- 
ings—an arrangement which permits the spindle to 
be wi with ease into any position the arm will 
cover. The arm is held in position on the rotating 
sleeve by clamping bolts, and it can be raised or 
lowered by power through simple mechanism, the con- 





trolling levers of which are within easy reach of the 
operator. The spindle is in one piece, and is 2? in. in 
its smallest diameter. It is fitted with a hardened 
steel ball thrust bearing, and is counterbalanced by 
a weight, so that it can be quickly raised or lowered by 
the handle in front of the stdin, and, at the same 
time, the back-lash being taken up, there is no risk of 
breaking drills. The feed-cone has four steps, which, 
with the double gear, give eight rates of feed, ‘the 
motion being transmitted through friction gearing. 

The sleeve in which the spindle revolves is graduated 
in  in., making it easy to measure the depth of 
holes. In addition to the quick vertical movement 
and power feed, there is also a fine hand-feed motion 
through worm and wormwheel gearing. The saddle 
carries double gearing, which can be engaged or disen- 

aged whilst the spindle rotates. Reversing gear is also 
itted to the spindle for tapping, and the levers for 
actuating these gears are carried on the front of the 
saddle convenient to the attendant’s hand. By using 
the reversing lever the spindle can be instantly 
stopped, started, or reversed independently of the 
belt-shifting gear. The saddle can a traversed along 
the arm rapidly by means of a rack and pinion, an 
can be clamped securely in any position. 

Another feature of the machine is the swinging 
table, which is fitted in addition to the base-plate. 
This rotates on the centre column, and can be swung 
to one side, leaving the base-plate clear for large work, 
or it may be swung on to the base-plate for smaller 
pieces of work without any necessity for lifting by 
crane, as is the case with an ordinary box-table. 
Being supported at the outer end, it is practically 
equal to a fixed table. As illustrated, it is arranged 
to tilt by worm-gearing, and it can be clamped at 
any desired angle. When this tilting arrangement 
is not desired, a plain swinging box-table is provided. 
All the gear-wheels and racks have machine-cut teeth, 
and the principal ones are of steel. The machine is 
self-contained, no countershaft being required, and it 
weighs 6} tons. 

The principal dimensions are :— 


Diameter of spindle ae i 2? in. 


Radius of arm oe a 6 ft. 

Traverse of spindle... io sia 18 in. 

Admits in height, spindle to base- P 
6 ft. 


FO ear sae “ies we a 
aximum distance, spindle to 
movable table... a e “4 
Size of swinging-box table top... 4ft. by 2 ft. 3 in. 
Vertical adjustment of arm ee 3 ft. 
Width of belt on cone pulley... 3 in. 








THE METRIC SYSTEM. 
To THE EpiToR oF ENGINEERING. 

Sir,—I note in your issue for April 24 a letter upon 
the metric system by Mr. E. R. Briggs, who tells us that 
when using the system ‘‘there is absolutely no objection 
to using the Whitworth ” system of screw-threads. 

Mr. Briggs might as well say there is no objection to 
the retention of the gallon for measuring water, or of the 
ton for weighing coal. If the inch is a bad unit, it is just 
as bad for measuring screws as for other things. If it is 
a good unit for measuring screws, it is also good for other 
machine parts. To admit that screw-threads are not to 
be changed is simply to own that the change at this point 
is too difficult to be made, which is precisely the anti- 
metric argument regarding all established standards, 
between which and screw-thread standards there is no 
essential difference. 

The metric advocates are fond of pointing to the 
almost universal use of English threads in Germany, in 
order to show how easy is the change of system, since, 
they say, the difficulty of changing screw-threads may be 
pe Fowe 4 Had Germany changed her screw-threads, our 
metric friends would point to the fact at once, and say, 
‘Behold, how easy is the change!” Germany has not 
changed her screw-threads, and now they point to that, 
and say, ‘* Behold, how easy is the change !’ 

The continued use of English pitch threads by France 
and Germany is but one of many illustrations that those 
countries are still in the transition period. The greatest 

ible efforts—international in magnitude and extend- 
ing through many years—have been made by the engi- 
neering societies of metric Europe to bring about the 
adoption of metric threads. Now that English threads 
mock alike the recommendations of the engineer and the 
statutes of the law-maker, Mr. Briggs makes a virtue of 
necessity, and tells us ‘‘there is absolutely no objection 
to using the Whitworth” system. Why, then, have the 
engineers of Continental Europe moved heaven and earth 
in their efforts to establish the S. I. system of threads ? 

There is not an argument for the adoption of the metric 
system in machine construction that does not apply with 
just as much, and just as little, force to screw threads as 
to other machine parts. Mr. Briggs has discovered that 
these arguments have no force when applied to screw- 
threads, and some of the rest of us have discovered that 
they have no force when applied to other machine parts. 
The difference between us is one of degree only. 

We have in this country a charming play, based on 
Irving’s story of Rip Van Winkle. The hero is addicted 
to his cups, but periodically reforms and takes the pledge 
of total abstinence. He promptly falls, however, when 
temptation appears, and each time with the apologetic 
remark, ‘‘Oh, well! we won’t count this one.” The in- 
sistence of our metric friends that there is nothing incon- 





sistent in the use of English threads by France and 
Germany is a simple repetition of Rip Van Winkle’s 
words, ‘‘Oh, well ! we won’t count this one.” 

It is proven beyond all doubt that after a century of 
the metric system in France, thirty years of it in Ger- 
many, and forty years in Spain, the old units are still in 
large use, and the same condition obtains in Mexico, 
South America, and Scandinavia. The speeds of French 
ships of war are measured in English knots, and their 
steaming radii in English miles, while every German 
steamship in the harbourof New York City carries upon 
its stem the draught marks figured in English feet. The 
building mechanics of Germany use the Rheinish inch, 
while in the vast textile industry of France and Germany 
there is not even the basis for a pretext that the metric 
— is the factory basis of production, the very fabrics 
that are sold across the shop counters of Paris by the 
metre being made in the mills of Lyons by the aune and 
French inch, while ells, deniers, moques, and other units 
of which the names are strange to Anglo-Saxon ears, per- 
vade the whole industry. 

Land is still commonly sold in France by the perche, 
arpent, and journal, while the purchases of every-day life 
are made by such units as the pipe, the piece, the ton- 
neau, the feuillette, the sac, the setier, the minot, &c. 

When confronted with these facts, the metric advocates 
push each one aside, saying in effect, ‘‘Oh, well! we 
won’t count this one.” They, however, have no choice. 
Before the bar of public opinion they must count 


them. 

The letters which have appeared in the American 
Machinist, from those who have used both systems, and 
which are referred to by Mr. Briggs, have, in most cases, 
no application or significance. Certain Americans have 
gone from American to German shops, where they have 
found the metric system in use, and they testify that they 
like it. They have simply —— from an English system 
shop toa metric system shop. They have not gone through 
the transition — they have seen nothing of the cost or 
confusion of the change; and inasmuch as the whole anti- 
metric case rests on this cost and confusion, their testi- 
mony is irrelevant. Other Americans have made metric 
machinery at home, and testify to the ease with which it 
was done. Reading carefully, however, we find that the 
metric dimensions were those which were taken from 
graduated scales, all dimensions made from standardised 
tools, even to drilled holes, being English. In other words, 
they have made the easy changes, but not the difficult 
ones, and are unaware of the irony of calling the resulting 
hybrid a metric machine. Regarding the cost of changing 
standards, these letters again tell us nothing. 

Mr. Briggs’s letter to the American Machinist was more 
to the point, as he isin the midst of the transition period. 
It — from his letter, however, that in the Willans 
and Robinson shops the old sizes of engines are still made 
to inches, while in screw and pipe threads the change 
has not even begun. In other words, with every ible 
effort to bring about the change, a single shop has not 
been able to get rid of the English system during a 

riod of ten years. (I state the period to the best of my 

nowledge.) Reasoning from this, how long will it be 
before English and American farmers sell fire-wood by 
the stere, and apples and potatoes by the liter? All these 
things are still sold by the old measures in France, and fur- 
nish additional cases which the metric advocates prefer 
not to count. 

The question, Is this thing desirable? is swallowed up 
and disappears in the larger one, Is it possible? In no 
nation of the world has the change been completed, nor is 
the end in sight. The metric system is a will-o’-the-wisp, 
which no nation has ever caught. How much longer will 
the mad chase continue ? 

Your readers should know that the American Associa- 
tion of Manufacturers has voted against the Bill for the 
adoption of the metric system, which was before the last 
American yy by over three to one. 

New York, May 6, 1903. F. A. Hasey, 


Oo THE EprTor oF ENGINEERING. 

Sir,—There is one objection to the metric system which 
I believe prevents its general adoption more than any 
other, and that is the fact that it lends itself badly to the 
only operation the rong & man ever wants to perform 
with figures, and that, is halving. It is not, I think, 
generally known or understood how true this is; as an 
instance, I would advance this fact :—Over the northern 
half of this country (India), the daily household accounts 
are taken in the language called Hindustani, and every 
lady who has to keep house knows enough of this very 
easy tongue to enable her to speak fluently with her 
‘* major domo ;” yet though all know the words for half 
and quarter, not one in a thousand knows that for one- 
third. ey per know it myself, but though, as an 
engineer in daily contact with contractors and workmen, 
the subdivisions half, quarter, and even one-eighth are 
constantly on my lips, I cannot remember having to use 
the word ‘“‘tihai ” this year. 

The fact is that the decimal system is founded on the 
accident that for quite other reasons than calculation we 
have ten fingers, and the same number of toes. How it 
was that the French savants, when they were reducing 
the hitherto chaotic systems of counting to a logical 
plan did not re ise this, I cannot say; it has n 
oe, 2 in India by the natives, who do not use the 
number ten as their basis of calculation, but four, and 
its powers. Thus there are four ‘“‘ paisa” in the anna, 
sixteen annas in the rupee, and sixteen rupees in the 
gold mohur ; and their weights and measures are on the 
same plan—a seer of sixteen chittacks, each of eight 
tolas; a hath or cubit, originally containing 16 in., each 
of eight “‘suts.” 

Is it not a fact that even the metre is divided for prac- 
tical purposes, by ordinary folk, into quarters, instead of 
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tenths; that wine is sold in half and quarter litres, 
instead of in decilitres ? 

Why not recognise at once the fact that the world of 
those who use figures is divided into two classes—those 
who calculate and those who do not. For the first, by 
all means keep to the decimal system ; for one thing, it 
would be impracticable at this time of day to alter all 
our tables of logarithms, &c., from the base ten to eight. 
But let the calinen? man have his metre, or whatever 
unit you will, divided into halves and quarters, to suit 
his daily needs. 

Yours faithfully, 
N. D. La Tovcne. 


Berhampur, Bengal, April 25, 1903. 








THE REFLECTIONS OF A ‘“ YANKEE.” 


To THE EpitTor OF ENGINEERING. 


Srr,—Next to having the power ‘‘to see ourselves as | 


others see us,” I would place the power to see the other 
fellow as he sees himself. Something of this 


receiving. 

Perched up among the highlands of Pennsylvania, 
U.S.A., where I know that we furnish the oil that lights 
and greases the world, the position is so secure that it is 
with equanimity that the rest of the world is surveyed 
and their ideas noted. Huving had access to the journals 
of my own country, it is very easy to know at all times 
the real condition of affairs, unless it be at about election 
times, and thus to make comparisons. 

There being no doubt that we are, by all odds, the 
greatest nation on this footstool (all our orators and great 

liticians have let us into the secret long ago), we also 

now that our ‘‘cousins” across the waters come next, 
and it is with pleasure that it is observed that they seem 
to understand the situation so well. 

Of course all good mechanics know that it is to their 
art that all the advancement of the world is due, and thus 
when the comparison is made between the achievements 
of two countries in this line a:] others sink into insig- 
nificance. 

I have been surprised to see from the advertisements 
how many things have been copied from this country. 
Why, even the names of the towns have been repeated. 
I did not think that our little greasy Bradford was so 
well known, and have rather wondered how Oil City 
(the sweetest gem in the lot) has escaped being similarly 
honoured. Perhaps the very fact of her being so exalted 
has been a check on the presumptuous. 

Even in your troubles about your Navy you seem to 
be following very closely on the same lines that we are. 

Your railroads and bridges are not settled down toa 
good cheap type yet, but are made in great variety ; ob- 
servation will, by-and-by, show which ones the public 
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really want, and then the variety will be less and the 
margin of profit more; but it takes time to bring a ripe 
experience in these things. It is a good plan for an 
ne public to a an assortment to choose 
rom. 

Some of your correspondents have hinted that all the 
| great inventions of the world were the work of ‘‘ English- 
|men,” and that in this country wherever important 
mechanical work is going on a native of the little fog- 
covered island will be found holding some important posi- 
tion in it. 

Well, I guess a great many of those same “ English- 
men” speak with a or decided nasal twang that is only 
| acquired in its purity by being born on this side of the 

pond ; but then he was right to a certain extent: we do 
| not anything but ‘‘ English,” do we? You see, we 
‘ are 
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nited States ‘‘ Englishmen ” ; that is all. 
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The correspondent that said that we drove our machi- 
nery to death may not have been so very far out of the way ; 
but we have to; we invent so fast, and so often, that it is 
hard to get the old machines worn out fast enough to make 
room for the new, with all of our crowding. 

The opportunities are so plentiful here for a good man 
that it would be strange, when one got away and came 
over, if he did not get a good job. 

When the ‘“‘native” gets the job that pays the high 
wages, he naturally wants some one near him that will ‘“‘do 
all the work,” and usually gets him. As this is generally 
much better than the ‘foreigner ” could get at home, he 
os right there and works; and he does work—yes, he 

oes. 

He knows when he has a good place, and the other 
fellow knows when he has a good man in the place. 

It is natural that this man thinks that he is ‘‘the whole 
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push ;” the hod-carrier knows that all that the architect | practices of the two countries have been very interesting 
needs is a few of his ideas to make him a very able man. | reading, and as showing the warm feeling that I have 
While once in a while some reckless correspondent | toward my distant ‘* cousins ” I will give them the key to 
makes statements such as I have called attention to, it is | the 2 gee American practice. 
with pleasure that I see that most of them are quiet in|] We do things the way we do because we think that it 
their tone and willing to learn things, and some even go | is easier and cheaper to do them that way, and the genuine 
so far as to admit that other countries can do some things | true American will change his methods and take to others 
pretty well. Many firms modestly put ‘‘ Limited ” after | just as soon as he believes that he can save either dollars 
the name to show that they do not claim to be able to do| or work by so doing. Tradition has very little hold on 
everything. Over here there is very little evidence of | us because we are too far apart to keep very well posted 
a | lack of confidence in the ability, but the question is | on the little details of each other’s businesses, and, of 
—Will it pay? None, so far as my observation goes, | course, the rest of the work will follow the details. It is 
ever claimed that you could see a dollar any farther or quite different from living on an island that you-can stroll 
plainer than we can. | over and see just what everyone else is doing, and how he 
There is one charge that has been brought against you | is doing it. Then our customer does not know.any more 
that I want to say that I think is entirely undeserved, | about things than we do; and even if he did, it is often- 
and that is that you have no sense of humour. In the| times too far to go to someone else for his work and 
mechanical line, at least, I think this is a mistake. There | to get repairs. Anyhow, all he cares for is to have, the 
is a delicate fitness of things that crops out in the most | thing do his work with the least trouble and expense 
unexpectéd of places that shows that'the highest sense of to himself. ’ 


the solemnity of machinery and machine products cannot | ) ; 
entirely subdue the humorous side:of the subject. | find a home and a fortune with us, and we freely give 


_To prove and illustrate my assertion I will call atten- | credit where it is due; but I think sometimes we are 
tion to one recent advertisement. doing a good work, that we are not getting our share of 
Under a framework of steel was the information that | credit for. I am grieved to see that even in “Industrial 
this “‘ skeleton framework” was ‘‘ executed” by a noted | Notes” we do not receive any commendation for the peace 
firm of builders. The appropriateness and humour of | that we have brought to one part of the kingdom. The 
this one statement is enough to show that any charges of | time was when New York had a full supply of policemen 
lack of ability to see the funny side are untenable. and the Italians and the Polacks were building the rail- 
I would say that it is not safe to come over here unless | roads and carrying the hods, that things began to look 
you have made up your mind to stay, for after you get | gloomy, indeed, to the inhabitants of the Emerald Isle ; 
here you will like us so well that you can never make up | but since they have discovered that we are looking, and 
your mind to leave us again, and we will like you so well | longing for bosses of our varied and various ‘‘ unions” 
that we will not let you go if we can help it. they have been so busy that they have no time to waste on 
Do not be afraid of crowding us, for there is still work | their old ‘‘ friends.” ; 
that is waiting for willing hands and knowing brains, and — have struck pay dirt, and are smart enough to work 
lots of room to stand up in and stretch and grow big. | it to the limit, even if it does make the list of the dele- 
When I hear of a storm on our western borders I expect | gates to some of the conventions look as if the roster of 
it to get here in a week, if it is big enough to come thus | some fenian society had been resurrected. : 
far, but some times it takes ten daysor more. Thecountry| Surplus energy must go somewhere ; perhaps sometime 
being so big, you can easily’see how our ideas have to be | we may be able to “‘invent” something that will utilise it 
big also; if they were not, they would rattle round and | and put it to a good purpose. 
get lost. Even the’storiés that are told to strangers e “‘hate” to see it wasted. 
have to be on a scale in keeping with the rest of things. Tn looking over the advertisements I am rather forced 
The comparisons some have made between the mechanical | to the conclusion that a whole lot of copying has been done 








We, no doubt, owe much to those that have come to]: 








by one or the other country, and I am really afraid that I 
cannot blame it all on yours, much as I would like to, 
Perhaps these things are only an illustration of the saying 
that ‘‘ great minds move in the same channels,” or of the 
other one, that ‘‘ like causes bring like effects.” 

I do not suppose that it will hurt either country if our 
ideas do mix up a little and borrow from one another ; it 
will just make them grow; and combined, I believe that we 
can hold our own against the rest of the world. 

I am, yours, &c., 
W. Osporne. 








THE REDUCTION OF WAVE-MAKING 
RESISTANCE BY A NEW METHOD. 
To THE Eprtor or ENGINEERING. 
_S1r,—Your contributor, Walter Child, under the above 
heading, ih your issue of May 1, is deserving of more 


“praise for his apparently Bp eo re suggestion than, [ 


ain afraid, his: proposal will realise in the result. 
However, his suggestion to relieve, if possible, the 
terrible strain to get the last knot in high s in ocean 
steamships by some means consistent with commercial 
economy, is worthy of attention and encouragement. It 
is now more than twenty years that the idea occurred to 
me, with regard to reducing the ship’s resistance in sur- 
face friction by the leading body setting in forward 
motion the water for an after body to travelling 
in it. 

Avcordingly, I devised half-cylindrical cones, their 
base in the middle and their points at each end. These 
were in one piece. I placed a similar one behind it, and 
in order to secure — I placed a similar pair parallel 
to them and one breadth apart, as shown in Fig. 2, on 
the next page. So I thought I would try an experi- 
ment with them. I therefore had a small model of an 
ordinary ae se 4 made, and also a model made as 
shown in the sketch. Fig. 1 is an immersed longitudinal 
section, and the transverse section was semi-circle at all 
points. Fig. 2 isa plan, A B and C D were fastened to- 
gether by the shaded battens, A C and B D were each in 
one piece, in breadth they were — a distance from 
each other equal to their widest_beam, as shown by the 
channel E, as seen in the plan Fig. 2. Both the model 
steamship and the model in the sketch were each weighed 
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in the scales until they balanced each other for equal dis- 
placement. 

I then fastened the end of a long fine cord to the middle 
of a light round stick; I then attached the model steam- 
ship at one end of the stick, and the model of the sketch 
to the other end of the stick, and they were equally 
balanced in that position, each being fastened the same 
distance from the central cord, and neither had the ad- 
vantage of leverage in that particular. I tried the ex- 
periment in a swimming bath not in use, and the length 
of the sheet of water was something like 100 ft., and the 
water was smooth and clear. 

The models were placed in the water at one end of the 
bath, and drawn to the other end by the cord mentioned. 

The result of the test was that the model of the sketch 
hung behind so bad that the stick to which the models 
were attached nearly assumed a straight line in the direc- 
tion of travel, showing that the resistance of the principle 
of the model in the sketch was largely in excess of the 
ee aoe of the ordinary steamship. I made trials at both 

igh and low speeds with alike results ; and in view of 
ascertaining the cause of the t resistance of the sketch 
model, apart from jamming the water between, I observed 
that it was mainly caused by increased wave resistance, 
as will be observed by the dotted lines in front of A and 
B, together with the fact that they met each other at E, 
proving that the water was jammed in the channel E, 
and that A and B were pushing a body of water forward 
between them. The same wave phenomenon showed 
itself in front of Cand D. I therefore came to the con- 
clusion that A and B, likewise C and D, were not suffi- 
ciently apart to permit the inside waves to pass without 
jamming in the channel between their widest sections. 

Fortunately, before I went to any more trouble to solve 
the problem in the matter of width of the channel, I read 
in an engineering paper about the Egerton experiments, 


WATER Fig. 7. ‘ NE 
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in which two single cylinders apart on parallel lines, and 
attached to sak other the same as the sketch, were 
drawn through the water to ascertain their joint resist- 
ance under that condition. It was found that the cylin- 
ders required to be eight diameters of their widest section 
apart, to reduce their resistance to the amount of both 
cylinders apart and drawn separately ; that settled the 
question so far as I was concerned. We must now con- 
sider what would be the effect and the result of placing A 
and C behind B and D on the same line and attached ; to 
my view it would still result in inc’ resistance above 
that of the single form of steamship of equal displace- 
ment, for many reasons; two of the principal ones that [ 
may mention are that there would be increased wetted 
surface for friction in ratio to displacement, and increased 
wave resistance, as the spaces as shown by F G and H I 
would always get filled in by water, and each succeeding 
section would have to drive it out, which would mean 
continuous waves of displacement in front of each section. 
These two sources of resistance would more than counter- 
balance any gain of the leading section setting the water 


in a forward motion, to reduce the surface resistance of- 


the following section or sections. 

Your contributor, Walter Child, must necessarily de- 
duce the same result that would happen to his slipper in 
front of the ship, as shown in his sketch, because there is 
a hollow space between his slipper and the bow of his 
ship, if I rightly understand his sketch, showing. that a 
we od of water would be permanently lodged there ; and 
when his slipper and ship would be set in forward motion, 
that body of water sree be carried forward in front of 
the ship, greatly adding to her resistance, because the 
slipper and the ship seemingly areattached to each other, 
and both move forward concurrently, leaving out of the 
question the apparent bluntness of the fore part of the 
slipper. 

i fail to see what bearing the model blocks (sketches) 
of Beaufoys has on the question, seeing that they are dis- 
tinct in shape from the ship, with the slipper in front acting 
under totally different conditions. 

However, there need be no despondency as to the ulti- 
mate result in achieving a greatly increased speed in 
steamships, with greatly increased commercial economy. 

I have that matter in hand, and from experiments I 
have made I am justified in making the statement. I 
hope the proof will be given and the announcement made 
in a few months’ time. 


Rosert WILcox. 
4, Sebbon-street, Canonbury, N., May 12. 


RAILWAY SAFETY APPLIANCES: THE 
AUTOMATIC CAR-COUPLER. 
To THE Eprtor OF ENGINEERING. 

Sir,—A shunter’s occupation, as most people know, is 
the most dangerous of occupations, a great many lives and 
a good deal of time being unnecessarily lost every year 
through the non-adoption of automatic car-couplers. 

The Board of Trade have not carried out the Acts of 
1893 and 1900 with reference to auto natic eee, 
as the various railway companies have pleaded that a 
satisfactory car-coupler does not exist, the M.C.B. coupler 
used in America being far from perfect; and naturally the 
railway companies want to make sure of a satisfactory 
car-coupler before going to the enormous expense of fitting 
it on their rolling-stock ; but all railways will not — 
the expense of experimenting, and nothing can ever 
done unless some definite public steps are taken ; and I 
think the Government should take it up. 

There are many and various inventions for automatic 
car-couplers, and it will be found that among them a 
satisfactory one exists. 

There should be a committee of railway engineers, 
formed to make a list out of what a perfect automatic car- 
coupler should do; and inventors of couplers which strictly 
comply with the stated requirements, should be invited 
to send their models, or name the places where their 
coupler can be seen full size. This would considerably 
lessen the number of couplers to be examined, and a 
definite and speedy decision should be arrived at. 

If the — or two or three couplers, selected be 
only in model form, then these could be made full size at 
Government expense (the Government to be repaid by 
the owner, or owners, of selected coupler), and the one 
which proved most satisfactory in actual use would be 
the one selected for universal use on the British railways. 

Yours truly, 
A. V. Ror. 

6, Lebanon-road, Wandsworth, 8.W., May 5. 








TUBULAR BOILER EXPLOSIONS. 
To THE Eprror or ENGINEERING. 

Srr,—The recent boiler explosion in Birmingham, on 
premises of well-known and highly respected engineers, 
causes me—while public attention is directed to the cala- 
mity—to tres on your space in order to point outa 
most unsatisfactory state of things now obtaining in 
the construction of some of the so-called ‘‘ high-class” 
water-tube boilers. By an unwarrantable parsimony, 
valuable lives are sacrificed or risked, and an incalcu- 
lable amount of harm done by what must be termed by all 
right-minded persons a most reprehensible proceeding— 
viz., the use in construction of said boilers, of ‘‘ hot- 
finished ” tubes. ' 

There is, Mr. Editor, no possible excuse for the inser- 
tion in land water-tube boilers of ‘‘ hot-finished ” steel 
or iron tubes to the exclusion of ‘‘ weldless cold-drawn” 
steel tubes. I am creditably informed it is a recent 
practice to use the former. 

These ‘‘ hot-finished ” boiler tubes when purchased are 
‘“* scaled ” or covered with oxide, so that it is impossible 
to detect any flaws which may exist in such roughly-made, 
and therefore inferior, class of tubing. Some makers of 
these tubes even go so far as to roll them from hollow 
castings, instead of from punched or bored solid-steel 
billets. It will be obvious to you, Sir, that were such 
tubes cold drawn, defects in them would become apparent. 
In the course of manufacture, such ‘‘defectives” would 
naturally be rejected, and never find a place in a boiler. 

On the other hand, makers who apply the ‘‘cold- 
finishing ” process to their tubes are severely handicapped 
commercially by the producers of the ‘‘hot- finished ” 
tubing, which is ‘‘ palmed off” on the unwary as equal to 
cold-drawn tubing, 

The British Admiralty, and, in fact, all foreign admi- 
ralties, specify that tubes for marine boilers shall be ‘solid 
drawn, finished cold, so as to remove all traces of the heat 
process.” Consulting, borough, and other engineers should 
specify ‘‘ weldless, cold-drawn tubing” for all tubular 
boilers working at the high pressures now in vogue. 

I think, Sir, you will agree with me that in view of the 
increasing use of water-tube boilers and the high steam 
pressures now so common, it is imperative that the 
material employed in their construction should be above 
suspicion, and that those makers who fulfil the exacting 
demands entailed by proper heat treatment of their steels, 
coupled with the cold-finishing process referred to above, 
ought to receive the favourable consideration of all con- 
sulting engineers, manufacturers, and contractors inte- 
rested in the installation of high-class tubular boiler plant. 

I am, Sir, yours faithfully, 
. VAUGHAN HuGurs, A.R.S.M., F.I.C. 

Birmingham, May 21, 1903. 








AND HORIZONTAL BLOWING 
CYLINDERS. 
To THE Eprror or ENGINEERING. 

Str, —The correctness of the general practice of British 
and American engineers in adopting a vertical type of 
blowing cylinder is proved by the admission of Mr. 
Scott that in the blowing engine he describes on page 695 


VERTICAL 





of ENGINEERING, May 22, 1903, there is a wear of more 
than ;'5 in. in less than twelve months’ running, whereas | 
with a vertical blowing cylinder this wear would not be | 
experienced in several years, and the wear would be even 
all round the circle, pet not confined to one part of the | 
circumference. 

Yours faithfully, 





Weak AND TEAR. 
13, Craster-road, Brixton Hill, S.W. | 
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| written off as a bad debt in 1895. 


NOTES FROM THE NORTH. 
: Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron warrant market 
was dull last Friday after ‘‘ Victoria Day,” which was 
held as a holiday by the ‘iron ring.” The dulness was 
due in a great measure to the character of the American 
advices, and the prices of Cleveland iron declined 24d. 
to 46s. 2}d. cash sellers, and 46s. 34d. one month. 
There was only a small business done—not exceed- 
ing 4000 tons, and the dulness continued in the after. 
noon, when the price of Cleveland iron dropped 
to 46s. 14d. one month, or 44d. on the day. The 
turnover was again small. The settlement prices were: 
—Scotch, 52s. 3d.; Cleveland, 46s. 14d.; Cumberland 
hematite iron, 58s. per ton. On Monday forenoon only 
a small business was done—about 3500 tons of Cleveland 
warrants. The tone was flat, and prices fell to 45s. 94d. 
cash and 45s. 104d. one month, being a drop of 3d. on 
Friday’s closing quotations. In theafternoon the market 
was very idle, only two lots of Cleveland iron changing 
hands. The settlement prices were 52s. 3d., 45s. 9d., 
and 58s. Business continued very quiet on Tuesday fore- 
noon, with a steady tone. The transactions only amounted 
to 2000 tons of Cleveland warrants, which changed hands 
at 45s. 85d. cash and 45s. 9d. one month. Scotch and 
hematite iron were quite idle. There was rather more 
business doing in the afternoon, but the dealings were 
still confined to Cleveland iron. The course of prices was 
downwards, there being sellers at the close at 45s. 7d. 
cash and 45s. 74d. one month. A better tone pre- 
vailed in the market this forenoon, but business continued 
on a restricted scale. Cleveland warrants advanced to 
45s. 10d. cash, with closing sellers at 45s. 9d. per ton. 
Scotch and hematite iron were both idle. and the quota- 
tions were nominally at 52s. 9d. and 58s. 3d. per ton 
respectively. The turnover did not exceed 4000 tons. 
Cleveland warrants were 1d. per ton dearer in the 
afternoon. One lot of hematite iron was done at 

. 3d. The turnover was restricted to 4000 tons. 
The settlement quotations were :—52s. 74d., 45s. 9d., 
and 583s. 14d. per ton. The following are the quota- 
tions for makers’ iron, No. 1:—Clyde and Calder, 63s. 

r ton; Gartsherrie, 63s. 6d.; Summerlee, 67s. 6d. ; 

ngloan, 70s. 6d.; Coltness, 72s. 6d.—the foregoing all 
shipped at Glasgow ; Glengarnock (ship) at Ardros- 
san), 64s. ; Shotts (shipped at Leith), and Carron (shipped 
at Grangemouth), 67s. per ton. The market has Seon 
dominated this week by fears of fresh manipulations of 
warrants, and any further severe fall in price that might 
have taken place due to continued weak American advices 
has meanwhile thereby been staved off. The reduction 
in the bank rate last Thursday was also greeted as a reason 
why prices should remain steady. The labour troubles 
that iors been started at Messrs. Baird’s and Messrs. 
Merry and Cuninghame’s works are not likely to be 
serious or of any moment to the market, but, such 
as they are, they have slightly contributed to a firmer 
feeling. Apart from manipulations, reports from 
America and elsewhere all point to lower prices in the 
near future, but meanwhile stocks are ped and easily 
handled, and sellers should act with caution. The num- 
ber of furnaces in blast is 82, against 85 at this time last 
year. One has been damped down at Carron works. It 
would seem that iron is going into consumption as fast as 
it is produced. Several cargoes of hematite pig iron have 
lately been shipped from Barrow to Glasgow, and conse- 
quently stocks there are likely to decrease. 


West of Scotland Coal Trade.—The coal trade in the 
West has been quiet during the past week. The demand 
for shipment appears to have fallen off for the present, 
although the better qualities of coal are still finding a 
ready market. Splint coal is in poor request, but price 
is unchanged. Dross is, if anything, more plentiful ; but 
washed stuffs continue in good demand. _ Prices, f.o.b. 
Glasgow, may be quoted as follow:—EIl coal, 8s. 9d. to 
10s. (according to-quality); splint coal, 9s. 3d. to 9s. 6d.; 
steam coal, 9s. 3d. to 9s. 6d.; main coal, 8s. to 8s. 3d. 


Sulphate of Ammonia.—There is a somewhat improved 
inquiry for sulphate of ammonia, but not much business 
is being done. The quotations for prompt delivery are 
13/. to 131. 2s. 6d. per ton, Leith or Glasgow. The latest 
weekly returns as to shipments report 4336 tons, the total 
for this year amounting to 63,749 tons, or 5594 tons under 
the shipments for the some period of last year. Last 
week’s shipments at Leith amounted to 909 tons. 


The Greenock Aluminium Works. —The Compound 
Metals Company, Limited, London, who lately ac- 
quired the Scottish Aluminium Works in Dellingburn- 
street, Greenock. find it necessary, for the trade which 
they anticipate to arise in this country, to fit up heavier 
and more powerful machinery than that formerly in use 
in the rolling mills. Some little time must necessarily 
elapse before the machinery can be erected ; but it is 
understood that arrangements have been made by the 
company by which the works—the first of the kind in 
this country—will be started early in September with a 
staff of seventy workmen. 


The Treasury and Anstruther Harbour.—At a special 
meeting of the Anstruther Harbour Commission, on 
Monday night, a letter was read from the Secretary to the 
Treasury, in reply to a memorial, stating that loans in aid 
of the construction of Anstruther Harbour had already 
been made from public funds to the extent of 28,000/., 
which, with 3000/. of arrears of unpaid interest, were 
In reply to the prayer 
of the memorial, the Secretary had to state that it would 
be against the policy of the Government to undertake the 
designing and construction or extension of a fishery har- 
bour, or to charge the entire cost of such construction upon 
public funds. The consideration of the communication 
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was deferred until the ordinary meeting of a fortnight 
hence. 

The Glasgow Water Engincership.—At sundry meetings 
of the Glasgow Corporation Water Committee, the ques- 
tion of the successorship to Mr. J. M. Gale, who held 
the post of engineer to the Glasgow Corporation for 
fully thirty years, was under consideration. At their 
last meeting they finally to recommend Mr. 
Sutherland, which was carried by 13 to 8. Thecommittee 
agreed to recommend Mr. Sutherland to the corporation, 
and it is expected that he will be formally elected to- 
morrow. He has been a long time the principal assistant 
to Mr. Gale. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Limited Companies.—The working of the Kelham 
Rolling Mills Company, Limited, last year resulted in a 
net profit of 228/., and the directors proposed to take 
from the reserve fund sufficient to pay 1s. per share 
dividend. The reserve fund will then stand at 2300/. 
The report deals with the depressed state of the steel 
trade, with falling prices owing to competition and the 
increased cost of working.—The net profit for last year 
made by the Hallamshire Steel and File Company was 
2060/., and a dividend of 15s. per share was declared.— 
Colonel C. J. Stoddart presided over the thirty-ninth 
annual meeting of the Parkgate Iron and Steel Company, 
Limited, held on Tuesday. The report and balance-sheet 
were adopted, and a dividend of 1s. per share, equal to 
6 per cent., was declared.—The directors of the Staveley 
Coal and Iron Company, Limited, have declared a second 
interim dividend of 30s. per share on the *‘ A” and ‘‘C” 
shares and 5s. per share on the ‘“‘B” and ‘‘D” shares. 


The Carbrvok Stecl Works, Limited.—It has already 
been stated that this company was in liquidation. Meet- 
ings have now been held both of the creditors and the 
shareholders, by whom Mr. J. W. Barber was chosen 
liquidator, with a committee of inspection. 


Tron and Steel.—A little spurt is going on this week to 
get work in before Whitsuntide, but there is no general 
improvement. ‘The serious complaint with leading houses 
is that they have no reserve of orders on their books, but 
are practically dependent on what comes in from day to 
day. Their stocks are heavy, and being free to put new 
work in hand at once, books are soon cleared again. 
What business there is requires a great deal of looking 
after. The crucible steel trade is in a peculiar position. 
It is stated that some firms are now sending as much 
steel to Johannesburg and district as they did before the 
war; but while the South African market has been 
steadily improving, the demand from the continent has 
been declining, so that, taking it all round, trade is no 
better. Steel makers in France and Austria are now, as 
well as those in Germany, competing keenly for orders 
both in and out of their own countries. The Admiralty 
are just now giving out a good many contracts for various 
classes of light and heavy tools, which are welcome. 


Coal and Coke.—The coal trade in this district has im- 
proved during the week, and although the output has 
Increased, it has been easily cleared away. The Whitsun- 
tide holidays will be reduced to three or four days where 
possible, as the demand is well maintained. It is quite 
expected that current rates for steam coal will be de- 
manded in the contracts which will shortly come up for 
settlement. The requests for slacks are with difficulty 
met, and prices are firm. The coke market is generally 
active. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a small attendance on ’Change here, the market was cheer- 
Jess in tone, and very little business was transacted. 
Buyers were again very backward, and consumers of 
Cleveland pig would not purchase more iron than 
was necessary to them to meet early requirements. 
At the opening of the market some sellers adhered 
rather firmly to 46s. 3d. f.o.b. for No. 3 g.m.b: Cleveland 
pig, but towards the close no difficulty was experienced 
in obtaining the ruling quality at 46s. No. 1 was quoted 
at 48s. 3d., and No. 4 foundry, which was scarce, owing to 
the rather small output, 45s. 9d. .The commoner kinds 
of Cleveland iron were fairly steady, notwithstanding that 
the supply was still pretty plentiful. Grey forge was 45s.; 
and mottled and white each 44s. 6d. East Coast hema- 
tite pig was a little easier, but_producers were very un- 
willing to reduce their rates. The recent addition to the 
make, however, caused by the changing of Cleveland 
furnaces on to hematite, resulted in prices being lowered. 
Nos. 1, 2, and 3 sold at 57s. 3d., whilst No. 1 was 57s. 9d., 
and No, 4 forge 54s.—all for early delivery. Spanish ore 
showed a downward tendency. Rubio was disposed of 
at 16s. ex-ship Tees for 50 per cent. quality, and in some 
cases as low as 15s. 9d. was named. To-day there was 
no new feature in the market. 


Manufactured Iron and Steel.—Very little new can be 
reported of the manufactured iron and steel industries. 
What changes have occurred lately are the reverse of 
encouraging. Quotations for some descriptions have been 
lowered a little, but producers, as a rule hesitate to re- 

uce prices, as they are of opinion that their doing | 
so would not bring orders. Demand for shipbuilding 
material is very poor just now. Common bars are quoted | 
at 6/. 10s.; best bars, 6/. 17s. 6d.; iron ship-plates, 67. 15s. ; 
iron ship-angles, 6/7. 7s. 6d. ; steel ship-plates, 6/. ; and 





Steel ship-angles, 5/. 10s.—all less the usual 24 per cent. 


discount. Heavy sections of steel rails keep steady at 
52. 10s. net cash at works, and producers are fairly well 
off for work. 


Wages in the Manufactured Iron and Steel Trade.— 
The accountant to the Board of Conciliation and Arbi- 
tration for the Manufactured Iron and Steel Trades of the 
North of England has certified the average net selling 
price of rails, plates, bars, and angles for the two months 
ending April 30 last at 6/. 3s. 4d. as against 6/. 4s. 3d. 
for the previous two months, and under sliding-scale 
arrangements wages for the ensuing two months will be 
unaltered. 


Another Important Amalgamation. — A provisional 
agreement has been effected for the sale to Messrs. 
Dorman, Long, and Co., Limited, Middlesbrough, of the 
whole of the share capital of the North-Eastern Steel 
Company, Limited, Middlesbrough, at the price of 3/. 5s. 
for each share of 5/., on the basis of three 1/. shares in 
Messrs. Dorman, Long, and Co., and 5s. in cash for one 
North-Eastern Steel Company share. The North-Eastern 
Steel Company’s freehold land adjoins that of Messrs. 
Dorman, Long, and Co., and the plant consists of four 
blast-furnaces, fifty by-product coke ovens, Bessemer 
works and rolling mills adapted for the manufacture of 
rails of all descriptions, joists, and other sections. The 
whole plant is of modern design and construction, 
a sum of about 250,000/. having been spent upon it in 
the past five years. Messrs. Dorman, Long, and 
Co.’s directors propose to add_500,000/. to the nominal 
capital of their company, increasing the same to 
1,500,000/., and to issue thereout 260,0002., or as much 
as may be required to complete the purchase of the 
shares in the North-Eastern Steel Company, and to hold 
the balance in reserve available for issue when the 
directors may determine. The approval of the scheme 
by the shareholders will unite the interests of Messrs. 
Dorman, Long, and Co., Limited, Messrs. Bell Brothers, 
Limited, and the North-Eastern Steel Company, Limited, 
for some time ago Messrs. Dorman, Long, and Co. took 
over the whole of the share capital of Messrs. Bell 
Brothers. 


Coal and Coke.—Coal keeps fairly steady ; gas coal con- 
tinues at 8s. 3d. to 9s. f.o.b. As was anticipated, coke 
has fallen in price. Medium blast-furnace kinds are now 
16s. 3d. delivered here, and perhaps in some cases even 
rather less might be taken. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for large and small steam coal 
at Cardiff has been limited to the immediate require- 
ments of consumption ; prices have shown no quotable 
change, the best large steam coal having made 14s. 9d. 
to 15s. 3d. per ton, while the best small steam coal has 
brought 7s. 9d. to 8s. 3d. per ton. Household coal has 
shown a downward tendency ; No. 3 Rhondda large has 
been quoted at 14s. 9d. per ton. Foundry coke has made 
19s. to 19s, 6d., and furnace ditto 16s. 6d. to 17s. 6d. 
per ton. As regards iron ore, Rubio has brought 14s. 6d. 
to 14s. 9d. per ton; Tafna, 15s. 3d to 15s. 6d. per ton; 
and Almeria 14s. 9d. per ton, freight charges incite, 


The Great Western and Swansea.—An arrangement has 
been arrived at between the Great Western Railway 
Company and the Rhondda and Swansea Bay Railway 
by which the Great Western Company will shorten the 
route from Briton Ferry to Swansea Docks by 2 miles, 
and at the same time pi dione an inconvenient junction 
with the low-level railway up the Vale of Neath. 


Stratton and Bude.—General Sir Redvers Buller, V.C., 
opened on Thursday some water works which have been 
completed for the Urban District Council of Stratton and 
Bude, on the north coast of Cornwall. The Bude Canal 
has been utilised for water-supply purposes, having been 

urchased by the council from the Bude Canal Company. 

he watershed of the storage reservoir which feeds the 
canal is a trifle over 4000 acres, while the reservoir itself 
has an area of about 70 acres, and a capacity of 150,000,000 
gallons. It is situated on the higher reaches of the Tamar, 
in a moorland and very thinly-populated country. The 
supply is taken from the canal at a point 44 miles from 
the reservoir, and filter-beds have been constructed. The 
canal itself has been thoroughly cleaned out, and every 
emer has been taken to provide against pollution. 

here are three filter-beds, each having an area of 152 
square yards, and having a depth of 5 ft. of filtering 
material, of which 3 ft. is fine sand. There is also a 

ure-water reservoir in connection with these filters. 

rom the pure-water reservoir the water is conveyed for 
24 miles in 8 in. and 6-in. cast-iron pipes to a covered 
service reservoir, which holds 92,000 gallons, and is 
situated near Stratton. From the service reservoir a 6-in. 
cast-iron pipe is carried to Bude. The works have been 
carried out by Messrs. Pethick Brothers, of Bude, from 
plans and er by Mr. Baldwin Latham, 
of Westminster. Mr. W. ‘T’. Dunbar was resident engi- 
neer. The total cost of the works has been 23,0007. 
A Wiltshire Light Railway.—An application is pro- 
to be made to the Light Railway Commissioners 
for an order under the Act of 1896, authorising the con- 
struction of a new light line, to be termed the Central 
Wilts Light Railway. The proposed line will have a 
total length of 21 or 22 miles, passing from Colne through 
Quemerford, Cherhill, Kennet, Overton, Lockeridge, 
Clatford, Manton, and Preshute to Marlborough, and 
thence still east, vid Stitchcombe, Ramsbury, and Frox- 
field, to Hungerford. It will be of the ordinary gauge, 


|connecting with the Great Western system at Calne, 


Marlborough, and Hungerford, and also connecting with 
the Midland and South-Western Junction Railway at 
Marlborough. 


The Electric Light at Cardiff.—The electrical engineer 





of Cardiff (Mr. A. Ellis), has presented his report for 
April. There are now 829 consumers, whose premises are 
connected to the mains, with a total equivalent of 84,817 
candle-power lamps. The total at the corresponding 
period last year was 53,214, being an increase of 59 per 
cent. in total connection. ‘The equivalent in eight 
candle-power lamps connected during the month was 
1009. The total number of units generated at the light- 
ing station during the month was 105,573, and the total 
ene from the Roath power station to the Hayes 
substation was 63,111, the combined alternating and direct- 
current units making a total of 168,684, being an increase 
in output as coer with the same period last year 
nh per cent. The net profit for the year was about 


Another New Cruiser.—An Admiralty order, directing 
that a new cruiser of the Duke of Edinburgh class 
should be laid down at Pembroke Dockyard, was received 
at that establishment on Friday. The new ship, on 
which about 13,0002. will’be expended during the current 
financial year for labour, is one of a class of six, of 
which two only are at present in hand. Her principal 
dimensions will be :—Length, 480 ft.; extreme breadth, 
73 ft. 6 in.; mean draught, 27 ft.; and displacement, 
13,550 tons. Her twin-screw engines will be of 23,500 
horse-power, and working with natural draught she is 
expected to steam continuously 22 to 23 knots in smooth 
water. Her sides will be protected with vertical armour 
6-in. thick, and her armament will consist of six 9.2-in. 
breechloading guns in barbettes, ten 6-in. breechloadin 
guns, mounted at side ports, and twenty-eight sm 
quick-firing guns. She will also be fitted with three 
submerged torpedo ports. Her cost will be about 

A Veteran Mining Engineer.—Mr. T. Foster Brown, 
civil and mining engineer, of Cardiff, whohas been deputy, 
gaveller of the Forest of Dean for 40 years, has resigned 
that position. Mr. Brown commenced his career as a 
mining engineer in the North of England, and shortly 
after receiving an appointment in South Wales he became 
deputy-gaveller of the Forest of Dean. He is a member 
of the Institution of Civil Engineers, a Fellow of the Geo- 
logical Society, a Fellow of the Royal Historical Society, 
a Fellow of the Surveyors’ Institute, and a past president 
of the South Wales Institute of Engineers. He his been, 
besides, largely neg as a civil and mining engineer in 
South Wales, Cumberland, Cornwall, the idland 
Counties, and elsewhere. He was one of the joint engi- 
neers in the construction of the Barry Dock and Railways, 
and also of the Vale of Glamorgan Railway. 








NoRTHERN OF FRANCE RalLway.—In the course of last 
year the Northern of France Railway Company expended 
324,6132. for additional rolling stock. he new stock 
placed upon the system during the year comprised 17 
compound tender locomotives with two axles coupled, one 
compound tender locomotive with three axles coupled, 
13 tender locomotives with bogies, 10 tender shunting 
locomotives with four axles coupled, 42 twenty-ton bal- 
last vans, 31 baggage vans, 26 cattle trucks, 47 ten-ton 
covered trucks, 68 fruit and vegetable trucks, 300 twenty- 
ton trucks, 8 baggage trucks, and 8 miscellaneous trucks. 
Further orders for rolling stock, comprising. 44 locomo- 
tives and 3190 twenty-ton trucks, are now in course of 
execution. 

CANADIAN ENGINEERING.—A new locomotive manufac- 
turing concern is.to be started in Toronto, a company 
having received a charter from the Ontario government 
under the name of the British American omotive 
Works, with a capital of 200,000/. It is announced that 
the Canadian Pacific.Railway Company will expend this 
year something like 350,000/. or 400,000/. on bridges and 
construction work. Some large contracts have already 
been given out. The Canada Foundry Company of 
Toronto will supply 69 plate girders, weighing 1750 
tons for new bridges. The Dominion Bridge Company 
has been awarded a contract for three through lattice 
spans of 160 ft. to be erected on the Atlantic division of 
the Canadian Pacific system. The steel required for 
these three brid weighs 465 tons. The Hamilton 
Bridge Company has secured a contract for one 100-ft. © 
through lattice span weighing 80 tons, for a line through 
the mountains in British Columbia; also for six lattice 
spans, weighing 450 tons, and four plate girders. 





Coprer.—During the past century the annual produc- 
tion of copper has increased from 9100 tons to 370,890 tons 
but the greatest advance has been in the last 15 years, 
which mark the development of the electrical era. Thus, 
up to 1885 the increase was at a fairly steady increment, 
totalling for the 85 years about 164,000 tons, while for the 
succeeding 15 years the increase was 187,000 tons. The 
century’s output was 9,507,299 tons, the production in 
the closing year of the century being 486,363 tons. In 
1901 the amount produced was 513,243 tons, almost equal 
to the total for the first half of the nineteenth century. It 
is impossible to indicate the effect of production on prices, 
as speculation is so largely operative; thus in 1887 there 
were fluctuations between highest and lowest prices of 
47/. 17s. 6d. In the past 20 years the average annual rate 
has fluctuated between 99/7. in 1880 and 44/. in 1894; while 
the highest and lowest in all the periods was 105/. in 
1888 and 35/. in 1887. These general facts we have taken 
from ‘‘ The Copper Handbook ;” a manual of the copper 
industry, which has been compiled and published by 
Horace J. Stevens, Houghton, Michigan, U.S.A. It 
gives a record of each of the world’s copper companies— 
2200 in all—and in addition articles on the history, geo- 
logy, chemistry, mineralogy, and Epes. 4 of copper, 
with chapters on the copper deposits of each of the prin- 
cipal producing companies ini the wor!d, 
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RADIO-ACTIVITY. 
Like the conspirators in ‘Julius Cwsar,” the 
modern physicist has of late been greatly perturbed 
by certain ‘‘exhalations whizzing through the air ; 


739 
4 and as those referred to in the play were held to 


herald the death of a great personality, the emana- 
tions from uranium and its allies have, according to 
a very high authority, put the first question mark 
against the great principle of the conservation of 
energy. Here, perhaps, the parallel ends, as few 
of us doubt but that the principle in question will | to 
survive present threatenings : a conviction which is 
strengthened by the recent triumphant vindica- 
tion of another important hypothesis—viz., that 
a moving charge of electricity is equivalent to 





a current. This fine and highly fruitful conception, 
due to Maxwell, was, it will remembered, 
recently attacked by Crémieu, owing to the results 
of certain very careful experiments, in which he 
totally failed to observe any equivalence of the kind 
specified. Other experimenters, however, were more 
successful, and finally it was decided that Mr. 
Pender, one of the ablest of these, should join 
forces with M. Crémieu, and that the two should, 
in conjunction, arrange for a crucial investigation. 


2|-The result of this was announced in a communi- 


cation made to the Académie des Sciences last April, 
and constituted, as already stated, a victory for the 
orthodox Maxwell school. We are equally confident 


“| that the results of the experiments now being made 


on the radium and thorium emanations, puzzling as 
many of them are, will in the end be found quite 
consistent, not only with the principle of energy 
conservation, but also with the second law of thermo- 
dynamics. 

Sir Wm. Crookes and Dr. Johnstone Stoney, if 
we understand them correctly, are prepared in this 
connection to abandon the latter law. Thus, in 
their attempt to account for the very curious fact 
that radium is apparently capable of maintaining 
for an indefinite period its temperature at 2.7 deg. 
Fahr. above the surrounding atmosphere, both 
of these eminent physicists point out that the mole- 
cules of air surrounding the radium are moving at 
very different velocities—some at a speed much 
above the mean, and others at a speed much below 
it. It is suggested that radium is capable of absorb- 
ing the energy of the high-speed molecules, which 
is then radiated out by it in another form. In 
short, the body is supposed to act like the ‘‘ sorting 
demons,’ ’ conceived by Maxwell to show that the 
second law of thermo-dynamics was not directly 
deducible from the law of energy conservation, but 
must be taken as merely an experimental result. 
Until the discovery of the uranium radiations by 
Becquerel in 1896, this law had been universally 
accepted as thoroughly well established ; but these 
radiations could not then be accounted for, save by 
a violation of this law or the yet more important 
one of the conservation of energy. Taking the line 
of least resistance, M. Becquerel suggested much 
the same explanation as that adopted by Sir Wil- 
liam Crookes, and sketched above. 

From the fuller knowledge we now have of the 
nature of the atom, the necessity for this wrench 
to accepted principles seems unnecessary, and we 
note that Professor J. J. Thomson attributes the 
energy displayed by radium to a degradation of 
its atoms, which, perhaps, may result in the 
transformation of the metal into an entirely 
different element. This later suggestion is ad- 
vanced in a paper recently published in the 
Philosophical Magazine by Professor Rutherford, 
of Toronto, and Mr. Soddy. The fact that the 
inert element helium, when not merely dissolved 
in water, is obtained only from the mineral clevite, 
which is a compound of the metal uranium, and 
that this metal was the first found to show radio- 
activity, has long been felt to be curious and pro- 
bably significant; and the experiments of the two 
gentlemen mentioned may, perhaps, show that 
this association is of a causal rather than a casual 
character. However that may be, Professor 
Rutherford holds that in such substances as thorium 
and radium we have elements in the process of 
change into new elements. All the radio-active 
bodies now known have extraordinarily high atomic 
weights: thus uranium has an atomic weight of 
239.4, thorium one of 232.4, and radium one 
of 225. Platinum, the heaviest of the commoner 
metals, has an atomic weight of 194.8. It is 
now believed that even a hydrogen atom is a 
constellation of about 1000 little corpuscles, or 
electrons, each weighing about 10-* grammes. 
Each radium atom will contain similarly over 
200,000 of these electrons, all moving with the 
speed of light, or at the rate of 185,000 miles per 
second. Apparently the extremely complicated 
‘* planetary ” systems constituting the radium 
action are unstable, and break up, forming 
other elements, which quite possibly are merely 
some of those already well semen to chemists. 
Professor Rutherford’s experiments seem to show 
that this break-up occurs in a series of stages. 
ing it is possible, by purely chemical means, 

eparate thorium into two distinct parts, the 
one being ordinary thorium quite deprived of 
radio - activity, and the other the so-called 
thorium x, which is radio-active, but is se ted 
in such extremely minute quantities t its 
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chemical characteristics cannot be examined even 
spectroscopically ; though the delicacy of this 
method of analysis is capable in certain cases 
of detecting the presence of certain elements in 


quantities of less than 5 Pa aoe of a grain. 


This thorium x soon loses its radio-active pro- 
perties, whilst the separated inert thorium gradually 
regains its activity. Both emit positively electrified 
bodies, the so-called 4 rays. These bodies appear 
to be about as heavy as ordinary atoms of hydrogen, 
and move in straight lines at a speed of about 
15,000 miles a second. They have no great powers 
of penetration, and, being relatively heavy, are not 
so readily deviable in a magnetic field as the cathode 
rays, and have little or no photographic action. 
From its large weight each of these particles 
must be a group of about 1000 out of the 200,000 
electrons forming the original thorium atom. The 
latter is, perhaps, therefore to be considered as a 
group of smaller constellations rather than a single 
large constellation. These groups are apparently 
held together somewhat loosely, so that a group may 
be flung out of the atomasana ray. The part left 
constitutes an atom of thorium x, which undergoesa 
further break up, fresh @ rays are emitted, and what 
is left is apparently a radio-active gas. The atoms of 
this gas in turn suffer further decomposition, but the 
rays emitted in this final change are no longer a 
rays, but the so-called 8 rays, which are apparently 
identical with the ordinary cathode rays, and are 
therefore single negative electrons, moving at a 
velocity comparable with that of light. Owing to 
their small size and very high speed they have 
extraordinary penetrative power, and, moreover, 
act readily on the photographic plate. The group 
of electrons left after the emission of the negative 
electron from the atom of the radio-active gas, is, 
it is suggested, merely an atom of one of the helium 
group of gases. 

It may be observed that thorium belongs to the 
group of rare earths in which, many years ago, Sir 
William Crookes declared he found signs of the 
conversion of one element into another. This idea 
was ridiculed at the time, but Professor Ruther- 
ford’s experiments point to the possibility that, as 
in the case of the ‘‘radiant matter’’ hypothesis, 
the whirligig of time will again bring in its revenges, 
by vindicating the sagacity of this able experimenter 
and daring framer of hypotheses. 

In the case of radium, observation leads to quite 
similar conclusions ; but it appears that whilst the 
radio-active gas liberated by thorium condenses to 
a liquid at about —120 deg. Cent., that arising 
from radium has a lower point of liquefaction, 
which Professor Rutherford has fixed at about 
—150 deg. Cent. In the break-up of the original 
large atoms, over 99 per cent. of the energy libe- 
rated is represented by that of the positively 
charged particles or 4 rays already mentioned, and 
less than 1 per cent. of the total energy by the 
8 rays of negatively-charged corpuscles, though, as 
already stated, these have marked photographic 
action and much greater powers of penetration 
than the @ rays. 

As matters stand, there seems no immediate pro- 
spect of really determining for good and all the pre- 
cise nature of the positive particles constituting the 
@ rays, and of the inert gas which is assumed to be the 
final result of the supposed atomic break-up. A cubic 
centimetre of air at ordinary atmospheric pressure 
contains about 10” molecules. Professor Ruther- 
ford estimates the number of radio-active particles 
in the thorium emanation examined by him as not 
more than 100 per cubic centimetre. A cubic 
centimetre of air weighs about jth of a grain, so 
that the 100 particles of thorium emanation will 

1 . . 
x 100 grains, and this propor- 
tion would have to be multiplied by 10" before 
there would be any chance of detecting the gas, 
even spectroscopically. In spite of the inconceiv- 
ably small quantity of matter involved, the energy 
liberated in the break-up of the big atoms is rela- 
tively enormous. Professor Rutherford states 
that if of a gramme of thorium but 1 milligramme 
of it broke up in one million years, the energy 
liberated would be sutticient to account for all the 
observed effects; which effects are quite readily 
appreciated and measured with suitable apparatus. 
Radium is much more active. To supply the 
energy at the observed rate, a gramme of it should 
decrease in weight by 1 milligramme in 50 years at 
most, and perhaps by 1 milligramme in a single 
year. The energy liberated by this body is 


weigh only about 5 





enormous. A single gramme of it yields at 
least 2 x 10' ergs per second, or, in engi- 
neering language, 1 lb. would liberate energy at 
the rate of about 4% ft.-lb. per second, and would 
do this for at least 1000 years, and perhaps for 
50,000 years. Hence in completing its changes 
a single pound would liberate energy equal to at 
least 31 million heat units, and perhaps fifty times 
as much ; that is, 1 lb. is, from this point of view, 
equivalent to from 1 to 50 tons of good coal. 

Evidently the internal energy of the atom is 
out of all proportion to the energy due to the 
mere association of atoms into molecules. It is 
suggested that here we have a possible explanation 
of the continued activity of the sun. Generally it 
has been held that the heat of the sun is maintained 
by its contraction ; and this is, perhaps, sufficient 
to account for the observed facts. Nevertheless, 
Sir Norman Lockyer has thought that he had spec- 
troscopic evidence -of elements being in course of 
formation in certain stars; and the fact that the 
spectra of the ‘‘ Nove” all show hydrogen may not 
inconceivably be connected with the fact that the 
a radiation of thorium and radium appears to con- 
sist of particles weighing about as much as the 
hydrogen atom. However that may be, it cannot 
be denied that Becquerel’s discovery, in 1896, of the 
uranium rays has opened a new chapter in physical 
chemistry, of which it is at present impossible to 
guess the ultimate outcome. 








TRADE CUSTOMS 

NEARLY every trade has certain customs which 
are recognised as binding upon the persons engaged 
in it. In fact, much of what is now administered 
by the judges as the common law of England took 
its origin in early times in the customs of particular 
industries. Yet it is not every custom that will gain 
recognition in a court of justice. A custom must be 
reasonable; but the fact that it is not conformable 
to the common law of the land is not sufficient to 
stamp it as unreasonable. A usage of trade cannot, 
however, be set up in opposition to an express 
contract. Thus, where a man sold bacon as 
‘* prime singed bacon” evidence was not admissible 
to show a practice in the bacon trade to receive 
bacon, to a certain degree tainted, as prime singed 
bacon. (Yates v. Pym, 6 Taunt. 446.) 

If there is a general usage applicable to a par- 
ticular trade or profession, persons employing any 
one in such trade or profession will be taken to 
have dealt with him according to that usage ; but 
this, of course, depends upon whether the custom 
is reasonable. 

As an example of what is reasonable we may 
mention that it was held that a custom of the Liver- 
pool corn market to the effect that when corn is 
sold by sample, if the buyer does not on the day 
the corn is sold examine the bulk and reject it, he 
cannot afterwards reject or refuse to pay the whole 
price, is a reasonable custom. (Sanders v. Jameson, 
2 C. and K. 557.) 

On the sale of goods by a manufacturer of such 
goods who is not otherwise a dealer in them, there 
is, in the absence of any usage in the particular 
trade, or as regards the particular goods, to supply 
goods of other makers, an implied contract that the 
goods shall be those of the manufacturers’ own make. 
Attempts are sometimes made to show that this 
rule can be altered or varied by the custom of a 
particular market. Thus, in the case of Johnson 
v. Raylton (7 Q.B.D., 438), the plaintifts, who were 
manufacturers of, but not dealers in, iron, by a 
written contract, on the margin of which was their 
trade mark (a crown with their initials), contracted 
to sell to the defendants, who thereby contracted 
to buy of the plaintiffs, 2000 tons of ship-plates 
of the quality known as ‘‘crown,” to pass Lloyd’s 
survey, to be delivered monthly at the defendants’ 
shipyard. The contract contained a strike clause, 
by which the supply of the iron contracted for 
might be suspended during the continuance of any 
strike of workmen ; but it had no express stipula- 
tion that the plates should be of the plaintiffs’ 
manufacture. Before the contract was completed 
the plaintiffs closed their works, and proposed to 
complete the contract by delivery of ship-plates of 
the quality mentioned in the contract made by 
another firm. The defendants having refused 
to accept these, the plaintiffs sued them for 
breach of contract. At the trial the defendants 
tendered evidence to show that in the iron 
trade there is a custom that, under a contract 
between a manufacturer of iron plates and a cus- 





tomer for the supply of them, the seller must, in 
the absence of a stipulation to the contrary, supply 
plates of his own make, and that the purchaser is 
entitled to reject other plates if tendered, though 
of the quality contracted for. It was decided that 
this evidence ought to have been admitted. It 
should be observed, however, that in this case the 
Court were of opinion that even without this evi- 
dence the defendants were entitled to succeed, as 
the contract implied that the plates to be supplied 
should be of the manufacture of the plaintiffs, and 
that therefore the plaintiffs could not require the 
defendants to accept plates not of their own manu- 
facture, even though of the quality contracted for 
and as good as those made by the plaintiffs them- 
selves. 

In a recent case (Jones v. Williams), which was 
heard at the Denbigh County Court, an attempt 
was made to establish the existence of a somewhat 
remarkable custom in the slate trade. It appeared 
that an action was brought to recover damages for 
the non-delivery of certain quantities of slate. On 
September 8 the plaintiff ordered 4000 slates, 
stipulating that they should be delivered at once. 
On the 20th of the same month the defendant 
accepted the offer and promised to deliver at once, 
but never did so, and in consequence of frequent 
delays the plaintiff had to buy elsewhere. It was 
argued on the part of the defendants that in law, and 
according to the conditions prevailing in the slate 
trade in North Wales, the defendant could only be 
expected to supply the slates within a reasonable 
time from the receipt of the order, having regard 
to all the circumstances of the case. It was stated 
that at present ships had to remain in harbour for 
months waiting for cargoes of slate, and the prin- 
ciple raised in the case was one of serious import to 
the slate industry and merchants generally. In the 
course of his judgment, His Honour said :—‘‘ In a 
transaction of the kind now before me, the condi- 
tion of the slate trade must no doubt be considered; 
but, judging from the correspondence, the defendant 
clearly promised upon several occasions to supply 
slate at certain times, and invariably broke those 
promises. There must be judgment for the plain- 
tiff for the full amount.” 

The foregoing observations are sufficient to make 
two points clear: first, that a custom, if it is to 
be prayed in aid of the interpretation of a contract, 
must be reasonable ; and, secondly, that no custom 
can ever override an express contract. 








CONGO INDIA-RUBBER. 

WHETHER the deleted sentence in Mr. Samuel's 
indictment of the Congo State authorities in the 
House of Ccmmons was justified or not by the 
facts, is a matter into which we cannot enter in 
this journal. It is permissible, however, to say a 
word or two regarding the india-rubber, the gather- 
ing of which is stated to have been attended with 
such dire forms of coercion. People who have 
but very hazy notions of the raw rubber industry, 
as it is found developed in the equatorial regions 
generally, have been led to take an interest in the 
subject since the proceedings in the Congo State 
have attained to such publicity as has been brought 
about by the issue of Captain Burrows’s volume and 
the newspaper correspondence which resulted from 
the deputation of the Baptist missionaries to King 
Leopold. In the circumstances, then, it seems 
hardly necessary to plead justification for thus 
presenting an elaboration of the more technical 
issues involved. 

It is now some years since Sir H. M. Stanley 
prophesied the future greatness. of the Congo 
lands as a source of rubber, though, of course, 
statements which were made at the time to 
the effect that this part of Africa would cause 
Brazil to lose her supremacy as the principal 
producer of india-rubber were received with a 
smile by those who had more than a superficial 
knowledge of the rubber trade. In this respect 
it may tend to completeness if we emphasise 
the fact that the rubber of Brazil and Bolivia is 
the product of altogether different trees from those 
which yield the rubber of Equatorial Africa. The 
trees are quite distinct, and the rubber yielded by 
them is also quite distinct, the African product 
being inferior in tensile strength, and quite unfitted 
to replace the Brazilian for many of the purposes 
to which this useful, and now well-nigh indispens- 
able, commodity is put. It is as well to clear away 
any misconceived ideas on this point, otherwise the 
mental confusion which must exist will militate 
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against the progress of those who, up to the present 
confessedly ignorant of the whole subject, wish 
to become acquainted with the salient facts. 

If we are to confine ourselves to the space at 
disposal, it will be necessary to limit our remarks 
strictly to the rubber derived from the Congo 
Free State, though it is somewhat tempting to 
enlarge upon what is being done in the way of 
rubber collecting and export in the various districts 
of East and West Africa, which have not had the 
fierce light of public attention directed on them, 
for the very good reason that, as far as one is aware, 
the procedure of the traders does not call for con- 
demnation. This much, however, it is necessary 
to say, the general rule is that the natives collect 
when, where, and how they like, and take their 
rubber to the merchant, receiving from him pay- 
ment, generally in kind. Whether the payment is 
usually adequate to the services rendered is a matter 
into which we need not enter ; sufficient to say that 
the collector is a free agent, and the very proper 
regulations which are now being put in force in 
order to restrain him from destroying the trees 
cannot be said to affect this liberty of action. No 
doubt merchants have suffered a good deal from 
the caprices of the natives, at times no rubber being 
brought to market because the price of palm oil at the 
time offered greater inducements to its collection. 
On the other hand, the palm oil people have had 
occasion to bemoan their luck because the collector 
was subserving the interests of the rubber mer- 
chants. The native free agent has been the 
general rule in rubber-collecting, and the disadvan- 
tages of the system have been borne with tran- 
quillity by traders. 

This system, however, does not seem to have 
commended itself to the owners of concessions 
in the Congo State, and the adoption of severe 
measures in order to enforce the collection of 
rubber by the natives was resorted to. No doubt, 
as a business speculation, the idea was in the 
happiest vein ; a very large amount of rubber was 
collected, and the ensuing regular shipments to 
Antwerp succeeded in making that port a very 
formidable rival to Liverpool and London as a 
distributing centre for this quality of rubber. 
With the exploitation of the natural resources of 
the country, and with the establishment of a Bel- 
gian distributing centre—formidable competitor 
though it be to our own ports—one can, of course, 
raise no objection; it is a natural sequence of 
events. It is only to the treatment of the col- 
lectors that objections can reasonably be raised, 
and it is not surprising that such objections 
have been loudly voiced, and by those who 
have no monetary interests whatever in the 
matter. 

So much for general considerations ; we now 
proceed to say a few words more particularly 
in regard to the rubber itself. The trees from 
which the bulk of the African rubber is obtained 
are various species of Landolphia, which genus 
belongs to the order Apocynacee. Into further 
botanical details we do not propose to enter, more 
especially because a good deal of work yet remains 
to be done in the identification of the different 
species of trees. The distinguishing feature of the 
Landolphias, compared with the Heveas of Brazil, 
is that they are of the Creeper variety, in cases 
where they attain any height, depending for their 
support upon the other trees of the dense forests 
in which they grow. Thus, in order to obtain the 
rubber a good deal of climbing is often necessitated 
on the part of the collectors, the conditions thus 
being, as a rule, more arduous than those apper- 
taining to the work in South America, though at 
the same time it must be admitted that the serin- 
gueros of the latter country have the worst of it 
from a hygienic point of view. With regard 
to the quality of the rubber obtained, it is 
pleasant, after what we have said with regard 
to the coercion practised in the collection, to 
be able to say something of a commendatory 
character. There is no doubt that, speaking gene- 
rally of the various brands of rubber which come 
lnto the market from the Congo State, a great im- 
provement is noticeable compared with the African 
(ualities of twenty years ago. Not only is the 
open sophistication of the rubber with sand, dirt, 
and water almost unknown, but the coagulation of 
the rubber milk is now being carried out on lines 
which give a much less resinous product than used 
to be the case. 

It was naturally to be expected that improve- 
ment would take place when European enterprise 





stepped in to control the.operations of the natives, 
who knew little and cared less about the ultimate 
destination and uses of the rubber, once it passed 
out of their possession. The business man, how- 
ever, recognises that it is waste of money to pay 
freight on dirty low-class rubber, and it is not sur- 
prising therefore that energetic steps have been 
taken, though not by any means in the Congo Free 
State alone, to put the rubber on the market 
in a better condition, in which it can command 
a higher price. Twenty years ago Congo ball- 
rubber from the lower reaches of the river used to 
contain 18 to 25 per cent of resinous matter, while 
to-day from 4 to 8 per cent. is nearer the figure 
found. These figures, it should be said, refer to 
the washed and dried rubber, and not to the crude 
rubber as imported ; this latter, according to its 
content of dirt and water, losing anything from 
10 to 35 per cent. in going through the cleansing 
process in the factory. In some cases it may be 
said the efforts to export the rubber in as dry a 
condition as possible have proved rather disastrous, 
the drying in the hot sun, if carelessly carried out, 
leading to what is known as ‘‘ burnt” rubber,” in 
other words, to a sticky decomposition of the 
surface, a defect which buyers of Congo State 
rubber have learnt to be on the look-out for. 
However, the progress made in improving the 
quality of the rubber is such that one does not 
wish to cavil at minor defects, which will, no doubt, 
in time be remedied. 

We have been speaking in this connection more 
particularly of the resinous matters ; it yet remains 
for improvement to be effected in the way of elimi- 
nating the albuminoid matters, which previously 
in the rubber milk remain in the pores of the 
coagulated rubber to a great extent, giving rise 
to the malodorous effects with which so much 
of the Landolphia rubber is commonly associated. 
The problem in this case is recognised to be one of 
which the solution presents great difficulties, but it 
is one which, despite its complexity, should be 
seriously tackled, because there seems little doubt 
that, in addition to causing the rubber to have an 
offensive smell, only partially removed in the fac- 
tory treatment, there seems good reason to suppose 
that the fermentation of this albuminous matter 
destroys the elastic nature of the rubber to some 
extent, and consequently decreases its market 
value. - At the present time African rubber, such as 
is produced in the Congo State, finds much wider 
application than was the case some years ago; and 
this not only because of the regularity of its arrival 
on the market, but because the quality is more to 
be depended upon. The incentive to its increased 
use may be traced in the high price to which Para 
rubber attained some four or five years ago, and 
the consequent necessity which obliged rubber 
manufacturers to cast about for means to tide over 
the difficulties created by the situation. As we 
have already said, Para rubber still remains supreme 
as the best quality, but for many purposes it has 
been found possible to utilise the better qualities of 
African rubber, either alone or in admixture, and 
with satisfactory results. : 

To turn now to another point: whether the 
collectors are working under a system of forced 
slavery or not, it is only reasonable to suppose 
that the yield of rubber from the Congo State 
will tend to decrease as the available lands get 
depleted. It is uot surprising, therefore, to find 
that the Congo authorities and concessionnaires 
have displayed a feeling akin to anxiety with regard 
to future profits, and have taken definite steps to 
insure a satisfactory situation in this respect. It 
has been enacted by the State that for every ton 
of rubber collected 150 new plants shall be set out ; 
this is the enactment, and we have nothing but 
praise for it; though as to whether it is rigidly obeyed 
or not we do not profess to have any knowledge. 
Again, one of the most important of the Congo com- 
panies began a year or twoago to establish nurseries 
for the cultivation of rubber plants. These planta- 
tions will have an experimental value, as itis sought 
to determine whether South American and other 
non-indigenous trees can be profitably acclimatised. 
Results so far of a satisfactory nature have attended 
the acclimatisation of Brazilian rubber trees in 
Ceylon and other places, and the experiments now 
in progress in the Congo State must be looked 
upon as of the first importance, though we do not 
care to express a confident opinion as to results. 
However, the movement is all in the right direc- 
tion, for there is little doubt that in the future, 
however remote this eventuality may be, the in- 





creasing demand for rubber will have to be met 
from cultivated sources. 

With regard to the business conducted in 
raw rubber at. Antwerp, it may be interesting to 
say that while in 1890 it amounted to only 
30 tons, this figure rose in 1895 to 531 tons, 
while successive years showed rapid increases to 
the neighbourhood of 6000 tons in 1900. Last 
year, however, a decline set in, and the pheno- 
menal growth of this new rival to Liverpool 
has been arrested. Antwerp rubber imports, 
it may be advisable to point out, are not limited 
to the Congo Free State, but also embrace the 
produce of other rubber-bearing lands to an in- 
creasing extent. However, the market may be 
said to have been created by the Belgian Conces- 
sionnaires of the Congo State, and to have risen to 
its imposing dimensions mainly through their 
agency. How far its position will be maintained in 
the future is a matter of political import which 
cannot, we imagine, fail to em of prominence, 
after what has recently transpired in the House. 
As we have said, however, it is outside our present 
purpose to touch on this side of the question. 








THE WORLD'S COPPER PRODUCTION. 

Tuat the output of copper throughout the world 
in 1902 shows an increase upon that of 1901 is due 
almost entirely to the United States. Owing to a 
number of causes, one of which was the more mode- 
rate industrial demand, and another the attitude of 
the Amalgamated Copper Company towards the rest 
of the world with the object of forcing the indepen- 
dent producers into a gigantic combination on 
the ‘‘ community of interest” principle, the price of 
the metal ruled at a lower figure than in any of the 
three previous years, and this had the effect of cur- 
tailing activity in most of the producing countries. 
The falling-off is most marked in the case of Spain 
and Portugal, whose mines—the Rio Tinto, Tharsis, 
Mason and Barry, and others—turned out only 
49,790 tons, which compares with 53,621 tons in 
1901, and is less than in any year since 1886. The 
Australasian total is 28,640 tons, against 30,875 
tons for the previous year; the Chilian, 28,930 
tons against 30,780 tons ; the Canadian, 17,485 tons 
against 18,000 tons, and the Peruvian 7580 tons 
against 9520 tons. On the other hand, Japan 
reports an increase to 29,775 tons from 27,475 
tons, and the Mexican contribution is estimated at 
35,785 tons in comparison with 30,430 tons. Most 
substantial of all, however, is the American increase 
to 294,600 tons from 267,410 tons—a gain of 27,190 
tons. The grand aggregate, as estimated by Messrs. 
Henry R. Merton and Co., Limited, works out at 
542,470 tons, as compared with 518,788 tons for 
1901 ; 484,799 tons for 1900; 399,730 tons for 
1897 ; and 310,472 tons for 1892. Seeing that the 
average of the prices of G.M.B.’s on the first of 
each month was no more than 52l. 13s. 5d., against 
671. 19s. 3d. for 1901, 731. 10s. 7d. for 1900, and 
721. 16s. 6d. for 1899, the net result may be 
regarded as fairly satisfactory, though it would 
appear from the statistics of ‘visible supply that in 
Europe, at all events, the demand for metal is 
in excess of the supply. It will help to a better 
general impression of the various contributors to 
the world’s supply of copper if we reproduce 
Messrs. Merton’s figures in tons for last year and 
some preceding years (see next page). 

The striking figure’ here is the advance of the 
United States in the last ten years, and, as will be 
seen from the table, Montana and Arizona have the 
better part of the credit for that advance. Propor- 
tionately, Australasia, Canada, and Mexico have 
done better, but that does not detract from the 
progress of the States. The question of the moment 
is, whether the available sources of supply are 
equal to the demands of manufacturers for copper. 
We know that there are great unworked deposits 
in Chili, Peru, and Central Africa (concerning 
which last we gave some information a few weeks 
ago) ; but while it is consoling to have these in re- 
serve, they cannot count as present factors ; and if 
one thing more than another is proved by the 
statistics given above, it is that, in spite of all the 
mining developments talked of since the American 
combine was inaugurated, and the Standard Oil 
gentlemen turned their attention to copper as a 
further outlet for their energies and their surplus 
capital, the United States still ee more than 
50 per cent. of the world’s annual production, and 
has a ‘‘ pull” by virtue of this and its large con- 
sumption, apart from manipulation by the combine. 





724 


ENGINEERING. 


[May 29, 1903. 











The World’s Production of Copper. 
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Just now we hear little from the United States 
about this estimable concern and its pretty ways. 
But it would appear that consumption in that 
country is not satisfactory—or rather, that there is 
less anxiety to buy for forward delivery, the expla- 
nation being, of course, that the industrial outlook 
is unsettled, trade showing an unmistakably easier 
tendency, while labour troubles threaten a general 
erie if the situation be allowed by the union 
eaders to get out of hand. America is sending a 
good average quantity of copper to this country, 
the total for April being 12,965 tons, and for the 
first half of May 6759 tons. But from other sources 
the supplies are not up to the average, and the 
visible supply has fallen away again to 14,444 tons 
on May 15, as compared with 15,998 tons on 
April 30, and over 27,000 tons a year ago. 








RAILWAYS IN JAPAN. 

Tue Japanese Railway Bureau has published a 
ye containing statistics of railway business, 
»0oth Government and private, in Japan proper, 
and Hokkaido (Yezo), for 1901, together with a 
highly complete map showing the lines running 
from end to end of the empire. Formosa is not 
included in these statistics ; but we have, from 
time to time, stated what progress was being made 
in that island with railway construction and other 
engineering works. The statistics show that at the 
end of 1901 the total length of official and private 
railways was 4026 miles, of which 1059 miles were 
State lines. The length of State and private rail- 
ways under construction, and not yet opened, is 
1828 miles, of which 983 miles belong to the State. 
In addition to this, the length of private railways 
for which provisional charte*s have been granted 
is put at 793 miles. The average number of pas- 
sengers per mile in 1901 was a little over 30,000 on 
Government lines, while that on private railways 
was somewhat less. The average quantity of goods 
carried per mile was 4000 tons on private lines, and 
that on official railways a little over 2500 tons. 

The annexed Table, giving the mileage of rail- 
ways open to traffic, shows the progress which has 
been made in railway construction in Japan. 

It is understood that various extensive schemes 
are, at present, under the consideration of the 
Government, and, among others, the doubling of 
the Tokaido line, the construction of an elevated 





railway and a central station in Tokio, and 
the improvement of the means of transportation 
between shore and sea at the harbours of Kobe and 
Yokohama. Further, it is proposed to allocate 27 
million yen to the construction of two lines—the 
Central and the Kagoshima—and of about 15 million 
yen to the construction of the In-Yo junction. In 
order to save the continual readjustment of esti- 
mates for current expenditure, it is proposed that 
the allotment of outlays for each year, as has 
hitherto been adopted, should be abolished, and 
the lump sum should be allowed for the whole 
period. This alteration will, it is believed, mini- 
mise the trouble of recasting each yearly allotment, 
which is necessarily subject to change as a result of 
the progress of the work, change of the market 
price of commodities, and such-like contingencies. 
It should, however, be pointed out that while this 
method may save trouble, unless very great care is 
exercised, it may lead to a very serious deficit before 
the works are completed. 


Progress of Railway Construction in Japan. 





Private 
Railways. 


State 


Year. Railways. Total. 


miles, 
166 
1166 
1800 
2282 
2643 
2802 
2967 


3411 
3635 
4026 


Visitors to Japan can now see almost all parts 
of the empire with ease and comfort, and at very 
moderate cost. Lines of steamboats ply regularly to 
all the chief ports, and railways are now practically 
continuous between Nagasaki in the south to 
Aomori in the north ; and no doubt some day the 





Straits of Shimonoseki will be bridged, and thus 
fill up the only hiatus. On the main lines dining- 
cars are provided, and capital meals are furnished 
at very moderate prices. A few years ago the| 
beauties of Japan could only be seen by toilsome | 
journeys on foot, or equally tiresome journeys in | 
ajos, but thanks to the engineer all this is now | 
changed, and we have no doubt that when the ex- 
cellence of the arrangements are better known, | 
Japan will become a favourite holiday resort to | 
many who can spare three or four months from the 
stress of modern life in Europe and America. 








CANADIAN AND AMERICAN COAL. 

As a consequence of the American coal strike 
and the resultant high range of prices, consider- 
able attention has been drawn to the coal measures 
of Canada, and especially to those of Nova Scotia. 
This has been especially the case with the Canadian 
railway companies, which have hitherto been in 
the habit of drawing the bulk of their supplies 
from the States, and have for that reason seen 
expenses so enhanced that very handsome gross 
increases in earnings have been largely —in 
the case of the Grand Trunk Railway entirely 
— wiped out, much to the discomfiture of stock- 
holders who had not dreamed of such a con- 
tingency. There is no good reason why Canadian 
railways should not consume Canadian coal 
almost exclusively. It is of good quality, and 
compares favourably in price with the American 
sorts. Probably the simple explanation is that they 
have been in the habit of using American fuel, 
and have not worried to make a change, despite 
the growing sentiment which suggests that Canadian 
commodities are good enough for Canadian citi- 
zens. Still, it has to be allowed that the demand for 
Canadian fuel is increasing not only in the Dominion, 
but in the towns of the more northerly Atlantic 
seaboard of the United States. The country is 
very well off for coal measures; the drawback 
is that capital for their proper development has 
not been forthcoming so freely as in the case of the 
American measures. The coal area of Canada is 
estimated at 97,200 miles, not including the areas 
in the Far North which are known to exist, but are 
not yet developed. There are four main regions—the 
coalfields of Nova Scotia and New Brunswick ; those 
of the North-West Territories ; those of the Rocky 
Mountains ; and those of British Columbia. The coal 
areas of Nova Scotia cover about 635 square miles. 





They are divided into the Cape Breton, the Pictou, 
and the Cumberland basins. New Brunswick con- | 


‘ 


tains, so far as is known, no seams of sufficient mag- 
nitude to be worked successfully in competition 
with the Cumberland mines. The workable thick- 
ness of the coal is very great—in Cape Breton a 
total of 25 ft. to 60 ft.; in Pictou, at least 70 ft.; 
and in Cumberland, at least 30 ft. If the workable 
area is reduced one-quarter—say, from 407,400 
acres to 300,000 acres—and the average thickness 
of the workable area put at 25 ft., on the basis of 
1000 tons of coal an acre for every foot of coal, the 
amount of coal in the measures of Nova Scotia is 
7,000,000,000 tons. The present production of 
coal in the country is now-about 6,000,000 tons of 
2000 Ib., as compared with 5,330,000 tons in 1900, 
and 4,172,000 tons in 1898. Of the present total 
nearly 4,000,000 tons are supplied by Nova Scotia. 
While Canada is going slowly in the production 
of coal, the United States is going rapidly. Last 
year the output of bituminous coal was 254,738,804 
‘* short ” tons, and of anthracite 36,058,924 ‘‘ long ” 
tons; or together (converting the latter from 
“‘long” into ‘‘short ” tons), 295,124,800 tons, as 
compared with 290,327,500 tons for 1901. But for 
the reduction of about 25,000,000 short tons in the 
anthracite out-turn, consequent upon the pro- 
longed strike, the aggregate would have been in- 
creased by at least this figure, and might have ad- 
vanced by 30,000,000 tons. In order to enable us 
to grasp the idea of the growth of the bituminous 
trade, Mr. F. E. Saward, the well-known coal 
expert, gives us the following comparison of last 
year’s results with those of 1889 for particular 
States :— 
Year 1902. 
96,643, 904 
30,000,000 
25,500,000 
22,000,000 
10.327 713 


State. 
Pennsylvania 
Illinois a 
West Virginia 

hio .. — 


Year 1889. 
. 36,174,089 
12,104,272 
6,231,888 
: 9,976, 787 
Alabama 3,572,983 
Indiana 5 
Colorado 
Kentucky 
Towa ... 
Kansas 
Maryland 
Wyoming 
Tennessee 
Missouri 
Virginia 
Pennsylvania naturally stands at the head of all 
the coal-producing States, and the changes which 
have occurred in the past half-dozen years is shown 
in the following statement :— 


Year. Anthracite. 
1897 
1898 
1899 
1900 
1901 


Bituminous. 
54,674, 452 
64,229,627 
73,066,943 
78,358,089 


54,034,294 
51,232,101 
59,905,951 
1902... sas ... 36,058,924 
In this table net tons are used in reporting bitu- 
minous product. We take these as they come to 
us, but it seems odd that our good friends on the 
other side do not aim at uniformity, be it on one 
basisor on the other. Figures for the latter are actual 
product, not shipments, as reported by the mine 
inspectors. A large tonnage of the soft coal is 
made into coke, fully 15,000,000 tons being so used, 
the largest output is in the Connellsville district, 
and for 1902 the shipments were distributed as fol- 
lows :—-To the Pittsburgh district, 4,189,955 tons; to 
points west of Pittsburgh, 7,398,940 tons ; to points 
east of the Connellsville region, 2,639,245 tons. 
Speaking of the general situation, Mr. Saward says 
there is nothing in it which can by any measure be 
interpreted as adverse to the industry. ‘‘The em- 
ployes are getting more money for digging it, and 
the railroads are getting more for carrying it, and 
this is not done in one branch of the industry, but 
in all. Inspite of these facts, the cost to the con- 
sumer is no greater than in some years not very 
far back, when the ability to pay was not so good.” 
But in view of the admitted restraint of trade 
caused by dear fuel, is this not rather straining 
the point ? , 








NAVAL POWER AND NAVAL 
EXPENDITURE. 

Tue Government return which has been issued 
this week, giving particulars as to the strength of 
the naval fleets of the principal Powers, is open to 
all the objections which may be urged against com- 
parisons, principally because of the extreme diffi- 
culty always experienced in arriving at a satisfac- 
tory classification of warships. But the return, as 
it stands, is not without interest. British battle- 
ships built number forty-two of the first class, four 
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of the second, and two of the third. The nearest 
approach to this is in the case of France, with 
nineteen vessels of the first class, eight of the 
second, and one of the third. If to this be added 
the ships of the ‘‘ally and friend” of our neigh- 
bour across the Channel, we have a combined 
fleet for France and Russia— the two most 
formidable Powers on the Continent — of 32 
first-class battleships, 12 of the second, and two of 
the third. Against our two coast-defence ships, 
again, these two Powers have 27. As we must 
accept the coast-line of a possible enemy as our 
frontier, the value of coast-defence ships in our 
enemies’ fleet would be enhanced, as would also 
that of the battleships of the same class ; so that 
against our first and second-class battleships (num- 
bering 46), the two Powers named have 71 ships, 
presumably useful in defensive tactics. In addi- 
tion to those embraced in the above calculation, 
we have in course of construction or of design 
fifteen battleships, as compared with seven for 
France and eight for Russia, and France has 
an additional battleship of the second class in 
course of construction, Germany, in point of 
battleships already built, comes third with twelve 
first, four second, and twelve third-class ships, 
with eight of the first class now building. Italy 
has twelve of the first class built, and six building ; 
the United States, ten of the first class built, and 
fourteen building or on order, so that their pro- 


jected additions are almost as numerous as in the] 


case of Britain. Japan has six first-class vessels, 
and one second-class, in her fleet, but as yet the 
new programme has not been settled upon. 

In armoured cruisers we have a superiority as 
compared with any two Powers. The number 
already built is 18, while France has 9, Russia 8, 
Italy 5, Germany and the United States 2 each, 
and Japan 6. In course of construction or of 
design there are in Britain 23; in France, 14; 
in the United States, 11; in Germany, 4; and in 
Italy, 1. No satisfactory basis of comparison of 
strength can be made in the case of cruisers. Here, 
the ‘‘ two-Power standard” is, more or less, illusory, 
because of the enormous volume of floating com- 
merce which the British Fleet has to protect ; and 
it is even doubtful if a ‘‘ three-Power standard ”’ is 
quite satisfactory. We have, according to the 
Government return, 21 first-class protected cruisers 
built, while the greatest total of any three Powers 
is 16. Our second-class cruisers number 51, and 
the highest of three Powers is 37; but these are 
not the same nations as are grouped in the 
case of first-class cruisers, which have only 32. 
Of third-class cruisers we have 32, which is con- 
siderably less than the three most prominent 
Powers. We are, however, at the present time 
building almost as many of these protected cruisers 
and scouts as all other Powers combined. In 
torpedo-boat destroyers we have a considerable 
predominance, our number being 112 built, with 
34 now building; while the six most prominent 
Powers altogether have 132 built and 49 in course 
of construction. France, Russia, and Italy seem 
to depend largely upon torpedo-boats, having re- 
spectively 247, 132, and 145 already built ; while 
France alone is building 43 more, Russia seven, 
and Italy eight. As to submarine boats, we have 
built five, and are now building fourteen more, 
making nineteen in all; France has built fifteen, 
and is building 43, together 58 ; Russia has ordered 
two ; Italy has one, and has ordered three ; while 
the United States has three, and has ordered five 
more. But, after all, perhaps a better indication 
of the relative progress of naval power is to be 
found in an examination of the advance in the 
total expenditure for naval purposes. 

In ten years the money devoted by the eight 
first-class Powers to naval munitions of war has 
almost doubled ; to be precise, the increase has been 
954 per cent., the total having gone up since 1892 
from 47} tothe enormoussum of 92} millions sterling 
for the eight principal Powers, which is itself a 
remarkable commentary on the issue of the Hague 
Peace Convention. It is interesting, therefore, to 
note not only the relative expenditure of the 
several nations, but also the proportion of the in- 
crease of each. This growth in expenditure 
has been greatly accelerated in the later years 
of the decade, for while the first five years 
saw arise from 47.2 to 64.2 millions sterling, 
or 36 per cent., the second period saw an increment 
of 28 millions to 92.2 millions sterling, or 45 per 
cent. The appended Table shows approximately 
the naval vote of eaeh Power. As regards Britain 





it will be noted that our advance has been at a 
fairly steady percentage rate, the first five years 
having seen the addition of 5.7 millions, equal to 
33 per cent., and the second period 9 millions, or 
39 per cent. ; but now our total, although nearly 
32 millions, is one-third (34} per cent.) of that 
for all the other seven Powers, whereas ten years 
ago it was 37 per cent. But the United States 
of America, Germany, Russia, and Japan, although 
they have not added the same large sum, have 
increased their vote in a much greater propor- 
tion. Thus, the United States are now spend- 
ing nearly three times the sum which satisfied 
their ambitions of ten years ago: it is part of the 
price of being a world power. Ten years ago 
their vote was only one-third of that of Great 
Britain ; now it is about half; and instead of being 
third on the list, as was the case ten years ago, 
they take second place. Their increase in the past 
five years has been 8.8 millions; in other words, 
the sum now (15,720,0001.) is considerably more 
than double that of 1896-7. 

Germany is another great rival for sea power. 
Here also the maritime spirit has only been 
awakened within the past five years, and the 
annual call upon the exchequer has mounted up 
almost at a bound from 4.3 millions in 1896, at 
which it had stood for years, to over 10 millions 
sterling now. Russia has also made a big step for- 
ward, although it is not quite so pronounced. In 
the first five years of the decade the addition was 
barely one million sterling; but in the second 
period we have a jump from 6.16 to 10.48 millions 
sterling. We have heard much of the Kaiser’s 
desire for a great fleet, but Russia, without a 
greater sea coast, floating commerce, or maritime 
interest in excess of Germany, seems to have quite 
as great an ambition. They are still spending half 
a million per annum more thanGermany. Japan 


Naval Expenditure of Principal Powers. 


1901-2. 








— 1891-2, 1896-7. 
£ | £ | £ 

Great Britain a 17,256,000 22,967,000 31,965,000 
United States 5,835,000 6,994,000 | 15,720,000 
France 8,382,000 10,702,000 | 13,108,000 
Russia 5,264,000 6,168,000 | 10,486,000 
Germany 4,206,000 4,318,000 10,040,000 
Italy .. 4,247,000 3,722,000 4,866,000 
oe eee 886,000 7,988,000 | 8,860,000 
Austria Hungary .. | 1,124,000 | 1,348,000 2,174,000 

| 47,200000 | 64,202,000 | 92,219,000 
has tasted of the joy of sea power in her naval 


war with China, so that one can readily appreciate 
the advance shown by the figures. The conditions 
of 1896-7 were abnormal owing to the war, but we 
have in ten years an addition of three millions, and 
the future has doubtless in store further advances. 
Austria-Hungary has almost doubled her expendi- 
ture ; France alone seems not to move so quickly 
as others: the increase in ten years has been 56 per 
cent.; but in the past five years it was only 22.5 per 
cent., and thus they have dropped from second to 
third place. This increase of 22} per cent. in the 
five years compares with 25.1 per cent. in Italy’s 
vote, 39 per cent. in Britain’s, 62 per cent. in 
Austria-Hungary’s, 70 per cent. in Russia’s, 126 per 
cent. in the United States’, and 134 per cent. in 
Germany’s, while the mean rate for the eight 
Powers combined is 43.9 per cent. But this pro 
vata method of indicating relative increases is 
somewhat misleading. In the past five years 
Britain has added to the annual vote 9 millions, 
the United States 8.8, Germany 5.73, Russia 4.32, 
France 2.4 millions, Italy 940,000/., and Austria- 
Hungary 830,000. Perhaps the truest com- 
parison is to show the proportion contributed by 
each of the nations to the total ten years ago and 
now ; and here we find that Britain and Italy, as 
well as France, have been following a retrogres- 
sive movement; while Russia and Austria would 
seem to move only with the general progress. 
Thus Great Britain ten years ago contributed 37.1 
per cent. of the aggregate expenditure of the 
eight great Powers; now the proportion is only 
34.6 per cent. Similarly, France has dropped from 
17.8 to 14.2 per cent., and Italy from 9 to 5.26 
per cent.; while Russia’s share is 11.2 per cent., 
as against 11.4 per cent. now ; and Austria’s, 2.38 
per cent., against 2.35 per cent. now. The nations 
which have advanced are : the United States, from 
12.4 to 17 per cent.; Germany, from 8.9 to 10.9 
per cent.; and Japan, from 1.87 to 4.29 per cent. 
of the total. Our million pounds may go further ; 





but the figures suggest the question as to whether 
we are keeping pace with other Powers in naval 
strength. 








NOTES. 
Ray TELEGRAPHY. 

W3HILE various scientists have been trying to 
improve the so-called wireless mi hy by 
tuning the apparatus to special waves, Dr. Bloch- 
mann, of Kiel, is endeavouring to overcome some 
of the chief defects with the aid of lenses and by 
dispensing with the use of antenne or aérials. 
Transmitting antennz send out electric waves in 
all directions, and the antennse of the receiv- 
ing instruments pick up all waves, no matter 
in which direction they arrive. It is thus 
very difficult to ensure secrecy, and very easy, 
on the other hand, to disturb messages by produc- 
ing other impulses. Dr. Blochmann concentrates 
the waves, and confines them to special directions by 
interposing lenses of resin, paraffin, glass, and 
other materials characterised by high di-electric 
constants ; hence the name ‘‘ ray-telegraphy.” The 
lenses, he stated in a paper which he read before 
the Naturforscherversammlung, and which was 
reproduced in the Physikalische Zeitschrift, need 
not be large—a few feet in diameter only. But 
the paper does not give particulars, and his 
messages do not appear to have travelled further 
than a few kilometres. Yet the experiments are 
by no means without interest. That the import- 
ance of wave telegraphy lies less in the overcomin 
of enormous distances than in meeting specia 
obstacles, was recognised almost from the first. 
Blochmann’s receiver tells us from whence a 
message comes, as the detector lens of the receiving 
instrument responds only to fairly normal rays. 
Rays striking at an angle will not operate it, 
and if the receiver be, therefore, fitted with 
several lenses at different inclinations, the position 
of the peint of origin can be ascertained. If 
coastal stations and ships be provided with such 
apparatus, a ship lost in a fog will then, by pick- 
ing up signals from two stations, be able to get its 
bearings. This would serve an exceedingly useful 
purpose, whilst it is more than possible that 
several stations for trans-oceanic wireless telegraphy, 
if established, would hopelessly interfere with one 
another. Blochmann, moreover, does not condemn 
the antenns, which seem to be indispensable for 
long-distance work. For regular service to limited 
distances, he would switch the antennze out and 
rely on his lenses. 


DvuRaBILity oF MANGANIN RESISTANCES. 


Some time ago several notable electrical and 
engineering concerns, the Imperial Standardising 
Commission of Vienna, and the Physical State 
Laboratory of Hamburg—ten bodies altogether— 
re-submitted, on the invitation of the Reichsan: 
stalt, manganin resistances which had been in 
use for periods varying between 2 and 44 years. 
There were 31 resistances—manufactured by O. 
Wolff, of Berlin (25); Hartmann and Braun, of 
Frankfurt (3); and Siemens and Halske, of 
Berlin (3). They had been tested at tempera- 
tures of about 20 deg. Cent., and the new re- 
sults were reduced to the original tempera- 
tures. The temperature coefficient of manganin is 
small; in these cases they were mostly positive. 
The maximum value recorded is + 42 x 10-6; the 
average would be below 10 (x 10-8), however. 
The redeterminations of these temperature coeffi- 
cients show hardly any change. Eleven of the resist- 
ances were of 0.01 ohm, twelve of 0.001 ohm, and 
eight of 0.0001 ohm. The determinations were 
made by comparison with standard resistances of 
these magnitudes. Some of the 0.01 ohm resistances 
had had to stand currents of 50 and 75 amperes ; 
some of the 0.001 ohm resistances, currents of 700 
amperes for two hours; some of the smallest re- 
sistances, currents of 2000 and 3000 amperes ; a 
few had served for occasional control only. Most 
of the manganin foils had been kept in petroleum 
while under current. It results that 25 of the 31 
resistances had changed by less than 0.05 per cent. ; 
that is to say, had practically remained constant, 
since the changes lie within the limits of the relia- 
bility of direct reading instruments. Of the ten 
resistances which had changed by more than 0.02 
per cent., seven are box models of large size, 
which had had to bear hard usage, being under 
current every day for three hours at the time, for 
instance. Only two resistances were judged to 
have failed to pass, having changed by more than 
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0.1 per cent. One 0.01 ohm resistance had decreased 
by 0.12 per cent. in 4} years; the reasons are 
not clear--the manganin had turned brown, but 
did not otherwise appear to be affected. The 
other case is that of a 0.001 ohm resistance which 
had increased by 0.23 per cent. within 24 years. 
In this instance the petroleum had attacked the 
manganin which was coated with a brown mud and 
crust. This latter resistance had been used pretty 
badly, the former not. On the whole, however, 
the behaviour of the manganin has been excellent, 
and the experiments bring out another satisfactory 
feature. The gauging of the resistances by the 
manufacturers has proved correct within 0.05 per 
cent. in all but two cases. Twenty-one, in fact, 
were correctly estimated within less than 0.01 per 
cent., and Dr. Lindeck adds that the firm of O. 
Wolff has supplied a resistance of 0.00002 ohm, 
which was found correct within 0.01 per cent. It 
is therefore quite permissible to gauge very small 
resistances by comparison against 1 ohm standards. 


ORIGINAL RESEARCH IN JAPAN. 

From time to time we have given evidence of the 
great development of engineering and industry in 
Japan, and of the consequent changes in economic 
and social conditions which have taken place in 
recent years. Notwithstanding all this, the im- 
pression seems to prevail among the people of other 
countries that while the Japanese are very clever 
at copying Western ideas, they have little origi- 
nality either in engineering or industry, or in the 
researches which are necessary for the extension 
of the boundaries of science. The opinions which 
are sometimes expressed on this subject are very 
unreasonable, and show an utter want of knowledge 
of the past and present conditions of Japan. Under 
the feudal system, which existed until 1868, origi- 
nality was discouraged in every way by the autho- 
rities of the country, and the minds of the people, 
for many generations, had been compelled to move 
in the same grooves. A man with an original 
mind was considered a dangerous person, and some- 
times paid for his originality with his life. It was 
unreasonable to expect a sudden change in the 
mental attitude of the people, even after they were 
perfectly free to exercise their minds as they 
thought fit. For a generation or two they had 
enough to do to assimilate Western ideas and apply 
them to the conditions of their own country. That 
they have done this is well known to all who 
have taken any interest in Japan. Not only 
have Western methods and desigus been adopted 
to a very great extent, but very ingenious modi- 
fications have been made to fit them to the con- 
ditions of Japan. The transactions of the various 
technical institutions and associations show a 
great variety of contents, and are of great value 
from an industrial and scientific point of view. 
But what is usually called pure science is not by 
any means neglected. The journal of the College 
of Science of the Imperial University of Tokio, 
of which seventeen volumes have been pub- 
lished, shows a very high standard of excellence in 
the papers it contains. The University of Tokio 
consists of the Colleges of Law, Medicine, Engi- 
neering, Literature, Science and Agriculture, all in 
a very flourishing condition. The journal of the 
College of Science has been carried on for a great 
many years with success, and a complete set con- 
tains a very interesting record of scientific work. It 
is published under the direction of a committee, 
consisting of the director of the college and four 
other professors representing the main divisions of 
science, chemistry and natural science have re- 
ceived special attention, and many of the most 
valuable memoirs in the first of these subjects were 
written by Dr. Divers, who was for many years 
pec eng in the university, and is now resident in 
zondon, and is one of the vice-presidents of the 
Chemical Society. His place is now worthily occu- 
vied by Professor Joji Skaurai, who is well known 
. Inscientific circles in this country, and whoa year or 
two ago received the honorary degree of LL.D. 
from the University of Glasgow, on the occasion of 
the ninth jubilee of that institution. His fellow- 
delegate to Glasgow, Professor Ijuna, takes charge 
of the biological side of the work, while mathe- 
matics and physics are represented by the pro- 
fessors of these subjects. The papers in these two 
departments are of a high standard of excellence. 
For instance, one of the last parts contains papers 
on ‘* Atmospheric Electricity,” ‘‘ Experiments on 
the Magneto-striction of Steel, Nickel, Cobalt, and 


Nickel Steels,” ‘*‘ Change in Length of Ferromag- 





netic Wires under Constant Tension by Magnetisa- 
tion,” ‘*Absolute Messung der Schwerkrafe in 
Kyoto,” &c.; and others of an equally scientific 
nature. Some of the papers display a great know- 
ledge of mathematics, and others great aptitude in 
experimental arrangements. Altogether, the Journal 
of the College of Science of the Imperial University 
of Tokio will bear favourable comparison with any 
similar publication in any other country, and proves 
that the Japanese, with all their ardour for prac- 
tical results, are not overlooking the duty of extend. 
ing the boundaries of pure science. 


TipE-GavuGEs IN ISOLATED SITUATIONS. 


The tides on the East Coast of Canada present 
a remarkable variety in height. There are pos- 
sibly the highest tides on earth in the Bay of 
Fundy, and almost inappreciable tides in some 
parts of the Gulf of St. Lawrence. Eight prin- 
cipal tide stations, fitted up with continuous re- 
cording instruments, have therefore been estab- 
lished ,in this region, in addition to twenty- 
eight secondary stations in which observations are 
confined to the summer months. The chief 
stations are at Quebec; Father Point, on the 
Lower St. Lawrence ; South-West Point, on Anti- 
costi Island ; Forteau Bay, on the Labrador Coast ; 
Strait of Belle Isle; St. Paul Island, north of Cape 
Breton in Cabot Strait ; Halifax and Yarmouth, 
Nova Scotia ; and St. John, on the Bay of Fundy. 
Four of these stations are accessible by sea 
only, and inaccessible during the five winter 
months ; two of these have telegraph connection, 
however. The recording instruments of the prin- 
cipal stations consist essentially of a revolving 
cylinder actuated by clockwork, and a tide-pipe 
and sight-gauge pipe, with their floats, both con- 
tained in a cylinder, and each provided with a 
special inlet pipe. The iron cylinder, which is to 
form a warm-air jacket round the two pipes, is 
generally a length of old boiler, 3 ft. in diameter, 
as used in sawmills ; it is lagged with wood inside. 
The tide-pipe is made of galvanised iron, and has 
a diameter of 6 in. The water enters through a 
rose or strainer into a horizontal brass pipe, 1 in. 
in diameter, and through #-in. holes, into the tide- 
pipe. The sight-gauge pipe, which is similar to the 
tide-pipe, contains the float for the floating scale 
which had to be adopted, as fixed open scales of feet 
cannot be used in exposed situations. The graduated 
shaft stands on the float. When the range of 
the tide does not exceed 8 ft. or 10 ft., a straight 
staff is employed; for greater ranges a flexible 
scale of metal tape is doubled over a pulley wheel 
and counterbalanced. As the clocks cannot be driven 
by pendulums, owing to the vibrations to which 
the stations are exposed both on wharves and on 
coasts, balance-wheel escapements and mainsprings 
have to be applied. These springs form a weak 
point in the instruments, as they are apt to break 
and to rust, even if most carefully enclosed in glass 
cases. The best method of meeting these diffi- 
culties is to have the driving clock readily detach- 
able from the recording instrument, and to leave 
aspare clock in charge of the observer. Several 
non-rusting metals have been tried to replace the 
steel hair-spring, and gold has proved the most 
satisfactory on the whole. In the instruments 
introduced by Dr. W. B. Dawson, director of the 
tidal survey of Canada, five years ago, the tide- 
gearing gives four different scales by the inter- 
change of the smaller wheels or pinions. The 
gauge-houses are built with a framework of ordinary 
scantling and two thicknesses of 1}-in. boards, 
tongued and grooved, the inner boarding being set 
horizontally, the outer vertically ; between the two 
boardings is a layer of felt or tarred paper. The 
whole is heated by means of oil heaters with two 
wicks, 4in. in width. The coldest station requires 
about 180 gallons of oil per winter ; petroleum can 
easily be landed in barrels where coal could hardly 
be got on shore, and is the cheapest and most con- 
venient fuel. The lamps must be seen to, however, 
lest the smoke and soot clog the mechanism. The 
cylindrical tide well is specially heated by lowering 
into it a copper lamp, 9 in. in diameter, provided 
with three duplex burners, whose wicks have 
a width of 1.5in. The houses must, of course, be 
very strong to resist the ice and waves ; it is found 
however, that the first coating of ice, half an inch 
thick, forming on the wood, affords a certain pro- 
tection. It is not desired to record the ordinary 
waves, and for this reason connection at Father 
Point is made with the outer water by means of a 
long syphon tube, 3 in. in diameter, 420 ft. in 


‘ 


length. The small secondary undulations, of 
periods of about 15 or 20 minutes, and amplitudes 
of 1 ft. maximum, are recorded, because their 
character is still unexplained, and because they are 
most pronounced when the real tidal range is very 
small. The time on the record sheets should be 
correct within one minute. Telegraphic signals 
can only be given at great expense by clearing the 
whole line; hence a meridian instrument or a 
dipleidoscope is used. This latter instrument con- 
sists, like a sextant, of two mirrors, at an angle to 
each other which give two images of the sun; at 
noon these two images will coincide. 








ARGENTINE RAILWAY PROPERTY. 

ConSIDERABLE attention has been directed of late to 
Argentine railways and Argentine affairs generally. 
Argentina has undoubtedly been looking up, in con- 
sequence of the prevalence of political harmony in 
the Republic, and in consequence also of an abundant 
wheat crop. Wheneverthe Argentine Republicis blessed 
with a large wheat crop there is a tolerably well-assured 
prospect of a large movement of wheat to the coast, and 
a stimulus is given by consequence to Argentine rail- 
way traffic. 

‘he largest Argentine system—the Buenos Ayres 
Great Southern, which had an average of 2304 miles 
of line in operation during the second half of 
1902, as compared with a corresponding average of 
2203 miles on the Buenos Ayres and Rosario—main- 
tains its comfortable 7 per cent. dividends without 
any apparent difficulty, the substantial balance of 
99,492/. having been carried forward from the -past 
six months to the current half-year, while the 
company has also formed such substantial reserve 
funds that the interest received upon reserve account 
for the six months ending December 31 was 11,693/. 
The net profits of the Buenos Ayres Great Southern 
also increased in the second half of last year to the 
extent of 61,092/., the ratio of the working expenses 
to the traffic receipts being brought down to 47.63 per 
cent., as compared with 49.55 per cent. in the second 
half of 1901. 

The Buenos Ayres Great Southern is at present ex- 
tending its system from Bahia Blanca to Olavarria, 
a distance of 177 miles. Considerable progress has 
been made with this extension during the last few 
months, and it is expected that the line will be 
opened for traffic by July 1. It is further antici- 
pated that the extension will contribute a sub- 
stantial revenue to the company, while it will 
also reduce the distance between Buenos Ayres and 
Bahia Blanca by 34 miles, and thus considerably 
economise the working of through traffic. The company 
has obtained a concession for an extension from Tres 
Arroyas to Loberia, a distance of 90 miles; and the 
directors have decided to proceed at once with the 
construction of the line, which, when completed, will 
form another connecting link in the company’s existing 
system. An extension of the Buenos Ayres Western 
from Trenque Lauquen to Carhué connects that 
system with the Buenos Ayres Great Southern at 
Carhué ; the junction has been laid in, and it is ex- 
pected that the branch will be opened for traffic in the 
course of this month. A steel mole at Ingeniero White 
has been completed, and there is now a quay space of 
3183 ft., providing accommodation, with a depth of 
23 ft. at low water, for ten ocean-going vessels, as well 
as for a number of smaller craft, such as coasting 
vessels, lighters, &c. A timber mole at Ingeniero 
White has also a quay space of 767 ft., and provides 
accommodation, with a depth of 23 ft. at low water, 
for two ocean-going vessels, in addition to supplying 
accommodation for lighters, &c. It may be noted that 
the Pringles extension of the Buenos Ayres Great 
Southern has been ballasted with stone. The exten- 
sion, which is expected to be opened for traffic in 
July, will form part of the main trunk line between 
Buenos Ayres and Bahia Blanca; and when stone 
ballast has been completed right through to the capital, 
it will be possible to establish a fast train service 
between the two cities. 

The ratio of the working expenses to the traffic 
receipts upon the Buenos Ayres and Rosario last 
year was 52.89 per cent. as compared with 52.80 per 
cent. in 1901. The revenue of the system declined 
last year to 2,297,148/., as compared with 2,502, 1527. 
in 1901, but it has experienced a considerable expan- 
sion during the first four months of 1903. It should 
be observed also that the working expenses were re- 
duced last year to 1,215,047/., as compared with 
1,321,1032. in 1901, so that the decline in the com- 
pany’s revenue in 1902 was neutralised, to a con- 
siderable extent, by the strict economy enforced by 
the management. 

The Government of the Argentine Republic recently 
invited tenders for the purchase of the Andine 
Railway, a line about 211 miles in length, having 
junctions with the Buenos Ayres and Rosario system 
at Villa Maria and Rio Cuarto, and the directors of 





the Buenos Ayres and Rosario deemed it advisable to 
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submit a tender. The decline in the revenue of the 
Buenos Ayres and Rosario, last year was due to a bad 
failure of the Argentine wheat crop in 1902, as well 
as to porter tears depression in commercial circles, 
The improvement in the traffic receipts in the first 
three months of 1903 was, however, no less than 
226,817. The Firmat and Rio Cuarto extension of 
the Buenos Ayres and Rosario commenced in July, 
1901, is now well advanced towards completion, and, 
indeed, for some months past it has been in partial 
working. The Carlota and Rio Cuarto extension of 
the Buenos Ayres and Rosario, 66 miles in length, 
has also been completed and opened for traffic, and 
considerable progress has been made with the con- 
struction of grain elevators at Dock No. 2, Buenos 
Ayres. Stone ballast has been completed upon 55 miles 
of line between Victoria and Vagues. 

The revenue of the Buenos Ayres Western increased 
in the second half of 1902 to 546,190/., as compared 
with 427,685/. in the corresponding period of 1901, 
while the net profits were 282,684/. and 204,992/. 
respectively. The ratio of the working expenses to 
the traffic receipts stood in the second half of last 
year at 48.25 per cent., as compared with 52.07 
per cent. in 1901. The first section of an extension 
of the Buenos Ayres Western from the south-west of 
Lincoln to Flora, a distance of 67 miles, has been 
completed and opened for traffic. Plans for a 

rolongation of the extension from Flora to the 
fousdney of the province of Buenos Ayres, a further 
distance of 56 miles, have been approved by the 
Argentine Government, and the construction of the 
works has been commenced. At some points upon the 
Buenos Ayres Western renewals of permanent way are 
being made with 80-lb. rails, while the track is also 
being strengthened by the addition of two extra 
sleepers per rail length. 








THE VIEILLE MONTAGNE. 

Tuts famous continental industrial company gives 
its proprietors a dividend upon their capital for the 
past year at the rate of 35 per cent. per annum. This 
result was, to some extent, attributable to the fact 
that the average price of rough zinc last year was 
18/. 9s. per ton, as compared with 16/. 19s. per ton in 
1901. The price of lead last year averaged, how- 
ever, only 11/. 3s. 7d. per ton, showing a fall of 
1/. 8s. 4d. per ton as compared with 1901. The com- 
pany’s foundries produced last year 70,872 tons of 
rough zinc, while the rolling mills turned out 62,942 
tons of rolled zinc ; the company also made 8642 tors 
of zinc white during the past twelve months. Upoa 
the whole, the past year’s working was attended with 
less trying vicissitudes than have been experienced by 
the company in some previous years. The production of 
zinc in Europe last year exceeded that of 1901 by about 
12,000 tons, but the production of zinc in the United 
States was absorbed at home ; and this had, of course, 
the effect of steadying the zinc markets. The fact that 
the United States consumed their last year’s zinc pro- 
duction at home was rendered all the more striking 
by the increase in the American production of zinc, 
which was carried from 122,000 tons in 1901 to 138,000 
tons in 1902. The price of coal ruled high last year, 
and this involved the company in an increased outlay 
of 60,0007. in 1902. On the other’ hand, labour was 
more easily obtainable in the principal industrial 
centres last year, and the company profited by an im- 
proved organisation of its working force. Minerals, 
while remaining dear, also became less scarce in the 
course of 1902. The production of sulphuric acid was 
further developed last year in the company’s Baelen 
Wezel Works ; 48,840 tons were delivered during the 
year. This department of the company’s operations 
has been carried on to the satisfaction of the council of 
administration ; it has procured the company a further 
source of profit, and it has compensated for previous 
sacrifices which have been made. The benevolent insti- 
tutions founded by the company continue to render 
great services to the working staff, and the council of 
administration observe that they have enabled the 
company to maintain the traditions of humanity and 
charity which have long been the pride of the Vieille 
Montagne. The profit realised by the company last 
year was 181,013/., increased to 181,679/. by a reli- 
quat of 666/. brought forward from 1901. After 
providing for an interim dividend at the rate of 5 per 
cent. per annum, the council of administration carried 
32,602/. to the statutory reserve, and the amounts due 
to the council, as well as to the managing director, 
further reduced the balance available for dividend to 
128,7007. Out of this balance the council of adminis- 
tration propose a further dividend of 30 per cent., 
making 35 per cent. for the year, a final balance of 
27,003/. being carried to the credit of 1903. The 
reserves formed by the company stood at the close of 
1902 at 504,798/7. The funds held by a savings bank 
for the benefit of the staff stood at the same date at 
159,137/. The company’s share capital stood at the 
close of last year at 360,000/. The company had also 
an obligation debt at the same date of 320,000/., 
making a total effective capital of 680,000/. 








MISCELLANEA. 


A SPECIAL meeting of the Physical Society will ba held 
on Friday, June 5, at 5 p.m., at University College, 
Gower-street, W.C., when Professor Rutherford, of Mon- 
treal, will read a paper on ‘‘Radio-Active Processes.” 
A discussion will follow, in which it is hoped that 
several prominent physicists will participate. 

Under the title of the ‘‘ Electrical and Autovar er 
ment of Phillips’ Monthly Machinery Register,” Mr. 
C. D. Phillips, of the Emlyn Iron Works, Newport, 
Mon., is issuing a list of new and second-hand electric 
motors and other plant, and of motor cars and motor 
bicycles. 


We have received a copy of the rules of the newly 
inaugurated Faraday Society, of which Mr. F. 8. Spiers, 
of 82, Victoria-street, S.W., is the hon. secretary. Mr. 
J. W. Swan, F.R.S., has been appointed to the office 
of president, and the vice-presidents include Lord Kelvin, 
Sir Oliver Lodge, Dr. Mond, and Mr. James Swinburne. 
The subscription has been fixed at 27. perannum. The 
first ordinary meeting will be held on June 30 next. 


A parallel ruler, specially designed for ‘section 
lining,” is now being introduced by Messrs. B. J. Hall 
and Co., of 39, Victoria-street, S. A notched cylin- 
der is fitted on the roller of the rule, the notches being 
evenly spaced. A spring pawl fits into these notches, 
and as the rule is moved over a drawing the motion is 
slightly arrested at each notch. As the notches are 
equally spaced, section lining can be executed with great 
uniformity. 


In his presidential address to the Canada section of the 
Society of Chemical Industry, Dr. W. R. Lang states 
that the petroleum industry is one of the most highly 
organised in the Dominion. The oii fields are mainly in 
Ontario, though others have been located in Quebec, 
Nova Scotia, and New Brunswick. The system of drill- 
ing and pumping now used enables a well yielding only 
8 to 10 gallons a day to be profitably worked. <A central 
engine does the pumping for a large number of such wells. 
On one property near Petrolea, 233 wells, scattered over 
an area of 400 acres, are thus worked by one central 
engine. The cost of sinking a well 500 ft. deep is only 
125dols. In 1900 there were about 10,000 wells in opera- 
tion, yielding an average of 71 barrels of oil each. 


The electrical supply of the City of Butte, Montana, 
is of interest, since it is in part generated locally by a 
steam plant of 3000 horse-power, and in part is obtained 
from three water-power plants, of which one of 5000 horse- 
power is situated on the Missouri River, 60 miles away, 
another of 2000 horse-power on the Madison River, 
67 miles away, whilst the third plant, which is also of 
2000 horse-power, is situated on the Big Hole River, 
20 miles away. Three of these plants are worked 
together with no more difficulty than if situated 
within the same building. The voltage used on the 
Missouri River line is 50,000 volts. The wires are spaced 
78 in. apart, which is said to be sufficient to prevent 
arcing across. On the Madison River plant the lines are 
of aluminium and the voltage is 40,000. 


In a paper read before the tenth National Irrigation 


Congress, Colorado, last year, Mr. W. H. Jaques, 
M. Am. Soc. C.E., gave some particulars as to a solar 
motor constructed by him and erected at Pasadena, 


Southern California. The apparatus consists of a mirror 
in the shape of a truncated cone 35 ft. across in its greater 
diameter, and 17 ft. across at its smaller diameter. The 
total reflecting area is 1000 square feet. A copper boiler 
9 ft. long and 12in. in diameter is fixed along the axis 
of the cone and receives the reflected sunlight. Steam is 
generated in this boiler at 210 lb. pressure, and in suffi- 
cient quantity to run an engine of 10 horse-power. The 
mirror is built up of small plates of glass silvered at the 
back, and is mounted so that its axis can be altered 

eriodically to meet the changing declination of the sun. 

tis further driven by a clock, just like an astronomical 
+ age so that it is always kept directed towards 
the sun. 


Experiments intended to determine the practicability 
of preserving steam coal by immersion in sea water were 
begun at Portsmouth last week. Twenty-one tons were 
selected from the same stack, and divided into three 
lots—two of 10 tons and one of 1 ton. The 10-ton lots 
are to be further divided—five perforated cases, each con- 
taining 2 tons, being submerged ; while five mounds, each 
of 2 tons, will be protected on shore by tarpaulins. The 
1-ton lot is to be burned this week, when the calorific and 
evaporative qualities are to be carefully noted by the 
officers who are entrusted with the trials. No further 
test will be made for twelve months, when one of the 
submerged lots will be tried in competition with one of 
the mounds stored on shore, and the results will be com- 
pared with those obtained at the combustion of coal 
drawn fresh from the stack. Further trials with the 
selected coal will be made from time to time. 


According to an article in the Iron Age, the low phos- 
phorus content of basic steel has caused trouble in the 
rolling of thin steel plates for tinning, the pack of plates 
being liable to weld together in going through the rolls. 
The Sharon Steel Company have accordingly adopted the 

lan of adding phospho-manganese to the molten steel as it 
ies in theladle. The phospho-manganese is obtained from 
England, and has the following tomposition :—Manga- 
nese, 65 per cent. ; phosphorus, 25 per cent.; iron, 7 per 
cent.; carbon, 2 per cent.; silicon, 1 per cent. No ferro- 
manganese is required when this compound is used, and 
the phosphorus content of the resultant metal can be gra- 
duated toa nicety. Since the adoption of this plan, it is 
stated that the percentage of steel wasters thrown out in 
the sorting-room of the tinplate mill has been cut down 








from 28 to 5 per cent. Before this compound was adopted 
the plan had been tried of adding the phosphorus in the 
form of apatite, and later on ferro-phosphorus was tried, 
but the phospho-manganese has proved both better and 
cheaper. 

The Board of Agriculture give notice that a ‘‘ Memoir 
of the Geology of the Country near Leicester” has 
recently been published, price 3s. This memoir contains 
a full account of the geology of Leicester and adjacent 
country northwards, as far as the important granite 
quarries of Mount Sorrel, and eastwards into the borders 
of rg eg _ — is oo a — 
country, being large euper marls, lias clays, an 
boulder clay. . The dnift deposits cover the larger part 
of the area, and their importance from an agricultural 
point of view is evident. Records of boring and well 
sections are given, and there is a full list of fossils from 
the Trias, Rhaetic, and Lias formations. The colour- 
printed drift map-sheet 156, _— 1s. 6d., which accom- 
panies this memoir, has attached to it a section showing 
the general structure of the country. Copies of the 
memoir and of the map may be obtained from any agent 
for the sale of ordnance survey maps, or directly, or 
through any bookseller, from the Ordnance Survey Office, 
Southampton. 


Ueberall states that a larger number of German war- 
ships will be launched this year than in any previous year. 
Of three battleships the first to be launched will be ‘‘ J,” 
at the Schichau Yards, Danzig, during the spring ; the 
second will be ‘‘L,” at the Germania Yards, Kiel, in 
the summer; and the third will be *‘K,” at the Vulcan 
Yards, Stettin, intheautumn. A large armoured cruiser, 
Ersatz Kaiser, will be launched in the summer at the 
Imperial Yards, Kiel. Three small cruisers will 
launched next month: ‘‘ K,” at the Vulcan Yards, 
Stettin; ‘‘L,” at the Weser Yards, Bremen; and 
Ersatz Zieten, at the Imperial Yards, Danzig. Finally, 
during this oe will be launched the gunboat ‘‘B,” at 
the Vulcan Yards, Stettin, and a river gunboat at the 
Schichau Yards, Elbing. The total number of German 
warships to be launched during this year, therefore, is 
nine—seven at private yards and two at Government 
yards. Five new German warships will be put into com- 
mission during the year—namely, the two battleships 
Mecklenburg and Schwaben, and the large cruiser Prinz 
Adalbert, and the two small cruisers Undine and Arcona. 


The Australian Review of Reviews contains an interest- 
ing description of the new water supply to Coolgardie, 
written by the Hon. C. H. Rason, Minister for Public 
Works. The water is obtained from a reservoir formed 
in the Darling Mountains at a total cost of 235,000/. 
The water is led from this reservoir to Coolgardie through 
330 miles of 30-in. steel pipes. The cost of these 
ag was 1,025,1247. Work for the reservoir dam on the 

t. Helena River was started in 1899. Much trouble 
was experienced in securing a water-tight foundation, 
since a fissure was found extending to 90 ft. below the 
river bed. The pipe line is broken up into six sections, 
at each of which a pumping station and receiving-tank is 
erected. The designed maximum supply is 5,000,000 
gallons per day. The total cost has been 2,850,000/., and 
the annual charges, including maintenance, management, 
and a sinking fund, are estimated at a total of 300,000/ 
Assuming that 2,500,000 gallons per day are taken, the 
water must be sold at 6s. 6s. per 1000 gallons to pay ; 
but if the demand rises to 5,000,000 gallons per day, the 
rate charged can be reduced to 4s. per 1000 gallons. The 
level of the main receiving reservoir at Coolgardie is 
1290 ft. above the impounding reservoir. The friction 
head of the line is 1208 ft., and the pumping plant, in- 
cluding reserves, is of 6187 horse-power. In the West 
Australian Mining, Building, and Engineering Journal 
we find some further particulars as to the steel pipes 
which form the great water conduit. These pipes are 
made in 28-ft. lengths, their diameter is 30 in., and the 
thickness of the metal varies from 4 in. to j% in. 
according to the head. The joints are made without 
rivets, on a plan patented by Mr. Mephan Ferguson, of 
Adelaide. The total length of the conduit is 334 miles, 
of which 242 miles were laid and jointed in ten months. 
Each pipe length was tested to 400 lb. pressure, and its 
cost was 16/. 10s. when the metal was }in. thick, and 
227. when 45; in. thick. The total time taken to manu- 
facture a length is said tobe only 8 minutes. The total 
contract price, including joint rings, was 1,025,124/., of 
which not more than 100,000/. went in wages, but a good 
deal was spent in plant. 








South Eastern AND CHATHAM RaILWways.—This com- 
pany has issued a guide to coast resorts, with some very 
effective sketches by Mr. Thomas Garratt, A.R.I.B.A:; 
while the letterpress by Mr. W. T. Perkins tells in an 
entertaining way the story of many seaside places so far 
apart as Bexhill and Margate. 





Water Works Directory AND Sratistics, 1903.— 
We have just received from Messrs. Hazell, Watson, and 
Viney, Limited, 52, Long Acre, W.C., a copy of the 
twenty-sixth issue of another of their very serviceable 
annuals—the Water Works Directory and Statistics for 
1903, which gives a list of the chairmen, managers, en- 
gineers, and secretaries of practically every water-supply 
undertaking in the kingdom. The names of the districts 
are classified alphabetically, and under each there is also 
given particulars as to source, area, volume of supply, 
cost charges and revenue, with indication of the geological 
and engineering features, and a notification of the cha- 
racter of the water, so that it is easy to find the details for 
— district. An alphabetical index is also given of the 
officials. Accuracy is assured by the is and assist- 
ance given by the British Association of Water Works 
Engineers. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 20, 1903. 

THe downward tendency in pig-iron prices still 
continues. Middlesbrough iron has declined to 46s., 
while Scotch declined to 51s. 9d. Recent orders for 
pig iron sent to Germany have been cancelled on 
account of the decline at home. Rumours of a cut 
of 2 dols. a ton in steel billets disturbed the entire 
American market last week, but the rumour was 
without foundation. Foreign billets are being im- 
ported at a cost of 28 dols., and new orders for the 
time being are of small proportions. Consumers 
everywhere are holding back in order to fully ascer- 
tain the extent of the depression and the probable 
decline in prices. Finished iron remains about the same, 
while finished steel is very strong on account of the 
oversold condition of the market. Generally speaking, 
the iron and steel industry is quiet, but there is a great 
deal of business held up until the bottom level of prices 
has been reached. ilroad requirements are also 
held in check, as consumers believe that the continued 
anticipation of orders is largely responsible for the 
firmness in prices. The impression here is very strong 
that all iron and steel products are too high, and that 
by delaying orders for a few weeks manufacturers will 
yield to the pressure and quote lower. The enormous 
railroad traffic continues, and the gross earnings for 
the month of April on 140 loads shows an increase over 
April of last year of 13.67 per cent. 

The increase in net returns will not be as favourable 
owing to the considerable increase in cost of material 
and wages rates. The expansion of gross earnings, 
however, is very encouraging to the stock markets. 
There will be a very heavy grain movement this year, 
as the wheat crop is estimated at 100,000,000 bushels 
over that of last year. The livestock movement will 
also be much heavier. Leading staples will also add 
materially to the volume of traffic. Passenger traffic 
is growing in volume. For the fourth week of 
April, 62 roads report an increase in gross earnings 
over same week last year of 17.25, and, for the first 
week of May, 53 roads show an increase in gross 
earnings over same week last year of 14.94. 

The tin market is extremely unsettled, and the 
tendency is downward. Arrivals of tin at Atlantic 
ports for the month to date aggregate 2097 tons; 
stocks afloat are estimated at 4344 tons ; the copper 
market shows a strong undertone ; exports this month 
foot up 4127 tons, against 6867 tons for the same 

sriod last year. The deficiency in exports from 
leveey to date, compared with the same period last 
year, show a decline of 32,611 tons. The lead market 
nas been very quiet. Lake and electrolytic are 14} to 15; 
castings, 14 cents; pig lead is maintained at 4.374; 
spelter is scarce both here and in the West, and closing 

uotations on spot lots here are 5.75. The opening of 
the summer season shows a very strong market as to 
future requirements. Consumption is very heavy in 
all lines, and stocks of raw material and merchandise 
are comparatively light. The Calumet and Hecla 
Company have declared a dividend of 10 dols. per 
share, payable June 19; this makes the fourth divi- 
dend for the fiscal year, aggregating 25 dols. per share. 

The United States Steel Corporation is now charter- 
ing vessels for the transportation of ore, and will con- 
tract for 20,000,000 tons. The rates range from 85 
cents from the head of Lake Superior to 65 cents per 


ton from Escanaba. There are abundant tonnage 
facilities, and the freight rates are reasonable. 
The financial markets are strong, and there is 


less apprehension expressed this week regarding 
the possibilities of the usual summer financial strin- 
ency which occurs during the crop-moving season. 
Pnepaeations are being made for this eat Me strin- 
gency long in advance, and the banks are generally 
conceded to be able to meet.all demands upon them. 
The financial question will be the absorbing one at the 
next session of Congress, and probably to the exclu- 
sion of all other economic questions. 








BOILER EXPLOSION AT EDINBURGH. 

A FORMAL investigation has been conducted by the 
Board of Trade with regard to the circumstances and cause 
of a boiler explosion which occurred at the works of the 
Oakbank Oil Company, near wove ir] on December 17 
last, and by which two men were killed. The Commis- 
sioners were Sheriff Johnston and Mr. David Crichton. 
Mr. Henry Smith, W.S., appeered for the Board of 
Trade, Mr. Moncrieff for the Oakbank Oil Company, 
and Mr. Ure, K.C., for Messrs. Barclay, Sons, and Co., 
Kilmarnock. 

The first witness examined by Mr. Smith was Mr. Pea- 
cock, engineer-surveyor to the Board of Trade, at Leith, 
who described the boiler, which, he said, was of the loco- 
motive type attached toa tank engine. The firebox had 
been in use since February, 1889, and some repairs were 
effected in August last. The safety valves appeared to be 
in good order. The explosion was caused by the develop- 
ment of a crack in the firebox plate, which made it too 
weak to withstand the pressure of 120 1b. at which the 
boiler worked. It was not a case of overheating from 
shortness of water, and the plates appeared to be of good 
quality. The working pressure was not excessive, and 


even if slightly higher it would have been. within the 








limits of safety under ordinary circumstances. A bolt in 
one of the stays of the firebox was missing when he 
“xamined the boiler. Cracks caused by the process of 
tlanging in course of manufacture were not uncommon, 
and it was possible for them not to be shown by the 
pe prege ws test. He had not had any previous experience 
of the short girders and slings used as stays for the firebox 
of this boiler. The crack referred to might have been 
there for six months. 

By Mr. Moncrieff : In his opinion the boiler was not so 
structurally defective as to be unfit for the pressure it had 
to bear, but in the case of arupture of the plate the crown 
must inevitably have come down. 

r. William Shears, senior engineer-surveyor to the 
Board of Trade at Leith, confirmed the evidence of the 
last witness. He, too, was unfamiliar with the short 
girder stays used in the boiler. , 

Mr Adam Young, engine-fitter at Oakbank works, said 
he overhauled the locomotive and examined the firebox 
last August, but found nothing wrong and no sign of 
lea’ He looked round with a lamp, but did not test 
the plates with ahammer. In October a test of 125 lb. by 
hydraulic | somes was applied, but no flaw or leakage 
was then discovered. 

Mr. Thomas Hunter, foreman engineer at the works, said 
he had examined the firebox, and applied the hammer 
test to the stays and plates before the explosion, and 
found no crack. From the mine to the works there was 
a very heavy gradient, and full steam was necessary. At 
120 lb. the safety valves blew hard ; but when the engine 
was standing he had seen the gauge indicate 130 lb., which 
meant that steam was made quicker than it could esca 
from the safety valves. Both the fireman and driver who 
were killed by the explosion were experienced and reli- 
able men. He was not previously aware that the girder 
stays were so short. 

Mr. John Wishart, who had been general manager of 
the Oakbank Oil Company for the last twenty-five years, 
said that the locomotive was made in 1884 by Messrs. 
John Barclay and Co., of Kilmarnock, a firm which had 
no connection with Messrs. Andrew Barclay, Sons, and 
Co. So far as he could learn, the boiler had had three 
new fireboxes, the last one having been fitted in February, 
1889. All the boilers at the works were insured and 
regularly inspected, and the locomotive which exploded 
was insured for 250/. with the Scottish Boiler and Engine 
Insurance Company. In October, 1898, that company 
reported that the tube-plate and firebox were unsafe, and 
that the boiler should be laid up for repairs. The same 
day witness wrote to Messrs. Andrew Barclay, Sons, and 
Co., of Kilmarnock, ordering them to make the necessary 
repairs. No expense had been stinted in order to keep 
the boiler in good repair. On February 3, 1899, the 
Insurance Company reported that the repairs had been 
carefully carried out. At that time he knew nothing 
about the construction of the firebox stays. Since 1899, 
the boiler had been examined every half-year by the In- 
surance Company’s inspectors, and in August last they 
suggested that an hydraulic test should be applied. This 
would probably have been carried out had. witness not 
been laid aside by illness. 

By Mr. Ure: The firm of Messrs. Andrew Barclay, 
Sons, and Co., he now learned, were not the original 
builders of the locomotive. When the repairs were made 
Messrs. Barclay pointed out some additional defects in 
the firebox beyond those they had been instructed to 
attend to, but there was no charge in their account for 
new girder stays or slings, and he understood therefrom 
that the firm did not put them in. 

Mr. Alexander C. Thomson, works manager at Oak- 
bank, deposed that he had never heard any complaints 
respecting the boiler. He had come to the conclusion 
that whatever was the immediate cause of the explosion, 
it would not have occurred if the stays had been longer. 
He thought the crack referred to by the Board of Trade 
surveyors might have developed in three weeks. The 
fracture might have been caused by the movement of the 
crown of the firebox, and that movement would be en- 
couraged by the shortness of the girder stays. Up to the 
time of the explosion he was quite ignorant that the stays 
were so short. Had they been longer the explosion might, 
he thought, have been prevented. 

Mr. James Brown, foreman boiler-maker with Messrs. 
Barclay, Sons, and Co., said he had occasionally seen 
short girder stays used, but not often, and never at all by 
his present employers. When they repaired the exploded 
boiler three years ago, he noticed the short girders ; but 
his firm had not put them in. He had worked for another 
firm of the same name thirty years ago, and that firm, 
witness said, used short girder stays, and were the makers 
of the boiler which had now exploded. 

Mr. Francis G. Allan, works manager to Messrs. Bar- 
clay, Sons, and Co., said that all that his firm had done 
to the boiler was to put in a new firebox. The stays and 
girders used in the boiler were never made by them, and 
they never used such stays, but at the same time he would 
not consider them dangerous. He thought that the crack 
in the firebox plate would probably be due to overheating, 
which would certainly weaken the copper of which the 
tirebox was constructed. The overheating would be caused 
by shortness of water; the plate being so very clean on 
the water-side was an indication of this. The fusible 
plug was crusted over and was useless. 

By Mr. Moncrieff : He would not now put in a firebox 
with the same girder stays as were used in this instance ; 
certainly not without drawing attention thereto. But he 
would not condemn the short girder system as dangerous. 

Mr. A. Auld, outdoor representative of Messrs. 
Andrew Barclay, Sons, and Co., said he had formerly 
been employed as draughtsman with the firm of Messrs. 
John Barclay, River Bank. He knew that that firm 
made short girders such as were used in the boiler in 
question, and loeomotive boilers with similar stays and 
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hangers were in use at the present day in Lanarkshire 
and elsewhere. 

Mr. Shiells, of the firm of Messrs. Shiells and M’N icol, 
boilermakers, Airdrie, said that some years ago his firm 
put a new firebox into the boiler for the Oakbank Com- 
pany. It was the same as the original firebox in design 
and construction. He did not think that short girder 
stays were desirable. 

Mr. William Baird, boiler inspector, in the employ of 
the Scottish Boiler Insurance Company, said he examined 
the exploded boiler when it was being repaired at Kil- 
marnock. He witnessed the hydraulic test to a pressure 
of 180 1b. for half an hour, and the test was very satis- 
factory. This was after the repairs had been completed. 
He saw the boiler after the —— and there was no 
sign of shortness of water. e attributed the fracture 
in the plate, which caused the —. to ordinary wear 
and tear, though it might have been influenced by hard 
firing. He did not think that, had an examination been 
made three or four months previously, a flaw, supposing 
one existed, would have been discovered. 

Mr. R. D. Munro, chief engineer to the Scottish Insur- 
ance Company, deposed to the boiler being under their 
insurance. At the point of fracture the copper broke 
like a piece of cast iron. The explosion, he thought, was 
due to the weakness of the sling-stays of the firebox, 
combined with a want of ductility in the plate at the 
place where the rupture occurred. The low ductility 
might have been due to a defect in the plate or to the 
conditions of working. Examination showed clearly that 
the left front stay had been disconnected at the top for 
some time prior to the explosion. This had tended to 
throw undue stress on the plate. The pin securing the 

irders to the crown of the firebox was, in his opinion, out 
fore the explosion occurred, and was the immediate 
cause of the rupture. That was, in his opinion, clear. 
If he had had the opportunity of examining the firebox 
and seen its construction, he might have taken upon him- 
self the duty of putting before the Oakbank Oil Company 
what he regarded as the t construction of locomotive 
boiler ; but he would not have refused to insure the boiler 
as it was constructed. 

By Mr. Ure: A weakness in the plate could not be de- 
tected by anything short of breaking the plate. He had 
frequently seen fractures in copper plates, but he had 
never seen a firebox crown come down except as the result 
of severe corrosion or overheating. 

Mr. Thomas Turner, managing director of Messrs. 
Andrew Barclay, Sons, and Co., said he did not think that 
the weakness of the firebox stays kad anything to do with 
the explosion. The conditions of working the boiler were 
favourable to bringing about opportunities for overheating, 
which might happen now and again, and no one be 
to blame. To all appearance the crack which had 
occurred in the plate was due to overheating at some 
period, but there was no direct sign of such overheating 
at the time of the explosion. The firm witness was con- 
nected with always used the long girder system of staying 
for locomotive fireboxes, 

In giving judgment, Sheriff Johnston said that he and 
his colleague were of opinion that the stays were insuffi- 
cient to properly strengthen the firebox, owing to their 
being too short. They thought that had the stays been 
longer the amount of pulsation would have been less, and 
they attributed the development of the crack to this pro- 
cess of pulsation, assuming that there was no flaw in the 
metal. So far as the Oakbank Oil Company were con- 
cerned, no fault whatever could be attributed to them. 
With regard to the Scottish Boiler Insurance Company, 
the Court certainly wondered that they continued to 
insure the boiler without having any knowledge of 
its internal construction from drawings 4 on 
complete examination; but at the same time the court 
could not ignore the fact that the insurance company had 
no direct responsibility in that matter to relieve other 
people of any liability in regard to their failing to take 
certain steps which might have been to their interests. 
As regarded Messrs. Barclay, Sons, and Co., who sup- 
plied the new firebox, the court considered that their 
fireman, Brown, when he found that the method of stay- 
ing this boiler firebox was quite different to that employed 
by his own firm, that it was an unusual form of staying, 
and one which very rarely came to his notice, should have 
felt it his duty to communicate with his principals. He 
did not do so, and, in co uence, his superiors were 
entirely ignorant of the state of things. Under these 
circumstances Messrs. Barclay were not responsible for 
their employé. The court found that none of the parties 
to the inquiry were at fault in the matter ; and, further, 
that it was impossible to say what precisely caused the 
explosion. Something evidently af ge med to cause 
a sudden shock to the boiler, and thereby lead to a great 
excess of pressure, which resulted in rupture of the plate 
where the crack existed. None of the parties concerned 
would be ordered to contribute towards the costs of the 
investigation. 








THE AvusTRIAN Lioyp.—The net revenue of the Aus- 
trian Lloyd Shipping Company last year was 232,007/., 
being 18,2917. less than the revenue acquired in 1901. The 
dividend for 1902 will be at the rate of 2 per cent. per 
annum, as compa: with 4 per cent. per annum distri- 
buted for 1901. 


Contracts.—Messrs. Harland and Wolff, Limited, of 
Queen’s Island, Belfast, have placed a contract with the 
British Thorason-Houston Company, Limited, for one 
main switchboard for their new oregon station, con- 
sisting of 64 panels for controlling the whole of the 
generating plant, and the distributian system for their 
extensive aoe The switchboard, which will be 
128 ft. in length, is probably the largest for a private in* 
dustrial plant in the country: 
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THE LENOX WEDGE-CLUMP MOORING ANCHOR. 
CONSTRUCTED BY MESSRS. BROWN, LENOX, AND CO., ENGINEERS, PONTYPRIDD. 











THE want of an efficient and cheap form of mooring 
anchor has long been felt, and various plans relating 
thereto have been devised and patented, but so far 
without any marked success, except as regards mooring 
screws. Even these have serious drawbacks, such as 
the cost of the necessary appliances for putting them 
down, together with the expense and difficulties attend- 
ing the work ; and unless it is carried out by persons 
having previous experience, the chances are that many 
are so badly fixed that they are pulled out of the 
ground at the very times when it is of the utmost im- 
portance they should hold; moreover, when once 
they are loosened they cannot possibly regain a hold. 
Being asked to recommend a reliable mooring to 
supersede screws which had failed to hold, Messrs. 
Brown, Lenox, and Co., of 9, Martin’s-lane, Cannon- 
street, London, E.C., whose works are at Ponty- 
pridd, South Wales, decided to conduct experiments 
with the best-known forms of mooring anchors. The 
result of these experiments showed them that single- 
fluked mooring anchors gave the best results, but 
the prime cost of these is greatly against their 
general adoption. Next to this anchor came the 
mooring clump, used in old days by the Admiralty. 
This showed two serious defects: first, should the fore- 
foot come in contact with any hard substance, the 
clump readily turned completely over on its back, in 
which position it became practically useless ; second, 
the back end would often sink, causing the forefoot to 
rise, skid over the ground, and fail to hold. Other 
forms nt pouches with were useless for heavy moor- 
ings, and experiments with mooring screws were not 
made, for reasons already referred to. From the 
foregoing it became obvious that, provided the de- 
fects specified in connection with the mooring clump 
could be overcome, an efficient and cheap form of 
mooring anchor could be devised. Many plans were 
tried, including double-attachment eyes one above the 
other, with connecting bridles leading from each eye 
to the mooring chain, but finally the plan of passing 
the shank through the front of the clump, and at- 
taching it to the back by a hinged joint, as shown in 
our engraving on this page, was adopted, and proved 
far in advance of anything tried for the securing of 
large vessels with absolute safety. 

On looking at our engraving, it will be seen that 
any tendency of the clump to turn over on its back is 
at once arrested by the upper part of the slot coming 


in contact with the shank. Likewise any tendency to | 


skid would be arrested by the lower part of the slot 
acting in the same manner. After continued experi- 
ments on all kinds of ground, both suitable and 
unsuitable for anchorage, it became apparent that 
this anchor could not well be improved upon, yet 
a slight tendency to turn over sideways when tried 
upon rugged ground, with hard and soft places inter- 
spersed, was noticeable. Moorings, fortunately, have 
hot often to be placed on such ground; neverthe- 
less it was considered desirable, if possible, to over- 
come this one tendency to failure, and this was finally 
accomplished by prolonging the shank and fitting it 


with an ordinary stock ; but this last modification is | 


quite unnecessary in good anchorage. The holding 
Pp wer of this anchor was found to 


times that of any other tried, and it can, it is claimed, 





at least three | 


be cheaply put in place, since it has only to be lowered 
down into its proper position and left as any ordinary 
anchor. Its cost, we are told, is only about half that 
of ordinary mooring anchors made of good material 
and of reliable workmanship. 

The first sets of moorings with the short-shank 
stockless clump anchors, which, we may add, are 
patented, were laid in the River Orwell, at Ipswich, 
under the superintendence of the harbour engineer, 
Mr. T. Miller, to replace some composed of screws 
and millstones of enormous weight, which, together 
with mooring anchors, had previously been dragged. 
It was reported at the time the new moorings 
were to be laid that the anchorage consisted of a 
hard, smooth substance, only to be compared with a 
macadamised road; yet after heavy gales, when a 
large barque was riding to the moorings, the force of 
the wind was so great that it was sdeieandints con- 
sidered prudent to send down a diver to inspect them. 
His report was that everything was in order, and that 
the anchors had taken a thoroughly good hold of the 
ground, which they still maintain, having been in use 
since September, 1901. Many of these anchors have 
since been supplied, and in all cases they have proved 
most satisfactory. 








TELEGRAPH CaBLES.—The value of the telegraph cables 
and apparatus exported from the United Tieies in 
April was 920,7087., as compared with 54,5412. in April, 
1902, and 548,709/. in April, 1901. The aggregate value 
of the exports made in the first four months of this year 
was 1,261,741/.,as compared with 803,896. in the first four 
| — of 1902, and 1,377,977/. in the first four months of 
; 








| AGRICULTURAL ENGINES.—The value of the agricultural 
| engines exported in April was 84,573/., as compared with 
| 71,4687. in April, 1902,"and 47,4237. in April, 1901. The 
| value of the-exports made to European countries figured 
|in these totals for 67,063/., as compared with 61,164/. in 
| April, 1902, and 39,6907. in April, 1901. The aggregate 
| value of the agricultural enginesexported to A pril 30 of this 

year was 237,449/., as compared with 156,039/. in the cor- 

responding period of 1902, and 181,509/. in the correspond- 
| ing period of 1901. The value of the engines shipped to 
| various European countries to April 30 of this year was 
| 173,2977., as compared with 119, 2987 and 139,784/. in the 
| corresponding periods of 1902 and 1901 respectively. 





Daruineton Locomotive-BuiLpinc.—Messrs. Robert 
Stephenson and Com any. Limited, have completed at 
their Springfield Works, arlington, some powerful loco- 
tives for the Cambrian Railway and the South-Eastern 
and Chatham system. They are now engaged upon an 
order for eight freight locomotives for the Great Central 
Railway. In addition to this, the company has recently 
secured a contract from the Great Western Railway Com- 
pany for a number of large boilers. It appears that the 
Great Western Company has decided to equip all its 
express locomotives with the Belpaire type of firebox, the 
advantages claimed being an increased steam space and 
better facilities for cleaning ; all new engines, as well as 
| the present locomotives as they require new boilers, will 
be fitted accordingly. The Great Western Company is 
also introducing a new class of six-wheel coupled locomo- 
tive, which is fitted with telescopic boiler barrels in 





| accordance with American practice. 


SPLIT PULLEY. 


THE pulley we illustrate below has the boss, arms 
and rim cast in one piece. It is split in halves, the 
irregularity of the fracture making a close and inter- 
locking joint when the halves are bolted together. 
The ring is then bored, and turned on its face to afford 
a true surface, to which the wrought-iron rim is 
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riveted. For pulleys over 10 in. wide two frames are 
used. The makers of these pulleys, the Unbreakable 
Pulley and Mill Gearing Company, Limited, West 
Gorton, Manchester, inform us that experience has 
shown that the two arms, in combination with the 
ring, are amply sufficient for strength without other 
arms, and i is an advantage in appearance and 
weight.. They build all pulleys up to 18 in. in dia- 
meter on this system. 








INDUSTRIAL NOTES. 

Tue Forty-Third Annual Report of the Amalgamated 
Society of Carpenters and Joiners is a record of work 
done, and efforts made, in 1902 for the improvement of 
the condition of its members. The society was not 
able to do much to improve conditions ; its energies 
were almost entirely absorbed in ‘‘ resisting attacks 
upon privileges ” already gained. There was a down- 
ward trend generally in wages in most of the chief 
trades of the country ; the resistance offered in some 
cases staved off the proposed reductions, in others com- 
promises were effected, either in the amount or as to the 
date when the reductions should come into force. These 
conflicts resulted in a decrease of funds of -10,000/. 

The society had at the close of the year 848 branches, 
as follow :—England and Wales, 617; Ireland, 58 ; 
Scotland, 51; United States of America, 55; New 
Zealand, 15; Australian Colonies, 31 ;.South Africa, 
11; Canada, 10. The membership reached 70,000. 
The admissions during the year were 10,096 ; the net 
gain, after allowing for. deaths and exclusions for 
arrears, &c., being 2924, or 918 in excess of the previous 
year. There is a wholesome hint .in the report as to 
the lapse of membership; the general secretary sug- 
gests that in some instances the members are unduly 
severe upon some trivial offences, and thus drive 
members out of the union; then they strike in order 
to force them back again. This seems contradictory, 
but the fact is that the men who are foremost in pro- 
moting a strike against non-union men are often those 
who, by unreasoning severity, have driven men into 
revolt. 

The net income for the year was 172,676/. 15s. 3d. ; 
the total expenditure amounted to 182,522/. 18s. 8d. 
The former showed an increase of 8738/. 9s. 1d., the 
latter a decrease of 3839/. 3s. 3d.; the cash balance at 
the close of the year was 171,819/. 8s. 6d. But the 
total worth, including assets, house property, stock, 
&c., was 178,334/. 8s. Gd., or 2/. lls. per member, 
The actual decrease amounted to close upon 10,000/. 
in the year, mainly due to trade movements in which 
the union was involved. The income need not be 
dealt with in detail, as it includes the usual items. 
But the interest on investments reached 51391. 17s. 9d., 
the major portion being from stock, in which the 
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reserve fund is invested. Bank interest was less than 
in‘the previous year. 

The expenditure on unemployed benefit amounted 
to 46,8682. ; in the previous year, 44,107/. This is 
always a fluctuating amount. In 1898 the total sum 
so expended was only 13,462/. Since that year the 
amount has been continuously increasing. In that 
year the total represented 4s. 9d. per member on the 
average for the year ; last year it reached 13s. 5d., or 
nearly three times the amount in 1898. The cost 
of sick benefit was 38,890/. This also increases 
almost continuously year by year, to some extent 
because the older members are more liable to sick- 
ness than the young. Funerals cost 6615/., or less 
by 342/. than in the previous year, but within 8/. the 
same as in 1900. Accident benefit absorbed 4275/.—an 
increase of 90/. over the year previous. In this 
benefit the tendency is towards a decrease, owing to 
the greater care in scaffolding and in appliances for 
building operations. In this respect the Employers’ 
Liability Act, 1880, and the Compensation Act, 1897, 
exercise a wholesome influence. 

Superannuation benefit absorbed 24,483/. in the year 
1902—an increase of 3134/. over the previous year. 
The growth of this item in the accounts is serious. Ten 
years ago the amount required was 17,622/., or under 
3s. 10d. per member; last year the cost per member 
was 7s. It appears that sometimes members claim this 
benefit who are not justly entitled to it by the rules. 
Even under the rules it is granted in cases where the 
member is not really in need of it. Loss of tools by 
fire, water, or theft absorbed 3740/.; in the year pre- 
vious, 46947. This is a very valuable benefit to car- 

nters and joiners, whose chests of tools are costly. 
encvolent grants amounted to 3001/., and grants to 
other trades, 2291/. Disputes cost 20,877/.—a much 
larger sum than usual; but this amount was exceeded 
in the years 1901 and 1900. In the two latter years 
the members were engaged in battling for better con- 
ditions, while last year they were fighting to main- 
tain the advantages gained. 

The aggregate amount of benefits during the forty- 
three years of the union’s existence—1860 to 1902— 


was as follow :— 
Zea 2. 
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Unemployed benefit 696,671 
Sick benefit * ... 607,851 
Superannuation benefit ... 194,420 
Funeral benefit... ... 109,396 
Accident benefit ... ... 59,765 
Loss of tools—all causes... 59,026 
Benevolent grants ... 39,476 
Grants to other trades 33,450 
Dispute benefit . 275,205 


Aggregateamount _... 2,075,269 84.17 10} 
The total assets of the society at the commencement 
of the present year amounted to 178,334/, Of that 
total, 83,898/. are invested in Corporation stock, and 
constitute a reserve fund for superannuation benefit, 
or old-age pensions for aged members of the union. 





The American Federationist for the current month 
has a series of short articles on ‘‘ the Industrial Crime 
of Child Labour,” by seventeen writers, three of whom 
are women. It appears that there is a determined 
attempt to put an end to child labour in the United 
States.. There may be some differences as to what the 
child age should be, but the general opinion seems to 
be in favour of fourteen years of age. American work- 
men appear to be able to appreciate education far better 
than the British workman; they see that education is 
to be the great social lever in the industrial future. 
The chief editorial article is upon the ‘‘ New Judicial 
Usurpation through Injunctions.” It would seem that 
recently, at St. Louis and Waterbury, injunctions have 
been’ granted of a grave character to the labour move- 
ment in the States. The decisions given are strongly 
criticised as an interference witli the constitutional 
rights of American c'tizens. It appears that, in one 
case an injunction was granted ea parte, without notice 
to the defendants. In one case the injunction was 
dissolved by order of the court, but the language used 
in this case was regarded with as little favour as the 
original decision had been in granting the injunction. 
It is the utter uncertainty of the law which is causing 
such irritation and even denunciation. Other matters 
dealt with are the ‘ so-called anti-trust laws,” a shorter 
work-day,.trade union history in the United States, 
and rather, extensive reports of the organising secre- 
taries and agents in theStates and Canada. The activity 
in the labour world is almcst astounding ; it is mani- 
fest in all trades and industries ; the trade union labour 
is extensively used by. various trades, the manufac- 
turers being quite willing so to ear-mark their goods. 
Boneath it all are symptoms of unrest on a very large 
scule. 


The monthly report of the Boilermakers and Iron 
Shipbuilders shows a steady trade, with a slow ten- 
dency towards a decrease in the number of un- 
employed during each of the last three months. 
There was a decrease in the month of 147, as compared 
with the previous month. The total number on the 





funds was 7169; previous month, 7292. Of those 
3018 were on home donation ; signing the vacant book, 
1376 ; on travel, 56 ; on sick benefit, 1802; on super- 
annuation benefit, 917—increase under the latter 
head, 45. There was an increase of 106 in the total 
membership, after allowing for deaths and exclusions. 
The secretary, in reply to various questions, says that 
he does not advise members of the society to migrate 
to the United States at present. Shipbuilding has 
declined and is declining ; the boilermaking branches 
are fairly busy, but there is industrial unrest every- 
where, and a number of strikes are on at the present 
time. He points toa possible struggle on a — scale 
at no distant date as a reason for not rushing to 
America just now. The total membership of the 
union is given as 48,356 at the close of the first quarter 
of this year, to which must be added the increase since 
that date. The system of lending out money from the 
superannuation reserve fund on mortgage to members 
seems to be progressing satisfactorily ; an account is 
— of the mortgages already executed ; amounts 

ue—interest and principal, together with the prin- 
cipal due at date. The report reprints the re-drafted 
Trades Disputes Bill, now rejected by the House of 
Commons, and some papers upon technical education, 
industrial advancement, &c. There are also reports 
from the various district organisers, representing the 
chief centres of the branches of trade in connection 
with the society. Onthe whole, the report is favour- 
able as to the state of trade. 


The monthly report of the Amalgamated Society of 
Carpenters and Joiners states that wage questions 
have been engaging the attention of branches in various 
districts, but the evident improvement in trade 
renders it hopeful that the worst is over, if only for a 
time. Where notices had been given, but were un- 
expired, negotiations have effected settlements. In 
Glasgow the employers refused to renew the existing 
working rules, but after a strike of short duration 
the rules were signed. In two towns, Colchester and 
Wellington, the wages have been advanced, these two 
towns being the worst in the kingdom in the matter 
of low wages. In Hull there were disputes as toa 
re-arrangement of the working hours; after some 
negotiations a settlement was effected. At St. Helens 
a dispute arose as to fixing joinery made elsewhere ; 
the matter is still unsettled. But the difficulties are 
not with employers alone. In New York some 5000 
members of the Brotherhood of Carpenters are on 
strike against the members of the Amalgamated 
Society in that city. This action is condemned by 
other American unions. It is noted that the labour 
question in South Africa is still causing friction, but 
on the whole trade is good. The union had at date 
70,684 members ; of these, 1734 were on unemployed 
benefit, 1348 on sick benefit, and 1288 on superannua- 
tion allowance. Ina circular of the Labour Repre- 
sentation Committee, republished in the report, it is 
claimed that there are four of its members in the 
House of Commons. It takes no account of the other 
Labour members, as though the only thing of import- 
ance was membership of the Labour Representation 
Committee. 


The question of the supply of labour in the mining 
enterprises of South Africa is still of supreme import- 
ance, and little has as yet been done to solve the 
problem. Circumstances distinctly point to a deter- 
mination in some quarters to import Asiatics, and it is 
roundly stated that negotiations have been completed 
for the supply of a first batch of some 25,000 Chinese 
as acommencement. Native labour has been sought 
far and near in Africa, but it is said that the response 
is insufficient. British labour, it is said, is unsuit- 
able; therefore Asiatics are to be imported. It is 
very doubtful whether such a step would not be a 
direct infringement of the Acts for the abolition and 
suppression of slavery, in which this country played so 
distinguished a part, and over which we have spent 
so many millions sterling. But, apart from ‘this, 
the question is a grave one for our possessions in 
Africa. The Asiatic and African races are antago- 
nistic; if the several races come into conflict, the 
outlook in South Africa will be dark indeed. The 
artisan classes may not at first be so largely involved 
as unskilled labour ; but what affects the one will in 
the long run affect the other. The Colonial Office 
will need all its powers to avert disastrous conflicts, 
in which British workmen will be the chief sufferers. 


The position of the iron trades in the Wolverhamp- 
ton district during the past week was not regarded as 


very satisfactory. The orders booked were only for 
small lots to cover present requirements. There was 
an increasing demand for marked bars at full quoted 
rates. Makers hold to the standard quotations, and 
buyers renew at those rates. But this does not apply 
to unmarked iron, in which prices below quoted rates 
are accepted. Strip-makers have secured some heavy 
contracts, but at prices below quoted rates. The de- 
mand for common sheets has improved, but the orders 
given out are for small lots. The steel trades have 





been active for engineering and bridge-building pur- 

ses mainly. The engineering trades generally are 
airly well employed ; iron-founders report trade as 
good, boilermakers as moderate. In the railway sheds 
employment is good; as it is also in the cycle and 
motor industries. In the hardware trades there 
are variations. There is scarcely a branch in which 
reports state that trade is bad; the worst is in the 
tube trade. Brassworkers and nut, bolt, and nail- 
makers report trade as fairly good; the anchor- 
smiths and anvil-makers, good; chainmakers and 
vicemakers, slack ; makers of electrical fittings, iron 
hurdles and fences, good ; in other branches, mostly fair 
or moderate. On the whole the position is not un- 
favourable. 


In the Birmingham district reports indicate that 
there is progressive improvement in the iron and steel 
trades. Most of the furnaces are in full blast, and 
makers of finished iron, and especially those engaged 
in the unmarked-bar branch, are doing much better. 
Steel is in good demand for export purposes. In the 
engineering branches reports state that employment is 
moderate generally ; with toolmakers it is fair ; in the 
railway shops it is good ; with cycle and motor makers 
it is good, with overtime. In the other iron, steel, and 
metal-using trades employment is from fair to moderate 
generally. 


The position of the engineering trades in the Lan- 
cashire districts continues about the same generally, 
but the indications are favourable to further improve- 
ment. It is complained that new work comes forward 
slowly, and not in large quantities; but establishments 
are kept fairly well engaged, although the work in 
hand in many cases is not sufficient to carry them very 
far ahead. One good sign is that the unemployed lists 
of branches of trade unions show a continued decrease 
in the number of out-of-work members. The busier 
sections are locomotive and railway wagon builders, 
electrical engineers for the most part, and some sec- 
tions of the machine-tool trades. The iron trades 
remain in an almost stagnant condition ; the business 
done continues slow—for present requirements only in 
most cases. The engineering branches in the Man- 
chester and Liverpool districts are fairly well em- 
ployed, except in Stockport. Ironfounders are well 
employed, except at Liverpool. Boiler-makers report 
trade as moderate, brassfounders as good. At Crewe 
all sections are busy. In Oldham the engineering 
branches are quiet ; at Bolton and Rochdale better ; 
in Blackburn there is some improvement. The general 
outlook for the near future is favourable, if not alto- 
gether reassuring. 


The proposed reduction in wages of the South 
Wales miners was submitted to Lord Peel as arbitrator 
last week, when his lordship decided that there should 
be no reduction at present. He also decided that the 
amounts realised from small coal should be brought 
into the next audit. Hitherto these sums have not 
been included. This will give some advantage to the 
men ; it will be equivalent to an advance in wages, 
though it may not be of a large amount. The award 
is well received by the miners generally. 

On Saturday last some 500 colliers in the district of 
Ashton-under-Lyne came out on strike for a re-adjust- 
ment of wages, but the dispute is confined to one 
colliery. 

The council of the Northumberland Miners’ Associa- 
tion have again rejected the proposal to join the Miners’ 
Federation of Great Britain, this time by 46 to 13 votes. 
Some changes are suggested in the employment of boys 
under sixteen years of age, and a standard wage per 
shift for changemen was carried. 

The Scotch coal-owners have made a claim for a 
reduction in wages of 6} per cent. The matter will 
a — at the next meeting of the Conciliation 

oard. 


The federated employers in the engineering trades, 
at a conference held in Glasgow with the Clyde engi- 
neers, have agréed to raise the wages 1s. per week in 
Johnston and Motherwell, the basis to te 34s. per 
week in future. 


Chicago is just now in the throes of an industrial epi- 
demic, all sorts and conditions of men being in- 
volved. It is reported that 12,000 employés at hotels, 
restaurants, &c., threaten to strike for shorter hours 
and higher wages. They comprise cooks and chamber- 
maids, as well as waiters and porters. 


It is stated that the assassination of the Russian 
Governor of Ufa was an act of retaliation and ven- 
aes for his conduct at the iron works at Zlatonst. 

ailing to induce the strikers to disperse, he ordered 
the military to fire, when 150 were killed and wounded. 
But he went further, it is reported, and ordered those 
who were arrested to be flogged. Thus he made him- 
self unpopular in the district, and was thereupon 
doomed to death by the friends of the slain and injured 
men. 
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THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


Srupents’ Visit TO SHEFFIELD AND MANCHESTER. 
(Concluded from page 673.) 


THE programme having been fully carried out so far 
as the visits in Sheffield. were concerned, the students 
took train for Manchester on April 23, arriving there at 
3.30. Without delay they inspected the Bloom-street' and 
Dickinson-street generating stations of the Manchester 
Corporation’s Electric Tramways. The Stuart - street 
station was erected some years for supplying energy 
for trams outside the city, as well as furnishing current 
for both power and light. As soon as a tramway system 
was started in the city itself, the Dickinson-street station 
(already supplying the city with light) was found wanting 
in output to cope with this extra demand. The Corpora- 
tion had to build a new station, and the Bloom-street 
generating station was erected to supply this want, and 
equipped with some of the largest continuous-current 
generators constructed by the Westinghouse Company. 
The entire generating plant consists of four units, each 
with an — of 1800 kilowatts delivering current at 
410 to 440 volts for lighting purposes, and at 500 volts for 
traction work. 

Each of these machines has 20 poles and a lap-wound 
drum armature of 12 ft. in diameter; the commutators 
are 10 ft. in diameter. These sets were designed to stand 
a run of 25 per cent. overload for a long time without 
damage in any way, and to take an overload of 50 per 
cent. without ill-effect for a short period. Each generator 
is situated between the vertical cylinders of a condensing 
engine built by Messrs. Musgrave and Co., and runs at 
75 revolutions per minute. ‘The high and low pressure 
cylinders are 38} in. and 76 in. in diameter respectively ; 
the flywheels are of an exceptionally massive design, 
24 ft. in diameter, and weighing not less than 127 tons 
each. Corliss valve gear is employed in conjunction with 
the Musgrave trip-gear with very satisfactory results. 
Each engine is capable of giving 3000 indicated horse- 
power. ‘The boiler-house is equipped with 11 Babcock 
and Wilcox boilers, each evaporating 1800 lb. of water 
per hour, with a heating surface of 5140 square feet ; all 
these boilers are fitted with superheaters, having nearly 
460 square feet of heating surface each. These consist 
of 64 solid-drawn steel tubes 14 in. in diameter. In 
this manner about 90 deg. Fahr. of superheat is 
obtained. All the boilers are furnished with chain 
grate stokers worked by electric motors, but also capable 
of being worked by hand with a worm gear and 
handle, in case of emergency. The chimney from which 
these boilers receive their draught is 220 ft. in. height, 
and some 12 ft. in diameter at the base, giving about 4 in. 
of water pressure. 

The visitors were informed that the coal consumption 
during the winter months had been reduced to 3.5 1b. per 
unit generated; about 450 tons of coal are burned ys 
week. The coal used is Lancashire washed slack, and is 
obtained at 9s. 64d. per ton. 

The arrangements of the condensing plant are’ some- 
what unusual: there. are two surface condensers, manu- 
factured by Messrs. Mather and Platt, of Salford, for each 
of the large units. The air pumps are of the Edwards 
pattern, now so well known, and are driven by links con- 
nected to the crossheads of the main engines. The cir- 
culating pumps are of the Gwynne centrifugal type, each 
electrically riven by a 10 horse-power open type West- 
inghouse motor. Canal water has been used for circulat- 
ing purposes, but has given considerable trouble on 
account of the amount of mud present. The air-pump 
discharge is not at présent used for feed-water. The feed 
is taken from the town supply, and a price of 4d. per 
1000 gallons is charged ; as on an average 500,000 gallons 
are used per week, and on some occasions 740,000 gallons 
per week. 

The switchboard is an exceedingly fine piece of work ; 
it is an Ediswan board, 58 ft. in length and 10 ft. 3 in. in 
height, constructed of rolled steel angle-pieces, fitted with 
slates 24 in. thick, enamelled on both sides. This board 
controls the output of the four 1800-kilowatt machines, 
and besides has panels inter-connected with some of the 
generators. in the Dickinson-street station, so that the 
two stations can assist one another during periods of heavy 
load. When the Manchester system was first laid down, 
it was carried out on the five-wire principle ; this is still 
in vogue for a radius of half-a-mile from the generating 
station, but further afield it has already been converted to 
the three-wire system, and as soon as opportunity permits 
the latter principle will. be adopted throughout. 

The Dickinson-street station is close alongside the 
Bloom-street generating station, and the two are con- 
nected by a bridge. There are more units in the former 
station, but the majority are of an ordinary nature ; the 
sets which call for special mention are those recently sup- 
plied by Messrs. C. A. Parsons and Co., consisting of two 
turbo-generators, each developing 2500 horse-power, and 
each coupled direct to two separate six-poled 1800-kilowatt 
continuous-current machines, generating current at from 
400 to 450 volts pressure. The armature of each machine 
weighs 10 tons ; the two generators, forming each set, have 
their commutators close together. The weight of these 
units compares more than favourably with those of the 
same output in the Bloom-street station ; each machine 
complete, with the exception of the condensers, weighs 
85 tons—that is to say, about 0.7 times the weight of the 
flywheel alone in the other sets. The floor space occupied 
is only 400 square feet, or 0.22 square feet per kilowatt. 

The boiler equipment consists of 22 units, 18 of which 
are of the Lancashire class, some constructed by Galloway, 
and others by E. Heaton and Son, besides four Babcock 
and Wilcox boilers. All are fitted with Vickers mecha- 
nical stokers, 





THE CHLORIDE ELEcTRICAL STORAGE SYNDICATE. 


The Chloride Electrical Storage Syndicate Works are 
at Clifton Junction, about five miles from Manchester. 
The present works consist of substantial buildings, 
cone with all the necessary a and machinery 
for the manufacture of the chloride secondary cell. The 
several processes involved in producing both positive and 
negative plates are of the greatest possible interest to all 
those who admire ingenious mechanical contrivances, in- 
vented to overcome engineering difficulties: To deal 
with these as concisely as possible it is necessary to follow 
in the wake of each plate as it through the factory. 

The positive plate consists of a grid of antimonial lead, 

cast in a special steel mould. It has a great number 
of circular holes; about # in. in diameter, for the 
reception of rosettes of pure lead. The lead is 
orced into these moulds from a heated chamber 
by means of compressed air, under a pressure of 
150 lb. per square inch, acting on the surface of the 
molten metal; in this»way a very sound and perfect 
casting is obtained. The manufacture of the rosettes is 
very pretty to watch. .Molten:lead is poured into an 
hydraulic cylinder furnished with a piston, which has a 
rectangular hole about }in. by 7 in., forming the only 
outlet from the cylinder. The metal is just allowed to 
set when the pressure is turned on, forcing the lead 
through this aperture in the form of a narrow ribbon, 
which is immediately wound ona revolving drum. After 
this ribbon has been wound on a smaller bobbin, it is 
taken to the gimping machines. As the ribbon leaves 
the bobbins it passes through toothed wheels, which cor- 
rugate it on each edge, not the whole way across, as.a 
small rib is left down the centre. ‘The ribbon is cut into 
pieces of the required length for each rosette by passing 
under a revolving wheel fitted with a small cutting blade ; 
the circumference of this wheel is <—<= to the length of 
the strip uired, so that one length is cut at each revo- 
lution. Rolling this corrugated strip into the finished 
rosette is, perhaps, .the most interesting function this 
machine performs. . 

As the strip travels onward it engages with a wheel of 
larger diameter, furnished with teeth of the same pitc 
as the corrugations. The end of the plane, along which 
the ribbon is fed, is bent to a somewhat larger radius than 
that of the revolving wheel, and is also furnished with 
teeth of a similar pitch. This plane is hinged at a place 
a little before it reaches a point immediately below the 
centre of the toothed wheel. The hinged portion of this 
plane is forced upward by a spring, and lies round about 
a quarter of the circumference of the wheel. As the cor- 
rugated strip is fed between these two parts—the revolv- 
ing toothed wheel and the stationary toothed plane—a 
small stop is automatically put in its path, which turns 
the end up, thus turning one or two of the leaden corruga- 
tions over to engage with the teeth of the stationary 
plant. The revolving wheel forces it, onward, with the 
result that it is rolled up on itself, with the corrugations 
on the outer circumference. The hinged portion being 
gradually forced downward as the rosette increases in dia- 
meter, insures it being wound up very tightly. There 
were several machines at work, performing their task in 
a much shorter time than it takes to describe their action. 
As the rosettes are made, they drop into a box ready to 
receive them, and are carried to another department, 
when they are placed immediately over the holesin the 
positive grids by small boys. After they have been 
pressed into these holes by an hydraulic press, the posi- 
tive plate is complete so far as its mechanical construc- 
tion is concerned, 

If the manufacture of the negative plate is not so 

fascinating to watch, it is hardly less interesting. These 
plates consist of leaden grids cast around numerous 
pastilles of lead chloride. We will first describle how 
these pastilles are made. Litharge is dissolved with 
acetic acid in a large vessel furnished with mechanically- 
driven rotating blades. The resultant formed is acetate 
of lead. This acetate of lead is drawn off and allowed 
to settle, when it is precipitated by means ot hydro- 
chloric acid, which gives the necessary chloride'of lead. 
This is now squeezed to get rid of the acetic acid, and 
the chloride of lead is left in the form of whitish coloured 
cakes, which are dried in steam-heated.ovens;:. The lead 
chloride. is next .taken to the casting department, 
where it is mel in large iron pans, capable of 
holding between 2 and 3 tons of molten material. 
When finished the pastilles are hexagonal in_ shape, 
each side measuring about 4 in. in length. Each is 
cast with two small holes, which will afterwards be 
referred to. A great number are cast at a time in 
hinged steel moulds, which after each operation receive 
a coat of blacklead to avoid any chance of sticking. The 
pastilles are now ready to have the negative grids cast 
round them ; the mould for this purpose is made in halves, 
the top portion ‘being ons A fixed to an hydraulic 
press. The bottom half is provided with small spigots, 
which pass into the small holes in the pastilles already 
refe to, to keep them in position during casting. 
When the correct number of pastilles are thus placed in 
position, this half of the mould is placed on the hydraulic 
— and firmly clamped to the upper half; the lead ‘is 
orced into the mould pS compressed air in a similar 
manner to that already described in the production of 
the positive plates. This method of casting the grids 
around the pastilles has proved itself most efficient, and 
although the lead has to find its way through the many 
small passages between them, a faulty plate is seldom 
cast. 

Now that both positive and negative plates are made, the 
next process, after they are trimmed, is the reducing the 
negative plates. This is done by sandwiching them with 
sheets of rolled zinc and immersing them in a solution of 


zine chloride of a low specific gravity ; chemical action | 1 








takes place, reducing the pastilles of lead chloride to 
spongy lead ; the chlorine set free combines with the 
zinc, increasing the gravity of the bath. The plates are 
treated in this manner in a series of baths in which the 
strength of the solution is diminished each time, the last 
bath ‘being pure water to wash the plates. The final 
process which the negative plate goes through consists of 
Immersion in a bath of sulphuric acid between dummy 
positive plates, a strong current being at the same time 
passed through them. vA 

The positive plates are also reduced in a bath of sul- 
phuric acid, and are placed between dummy negative 
plates, which convert their leaden rosettes from pure lead 
to lead peroxide. The plates are joined together in the 
usual way by having thick leaden strips cast to their top 
extremities ; but this and the making of the retaining 
boxes are too commonplace to bear repetition. 


THE WoRKS OF THE BRITISH WESTINGHOUSE COMPANY. 


The students still studying at the several different 
technical colleges were pleased to meet many of their 
former colleagues at the Westinghouse Company’s new 
works at Trafford Park, some of whom had been told off 
to show the party round. 

Nearly every department was visited, but in a more or 
less hurried fashion.. The buildings are truly immense. 
As a full report of these works will shortly appear in our 
columns, it is undesirable to say more at present. 


; Messrs. FERRANTI, LIMITED, 
’ The last visit on the programme was that to the works 
of Messrs. Ferranti, Limited. The visitors were most 
courteously received by Mr. Walter Mansfield, the works 
manager. The first department visited was the switch- 
board factory. This branch of the business has been car- 
ried on for the last three or four years in a building 
formerly used as a cotton mill. The und floor 
is u as a store for materials; prominent among 
these are the slates for switchboard panels. A new 
and costly apparatus will shortly be fitted up for 
testing these slates; the presence of metallic veins, 
so.often found in slates of even the highest quality, neces- 


h | sitates every square inch of surface undergoing a search- 


ing examination. Should a slate containing one of these 
veins of metal find its way into a intended for high- 
tension work, the result might be serious. After each 
slate is tested, it is taken to the erecting department, 
prosraonrane j above, where it is mounted on light steel 
frames, and fitted with all the necessary switch and instru- 
ment gear. All this gear is manufactured in the works. 

Many of the boards being manufactured were fitted 
with Ferranti’s horn break-switch, in which the circuit is 
broken in two operations. Firstly, the spreading lami- 
nated copper contact-pieces, which form the circuit when 
the switch is closed, are drawn back, leaving an alterna- 
tive path for the current through another contact-piece 
connecting the bottom ends of the horn break, which is 
of an exactly similar nature to the apparatus so often used 
for lightning arresters; and, secondly, this circuit is 
broken, whereupon the spark burns itself out by running 
up the gradually-increasing air-gap. 


CoNCLUSION. 


The students’ visit to both Sheffield and Manchester 
was undoubtedly a success, and can hardly fail to prove 
itself,of lasting utility to all who were participants. The 
students were received most courteously by the managers 
of each manufactory visited. It is somewhat. surprising 
that out of 800 students of the Institution, only about 
twenty-five should have seen their way to attend these 
visits, and spend their Easter vacation in so profitable a 
manner. 








A NEW BLAST-FURNACE TOP.* 
By Axet Saxzin, Millom, Cumberland. 


OnE of the most important improvements in blast- 
furnace construction achieved in the past was the substi- 
tution —_ _— top for the open tunnel-head, and the 
consequent saving for heat, or power generating purposes, 
of practically all of the gas produced in ar deoscon 
During the era of low-blast pressures, which yet prevails 
in this country, and with slowly-working blast-furnaces, 
the closed top, consisting of a cast-iron hopper merely 
resting on the brick lining of the furnace, and .held in 
place by gravity only, has answered fairly well.. It is true 
that the top has occasionally been lifted by mild explo- 
sions, producing a pressure not greater than from 1 Ib, to 
2 lb. per square inch inside of the furnace, the usual 
remedy being to put the hopper back into its old position, 
to grout up'the cracks made by the explosion with a 
barrowful of clay, and, incidentally, to advise the Labour 
Insurance Company that one or two chargers were more 
or less seriously burned by an explosion. The next ex- 
plosion may come in a week, or in a few months, or, with 
good luck, in a few years, 

In endeavouring to utilise fine ore and to increase pro- 
duction, higher blast-pressures must be employed, ‘and 
slips occur more frequently. The hopper gives more and 
more trouble, and means have been sought for holding it 
in place. Brackets have been riveted to the inside of the 
furnace shell, to which the rim of the hopper has been 
bolted. ‘This has prevented the lifting out of the hopper, 
but the brickwork and floor-plates surrounding it are ex- 

to periodical shocks and derangements, resulting 

in te and air leaks and more frequent explosions. 
he placing of explosion doors around the top of the 
furnace was the next step. These doors, however, cannot 
in practice be kept tightly closed. Gas continually leaks 
through the door openings as long as there is pressure on 
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the tunnel head, and air will enter the furnace whenever 
a stoppage takes place. The explosion doors, therefore, 
create more explosions than they prevent, and are, when 
the escaping gas from time to time ignites, apt to cause 
serious ce to the structure of the furnace top. 

To design a furnace top which will not admit air nor 
permit gas to escape, which can be easily and rapidly 
changed or repaired, which does not require the station- 
ing of men on top of the furnace, which can be rapidly 
and mechanically filled without requiring a special ope- 
rator to run the hoist, and which properly distributes the 
stock, is, therefore, a problem of importance. 

A solution is offered by the new Julian Kennedy fur- 


nace top, the reasons for the evolution of which I have | g 


endeavoured to indicate in the above introduction, as they 
have presented themselves to me in the course of many 
years of personal experience. 

It was in the latter part of 1901 that Mr. Kennedy 
placed the first of these tops on No. 2 furnace of the Iro- 
quois Iron Works, near Chicago. In the year which has 
elapsed since then, fourteen furnaces have been equipped, 
or are being equipped, with the new top, and in one in- 
stance, at least, a new automatic hoist of older type, which 
was lying ready to be erected, was scrapped, and a Ken- 
nedy arrangement substituted. This rapid introduction, 


“{7ses.a) 


and experience recently gained, enables me to speak about 
the theories of Mr. Kennedy as fully substantiated facts, 
* and_justifies me.in now placing the new apparatus before 
the eminent scrutiny of the British Iron and Steel Insti- 


tute, and in giving a brief description of the new furnace | p 


top. 
The design of the new furnace top is based on the fol- 
lowing, now verified, assumptions :— 

1. That explosions inside the furnace top do not take 
place as long as air is prevented from mixing with the 

as. 
: 2. That even if an abnormally rapid combustion of the 
as should take place, this will, with a hermetically-sealed 
urnace top, result only in an increase of pressure and a 
gradual relief of it through the escape afforded by the 
downcomer and gas-piping. 

n —— it has been found ac visable and sufficient 
to make all parts of the furnace shell, top, and gas-piping 
a gerd strong to carry a pressure of 35 lb. per square 
inch. 

The construction of the Julian Kennedy furnace top is 
shown by the accompanying drawing (Figs. 1 to 3). 

(a) Furnace Top.—The shell of the blast-furnace is built 
in the manner customary in Great Britain and America, 
with a shell of steel plates resting on columns. The 
vertical rivet seams are double-riveted, and the whole 
structure is caulked air-tight. The top of the furnace 
shell is contracted, ending in a frustum, with sides inclined 
at an angle of about 45 deg. The top of this frustum is 


just of sufficient diameter to permit the lowering of the | 


ll through the central opening, which is finished off 
with a heavy angle ring of wrought metal or steel casting. 


About 8 ft. below the base of this frustum, inside the | 
furnace, a heavy angle ring is riveted to the shell ; this 
ring supports a 15-in. wall of special, very dense fire- | 
brick, which protects the ironwork from the internal heat. | 
This upper protecting wall is exposed to no wear and | 
tear, and does not need to be removed when the furnace | 
is being re-lined. E 

Inside of the protecting wall the lining of the furnace 
expands freely. To minimise the wear caused by the 
stock striking the lining, brick-shaped blocks of wiite 
iron are placed at intervals between the bricks of the 
inner course. 
The gas is taken away from the furnace top by four | 
oose-neck-sha downcomers, which unite downward | 
into two self-cleaning gas mains conveying the gas into 
the dust-catcher. The entire top is hermetically closed, 
no explosion doors being fitted either to the furnace shell | 
or to the downcomers. : y 

(b) The Inclined Hoist.—The inclined hoist supports | 
two tracks, and is formed by three latticed girders firmly | 
bolted to their foundation at the bottom of the furnace. 
The top of the hoist incline is connected with and sup- 
ported from the furnace shell by two vertical pin-con- | 
nected struts. The top ends of these struts rest in bear- | 





ings riveted to the underside of the hoist girders; their ' 
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| bottom ends rest in shoes of cast steel riveted to the base 


|of the top frustum of the furnace shell on the side 
| néarest the hoist. ‘Phese struts form the only connection 
between the independent inclined hoist and the furnace 
roper. 
| (ce) Platforms.—Above the bearings holding the struts 
to the hoist incline the latter extends upward, supporting 
| in a central position above the furnace a strong platform, 
| which carries the cylinders for working the bells, as well 
| as the main sheaves for the hoist cables. This platform 
|is provided with suitable hand rails and ladders, and 
forms a convenient floor for the attendants who look after 
the hoist and the cylinders. 

A second platform is placed around the furnace top 
near the top of the frustum. It is used only when chang- 
ing bells or when looking after the various parts of the 
charging apparatus. No men are permanently stationed 
on either of the top platforms. 

(ad) Charging Bell and Hopper.—The cast-steel seal ring 
for the bell is bolted to the heavy angle which surrounds 
the contracted top of the furnace. It is built narrow, so 
that its lower edge barely extends below the 15-in. brick- 
lining protecting the top. Lifted against the lower edge 
of this ring we find the main charging bell of the ordinary 
Parry type cast in steel. This bell is operated by a 
central bell-rod directly connected by suitable pins and 
rod with the central lifting cylinder. In the flange of the 
seal ring, between the bolts holding the same to the top 
of the furnace, are pockets, in which rest the heads of 
other bolts connecting it with the superimposed conical 
stock hopper. This hopper is built of steel plates and is 
provided with doors, fitted with hinges and locks, and | 


intended to give access to the interior of the hopper when 


uired. 
“er Receiving Cylinder and Bell.—The top of the in- 
verted hopper is fitted with an angle ring, on which rests 
the cast-steel seal ring for the distributing bell, which 
latter is a smaller Parry bell suspended from a tube work- 
ing outside of the central rod of the charging bell. Above 
this smaller bell is placed the central cylinder ‘for receiv- 
ing the stock, which is of the same construction as those 
used to-day onall the modern American furnaces. It 
has been found that, if rightly proportioned, this central 
cylinder gives an entirely satisfactory mixture and dis- 
tribution, even though many kinds of ore are used in one 
charge. The top of the receiving cylinder is finished off 
as an oblong hopper, the skips delivering the stock into 
this hopper on either side of the bell rod. The Tony 
of each material entering into one round is divided into 
an odd number of skips. So, forinstance, is every round 
of limestone divided into three skips. In the first round 
two charges of limestone are delivered by the left-hand, 
and only one by the right-hand skip. In the next round 
two skips of limestone are raised by the right-hand skip 
to one i the left-hand. The same arrangement is ob- 
served in charging ore and coke. The use of this distri- 
buting apparatus is too general on the best and most suc- 


cessful American furnaces to admit of any doubt as to its 
satisfactory working. ne fe 
_ (f) Cylinders Working Bells.—The main charging bell 
is, as stated above, lifted and held in position -by one 
central plunger-packed cylinder, worked by water, or in 
cold climates by soda water or oil. The hydraulic valve 
is operated by light wire ropes from the foot of the hoist 
incline. The length of the cylinder is such that the bell 
is given a drop of about 2 ft., more or less, before the 
plunger bodies in the bottom of the cylinder. The stroke 
of the cylinder is, however, about 6 ft. long, the upper 
art of the stroke vagy J used, in the’ manner explained 
urther on, only for changing bells. The distributing 
bell, suspended from a tube through which the central 
bell-rod slides, is also worked by a cylinder through the 
agency of a counterweighted lever. The counterweight 
is sufficiently heavy to hold the bell in position, even when 
the central receiving cylinder is filled with material. The 
power cylinder only lifts the counterweight and permits 
the bell to drop, delivering the charge around the cir- 
cumference of the main hopper. This cylinder is also 
plunger-packed and worked by water, soda water, or oil, 
according to local circumstances. Its valve is, like that 
for the main cylinder, operated by the charger from his 
position at the bottom of the hoist incline. 

(g) The Main Sheaves.—The main sheaves for the hoist 
cables rest in pillar blocks, with swivelled bearings and 
automatic oiling rings. The pedestals are securely bolted 
to the top platform. The skips are hauled upwards by 
bails fastened to the hoist ropes, and turning upon pins 
riveted to the outside of the skip near the bottom. The 
front wheels of the skip are ordinary railway wheels, 
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gauged to fit the main track of the hoist. — : 
wheels each consist of two railway wheels, the inner pair, 
gauged the same as the front wheels, to fit the main track, 
the outer ones gauged to run on short sections of curved 
track near the top of the hoist, so bent that these outer 
wheels mount on the same, tilting the skip and discharg- 
ing its contents into the hopper at the top of the receiving 
cylinder. The skips are lined with steel plates, which 
can be readily renewed when worn. 

The only parts of the hoist exposed to wear are the 
cables, main sheave natin: and skips, for all of which 
spares can conveniently be kept on hand. hf 

(h) The Hoisting Engine.—The hoisting engine is en- 
tirely automatic. The only manual operation necessary 
is the starting of the engine, and, of course, the usual 


periodical attention and supervision necessary for all | 


classes of machinery, such as oiling, packing and ad- 
justment of bolts, jomts, bearings, &c. th 

The hoist is driven either by steam or electricity. The 
latter power results in a saving of from 30 to 40 per cent. 
of steam ; but, on the other hand, the cost of the electric 
outfit is about double that of the steam engine. The 
choice of power is therefore reduced to a local question, 
depending on the value of steam, the length of steam 
































The rear | direct in its action, may positively be relied on, and all 


— ropes or other auxiliary safety devices dispensed 
with. 

The Electric Hoisting Engine.—The electric hoisting 
engine is fitted with rope drums similar to those of 
the steam engine. A motor of 120 to 150 horse-power 
takes the place of the steam engine. A geared counter- 
shaft is introduced between the crank and drum shaft in 
order to reduce the speed. The electric stop and safet, 
devices, the solenoid brake, and the rheostat are all 
governed by an automatically-worked device attached to 
the outboard end of the drum shaft, which retards 
and interrupts the motion of the hoist at the points 
desired. 

(¢) A swinging crane for lifting the bell or seal ring, or 
both together, is placed in a suitable position on the lower 
| platform, the top of the same being supported from the 
hoist incline. Over this crane, which is fitted with 
| sheaves, runs a wire rope, armed at the upper end with a 
| strong hook or clevice, while the lower end extends to a 
| winch placed near the bottom of the furnace, or it may be 
| attached to a locomotive. 

(j) The changing of the bell is done in the following 
manner :— 





















































ring, hopper, and stock hopper, are lowered into their 
permanent position. 

12. The holding-down bolts are replaced, and the tubu- 
lar bell-rod is unclamped from the central bell-rod. The 
furnace is now ready for operation. 

The time required in —— for the furnace crew of 
eight men to change bell varies from two to three hours. 
Any furnaceman who, like the writer, has worked a fur- 
nace for six months with a bell of unsuitable size for dis- 
tributing the ore which he is at the time compelled to 
work, to avoid the loss of time which would be incurred 
in dismantling the charging gear and charging bell, will 
join in recognising the enormous importance of being 
able rapidly to replace this important part of the furnace 
mechanism. 

(k) The advantages claimed for the new furnace top 
are :— 

1. The freedom from explosions, as proven by prac- 
tice ; no air entering into the furnace. 

2. Absence of gas-leaks and dust around the furnace 
top. 
3. Simplicity and durability of construction. 

4. Rapidity and cheapness of the operation of changing 
bells and seal rings. 
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piping required, and, on the other hand, the capacity, 
position, and arrangement of the electric generating plant 
available. Both types of engine work with equal reli- 
ability and promptness. 

The Steam Hoisting Engine.—The steam hoisting engine 
(Figs. 4 to 6) is of the two-cylinder inverted vertical type, 
driving 4 gears a jack-shaft supporting the two rope 
drums. The valves are placed in a central steam chest 
connecting the cylinders. They consist of two piston 
valves and a central distributing, throttling, and revers- 
ing valve of unique and ingenious construction. 

The hoist-drums are grooved for double-wire cables, 
and are connected by a — of such length that the 
ropes lead fairly and directly from the main-hoist sheaves 
on to the drums. 

The driving gear consists of an inverted steel spur- 
wheel bolted to the drum, and a machine-cut steel pinion 
keyed to the crank-shaft, which also carries a powerful 
automatic band-brake. 

The engine once in motion, the throttle valve is regulated 
by a system of shafts and levers worked from an eccentric 
cam driven by a gear on the outboard end of the drum 
shaft. This end takes: the ~~ of a heavy square- 
threaded screw, on which are clamped two adjustable 
lock-nuts. Between these a loose nut travels without 
turning until it engages with one of the lock-nuts, and 
thereby is compelled to revolve. In so doing it turns 
the gear and the eccentric cam, which throttles the steam 
and finally cuts off both steam and exhaust, at the same 
time as it applies the band-brake. By adjusting the 
lock-nuts the action of the cam is readily regulated to 
retard the s and stop the skips exactly at the points 
desired, The whole controlling gear, being -heavy and 
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1. The tube working the small stock bell is clamped to 
the main bell rod. “ 
2. ‘The bolts holding the main seal ring to the top of the 
furnace shel! are removed. 


5. The automatic working of the hoist, which requires 
no attendants on top and no hoist engineers, thus saving 
on a medium size furnace the labour of nine men. The 
weighman or the man operating the electric charging 
lorry has sufficient time also to operate the hoist and bells. 

6. The cheapness of the construction as compared with 
other modern hoists now in use. 








TESTS FOR PORTLAND CEMENT. 

AT a meeting of the Society of Engineers, held at the 
Royal United Service Institution, Whitehall, on Monday 
evening, May 4, 1903, Mr. J. Patten Barber, President, 
in the chair, a paper was read on ‘‘ Certain Vexatious and 
Fallacious Cement Tests now in Vogue,” by Mr. D. B. 
Butler, Vice-President. 

The author prefaced his remarks with the statement 
that although, owing to improvements in manufacture, 
Portland cement had become much more reliable durin 
the past twenty years, it was still far from perfect, an 
therefore required careful testing before use. The object 
of testing cement was to ascertain its value asa constructive 
material, and therefore all tests which contributed useful 
knowledge of its properties were to be commended. On 
the other hand, tests which were fallacious and misleading, 
and needlessly hampered the manufacturer, should be at 
once discarded. Want of uniformity in the method of 





3. Water is turned on to the main cylinder operating 
bell. This is now worked to its full stroke, lifting bell, 
seal ring, hopper, and stock cylinder upward until the 
lower po oth of the bell is above the top of the furnace 
shell. 

4. Two rails kept handy on the lower top platform are 
slid under the bell, which again is lowered until it rests 
on them. y 

5. The pin coupling the bell to the bell-rod is now 
readily reached and removed through the doors of the 


hopper. 

6. Water is again turned on the central cylinder, which 
this time lifts the seal ring, hopper, and stock cylinder, 
leaving the bell standing on the rails. 

The crane is swung round and coupled to the bell, 
which is moved sideways, lifted from the rails, swung 
clear of the furnace, and lowered to the ground, 

. The worn-out bell is now detached from the wire 
rope, the new bell to be put in place is coupled on to the 
rope, hoisted to the furnace top, slid on to the rails, 
and placed in a central position under the suspended 
hopper. 

0 The hopper is lowered on to the new bell until it 
rests on the same. The pin connecting the. bell-rod to 


the new bell is put in place. ; 

10. Water being again turned on to the central cylinder 
lifts the bell, seal ring, hopper, and stock hopper clear 
of the rails. ‘ 

11. The rails are removed, and the new bell, with seal 





carrying out the most ordinary tests was first referred to 
as a cause of frequent vexation and friction. The — 
matter of fineness was often in dispute owing to the dif- 
ferent thickness of wire employed in the sieves used 
for testing. In England there was no agreement on this 
point, but in America and on the Continent the uniform 
standard adopted was that the thickness of the wire 
should be one-half the width of the opening. Examples 
were given of the varying results obtained ‘with different 
thicknesses of wire, and the author stated that in order 
to bring his practice into line with the majority of the 
cement-using community he had abandoned the Faija 
standard, and adopted the American and Continental 
standard. ‘ 

. The most glaring example of a vexatious and fallacious 
test was the ‘ aanuabede pot ” test for free lime or un- 
soundness, in which it was assumed that the evolution 
of heat during setting denoted the presence of free lime. 
A quotation from a recent ree y the author, pub- 
lished by the Institution of Civil Engineers in 1898, 
showed the fallacy of this test. As, however, it was 
still being enforced in many cases, causing an immense 
amount of unnecessary friction between the engineer and 
the manufacturer, and in some instances no little expense 
to the latter, further examples of its misleading character 
were given from the author’s daily practice. The results 
conclusively demonstrated that the rise of temperature was 
entirely due to the heat evolved by the crystallising action 
of setting, and that therefore a slow-setting cement 
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evolved little or no heat, while a quick-setting cement 
might show a rise of 20 or 30 deg. and yet withstand 
every known test for soundness. The results further 
demonstrated that not only did the evolution of heat 
during setting not indicate free lime or unsoundness, but, 
what was more to the point, the evolution of no heat was 
no guarantee of soundness, several samples which 
evolved no heat being utterly unsound and absolutely 
worthless. Nor could it be asserted that because a 
cement showed a rise of temperature of 15 deg. or 20 deg. 
that it was therefore too quick-setting for general use. 
Many cements did not commence to set, and therefore 
evolved no heat, for about 15 or 20 minutes from the 
time of adding water (which was slow-setting enough 
for most classes of work), and then proceeded to set and 
crystallise rapidly, sometimes causing a rise of 20 deg. 
in less than as many minutes. The author therefore 
strongly urged that the temperature test should be dis- 
carded as vexatious and fallacious. 

While recognising the fact that special kinds of work 
necessitated special kinds of cement, the following stan- 
dard specification was put forward as ensuring a good 
sound cement, suitable for most classes of work, and ob- 
tainable from any first-class manufacturer. 


STANDARD SPECIFICATION FOR GENERAL PURPOSES. 


The whole of the cement shall be pure Portland cement, 
and shall conform to the following tests :— 

Fineness of Grinding.—To be such that, when sifted 
through a standard sieve having fifty holes per lineal 
inch, there shall not be more than one-half (4 per cent.) 
by weight of residue ; when sifted through a sieve having 
76 holes per lineal inch, there shall not be more than five 
(5 per cent.) of residue ; and when sifted through a sieve 

aving 100 holes per lineal inch, there shall not be more 
than twelve (12 per cent, ) of residue. . 

Time of Set.—A pat of neat cement, gauged with the 
minimum of water at the normal temperature (60 a4 
Fahr.), and placed on a glass or other non-porous slab, 
shall not commence to set in less than 8 minutes, or take 
longer than 5 hours to set hard. 

Soundness, or Freedom from Expansion and Contraction. 
—A pat submitted to moist heat and warm water in the 
Faija apparatus for soundness at the usual temperatures— 
viz., 110 deg. Fahr., and 120 deg. Fahr. respectively—shall 
show no cracks or signs of expansion after 24 hours. 

Tensile Strength.—Briquettes of neat cement, gauged 
with the minimum of water on a non-porous an 
placed in water 24 hours after gauging, shall carry an 
average tensile strain of not less than 350 lb. per square 
inch after three days, 450 lb. after seven days, and 550 Ib. 
after 28 days from the time of gauging. 

Briquettes composed of three parts of standard sand 
to one part of cement, by weight, treated as above, shall 
carry an average tensile strain of not less than 150 lb. per 
square inch at seven days, and 250 lb. at 28 days from the 
time of gauging ; but no matter how much greater strength 


may be developed at the earlier dates, both neat and sand 
briquettes must develop an increase of at least 50 Ib. 
between each date. 








LAUNCHES AND TRIAL TRIPS. 

On Thursday, the 30th ult., the s.s. A. E. Ames, an 
awning-deck steamer, left the Tyne for her trial trip. 
This vessel has been built by the Northumberland Ship- 
building Company, Limited, Howdon-on-Tyne, to the 
order of Messrs. William Petersen, Limited, of Newcastle- 
on-Tyne, for the Ocean and Inland Navigation Company, 
for service on the lakes between Montreal and Fort Wil- 
liam. Herdimensions are 245 ft. between perpendiculars 
by 37 ft. beam by 24 ft. deep, with lofty ‘tween decks, 
arranged with eight large double side ports, and designed 
to carry a large cargo of grain below deck, with general 
merchandise in the ‘tween decks. The triple-expansion 
engines, consisting of cylinders 20} in., 33 in., and 54 in. 
in diameter, by 36-in. stroke, with two large boilers to 
work at 180-lb. pressure, have been supplied by the 
Wallsend Slipway and Engineering Company, Limited. 
During the trial the engines worked smoothly and satis- 
factorily, a speed of slightly over 13 knots being easily 
attained. 


The official trials of the steamer Narragansett, built 
and engined by Messrs. Scott and Co., Greenock, for the 
Anglo-American Oil ry ay (a detailed description of 
which vessel was given in ENGINEERING in connection 
with the launch), took place on May 5, on the Firth of 
Clyde. The Narragansett, besides being the 1 t oil- 
carrier afloat, is a unique vessel in many ways. She has 
a deadweight carrying capacity of 12,500 tons, with a dis- 

lacement when fully loaded of about 21,000 tons. When 

ully loaded to her summer load-line, she developed a 
speed of 13 knots. With the combination of great size and 
structural arrangements uliar to ‘‘oil-tankers,” many 

roblems were presented both to designers and_ builders ; 
Put these were all successfully solved, and the Narra- 
gansett is probably the strongest and most rigid structure 
afloat, besides being practically unsinkable under any 
circumstances. 


On Thursday, the 7th inst., the steel steamer Hes- 
srus, built by Messrs. R. and Sons, Limited, 
‘ees Dockyard, Middlesbrou i for the yee 
Aktiebolaget ‘Finska Lloyd,” of Helsingfors, Finland, 
of about tons deadweight capacity on a moderate 
draught, proceeded to sea for her official trials. After 
adjusting compasses, the vessel was taken over a ten-mile 
course, and an average speed of 114 knots was obtained 
under half-laden conditions. The engines have been 
supplied by the North-Eastern Marine Engineering Com- 
ny, Limited, from their Wallsend works, and have cy- 
inders 21 in., 34 in., and 56 in, in diameter by 39 in, stroke 


4 propelling, pumping, 





steam being supplied by two large single-ended boilers | 


working at a pressure of 165 lb. to the square inch. 


On Monday, the 11th inst., the twin-screw wage owe ron” 
Holmes, built. by Messrs. eo and Miller, Limited, 
Yoker, for the West India and Panama Telegraph Com- 
pany, Limited, London, ran her trial trip on the measu 
mile, with excellent results, a mean a of 11} knots being 
easily attained. The vessel’s dimensions are :—Length, 
210 ft.; breadth, 31 ft. 6 in.; depth, 18 ft. 6in. She has 
two sets of triple-expansion engines, with cylinders 14 in., 
224 in., and 36 in. in diameter by 27 in. stroke, which 
were supplied by Messrs. David wan and Co., Glas- 

ow. The cable machinery has been fitted by Messrs. 
ohnson and Phillips, London, The vessel is fitted up 
for a hot climate, to take the place of the Grappler, re- 
cently lost at Martinique. 


Messrs. William Simons and Co., Limited, launched 
from their yard at Renfrew, on Tuesday, the 12th inst., 
a large ok powerful twin-screw suction-pump hopper 
dredger, having a hopper capacity for 2000 tons of sand, 
constructed to the order of Messrs. Dyer and Dyer, 
London, for the East London Harbour Board, South 
Africa, under the direction of Messrs. Coode, Sons, and 
Matthews, civil engineers, London. The dredger is 
280 ft. between perpendiculars by 44 ft. moulded 
breadth by 18 ft. 9in. moulded depth, and is provided 
with two 34-in. sand suction pumps, driven from one set 
of triple-ex ion engines, and capable of raising 4000 
tons of sand per hour from a depth of 40 ft. below water- 
level. A large main suction-pipe, 48 in. in diameter, is 
fitted in a central bow well, and is controlled by powerful 
hydraulic gear fitted on upper deck. This pipe is con- 
nected to both suction pumps, and is fitted with an 
arrangement of flexible joints for preventing damage 
when the dredger is working on the exposed bar at Kast 
London, the lower end of the pipe being so arranged that 
the vessel can plunge about without disturbing the nozzle 
on the ground. The vessel is propelled at 9 knots s 
by two sets of triple-expansion engines, fitted with all the 
most modern appliances for efficiency and economy in 
working. Steam is supplied from two steel boilers of the 
Scotch type for 180 1b. working pressure. An auxiliary 
condenser is provided for dealing with the exhaust steam 
from the auxiliary engines. The combined power of the 
and auxiliary engines on board is 
about 3500 indicated horse-power. The hopper doors are 
raised by hydraulic rams arranged for rapid closing. Very 
strong windlasses are fitted at bow and stern, and power- 
ful capstans forward and aft for manceuvring purposes. 
As the dredger left the ways she was named the Agnes. 


There was launched on Wednesday, the 13th inst., from 
the East Shipbuilding Yard of Messrs. C. S. Swan and 
Hunter, Limited, of Wallsend-on-Tyne, a steel screw 
steamer, which has been built to the order of the Shell 
Transport and Trading Company, Limited, of London, for 
whom Messrs. M. Samuel and Co. are the managers. The 
vessel has been designed for carrying oil in bulk, and will 
have a total deadweight — of 10,100 tons, 9000 tons 
of which will be cargo. The leading dimensions of the 
vessel are : Length over all, 483 ft.; beam, extreme, 56 ft.; 
depth, moulded, 35 ft. to the upper deck, above which 
deck she will have a long poop, bridge, and forecastle. 
Powerful pumps have been provided for discharging the 
oil cargo. The whole agg | of 9000 tons can be dis- 
charged in about 36 hours. The vessel has, besides the 
ordinary oil hatches, hatches for working general cargo, 
and these are so arranged with derrick posts and derricks 
that cargo can be discharged as quickly and as easily as 
in an ordinary cargo steamer. The compar yd has been 
constructed by the Wallsend Slipway and Engineering 
Company, Limited, and consists of a set of triple-expan- 
sion engines, having cylinders 294 in., 48 in., and 78 in. 
in diameter with a stroke of 54 in., steam being supplied 
by six single-ended boilers, 13 ft. 44 in. in diameter by 
11 ft. 9 in. long, and working at a pressure of 180 lb. per 
square inch. The bunkers are arranged for carrying oil 
fuel as well as coal, and the furnaces for burning oil fuel 
on the Flannery-Boyd system. During construction the 
vessel has been surveyed on behalf of the owners by 
Messrs. Flannery, Ba: ay, and Johnson, of London, 
consulting engineers, for whom Mr. George is the resi- 
dent surveyor. The vessel was named the Goldmouth. 


On Thursday, the 14th inst., Sir Raylton Dixon and 
Co., Limited, launched from their Cleveland Dockyards, 
Middlesbrough, a steel screw steamer built to the order of 
the Java-China-Japanlijn, of Amsterdam. Her principal 
dimensions are :—Length, 362 ft. by 46 ft. 1}in. beam, by 
29 ft. 6 in. moulded depth, and she has a deadweight 
carrying capacity of about 5100 tons on a light draught of 
water. Triple-expansion engines will be fitted by Messrs. 
Richardsons, Westgarth, and Co., Limited, Hartlepool, 
and will have cylinders 23 in., 37 in., and 64 in. in 
diameter by 42 in. stroke, nes nee with steam by three 
are single-ended boilers working at 180 Ib. pressure, and 
built to the Dutch Government requirements. On leav- 
ing the ways she was named Tjilatjap. 


The twin-screw steamer United States, built by 
Messrs. Alex. “ey eee and Sons, Limited, of Linthouse, 
Glasgow, for Det Forenede Dampskibs-Selskab, of Copen- 
— after a very successful trial trip, was handed over 
to her owners on Friday, the 15th inst., and has since left 
for Copenhagen. The United States is a vessel of about 
10,500 tons gross. The length is 530 ft., and the breadth 
58 ft. She is of special design to meet the requirements 
of the trade from Copenhagen to New York, which 
include shallow apr ge for such a large vessel, also large 
carrying capacity an 8 . Besides this, ample 
space had to be provided for 131 first-class and 76 second- 





class passengers, and 1308 emigrants, 276 of these being in 
rooms. The United States, and her sister ship, the Hellig 
Olav, which left the builder’s hands just two months ago, 
were ordered on February 17, 1902. Thus both have 
been completed and delivered in less than fifteen months, 
which for such vessels is probably a record. At the trial 


red | trip on the 15th, the United States maintained a speed 


of 16} knots between Cloch and Cumbrae, the ship 
being nearly fully laden. 


The twin-screw ferry Prins Christian, built to the order 
of the Danish State Railways, for the route Gjedser- 
Warnemiinde, was on yyy an 16th inst., successfully 
launched at the yard of the Elsinore Iron Shipbuilding 
and Engineering epee Elsinore, Denmark. The 
ferry is built of steel, and her dimensions are :—Length, 
281 ft.; breadth, 45 ft.; and depth of hold, 21 ft. lin. She 
will be fitted with two engines of the triple-expansion 
type, indicating 2600 horse-power. 


On Wednesday, the 20th inst., the new steel screw 
steamer Oceanic was taken to sea for her trial trip. This 
vessel has been built by the Irvines Shipbuilding and Dry 
Docks Company, Limited, West Hartlepool, for Messrs. 
W. H. Cockerline and Co., Hull, and is of the following 
dimensions :—Length, 300 ft.; breadth, 45 ft.; and depth, 
20 ft.6 in. Engines of the triple-expansion type have 
been supplied and fitted by Messrs. Richardsons, West- 
garth, and Co., Limited, Hartlepool, and have cylinders 
22 in., 35 in., and 59 in. in diameter by 39 in. stroke, 
steam peo supplied by two large sees boilers, 
constructed to work at a pressure of 1601b. After adjusting 
the compasses, the vessel steamed to the measured mile, 
when a series of runs were made, and a mean speed of 
104 knots was obtained. 


On Wednesday, the 20th inst., the new steel screw 
steamer Grovehurst was taken to sea for her trial trip. 
This vessel has been built by the Irvines Shipbuilding 
and Dry Docks Company, Limited, West Hartlepool, for 
Swedish owners, and is of the following dimensions :— 
Length, 230 ft. 6 in.; breadth, 36 ft.; and depth, 17 ft. 2 in. 
The engines are of the sag type, and have been 
supplied and fitted by Messrs. Richardsons, Westgarth, 
and Co., Limited, Hartlepool, and have cylinders 19 in., 
31 in., and 51 in. in diameter by 36 in. stroke, steam being 
supplied by one single-ended boiler, constructed to work 
ata pressure of 160 1b. After adjusting the compasses, 
the vessel proceeded to make a series of runs, from which 
it was ascertained a speed of 10 knots had been obtained. 


The large turbine yacht Lorena, which was launched 
from the yard of Messrs. Ramage and Ferguson, Leith, 
in January of this year, was taken down the Firth of 
Forth for her official trial. The Lorena has been built 
by Messrs. Ramage and Ferguson to the order of Mr. A. 
L. Barber, of New York, from the designs, and under 
the superintendence, of Messrs. Cox and King, naval archi- 
tects, Pall Mall, London. The dimensions of the yacht 
are as follow :—Length over all, 300 ft.; length on load 
water-line, 253 ft.; breadth, moulded, 33 ft. 3 in.; and 
yacht measurement tonnage of about 1400 tons; esti- 
mated speed, about 16 to 164 knots. Considerable interest 
attaches to this vessel, as she is fitted with turbine pro- 
pelling machinery by the Parsons Marine Steam Turbine 
Company, Limited, Wallsend-on-Tyne, consisting of 
three independent Parsons compound steam turbines— 
viz., one ya tea turbine and two low-pressure tur- 
bines, each turbine driving a separate shaft, with one pro- 
peller on each shaft. Reversing turbines are incorporated 
in the exhaust casing of each of the low-pressure turbines, 
and the outer shafts are capable of being worked ahead 
or astern independently of each other and of the high- 
pressure turbine, thus giving the vessel quick and power- 
ful manceuvring power. Steam is supplied by four 
cylindrical boilers, with a working pressure of 180 lb., 
and fitted with Howden’s system of forced draught. The 
Lorena is a magnificent ocean-going vessel, and has a 
continuous promenade deck over the whole length of the 
vessel to within about 20 ft. of the stern. On the main 
deck there is a range of deck-houses close on 170 ft. in 
length, which contain owner’s state-rooms, boudoir and 
toilet-room, library, dining-saloon, &. On the lower 
deck the crew are berthed forward. Abaft this comes 
the officers’ quarters, with baths and lavatories. The 
owner’s accommodation forward consists of two large 
state-rooms and two smaller state-rooms, with toilet- 
rooms between; and in the after part of the ship 
the owner’s accommodation consists of four state-rooms 
similar to those forward. On the promenade deck is a 
deck-house over 100 ft. long by 14 ft. wide, which com- 

rises a drawing-room and owner’s room aft.. The 

orena ran several times over the measured mile at 
Aberlady, in the Firth of Forth, and the mean speed 
attained was 18.02 knots. The number of revolutions of 
the centre shaft was 550, and-of the side shafts 700. The 
machinery was kept running at full speed for about five 
hours, and during the whole of this time worked with 
the utmost smoothness, A very noticeable point was the 
entire absence of vibration, a very desirable feature in a 
yacht. From observations taken on the trial, it was 
found that the Lorena will be very economical in coal 
consumption. These trials were run with the yacht in 
about normal cruising cio gem trim, with 240 tons or 
thereabouts of coals aboard, or the bunkers a little more 
than half-full, the displacement being about 1700 tons. 
The Lorena is the largest turbine yacht afloat, and 
is the second ocean-going yacht, built to Lloyd’s Yacht 
Register, the other vessel being the Emerald, built to 
the order of Sir Christopher Furness, which latter vessel 
has recently successfully crossed the Atlantic, and 
— at New York after encountering very severe 
weather, 
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ELECTRICAL APPARATUS. 
Germany. 


10,534. F. Dessener, Aschaffenburg, 
Rontgen Tubes. [1 Fig.] May 7, 1902.—This invention re- 
lates to Réntgen tubes of the kind whose relative hardness may 
be varied by the use or disuse of one or more subsidiary anodes. 

















?* 


In order that a tube having a subsidiary anode may have its 
‘hardness ” controlled to any desired extent between the limits 
determined by entire use or disuse of the subsidiary anode a 
variable resistance—it may be a —_- provided between 
the anode and the subsidiary anode. (Accepted April 2, 1903.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 
18,163. R. Pairier, Bordeaux, France. Internal- 
Combustion Engines. [4 Figs.] August 18,1802.—(Conven- 


tion date, December 5, 1901.)—In this explosion engine the fly- 
wheel is divided and is integral with the crank and crankshaft 


Fig.1. 









en1 is located within the crankshaft bearings. In an engine de- Lan 


scribed the movable disc of the electric ignition device is used for 
lifting the exhaust valve when the motor is to be stopped or 
started. (Accepted April 2, 1903.) 

MACHINE AND OTHER TOOLS, SHAFTING, &c. 


4138. B.Guttmann and R. Schmidt, Munich, Ger- 
many. Screw-Driver. (3 Figs.] February 21, 1903.—This 
screw-driver has a spring-controlled grip, which may, if desired, 


Fig. 1. 
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Fig. 2.6 





Fig .3. 
Smtr | 
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be drawn forward over the end of the driver to hold a screw 
thereon should it be desired to drive a screw in a position in 
which it cannot be conveniently placed by hand or otherwise 
held. (Accepted April 2, 1903.) 


LIFTING AND HAULING APPLIANCES, 


4577. J. Jones, Ashton-under-Lyne, Lancs. Stone 
Grab. [3 Figs.) February 24, 1902.—A grabbing device for use 
in lifting stone and which it is claimed ‘s superior to ‘Lewis 


| bolts” for the purpose, obviating the necessity for drilling holes 
in the stone, according to this invention comprises rising and 
falling arms suspended from the hook of the lifting tackle, pivoted 
side levers passing therethrough, a cross bar to which the levers 
| are pivoted and carrying a screw for adjustment in relation to 
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the stone to be lifted, other levers pivoted to the side levers and 
rovided at their inner ends with devices to engage the stone to 
lifted and at their outer ends with toothed wheels or sectors 
and pivoted catch levers operating in connection. (Accepted 
pow; 2, 1903.) 


RAILWAYS AND TRAMWAYS. 


3167. W. E. Oakley, sibery, Mass., U. 
Bonds. (4 Figs.) February 10, 1908.—Accordin 
tion and in order that the contact portion of a rail-bond may not 
become loose in the rail by reason of differences of expansion be- 
tween the rail and the contact portion of the bond, and in order 
that the conducting portion of the bond may be of good conduc- 
tivity, the bond is made with a conducting portion of copper or 
other good conducting and comparatively fusible metal, and its 
contact portions of steel or the like. The steel portions are cast 
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upon the opened-out ends of the copper part (conveniently flexible 
strand) and by the heat of the cast steel are fused into good 
electrical contact therewith. The steel portions are prolonged 
with collars upon the copper part. The contact portions of these 
or of other bonds are made conical exteriorally where driven into 
the rail, and have cavities at their ends, in order that they ma 
more readily be slightly upset to fix the bond contact in the rail. 
The process of casting the contact part is described. (Accepted 
March 25, 1903.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


11,361. Sir W. H. Bailey and A. J. Bailey, Salford, 


Gauge-Glass Protectors. 


May 17, 


(5 Figs.) 


cs. 
Ftq.2. 









































1902.—In this specification is claimed :—‘‘ The combination with 
the gauge-glass of an ordinary steam or water gauge, of a glass | 





S.A. Rail. 
to this inven- |, 


or other transparent protector forined in one or more_parts, and 
having a longitudinal opening to enable it to be put on or off 
without interfering with the gauge-glass or its fittings substan- 

ly as herein set forth.” ‘The = protector may be a 
tube slotted all down one side for a width sufficient to allow it to 
be put over the gauge-glass ; it may rest or be held at the bottom 
in a similarly slotted ¢ cap having a cavity on its under side adapted 
to rest firmly on the bottom packing nut of ‘the gauge-glass, and 
be held at the top in a slotted flanged part having a slotted 
rotatable part screwed therein and adapted when pertly un- 
screwed to bear against the top packing hut of the gauge-glass. 


(Accepted March 25, 1908.) 

7083. W. R. C Reading, Berks. Water- 
Tube Boilers. [4 Figs.) March 22, 1902.—In the water-tube 
boiler according to this invention there are water tubes connect- 


ing upper and lower drums, and arranged in circles concentric 
with the axial line of the drums, and so disposed in the circles 
that right and left-handed curved avenues or sweeping channels 
are formed between the tubes from the inner circle to the outer 
circle, the arrangement being such that a sweeping brush bent to 
the curvature of the avenues or channels can, after the boiler 
casing around the tubes has been opened, be passed into such 
avenues or channels without requiring a large clearance space 


T 











Fig. 




























































































around the boiler. In one arrangement the tubes of an angular 
group connecting the drums are arranged in concentric rows, 
with their axes in right and left-handed intersecting circular arcs, 
or curves of other shape, and so that outwardly-extending curved 
avenues or oe channels are formed between them, the 
furnace being loca below the iower drum and communicating 
through a central | omg od way therein with the central. space 
formed by and between the tubes. An uptake extends from one 
side of the up of tubes, and a casing having movable portions 
is arran around the group, a baffling device being provided 
around and between some of the rows of tubes. (Accepted March 


25, 1903.) 

2002. E. A. Briner, Philadelphia, Penn., U.S.A. 
Water-Tube Bollers. (+ Figs.] January 27, 1903,—This 
invention provides a water-tube boiler intended for marine use, 
and which, it is stated, whilst of cheap construction, ensures free 
and rapid circulation of water with maximum heating surface in 
relation to size, and a relation of parts that gives ready accessibility 


Fig.1. 2. 





for cleaning. The boiler comprises a hollow header, circulating tube 

communicating therewith, and assembled in vertical rows over- 
lapping each other at their forward ends, and a diaphragm extend- 
ing across the hollow header and separating it into chambers. A 
bent or corrugated portion of the diaphragm separates from each 
other the overlapping portions of the tube rows. (Accepted 
March 25, 1903.) 


9220. W. Sisson, Gloucester. Engine Governors, 
April 21, 1902.—This invention has reference to engine governors 
provided with coiled controlling springs adjustable for the purpose 
of varying the speed of the engine, and according thereto the 
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said springs are so arranged that the number of coils in the | 


springs is varied as they are adjusted, the object being to obviate 
as far as possible variations in the sensitiveness of the governor. 
In one arrangement the coils of each spring are of uniform dia- 
meter, and the cross sectional area of the metal is also uniform, 
but the pitch vaties ; for instance, it may gradually increase from 
end to end. Ina modification the pitch and diameter of the 
coils are uniform, but the cross sectional area of the metal varies ; 


VEHICLES. 


2150. A. Romer, Mettmann, Germany. Vehicle 
Wheels. (2 Figs.) January 29, 1903.—This invention provides 
a metal wheel having a wooden tyré for use on vehicles. The 

| tyre is comprised of readily removable segmental wooden blocks 
| cut with the grain radially disposed. The blocks are mounted on 


for instance, the rod or bar from which the spring is formed may 


gradually increase from one end to the other. 


instance, gradually from one end to the other of the spring. As 
will be understood with such constructions, the stiffness of the 
several coils of a spring will be different; and as the spring is 
adjusted, for instance, by compression, for the purpose of increas- 
ing the speed of the engine, the several coils will come into con- 
tact with their neighbours gradually, thus gradually reducing the 
number of coils in the springs. On releasing the springs the 
number of effective coils will be similarly increased. (Accepted 
April 2, 1903.) 


TEXTILE MACHINERY. 


7124. R. Brand Munchen-Gladbach, Ge: ° 
Manufacture of Yarns. (2 Figs.) March 24, 1902.— 
According to this invention there are made imitations of high 
quality yarns, such as all wool or worsted yarns, with material 
largely of an inferior nature, such as cotton. Wool fibres, which 
are from three to five times as long as the cotton fibres, are cut 
to cotton fibre length after being drawn, and when in the form of 
sliver, and then a small percentage, for example 20 per cent., of 


















































the wool fibre is mixed with the cotton fibre, and the mixture is 
spun on a spinning frame having three pairs of stretching rollers. 
It is stated that it is extremely difficult to tell the product from 
genuine worsted, especially when the cotton and wool fibres are 
respectively of different colour. There is one claim, in which the 
three pairs of stretching rollers are specified and limited to 
when there is ‘‘ different tension of the rollers.” (Accepted April 2, 


1903.) 
11,334. R. T. Singleton and J. Smith, Darwen, 
Lancs. Loom W.: Beams. (2 Figs.) May 17, 1902.— 


This invention relates to applying friction to the necks or ruffles 


of warp beams in looms for weaving, the object being to dispense | 
with weights and levers as heretofore employed, and to substitute | 


therefor mechanism which can readily be adjusted as required, 
and which automatically accommodates itself to inequalities or 
unevenness of the beam. According to the invention there is 


applied to the neck or ruffle of the warp beam a clip or band of | 
One | 


steel which ercircles or. partly encircles the neck or ruffle. 
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end of the clip or band is attached to a fiexible pendant rod, and 
the other end forms or is attached to a lug, and through the latter 
and the pendant rod is passed a bolt, by means of which and a 
winged nut the grip of the clip or band on the neck or ruffle can 
be adjusted. The lower end of the pendant rod passes through a 
slot in a bracket fixed to the frame of the loom, and this slot 
allows of longitudinal movement or ‘‘ jump” of the beam, whilst 
the flexible pendant rod compensates for the varying oscillation of 
the beam and “drag” on the warp threads and maintains an 
equal tension on the latter. (Accepted April 2, 1903.) 


(1394) 





In another con- | 
struction the pitch of the coils and the cross sectional area of the | 
metal are uniform, but the diameter of the coils varies; for | 
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an iron rim of angular cross section and are secured thereto by 
means of screw bolts passing through the angular rim and through 
an annular counterplate. The hub has a cavity adapted to re- 
ceive lubricant, and communicating with the axle through narrow 
ducts formed in the bush. (Accepted April 2, 1903.) 


| . $301. . Meischke-Smith, Paris, and G. 
| Meische-Smith, Furstenwalde, Germany. Motor 
| Cars. [1 Fig.] April 22, 1902.—This invention provides a device 
| for reducing the speed of the engine of a motor vehicle when the 


| 


| 


(3301) 


vehicle is at rest. According thereto the tap which cuts off fuel 
fluid when the driver stops the car is by-passed, and the by-pass 
is controlled by a centrifugal.governor that prevents the attain- 
ment of a speed above the maximum desired when the engine is 
unclutched. (Accepted April 2, 1903.) 


MISCELLANEOUS. 


6945. W. Royle, London. (P. EF. Monneret, Alexandria, 
Egypt.) Levelling and Excavating Machine. [4 Figs.| 
March 21, 1902.—This invention provides a ground-scraping appa- 
ratus suitable for being drawn by winding engines and for use in 
cultivating or excavating the ground, and is described in reference 
to an excavating and conveying device. The excavator and con- 
veyor is an angular tipping frame, which, when drawn in one 
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| direction by means of a girder, scrapes up the soil and carries it 
before it, and is guided in its travel by a spade runner on the fore 
end of the frame. When the direction of motion is reversed, the 


|not more than 30 minutes at a temperature of about 150 deg. 
| Cent. and not exceeding 200 deg. Cent. During carbonisation 
hot air or high-pressure steam may be blown through the 
material to equalise the heat and the action of the acid. The 
finished charcoal is washed, to get rid of the acid, and the acid 
may be recovered from the washing. It is stated that in addi- 
| tion to those qualities possessed by animal charcoal, charcoa] 
made according to this invention also ‘‘has the power of retai):. 
ing a 1 proportion of the salts (many of which are known 
to be melassigenic) from syrups or saccharine juices.” (Accepted 
March 18, 1903.) 


26,259. L. P. Ford, Gresford, North Wales. Artifi- 
cial-Stone-! . {14 Figs.) December 23, 1901.—The 
inventor states that no one has hitherto succeeded in making, free 
from cracks, large blocks of artificial stone with sand and lime, 
with or without other materials, and in moulds subjected to 
highly-heated water or steam. Such blocks are made, according 
to this invention, in extremely strong perforated cylindrica! 
moulds. The moulds may comprise outer casings and inner 
linings, the outer casing having large perforations, and the inner 
lining small perforations. There is broadly claimed :—‘‘In the 
manufacture of artificial stone, when use is made of the expand. 
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ing property of lime or cement to obtain compression, a cylindrical 
| mould.” In the mere age specification it is stated that it is espe- 
| cially essential that the mould be closed absolutely tight, so that 
the pressure generated therein by the expanding materials cannot 
|open it to the smallest extent, and means for so closing the 
| cylinder are described and claimed. When it js desired to make 
angular blocks of artificial stone by this process, cylindrical blocks 
are made, but having contained septa, such, for example, as paper 
sheets, within them, allowing of readily detaching the outer 
curved sided portions; or porous blocks of detachable material 
may be placed within the mould when filling it. (Accepted 
| April 2, 1903.) 


| 2939. C. H. Gray, Silvertown. Vulcanisation of 
/Rubber. [4 Figs.] February 7, 1903.—In this specification is 
broadly claimed:—‘‘The continuous vulcanisation of rubber 
under pressure” and ‘‘the continuous vulcanisation of rubber 
| under heat and pressure.” The rubber may be vulcanised in a 
| continuous strip for the production of tyres, belting, or matting, 


| 
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there being used a device for applying pressure during vulcanisa- 

| tion, and conveniently comprising a vulcanising drum and a 
| travelling band for maintaining the rubber in contact with the 
| surface of the drum during the period of vulcanisation. A heat- 
| ing jacket such as is shown in the drawing, covering one half of 
drum, may be used. (Accepted April 2, 1903.) 








| Go.p.—The deliveries of South African gold to the 
| United Kingdom are Lecoming of more and more im- 
| portance ; but what may be termed the commercial move- 
ment of gold has been upon a smaller scale this year, so 
| that our gold imports have, after all, been barely main- 
tained, as compared with 1901, The receipts of gold in 
April from the principal gold-producing regions were as 
follows :— j 
| April, 1903. April, 1902. | April, 1901. 
| £ | £ | 
815,302 687,450 
203,133 171,281 
453,833 347,692 
| | 


Country. 





£ 
125,951 
1,229,308 
845,160 


| British South Africa 
British India ae 
Australasia .. 





| frame automatically tips, so that its formerly. vertical b 
becomes horizontal, and it then runs on spades that carry the 
whole frame out of contact with the earth. For agricultural pur- 
poses the scraping edge may be provided with tines. (Accepted 

March 25, 1903.) 


7119. C. A. Halse, Paris. Production of Charcoal. 
March 24, 1902.—A charcoal which, it is stated, is suitable for use 
in decolorising and purifying sugars or oils, for the treatment of 
crude alcohol, and for other purposes to which animal charcoal 
has hitherto been applied, is according to this invention pre- 
pared as follows :—Sawdust, wood shavings, lignite, straw, or the 
like, is reduced to a granular condition, and the fine dust got rid 
of ; it is then mixed with vitriol of a strength such as vitriol has 
when taken from the chambers, and in 2mount approximately 
equal to that of the material to be carbonised, and is heated for 


The aggregate value of our gold imports to April 30 this 
year was 8,482,936/., as compared with 6,224,359/. in the 
corresponding period of 1902, and 8,562,997/. in the corre- 
sponding period of 1901. The following were the prin- 
cipal contributions made to these totals: 


i | 
Country. 1903. 1902. | 





£ 
1,347,652 
1,224,153 
1,723,434 


£ 
3,715,046 
877,191 
1,955,698 


British South Africa 
British India oe 
Australasia .. 
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DUPLEX DRILLING, BORING, AND TAPPING MACHINE. 
CONSTRUCTED BY MESSRS. G. WILKINSON AND SONS, ENGINEERS, KEIGHLEY. 


(For Description, see Page 746.) 
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THE PROMOTION OF NATIONAL 
COMMERCE. 


action by the State. If itis for the individual to 
be prepared to satisfy wants in any part of the 
world, it is for the State to bring these wants pro- 


| especially concerned—that is to say, men who will 
|not merely act as agents carrying out the instruc- 
| tions of the administrative head, but who will be 


WHEN Napoleon I. stigmatised the British nation | minently before the attention of its citizens ; and | able to assist him with advice and suggestions for 
as “‘a nation of shopkeepers,” war, and not com- | if the question be asked, Does the British Govern- | increasing the value of the different branches of 
merce, was the ideal pursuit of civilisation. A | ment do all it could do in this matter? the reply | his department. An idea of the work to be done 


hundred years have so far changed mankind, more 
or less sincerely, that while war is deplored as a 
terrible necessity—-to be avoided if possible, to be 
faced if necessary—successful ‘‘shopkeeping” has 
become the ambition of the nations. The despised 
example set by Britain a century ago has been so 
eagerly imitated, that the unique place she occupied 
—thanks to her industry and enterprise—has been 
for many years the object, first, of deep-rooted 
jealousy, and, later, of more or less successful 
attack. The peaceful war of commerce changes 
history no less than does the clash of arms ; the 
tactics of trade competition are as important and 
involved as the marshalling of battalions. So long 
secure in what we deemed an impregnable position, 
we have at last learned that our weapons of industry 
are too often obsolete, that our enemies are better 
equipped than ourselves, and that to maintain our 
own we must copy from our competitors, that 
Britain is not the British empire, and that cherished 
traditions are not divine inspirations. In open 
competition the prize will be for him who can most 
quickly and most completely meet the requirements 
of each case; and if British manufacturers should 
be content to hold to the methods which brought 
them success in the past generations, and to ignore 
the advance of science in the production of labour- 
saving devices, they must be prepared to be left 
behind by foreign firms who have kept themselves 
in touch with modern ‘progress, and are in all 
respects up-to-date. But while so much depends on 
individual effort, there is also a proper sphere for 


| trained in the businesses with which they will be 


must be an emphatic negative. 


| In this country it is to the Board of Trade that 


|we must look for the desired action. No one 
|will deny that this department does much ex- 
cellent work, and that its publications are 


|may be gathered from the fact that among the 
| bureaus, now attached to other departments, which 
| will be formally taken over on July i by the 
inew department are the following :—Lighthouse 


| Board, Lighthouse Establishment, Steamboat In- 


‘of great value to the industrial community; but spection Service, Bureau of Navigation, United 


the question is rather whether this work is as 
thorough as it might be. In this connection it is 
well to see what other nations are doing, as we may 
thereby find a standard by which our own depart- 


likely to remain, our most serious competitor in 


is done, or will be done, by the Government of that 
|country for the promotion of the nation’s trade. 
The inquiry is opportune at this time, as a new 
organisation is now being created in the United 
States to deal with this subject. 

There has recently been established by statute a 
new Department of Commerce and Labour for the 
United States, and at the present time the staff to 
carry on the work of the department is being 
selected. By July 1 it is expected that the 
organisation will be complete. It is noteworthy 
that while in the selection of the staff some places 
are filled from the Civil Service as a result of 
examination, certain posts are reserved by the 
head of the department, who will select for them 
experts in different branches of commerce, so that 
the department will have as servants in the more 
responsible positions, men who have been thoroughly 





commerce, we may with advantage examine what | 


and supplying all available and useful information 





| States Shipping Commissioners, National Bureau 

of Standards, Coast and Geodetic Survey, Immi- 
| gration Service, Bureau of Statistics, Census Office, 
| Department of Labour, Fish Commission, and 


ment may be tested; and as America is now, and is | Bureau of Foreign Commerce. Many of these are 


| at present branches of the Treasury Department. 

The most important feature of the new system, 
however, and the one with which we are at present 
especially concerned, is the Bureau of Manufac- 
tures, now being created. The functions of this 
bureau will be best gathered from the terms of the 
statute creating it. Section 5 is as follows :— 

‘*5, That there shall be in the Department of 
Commerce and Labour a bureau, to be called the 
Bureau of Manufactures, and a chief of said bureau, 


'who shall be appointed by the President, and who 


shall receive a salary of 4000 dols. per annum. 
There shall also be in said bureau such clerical 
assistants as may from time to time be authorised 
by Congress. It shall be the province and duty of 


‘said bureau, under the direction of the Secretary, 


to foster, promote, and develop the various manu- 
facturing industries of the United States, and 
markets for the same, at home and abroad, domestic 
and foreign, by gathering, compiling, publishing, 
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concerning such industries and such markets, and 
by such other methods and means as may be pre- 
scribed by the Secretary or provided by law. And 
all consular officers of the United States, including 
consuls-general, consuls, and commercial agents, 
are hereby required, and it is made a part of their 
duty, under the direction of the Secretary of State, 
to gather and compile from time to time useful and 
material information and statistics in respect to the 
subjects enumerated in Sec. 3 of this Act, in the 
countries and places to which such consular 


officers are accredited, and to send, under the direc-. 


tion of the Secretary of State, reports, as often as 
required by the Secretary of Commerce and Labour, 
of the information and statistics thus gathered and 
compiled, such reports to be transmitted through 
the State Department to the Secretary of the De- 
partment of Commerce and Labour.” 

There has recently been an agitation in this 
country for the appointment of a Minister of Com- 
merce, and it will be seen from the above quota- 
tion that under the new system the United States 
will have such a minister in the Secretary of the 
Department of Commerce and Labour. The effect 
of the new statute upon the consular service should 
be specially noticed. The consuls will be practi- 
cally under the direction of the head of the Bureau 
of Manufactures, and it will be their duty to supply 
him with all available information which can in any 
way be used to foster the trade of the United 
States. They are, in fact, to become commercial 
agents to a much greater extent than formerly. 
It may, perhaps, be argued that British consuls 
send home reports from time to time regarding 
openings for trade in the countries to which they 
are accredited, and this is true; but it is already 
the fact that the American consular reports. are, 
as arule, much fuller and more thorough in this 
respect than the British, and under the new 
régime these American reports will be made still 
more valuable. We learn that it is proposed 
to authorise consuls and consular agents to send 
reports on matters which require prompt atten- 
tion by telegram, instead of by mail ; so that if 
an opening for trade offers itself at a certain date, 
but will not be available (say) a month later, the 
opportunity may not be lost. This is, of course, 
merely a detail, but it shows that the United 
States Government is determined to do all in its 
— to help American traders to increase their 
10ld on the world’s markets ; and having regard to 
the serious nature of American competition, it is 
clear that we cannot afford to be behind in this 
matter. 

Let us ask again, then, Is our Board of Trade at 
present as completely organised for the develop- 
ment of commerce as the American Bureau of 
Manufactures promises to be ? It certainly is not. 
To begin with, the President of the Board of 
Trade has not by birth, education, or training 
been brought in touch with the commercial life of 
the nation, and he has not in his department to 
make good this deficiency such experts as will be 
available to the American Minister of the corre- 
sponding department. The Board of Trade has, 
in fact, been somewhat severely criticised in Parlia- 
ment during the present session for an apparent 
backwardness in using the powers it does possess for 
the protection of the national welfare, and some, at 
least, of these criticisms are deserved. Take, for 
example, the action of the departinent when the 
Morgan Shipping Combine was announced. There 
was great alarm in the country at the prospect of 
the transfer of so many vessels to a foreign flag, 
but it was not till a very late date that the Board 
of Trade announced its action, and even then that 
action was not in all respects satisfactory. The 
chief blame in the matter cannot be laid upon the 
present President of the Board, but upon the De- 
partment generally, for the state of the law which 
made this *‘combine” possible ought never to have 
been allowed to exist, and if that department had 
been age vigilant in the past, the law would 
have been changed long ago. In consequence 
of this delay the Board of Trade has had to make 
a hasty agreement with a shipping company, involv- 
ing the introduction of a new principle altogether— 
the grant of a subsidy. Had there been a greater 
foresight, and a more active interest to maintain 
our commercial supremacy, we should not have 
been allowed to take a second place on the Atlantic 
for so long, and there would have been less tempta- 
tion to American financiers to endeavour to obtain 
control of a pursuit distinctively British. And 
in the promotion of trade generally there is 


still room for much improvement in Mr. Gerald 
Balfour’s department. Our consular service is not 
under his direction, but, by proper co-operation, 
much greater use could be made of it to promote 
foreign trade ; and we hope a lesson may be taken 
from the action of the United States Government. 
The Agents for the Colonies also might be brought 
into closer relations with the Board, so that the 
home country might have full information at once 
of each new opening for trade in any colony. In 
South Africa, for example, there will be a wide field 
for commercial enterprise, and everyone knows 
that America and Germany are preparing to gain a 
hold there. So are the merchants of this country ; 
but the Government could do more to disseminate 
accurate information and statistics as to the pro- 
spects of trade in that colony. 

It would not bea difficult matter to raise the 
Board of Trade to a higher state of efficiency, if 
the Government were willing to accept advice. 
Let them consult the leaders of industry and com- 
merce in the country, and they will find numerous 
ways in which the usefulness of the department 
can be increased. Lord Rosebery’s suggested 
‘*Cabinet of business men” might not be an un- 
qualified success, but in the Board of Trade the 
experiment would be welcome. And if we cannot 
have such men in the department, their advice 
may, at any rate, be invited; in this con- 
nection we may quote the following sentences 
from our American contemporary, the Iron Age, 
relating to the new Bureau of Manufactures :— 
‘* Secretary Cortelyon is availing himself of the 
visits to Washington of prominent manufacturers 
and leading business men from time to time to 
confer with them concerning the lines along which 
the new department is to be extended, and is 
receiving many valuable suggestions. His pur- 
pose is to co-operate in every possible way with 
manufacturing interests, and as soon as the new 
Bureau of Manufactures is fully organised, some 
interesting plans will probably be announced.” 

This quotation shows the spirit animating the 
American authorities, and we feel confident that 
their new organisation will prove most valuable to 
the nation. If the same spirit could animate our 
own Government, a new weapon of high efficiency 
would be added to our imperfect equipment, and 
which would place us in a better position for offence 
and defence. 


LITERATURE, 


The Construction of Roads, Paths, and Sea Defences. 
By Frank Latuam, C.E. London: The Sanitary 
Publishing Company, Limited. [Price 7s. 6d. net. ] 

As a compilation of information upon roads, 

paths, and sea defences, from the experience and 

observation of the author, who is the borough 
engineer and surveyor of Penzance, as well as 
from a variety of other sources, this volume is 
likely to be of service to engineers who may be 
engaged on works of these kinds, comprising 
as it does the results of approved practice in 
many different localities and under many different 
conditions. The following summary of its con- 
tents, in the absence of a table thereof in the 
book itself, may serve to convey a fair idea of its 
scope. An introductory reference to the old 

Roman roads traversing Great Britain, and to 

the more recent turnpike roads, with their toll- 

gates, happily now nearly obsolete, leads up 
to the names of the great road-makers in the 
last century — Metcalf, Telford, and Macadam 

—of whose principles and practice an outline is 

sketched. Traction upon roads is considered in 

relation to the nature of their surface and gradients ; 
the tractive power required is exemplified by 
tables of the average draught observed on level 
roads under different conditions of surface. Line 
of route is discussed in regard to ruling gradient, 
straight lengths and curves, width of road, boundary 
walls, hedges, and trees. In embankments the tip- 
ping and laying of the earth are dealt with, and 
the proper slopes for the sides of banks and 
of ‘cuttings; also the formation of roads cver 
soft or marshy land ; and on sidelong ground the 
addition of retaining walls and breast walls, and 
their proper construction, come up for considera- 
tion. For the defence of roads running along the 
sea-coast, we find information regarding banks and 
walls, the materials used in their construction, and 
the modern Hennebique sheet piling, made with a 

















steel skeleton encased in concrete ; also the compo- 


sition and strength of concrete suitable for sea 
defences. Embanked roads on sea-shores are some- 
times protected by pitching the sea slope with 
stone, occasionally by covering it with straw mat- 
ting, and sometimes by compacting it with fascine 
and hurdle works. Sea-walls and embankments 
are also protected by groynes, of which those con- 
structed by the late Mr. Edward Case at the Dym- 
church wall, bordering upon Romney Marsh, in 
Kent, are particularly referred to. Profiles of 
sea-walls are exemplified by the nearly upright 
and slightly concave face of Mr. Grantham’s 
concrete wall at Westgate-on-Sea; by the ogee 
profile of the western promenade at Margate ; 
and by the stepped wall of the marine drive at the 
same place, designed and constructed by the 
author's father, Mr. Albert Tatham. A plain wall, 
vertical or with but slight batter, is illustrated by 
that constructed of granite blocks for the fine pro- 
menade at Penzance. 

This wall, we may here interpolate, happens at 
the present time to be engaging the author’s im- 
mediate attention, owing to a subsidence following 
upon the violence of the heavy seas that have been 
assailing it during the past winter. Here the line 
of the wall footing is crossed by a broad streak of 
clay, which apparently fills up a gap in the rock 
foundation, and was itself originally covered with 
a sufficient depth of shingle to preserve it from 
denudation. But owing to the face of the wall 
being so nearly vertical, the scour in the reflux of 
the receding waves has washed away the shingle, 
laid bare the course of the natural clay filling, and 
has further proceeded to scour out the clay itself, 
not only from underneath the wall, but also from 
underneath the made ground behind, whereon the 
promenade is carried. The remedy now contem- 
plated, at an estimated cost of about 30001., is to 
protect the toe of the wall, along and beyond this 
damaged portion of its length, by constructing a 
projecting base to form a continuation of an exist- 
ing terrace walk or lower promenade, carried up to 
about half the height of the wall, whereby the 
reflux of high waves will be broken up into two 
stages, with corresponding diminution of their scour- 
ing action upon the toe of the new lower prome- 
nade itself. Had the stepped profile of the wall 
along the Margate marine drive been adopted 
originally for the existing wall of the Penzance pro- 
menade, it may be concluded that the present 
trouble might not have arisen: not only is an in- 
coming wave cushioned by the air which it entraps 
in the inner corners of the steps, but in its reflux 
its fall is so far broken up by the steps that on 
reaching the base of the wall its scouring action 
upon the beach is no longer strong enough to pro- 
duce injury. 

From this digression we return to our notice of 
the book, to find associated with road drainage the 
shape of the road surface in transverse section, the 
construction of open or covered side drains, 
and the arrangement of gutters, gullies, and 
kerbs. For unpaved roads the formation of the 
foundation received early attention in France, 
even prior to Tresaguet’s plan, which dates from 
1764, and was the precursor of Telford’s in this 
country ; then came Macadam’s, which has been 
succeeded by various recent modifications devised 
for local conditions. The qualities of different 
kinds of stone for the road covering are tabulated, 
and the sizes suitable for the broken stones are 
given; the merits of hand-breaking and machine- 
crushing are estimated, and the cost of crushing is 
stated. The proper way of laying the broken 
stone is described, in connection with the choice of 
the binding material to be used: siftings from the 
stone crusher, road sweepings, and gravel; also 
the rolling and watering of the newly-laid stone, 
and the cost of the process. Preliminary to road 
repairs comes the breaking up of the old surface, 
either by hand labour with the pick, or on a larger 
scale and more expeditiously and effectually by 
mechanical power, with the aid of scarifiers of 
various makes ; a statement is given of the saving 
effected in the work done on this modern plan. 

For paved roadways the author describes first the 
various kinds of wood pavements, laid with creo- 
soted or otherwise prepared blocks, or with hard 
woods, particularly jarrah and karri; he tells 
about the seasoning and expansion and size of the 
blocks, the foundations of concrete or stone on 
which they are laid, and modes of jointing them; 
and recommends close blocking as preferable to 
jointing. As to the sanitary aspect of wood 








paving, existing differences of opinion are recorded 
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with the differing conditions whereon they are 
based, and the consequent advantages and dis- 
advantages attending the adoption of wood pave- 
ments. The alternatives thereto are asphalts of 
various kinds, natural and mastic; Trinidad 
pitch ; tar macadam; bricks of various makes ; 
and stone, ranging from granite and sandstone to 
cobble stones. Other road pavements includé 
combinations of stone and wood, dowelled woud, 
vitrified blocks, concrete macadam, mixed asphalt 
and trap-rock, and stone wheel-tracks for narrow 
roads with heavy traffic. Road bridges comprise 
yolled-steel girders of I[-section, lattice girders, 
and suspension bridges. Footpaths are paved with 
vranite slabs, Yorkshire or Caithness stone flags, 
sandstone, limestone, artificial stone, concrete laid 
in situ, asphalt, tar-concrete, tar, brick, and 
gravel; and machinery for making artificial flag- 
stones receives attention. Tramway tracks are de- 
scribed. 

Scavenging and cleansing of streets involve hand 
labour with brooms and scrapers, the use of 
machines for sweeping and scrapirg, the disposal 
of sweepings, 





volume. It is not quite easy to understand why 
Mr. Clements should not himself have published 
the exposition of his theories and discoveries ; we | 
feel sure, from the quotations from his writings | 
appearing in this volume, that he would have done! 
it better than Mr. Digby; but even if we pass) 
over this point and accept Mr. Digby as the mouth- | 
piece of Mr. Clements, we have still to examine 
the manner in which the work has been performed. 
In this examination the necessity for our opening 
sentence becomes very evident. Mr. Digby has 
done Mr. Clements a great injustice by writing in 
such a manner as toalienate the sympathies of his 
readers at the outset. He has assumed that the 
leading meteorologists of the day, not only in this 
country, but also in America, have refused to 
accept the Clementian theory from wilful blindness 
to the truth, and not as a result of examination of 
evidence. Take the following quotation as an 
example :— 

‘*The professional meteorologists, sad to say, 
seem the least inclined, amid many brethren, to 
do more than act as did certain men in distant 








the clearing of snow by hand| times to whom, when they asked for a sign from 


and by snow ploughs, and sanding thereafter ;| heaven, it was said, ‘When it is evening, ye say, 


watering and washing, 


water distributors and_ It is fair weather, for the heaven is red. And in| 


sprinklers, flexible hose ; disinfecting fluid, and the morning, It will be foul weather to-day, for the 


sea water, which, where available, is considered | heaven is red and lowering. 


preferable to fresh. A simple scraper of the 


author’s invention is illustrated, convenient for | 


ready attachment to the ordinary hand brooms. | 


Repairs of private streets are considered in rela- 
tion to Section 150 of the Public Health Act, 
1875, and to the Private Street Works Act, 
1892. Specification clauses are drawn up suit- 
able for roads intended to carry heavy, medium, 
or light traffic ; for wood-paved roads, compressed 
asphalt paving, concrete footpaths ; for quarrying 
of road stone, and for road-stone contracts; for 
sewers of stoneware, iron, and brick, with their 
manholes and gullies; and for sea-walls, includ- 
ing excavations, cement, sand, stone, concrete, and 
facing with concrete or granite, or other stone. 

In an appendix are given approximate prices 
of road-making materials, implements, and labour. 
A useful index is added; and three large folded 
sheets contain tabulated details received by the 
author from forty-six leading engineers of roads, 
in reply to seven groups of questions respecting 
road construction and maintenance. The volume 
consists of 220 pages, crown octavo, and includes 
fifty - seven illustrations. By an oversight on 
yage 48 the groynes carried out at the southern 
limit of Hornsea foreshore by Mr. Wade are 
ascribed to another engineer ; and ‘‘sheer” piles 
is a misprint for ‘‘sheet” piles. Here and 
there, too, the compositor has begrudged Sir John 
Macneill the final letter of his distinguished 
name; ‘‘ Kyan’s” process for the preservation of 
timber is called ‘‘ Ryan’s” on page 87; and the 
‘‘transverse” strength of concrete on page 36 would 
be less ambiguously defined as its ‘‘tensile” 
strength. From the foregoing analysis it will be 
seen that it is unlikely many questions will present 
themselves to the reader’s mind to which he will 
not find a practical answer furnished by the author. 





Natural Law in Terrestrial Phenomena: A Study in the 
Causation of Earthquakes, Volcanic Eruptions, Wind- 
storms, Temperature, Rainfall, with a Record of 
Evidence. By Wituiam Dicsy, C.I.#., Fellow of the 
Royal Statistical Society, &c. 1902. London: Wm. 
Hutchinson and Co. 

WHEN a writer undertakes to set out an explana- 

tion of a new scientific theory, promulgated not by 

himself but by another, we naturally expect that 
he will deal with his subject ina scientific manner 

—that he will be exact in his statements and 

moderate in his language, and that in his endeavour 

to carry conviction to his readers he will remember 
that all who differ from him are not on that 
account wilfully blind to the truth. We should 
have thought that it would have been quite unneces- 
sary to have to make this assertion, but its truth 
requires to be enforced upon the author of the 
present volume. Mr. Digby has ‘lived much in 

India, and has been a student of Indian economics 

for many years. In this connection he has taken 


a special interest in the meteorological conditions of | 


Ye know how to dis- 
cern the face of the heaven ; but ye cannot discern’ 
—what is behind these signs, though they are to be 
found by those who seek for them ”’ (page 43). 

Or take another illustration from the chapter on 
‘* Weather” (chapter vii.). Mr. Digby gives at 
the head of each chapter a précis of its contents, 
and in the present instance we find the following 
item :— 

‘*How Meteorologists give themselves away by 
their frequent Confession of their Lack of Know- 
ledge :—Robert H. Scott in ‘ Elementary Meteoro- 
logy ; Hon. R. Abercromby in ‘ Weather ;’ 
‘ Chambers’s Encyclopeedia,’ article ‘ Weather ;’ Sir 
Gabriel Stokes, F.R.S., ‘Meteorological Oftice 
Records ;’ the Astronomer Royal in November, 
1893 ; and others.” 

We do not suppose Mr. Digby has intended to 
be offensive ; but in several places his remarks do 
give offence evento readers who have no official 
connection with meteorology. At other times he is 
amusing. When we find him talking glibly of the 
late Sir G. G. Stokes as ‘‘ giving himself away ”’ by 
a confession of lack of knowledge, we may, perhaps, 
be allowed to smile at the author’s notions of what 
constitutes giving oneself away, while readily ad- 
mitting that we should never expect a similar con- 
fession from him. 

In criticising thus Mr. Digby’s book, let it be 
clearly understood that we do not mean to apply 
it to Mr. Clements’s work. It appears to us that 
there may be some truth in Mr. Clements’s theories. 
Before we could decide on that point we would 
require further information than is here given, and 
longer time than we have yet had for consideration. 
Mr. Clements finds in the moon the main cause of 
weather and winds and other terrestrial pheno- 
mena. He has classified certain events according 
to the position of the moon, and predicts similar 
events for similar positions. His predictions show 
a close coincidence with the observations sub- 
sequently made at Greenwich, and this makes us 
regret the more the very unfortunate and un- 
scientific manner Mr. Digby has chosen to adopt 
in seeking to explain Mr. Clements’s methods. A 
plain and impartial statement in scientific language 
and without the enormous amount of padding which 
the present volume contains, would have been more | 


so forth. Illustrated descriptions of the construc- 
tion and internal distribution of urban and suburban 
tramway carriages cover about fifty pages of the 
first part of this volume ; these are completed by 
descriptions of different types of electric locomo- 
tives for service on tramways and in mines. The 
second part of the volume covers the electrician’s 
domain, and illustrates different types of continuous 
and alternating-current traction motors, of trans- 
mission gear, starting devices, and current-collecting 
systems. The author announces that the question 
of current supply, the signalling and safety devices, 
the construction of generating stations and accessory 
buildings, and the laying down, working, main- 
|tenance, and repair of the electric railway and 
| tramway plant, are to form the subjects to be dealt 
| —- the three remaining volumes of his ‘‘ Hand- 
| Book.” 











THE KING EDWARD VII. BRIDGE AT 
KEW. 
(Concluded from page 663.) 

In our previous article we described the bridge 
| generally, and particularly the method of construct- 
ing the foundations of the abutments and piers, and 
in this article we propose to deal with the equally 
interesting process of throwing the three river 
arches. The centre arch is of 133 ft. span, and the 
two side arches are each 116 ft. 6 in. As the Thames 
Conservancy required that during construction the 
headway above Trinity high-water mark should not 
be less than 17 ft., with a centre opening 75 ft. 
wide, and one side opening 50 ft. wide, it was 
not considered advisable to turn the arches on 
timber centering. Steel ribs were therefore resorted 
to, as was the case in the building of the Putney 
Bridge, about seventeen years ago; but in the 
present instance they had to be specially designed. 

We illustrate on page 740, Figs. 19 and 21, the ribs 
used for the centre span, those used for the side 
spans being shown in Figs. 20, 22, 23, and 24. 
The ribs were supported at four points—at each 
end and at two intermediate positions, these latter 
being placed a sufficient distance apart to provide 
the requisite openings for the passage of the river 
craft. These supports are shown in Figs. 17 and 18, 
which illustrate the arrangement at one of the side 
spans, and also in the engravings on page 741. The 
ribs were designed to suit those points of support. 
As will be seen from the drawings we reproduce 
(Figs. 19 and 20), the ribs were designed as girders, 
supported at the two intermediate points. They are 
of steel plates and angles, and, generally speaking, 
are 3ft. 7in. deep, the flanges being 1 ft. 4in. wide 
and plating } in. thick. Each rib was brought on 
to the ground in five pieces. The two end pieces 
were riveted together in the yard, placed on a 
barge, and floated out into position, where they 
were hoisted up, into the places previously prepared 
for them, by sheer-legs mounted on the timber 
piling, which latter formed the intermediate sup- 
ports. The ends of the ribs at the springing of 
the arch were supported on timber stooling, built 
up on the footings of the piers and abutments 
as shown on the longitudinal section (Fig. 17). 
The intermediate supports consisted of a row of 
double piles, situated about 9 in. apart (Fig. 18). 
In order to sustain the immense weight which they 
had to carry, these piles were driven 7 ft. below the 
foundation level ; and as it was deemed inadvisable 
to draw them, after operations were completed, they 
had to be cut below the bed of the river. To this 
we shall refer later. 

Between the ribs and the timber forming the 











instructive and more convincing, and would have | intermediate supports there were placed sand-boxes 
reduced the text to about half its present length. and wedges, the latter for adjusting the ribs pre- 
But, perhaps, this last feature would not appear an | paratory to turning the arch, and the former to 
advantage to Mr. Digby. |insure the striking of the centres gradually and 

equally when the arch was completed. These sand- 
| boxes, which are shown in our view of the work 

C. ZeHME. Wiesbaden: C. W. Kreidel. in progress (Figs. 30 and 31), are further illus- 
THis is a quarto volume of 320 pages, with 315 | trated in detail by Figs. 25 to 27. They are 
illustrations in the text and 66 plates, the first of | rectangular boxes, 2 ft. by 1 ft. 44 in. in internal 
four volumes which are to form a ‘‘ Hand-Book on | dimensions by 1 ft. 6 in. deep, and were filled with 
Electric Railways.” It deals in detail with the | Leighton Buzzard sand—a sharp,- clean stuff—to 
construction of rolling-stock, with traction motors, | about three-quarters of their depth. In these 
and the electric equipment of locomotives and | were set cast-iron blocks, between the top of which 
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that country, and has become an enthusiastic! cars. The various subjects are treated in natural | and the ribs there were inserted wedges of beech 


amateur meteorologist. Suddenly the weather 
predictions of Mr. Hugh Clements come under his 


ens with descriptions of | wood. These wedges were given a taper of 24 in. 


progress; the book o 
h examples showing the | in a total length of 2 ft.6 in. Attached to the under 


underframes and. wit 


notice, and in course of time, after testing Mr.| various arrangements followed for carrying the! side of the ribs, at the point where they rested 
C:ements’s theories, he becomes an enthusiastic ad-| cars on the wheels; the different suspension | on the wedges, were cast-iron saddles, providing a 


herent of the Clementian doctrines, and, in order | devices ; the various methods of fitting the hand, | horizontal bearing of sufficient surface. 
to give them wider publicity, he has written this | electric, compressed-air, and magnetic brakes, and | boxes were screwed down by coach screws to the 
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capping on the top of the intermediate piling. 
| Two sand-boxes were thus placed under each rib, 
one on each side. It was not considered necessary 
to place sand-boxes under the ends of the ribs; 
wedges only were inserted there, as the weight on 
them was slight. 

| After the two side parts of the steel ribs were in 
| place, the central part was lowered into position 
|and allowed to rest on projecting cover-plates 
| which had been previously riveted to the under side 
of the side sections already.erected. The remain- 
ing cover-plates were then put on, and the jointing 
riveted up. The rib was then complete, and ready 
|for final adjustment. There were eleven ribs built 
‘under each arch, the distance between centres 
‘being 5 ft. 74 in. The approximate weight of 
each rib for the centre arch was 23 tons, and for the 
|side arches 16 tons. After the ribs had been ad- 
justed, 4-in. timber lining was bolted to the top 
flanges of the girders to the correct elliptical curve, 
and these made up for inequalities in the curvature 
of the steel centering. On the top of these there 
was oon a lagging of 8-in. by 4-in. timbers, spiked 
to the lining, and on these the masonry of the 
arches was built (Figs. 30 and 31). In order to 
| akira the arch cracking at the joints whilst 
| building, every sixth joint or thereabouts was left 
dry and small wood wedges inserted in the joint to 
| preserve its proper thickness. These dry joints 
allowed for any slight deflection in the girders, 
and were cemented with mortar when the whole 
|of the arch was built and the centering ready for 


Soreus | striking. : 
' To facilitate operations a crane was carried by 
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(For Description, see Page 739.) 
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timber trestle-work supported on the ribs of one 
side of the bridge. All three arches were, of 
course, built simultaneously, so that no undue 
strain might be exerted on one side or the other of 
either of the piers. One of our engravings on 
page 741 illustrates the work on one of the arches 
when the masonry had been commenced, and it 
shows well the arrangement of centering, with its 
supports ; while the other view shows the three 
arches in process of construction simultaneously. 
The arch, as we pointed out in our previous 
article, is built as a true ellipse, with all the joints 
normal to the tangent. The springing of the arch 
is 44 ft. below Trinity high water, and the arch 
stones are about 4 ft. deep at the crown, and about 
10 ft. at the springing, while over each pier there 
is built a handsome shield, carved in granite, bearing 
the arms of Middlesex and Surrey. The spandrils 
are all pick-dressed, while the voussoirs are brought 


bed of the river—at such a depth as not to inter- 
fere with any future possible dredging operations. 
In some cases the trenches made to enable this 
cutting to proceed had to be excavated to a depth 
of 10 ft. The principal trouble experienced in the 
operation was due to ballast and silt finding their 
way into these trenches owing to the action of the 
tides. Several methods have been adopted for saw- 
ing the piles at the bottom of these trenches, and 
the system which has been found to be most con- 
venient is by the use of a large A-frame, to the 
bottom of which is attached a saw, so that the 
whole frame by rocking enables the saw to cut 
through the piles. The point of suspension of 
the A-frame is carried on supports from the tops of 
the existing piles. The length of stroke of the 
saw is never more than 18 in., and owing to the 
amount of friction the saw has, as a rule, to be 
re-set and sharpened after each pile has been cut 
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into relief by heavy rock facings, with rusticated | through, so that the best record up to the present 
joints, so that the contrast is very effective. Over | time has been the sawing of eight piles in a day. 
the arches there isa handsome cornice string course | The bridge has been built by Messrs. Easton Gibb 
and ornamental corbels. The parapet is solid, | and Son, of Aberdeen, whose engineer during con- 
consisting of a moulded cope, plain dado, and| struction was Mr. T. G. Menzies. The Cornish 
— base, with ornamental cast-iron standards for | granite was supplied by Messrs. John Freeman, 
amps over the centre of each arch. About 16,000 | Sons, and Co., Limited; the Scotch granite by 
tons of granite have been built into the bridge. | Messrs. John Fyfe and Sons, of Aberdeen ; while 
This granite has been obtained from Scotland, | Messrs. E. C. and J. Keay, of Darlaston, supplied 
Cornwall, and Norway, that from Scotland being | the steelwork for the temporary bridge and the 
exclusively used for the parapets and for the finer centering. The resident engineer on behalf of 
work. | Sir John Wolfe Barry, K.C.B., and Mr. Cuthbert 
We have slightly anticipated the process of build-| A. Brereton, the engineers for the bridge, was, 
ing in thus completing our description of the eleva-| during the first two years of the contract, Mr. 
tion, and we return to the haunches of the arches, | R. W. Dana, M.A., A.M. Inst. C.E. (now Secretary 
which are backed with brindled brick for a height | to the Institution of Naval Architects), while since 
of about 13 ft. above the springing. Above that,|the beginning of 1901 Mr. W. Garneys Wales, 
as is shown in the cross-section we reproduced on A.M. Inst. C.E., has acted in that capacity. We 
page 654 ante, Fig. 16, the spandrils are hollow, | are indebted to the engineers of the bridge for per- 
with brick walls 1 ft. 6 in. thick, and covered with | mission to describe and illustrate the works, and to 
jack-arching of blue-brick, 9 in. thick. The road-| Mr. Wales for the detailed information which has 
way is constructed on a cement-concrete bed, while | enabled us to prepare our articles. 

the road on the approaches is made up of macadam ; | 


the construction on the bridge proper is .wood | . a 
paving, with granite curb. The icchnathie through- | ELECTRO.PNEUM ATIC INTERLOCKING 
out are of concrete paving. Under the=pa¥ement | PLANT. 

-on one side there sre two 16-in. ga mains, laid) Amone recent developments in railway engineer- 
in dry filling, while on the other side are several | ing, few are of greater interest than the introduction 
cast-iron pipes accommodating the Post - Office | of power signalling. It is in America that the 
telegraphs and telephone cable. These are shown! progress of this innovation has been most rapid, 
on cross-sections of the bridge and the approach, | ra certain English railways, notably the Great 
reproduced in Figs. 28 and 29. The parapet, it will! Eastern, the Lancashire and Yorkshire, the North- 
be noted, is 3 ft. 9 in. high. The camber of the| Eastern, and the London and North-Western, 
carriage-way is 5 in., while the gradients are 1 in 40. | have not been slow to realise the advantages 
The first arch was commenced on the Middlesex | attained by means of the new system, and have 
side, on March 17, 1902, «nd the three of them were | either already installed or are in process of install- 
completed in practically seven months. | ing power plants at their largest junctions, as at 

The work of striking the centres with the assist- | Bisho te, Bolton, Tyne Docks, and Crewe. Mr. 
ance of the sand-boxes was carried out most success- | Jacomb Hood, chief engineer of the London and 
fully. The ribs were lowered } in. in ten minutes, | South-Western Railway, has estimated the saving 
and they proceeded at this rate until the whole of | that would be effected by some system of auto- 
the centres were clear of the arches. The laggings | matic or power signalling at 50l. at least per mile 
were then removed, and the rivets at the erection! perannum. At Bolton one Westinghouse electro- 
joints cut out, and the ribs removed in sections at) pneumatic frame in a comparatively small signal 
the rate of one rib a day, the last of the ribs being} cabin will do the work of two very large ones on 
only removed on Friday, May 8. the old mechanical system. 

The cutting away of the piling which was usedfor, The signalman’s lot—like the policeman’s—is 
supporting the ribs at their intermediate points is not a happy one, and any contrivance which tends 
now proceeding. We have already mentioned that to facilitate his arduous work, and so bring in- 
these had to be cut off at a point below the present! creased safety for the passenger, is well worthy of 








‘ 





consideration. This and the other great advantages 
of the power system have engaged the attention of 
all railway men, and it is probable that in a few 
years’ time all important termini, yards, &c.— where 
high speeds of working, minimum strain on the 
signalmen, and absolute reliability in all weathers, 
are essential, and where little space can be spared 
for signal cabins—will be supplied with power 
signalling equipment. And so some description of 
one of the largest power signalling plants now in 
operation cannot fail to be of interest. 

The terminal yard of the Pennsylvania Railroad 
at Pittsburgh contains 68 points, 75 double-slip 
points, 1 single-slip point, and 167 signals. These 
are operated on the Westinghouse electro-pneumatic 
system by means of 242 levers in four cabins dis- 
tributed at convenient points. The length of the 
yard is about a mile, and at each of two points 
there are two sets of ladder tracks crossing all the 
parallel tracks and also crossing each other. 
ground floor of all the cabins is longer than the first 
floor, and is used for the offices of yard-masters, 
car-inspectors, signal-repairers, and, in general, of 
employés for whom a convenient headquarters in 
the yard is necessary. The cabin known as Cabin 
No. 2 is the one situated farthest out from the 
station. From it 27 points and 32 double-slip 
points with movable crossings are operated by 
means of 57 levers, and 61 signals by means of 39 
levers, leaving 23 spare levers in a 119-lever frame, 
so that there is ample space for development. 

Compressed air for the operation of point and 
signal motors is supplied by two vertical com- 
pressors, each having a capacity of 15,000 cubic feet 
of free air per minute. The use of compressed air 
is not confined to the interlocking system ; indeed, 
the amount required for that purpose is almost 
negligible compared with what is used for general 
purposes in the yard. The supply of air for the 
plant passes from the main receiving tanks through 
a group of manifold pipes of great radiating capacity, 
which brings it quickly to normal temperature, so 
that the precipitation of moisture, due to increased 
pressure, may be effected before entering the service 
mains. The mains are of 3-in. piping, and extend 
all along both sides of the plant, being joined at 
intervals by transverse mains of 2 in. diameter, 
from which #-in. pipes run to each point and signal. 
The mains are protected by expansion joints, and 
all branch pipes leave the mains with a ‘‘ swing 
joint,” next to which is placed a cock and union ; 
valves are so distributed that, should a break occur, 
only a small number of signals would be tem- 
porarily disabled. All piping is protected by 
timber casing. 

The electrical energy is furnished by accumula- 
tors giving 12 volts with a capacity of 240 ampere- 
hours. There are two sets of these in each of the 
two larger cabins, consisting of six cells in each 
set ; one set is being charged while the other is 
in use, the change being effected every 24 hours, 
aMhough the capacity is sufficient for a period 
mere than twice as long. With this low rate of 
discharge the life of the battery is much prolonged, 
and there is always a good reserve supply of cur- 
rent. The total output for 24 hours amounts to 
only 100 watts ; current for recharging is taken 
from the lighting mains through resistance lamps. 

The conducting wires to the point and signal 
motors leave the cabins in the form of five con- 
ductor cables, carried in built-up conduits to the 
distribution - boxes, whence to the motors they 
are run in timber casing. The top of the main 
conduit is flush with the top of the sleepers, the 
branches are several inches lower. 

It is difficult to give an idea of the extent of 
such a plant as this without details ; but it will 
be sufficient to state that on comparing the Pitts- 
burgh plant with that of the St. Louis terminus, and 
the Boston Southern and Boston main termini, 
which are among the largest power interlocking 

lants in America, it will be found that in the 

ittsburgh yard the number of points is nearly 
equal to the other three together. The proportion 
of signals is not so high, as the conditions do not 
call for the usual number of special and caution 
signals. More signals, points, &c., are, however, 
operated by a given number of levers at Pittsburgh 
than at any of the other three. 

In every case the locking is arranged to permit 
of a signal being given for every route made 
possible by the track arrangements. That at 
21st-street is probably the most complicated ever 
attempted ; most of the signals govern traftic over 
several routes ; one, indeed, controls no less than 
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52 routes. Further, the elaborate scheme of tracks | directors operate these, gathering and distributing 
permits of many different routes by which a move- information in the proper quarters, with regard to 


ment may be made from any one point to another. 


There is a case in which twelve exist within half the | 


length of a yard at 2I1st-street, any one of which 
may be made in one continuous train movement. 

Pneumatic whistles, suitably located and con- 
trolled electrically from the cabins, are employed 
to enable the signalman to warn drivers, &c., who 
are not paying proper attention to the signals, thus 
avoiding delays, if not more serious results. 

A feature of great interest is that of locking be- 
tween cabins, by which it is impossible for adjacent 
cabins to clear simultaneously for signals governing 


train movements in opposite directions over given | 


tracks extending between them. This is done 
electrically between certain signal levers in the 
respective cabins, which levers may, and in some 
cases do, control in addition signals for move- 
ments other than over the track above-mentioned. 
In order to harmonise the working of this system, 
it is necessary that it should be under the control 
of one man. This is done by carrying the circuits 
invelved, through an instrument placed in the cabin 
at 15th-street, by the use of which the train director 
is not only kept informed through indicators, &c., 
as to the direction in which traffic may be moved 
over any track at that particular instant, but by 
pushing a button he may change, positively, the 
direction of the traffic over any track between 
two adjacent interlocking plants. The pushing 
of this button not only does this, but, in addition, 
records the action, and at the same time trans- 
mits the information to the adjacent cabin so 
affected. 

Another feature worthy of note is the means of 
communication between the cabin at 15th-street 
and the men on the platform and at the gates, with 
reference to the starting of trains. Shortly before 
a train is timed to start, the conductor informs the 
cabin that all is ready by pushing either one of two 
buttons along the edge of the platform. By so 
doing, he elevates the hammer of an electric bell, 
which, by closing its own circuit, retains the 
hammer in the elevated position, and the circuit 
thus established drops an annunciator and rings 
a bell in the cabin. The train director, upon 
observing this information, pushes a button which 
breaks the circuit, restores his annunciator, and 
allows the hammer of the bell on the platform 
to drop, thus acknowledging the receipt of the mes- 
sage. The director in the cabin then pushes 
another button, which operates an indicator placed 
at the gate where the ticket inspector is stationed, 
telling him that he (the ticket inspector) is in pos- 
session of the ability to clear the train-starting 
signal. At the same time the act of pushing this 
button records by a drop annunciator that this act 
has been performed. The inspector closes the gate 
at the booked time of starting and turns a knob 
located on the lower part of his indicator case ; this 
act clears the train-starting signal and operates an 
indicator in the cabin, informing the director that 
the train is about to start. If not previously done, 
he now calls out the route to the levermen, who pro- 
ceed to arrange the road and clear the signals in the 
manner indicated, and the train proceeds through 
the yard to its destination. About the time the 
train leaves, the director pushes a third and last 
button, which restores the starting signal, the gate- 
man’s indicator, and his own annunciator and indi- 
cator to their normal positions. 

Information concerning trains from any of four 
directions approaching the terminus is conveyed to 
the various cabins interested, by train describers. 
The sender pushes one of a series of buttons on 
which is written the information—such as the cha- 
racter of the train and the track on which it is ap- 
proaching—which he desires to send. This act sets 
in motion a mechanism which closes and opens a 
circuit a certain number of times until arrested, 
thereby actuating the electrical mechanism of the 
receiving instrument, or instruments, on the line, 
and causing the finger to point to a disc bearing 
the same legend as the sending button. The usual 
telegraph or telephone systems are used as ad- 
ditional means of communication. 

In completing this work no less than 5} miles of 
lock-bar were used, which required the drilling of 
42,000 holes through the web of the rail and re- 


the movements of the trains. 





| EXHAUST-STEAM TURBINES. 

| THEsuccessful use of the steam turbine in France 
| has been largely due to Professor A. Rateau, of the 
| Department of Mines, in conjunction with the well- 
known firm of Sautter and Harlé, of Paris. Pro- 
fessor Rateau has recently developed a system 
having for its object a greater economy of steam in 
|the power plant of mines and in metallurgical 
| works. Extravagant consumption of steam is inevit- 
able in these industries, on account of the inter- 
/mittent duty of the engines, and the difficulty of 
working condensing, so that a large amount. of 
| waste steam is exhausted into the air. A first 
idea in the direction of economy was the use of 
| collecting condensers ; but it was found impossible 
| to realise this economically, because of the length 
of piping that would be required to connect up the 
various mine-shafts, or the different rolling-mill 
and other engines, with the condenser. 

An entirely different suggestion consisted in sub- 
stituting for the condensing plant a central electric 
power-station, and an electrical distribution, for 
driving all the different engines in the mine or the 
metallurgical works. Evidently this solution in- 
volved the necessity of removing present plants, 
and substituting new machinery, at a very large 
outlay. The ultimate advantages were, of course, 
obvious, especially in iron works, where, instead 
of steam engines, motors operated by blast-furnace 
gases could be employed as prime movers. The 
solution now worked out by Professor Rateau, 
which formed the subject of a communication by 
him to the Glasgow Engineering Congress of 1901 
(see ENGINEERING, vol. Ixxii., page 466) is less 
radical, and does not involve the necessity of 
changing existing plant, while securing a large 
measure of economy. In principle the arrange- 
ment consists in maintaining the existing steam 
engines, and in collecting the exhaust steam in a 
special receiver, which regulate its discharge in 
such a way that the steam which would otherwise 
be lost can be utilised in a secondary machine, 
preferably a turbine, itself furnished with a con- 
denser. The energy of this auxiliary machine can 
be employed for a variety of purposes in mines or 
metallurgical works, such as winding machines, 
washers, &c.* 

The steam accumulator constitutes a great heat 
reservoir ; it consists of a large iron cylinder in 
which are placed, one above the other, a number of 
shallow cast-iron trays, circular in form, and 
separated by narrow spaces for the passage of the 
steam. These trays are kept nearly filled with 
water. The objects of the arrangement are :— 

1. To offer a very large surface for the conden- 
sation of the steam, and for its rapid re-evapo- 
ration. 

2. To enclose within a relatively small space as 
large a mass of metal and of water as sabelliles 

The condenser of the turbine or other auxiliary 
engine: may be of any convenient type—most fre- 
quently, perhaps, the ordinary form with air pump; 
the surface or jet condenser may also be employed. 
The main point to be considered is that the best 
vacuum possible should be maintained, in view of 
the extremely low pressure available ; and for this 
reason surface condensers, although more costly, 
are probably preferable. If there be a central 
condenser, such as exists at the Bruay mines in 
France, where the installation here referred to is 
at work, it is sufficient to place the accumulator and 
the turbine between the condenser and the main 
engine. The employment of condensers, of course, 
assumes that a sufficient quantity of cold water is 
available for condensing all the exhaust steam ; but 
the same water can be used constantly, if it be 
cooled by spraying in air, or by cooling towers. 
The main point to keep in view is, as said above, 
to obtain the highest possible vacuum. 

In an investigation which has recently been 
published in the Bulletin de la Société de ’Indus- 
trie Minérale, Professor Rateau has summarised 
the results obtainable by his system in mines and 
steel works. Taking first the case of mines, the 
system is installed at one of the pits (No. 5) of the 








lated parts. The track facilities have been arranged 
to give considerable scope for developments of the 
present traftic. 

The 15th-street cabin has telephonic connections 
with sixteen other centres. he assistant train 


the Application of Steam Accumulators and 


* See paper on ‘‘ The Utilisation of Exhaust Steam by 
L Condensing 
urbines,” by Professor A. Rateau. Read before the 


| North of England Institute of Mining and Mechanical 
Engineers. 


Bruay Mines. Coal is extracted from this pit at a 
depth of 230 metres—or, say, 750 ft. ; although 
not in full working, 266 tons of coal and shale 
have been raised from it, in 64 hoists, per hour. 
Fifty lifts per hour are an average hour’s work, 
corresponding, for a cage with eight trucks, to an 
extraction of about 200 tons. Now, 200 tons lifted 
230 metres per hour involves an expenditure of 175 
horse-power, which may be approximately taken as 
the work in shafts 310 metres deep, which is an 
average in the coal-mines of the Pas de Calais and 
the Nord, where the extraction is 150 tons an hour. 
On the other hand, 100 1b. of steam per useful horse- 
power per hour is assumed by Professor Rateau as 
the consumption of the non-condensing free exhaust 
engines used there. The steam consumption of such 
an engine in normal work would, therefore, be 175 x 
100 = 17,500 lb. of steam per hour. This figure 
is a very high one, and is due to the intermittent 
character of the work, and to the loss of heat at 
each stop, which, of course, reduces the efficiency. 
It may be assumed that 20 per cent. of this steam 
consumption, or 3500 Ib., are lost by condensation 
in the steam pipes, and in the engine. 

As the consumption of a turbine working between 
atmospheric pressure and a condenser pressure of, 
say, .15 kilogramme (2.133 lb. per inch) is about 
14.5 kilogrammes (32 lb.) per horse-power per 
hour, or 35 lb. per electric horse-power, it will be 
seen that the application of the system to such a 
mine shaft as is spoken of above would result in an 
14,000 


additional power of = 400 electric horse- 


power net. This Professor Rateau considers a low 
estimate, which should be largely exceeded in 
practice. 

Passing to the case of large steel works, it is not 
an exceptional occurrence to find rolling mills 
operated by engines consuming 20,000 kilogrammes 
of steam per hour; the exhaust steam from such 
engines would supply a turbine developing 1000 
electric horse-power. And if to this be added the 
exhaust steam from all the other motors—notably 
that from the steam-hammers—a total of 60,000 
kilogrammes of steam consumption would not be 
excessive, and would represent about 3000 horse- 
power developed by the turbine. 

In the same investigation from which we havé 
taken Professor Rateau’s results, analyses are given 
of the different sources of economy that can be 
realised by the use of this system. The following 
paragraphs summarise his conclusions :— 

An economy in first cost of the plant is due to 
the fact that the system does not call for addi- 
tional boiler capacity to produce the electric 
energy to work the auxiliary machinery. The 
turbine set is also cheaper in first cost, and more 
cheaply worked than a set of equal power contain- 
ing an engine of the ordinary type. Against this, 
however, must be set the cost of the accumulator 
and piping; but these are less expensive than 
boilers for producing an equal extra power. The 
various elements of the plant will vary in rela- 
tive importance within very wide limits, accord- 
ing to the additional wer required and the 
régime of working of the main engine. It is 
therefore very difficult to yive exact figures for 
establishing a comparison. For the production at 
a coal mine of 500 electrical horse-power, requiring © 
about 5000 kilogrammes (11,000 Ib.) of steam per 
hour, a sum of 80,000 frances (32001.) would pro- 
bably have to be laid out for boilers; while the 
accumulator, with 75 tons of cast-iron, the piping 
and the erection in situ would not cost more than 
30,000 to 40,000 francs (1200/7. to 16001.), showing 
an economy of 40,000 to 50,000 francs (16001. to 
2000/.). An electric generating set, with ordinary 
steam engine, may be estimated to cost 225 francs 
(9l1.) per horse-power; a set with steam turbine 
would probably cost 30 per cent. less, hence a 
further saving of 35,900 francs (1400/.). The total 
saving in first cost by adopting this system for 
obtaining an additional 500 horse-power may there- 
fore be estimated to reach 75,000 to 85,000 francs 
(20001. to 3400/.), or about 30 per cent. of the cost 
of an ordinary installation. 

As regards the cost of working, there will be a 
saving, a chiefly to the fact that no extra expenses 
for fuel are incurred so long as the primary engine 
is working. Wages are reduced, since no labour is 
wanted for additional boilers. There is, further, a 
saving in depreciation, owing to the economy of 
30 per cent. on the first cost of the plant. 

For reasons of a similar nature to those above re- 





ferred to, the figures of economy in working cannot 
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be stated as applicable to all cases. An idea of | 
their amount can, however, be given in the case of | 
& mining plant required to be increased by 500 | 
electric horse-power. Taking 10 working hours per | 
day, we find :— 
1. Saving in coal, 2 kilogrammes 
per horse-power, 10 tons per 
day, 3000 tons per year, at | 
10 francs (8s.) per ton .. 30,000 frances (12007. ) 
2. Saving in personnel, 1 stoker... 1,250 ,, ( 502.) | 
3. Saving in the sinking fund, at 
84 per cent., about ... 


7,000 ( 2807.) 


Total ... ... 38,250 (15302.) | 

The saving would proceed, therefore, mostly from 
the reduction of the coal bill. It would be higher 
still in the case of steel works, where fuel costing | 
15 to 20 francs (12s. to 16s.) per ton is generally 
used, and where engines are more numerous, more 
concentrated, and more diversified than those of 
coal mines, running by day and by night. Such 
works in the case of the 500 horse-power plant 
under consideration would save about 70,000 francs 
(28001.) annually, counting only 10 hours’ working | 
per day. The annual saving, less the amortisation 
charges, corresponds to 25 per cent. of the contract 
cost of a plant in the case of a mine, and for a steel 
works to more than 40 percent. The cost would 
therefore be written off completely by the saving 
on the working expenses in from two to four years, 
according to the nature of the installation. 

A complete plant of the type under consideration 
is in working at the Bruay coal mines (Pas-de- 
Calais) since August, 1902. This is illustrated in 
Figs. 1 to 4, on the opposite page, reproduced from 
the Bulletin de U Industrie Minerale, the references | 
to which are the following :— 
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Saclaas | 


A. Steam accumulator divided into three receivers, 


supplied with steam from the winding engine 
through the pipe V. 


T. Steam turbine supplied through the pipe B C with 


steam from the accumulator. This turbine can 
also be supplied with steam direct from the 
boilers through the pipe H, when the accumu- 
lator supply is insufficient. 


G. Automatic steam valve for the eX! of steam 
c t opens when | 
the pressure in the accumulator falls below a de- 


from the boilers when required. 


termined limit, and can be adjusted at will. 


F, F;. Dynamos coupled direct to the turbine. These 


are continuous-current machines, supplying a 
three-wire distribution system. The turbine and 
gga are fitted on a common cast-iron base- 
plate. The exhaust steam from the turbine 





























dee ae 


flows through the pipe E, to a condenser of any 
suitable type. 

S. Automatic 5 lt valve, through which the steam 
from the main engine escapes into the atmosphere 
when the turbine is not supplied withit. This 


can be regulated at will. A governor R, shown 
to the left of the turbine, controls the speed, and 
prevents ‘its varying by more than 2 per cent., 
notwithstanding the variations in the load and 
fluctuations in the accumulator pressure 
Fic. 1. 
. Exhaust steam from main engines. 
b, a ‘ blowing engine. 
C. i is turbine. 
d. Steam collector. 
. Exhaust steam from winding engine. 
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able loads by a centrifugal governor fitted with a 
Denis compensator, which regulates the pressure at 
the upstream end. The speed can be made to vary 
at will, between 1500 and 1800 revolutions per 
minute, by a spring adjustable by hand. 

The two continuous-current dynamos are keyed 
on the same shaft, this being coupled direct to the 
turbine shaft. They are two-pole machines, pro- 
vided with two extra poles, with a view to effect 
commutation at the brushes, without altering the 
angle of lead of the latter. Their armatures are 
drum-wound, joined in series, and are able each to 
supply a current of 400 to 450 amperes at 250 volts. 

e tests made at the works lasted twenty 
minutes each, during which time eight series of 
observations were taken. In all the experiments 
the steam was superheated by 40 deg. to 50 deg. 
Cent. (104 deg. to 122 deg. Fahr.), to make up for 
the expansion it underwent in being reduced from 
the boiler pressure to about atmospheric. The 
figures of efficiency have been saleslated by tak- 
ing the superheating into account, and are prac- 
tically the same as those obtained in regular 
working at Bruay. The steam consumption per 
electrical horse-power, under full load, is about 
18 kilogrammes (39.67 lb.) per hour at 1600 revo- 
lutions per minute, and only 17 kilogrammes 
(37.46 Ib.) at 1800 revolutions, but with a bad 
vacuum of only 63 centimetres (24? in.) of mercury. 
If the vacuum had reached 70 centimetres (27$ in.) 
—and this is easily possible with a good condenser 
—the steam consumption would have been less by 
about 25 per cent. in both cases. 

At 1600 revolutions and under full load, the 
efficiency of the turbine and dynamos was 55 per 
cent., and 58 per cent. at 1800 revolutions. The 
dynamos having been built for a maximum speed 
of 1800 revolutions, this could not be exceeded in 
the tests ; but the curve derived from the efficiency 
arrived at showed that this would have been 64 per 
cent. at 2400 revolutions. The latter speed aa 
been obtained in a similar plant, of double the 
Piet of the present one, supplied with steam at a 

igh pressure. 

The tests made with the plant in service confirm 
the above results. When developing 213 to 241 
electrical horse-power, the consumption per elec- 
trical horse-power hour is nearly 19 kilogrammes 
(41.87 lb.), and the efficiency of the plant 54 to 55 
per cent. at 1600 revolutions per minute. 








Pontoon Dock ON THE WEAR. —The inauguration of the 
first pontoon dock on the Wear has just taken place at 
Sunderland. The dock was built for Messrs. 8. P. Austin 
and Son, Limited, of the Wear Dockyard, by Messrs. 
Swan and Hunter, of Wallsend-on-Tyne. The practical 
starting of the dock was witnessed by a large company 
of shipbuilders and shipowners, and + ten of people 
who lined the Wearmouth Bridge. The first vessel docked 
was the steamer Brescia, of about 5000 tons deadweight 
capacity. The process of docking occupied 40 minutes. 


Tue P. anpO. Company.—The tonnage of the fleet of the 
Peninsular and Oriental Steam Navigation Company, in 
service or in course of construction, stood at the close of 
March this year at 374,690 tons. Of four large mail and 
Eos steamers—the Moldavia, the Mongolia, the 

farmora, and the Macedonia—which are being built b: 
Messrs. Caird and Co. and Messrs. Harland and Wol 
respectively, the Moldavia and the Marmora have been 
launched, and are being fitted out for service, so as to 
take their place in the programme of sailings in Septem- 
ber and November. The two other vessels will probably 
be delivered before the close of the present year. Con- 
tracts were recently let to Messrs. Workman and Clarke 
and Messrs. Barclay, Curle, and Co. for three cargo 
steamers of 10,000 tons each. The first two of these 
vessels, the Pera and the Palermo, will be delivered in 
July or August ; the third, the Palma, will probably 
follow about three months later. The Carthage, not 
being required any longer for the mail service, has been 
sold. The company will soon have eighteen twin-screw 
steamers — viz., the Plassy, 7405 tons; the Assaye, 
7376 tons ; the Somali, 6708 tons; the Sicilia, 6696 tons ; 
the Soudan, 6680 tons; the Syria, 6660 tons; the 
Sardinia, 6574 tons ; the Candia, 6482 tons ; the Socotra, 
6009 tons ; the Isis, 1728 tons; the Osiris, 1728 tons; the 
Moldavia, 10,000 tons; the Mongolia, 10,000 tons; the 
Marmora, 10,500 tons; the Macedonia, 10,500 tons; the 
Pera, 10,000 tons; the Palma, 10,000 tons; and the 
Palermo, 10,000 tons. Commencing with this month, the 
company’s mail steamers will take up their position in the 
Tilbury Dock, while the non-mail steamers, which run to 
Calcutta and China, will continue in the Albert Dock, as 
at present. The service is fortnightly in both cases, so 
that practically a steamer will start from Tilbury 
and another from the Albert Dock every week. The 


company has still four steamers—the Nubia, the Plassy, 
the Sicilia, and the Syria—engaged in transport work for 
the Government; but transport business has only been 
obtained of late at much lower rates than those which 
prevailed during the war. The company has the benefit 
at present of more favourable coal contracts. 


DUPLEX DRILLING, BORING, AND 
TAPPING MACHINE. 


Tue illustration on page 737 represents a very 
modern machine for drilling and tapping all the 
holes, and screwing the stays into them, in the two 
sides of the fireboxes of portable and traction engine 
boilers of the locomotive type at one setting. The 
horn-plates can be bored at the. same time. The 
machine is very quickly and easily manipulated, and 
is constructed to i the work in the shortest possible 
time. It is practically equal to two machines, and 
thus economises shop-room. 

Two stiff bedplates are securely bolted to the sides 
of the table with | -slots. This table also forms a 
tank, and is channelled round at the top for draining 
away liquid. Two strong standards are worked on 
the longitudinal bedplates by means of ratchet nuts 
and screws; they have also a quick hand-motion by 
star-wheels. Each saddle is provided with a large 
steel spindle, driven by spur and mitre gearing 
(giving a power of 2tol). It can be instantly Barr 
sta: , and reversed by clutch motion, and the 
spindles will move freely and quickly through the 
socket when the self-acting motion is disengaged for 
tapping and studding. 

ithe feeds are by means of three-speeded cones, 
worms and worm-wheels, and pinions gearing into 
racks, and can be quickly disengaged by an improved 
friction clutch. The saddles are balanced by weights, 
and can be easily moved into ced ie by star- 
wheel and pinion, and securely locked. Each spindle 
is provided with a pump and connections. 

A few of the leading dimensions are as follow :— 


Spindles with No. 5 Morse 


taper noses .. 3in. in diameter. 
Feed of spindles ‘ : 6 in. 
Saddles will raise and lower 5 ft. 9 in. 
Maximum and minimum 


from spindles to table 5 ft. 104 in. and 14 in. 


Maximum distance between 


spindles... a es Tft. 3in. 
Height of vertical standards a 
Traverse of vertical stan- 

dards‘on beds ___... oe 2. Biz, 
Length of longitudinal beds | 
Width oe. 


Length and width of ‘table 
with | -slots 
Size of driving cones 


.. 5 ft. by4 ft. 6 in. 
... 18 in., 154 in., 124 in., 
and 94in., by 4} in. 
wide. 

12 tons. 


Weight of machine... 








CLAYTON’S FOG-SIGNALLING 
APPARATUS. 

THE adoption of mechanical ee on railways 
in order to reduce the labour of, and danger to, in- 
dividual men, has made much more rapid strides 
in some directions than in others. Though the reason 
for this is not always obvious, one particular in- 
stance must have struck every one who has given the 
matter any consideration, and that is, the manner in 
which all kinds of visible signalling have been brought 
as near to perfection as is perhaps possible, while the 
art of fog-signalling has remained practically un- 
changed for more than a generation. And yet fog- 
daialine on railways, as it has been carried on for so 
many years, is a matter of much anxiety and danger to 
those employed in it. Fog signals are generallyattached 
to the rail te men, and the danger of this is obvious, 
particularly when, after a fog signal has been placed 
on the rail, the line is made ‘‘clear” before a train 
has passed, for in this case the detonator has to be re- 
moved. It is, perhaps, only natural that under such 
conditions the man should shirk the risk and leave the 
fog-signal on the line, and so cause unnecessary stop- 
page of traffic. There appears to be no reason why 
men should not be relieved of these arduous and dan- 
gerous duties by the use of mechanical appliances. 

Of course, any apparatus of the kind must be simple 
and reliable, and must not only be able to place the 
detonators on the rail, but must also be able to remove 
them, whether they are exploded or not. It must be 
such that it can be readily fixed at all places where 
fogmen are ordinarily employed, but more especially 
at the following places :— 

(a) Where the = pan is required to fog for more 
than one signal, and has to cross over running-lines, or 
sidings, to take off or put on detonators. 

(6) At stations where there are junctions, in order 
to avoid the necessity for getting between platforms to 
take off or put on detonators. 

(c) In signal cabins, to work two roads. 

. a — beers all these conditions = fulfilled 

the Clayton fog-signalling apparatus, illustrations 
of which will be Srange on : Pred. It has recently 
been tried by most of the leading railway companies in 
this country, including the Great Northern; Great 
Central ; London and South Western ; London, Brigh- 
ton, and South Coast; Lancashire and Yorkshire ; 
Caledonian, Midland, North British, and others. It 





will no doubt be duly appreciated by the workmen 








most concerned. It is manufactured by Messrs, 
Clayton and Co., Union Works, Huddersfield. 

Referring to the details, Figs. 1 to 7, page 744, 
the o_o of the machine will be readily under. 
stood. 


A general arrangement of the machine, as fixed at 
Wimbledon Station on the London and South-Western 
Railway, isshown in the diagram, Fig. 1. In this 
case the two machines A A are coupled together by a 
rod connection, so as to work sincaltenoonsly and place 
two detonators on the rail. 

Each machine consists of a casing A, a detonator 
magazine B, and gripping jaws C C!, and is bolted to a 

late D, Fig. 1, which is fixed toa sleeper. The jaws 
bc, which work on a vertical pivot in the machine 
casing, have a pinion F on the pivoted end, Figs. 
3, 4, 6, and 7, with which a rack G, worked by the 

lever H, Fig. 1, engages. The lever H can be moved 
to three positions, as shown by the full and dotted 
lines in Fig. 1. Wher in position 1, the jaws CC! 
are in the magazine, and are gripping a detonator. 
When it is desired to place a detonator on the rail, 
the lever H is moved from the position 1 to that of 
2. This draws the jaws CC! out of the magazine B into 
a position with the detonator on the rail, as shown. 
As the jaws are drawn out of the magazine they raise 
the hinged flap J, Figs. 2 and 5, but this falls back 
again after the jaws have passed. When the 
detonator has been exploded by a passing train, the 
fogman moves the lever H back to position 1, thereby 
returning the jaws, with the spent detonator, to the 
magazine. As the jaws return to the magazine the 
ne detonatar is knocked out by the flap J, while 
the jaws pass through the cut-away portion J’, Fig. 5. 
When the jaws ‘enter the magazine, they close, and 
grip another detonator ready for the next movement 
of the lever H. 

The magazine B, which is made to hold any desired 
number my detonators, is provided with a vertical rib}, 
which engages with a notch 6! in the detonator slip. 
This arrangement keeps the detonators in line, and 
prevents them being wrongly placed in the magazine. 

The gripping jaws C C' work as follow, reference 
being made to the detail drawings :—. 

The lower jaw C! works in a slot Lin the upper jaw, 
Figs. 3 and 7, and it is mounted on pivots between 
lugs on the upper jaw, as shown. The lever N 
bears on the rear end of the lower jaw C', and works 
on the same pivot as C!. When the jaws, holding a 
detonator, are withdrawn from the magazine, in the 
manner previously described, as they swing round to 
the position 2, a pin, or roller projection, O on the 
lever N, passes under a cam P, Figs. 3 and 5, which 
is pivoted to the casing. The cam is thereby 
slightly raised, but drops again on to a stop as soon 
as the pin O has passed it. If now the jaws are 
turned back again to the magazine, the pin O will 
travel up the cam P, and the lever N will be raised, 
thereby removing the pressure from the rear end of 
the lower jaw C', which at once open, owing to the 
weight of its longer arm ; and when the spent de- 
tonator strikes against the hinged flap J, it is easily 
knocked out of the jaws as they pass into the maga- 
zine. When the jaws have got into their proper posi- 
tion in the magazine, the pin O on the lever N will 
drop over the edge of the cam P, and the lever N will 
again bear on the rear end of the lower jaw C', causing 
it to close on the detonator clip. 

Working in connection with the ordinary semaphore 
signals is the small semaphore K, Fig. 1, which indi- 
cates to the fogman when the signals are at ‘‘ safety ” 
and when at ‘‘ danger.” 

If we suppose that a detonator has been placed on 
the rail, as before described, and that, before a train 
has passed over it, the signals are moved to ‘‘ safety,” 
the small semaphore K will move to a correspond- 
ing position. The fogman will then pull the lever 
H to the position 3, Fig. 1, and the jaws hold- 
ing the detonator will move into position 3, shown 
on plan. The detonator will thus be taken from the 
rail. When the signal is returned to ‘‘ danger ” again, 
the fogman moves the lever H to position 2 and re- 
places the detonator on the rail. 

In order to indicate to the fogman how many deto- 
nators are left in the magazine without the necessity 
of crossing over the line to see, a counter Q is fixed 
close to the small semaphore K, and informs the man 
whether the magazine is empty or not.* 

We cannot hele thinking that the apparatus which 
we have just described ought to prove a valuable ad- 
dition to the mechanism of railways, and will help 
very materially to reduce the accidents due to fog- 
signalling. 








Bupapest Tramways.—The working of the Budapest 
tramways in 1902 resulted in a profit of 132,170/. 


* It will be seen that one man can easily work several 
of these fog-signalling machines from one position, and at 
the present time on the Great Northern Railway, at 
Hornsey, a platform is arranged in the 6-ft. way, from 
which the fogman operate; five machines across five lines 





of rails without having to leave his position. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, May 28, 1903. 


Tue strength of the American iron market is due: to 
the steady expansion in consumption. The weakness 
which was threatened two weeks ago is disappearing, 
notwithstanding there are still a good many discourag- 
ing rumours and reports from various distributing 
centres. The larger consumers of pig iron are urgin 
furnace companies to hasten deliveries. Prices on al 
kinds of iron entering into steel are very firm. The 
lowest price for Bessemer iron at furnace is 19 dols., 
in large blocks ; in small lots, 19.50 dols. The only 
weakness observable, if it might be so termed, is in forge 
iron and in certain grades of foundry. This weakness is 
due more to anxiety of inexperienced furnace interests 
to secure future business than to any absence of de- 
mand. It is probable that a slightly lower level of 
prices will be reached in forge and foundry, but there 
are no present reasons for saying that prices for 
Bessemer pig and basic will go below their present 
level. 

Bessemer billets sell at 30 dols.; open-hearth, 30.50 
dols. All large consumers are well covered; in plate and 
structural material large orders continue to be placed, 
but it is the manufacturers who determine. Buyers 
are very urgent. There is very little capacity in the 
structural mills for the casual buyer. Iron and 
steel skelp have moved up a trifle since last week 
for early deliveries, but late deliveries were accepted 
at slight shadings on account of the magnitude 
of the orders, There is a very heavy demand for 
all kinds of pipe and tubes, and urgent buyers are 
still paying premiums for delivery within 60 days. 
All advices from Western points are full of encourage- 
ment, and mill-owners are even now turning down 
orders on account of deliveries being demanded sooner 
than they are in a position to make them. The 
American Bridge-Building Company now figure upon 
a large number of specifications submitted for bridge 
work throughout the South-West, where railroad 
managers are —T improvements. Steel bars are 
very strong in small lots, and refined iron has declined 
a trifle. Sheet mills are crowded with work, but 
at certain distributing points, as, for instance, Chicago 
and St. Louis, buyers are not showing themselves. 
Very large orders have just been placed for cast pipe 
for Western and Southern requirements. Four-inch 
pipe is delivered at Chicago at 33.50 dols., 6-in. pipe 
at 32.50 dols., 8-in. pipe at 31.50 dols. The inquiries for 
material for agricultural implements continue to 
attract attention. The manufacturers of these imple- 
ments are finding it to their interest to follow their 
former pee of buying far in advance, because of the 
oversold condition of merchant mills. 
steel ranges from 6 to 8 cents. Cold rolled shafting is 
quite active, and a great deal of factory equipment is 
in progress. The demand for track supplies has been 
very quiet for a week or more. This is not to be 
wondered at when attention is called to the extra- 
ordinary amount of business which railroad builders 
have placed since the opening of the year. The tin 
market has broken again under London advices, but 
buyers are simply stepping aside until the shower 
blows over. The copper market is very strong; the 
United Metals Selling Company is sold up to the 
middle of July at 15% cents; pig lead is very 
strong at 4.374 in 50-ton lots; quicksilver is 
quoted at 47.50 dols. per flask of 764 lb. The 
demand for factory equipment has suddenly broken 
out, and four or five of the larger engineering 
plants report during the past week inquiries for very 
large quantities of machinery; the mining require- 
ments are among the more important. Much capital 
is being attracted into gold and lead mining, and the 
new companies are strongly organised and lose no 
time in placing orders for the very finest equipment 
which can be secured. Advices from the agricultural 
sections all indicate enormous crops, and this fact is 
having a favourable effect upon stocks and securities. 
Railroad company reports for the past week indicate 
a marked increase in gross earnings and a moderate 
improvement in net earnings. 








THE METRIC SYSTEM. 
To THE EDITOR OF ENGINEERING. 
Srr,—On page 715 ante Mr. Halsey makes some friendly 
criticisms on my letter on page 563, to which, with your 
permission, I should like to reply in an equally friendly 


Way. 

To begin with, it may be as well to point out that we 
speak from opposite ends of the subject. Halsey 
argues that the present system is a better system than 
the metric, and therefore we should be guilty of mad 
folly in changing; whereas my arguments are for an 
international system of weights and measures, and I am 
distinctly in favour of the metric unit as the international 
system, use not only is it better, but, as I pointed 
out in my last letter, it is the only system that can be 
considered in the adoption of an international system. 
That it is.a better system, Mr. Halsey unintentionally 
admits, when he says that certain Americans who 
went to German shops and used it, liked it best. Here 
we have men who have used only the English system, 





Crucible tool g 


and who have only to try the metric system under favour- 
able conditions to like it. F 

I say ‘‘under favourable conditions,” because it brin 
me to the main point I wish to answer in Mr. Halsey’s 
letter. He charges me with ay capeesey. | when I sa; 

‘‘there is absolutely no objection to using the Whitwort 
system of screw-threads.” Let me first make the follow- 
ing quotation from my letter to the American Machinist, 
to which Mr. Halsey refers:—‘‘. . . But one great ob- 
jection—and it must be admitted that it is an objection— 
is that of screw-threads. I am not pre to say 
whether or not the difficulties are insurmountable as to 
the adoption of a separate metrical table in distinction to 
the Whitworth or Sellers threads—which, by the way, are 
themselves not interchangeable at all sizes. But there is 
no objection to using the standard Whitworth or Sellers 
threads on bolts turned to a diameter of even millimetres.” 

Mr. Halsey must not forget that in both ‘cases I was 
speaking to engineers who have not adopted the metric 
system, and to whom the question of screw threads forms 
one of the greatest obstacles in its adoption, and to them 
I repeat that while in a minority there is absolutely no 
objection to using the Whitworth or Sellers threads for 
ordinary commercial bolts and nuts, for special cases of 
screws that form an integral part of a machine it is an 
advantage to use a metric pitch and diameter ; the same 
also applies to gear wheels, &c. : 

It seems also necessary to point out that the period of 
transition depends very largely upon external influences 
as well as internal. The transition period for a few 
isolated metric-using firms in England and America is 
naturally a much longer period than when nine-tenths of 
the manufacturing concerns use the metric system. For 
a metric-using firm to specify the 8.I. threads in this 
country or America, at the present time, would simply be 
pedantic in the extreme, unless, of course, the machine was 
specially intended fora country using theS.I. threads. The 
same ma: said of many other things, such as stock- 
bars, rolled sections, gas-piping, &c. Mr. Halsey’s 
taunts about “not counting this, that, or the other” 
when examined underneath the surface, only further 
illustrates the fact that it is quite impossible to have an 
international system that is thoroughly consistent until 
each country ceases to pull in opposite directions. And 
just as it would be absurd for a metric-using firm in this 
country to specify screw-threads, stock-bars, &c., to 
metric measures, so it would be equally absurd for a non- 
metric-using firm to insist on using present-day standards 
when everyone uses metric. : 

I do not say the inch is a bad standard, and if we had 
only this country and America to consider, it would be 
folly to throw it over ; it could be greatly improved, and 
we should have a system practically as good as the metric; 
but while we are going to the expense of improving it we 
can go a step further and have the metric, because it 
would then be an international standard. 

The same process of evolution that has brought about 
greater changes than this, will also in time bring about 
the complete adoption of the metric system. Compulsory 
adoption I do not believe in; it does more harm than 

—at least at the present ~— Until England and 
America adopt it, Continental houses will still be pre- 
vented from completing the final change, because of the 
vast amount of trade flowing between countries. 

Mr. Halsey’s last paragraph deserves a word—namely, 
the three to one majority of the American Association of 
Manufacturers, and Mr. Halsey’s own paper, supplies that 
word. 

“ Attention is called by another [engineer] . . . which 
shows that of the eleven who have had no experience 
with the metric system, six, or a substantial majority, 
oppose it ; while of the seven who have had experience 
with it, all but one favour it.” And so it seems comfort 
for both sides can be drawn from this report, and both 
ought therefore to be happy. 
Ernest R. Briaes. 
119, Bath-street, Rugby, June 1, 1903. 








PATENTS ACT, 1902, AND PATENT 
OPPOSITIONS. 
To THE Eprtor oF ENGINEERING. ‘ 

Sir,—It would appear that the examination of previous 
specifications in the United Kingdom on applications for 

tents, as contemplated by the Patents Act of 1902, will 
ave the effect of rendering ground 2 of Section 11 of the 
Principal Act (Grounds of Opposition) practically inope- 
rative. 
There is no mention in the Act of 1902 as to any altera- 
tion in the law as to opposition—it stands as it stood at 
the passing of the New Act, but a consideration of the 
effect of Resiian 1 of this New Act, and the practice 
upon ground 2 of the Principal Act, clearly shows that 
if the Examiner properly performs the. examination 
in question, then all cause for opposition based upon 
ground 2—namely, that the invention has been patented 
in this country on an application of prior date—will be 
taken away. It is still open for a person who has the 
necessary locus standi to oppose upon ground 2; but it 
would appear difficult to see, if the examiner performs 
his new duty properly, how such opposition can be 
sustained, as practically the whole question of the subject- 
matter as to whether or not the invention has n 
previously patented in this country, or clashes with, or 
overlaps, a previous patent, is determined by the Comp- 
troller before the acceptance of the complete specification, 
and before the public acquire their right under Section 11 
of the Principal Act. : 
The hearing by the Comptroller under Sub-Section 6 
of Section 1 of the new Act isa matter simply between 
that officer and the «gg 3 it does not appear that a 





patentee who has his prior specification quoted by 


the Examiner, as a reference, will be entitled to be heard 


either before the Comptroller or the Law Officer. It 
seems to the writer that if the examination is efficient] 
pence that opposition based on “‘ prior patents” will 
ractically obsolete. 

it would also appear that if a prior patentee is not 
satisfied that he is properly protected as against a subse- 
quent specification, his ts under Section 11 of the 
principal Act survive; but having regard to the fact that 
the matter or evidence. upon which the opposition would 
be 1 has doubtless already been betore the Comp. 
troller, it does not appear that the interference of the 
= patentee will result in any substantial gain in his 
avour. 

I am; Sir, yours truly, 
H. Bruce-Dunn. 
Safe Deposit Chambers, Albion-street, Leeds, 
May 30, 1903. 








“THE REDUCTION OF WAVE-MAKING 
RESISTANCE BY A NEW METHOD.” 
To THE EprTor or ENGINEERING. 

Sir,—Permit me to assure Mr. Wilcox that no dead 
water lodges on the slipper. 

If he reperuses ~ letter, he will see that Beaufoy’s 
experiments prove that a submerged body may have a 
larger surface and yet have less total resistance than 
a second body. So that the increase of surface due to 
slipper may be accompanied by a lessened total resistance ; 
the idea is proved not to be chimerical or impossible. 

I should like a reference to Egerton’s experiments, 
with which I am unacquainted. 


June 3, 1903. 


Yours faithfully, 
WALTER CHILD, 








THE USE OF INVAR FOR WATCH 
BALANCES. 
To THE EpiTor or ENGINEERING. 

Str,—I should be extremely obliged if you could find 
space in your valuable paper for the following extracts 
from the Kew certificate of a Tourbillon pocket chrono- 
meter, which is fitted with an Invar balance. The trial 
took place from April 1 to May 15. 

The mean variation of daily rates is + 0.18 second. 

The mean change of daily rates for 1 deg. Fahr., 
0.004 second. The difference between extreme gaining 
and losing rates, 2 seconds. 


Number of Marks Awarded. 


In respect of variation of daily rate... 36.4 
me change of rate with change 

of position ... ve $33 a sal 38.8 

In respect of temperature compensation... 19.7 

Total marks 94.9 


The maker attributes this remarkable result to the 
Invar balance. It is noticeable that the first watch fitted 
with an Invar balance which has been sent to Kew 
should so completely break the record. 

I remain, yours faithfully, 
J. H. Acar Bavuau, 

92, Hatton Gardon, London, E.C., May 26. 








Coat In Mexico.—Development work on an extensive 
scale is about to be commenced at coal mines recently 
discovered near Ciudad de Mier, in the State of Tamau- 
lipas, Mexico. 





PERSONAL.—Messrs. Hickie, Borman, and Co., of 22, 
Billiter-street, London, E.C., have been appointed sole 
agents in the United Kingdom for the Diirener Metall- 
werke Actien Gesellschaft of Diiren (Kheinland).— Messrs, 
T. S. McInnes and Co., Limited, have removed their 
office from 113, Fenchurch-street, to 16, London-street, 
Fenchurch-street, and the business will now be conducted 
under the name of Dobbie, McInnes, Limited, at this 
new address. 





Beteian Brast-Furnaces.—The number of furnaces 
in blast in Belgium at the commencement of May was 34, 
while five furnaces were out of blast at the same date. At 
the commencement of May, 1902, there were 28 furnaces in 
blast and 11 out of blast. The total of 34 representing the 
furnaces in blast at the commencement of May, 1903, was 
made —_ follows :—Clarleroi group, 13; Liége group, 15; 
Luxembourg, 6. The production of pig in Belgium in April 
was 109,860 tons, as compared with 88, 950 tons in the corre- 
sponding month of 1902. The a te output for the 
rst four months of this year was 426,855 tons, as —— 
with 319,795 tons in the corresponding period of 1 





TRANS-ANDINE RatLway.—A railway estunting from 


Buenos Ayres to the Cumbre of the Cordillera, at Uspal- 
lata Pass, to connect with a line from Valparaiso, is 
being constructed by the Argentine Government. Work 


on the new road is being pushed forward on both sides of 
the mountains, and prospects are bright for direct railway 
connections within a few years, between the Atlantic 
and Pacific Coasts, over the Andes, by a line extendin 

through the heart of Chili and Argentine. This line wi 

shorten the time between Europe and Chili by six or 
eight days, as traffic is now vid the Straits of Magellan. 
The railway from Buenos Ayres is completed as far as 
Puente del Inca, a short distance from the Cumbre ; and 
the line in course of construction in Chili is completed 
as far as Salto del Saldado, also near the over the 
Andes ; during the summer months—November to April— 
traffic is carried on over the mountains along the route of 
the proposed railway, by mule caravans. It requires only 
one day to make the trip between the present railway 





termini. 
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TENDER FOR COMPOUND LOCOMOTIVE; MEDITERRANEAN RAILWAY, ITALY. 
CONSTRUCTED BY THE SOCIETA ITALIANA ERNESTO BREDA, ENGINEERS, MILAN. 
(For Description, see opposite Page.) 
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TENDER FOR COMPOUND LOCOMOTIVE; MEDITERRANEAN 


CONSTRUCTED BY THE SOCIETA ITALIANA ERNESTO BREDA, ENGINEERS, MILAN. 


Fig.é. 


On our two-page plate and on pages 748 and 752 we| The grate measures 7.2 square feet. To facilitate the | 


this week illustrate one of the ten locomotive engines | 
| vided, as best seen in the separate view of the boiler 


which have just been constructed by the Societa 
Italiana Ernesto Breda, Milan, for the Mediter- 
ranean Railway, of Italy, from the designs of the 
rolling - stock department of the railway company. 
Preliminary designs for these engines were got out in 
1900 with a view to hauling loads of 500 tons behind 
two locomotives, up gradients of 15 per cent., such 
as are to be found on the Succursale line, of Giovi, 
at a speed of not less than 20 kilometres (12.4 
miles) per hour. This task was not much beyond 
the powers of two of the company’s ordinary 
eight-wheeled locomotives, but with the new en- 
gines it was intended to cover the distance in 
about half-an-hour less time. 


in the boiler, and for cleaning the fires. 
fore decided to build the engines with a boiler of very 
large size, and to adopt a firebox of the Wooten type, 
having a very ample ers on which the combustion 
could be effected under more favourable and econo- 
mical conditions. 
provided with a firebrick arch. The new type of 
locomotive on the trials proved capable of hauling 
the trains in question at a speed of 30 kilometres per 
hour. The engines were further intended to haul, on 


For this reason the firebox was also | 


To this end it was| 


necessary to suppress all the stops required by the | Boiler : 
old locomotives for stoking, for accumulating pressure | : 
It was there- | 


the same line, passenger trains at a speed of 45 kilo- | 


metres ak 
Ronco incline to Novi, or Alessandria, at a speed of 
60 kilometres per hour. 
provided with driving wheels of relatively large dia- 
meter, and with a four-wheeled truck in front. 


r hour, and to take them from the top of the | 


To’ that end the engines are | 


A general view of .the engine*ready for service is | 


iven on page 752. 


Owing to the fact that the! 


talian loading gauge admits of the top of the chimney | 
being 13 ft. 9 in. above the rail level, this view, | 


perhaps, fails to properly impress an English reader 


with the real dimensions of the engine, since a loco- | 
motive of similar general dimensions adapted to run | 


on British rails would have its chimney quite 6 in. 
shorter, and would thus, by dwarfed dimensions, 
emphasise the magnitude of the rest of the engine. 

he sectional views shown in Figs. 1 to 4 of our two- 
page plate illustrate very fully the general construc- 
tion of the engine. Plate frames are used, it will be 
seen, but owing to the large size of the low-pressure 
cylinder it es et necessary, in order to keep down 
the overall width of the engine, to bend in these plates 
at the front, as shown in Fig. 2. The thorough rigidity 
of this bent framing is, however, secured by an unusu- 
ally complete system of cross-framing, connecting the 
two main frames together. The firebox, as shown in 


Fig. 4, is entirely above the level of the framing, and | 
extends over the two rear pairs of coupled wheels. 
These are protected from ashes by guards, fitted as 
shown, which deflect everything that falls into a dee 
ashpan placed between the frames above axle-level. | 





working of so great a width, double fire-doors are pro- 


given on page 752. 

The high-pressure cylinder is 21.26 in. in diameter, 
and the low-pressure cylinder 31.5 in. in diameter, 
the stroke being in both cases 26.77 in. - Piston valves 
are used, which are located above their cylinders, and 
are driven by Walschaert gears. The designed initial 
pressure is 199 lb. per square inch. 

The tender is of the ordinary six-wheeled type, and 
is shown in detailin Figs. 5 to9. It will carry 13 tons 
of water and about 34 tons of coal. 


The chief dimensions, weights, &c., of these new | 


engines and their tenders are as follow :— 
ENGINE. 


2.200 m. (7.21 ft.) 
Width ss, ses ay (leak es) 
Grate surface Ag ... 4.400 sq. m. (47.36 sq. ft.) 
Height of inside firebox, 


Length of grate 


front ae Ae ... 1.816 m. ( 51.77 in.) 
Height of inside firebox, 
Sig 1 os a, De GA) 
Inside length of firebox at 
top ... i. sap i,< BOR... (IESE...) 
Width of firebox below ... 2.044 ,, ( 80.47,, ) 
Outside length of firebox 
shell... ‘i Sa 5s S00) ,; CIOS .;-) 
Width of -firebox shell at 
bottom __... ia 6a OO 5) (REFS) 
Total length of boiler, in-- .. 
cluding smokebox ... 8.406. ,, ( 27.58 ft.) 
Outside diameter of boiler ¢ {heed 
barrel—conical portion-- 
Rosie! Ret ne BOO, oD 
Outside diameter of boiler ‘ 
- barrel—conical portion— 
front eis ue woe EO... (:0R02:,, ) 
Outside diameter of boiler 
barrel—cylindrical portion 1.500 ,, ( 59.06 ,, ) 
Thickness of a. wg firebox 
plates—tube-plate Oe gs 0 2 3} 
Thickness of copper firebox 
plates, sidean _ gh ot 0.0165 ,, ( .65,, ) 
Thickness of cupper firebox 
plates—roof-plate ee NOUR sc 4. ade gs. 
Thickness of steel boiler- 
plates—cylindrical barrel 0.018 ,, ( .71,, ) 
Thickness of steel boiler- 
plates—coned portion ... 0.020 ,, ( .79,, ) 
Thickness of firebox-shell 
plates, back plate... wis SOM ok MO gy) 
Thickness. of firebox-shell 
plates—front plate es ME cd Gad 
Thickness of firebox-shell 
plates—side plates ee OMG sy ( 88's’) 
Thickness of firebox-shell 
plates—top plate ... 465 OOBE 5-8) 
Thickness of tube-plate, 
smokebox end _... oO \,, 6.50) 
Height from rail to top of 
chimney ... oe ... 4.200 ,, (13.78 ft.) 


Fig.9. 


Working pressure in kilo- 
grammes per square centi- 
metre ‘ 


Number of tubes (brass)... 
Outside diameter of tubes... 0.050 m. ( 1.96 in.) 
Thickness of tubes 4 SG.) -C Be) 
Distances between centres 

of tubes... ied pas BS Saeed 
Length between inner faces 

of tube-plates ad ... 3900 ,, (12.79 ft.) 
Heating surface of firebox... 13.700 sq. m. (147.4 8q. ft.) 
Heating surface of tubes 146.000;sq. m. 

(inner) (1571.5 sq. ft.) 

i 159.700 sq. m. 


| Total heating surface 


| Water capacity (with 100 
millimetres above firebox 
crown) pd ii 
Steam capacity 
| Cylinders : 
Distance between centres of 
| cylinders... a ou 
| Diameter of high - pressure 
| cylinder... er dai 
Diameter of low - pressure 

cylinder... +a cas 
Length of stroke 


| Frames, Wheels, and Axles : 


Distance between main 
frames (forward) ... ee 
Distance between main 


frames (at back) ... 


Thickness of main frames ...| 


Height of centre of boiler 


above rails ... ie we 
Height of centre of. buffers 
above rails ... aa a 
Distance between centres of 
buffers “a Sea ia 
Distance between truck 


frame plates 
Thickness of truck 
plates Ps ee 
Diameter of truck wheels ... 
ivi and 


frame 


Width of tyres ‘ai 
Distance between tyres... 
Diameter of truck axle bear- 


a GP artges 
Diameter of driving axle 
ings... 4a a4 
Diameter of coupled axle 
bearings... a¥e ais 
Distance between driving 
and forward coupled axle 
Distance between driving 


and third coupled axle ... 
Distance between rear 
coupled wheels ... ey 
Distance between bogie 


axies ove 60 
_ Extreme wheel-base 


..- 5,200 
... 3,200 


RAILWAY, ITALY. 





..14kg.(199.13 Ib. per sq. in.) 
pth peeay 


(1718.9 sq. ft.) 


” 


c. m. (183.6'c. ft.) 


(113.0 


2.034 m. (80.08 in.) 
0.540 ,, (21.26 ,, ) 
0.800 ,, (31.50 ,, ) 


0.680 ,, (26.77 


” 


0.980 m. (38.98 in.) 


0.030 
2.450 
0,050 
1.720 
0.930 


0.030 
0.840 


1.400 
0.140 
1.360 
0.140 
0.190 
0.190 
1.520 
1.520 
1.520 


2.000 
7.960 


xy (48.02 
» (1.18 


»» ( 8.04 
» (16,68 
»» (67.70 
»» (36.61 


5 (118 
*» (33.07 


» ea” 
»» (53.54 ,, 
»» (53.48 ,, ) 
(TAB) 
ie i 7: ete 
»> (59.84 ,, ) 
» (59.84 ,, ) 
»» (59.84 ,, ) 


3 6.56 ft.) 
oy (26.12 ,, ) 


w:) 


ft.) 
in.) 
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ie centre 
axle ... 


Distance from 
to fourth coup] 
Length over buffers... ... 
Weight empty, of engine... 
Weight in working order on 
bogie wheels a By 
Weight in working order on 


6.960 m. (22.83 ft.) 
10.670 ,, (35.01 ,, ) 
68,275 kg. (67.2 tons) 


18,800 ,, (18.51 ,, ) 


the four-coupled wheels... 55,700 ,, (54.84 ,, ) 
Total weight of engine 74,500 ,, (73.30 ,, ) 
TENDER. 


Height of the 
above rails ... 


foot-plate ‘ 
1.366 m. (53.78 in.) 


Total length of theframes... 5.360 ,, (17.58 ft.) 
Length over buffers... o GSD ,, 116-74 .,;.? 
Thickness of the frame 
plates are hae ... 0.015 ,, ( .59 in.) 
Distance between the frame 
lates xe ie . 2006 .,,. 9661.5) 
Distance between centres of 
buffers at back... ie > arom (at Ee 
Height of centre of buffers 
above rails ... 5 > En ., (41288; > 
Distance between centres of 
coupling chains at back... 1.200 ,, ( 47.24 ,, ) 
Total length of the tank 4.355 ,, (171.45 ,, ) 
Width of the tank ... 2.700 ,, (106.30 ,, ) 
Height of the tank ... ... 1.380 ,, ( 53.15 ,, } 
Thickness of bottom and in- 
ternal side plates of the 
tank ... Ss +e 5 Os 5 t- BSF 
Thickness of top and ex- 
ternal side-plates of the 
tank ... ef ca ii a ee 3 
Water capacity ae ... 13.000 c. m. (2863 galls. ) 
Thickness of the foot-plates 0.006 m.( .24 in.) 
Thickness of tool-box plates 0.004 ,, ( .16,, ) 
Diameter of wheels... ss | HES 9 
Width of tyres ee so OO =». 1 SS.) 
Distance between tyres ... 1.360 ,, (53.54 ,, ) 
Diameter of axle bearings... 0.140 ,, ( 5.51 ,, ) 
Length aiid lke, OE ge Ras) 
Distance between centres of 
bearings ‘ 2.100 ,, (82.67 ,, ) 


"4,000 e, m. (141.26 c. ft.) 
17,160 kg. (16.9 tons) 


33,500 ,, (33.0 ,, ) 


Coal capacity iss 
Weight empty of tender ... 
Weight of tender in work- 

ing order ... ves es 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—A fairly business was 
done last Thursday, and prices were higher, although a 
little irregular, the flatness of the copper market bringing 
about a reaction from the best in the afternoon. At the 
close Cleveland showed a gain of 14d. per ton. Private 
advices from America were better, the recent heavy pur- 
chases of pig iron by the Steel Trust having steadied the 
market on the other side. The quantity of iron pur- 
chased was 150,000 tons—not 15,000 tons, as reported. 
The settlement prices were :—Scotch, 52s. 74d. ; Cleve- 
land, 46s. 14d.; hematite iron, 58s. 3d. per ton. In 
the forenoon a moderate business of 7000 tons was 
done, and in the afternoon there was no increase in its 
volume. On Friday forenoon the pig-iron market was 
somewhat irregular, and only Cleveland warrants were 
dealt in, the total turnover being about 5000 tons. The 
market was dull and lifeless in the afternoon, when the 
values of Cleveland and hematite iron declined 14d 
and 2 
cash buyers, and the latter 57s. 9d. one month. The 
turnover did not exceed 5000 tons, and the settlement 
rices were :—52s. 74d., 45s. 9d., and 57s. 9d. per ton. 
Monday was another holiday in the Gl Ww pig-iron 
market on account of the occurrence of Whitsuntide, but 
the market re-opened on Tuesday, when there was very 
little done. Cleveland warrants, which were dealt in to 
the extent of 2000 tons, were flat, and the price dropped 
14d. to 45s. 6d. per ton cash. Scotch and hematite iron 
were both idle. In the afternoon the market was ver 
idle, the only business done being one lot of Cleveland, 
which was done at 45s. 74d. one month, and the turn- 
over for the day was only 2000 tons. The settlement 
prices were :—52s. 74d., 45s. 6d., and 57s. 6d. per ton. 
A better tone prevailed to-day in the iron market, and 
although the business was limited to 5000 tons of Cleve- 
land warrants, prices wer firm up to 45s. 114d. cash. The 
market in the afternoon was completely idle. Prices 
were steady, Cleveland being quoted nominally at 46s. 
per ton cash sellers. The settlement prices were 52s, 3d., 
45s. 104d., and 57s. 6d. per ton. The quotations for 
makers’ iron No. 1 are as follow:—Clyde and Calder, 
63s. per ton ; Gartsherrie, 63s. 6d. ; Summerlee, 67s. 6d. ; 
a a Le med —— ro 6d. acd (ohipaod 
oregoing all shi at we rll engarnoc up 
at Ardrossan), Gls ; venerg go ped at Leith), and Carron 
(shipped at Grangemouth), both 67s. per ton. Wearisome 
monotony ay characterises the pig-iron markets of the 
week day by day; but prices are regarded in man 
quarters as soe reached a low level, from whic 
absence of demand from America and Germany means no 
further fall until stocks accumulate on makers’ hands, 
This position has not yet been arrived at, and makers can 
make no complaint about delivery orders not being forth- 
coming, especially in respect of hematite iron. Dealers, 
however, would probably not be averse to sell and dis- 
count the future inevitable increase of stocks, were fears 
not engendered that manipulations of the account will be 
resorted to while stocks are so diminutive. Home trade 
reports show a fair activity, but no briskness. Makers’ 
prices are, if oy be alittle easier. There is no change 
in the furnaces blowing in Scotland this week, the number 
in blast being 82, against 85 at the same time last year. 





. respectively, the former being quoted 45s. 8d. M 





Scottish Malleable Iron and Steel Trade.—Trade con- 
tinues to be in rather an uncertain condition. A consider- 
able volume of business is doing, but engineers, ship- 
builders, and others seem to be inclined only to buy for 
their immediate wants, and only specify what is actually 
or absolutely needed. The consequence is that the steel 
works are experiencing considerable difficulty in getting 
satisfactory specifications to keep the furnaces and mills 
going at their full capacity and to the best advantage for 
economical working. It is hoped with the sto 
of the steel works of the Summerlee and Mossen fan. 
and Steel Company, that so far as plate orders are con- 
cerned, there will be a considerable improvement for other 
firms. There is not much change to report in respect of 
the finished-iron trade, but the makers of malleable iron 
have reduced the price of stanchion bars by 2s. 6d. per 
ton in order to meet competition on the part of one or 
more makers of steel bars who have been recently cutting 
quotations. 


Wages in the Malleable Iron Trade.—The followin 
intimation has been communicated to Mr. James 
Bishop and Mr. James Gavin, joint secretaries of the 
Scottish Manufactured Iron Trade Conciliation and 
Arbitration Board, by Mr. John M. Macleod, C.A., 
Glasgow :—‘‘In terms of the remit, I have examined the 
employers’ books for March and April, 1903, and I certify 
that the average realised net price at works brought out 
is 6. 5s. 1.7d. per ton. This means no change in the 
wages of the workmen.” This is certainly good news for 
the workmen. 


Sulphate of Ammonia.—The price of sulphate of 
ammonia may be taken as being about 12/. 17s. bd. to 13/. 
per ton for prompt delivery at Glasgow and Leith, but 
there is little business doing. The shipments for the 
year to date amount to a decrease of 6551 tons below 
those in the coneponiing portion of last year. The week’s 
shipments at Leith amounted to 24 tons. The making of 
sulphate varies very much in amount at the blast-furnaces. 
Within the past few weeks three of the furnaces at the 
Ardeer Iron Works in Ayrshire (near Ardrossan and 
Govan) have commenced to produce sulphate of ammonia; 
the other two will follow by-and-by. 


The Caledonian Wemyss Bay Line.—This line of coast 
railway has now been doubled, and should in various ways 
improve the service to and from the coast. Meantime, 
however, the speed of all trains in both directions between 
Dunrodand hide Sg Bay must not exceed 25 miles an hour. 
It may incidentally be mentioned that when Mr. George 
Westinghouse first succeeded in getting his air brake 
tried in this country, he secured the co-operation of Mr. 
Benjamin Conner, the Caledonian Railway Company’s 
locomotive superintendent, and got the use of the Wemyss 
Bay line to give demonstrations. 

Clyde Shipbuilding Trade : Launches in May.—During 
the past month there were launched from the Clyde 
shipyards twelve new vessels—one a warship of 16,350 
tons, ten steamers of a total of 20,930 tons, mre one steam 
yacht of 450 tons, making in all 37,730 tons, as com- 
pared with upwards of 61,000 tons, and made up of 
34 vessels of various kinds. The Commonwealth was 
the largest vessel ever launched. e was built 
to the order of the British Admiralty by the Fair- 
field Shipbuilding and Engineering Company, and she 
is the largest vessel in the British Navy. The other 
big steamers include the Hermia—a steamer of 2100 tons, 
built by the yaa —— and Shipbuilding Com- 
pany for the Hermia Steamship Company, of Glasgow ; 
the Palermo, 7600 tons, built for the P. and O. Line by 
essrs. Barclay, Curle, and Co. ; the Mercury, 3800 tons, 
built by Messrs. Russell and Co., Port Glasgow, for Mr. 
J. Lockie, Newcastle-on-Tyne; the Carnmuir, 2900 tons, 
built for Messrs. W. N. Machan, Dundee, by Messrs. 
Russell and Co., Port Glasgow; the Agnes, 3000 tons, 
built by Messrs. William Simons and ., Renfrew, for 
the East London Harbour Board, South Africa. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

William Cooke and Co.—The directors of this company 
report that the net profit for last year was 9330/. 12s. 6d., 
to which had to be added 1842/. 7s. 9d. brought forward, 
making 11,173/. 0s. 3d. From this they recommend a 
dividend of 74 per cent., transfer to reserve 1000/., and 
carry forward 1948/7. The directors hope that their new 
wire-rod mill will be completed by the end of August. 


Tron and Steel.—The Whitsuntide holidays have been 
unusually prolonged this year at the iron and steel works. 
It was the middle of the week before some were opened, 
and in a good many departments work will not be _re- 
sumed this week. Pere seems to be no pressure of orders 
for any class of material, unfinished or finished, and little 
improvement is now looked for until the quarter has 
turned. The demand for railway material generally is 

uiet. Firms who have retained their hold on the South 

frican markets report an increasing business, although 
it has not yet by any means reached the dimensions anti- 
cipated. They are receiving much more encouraging 
communications from their agents and representatives 
in ‘that country, and prospects are brighter. On in- 

uiry at the local banks the information was that about 
the same amounts had been paid out for wages as last 
year. 

Coal and Coke.—At very few collieries in this locality 
was work fully resumed after the holidays until the middle 
of this week. In scme quarters there are complainings 
that the demand for steam coal for the Baltic is not as 

as was expected, although a very large tonnage is 
ing sent. The home consumption 1s fairly good, and 
the railway companies are drawing their full contract 
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supplies. In house coal the demand has fallen off very 
much, and at almost all collieries stocking has set in. 
Prices are unchan; as it is not thought that sales 
would be stimulated by further reductions. The coke 
trade is brisk, and there is a market for all that is made. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—As usual, the holidays 
have altogether upset business. The Royal Exchange 
was reopened ay, but hardly anybody put in an 
ene, and there was next to —s doing. In 
the absence of transactions, the fixing of quotations 
was no easy matter. No, 3 g.m.b. Cleveland pig 
was about 46s. 3d. for early f.o.b. delivery, and second 
hands would no doubt have accepted less than that price. 
No. 1 Cleveland pig ranged from 48s. 3d. to 48s. 6d., No. 4 
foundry from 45s. 9d. to 46s., Toe was about 45s., 

t Coast hematite 


1 
iron was quoted 57s. 3d. for early delivery of pha 
numbers, No. 1 being 57s. 9d., and No. 4 forge 54s, 
Spanish ore prices had a downward tendency. Rubio of 
50 per cent. quality was offered for sale at 16s. ex-ship 
Tees, but sales were said to have been recorded at as low 
as 15s. 9d. Middlesbrough warrants closed 45s. 11d. 
cash buyers. 


Manufactured Iron and Stecl.— As is generally the 
case at holiday time, there is little or nothing doing in 
manufactured iron and steel this week. .The general 
position at present is not encouraging. Reduction in 
quotations for certain descriptions is looked for in the 
near future. This week prices all round are nominally 
the same as those last quoted. 


Shipments of Iron and Steel.—Shipments of iron and 
steel from this port during the month of May reached the 
satisfactory total of 130,453 tons, of which 62,615 tons 
went abroad and 67,838 tons coastwise. The pig iron 
cleared amounted to 95,673 tons, of which 46,002 tons 
went foreign and 49,671 tons coastwise. Scotland took 
the largest quantity—33,437 tons; Germany comin 
second with 12,380 tons; whilst Italy was third wit 
9374 tons ; and France fourth with 6016 tons. The quan- 
tity shipped to the United States reached only 4145 tons. 
Of the 15,401 tons of manufactured iron despatched last 
month, only 2725 tons went foreign, whilst the coastwise 
clearances amounted to 12,676 tons. India was the 
largest customer, taking 1218 tons. Steel shipments were 
made up of 13,888 tons to customers abroad, and 5491 
tons to home buyers, Portuguese East Africa being the best 
—_ with 4402 tons, and Japan coming second with 
4182 tons. 


Coal and Coke.—Gas and bunker coal are in fairly good 
request at unaltered prices. Coke is a little weaker; but 
as a rule 16s. 3d. is still asked for average blast-furnace 
qualities delivered here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff. —The steam-coal trade has, of course, been 
affected by the holidays. The best descriptions have 
made 14s, 9d. to 15s. per ton, while secondary qualities 
have brought 14s. to 14s. 6d. per ton. The house-coal 
trade has become inactive. No. 3 Rhondda large has 
been quoted at 14s. 6d. per ton; foundry coke has 
brought 19s. to 19s. 6d. per ton, and furnace ditto 17s. to 
18s, per ton. As regards iron ore, rubio has been quoted 
at 14s. 6d. to 14s. 9d. per ton ; Tafna at 15s. 3d. to 15s. 6d. 
a ms and Almeria at 14s. 9d. per ton, freight charges 
included. 


Motor Cars in the West.—It has been decided to run 
motor cars between Ilfracombe and Lynton and a oe sto 
in connection with the Lynton and Barnstaple Railway, 
and two of the vehicles have arrived at Ilfracombe. The 
cars hold 22 mgers each, and will run to Blackmore 
Gate and back, passengers taking the train to Lynton. 


Electricity in the West.—The demand for electric current 
is growing rapidly at Bristol; the output of power has 
doubled durmg the past year. Out of a surplus of 5872. 
upon its electricity account for the past year, the Bristol 

ity Council has placed 43687. to a contingency account 
for meeting the cost of moving plant from Temple Back 
to Avon Bank, while 1491/. goes to the reserve fund. The 
accounts of the Electricity Department of the Bath Town 
Council for the past financial year are satisfactory. The 
net increase in revenue on the i= working was 1500/., 
notwithstanding a reduction of 774/. in the income from 
public lighting. The gross profit was 5800/., out of which, 
after paying interest and sinking fund on loans, a net 
profit remained of 3767. The expenditure on capital 
account upon the Bath Corporation electricity works 
stood, at the close of the last financial year, at 92,9041. ; 
the total revenue for the past year was 12,686/., 
while the working expenses were 6780/. The number 
of units sold in Bath last year was 743,607, while 
the number of lamps stood at 36,569; at Bristol the 
number of units sold last year was 3,409,758, and the 
number of lamps was 182,134. 

Port Talbot Graving Dock, &c., Company, Limited.— 
The directors of this company are endeavouring to raise 
ital. The original working capital has been 

absorbed,” and a deficit of 12,5720. has arisen. Only 
55007. has been actually lost in trading during the three 
— ending July 31, 1902, and the company’s business 

or the current year shows a satisfactory improvement. 
The company holds a monopoly of the port until 1910. 


| The port is capable of dealing with about 4,000,000 tons 
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tensive works have been constructed at Port Talbot. The 
dry dock is stated to be’ one of the best on the Bristol 
Channel coast, and is on the list for the repair of Admi- 
ralty ships. 

The Swansea Valley.—Employment in the tin - plate 
trade has been thus far satisfactory, but the general out- 
look is gloomy, as there is a scarcity of remunerative 
orders. ‘The steel trade reports a curtailment of the 
output. 


Newport Docks.—The directors of the Newport (Alex- 
andra) Docks and Railway Company have accepted a 
tender of Messrs. Topham, Jones, and Railton for the 
construction of a quay for imports and general exports 
along the east side of the South Dock Rewpot. The 
quay will run the length of the South Dock, and it will 
be equipped with the most modern appliances. 


Welsh Railway Dy vr Blood revenue of the Barry 
Railway thus far this half-year is returned at 262,636/., 
as compared with 254,213/.; and that of the Rhymney at 
116,302/., as compared with 103,403/. On the other hand, 
the receipts of the Taff Vale have receded to 359,546/., as 
compared with 365,380/. 








MISCELLANEA. 

THE annual general meeting of the Society of Chemical 
Industry will this year be held at Bradford, from July 15 
to 17. An interesting series of excursions to factories, 
dye works, and textile factories have been arranged for. 


The German output of pig iron for the first quarter of 
the present year was 2,359,967 tons, an increase of 440,000 
tons, as compared with the corresponding quarter of the 
previous year. The total output for 1903 is expected to 
reach 10 million tons. 


Dr. Gustaf de Laval, of separator and steam turbine 
fame, has started a factory at Hoslund, in Norway, for 
the exploitation of his latest invention—electric extraction 
of zinc. ‘The process appears to work very satisfactorily, 
and the first consignment of zinc has already been ex- 

rted, the first instance of pure zinc being exported from 
Norway. 

The Bridge House Estates Committee of the City Cor- 
poration are preparing a scheme for the expenditure of 
about half-a-million upon the reconstruction of Southwark 
Bridge, which is at present little used owing to the steep 
gradient on the approaches from the City side. The 
crown of the bridge will be lowered by 7 ft. The pro- 

sed expenditure will be paid out of the Bridge House 

istates. 


The competition opened by the 7 Association des Indus- 
triels de France contre les Accidents du Travail for im- 
provements in belt-mounting devices has led, we are in- 
formed, to satisfactory results. The prize has been 
divided amongst three competitors, which have been 
classed as equal. The three designs in question were 
entered b essrs. Thomas Burns, Jun., Fouvez, and 
Huertier-Piat. 


In connection with the Lai grea improvements in the 
Port of London, Mr. Edward Stanford, of Long Acre, 

.C., has issued a ~ omen. | clearly the existing 
docks in London and at Tilbury, whilst on the same sheet 
is printed a small chart of the river from Gravesend to 
London Bridge, showing the depths of water available at 
low-water spring tides. A table printed at one side of 
the main map gives further particulars as to the existin 
docks. We note that there is no ship now afloat whic 
cannot enter Tilbury. 


The traffic receipts for the week ending May 24 on 
thirty-three of the principal lines of the United Kingdom 
amounted to 1,870,680/., which was earned on 20,264 
miles, For the corresponding week in 1902 the receipts of 
the same lines amounted to 1,879,228/., with 20,114} miles 
open. There was thus’ a ‘decrease of 8548/. in the re- 
ceipts and an increase of 150} in the mileage. The aggre- 
gate receipts for .twenty-one weeks to’ date amounted on 
the same thirty-three lines to.37,719,091., in comparison 
with 37;215,250/.: in‘ the’ corresporiding period of 1902; 
increase, 503,841/. phtiines 


The Moss Shipyard, of Denmark, and Salvage Com: 
pany, Norway, is at. present’ engaged upon a salvage 
undertaking .of considerable difficulty. It is a question 
of raising the steamer Ekliptika,.which foundered outside 
Marstrand, Sweden, with a cargo of 2800 tons of coal, and 
which lies in 14 fathoms of water, in addition to which 
the —— goods have to be conveyed one mile shore- 
wards. he Moss Salvage Company has despatched 
three salvage steamers and two lighters, each of 1100 
register tons, to the spot, with a staff of 72 men, and the 
company has incurred expenses for new material of over 
3500/. The Salv Company is to have 75 per’ cent. of 
the value of the salvaged goods. 


A committee dealing with the question of the stan- 
dardisation of pipe flanges has been formed in connection 
with the Engineering Standards Committee. Mr. William 
H. Maw, who was President of the Institution of Mechani- 
cal Engineers when this question was discussed before that 
institution, is chairman of the committee. The Admiralty 
have ee Engineer-Lieutenant A. R. Emdin, R.N., 
and Mr. W. E. Smith, superintendent of construction 
accounts and contract work. The Institution of Mechani- 
cal Engineers have nominated Mr. Ellington and Mr. 
rg" avey; the Institution of Electrical Engineers, 
Mr. Patchell; the North-East Coast Institution of Engi- 
neers and Shipbuilders, Mr. J. Tweedy ; and the Institu- 
tion of Engineers and Shipbuilders in Scotland, Mr. John 
Steven. The following gentlemen have also seats on the 
committee :—Mr. R. E. Atkinson, Mr. J. Dewrance, and 
Mr. J. Hopkinson. 





The report of peor apes ares Reichel, giving the results 
of experiments made with high-speed electrical trains on 
the military between Berlin and m, has just 
been published. At a speed of 100 miles an hour the 
electromotive force was 15,000 volts. Mechanical power 

ual to 2500 horse-power was used in starting the trains, 
which, when at full speed, required only 700 horse-power. 
Mr. Reichel considers that a speed of 125 miles an hour 
can be attained, provided the required amount of electric 
energy cun be supplied, ag when at full s from 1400 to 
1500 horse-power 1s required. For freight transportation, 
also, electric power gave good results. A train of 200 tons 
gross weight was easily moved, even over grades of 1.2 per 
cent., at a speed of 32 miles an hour. Through the pos- 
sibility of supplying the motor car directly with a cur- 
rent of 10,000 and more volts, the weight of the motor 
cars and that of the transformers could reduced from 
92. to 78 tons. 

A record in tramway transportation was made on Whit 
Monday by the London United Tramways (1901), Limited, 
the total number of persons conveyed on their 30 miles of 
electric tramway in the west of London during the course 
of the one day being 400,000. On the previous Saturda, 
the number was 175,317, and on Whit Sunda: 224,528, 
making a total of 799,845 for the three days. The figures 
at Easter were :—Easter Saturday, 177,603; Sunday, 
167,264; Monday, 298,909 ; total, 643,776. The 400,000 
carried on Monday last were conveyed without the 
slightest accident or delay. The whole of the 300 cars 
representing the company’s stock were utilised for the 

urpose, and in addition to the permanent staff of about 
drivers and conductors, the services of some 400 extra 
men, all licensed and fully qualified, were utilised. The 
te mileage run by the 300 cars on Whit Monday 
was 35,000. Of the total number of cars employed, 200 
were on the Hampton Court route; and there, during 
the'busiest hours of theday, they ran at 25-second intervals, 
and even occasionally at the rate of five per minute, each 
car having its full complement of 70 passengers. 


The International Fire-Prevention Congress, convened 
by the British Fire- Prevention Committee, will 
attended by six special delegates from our leading Govern- 
ment Leer roa: as also by six representatives of the 
City of London, three from the Metropolitan Asylums 

, four from the London Chamber of Commerce, and 
quite a number from the other local authorities and insti- 
tutions. Nearly all the leading provincial municipalities 
have also decided to be officially represented on this occa- 
sion, including cities such as Edinburgh, Glasgow, Aber- 
deen, Liverpoul, Birmingham, &c., to the number of over 
eighty corporations. The German, French, Italian, Hun- 
garian, Belgian, and other Continental Governments have 
already intimated their intention of sending official dele- 
gates, as have also a number of leading foreign munici- 
palities. Owing to the great demand for participation in 
the Congress, it has now been decided to close the appli- 
cation lists, excepting in the case of the accredited 
representatives of public authorities, institutions, and 
societies, as from June 5. The Congress Bureau up to 
July 5 will be at No. 1, Waterloo-place, Pall Mall. All 
communications should be addressed to the General 
Honorary Secretary of the British Fire-Prevention Com- 
mittee, and not to individuals or sectional honorary 
secretaries. 


An improved form of Steljes typewriting telegraph, 
described on page 411 of our issue of March 18, 1902, is 
is now on view at the offices of the Typewriting Tele- 
graph Corporation, Limited, 92, b. nce Victoria-street, 

.C. The instrument, like the ordinary tape machine, 
prints its m in plain characters, but will work with 
currents of 8 milliamperes, generated by a small magneto, 
and hence requires no battery. The keyboard is “= 
similar to that of a Wheatstone A BC instrument. : It 
permits of 58 different characters being despatched. The 
apparatus can be used on an ordinary telephone line 
without in any way interfering with its use for speaking 
over. The espe reg has recent] —_ tried for mili- 
tary purposes on the Continent. In Germany a message 
of 150 words .was despatched simultaneously by a Morse 
set and by.the typewriting telegraph ; the time taken was 
in each case 6 minutes, but whiJst_ the Morse message re- 
quired transcription, that sent by the typewriting tele- 

ph was already printed in plain Roman characters. 

n some of the trials the cable used was merely the Aus- 
trian Cavalry line. This consists of three wires, two of 
steel and one of copper, bound up ther. Its weight 
is about 8 Ib. per mile. Hitherto this cable had been 
used only for telephonic communication, but it was found 
that the typewriting telegraph would work through it 
perfectly. 

As a consequence of the ill-feeling aroused by the bad 
manners of many motor-car drivers, an Act has been 
in the State of New York which will, unfortunately, 
seriously injure the motor-car industry.” The law makes 
it an offence to run at a speed of more than 8 miles in 
the cities; though, of course, a smart hansom, which is 
by no means as much under control as a motor car, moves 
for short distances at speeds of over 12 miles an_ hour. 

here houses are more than 100 ft. apart, 10 miles an 
hour is permitted, whilst in smaller towns and villages a 
speed of 20 miles an hour is allowed, though persons in 
vehicles must not be passed at a 8 of more than 
8 miles an hour. Violations of the law are punishable 
by a fine of 50 dols. for the first offence, fine and im- 
prisonment for the second offence, and on a third offence 
the driver’s licence will be revoked. We believe that the 
‘motor cad” has been more common in the States than 
here, where the Automobile Club has done its very best 
to discourage -racing and to impress on its members 
the necessity of ac nage | the rights of other users of our 
roads. Whilst reckless driving through towns and villages 
is not unknown, the fact that in almost all the cases 








which come into Court the driver is merely charged with 
the purely technical offence of exceeding the legal limit 
of pace on a quiet road, and not with endangering the 
public, would seem to show that the efforts of the lub 
to maintain the amenities of the road have not been in 
vain. But it cannot be denied that the law should be 
amended so as to enable really adequate penalties to be 
inflicted on the ill-mannered few who are responsible for 
making the motor car an object of detestation to many 
worthy folk. 


At the annual general meeting of the Institution of 
a held on May 28 last, the following 
list of a Ss for papers read during the session was 
announced :—The Institution Premium, value 26/., to 
Professor J. A. Fleming, F.R.S., for his paper on 
“‘The Photometry of Electric ag ag The Paris Ex- 
hibition Premium of 10/. to Mr. M. B. Field, for his 
paper, entitled ‘‘ A Study of the Phenomena of Reson- 
ance in Electric Circuits by the Aid of Oscillograms.” 
Two extra premiums of 10/, each were awarded in the 
one case jointly to Messrs. A. D. Constable and EK. 
Fawssett for their paper on ‘‘Distribution Losses _in 
Electric nr gg Stations,” and in the other to Dr. W. 
M. Thornton for his paper, entitled ‘‘ Experiments on 
Synchronous Converters.” An original communication pre- 
mium, value 10/., was also awarded to Messrs. A. Russell 
and C. C. Paterson for theirnote on ‘‘Sparking in Switches.” 
The following students’ premiums were also aw 
A premium, value 7/., to J. Griffin, for his. paper on 
‘*Synchronous Electrical Machinery” ; a premium, value 
5, to F. J. a, his paper on ‘‘ An Analysis of Some 
Points in Three-Phase Motor Design” ; a premium, value 
5i., to E. Fisher, for his paper on “* Three- Wire System of 
Electric Lightin by Continuous Current”; a premium, 
value 4/., to A. G. Ellis, for his paper on ‘‘ The Parallel- 
ing of Alternators”; a premium, value 3/., to T. H. 
Vigor, for his paper on ‘‘The Photometry of Electric 
Lamps.” Salamon’s scholarships, of the value of 50J. 
each, were awarded to Mr. G.' B. A pee of University 
College, London, and to Mr. H. .W.° Kefford of the 


be | Central Technical College. The David Hughes’ Scholar- 


ship, of 50/. value, was gained by Mr. W.°H. Wilson, of 


King’s College. 


On Thursday, May 28, the members of the Junior Insti- 
tution of Engineers, by permission and under the personal 
guidance of the engineer, Mr. Joseph Francis, M. Inst.C.E., 

id a visit to the Staines Reservoirs Communication 

orks of the New River Company, special arrangements 
for their reception having been kindly made by the con- 
tractors, Messrs. John Aird and Sons, of whom Mr. Basil P. 
Ellis was present. The intake is formed at the side of the 
Staines Reservoirs Aqueduct, and is furnished with an 
automatic Fauge for measuring the quantity of water 
received. Thence the water will flow into a suction tank, 
having a capacity of 1,000,000 gallons, from which it will 
be pumped to a height of 24 ft. into two subsiding reser- 
voirs, having a joint capacity of 300,000,000 gallons, and a 
total area of 62 acres, the depth of water in each being 
20 ft. 'Theembankment of the reservoirs will be of earth, 
with clay puddle walls in the middle, carried down to the 
London clay that underlies thesite. From the reservoirs, 
the water will flow through lines of 42-in. pipe to the 
filter-beds, first passing through tanks provided with 
float valves to retain the water surface in the beds at a 
fixed level. There will be twelve filter beds, each of an 
area of three-quarters of an acre. The filtered water will 
be pumped through a 42-in. main, 134 mileg in length, 
to Cricklewood, where it will be again pumped through 
a main 3? miles in length, to a service reservoir at 
Fortis Green, Finchley, at a level of 298 ft. above 
O.D. The engine-house will contain two first lift 
engines, three second lift engines, auxiliary engines, and 
eight boilers. There will be in connection therewith an 
octagonal chimney shaft 135 ft. ee Six sets of sand- 
washing apparatus will be provided, and settling tanks 
and coke filters for treating the effluent water from the 
sand-washing before its delivery through a line of pipe 
two miles in length, into the River Thames. There will 
also be provided coal stores, offices, a fitting and other 


‘shops, stores, stabling, a residence for the manager, and 


cottages for workmen. From the adjoining railway a 
siding will be formed for the conveyance of coals, sand, 
castings, and other: material required. The Act of 
Parliament authorising the construction of the above- 
mentioned and other works at a cost of 1,000,000/. was 
obtained in the year 1897. Notable features of the 
inspection included the engine-house ; the processes in 
the formation of the puddle walls for the reservoirs ; 
the ingenious gravel-washing apparatus ; ! eget 
excavation by means of steam navvy; puddle-mixing 
machine ; locomotives, wagons, &c., on the contractor’s 
railway, of which there are ten miles laid. 





Buenos Ayres.—While the entire population of the 
Argentine Republic does not much ex 4,000,000, 
Buenos Ayres, the capital, has 850,000 inhabitants. The 
city covers a large area, and the climate compels a resort 
to systematic riding. Tramways are devel on an 
extensive scale, and there are also private car- 
riages, and 2000 hackney coaches in use in the city. 





_ An Earty Steamer.—The first iron steam vessel built 
in the United States plied between Boston and Bangor, 
Maine. She was built by Messrs. Harlam and Hollings- 
worth at hobronpes ys Delaware, and she was 120 ft. long 
by 23 ft. beam and 9 ft. depth of hold. The Bangor, as she 
was named, had both steam and sail power, having inde- 
pendent engines of 22in. cylinders by 24 in. stroke, driving 
twin screws. In 1846 she was sold to the United States 
Government for 30,000 dols., and under the name of 
the Scourge she took part in the Mexican War. 
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EIGHT-WHEEL COUPLED COMPOUND LOCOMOTIVE; MEDITERRANEAN RAILWAY. 
CONSTRUCTED BY THE SOCIETA ITALIANA ERNESTO BREDA, ENGINEERS, MILAN. 
(For Description, see Page 749.) 
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MODERN MANUFACTURING 
METHODS. 

Some little time ago (see page 181 ante) we pub- 
lished an article pointing out that the equipment 
of a workshop with modern tools did not by any 
means guarantee that the process of manufacture 
would be economical. It is quite possible to spend 
thousands of pounds on capstan lathes and the 
like without finding-any appreciable result when 
the profits are reckoned up at the end of the year. 
Indeed, calculation ‘may. show a distinct. loss if 
the additional capital be brought into account, 
and due allowance be made for depreciation and 
antiquation of the new tools. It must be re- 
membered that the more highly organised a 
machine is the greater is the risk. that it 
will break down, or become superseded at an 
early date, and therefore the larger must be the 
percentage written off its value year by year. With 
such a tool as a10-in. sliding lathe, for instance, 
the annual depreciation may be very small indeed. 
If used carefully and intelligently, and occasionally 
overhauled and set up, it will last almost indefi- 
nitely. It is almost impossible that the time 
should ever arrive that such a machine will not be 
needed ; and even if the use for it in a particular 
works should cease, it will always have a second- 
hand value. But with a machine designed for pro- 
ducing a small range of special forms, with the 
utmost celerity, the case is quite different. Such a 
machine is usually costly in the first instance ; it 


_|is liable to breakdowns of a serious nature, and, 


most important of all, it may be superseded by a 
more efficient tool long before it has been worn out. 
It follows, therefore, that a modern tool must turn 
out a lot of work if it is to earn a profit for its 





owner. In the matter of labour it is generally 
economical enough ; but the interest, depreciation, 
and antiquation account for a large weekly sum, 
and are not so vividly appreciated by managers and 
foremen as they are by an accountant. Modern 
machines demand modern methods of management, 
and without them they are doubtful investments. 
They add greatly to the responsibilities of manager 


®! and foremen, and unless these officials realise that 


all the thinking that was formerly done by the 


12| turner and other machine-men now devolves upon 


them, and, further, that it must be of a more 
strenuous and foreseeing kind, the result will be 
disappointing. New tools can only be introduced 
satisfactorily into a shop in which modern methods 
have already taken root. As we explained in our 


49| previous article, the methods may be brought to 


a high state of efficiency in a shop in which all 
the machines are old. Naturally, in such a shop 
the practice will be different in detail from that 
which prevails in a shop in which all the appa- 
ratus is of the latest design ; but in each case the 
principle will be the same, and therefore it ix pos- 
sible to introduce. modern methods before any 
great expenditure has been made upon tools. 

Of course, no change can be made without some 
outlay of money. The impecunious man cannot 
afford to be economical ; he must-use the nieans he 
has at hand, whether they be the most fitting or 
not. A man with only one suit must wear his 
best clothes all the time, whether he be paying a 
visit of ceremony or digging potatoes in his garden. 
But, nevertheless, very great changes can be made 
in the procedure of an old business in -the direc- 
tion of economy without the outlay of great sums. 
We do not mean that they are easy to make, or 
that it is a light matter to alter a system which 
has existed for years. On the contrary, it is a 
task of immense difficulty, and can only be accom- 
plished by iron resolution, and by hard and per- 
sistent thinking and working. But.a commencement 
can be made without serious additions to capital. 
Now the first essential of cheap manufacture is 
the diminution of types and standards to the 
smallest number compatible with efficiency, and 
hence some of the earliest work needs to be 
done in the drawing-oftice. In every engineering 
works of considerable age, and in many that are 
comparatively new, a few minutes’ investigation 
of drawings would show that there are vast num- 
bers of parts of machines which are practically 
alike without being identical. For instance, 
in engine works there will be glands for, say, 
#-in. spindles that differ in length, in external 
diameter, and in the distance from centre to centre 
of the stud-holes. Some refer to slide-valve 
spindles, some to stop-valves, some to throttle- 
valves, some to blow-off cocks, and what. not. 
Evidently economical manufacture is impossible 
in a place in which small objects like glands have 
to be made in twos and threes, and in which it is 
impossible to carry a reasonable stock of any parti- 
cular kind. One knows by painful experience that 
ifin such a place the manager be taken with a fit of 
economy, and stocks two or three sizes of such 
glands, the demand is pretty certain to run on 
the other sizes, and he has the annoyance of seeing 
his shelves filled with goods that are not wanted, 
and at the same time of having to execute a series 
of small orders under conditions that cannot show 
a decent profit. 

Under such circumstances it seems natural to 
declare that one size of gland ought to be 
adopted for all spindles of a given size, and none 
others made, except for repair work. Nothing is 
more easy than for a manager to issue such an 
instruction ; but modern manufacturing methods 
cannot be introduced by a stroke of the pen or a 
verbal order. They involve continuous hard work, 
and it is seldom that all this work can be put on 
to a subordinate. The motive power to effect 
alterations in established usages and designs has 
to be found by the owner or manager of the works ; 
and it is just because he is sometimes lacking in 
the necessary strength that the attempt to intro- 
duce modern methods is so often a failure. Such 
an apparently simple matter as the standardisation 
of one size of glands may mean a lot of trouble, 
for possibly a dozen patterns will have to be altered 
to admit of the change, and one alteration may 
sometimes involve several others. For instance, 
an increase in the diameter of the gland for the 
valve spindle of a steam engine may involve an 
alteration in the main bearing to permit of the 
eccentric being shifted sideways. It will be well if 
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this be appreciated at the time the change be deter- 
mined. If it should happen that it is only found 
out when the bed-plate or bearing has been cast 
and machined, one can understand that the manager 
will curse modern methods, and ask himself wherein 
the profit of them is to be found. It is quite certain 
that if such a change is put into the hands of a 
man who is adequately paid by 2l. a week, there 
will be trouble in the shops. 

Suppose, however, a score of such changes are 
in progress at the same time ; that in addition to 
glands of various sizes there are spindles, studs, 
pins, brackets, bearings, governors, and a dozen 
other things being reduced to standards ; evidently 
a most important change in the direction of the 
cheapening of manufacture is being made. Articles 
can be made in dozens and grosses that were 
formerly made in units and dozens ; and even with 
old-fashioned machinery great economies can 
effected. But the period of transition will be a 
weary time for the manager. He will have to 
supply the lack of brains and energy in a dozen 
subordinates, and oftentimes he will find himself 
greatly perplexed as to how far to go in the way of 
standardisation. It may seem absurd to spend 
fifty pounds in altering a design to save a few 
shillings in construction, but nevertheless the 
outlay may be cheap to secure uniformity and 
to eliminate chances of error. Each case needs 
to be considered on its merits, but as the object of 
modern methods is to reduce engineering construc- 
tion to mere manufacturing, more outlay to secure 
standardisation is justifiable than appears so at the 
first blush. The difference in labour cost between a 
gland that is made specially for a job and one that 
is part of a gross lot may not be very great, but to 
its labour cost must be added the expense of the 
care and thought necessary to get it made. The 
united efforts of draughtsmen, clerks, foremen, 
pattern-keepers, and storekeepers are required 
to get that gland made, whereas if it had been of 
standard size it would have been in store, and an 
order sheet, written by a junior clerk, would have 
sufficed for its delivery. Modern methods of 
manufacture demand more and better foremen 
than the old system, because their essential prin- 
ciple is that the machine-man shall not exercise 
any discretion at all. The foreman has now to 
think for every man beneath him, and therefore it 
is evident he must be relieved of all unnecessary 
distractions. An odd size of a gland makes as much 
demand on him as a basketful of the standard size ; 
and if there be many odd sizes, an additional fore- 
man may be needed in a shop, representing wages 
of 1201. a year, or a capitalised value of 1200I. or 
15001. 

The standardisation of designs is an essential 
feature of modern methods, and is not to be under- 
taken without expense. Unfortunately, there is 
nothing to show for the outlay, and it is difficult 
to persuade an accountant to permit the cost to be 
included as an asset in the balance-sheet. He will 
put in a new lathe without any demur, but the 
alterations of drawings and patterns, which are re- 
quired to render a new tool really valuable, do not 
raise any enthusiasm in the average book-keeper. 
The only immaterial asset he knows is ‘‘ goodwill,” 
and experience has taught him to regard that with 
considerable suspicion. It is one of those things 
which disappear while you wait, and which bulk 
largest in the balance-sheets of unsuccessful firms. 
But a good deal of standardisation of designs can 
be effected for the price of a couple of automatic 
machines, and the outlay will pay for itself very 
rapidly. Whether the shop be organised on a 
modern basis or not, economy must follow from the 
reduction of the number of diverse patterns, and 
if this be accompanied with good shop management, 
with high-cutting speeds, and with strenuous 
thought on the part of manager and foremen, 
it is quite possible to get results out of old machi- 
nery which cannot be attained with the latest 
mechanism when these feetures are absent. We 
repeat, and it cannot be too often reiterated, that 
no amount of expense will put a works on a 
paying basis unless with the new machinery there 
come new ideas, and those at the head of the 
concern realise that greater effort is demanded of 
them. In spite of the perfection of mechanism, 
which is the mark of the age, brains are still the 
most important part of the equipment of a works. 
Formerly every man was expected to be intelligent 
and thoughtful; now the mechanic is being dis- 
ylaced by the labourer, and the thought which he 
had to expend on his work has to be provided by 


the foreman. The difference is like that which 
exists between driving a horse and a motor car. 

Many a man gets home because his horse knows 
the way : if he falls asleep or becomes involved in 
thought, the horse will take each turning safely. 
But with a motor-car all is different: it has no 
volition, and all that it can be relied upon to do is 
to go straight on. Such a course must, of course, 
end in the ditch. The driver has to keep wide 
awake, and to guide the vehicle at all times. In 
the same way a modern manufacturing concern 
needs constant care and thought to keep it in a 
paying condition, and there is no hope of rest for 
those that direct its fortunes. Their car may be of 
the newest desiga, with the most powerful engines, 
but the greater the speed it is capable of, the 
greater is the care needed in keeping it on the 
road. 








QUEENSLAND RAILWAYS AND 
COLONIAL DEVELOPMENT. 


Tue fact that the working of the State Railways 
of Queensland during the year ending June, 1902, 
shows a deficit of 449,946]. would scem, without 
explanation, to indicate not only an unsatisfactory 
feature, but to be a strong argument against State 
control. A careful consideration of the situation, 
however, tends rather to show that this outstanding 
fact is in itself a very suggestive indication of the 
value of the Government owning railways in such 
a country as the Australian colonies. Queensland is 
one of the most sparsely populated of these colonies, 
each inhabitant having on an average more than 
14 square miles of territory in which to live, the 
only other case approaching this being that of 
South Australia, where the — is equal to 
one per 2} miles. New South Wales, on the other 
hand, has a population equal to 4} per square mile ; 
New Zealand nearly eight per square mile, while 
Victoria is relatively densely populated in having 
14 persons per square mile. Queensland has this 
further disadvantage, that while in other colonies the 
population has been more or less concentrated in one 
or two large districts, the population of Queensland, 
like the mineral wealth, is widely distributed, so that 
it has been found necessary to construct six railway 
systems without connecting the one with the other 
—a fact which it will be recognised involves a con- 
siderable addition to working charges as the rolling- 
stock and administration for each requires to be con- 
tinuously maintained to meet maximum demand 
without the advantage of that interchange to suit 
sudden accessions to ordinary traffic. Recently 
effort has been directed towards the linking of the 
more important lines radiating from Brisbane, 
Maryborough, and Rockhampton along the coast. 
The railways have been extended out of propor- 
tion, perhaps, to the increase in population, and 
there are only 182 of bye ogo per mile of rail- 
way open as compared with 210 miles in South 
Australia, 352 in New Zealand, 373 in Vic- 
toria, and 485 in New South Wales. In other 
words, railways have cost the State in Queensland a 
capital equal to 391. per head of population, as com- 

red with 361. in South Australia, 331. in Victoria, 

81. in New South Wales, and 231. in New Zealand. 
Under these conditions, therefore, it will be 
seen that the return must be measured not alto- 
gether by the direct standard of the percentage of 
net earnings per 100/. on capital, but also by the 
influence which the railway working has upon the 
general prosperity and development of the colony. 

With private railway enterprise, as we know it 
in this country, there would be necessary strict 
observance of the claims of capital expenditure, so 
that unless there was an absolute certainty of an 
early return to capital outlay, railways could not 
be obtained. In Queensland, for instance, there 
are many lines which do not directly pay, even in 
years of general ~ Thus, for instance, the 
main line from Brisbane earns a profit of 4? per 
cent., but its extension into the interior yielded 
only 14s. per cent. ; and yet it is possible to con- 
ceive that the difference is more than made up for 
by the general effect upon the large tracts of 
country served. Other lines, again, yield as little 
as 6s. to 10s. per cent., while others again, where 
mining developments have taken place, as, for 
instance, with the Townsville line, yield over 4 per 
cent. But in reckoning the actual revenue of 
feeder lines it seems that in the past credit has 
not been given to such lines for the terminal work 
that is done. Such terminal receipts, the cost of 





which is debited to the railway line, is dis- 


tributed as part of the haulage expenses. In 
this country the contributing line obtains the 
full advantage for its terminal work, and it is 
proposed in future in Queensland to adopt 
the same methods. It must not be assumed, 
however, that the loss approximating to half a 
million per annum is altogether a new condition, 
nor that it is proving discouraging to the Govern- 
ment or to the Railway Comnnissioners of the 
Australian colony in question. Indeed, the past 
year’s working shows a considerable improvement 
in this respect over the results of the preceding 
years. In the year recently ended, the interest 
required to meet capital charges—at 4 per cent.— 
amounted to 839,374I., and, as we have shown, 
the net balance on the revenue account was only 
389,428]. In the previous year, however, when 
the interest charges totalled 811,090/., there was a 
balance of only 258,9591., so that the deficit was 
then 552,1351., as compared with 449,9461. for the 
past year. The net result was thus a gain over 
the previous year’s working of over 100,000/.; that 
is to say, the deficit was less to that extent, not- 
withstanding that the mileage open for traftic had 
not been increased. 

This very material improvement has been the 
reward of a very close vigilance on the part of the 
management, and in the future this will be main- 
tained with the view, if possible, of wiping out the 
whole of this debit balance. It is true, as is 
pointed out in the report, that the deficit means 
‘that the users of our railway have during the 
year been charged close on half a million less than 
they should have been if full interest on the outlay 
had been desired.” Then follows the statement 
that rates and fares have now been increased 
with the view of reducing that deficit, and the hope 
is expressed that, according to the indications of 
July and August of this year, this aim will be ful- 
filled. The policy of insisting on self-supporting 
railways during the period of development of a 
colony, while it may be economically right, must 
be pursued with extreme caution. There seems no 
indication in the report of the relative rates 
charged by the Queensland railways for the trans- 
mission of the staple products of the colony, but 
as the earnings per train-mile are from 15 to 30 per 
cent. less than in the other colonies, it would seem 
as if from this point of view the conditions are very 
satisfactory to the colonies. Last year 4s. 103d. 
was earned per mile, whereas even in South Aus- 
tralia 5s. 2d. is realised. The expenses in Queens- 
land worked out to 3s. 6d., as compared with 
3s. 73d. in the preceding year. The Commissioners 
insist on a satisfactory maintenance, although 
during the past year the average cost under this 
head has been reduced from 1231. to 115!. per 
average mile open. One item which has largely 
contributed to this result, it would seem, has been 
the adoption of flying gangs of platelayers instead 
of permanent staffs along the line. Thus the cost 
per mile of men on lengths has been reduced from 
681. 2s. 4d. to 621. 7s. 7d., notwithstanding that the 
change was not made until the financial year had 
been far advanced. It has been found possible also 
to reduce the number of men in the flying gangs, 
and at the same time to increase the number of 
inspectors ; but to enable the men to get over the 
line at a greater speed, 30001. has been spent in the 
purchase of gear, lait sacs, and tricycles. At the 
same time work has been carried out to improve 
gradients and curves and to strengthen bridges, so 
as to enable heavier locomotives to be employed in 
bigger hauls. 

hat there is no lack of confidence in the future 
is indicated by the fact that the lines at present in 
— of construction make up 244 miles, the 
ongest being an addition of 71 miles. All of these 


lines, with the exception of one of 27 miles, are 
being constructed on the day labour system, with- 


out the interposition of a contractor. While indi- 
cating that the result may probably be satisfactory, 
the Commissioner states :—‘“‘I anticipate the cost 
will be well under the original estimate in each 
case; but not having called tenders, I cannot 
say whether it will be less than what a reliable 
contractor might have taken the work in hand for. 
It isan interesting experiment, and should certainly 
have a fair trial.” Should Mr. J. F. Thallon, the 
Commissioner, give us exact data, the results will 
certainly be most interesting. That the confidence 
indicated by the extension of the lines is not mis- 
placed is found in the facts given in connection with 
the development of the colony, and especially in the 
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recent years. Theimports of maize and wheat show 
a great reduction—to less than one-fifth what they 
were three years ago; but the quantities of flour, 
about 22,000 tons, and of bran and pollard, about 
102,000 bushels, still shipped into the colony sug- 
gest that there is a great field for the enterprise 
of the farmer, especially in view of the fact 
that Queensland has a rich soil, a fine climate, 
and that land is cheap. The re-purchase and 
subdivision of estates, which has been going on 
during the last year or two in several of the 
large agricultural areas, will, it is expected, have 
a very considerable influence on the develop- 
ment of such supplies. Last season, too, was a 
favourable one ; for although dry, the crops were 
blessed with a small rainfall at the critical time in 
their development, with the result that the agricul- 
tural produce carried by the railways—401,399 tons 
—was the largest for any year. Sugar and sugar-cane 
account for 70 tons of the total increase of 128,000 
tons. Darling Downs, the centre of the wheat 
industry, alone accounts for 17,000 tons, and 
all the agricultural . districts show increases. 
There is still a decreasing tendency shown by 
the figures of wool traftic from the interior due to 
continued drought. At the same time fewer starv- 
ing sheep had to be carried than in the previous 
years, although the conditions of three years ago 
in this respect are still very far exceeded. In the 
carriage of live stock generally there was a very 
satisfactory increase, the total being 42,4161. 
sterling, but the prospect for the current year is 
said to be unsatisfactory. It may be added that 
the goods traftic receipts totalled 868,922I. sterling, 
while the passenger traffic totals 513,2571.—which 
works out to an average of 4931. per mile of railway 
opened ; whereas in South Australia the gross re- 
venue equals 6251., in New Zealand 8421., in Victoria 
10311., and in New South Wales 1268/., so that, 
looking to the general conditions, the Railway Com- 
missioners are to be congratulated upon the result. 








THE GERMAN NAVAL ENGINEER. 

Tue Kaiser, in his great desire to develop the 
Navy of Germany, has naturally looked to the con- 
ditions and practice in Britain, whose sea power 
has ever been to him a strong incentive towards 
building up a navy worthy of the position which 
Germany holds amongst the European nations, and 
commensurate with the ambition of the industrial 
classes to develop an extensive export trade, if not 
also an active colonisation policy. In this the naval 
authorities at Berlin have undoubtedly acted 
wisely, since Britain has behind it an-enormous 
volume of valuable experience ; but, at the same 
time, it would have been well had it been possible 
for the new naval Power to have eliminated in their 
adaptation of our system the evils due to the con- 
servatism of tradition. We refer especially to the 
attitude towards the engineer officers. In Britain 
the position of the naval engineer has only recently 
been improved, as the result of a long course of 
professional pleading for fuller recognition of the 
fact that we have long since departed from the 
age of sailing ships; but our system, long since 
obsolete, has been adopted, and continues as far as 
the personal predilections of the race will permit, 
and the time must come when changes will require 
to be made. Indeed, although the esprit de corps 
is assumed to be so pronounced, and discipline so 
highly respected, in German official life, one already 
hears of the growth of discontent, which is the 
more remarkable as the wearer of the Kaiser's 
uniform is regarded as belonging to the first social 
rank. The German naval engineer is urging for 
better conditions. 

An investigation of the whole subject yields 
results which must be interesting in view. of the 
present transition stage of the British naval engi- 
neer ; and at the outset we may note the fact that 
the designing work for the Navy is carried out by 
officers belonging to the purely executive branch : 
a condition which Lord Selborne indicated as a 
probable development at our own Admiralty, when 
he pointed out that the work of advising the Board 
of Admiralty on all questions of constructive naval 
engineering is undertaken at present by the engi- 
neer-in-chief, who also performs the multifarious 
duties appertaining to the official head of the 
engine-room branch of the personnel of the Navy. 
These two functions, according to the First Lord, 
are not necessarily connected ; and he has said that, 
in view of the increasing importance of what are 
really the functions of a Director of Naval Engi- 


neering, the time must come when it will be more 
convenient to separate them. Inthe German Navy 
there is.such a separation, the designing work 
being undertaken by laymen, while the chief 
service officer is the Marine Chief Engineer, or, 
as we might term him, the Fleet Inspector of 
Machinery. But this officer has nothing to do 
with promotions, or appointments to ships ; this is 
done by captains stationed at the naval ports, who 
are assisted by a first staff engineer. The officers 
+ gree to the ships are usually to be found at 
the contractor’s works during the building of the 
ship and her machinery ; and thus the chief and 
first engineers are made cognisant of the complete 
elements of design, and assist in seeing that good 
work is done. ' 

As to the training of the German engineer, en- 
trance is determined, alike for the navy and the 
ariny, as for most professions, by the possession of 
a certificate taken by the pupil at the termination of 
his education in the real gymnasium. © These certi- 
ficates are regarded with greater jealousy than even 
the diploma or graduate’s certificate from our great 
universities, because they bear the stamp of high 
merit, and are recognised by all Government depart- 
ments. A consistent excellence in class-work, rather 
than proficiency on examination, is the guide in the 
granting of these certificates; and a ‘‘ first-class” 
at the gymnasium is generally regarded with high 
favour, securing, as it does, admission into any of the 
professions in Germany. The engineer with such a 
certificate has little difficulty in attaining to the 
highest rank, but, under certain circumstances, a 
‘*second-class” is quite sufticient for most purposes 
in the navy and the army. Its possession saves 
the young man one year’s military drill. Having 
passed the necessary medical examinations, the 
applicant with a second-class certificate is entered 
as a student in the navy, provided he has worked 
for 30 months in a shop where marine engines 
are built, and is under 21 years of age. For 
the first three months the student undergoes 
military drill, and then for nine months he serves 
on board ship, doing the work of artificers. The 
next two years are also served afloat, during 
which time he takes a position corresponding to 
that of a second engineer in our merchant service, 


months he is practically a chief engineer, and sub- 
sequently passes to be a leading engineer on a gun- 
boat or a torpedo-boat for four years. During this 
period he is devoting some time to theoretical 
study, although his main training is essentially 
practical. For the last of his years he is engaged 
in the Royal Technical College, and has to pass an 
examination before being graduated as an officer, and 
entitled to the much-coveted privilege of a seat in 
the ward-room. This examination includes English 
as a compulsory subject, meaning the writing of an 
essay on a stated theme. There is a stiff examina- 
tion in the German language and grammar. He 
has to unravel all the mysteries of the integral 
calculus ; he must be fairly proficient in physics 
and chemistry, and must be able to draw the design 
of any particular unit of the very varied installa- 
tion constituting the machinery of a warship, and 
give all the calculations of strains, &c.; and, 
further, the unusual practice is adopted of the 
student himself drawing by lottery an examination 
yar from a collection which is extremely varied. 
t will thus be seen that the training, while — 
tionally practical, necessitates a very close study 
of the technical questions appertaining to marine 
work. 
We may quote from the official publication as to 
the training of the German engineer. This is as 
follows :— 
(@) Three months’ military training. : 
b) First technical training during a nine months’ 
— (according to the meg nag Pas the ships of the 
ome squadron, concluding with the passing of practical 
examination and promotion to the status of engineer 
applicants. 

) Two years on board ship with the machine mate 
(maschinistenmaatenstellen), or twelve months’ training in 
the — division, and twelve months on board ship. 

(d) Twelve months’ school attendance, followed by 
aspirant’s examination and promotion to the status of 
marine engineer aspirants. 

(ec) Four years’ service, as marine engineer aspirants, 
with ‘the machinists, and thereafter one year’s service in 
the torpedo division. 

(f) One year’s school attendance at the classes for 
engineers, and, after passing engineer’s examination, pro- 
motion to marine engineer. 


A student has therefore reached the age of 30 








years before he is ranked.asa marine engineer in 





and does the same work. For the next twelve| - 


the German Navy, and this is equivalent to a lieu- 
tenant. . As such he may be second engineer of a 
battleship, or have charge of a gunboat or small 
cruiser ; but the latter position presumes that he 
has served for from 13 to 16 years, and is on the 
int of being promoted. A marine engineer 
as a salary of about 180/. per annum, with an 
addition for house and table money, totalling 
from 201. to over 40/.. The marine engineer has 
one stripe. The marine chief engineer (oberinge- 
nieur), who has one broad stripe, takes rank with 
a first lieutenant, and has charge of a small cruiser, 
so that he is equal to the more experienced lieu- 
tenants of the British Service. His salary is about 
2251., with 131. 10s. for house money and 23. for 
service money, and then he is 35 years of age, and 
after nearly 20 years’ service as a student and engi- 
neer. Further promotion comes four and five years 
after he has served in this rank, and then he may 
be the chief engineer of a first-class cruiser. This 
step brings him to the rank of a marine staff engi- 
neer (stabsingenieur), which would be equivalent to 
our old ranks of staff and fleet engineers, but in 
Germany with only two stripes and a salary of 2801. 
to 3201. per annum. Few engineers in Germany 
rise above this rank, and at the present time there 
are only six officers superior to it ; even should this 
promotion come, the minimum time is between six 
and seven years. As a rule, however, those pro- 
moted attain the age of fifty-two before they become 
marine first staff engineers (marineoberstabsinge- 
meurs), a rank corresponding to the corvette captain 
of the German Navy. An engineer of this rank 
has only three stripes, but he is chief engineer of 
battleships and first-class cruisers. There are about 
six such officers in the German service, and their 
salaries average about 330/., with 331. for house 
money and 351. for table money. Included amongst 
these six are the two superior officers of the 
German Navy known as ‘‘ marine chief engineers,” 
corresponding practically to our inspectors of ma- 
chinery, with four stripes, and they occupy the 
sitions respectively of fleet engineers of the 
orth Sea and of the Baltic Fleets. To briefly 
summarise the relative positions, we give a short 
table to show the years of service before promotion, 
the rank, and the average salaries : 








Years of Service © 
before Promotion. | 


Rank. | Average Salaries. 


9 (training) ‘Marine engineer 1902, per annum, with 132, 108. 
|. house money, and 22/. 10s, 
service money. 


15--16 ‘Marine first engi-'225/. per annum, with the 
neer | same allowances. 
4—5 Marine staff engi- 2851. per annum,, with 33/. 
neer house money, and 35/. ser- 
vice money. 
5 Marine first 


staff engineer 
Marine chief 


} 330/., with 337. house money 
engineer H 


| and 357. service money. 


It is interesting to see how the executive officers’ 
salary and allowances compare with the engineer 
officers, as this establishes a comparison between 
the two branches of the service. The figures for 
Germany are given below, the officers in the two 
services being coupled according to rank. 

Marks per Approxi- 
Annum. wale Age. 





{ Sea lieutenant 20 
Marine engineer 3600 30 
First lieutenant at sea 1680 23 
Marine first engineer 4500 35 
{Sppiain lieutenant ... 4200 30 
Marine staff engineer 5700 42 
{ Corvette captain... ... 6150 35 
Marine first staff engineer... 6600 50 


Comparative figures for the British Service can 
only be given without risk of misapprehension if the 
reader will bear in mind that the economic condi- 
tions of life differ very widely in the two countries. 
Indeed, the comparison is more interesting than of 
definite value. With this important proyiso, we 
give the rates of pay in the English Navy for engi- 
neer officers :— 


Engineer-sub-lieutenant : 1387. 10s. per annum. (There 
is no such thing as table money, as given in the 
list of German engineer officers. The only extra 
pay is “charge pay” to the senior engineer officer 
on board when in charge of the —_ machinery.) 

Engineer-lieutenant : 182/. 10s. to . per annum. 
His charge pay ranges from 18/. 5s. to 45/. 12s. 6d. 
if he is m charge of the ship’s machinery, or if 
senior engineer of a vessel of 3000 horse-power. 

Engineer-commander: 4387. to 602/. 5s., with charge 
pay in addition varying from 18/. 5s. to 917. 5s. per 





annum, according to the horse-power of the machi- 
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nery of which he has charge. If he is also the 
engineer in command of a flagship in which no 
engineer-captain is borne, he gets an allowance of 
2s. 6d. per day ; but these cases are so few that they 
are not worth quoting. 

Engineer-captain : 638/. 15s. to 730/. per annum, with 
an allowance, if captain of a squadron, of 100/. per 
annum ; or if engineer of a fleet or dockyard re- 
serve, 54/, 18s. per year. 

The rates are, therefore, much higher than those 
paid in Germany; but the same would probably 
apply in every other department of life. 

As regards the comparative pay of the engineer 
and the executive officer, the conditions in Britain 
would seem at first glance to be the same as those 
indicated in the case of Germany ; but, as in the 
case of Germany, this advantage is more apparent 
than real. The British executive lieutenant and 
commander, and probably those also in Germany, 
in the great majority of cases have extra pay as 
navigating, torpedo, gunnery, or first lieutenants, 
or they are in command of a vessel, and get com- 
mand money in addition. Executive commanders 
also get extra pay as navigating officers, or for 
being in separate command of vessels, added to 
which there is the fact that they attain their 
various ranks here, as in Germany, at a very 
much earlier age than engineer officers. As shown 
in the case of the German officer, the sea lieutenant 
is ten years younger than the engineer officer of the 
same relative rank. The marine staff engineer in 
Germany does not attain that rank until he is 42 
years of age, whereas the captain-lieutenant does 
so at 30 years of age. Similarly, in the British 
service an engineer officer would not attain the 
commander’s rank until he was 42 years or older, 
whereas, as a rule, an executive commander is only 
about 32 years at the time of his promotion. By 
the time the executive officer is 42 years he isa 
captain, with much higher pay than an engineer 
officer of the same age, so that it is of the highest 
importance in making such comparisons between 
the engineer officer and the deck officer to take all 
these facts into consideration. 

The engineer-captain, it should also be remem- 
bered, is captain of a squadron, and has duties 
with the whole squadron, while the executive 
captain has duties with a single ship. The captain 
of a battleship in the Mediterranean, for instance, 
gets, as yearly pay, from 5011. 17s. 6d. to 602. 5s., 
and, in addition, gets as command money 3281. 10s., 
so that his total income is from 830l. 7s. 6d. to 
9301. 15s. per annum ; whereas the ‘engineer-cap- 
tain of a syuadron gets, as yearly pay, 6381. 15s., 
with 1001. per annum allowance, making 738I. 15s., 
so that, although generally an older man, and with 
fleet responsibility, he is paid 100. to 2001. a year 
less than the captain of one battleship only. No 
one can doubt that in a squadron, where engineer- 
ing is a dominant factor in success or failure, the 
senior engineer officer of the squadron is certainly 
more important than the captain of a single vessel, 
and he ought to be at least as well paid as what is 
known as ‘‘ the chief of the staff,” who, as execu- 
tive captain, assists the admiral in the details of 
fieet organisation, &c. The chief of the staff, with 
his allowance, has 830I. 7s. 6d. a year, and practi- 
cally does the same duty as the engineer-captain of 
the squadron—namely, advises and assists the 
commander-in-chief. 

Nothing, however, can compensate for the differ- 
ence in rank and status, and the social distinc- 
tion which it brings, alike in the British and Ger- 
man services. These differences are, perhaps, as 
pronounced in German life as in this country, 
if not more so, as there the rank of officer ele- 
vates him to a far higher social position than 
with us. Indeed, one of the difficulties experi- 
enced in the past, in the industrial life of the 
large cities of Germany, is to secure for manu- 
facturing firms young men of high training and 
position, because it is realised that where social 
distinction is the goal aimed at—which, in the 
present state of human nature, is largely the case 
—the Army or the Navy, in Berlin and other cities, 
is a much more rapid road to such an end than any 
manufacturing or commercial pursuit, be it ever so 
lucrative. 

In the German Navy there is the same law as to 
the absolute lack of power of the officers in the 
engineering branch to punish their men for petty 
offences, as has so long proved a_ well-founded 
grievance in the British service. Petty offences 
must be reported to the executive officer on deck, 
who prescribes the punishment. 

As to the personnel of the German ships, one or 





two facts may be given. We take the case first of 
one of the latest battleships, of 12,800 tons, with 
three engines, driving separate screw-propellers, of a 
collective horse-power of 18,000. The total com- 
plement in this case is 660, and the officers include 
16 of executive rank, 5 engineer officers, 2 doctors, 
16 cadets, 1 purser, and 22 petty officers. In the 
engine-room complement, we have 1 staff engineer, 
1 first engineer, 3 engineers, 3 chief artificers, 
7 artificers, 13 first mechanics, 18 ordinary me- 
chanics, 3 first stokers, 22 leading stokers, 28 first- 
class stokers, and 85 ordinary stokers—a total of 
184 men. 

H.M.S Bulwark, of 16,000 horse-power, has 
6 engineering ofticers and 1 artificer-engineer (war- 
rant officer), as compared with 5 officers and 3 to 9 
artificers in the German service—the 9 artificers 
being appointed in treble-screw ships; while the 
Vengeance, of 13,500 horse-power, has 5 officers 
and 1 artificer-engineer. In the case of a German 
cruiser (also a triple-screw ship) of 9000 tons, 
and 1600 horse-power, the total engineering com- 
plement includes 1 staff engineer, 1 first. engineer, 
and 2 engineers, with 3 chief artificers; whereas, in 
a ship of the British service, of corresponding 
power, there is a fleet engineer, and assistant engi- 
neers with artificers. Marine engineers—corres- 

nding to our lieutenants—take charge of the 
arger gunboats, while chief artificers are entrusted 
with gunboats up to 1300 horse-power, and even 
third-class cruisers of 2800 horse-power, so that here 
also we find a copying of the features of the British 
service, which in this instance are not at all com- 
mendable. 

This brings us to the question of the position 
and training of artificer engineers in the German 
Navy. Here, of course, the young men who 
have not attained the first or second class in the 
real gymnasium, but who have, nevertheless, 
had a good technical education, have a very good 
prospect of promotion. When they enter the 
service they are largely what we should call in 
this country ‘‘ promising mechanics.” They are 
expected to pass examinations in the German 
language, to be able to do arithmetic up to simple 
rules in decimals, to draw to scale any part of 
the engine which may be prescribed, and to have 
had three years’ training in a fitting or engineering 
shop as a mechanic, coppersmith, or at some kindred 
craft. They have to prepare, as a composition 
lesson, a paper descriptive of their life experience, 
and to produce all their school testimonials, from 
the earliest classes—and here we may interpose the 
remark that in Germany the class certificates are 
regarded as important documents throughout life 
generally. If such candidates have been to sea, they 
must produce their certificates; and, having thus 
satisfied all the requirements, they are sent to sea 
for nine months, when they are promoted to be 
leading stokers or leading greasers. After a year 
or a year-and-a-half’s training, they become arti- 
ficer assistants, earning from 45 to 75 marks per 
month ; as leading hands they serve for six or seven 
years, when they become artificers, and they then 
first reach the stage when they rank for pensions, 
receiving at the same time house money and table 
money while on board. The wage for this class 
rises to 81. 15s. or 91. per month. Not until they 
have served 10 to 12 years do they secure appoint- 
ments as chief artificers, so that from the. time they 
have entered the service until they reach this stage 
they have spent from 18 to 20 years. Formerly there 
was at this stage a prospect of such being promoted 
to the rank of marine engineer with the rank of 
lieutenant ; but they had to serve nine years as 
chief artificer, and to pass an examination in me- 
chanics and other branches of study, which were 
somewhat akin to. those for the first-class mercan- 
tile marine certificate for engineers. As marine 
engineers they had the privileges of the rank, but 
they could never rise above this position, although 
they secured the salary. There are in the service 
few lieutenants who have come through this pro- 
longed course, and now there is no such chance 
offered to artificer engineers of becoming marine 
engineers. 








THE NORTH-EAST SEA CANAL. 


THE announcement that the Royal yacht has 
had alterations made to her masts to enable her to 
_ through the North-East Sea Canal, when the 

ing makes his projected cruise in the Baltic, has 
directed attention afresh to this great undertaking, 
and the fact that it is burdened with an annual 





deficit has been brought to the public attention. 
The large class of people who are always ready 
to decry canals has not failed to seize the oppor- 
tunity to pass a hasty gp egnne and to compare 
the Holstein Canal and the Suez Canal. There 
is no real parallelity, however. The Suez Canal 
is an interoceanic highway, indispensable to many 
steamers, highly advantageous to many others, 
but able to exist comfortably on a traffic of, 
say, ten big steamers per day; it is hardly 
of any value to coasters and sailing craft, and is 
practically independent of the seasons. None of 
these conditions apply to the North-East Sea Canal. 
It is rigorously indispensable to nobody but the 
German Navy, which pays no dues, but demands pre- 
cedence for all its vessels on their frequent passages 
through the canal ; these warships are not booked, 
and do not figure in the following statistics at all. 
We must not criticise the Holstein Canal on the 
Suez Canal basis. 

Thus, while the Suez Canal was, in 1901, used by 
3699 steamers of 10,823,840 register. tons, 8412 
steamers, aggregating 3,181,080 register tons, 
together with 7911 sailing vessels and 851 lighters, 
adding 605,807 tons to the traffic, passed through 
Holstein ; these figures do not include vessels 
trading on the canal, without passing through the 
locks at the ends. The number of vessels, indeed, 
exceeded the preliminary estimates in 1896— 
the canal was opened in 1895—but the tonnage 
has not yet come up to the predicted 5} million 
tons. Yet there has been steady progress, from a 
total of 23,108 vessels in 1897, aggregating 2,469,775 
tons, to 29,045 vessels in 1900, aggregating 4,282,000 
register tons. 

The canal was built with the following dimen- 
sions :—Length, 61 miles ; width at water level, 
66 metres (216 ft.) ; at bottom, 22 metzes (72 ft.) ; 
depth, 9 metres (29 ft. 6 in.) The speed was first 
limited to 10 kilometres (6 miles); to méet the com- 
plaints of the small steamers, 15 kilometres (9 miles) 
was soon permitted. It had been thought that 
vessels of 5.5 metres draught would be able to 
pass and cross in a canal of 6.5 metres depth ; it 
was found that this was risky, even in a canal of 
9 metres depth. The reasons were discussed in our 
Congress Reports. Much depends upon the section 
of the hull, apart from skill, steering capacity, &c. 
In the Suez Canal no vessels ever pass or cross 
under steam ; one ship has to tie up. In Holstein, 
passing places were provided. The original idea 
being that the small vessels should wait in those 
places for the big, the passing basins were not 
made full depth, nor very long. But deep-draught 
vessels have become more and more important on 
the canal ; hence the still-continued widening and 
deepening of the canal at passing places, which 
a has augmented the excavations so consider- 
ably, as was pointed out above. Although there 
is much more mooring than was expected, the 
average time of passage was, in 1900, only 9 hours 
27 minutes, instead of the 13 hours assumed ; only 
the very biggest vessels take 13} hours, 

The signal service at the passing places_ was 
quite ineflicient, not to say primitive, at first. All 
this has been improved. Diagrams, with the 
twenty-four hours, each divided into six intervals 
of ten minutes as ordinates, and kilometres. as 
abscissee, are now plotted by a special staff at both 
ends. With the aid of good telephone connection 
at all the passing places, ferries, bridges, &c., each 
ship is followed right through the canal. Curves, 
it has been recognised, are not awkward, provided 
the navigable channels have the necessary width ; 
the canal is, therefore, widened at the curves. 

The canal passes through marshes, whose drains 
are admitted. It had been thought that the 
Brunsbiittel Lock might be opened at low tide, and 
the surplus drainage water thus be discharged. 
This operation, however, sets up bad- currents ; 
vessels moving with the current would not obey 
their helm, unless their propellers were run full 
speed, and expensive pumping plants have had to be 
installed. Whena vessel drifted across the channel, 
it formed a regular weir, 

The swing bridges, and still more the thirteen 
ferries, cause much delay, in spite of a well-arranged 
signal service. That isa strong point in favour of 
the high-level bridges ; but high-level bridges cannot 
always be constructed. The two railway swing- 
bridges, of 50 metres span, are normally left open, 
the road bridges are kept closed; ferries have 
always to be passed at low speed, even when not 
in motion. Coasting vessels find the canal very ad- 
vantageous ; the authorities would probably prefer 
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if their numbers had not increased so rapidly. For 
them the canal is a real boon. Some of the original 
tugs did not prove powerful enough ; after having 
hired steam-tugs, the Commission has built new 
tugs. But the towage is done at a heavy loss: it 
cost about 27,0002. in 1900, and brought in 70001. 
An interesting experiment is now under trial. 
Express trains of barges are started every morning 
from either end,- for which every other vessel 
has to tie up; thus the whole procession is got 
out of the way quickly; formerly the several 
barges delayed other ships at many points. As 
regards sea lighters, the general observation has 
been confirmed that large-size lighters increase at 
the expense of smaller-size craft. 

No fatal accident has ever occurred on the canal. 
Accidents are classed under three heads: (a) Serious 
accidents to ships, or serious delays of 24 hours and 
more; (b) moderate accidents, causing delays of 
more than half-an-hour, or damage to the ship ; 
(c) slight accidents, involving delays of less than 30 
minutes. The average number of accidents to sea- 
going ships has, from 5.2 per cent. in 1897, steadily 
decreased to 3.2 per cent. in 1900. The following 
figures refer to the year 1900, unless otherwise 
stated :—One boat sprung a leak in consequence 
of touching the batter; no ship has ever touched 
the canal bottom proper, but one ship sank 
in 1896, having struck stones on the batter. 
Thirteen ships collided ; eleven collided with 
buildings ; 238 ships ran aground (none being 
seriously damaged from this cause since 1897). 
Causes of the 263 accidents were: Bad steering 
in 102 cases; incorrect stopping, 21; change of 
man at the helm, 7; fog, 6; current, 5; strong 
wind, 17; failure of the electric light, 0—the 
last failure occurred in 1898; crossing other 
vessels, 22; overtaking other vessels, 4; faulty 
steering gear, 53 cases. 

The original tariff rates were soon lowered. At 
present, vessels up to 400 register tons pay 0.60 
mark (1 mark = 1 shilling) per ton; 0.40 mark 
per additional ton up to 600 tons; 0.30 mark 
up to 800 tons; and 0.20 mark per ton above 800 
tons. 

The dues brought in 1,985,270 marks in 1900, 
leaving a deficit of 315,087 marks. A deficit will 
have to be acquiesced in for some time to 
come. No doubt the traffic may grow con- 
siderably ; the canal is by no means utilised to 
its full extent. But what we said in our 
description of the canal in 1895 holds still 
good. For the trade with the Baltic, a less 
ambitious canal would have sufficed, but that 
canal would have been useless for strategical pur- 
poses ; and if it had not been for strategical reasons, 
the canal would not have been built at all. As it 
is, the canal constitutes an exceedingly useful trade 
route. It has to be lighted by electric lamps, while 
the Suez Canal steamer has to carry its search- 
light ; it has some trouble with ice in winter, and 
suffers still more from the circumstance that some 
of the Baltic ports may be ice-bound ; it cuts 
through inhabited marshes, and not through 
sandy deserts; and some of its best patrons— 
the German warships—claim paramount atten- 
tion, and contribute nothing towards its mainten- 
ance, 

No wonder the canal has not proved a profitable 
financial concern. But it has given a stimulus to 
commerce and industry ; land has increased in value 
along its route, and its benefits have spread far 
inland. Brunsbiittel has now a prosperous look, 
very different from its appearance seven years 
ago. Nobody has lost work, and many people 
have found’ permanent occupation. There are, 
of course, grumblers who despair when expen- 
diture does not repay itself in a few years. We 
do not renrember, however, having heard public 
high roads decried on these grounds, and we do not 
consider the deficit of 10,0001. alarming. 








NOTES. 

THE PRopeLLers oF SteaAM TuRBINE SuHIPs. 

A FORTNIGHT ago we had occasion to refer to the 
value of research work that might be undertaken 
in the solution of the difficult question of the most 
suitable form of screw propeller for varying forms 
of ships, and we have now to record the general 
result of a suggestive series of trials which have 
been carried out with the steam-yacht Emerald, 
built by Messrs. Alex. Stephen and Sons, Lint- 
house, Glasgow, and fitted by the Parsons Company 
with a set of steam turbines working three shafts, 


The Emerald was at first tried with Messrs. Parsons’ 
usual system of five propellers—one on the central 
shaft, and two on each of the side shafts. Naturally, 
however, the forward propeller on each side was 
not far from the skin of the ship, and it was found 
that this caused a disagreeable noise. It appeared 
probable also that these two forward propellers, from 
their position, were not working to advantage ; and 
in consultation with Mr. Parsons, Messrs. Stephen 
and Sons suggested that they should be taken off 
altogether, and the ship tried with the three re- 
maining ones. When this was done, the noise was 
got rid of, and even as regards speed the result 
was improved. Messrs. Parsons then made three 
new propellers, with which it was found the 
results were still better—and these are on the 
vessel now. We understand that a similar course 
has since been followed in the case of the Queen 
Alexandra, one of the two successful steamers 
now running on the estuary of the Clyde with 
remarkable regularity in speed. It will be remem- 
bered that the Emerald recently completed her 
voyage across the Atlantic with splendid results, 
and her advent has excited considerable interest 
owing to the innovations embodied in her design, 
as well as to the historical fact that she is the first 
steam turbine-driven screw steamer to make the 
Trans-Atlantic trip. 


WITNESSES’ FEEs. 


Engineers and other professional gentlemen are 
frequently called upon to give evidence in courts 
of justice, If the case is big enough, the witnesses’ 
remuneration is often arranged and discharged 
beforehand ; it not infrequently happens, however, 
that an expert, whose every minute is of value, gets 
nothing for his services but sufficient conduct money 
to bring him to the court. Moreover, he is in the 
unfortunate position that he cannot refuse to come 
to court if his conduct money is tendered. It is, 
however, satisfactory to know that a witness who 
attends a trial in a civil action in obedience to a 
subpoena may, without express contract, maintain 
an action for his expenses against the party 
who subpoenaed him, for the very fact of his 
attendance is sufficient evidence of an agree- 
ment. This rule holds good although the wit- 
ness may have refused to give evidence on the 
ground that his expenses were not paid. That 
the above statement of the law is accepted in 
actual practice is evidenced by a case which was 
recently heard by Judge Rentoul in the City of 
London Court. There a solicitor brought an 
action against the Registrar of the Peterborough 
District Registry to recover the sum of 121. 1s. 6d., 
the balance of 12/. 12s., which be alleged was 
due to him for attending court on a subpcena. 
He had attended for four days, and claimed re- 
muneration at the rate of three guineas a day. It 
was argued on the part of the defendant that no 
action would lie, it being urged that the proper 
remedy of a witness, if a sufficient sum is not 
tendered, is for him to keep away from court. 
Judge Rentoul, after reviewing the decisions on 
the subject dating back 100 years, felt that there 
might be some doubt as to the law governing sub- 
peenas, but common-sense required him to find 
for the plaintiff at the rate of two guineas a day. 
It is conceivable that, in view of the decisions upon 
the point, the learned Judge was not only morally 
but legally justified in coming to this conclu- 
sion. 

CRUSHED STEEL AND STEEL Emery. 

In a paper read before the American Associa- 
tion for the Advancement of Science, Mr. M. 
M. Kann described the ‘‘crushed steel” and 
‘steel emery” now made by the Pittsburg 
Crushed-Steel Company for use as abrasives. He 
stated that the article in question originated in 
Germany some fifty years ago, where, when an 
exceptionally hard abrasive was needed for special 
work, old files were broken up and reduced to 
powder, which was then used in the same way as 
emery or corundum, but had the advantage of 
being harder. This crushed steel was, however, 
only made on a small scale, and was not an article 
of commerce. The matter was taken up on a com- 
mercial basis by the Pittsburgh Crushed-Steel Com- 
pany in 1889, and after much experiment practical 
methods were found for producing the abrasive 
in large quantities and uniform in size and hard- 
ness. The raw material used is a high-grade crucible 
steel, which is first heated to a temperature of 
2500 deg. Fahr. (almost a white heat), and then 








quenched in cold water. It can then be broken 








up into grains by hammers. The powdered steel 
is next tempered by heating it in a pan up to a 
temperature of 450 deg. Fahr. After this the 
material is sorted in sizes, similarly to emery. Two 
qualities of crushed steel are produced, the hardest 
being known as diamond steel emery. This is 
nearly as hard as the diamond, its hardness being 
9.27 if the diamond is taken as 10. The grains 
have sharp cutting edges, which do not round in 
use, since every time a grain breaks, fresh sharp 
edges are produced. The material is always used as 
@ powder, since it has not yet been found possible to 
build it into solid wheels like emery. It is found 
of special value in stone-cutting and polishing, lens- 
— and glass-bevelling, and latterly has also 

en used for core-drilling in rock. In one case a 
core 14 in. in diameter and 65 ft. long was taken 
out in 10 hours, the rock cut being sandstone, and 
in another case a core 6 in. in diameter and 130 ft. 
long was removed from similar rock. In this work 
the crushed steel replaced the diamonds hitherto 
used. The material, it appears, is also now being 
used in metal grinding and polishing. 


THE INTERNATIONAL CONGRESS FOR APPLIED 
CHEMISTRY. 


The fifth International Congress for Applied 
Chemistry is meeting from June 2 to June 8, 
in the Palace of the Imperial Diet at Berlin. 
The first Congress was held in Brussels in 1894, 
the second in Paris in 1896, the third in Vienna 
in 1898, and the fourth again in Paris in 1900. 
If it had not been for the Paris Exhibition of 1900, 
Berlin would have entertained the chemists in that 
year. The organising committee, on which the 
various British chemical associations and the chief 
scientific and the allied technical bodies, like the 
Tron and Steel Institute, the British Association, 
and the Royal Societies of London and Edinburgh 
are likewise represented, expected an attendance of 
1500 members ; but 2200 members, including 300 
ladies, have notified their intention of being pre- 
sent, and the number of reports to be presented, 
and of papers to be read, amounts to It will 
therefore be a very busy congress in more than one 
sense. The Congress deliberates in eleven sections 
and three sub-sections, all of which are accommo- 
dated in the Reichstag building, with one exception. 
The German Bunsen Society for Applied Chemistry, 
the Verein Deutscher Chemiker, thé Verein 
Deutscher Zucker Techniker, and the International 
Commission for Analysis and for the Analysis of 
Manures and Fodders are also holding their 
meetings in the Imperial Diet during the Con- 

ess week. The official delegates, whom the 

erman Government has invited to attend, will 
probably spend a good deal of their time in 
the eleventh, Legal and Economical, Section. 
All the European States and a few of the other 
States have appointed delegates. Professor Dr. 
Otto N. Witt, of the Technical High School at 
Charlottenburg, presides over the Congress, having 
been elected President at the last Congress at Paris. 
Professor Clemens Winkler, of Dresden, is the 
Honorary President of the Organising Committee. 
The sections discuss their papers both in the morn- 
ings and afternoons. On Tuesday evening the 
president, Professor Dr. Otto N. Witt, welcomed 
the members in the Reichstags-Gebiude. The 
ceremonial opening by Prince Henry of Prussia, on 
behalf of the Emperor, followed on Wednesday 
morning. There will be an exhibition of interest- 
ing novelties in the house opposite the Reichstag, 
and the scientific and technica] institutes of Berlin, 
as well as a number of works, will be thrown open 
to members. 


Tue Licut Intensity or Prism TELESCOPES. 


The light intensity of telescopes has so far been 
determined almost exclusively by calculation, and 
it is only recently, since the practical introduction 
by the Jena Glass Works of the prism telescopes, 
suggested by Porro about fifty years ago, that ex- 

rimental determinations have been attempted. 
he these cases the light intensity is measured as the 
_——_— of the entrance pencil by the exit pencil. 

y entrance pencil we have to understand the actual 
surface of the objective upon which the rays fall, 
coming from infinite distance ; and by exit pencil 
the corresponding surface of the eye-piece. The 
magnification, of course, enters into this ratio, and 
it is clear that the ratio will not be the same for a 
punctiform source of light as for a source of light 
of somearea. The relative size of the exit pencil and 
the pupil of the eye is also of importance in the cal- 
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culation. The diameter of the pupil is, at ordinary 
daylight, about 5 millimetres, and the diameter of 
the exit pencil will, as a rule, be larger. In the 
dark our pupil opens out considerably, however, 
and then the naked eye would receive more light 
than the eye which is brought close to the tele- 
scope. Lastly, we have important losses of light 
in the telescope, owing to the absorption, re- 
flection, and to the construction of the optical 
7 agp An experimental method of ascertaining 
the actual light intensity realised in prism tele- 
scopes was described by Hugo Kriiss, of Hamburg, 
in the Zeitschrift fiir Instrwmentenkunde. Kriiger 
mounts the telescopic system in such a manner 
on a photometer bench that the whole system 
can be turned and inclined. The light enters 
on the one side and is received on a screen on 
the other side ; this screen is further illuminated 
from the opposite side. Two series of experi- 
ments are performed. In the first series, the 
light intensities of the rays passing from two tele- 
scopes are compared with one another ; this can 
again be done in two ways, both by measuring the 
total light emitted and by determining the light 
intensity per unit surface of the exit pencil. The 
two methods yielded well-agreeing results. The 
second, more difficult series concerns the actual 
determination of the ratio between the light en- 
tering and the light passing out. The light pass- 
ing through the objective cannot be measured 
directly without interposing a special screen of 
ground glass. To avoid this inconvenience Kriiss 
took two identical telescopes and made them face 
one another with their eye-pieces ; optically the 
two systems were in series. The telescopes were of 
the Porro kind, in which two right-angled triangular 
prisms face one another with their bases, so that 
the ray of light is twice reflected in both prisms, 
entering and leaving them normally, and travels 
three times along the telescope. He found that 
the loss of light amounted to 0.59 in the one in- 
stance, and to 0.51 in the other. These figures are 
by no means surprisingly high; Kriiss, in fact, 
shows that they come very near the values that we 
should expect, considering that the light passes 
twice from air into the + Tao prisms, twice in the 
opposite direction, and is four times reflected. The 
light is more weakened by the prisms than by the 
lenses; Kriiss further experimented upon the 
physiological light intensity which depends on the 
above-mentioned relative size of the eye pupil. 








Spanish Iron Minerats.—A great business is still 
being done in Spanish iron minerals. The shipments from 
Bilbao to Belgium alone in 1902 amounted to 4,196,801 
tons, as compared with 4,056,701 tons in 1901 and 
4,320,232 tons in 1900. Part of these deliveries, it should 
be observed, was destined for Germany and France. 


More Beteran Coau.—Fresh discoveries of coal have 
been made in Belgium at Coursel, in the Campina, to the 
east of Beringing. The coal has been met with at a depth 
of 2667 ft., and twelve beds are reported to have been 
struck. Another sounding also struck four beds of coal 
at a depth of 1667 ft. 


Contracts.—Messrs. Clarkson, Limited, of the Moul- 
sham Works, Chelmsford, have secured an order for the 
supply of motor omnibuses for service in Torquay.— 
Messrs. J. and E. Hall, Limited, — their car- 
bonic-acid gas refrigerating machinery into Mr. Vander- 
bilt’s new yacht Conqueror, which is now being built by 
the Ailsa Shipbuilding Company. 


Tue Koitar GOLDrigELD.—The a of the Kolar gold- 
field is steadily increasing. In 1897 the production of gold 
was 389,779 oz.; in 1898, 416,236 oz.; in 1899, 448,073 oz.; 
in 1900, 496,332 oz.; in 1901, 504,732 oz.; and in 1902, 
513,220 oz. In the first four months of this year the 
quantity of gold made available was 190,946 oz., or at 
the rate of 572,838 oz. per annum. 


Gop In AusTRALASIA,—In consequence to some extent 
-of the depression in Australian pastoral industry having 
diverted an increased amount of Antipodean energy to 
gold-mining, but still more in consequence of the t 
discoveries of gold in Western Australia, the yield of 
Australasian gold has increased very considerably during 
the last ten years. In 1892 th» e output of Victoria, 
New South Wales, Queensland, Western Australia, New 
Zealand, South Australia, and Tasmania was 1,638,238 oz. 
In 1897 the extraction had risen to 2,690,278 oz., and last 
ear it further advanced to 4,145,876 oz. Gold-mining 
te remained practically stationary during the last ten 
years in South Australia and Tasmania, but it has made 
a more or less marked advance in oi the other Anti- 
ean settlements. The progress o' estern Australia 
pon d-mining has altogether beaten the record. In 
1892 the output was 54,785 oz. ; in 1897 it had risen to 
63,515 oz. ; and the production during the last five years 
has been as follows:—1898, 967,167 oz.; 1899, 1,512,366 oz,; 
1900, 1,438,659 oz.; 1901, 1,616,933 oz.; and 1902, 
1,871,006 oz. 





THE PHYSICAL SOCIETY. 


AT a meeting held on May 22, Dr. R. T. Glazebrook, 
F.R.S., President, in the chair, Mr. J. Stéttner gave 
an ‘‘ Exhibition of Nernst Lamps, showing their develop- 
ment from the experimental form up to the most recent 
tupes.” Mr. Stéttner commenced by giving a short 
account of the history of the Nernst lamp, and explained 
briefly the principle of its action. The oxides used for 
the glowers are thoria, zirconia, and other rare earths 
thereto related, such as oxides of yttrium and cerium. A 
paste of these is formed, and small rods or tubes are 
pressed — asuitable nozzle. These are hardened and 
cut into small lengths, and practically cee panini part 
of the lamp is finished veral of these rods were 
round for the inspection of Fellows. The chief difficulty 
in the peerage lamp is in the design of a durable auto- 
matic heater to heat the filament up to conducting point. 
A number of automatic arrangements which have been 
designed for disconnecting the heater were shown. 
Another important pat of a Nernst lamp is the bolster- 
ing resistance, which in its final development consists of 
a thin iron wire sealed in a glass bulb filled with hydrogen 
gas. Ifa lamp is used without a bolstering resistance, as 
soon as a certain critical potential is reached, the current 
increases, at first slowly, and then quicker and quicker, 
the potential remaining constant, until the lamp burns 
itself out. This phenomenon was shown experimentally, 
and various forms of lamp were exhibited. One with two 
glowers and one heater overcomes the difficulty of thick 
glowers. A projection lamp wasshown with three glowers 
in parallel requiring 300 watts. The glowers in this case 
were heated artificially. Mr. Stéttner also exhibited 
and described a polefinder for use with lamps using direct 
current. 

The Chairman said he would like to see details of the 
life and economy of these lamps under various conditions. 
The lamp was in its infancy, and probably even more 
satisfactory noe would be forthcoming. 

Mr. T. H. Blakesley gave an ‘‘ Exhibition of a Dia- 
gram for Single-Piece Lenses.” The properties of a single- 
piece lens are determined by four factors:—The two radii 
of curvature, the thickness of the lens, and the value of 
the refractive index of the material of which it is com- 
posed. In the case of a lens of a particular thickness 
made of a material of definite refractive index, the vari- 
ables reduce to two—namely, the ratios of the radii of 
curvature to the thickness of the lens. Any property 


of the lens requires a relation between these quantities. 
It is therefore possible, for any property, to draw a curve, 


with 3 as ordinates and 2 as abscisse, such that any 


int on the curve represents a lens having that property. 

r. Blakesley has drawn curves representing several 
properties. Where two curves cut there is a point which 

ives a lens having the properties due to both curves. 

y means of such a diagram various lenses have been 
constructed, and three of them were shown at the meet- 
ing. Of these, one was equivalent to a Huyghens eye- 
piece, and another to a collimator. 

A paper on ‘‘ An Instrument for Measuring the Lateral 
Contraction of Tie-Bars, and on the Determination of 
Poisson’s Ratio” was read by Mr. J. Morrow. Practical 
methods for the determination of the ratio of lateral to 
linear strain in a tie-bar may be divided into three classes. 
First, those in which two coefficients of elasticity are 
determined and Poisson’s ratio calculated ; second, those 
depending on the deformation of the section of a beam ; 
=i ae , methods by which the two strains are actually 
measured. Kirchoff and others have followed the first 
method, by experiments on combined twisting and bend- 
ing ; Cornu, Straubel, Mallock, and others, thesecond, by 
examining the anti-clastic curvature produced in ms. 
Another method of the second type would be to find the 
displacements in the sides of a beam by measuring the 
lateral strains. Thus if f = maximum tensile stress, 
E = Young’s modulus, ¢ = Poisson’s ratio, b and d the 


breadth and depth of beam, then ¢ is obtained from— 1 


angle turned through by side of beam = tan —!¢ fd 


°° 
The above methods depend on the a 
the theory of elastic materials. The experiments de- 
scribed in the paper belong to the third class, previous 
workers in which are Bauschinger and Stromeyer. The 
former used rather a complicated lever instrument, the 
displacements being measured by a mirror and telescope 
on each side of the specimen, and the latter employed an 
interference method. If a is the longitudinal strain pro- 
duced by unit stress, and § the linear lateral strain, 


Poisson’s ratio = ¢ = and should be between 0 and 4 
a 


for ordinary elastic bodies. 

The apparatus used in the research is described in the 
paper. Tt consists of two levers pivoted together. One 
end of each lever touches opposite ends of a diameter of 
the test-piece. The relative displacement of the other 
ends is measured optically. There are two mirrors, one 
fixed to one of the levers and the other resting by two 
needle-points on one lever and one point on the other. 
Two images of a scale are thus formed and brought 
together ina telescope. The relative motion of these images 
is a measure of the change in diameter or breadth of the 
specimen, the magnification used — about 2800. The 
instrument was tested on a bar of mild steel, and found 
to work consistently. A table of results is given, and 
from this the average values of o are for mild steel] .275, 
Sheffield spindle steel .276, wrought iron .277, Muntz 
metal .341, and drawn copper .327. The specimens were 
not annealed, and were mostly about 1 in. in diameter. 
For the experiments on cast iron, two series of specimens 
were carefully cast of material of good average quality. 
These were loaded several times in order to eliminate per- 
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manent set. The first series gave an average value o=.246, 
and the second o=.252. In order to determine whether 
permanent lateral set was produced in cast iron by longi- 
tudinal stress, a bar 1 in. in diameter, which had not been 
previously loaded, was carefully examined. It appeared 
to be perfectly elastic up to a load of half a ton, but after. 
wards set became evident. The results obtained are com- 
pared with those of pare pay oF and Stromeyer. 

Professor Everett said he had made determinations of 
Poisson’s ratio by comparing the twist produced in a 
cylindrical rod by a torque, with the bend produced by 
an equal torque. The twist was always greater than the 
bend, and the ratio diminished by unity was Poisson’s 
ratio, the material being supposed isotropic. This method 
was inapplicable to fibrous material ; for instance, with 
wooden rods he had found the twist to be about five times 
the bend. Mr. Morrow’s method had the advantage of 
being direct, and could be applied to fibrous materials as 
well as to those which were isotropic. The experiments 
described in the paper were also on a far larger scale 
than had heretofore beenemployed. The mode of attach- 
ment of the mirror, which wasa point of great importance 
in the experimental arrangements, seemed to be quite 
satisfactory. ; 

Dr. Chree indicated several differences between the 
author’s terminology and that usual in mathematical 
text-books. He also pointed out the expediency of ex- 
plaining the units in which the values obtained for 
Young’s modulus were expressed, and of adding the 
equivalent values in grammes weight per square centi- 
metre. He referred to the fact that in the discussion of 
Wertheim’s experiments on the value of Poisson’s ratio 
given in Todhunter and Pearson’s ‘‘History of Elasticity,” 
it was pointed out that the materials employed seemed 
hardly to be isotropic, and that if this were the case, the ex- 
periments could not be regarded as decisive. He also 
pointed out that more than one experimentalist had ob- 
tained results for cast iron which indicated that whilst it 
might be elastic, in the sense that strain disappeared on 
the removal of stress, it did not obey Hooke’s law; and that 
if this were the case, the application of the term ‘‘ Poisson’s 
ratio” tothe material was not in accordance with mathe- 
matical usage. He dwelt on the importance of corrobo- 
rative evidence in all cases that the materials dealt with 
were really elastic and isotropic. 

The Chairman said it was difficult to assure oneself 
that the materials used were isotropic. The author’s 
figures showed different values for Young’s modulus for 
different specimens of the same material. He referred to 
the importance of stating the units employed, and the 
fact that the experiments had been carried out on an 
engineering scale. 

Mr. Morrow said the units used in the paper were 
pounds and inches. His instrument was not dependent 
on the ordinary theory of elasticity. He pointed out that 
the values obtained for the Young’s modulus of cast iron 
depended upon the method employed, elongation and 
bending giving different results for the same specimen. 








LAUNCHES AND TRIAL TRIPS. 

On Saturday, the 9th ult., there was launched from the 
Royal dockyards, Copenhagen, the ironclad Alfert Fischer, 
in the presence of the King of Denmark and other mem- 
bers of the Royal ioe he principal dimensions are:— 
Length, 264 ft.; breadth 49 ft.; depth, 15 ft. 6 in.; with a 
displacement of 3500 tons. It is built of steel, and is 
protected by a belt of 7}-in. armour, ——- from the 
strong ram-shaped bar to the stern. At a height of 34 ft. 
above the water-line, the armoured belt ends in an armour 
deck of 2} in. diameter. All the armour has been sup- 
plied by the Schneider Works, Creusot. The arma- 
ment comprises two 24-centimetre guns placed fore and 
aft, each in a revolving turret, protected by 7}-in. 
armour, and four 15-centimetre guns, protected by 5-in. 
armour. These guns have been supplied by the Bofors 
Works, Sweden. There are ten 57-millimetre guns, 
eight 37-millimetre guns, and two 8-millimetre mitrail- 
euses. The torpedo armament consists of one 18-in. 
submarine torpedo-firing appliance at each side, and a 
third, of same calibre, in the bow. The Alfert Fischer 
as two 90-centimetre and two 75-centimetre projectors. 
There are two vertical triple-expansion engines, six 
water-tube boilers, and an auxiliary boiler. Indicated 
oo ae 42000; and the calculated speed is 15} 

nots. 


On Saturday, the 16th ult., the trial trip of the s.s. 
Prinz August Wilhelm, the first of two mger and cargo 
steamers built by the Flensburg Shipbuilding Company 
for the Hamburg-America Line, took place, and, after a 
most successful trial lasting six hours, the vessel was taken 
over by the officials of the company. The steamer has 
the following dimensions:—Length over all, 385 ft.; 
length between perpendiculars, 370 ft.; breadth, extreme, 
45 ft. 3in.; depth from top of keel to promenade deck, 
44 ft. Gin. The cargospace, which has a capacity of 5000 
tons, a is served by five large hatches 
provided with ms attached to the masts, which, in con- 
junction with the steam winches, are capable of lifting up 
to 16 tons each. Engines of the quadruple expansion 
type, of 3000 indicated horse-power, give a speed of about 
14 knots. The cylinders are 23} in., 33} in., 49} in., 
and 72 in. in diameter by 54 in. stroke. Steam is gene- 
rated by three single-ended boilers, measuring 14 ft. 11 in. 
by 12 ft. 1in., and fitted with forced daught. 


On Wednesday, the 20th ult., the steel screw steamer 
Melanie Groedel, built by Messrs. Wm. Gray and Co., 
Limited, for the Groedel Brothers Steamship Company, 
Limited, of London and Budapest, was taken to sea for 
her trial trip. She has been built to Lloyd’s highest class, 
and her dimensions are:—Length over all, 336 ft. ; 
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breadth, 47 ft. ; and depth, 24 ft. 10 in. Triple-expan- 
sion engines from the Central Marine Engine Works of 
the builders, having cylinders 24 in., 38 in., and 64 in. in 
diameter by 42 in. piston stroke, have been supplied, to- 
gether with two large steel boilers, working at a pressure 
of 180 1b. per square inch. The performance of both shi 
and machinery was entirely satisfactory, the average speed 
being 11 knots, ship light. 





On Wednesday, the 20th ult., there was launched from 
the Schickau yard at Elbing the new steam ferry-boat 
Prinsesse Alexandrine, built for the Danish State Rail- 
ways for the Warnemiinde -Gjedser route, for the 
purpose of conveying trains across the Baltic with- 


out the ngers being obliged to leave the car- 
riages. he en imensions are :—Length, 87 
metres; breadth, 18.75 metres; average depth, fully 


loaded, 3.66 metres. It is built of Martin steel, according 
to Lloyd’s regulations for large coasting trade, under 
special — and there are eight watertight compart- 
ments. On the upper deck there are a line of rails for the 
carriages and various saloons, &c, Amidship, above the 
rails, is a la promenade deck, where there are several 
saloons. On the second deck is the dining-saloon, private 
cabins, &c., and sleeping accommodation for thirty-five 
first and second-class mgers. Forward are second- 
class saloon and third-class ladies’ saloon. The boat will 
have triple-expansion engines of about 3000 horse-power, 
and the calculated speed is 15 knots. There are four 
boilers ; the vessel is lighted —— by electricity, 
and is fitted with a ng esides the Prinsesse 
Alexandrine, the Schickau yard has built two more steam 
ferry - boats for the Mecklenburg railways, already 
launched, and intended for the same trade, one of them 
being specially built as an ice-breaker. 


On Friday, the 22nd ult., the s.s. Nord III., a screw 

assenger and cargo steamer, built to the order of Consul 

ictor Ek for Angfartygs Aktiebolaget Nord, of Helsing- 
fors, Finland, was taken out to sea for her official trials. 
Her principal dimensions are:—250 ft. by 35 ft. by 
22 ft. 6 in., with a deadweight capacity of about 1250 tons 
on a light draught of water. Accommodation has been 
provided for 20 first-class passengers on the bridge deck, 
30 second - class in the poop aft, and 200 emigrants 
*tween decks. Triple-expansion engines have been fitted 
by Messrs. Richardsons, Westgarth, and Co., Limited, 
Middlesbrough, having cylinders 22 in., 35 in., and 59 in. 
in diameter by 39 in. stroke, with three large single- 
ended boilers working at 1801b. pressure. The trials, which 
took place under loaded conditions, were most successful, 
a mean speed of over 12 knots being easily attained. 





On Friday, the 22nd ult., the trial trip of the new 
motor tank barge, Royal Daylight, took place in the 
Mersey, at Liverpool. The barge has been built to the 
order of the Anglo-American Oil Company by Messrs. 
Gordon, Alison, and Co., Limited, of Birkenhead, and is 
fitted with one of Griffin’s patent ‘‘ duplex” hydro oil 
engines of 50 brake horse-power and Griffin’s ‘‘bi-unial” 
propellers, manufactured by the Griffin Engineering Com- 
pany, Bath. The barge is of steel, 72 ft. long by 15 ft. 2 in. 
beam, and 6 ft. moulded depth, and is fitted with tanks for 
carrying oil in bulk, the weight with cargo being 100 tons. 
The trial lasted five hours on a three-knot tide. The 
power developed was 62 indicated horse-power, with a 
consumption of ordinary bulk American oil of .3 pint per 
horse-power per hour. A mean speed of 7 miles per hour 
was attained. 





The screw steamer Frank Coverdale, built by Messrs. 
Robert Stephenson and Co., Hebburn-on-Tyne, and 
owned by Messrs. John Coverdale and Son, of West 
Hartlepool, was taken to sea on Saturday, the 23rd ult., 
for her official trial. The vessel is of the following dimen- 
sions :—Length, 332 ft. ; breadth, 47 ft. ; moulded depth, 
39 ft. 10 in.; she has been built to the highest class in 
Lloyd’s Registry. The propelling machinery is of the 
triple-expansion type, supplied with steam from two 
single-ended boilers working at a pressure of 165 Ib. per 
square inch. The machinery was et by_ Messrs. 
Richardsons, Westgarth and Co., Limited, Middles- 
brough, and the boilers by the shipbuilders. The trial 
was satisfactory ; the vessel attaining a mean speed of 
9} knots. 





On Tuesday, the 26th ult., Messrs. Day, Summers, and 
Co., Limited, Southampton, launched a new twin-screw tug 
and passenger steamer of 382 tons British measurement, 
and 1300 indicated horse-power, for the Isle of Wight 
Steam Packet Company. The vessel, named Hector, 
is 130 ft. in Jength between perpendiculars with a breadth 
of 25 ft. The propelling machinery consists of two pairs 
of compound surface-condensing engines with cylinders 
19in. and 38 in. in diameter, with a stroke of 30 in. 
Steam is supplied by two 4 egg multitubular boilers, 
13 ft. 6 in. mean diameter by 10 ft. 6 in. long, each with 
three corrugated furnaces 3 ft. 3in. mean diameter de- 
signed for a working pressure of 120 lb. per square inch. 
The vessel is also fitted with a powerful fire and salvage 
pump, and has been built to Board of Trade requirements 
for No 3 Passenger Certificate. 


On Wednesday, the 27th ult., there was launched from 
the yard of the Tyne Iron Shipbuilding Company, Limited, 
of Willington uay-on-Tyne, a steel screw steamer built to 
the order of Messrs. Fisher, Renwick, and Co.’s Man- 
chester-London Steamers, Limited, and is of the following 
dimensions:—Length, 220 ft.; breadth, 33 ft.; depth, 
moulded, 17 ft. e engines, which are to be supplied 
by the North-Eastern Marine Engineering Company, 
Limited, of Wallsend-on-Tyne, are of the triple-ex- 





in diameter respectively by 33 in. stroke, and working at 
a pressure of 180 lb. On leaving the ways the vessel was 
— the Hussar by Mrs. W. H. Renwick, of Man- 
chester. 





On Wednesday, the 27th ult., there was launched from 
Meadowside Shipyard, Partick, by Messrs. D. and W. 
Henderson and Co., Limited, a steam yacht of 450 tons. 
She has been designed by Mr, G. L. Watson for Mr. 
Andrew Coats, Paisley, to replace his poet yacht, the 
Pandora. The new yacht will be called Hecate. The 
Hecate is a twin-screw yacht, but is not intended to be a 
very fast vessel. She has, however, very large accommo- 
dation for her tonnage. 





Messrs. Barclay, Curle, and Co., Limited, Whiteinch, 
launched on Wednesday, the 27th ult., a large twin-screw 
steamer named the Palermo, which they have built for 
the Peninsular and Oriental Steam Navigation Company. 
The dimensions are :—Length, 496 ft.; breadth, 57 ft. 3 in.; 
depth, moulded, 35 ft. 9 in.; and the gross tonnage is 7600. 
The vessel has been built to the highest class of the 
British Corporation Registry. The arrangements for 
working cargo, which include ten large steam cranes, 
four winches, and five derricks (one for taking lifts up to 
30 tons), are such as to insure the most rapid discharge of 
very large cargoes. The builders have also constructed 
the machinery, which consists of twin-screw triple-expan- 
sion engines, with cylinders of 224 in., 37 in., and 604 in. 
diameter by 48 in. stroke, working at a pressure of 185 lb. 


The s.s. Undine, which has been built to the order of 
Messrs. Roed, McNair, and Co., of Glasgow, by Messrs. 
C. 8S. Swan and Hunter, Limited, was taken out to sea 
on Wednesday, the 27th ult., for her trial trip. The 
vessel has been — designed for the Chinese coasting 
trade, and is of the following leading dimensions :— 
Length over all, 275 ft.; beam, extreme, 37 ft.; and 
depth, moulded, 20 ft. 14 in. 
2450 tons on a mean draught of 17 ft.6in. The machi- 
nery has been constructed by the North-Eastern Marine 
Engineering Company, Limited, and consists of a set of 
triple-expansion engines, having cylinders 20 in., 33 in., 
and 54 in. in diameter by 36 in. stroke, steam being sup- 
plied by two single-ended boilers working at a pressure of 
160 lb. per Bee goa inch. The vessel attained a speed on 
the measured mile of 11} knots, which was considered 
satisfactory. 





The s.s. Lillie, which has been built to the order of the 
Donald Steamshi Company, Limited, of Bristol, by 
C. 8. Swan and Hunter, Limited, of Wallsend-on-Tyne, 
was taken to sea on Wednesday, the 27th ult., for her trial 
trip. The Lillieisa steel screw steamer, which hasbeen built 
specially for the West Indies and New York fruit trade, 
and is of the following leading dimensions :—Lengt 
over all, 237 ft. ; breadth, extreme, 31 ft. 8in. ; and depth, 
moulded, 16 ft. The a has been constructed by 
the North-Eastern Marine Engineering Company, of 
Wallsend, and consists of a set of triple-expansion 
engines, having cylinders 21 in., 34 in., and 56 in. in 
diameter by 36 in. stroke, steam being generated in two 
large single-ended boilers fitted with Howden’s system 
of forced draught ; working pressure, 180 lb. per square 
inch. On the trial trip everything worked well, and a 
mean speed of nearly 13 knots was attained on a trial 
of 4 hours’ duration. 





Messrs. Irvine’s Shipbuilding and Dry Docks Company, 
Limited, launched from their shipyard at West Hartle- 
pool, on Thursday, the 28th ult., a handsomely-modelled 
steel screw mger and cargo steamer, built to the order 
of Messrs. Fuseanx Withy, and Co., Limited, for their 
coasting service between London and North-East ports. 
A beautiful saloon with first-class passenger accommoda- 
tion, bath-rooms, and lavatories is arran in the fore- 
part of the bridge. The saloon is tastefully finished in 
mahogany framing and pilasters, with figured oak panels, 
which are relieved with ebonised mouldings, and the 
whole is French polished ; the seatings are upholstered 
in crimson Utrecht velvet. A fine smoke-room is similarly 
fitted on the bridge deck, and is upholstered in Morocco 
skins. Large triple-expansion engines by Messrs. Richard- 
sons, Westgarth, and Co., Limited, Hartlepool, are being 
supplied capable of driving the vessel at a speed of 
13 to 14 knots. 





An addition to the fleet of Messrs. F. H. Powell and 
Co., of Liverpool, Manchester, and Bristol, was launched 
on the Tyne on Thursday, the 28th ult., by Messrs. 
Wishes Sheds and Co., Limited. The vessel is 
intended for the popular coasting service carried on b 
Messrs. Powell from Liverpool to London and the Sout 
Coast of England. The Powerful, as the vessel was 
named, is a screw steamer, 281 ft. in length by 36 ft. beam, 
and will be propelled at a speed of over 12 knots by a set 
of triple-expansion engines, which are also being con- 
structed by . Messrs. igham - Richardson and Co., 
Limited. The passengers—60 in number—will be accom- 
modated in state-rooms, and will have a spacious dining- 
saloon in which all can dine together. In addition, there 
will be a cosy smoke-room and a ladies’ room, besides a 
sheltered promenade deck. The vessel is intended to 
carry over 2000 tons of cargo on a light draught, and will 
have very large cubic capacity. 





On Thursday, the 28th ult., a large oil-carrying steamer, 
built to the order of Messrs. Furness, Withy, and Co., by 
the Palmers ype | and Iron Company, of Jarrow- 
on-Tyne, was successfully launched. Her dimensions 
are :—Length, 428 ft.; breadth, 54 ft. 6 in.; depth, moulded, 





pansion type, having cylinders 17 in., 28 in., and 46 in, 


32 ft.; and she is a sister-ship to the one taken for trial 


She will carry a cargo of | 260 ft 


at sea on April 4 last, and is, like her, being constructed 
under the supervision of Messrs. erent | Baggallay, 
and Johnson, of London, as has also her machinery, which 
is of the triple-expansion type, with ample boiler power. 


On Thursday, the 28th ult., there was launched from 
the shipyard of Messrs. Cochrane and Sons, shipbuilders, 
Selby, the Halstead, a steel screw steamer of the follow- 
ing dimensions :—Length, 95 ft.; breadth, 20 ft.; moulded 
depth, 7 ft. The vessel is being fitted with compound 
engines by Messrs. Tindall, Earle, and Hutchinson, 
Limited, of Hull. She has been built to the order of 
Messrs. John Holt and Co., Limited, Liverpool. 


On Thursday, the 28th ult., the s.s. Manchester Spinner 
was launched from the yard of the Northumberland 
Shipbuilding Company, Limited, of Howden-on-Tyne. 
The steamer has been built to the order of the Man- 
chester Liners, Limited, Manchester, for their New 
Orleans-Manchester service. This vessel is of the spar- 
deck type, measuring 373 ft. over all by 48 ft. extreme 
breadth by 30 ft. 10 in. moulded depth. The vessel will 
carry 7000 tons deadweight, and water ballast will be 
provided in the cellular double bottom and after-peak 
tank. She has been constructed on fine modelled lines, 
and the machinery will be supplied by Messrs. Richard- 
sons, Westgarth, and Co., Limited, of Sunderland, with 
cylinders, 25 in., 41 in., and 69 in. in diameter by 48 in. 
stroke, and three large steel boilers working at 180 Ib. 

ressure. The machinery has been specially designed for 

eavy North Atlantic service. 











The s.s. Canopus, which has been built to the order of 
the Westport Coal Company, Limited, of Dunedin, New 
Zealand, by Messrs. C. 8. Swan and Hunter, Limited, of 
Wallsend-on-Tyne, was taken out to sea on Friday, the 
29th ult., for her trial trip. She is a steel-screw collier 
of the following leading dimensions :—Length over all, 

30 ft.; beam, extreme, 35 ft. 2in.; depth, moulded, 
18 ft. 5 in. ; and she has a deadweight cargo capacity of 
1600 tons on a draught of 15 ft. 6in. The machinery, 
which is placed right aft in the vessel, has been con- 
structed by the Wallsend Slipway and Engineering Com- 

ny, Limited, and consists of a set of engines 21 in. 

in., and 56 in. with 39 in. stroke, steam being supplied 
by two boilers, 14 ft. in diameter by 10 ft. long, workin 
at a pressure of 1601b. per square inch. The pm 
attained on the trial trip was very nearly 12 knots. 





The s.s. Fairmount, which has been built by Messrs. 
C. S. Swan and Hunter, Limited, Wallsend, for the 
Montreal Transportation Company, was taken out to sea 
on Saturday, May 30, for her trial trip. The princi 
dimensions of the vessel are :—Length over all, 254 ft.; 
breadth extreme, 42 ft.; depth, moulded, 23 ft. She 


h| been designed for trading on the Canadian Lakes. The 


machinery has been constructed by the North-Eastern 
Marine Engineering Company, Wallsend, and consists of 
a set of triple-expansion engines 21 in., 35 in., and 58 in. 
in diameter, with 39 in. stroke, steam being supplied 
by two single-ended boilers, 13ft. 9 in. in diameter by 
10 ft. 3 in. long, working at a pressure of 160 lb, per 
square inch. A mean speed of 11.5 knots was attained 
on the measured mile. The vessel and her machinery 
have been built under the inspection of Messrs. Jacobs 
and Barringer, for whom Mr. Walter Bradney is the 
resident surveyor. 





After a very successful trial trip, the steamer Wai- 
Shing, which has been built by Messrs. Wigham-Richard- 
son and Co., Limited, for the Indo-China Steam Naviga- 
tion Company, Limited, sailed for Cardiff, where she will 
complete her loading and then proceed to the East. The 
steamer, whose name Wai-Shing means “ bravery and 
———: is 275 ft. in length by 40 ft. beam, and is 

tted with accommodation for a limited number of Euro- 
pean and Chinese passengers. The engines, which have 
also been built by Messrs. Wigham-Richardson and Co., 
Limited, are of the triple-expansion type. 








Ruston, Proctor, AnD Co., Limrtep.—The fourteenth 
annual meeting of this carer was held at Lincoln on 
Thursday, the 28th ult., Mr..J. 8. Ruston in the chair. The 
— which has been already published, showed a dispos- 
able balance of 27,646/. 14s, 3d., and the directors proposed 
a dividend of 10s. per share, equal to 5 per cent., Ubeeshing 
17,5007. ; that 7500/. should be transferred to the equalisa- 
tion of dividends account, bringing it up to 13,500/. ; that 
500/. should be placed to the credit of a pension fund ; 
and that 21467. 14s. 3d. should be carried forward. The 
chairman, in moving the adoption of the report, said the 
results of the year’s working showed a considerable im- 
provement over the two previous years; in fact, the 
amount of the profit was about on a par with that shown 
in the earlier years of the company’s existence. With 
reference to the amount which it was pro to 
transfer to the credit of the equalisation of dividends 
account—7500/.—it would be remembered that three 
years ago that account stood at the satisfactory total 
of 15,000/.; but, unfortunately, during the last two 
years it became necessary to draw from it. The com- 
pany was now in the happy position of being able to 
restore a considerable portion of the amount thus taken 
away. In reply to questions, the chairman said the bad 
debts were a little less than for many years t, and the 
stock abroad was rather less than it h m. Mr. 
Onken, as to whose ition a question was asked, was 
head of the foreign department, and he had had a long 
and intimate connection with the company. The report 
was adopted and the dividend recommended was de- 
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CATALOGUES. 


WE have received from the Union Electric Company, 
Limited, of 151, Queen Victoria-street, a pocket price- 
card, giving particulars as to small motors of from } up 
to 224 brake horse-power. The same firm have also sent 
us a copy of their new price-list of ampere meters and 
voltmeters. 

Messrs. O. Berend, Limited, of Dunedin House, Basing- 
hall-avenue, E.C., have sent us copies of their latest 
price-lists of high-tension apparatus and electrostatic 
voltmeters. In the former list particulars are given of 
different forms of switches and fuses, suitable for ten- 
sions up to 25,000 volts. In another list, issued by the 
same firm, a new type of portable hand tacheometer is 
described. 

The Electrical Company, Limited, of 122 and 124, 
Charing Cros3-road, W.C., have published a new price- 
list of electric crane equipments and fittings. These 
include the motors—of which several patterns, suitable 
either for the single or the multiple-motor type of crane 
are listed—the controllers, flexible couplings to connect 
the motor-shaft with the crane-shafting, and limit switches 
—which open automatically if the crane attempts to over- 
run its legitimate length of travel. 

Messrs. James Armstrong and Co., Limited, of 116, 
Queen Victoria-street, E.C., have sent us a catalogue 
describing the International automatic injector, which 
they are now introducing into this country. 

he General Electric _ semen Limited, of 71, Queen 
Victoria-street, E.C., have sent us a copy of their latest 
list of accessories and glass electric light fittings, as the 
prices of much of the ek-velings material have been 
greatly reduced. 

Messrs. James Dawson and Son, Limited, of the 
Boultham Leather Works, Lincoln, have sent us a cata- 
logue describing a new wedged-shaped belt they are intro- 
ducing for use on motor cycles. The belt is claimed to 
drive with a greatly reduced tension as compared with 
ordinary practice. 

Messrs. Madan and Co., Limited, of 34, Crowther- 
street, Regent-road, Salford, have just published a new 
a of gun-metal fittings for steam engines and 
boilers. 

Mr. Arthur Koppel, of 27, Clement’s-lane, Lombard- 
street, E.C., has sent us a copy of his new list of light 
railway material and equipment. 

Messrs. Arthur Cort and Co., of 277, Camberwell New- 
road, London, have issued a new price-list of fibre goods, 
which they supply in sheets, tubes, rods, washers, and 
valves. 

Messrs. James Henderson and Co., of the King-street 
Engineering Works, Aberdeen, have published a new 
catalogue of cableway equipment suitable for quarries, 
bridge erection, and goods transport generally. 

The Brush Electrical Engineering Company, Limited, 
of 106 to 112, Belvedere-road, 8.E., have taken up the 
manufacture of turbo-generators on the Parsons system, 
and have sent us a catalogue giving particulars of the 
sizes they are prepared to supply. These range up to 
units of 2000 kilowatts capacity. The firm have also 
issued a new catalogue of steam dynamos of the ordinary 
type, which they make in standard sizes for different 
outputs up to 1000 kilowatts. 

Messrs. Bryan Donkin and Clench, Limited, of the 
Lincoin Works, Chesterfield, have sent us a copy of their 
new catalogue of gas exhausters and gas valves. 

Messrs. Hill, Clarke, and Co., of 156, Oliver-street, 
Boston, U.8.A., have sent us a catalogue illustrating some 
characteristic types of modern machine-tools now being 
— by them. 

Messrs. Elliott Brothers, of 36, Leicester-square, W.C., 
have published a new catalogue of indicators, revolution 
counters, recorders, and other engineering instruments 
manufactured by them. Special attention is directed to 
their simplex indicator, which has an outside spring, con- 
sisting of a simple strip of steel, bent into a shape re- 
sembling more or less a sugar-tongs. This spring, it is 
claimed, keeps cool, and can be readily changed, even 
when the indicator is hot. The instrument seems well 
adapted for high speeds, some specimen diagrams taken 
from an explosion engine running at 450 revolutions being 
remarkably good. 

The Empire Roller Bearings Company, Limited, of 1, 
Delahay-street, Westminster, 8.W., have issued a new 
catalogue of their standard roller bearings for shafting 
and for railway and tramway axleboxes. 

Mr. Arnold Kramer, M. Inst. C.E., of Parliament Man- 
sions, Westminster, 8.W., the British representative of 
the firm of Max Schorch and Co., Limited, Rheydt, has 
sent us price-lists of the electric plants made by this firm, 
which includes complete outfits for both the continuous 
and alternating-current systems. 

new catalogue of controllers for continuous and 
polyphase currents has been published by Messrs. Monté 
Callow and Co., of 6, Ludgate Broadway, E.C. 

A new catalogue of me dynamos, and another of port- 
able motors and portable electric drilling machines, see 
been sent us by the Electrical Company, Limited, of 122 
and 124, Charing Cross-road W.C. 

Messrs. Siemens Brothers and Company, Limited, of 
12, Queen Anne’s Gate, S.V/., have issued a pamphlet 
describing their searchlight projectors, which they supply 
in sizes up to 59 in. in diameter, this latter size taking a 
current of 200 amperes. 








RuopesiA.—Engine-fitters get 30s. a day at Buluwayo, 
Rhodesia; tinsmiths and plumbers, 25s.; painters and 
miners, 25s.; masons, 32s. 6d.; carpenters and joiners, 
25s.; bricklayers, 30s.—all per day ; and blacksmiths and 
engine-drivers get 35/. per month. As to the cost of 


living :—Oats average 35s. per 150 lb.; potatoes, 20s. per 


MARrcu. 














ee ee 





2460 @ 6 6B 2 HM 2B 9 
(7846) MARCH 


APRIL, 


DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 
(Specially compiled from Official Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


May. 











MAY. 


APRIL. 


In the accompanying diagrams each vertical line represents a market day, and each horizontal 
line represents 1s. in the case of tin plates, hematite, Scotch, and Cleveland iron, and ll. in all 


other cases. 
70 lb. to 80 1b. The metal prices are per ton. 
Tin plates are per box of I.C. cokes. 


100 lb.; wheat bran, 17s. 6d. per 100 lb.; beefsteaks, 
1s. 3d. per pound ; beef joints, 1s. 6d. per pound ; flour, 
3d. per pound; fresh butter, 2s. 6d. per pound; salt 
butter, 1s. 6d. per pound; bacon, 1s. 2d. per pound ; 
biscuits, 1s. 6d. per 2-lb. tin; bread, 6d. per loaf; 
coffee, 2s. 6d. per pound; cheese, 1s. 3d. per pound; 
but. colonial eggs cost 4s, 6d. per dozen. These, and 
many other facts, are given in an informing book 
on ‘‘Southern Rhodesia,” now being issued by the 
British South Africa Company, 2, London Wall Build- 
ings, E.C., offering suggestion as to the routes, fares, and 


The price of quicksilver is per bottle, the contents of which vary in weight from 
Heavy steel rails are to Middlesbrough quotations. 


openings for emigrants to this new country, with its im- 
mense potentialities, and giving hints as to clothing, &c., 
to be taken. We note that the fare to Bulawayo for 
first-class ranges from 29/. 3s. 7d. to 61/., while third-class 
rate is about 19/. Going by Beira the passenger must make 
a declaration that his destination is Rhodesia, and may 
have to deposit with the police authorities 102.; or he 
must prove that he has 50/., or is going to fill a situation. 
We commend the book to those, especially belonging to 
the professions of engineering, who are thinking of going 
to Rhodesia. ; 
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THE TAYLOR GAS-PRODUCE 
CONSTRUCTED BY MESSRS. TAYLOR AND OO., ENGIN 
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On pages 384 and 385, vol. Ixvi., we illustrated a! decomposition of the steam are effected, and B the | 
gas engine and producer known as the ‘‘ Moteur | vaporiser which produces the steam necessary for the | 
Gazogéne Benier,” in which the gas was supplied at a| formation of gas. 
pressure slightly under that of the atmosphere. The| On the top of the generator is the hopper C, through 
engine was of a peculiar construction, having a pump} which the fuel is introduced. While the hopper is | 
attached to it which drew the gas from the producer | being filled its bottom part is closed by means of the 
and then forced it into the combustion chamber of | slide R (Fig. 3), which is moved by the lever S. 
the engine. Although this producer gave very satis-| The interior of the generator is lined with fire- 
factory results in connection with the Benier engine, | brick, and the incandescent fuel does not come in con- 
it had the disadvantage of not being applicable to any | tact with any metal-work. 
other gas engine. At the bottom of the generator there is a door D 

We are now able to give particulars of a producer | (Fig. 2), which is used when the fire is lighted and 
known as the “‘Gazogéne 4 Gaz Pauvre,” which is} when the cinders are removed. At E there is also 
simpler than the one used in connection with the |a small mica window, through which the state of the 
Benier engine, and ‘has the advantage that it can be/| fire may be seen; F isa door for the introduction of 
applied to any existing gas or oil engine without | a fire-iron. The method of working the apparatus is 
difficulty ; it also works below atmospheric pressure, | as follows :— 
and is therefore not condemned by the authorities on| The door D being opened, some wood is introduced 
account of fire risks. It has no gas reservoir, the gas | through the hopper C, at the top of the apparatus, and 











being produced automatically by the revolutions of the | is lighted, through the door D. As soon as the wood 
— is lighted, anthracite coal is put in aghy the hopper 
"he apparatus is made by M. Taylor and Co., 16, | C, and the fire is blown up by means of the little hand | 


| fame I (Fig. 2). During this operation a cock on the 
country are Messrs. C. Horne and Sons, Limited, | branch J is open, and the gases are allowed to pass 
5, Torrens-street, City-road, E.C. |to the chimney. As soon as it is required to start 
It is shown in Figs. 1, 2, and 3 on this page. Fig. 1) the engine, the cock on J is closed, and the gases pass 
is a perspective view of an installation; Fig. 2 a| along the pipe K to the washer G. 
general view of the arrangement of the different| The hot gases from the generator passing through | 
parts ; and Fig. 3 a section Garon h the generator. | the vaporiser B, which is filled with water up to the 
The action of the apparatus is, briefly, as follows :— | level of the bent pipe at the side, soon raise the tem- 
Air and steam are drawn by means of the suction of | perature of the water to a point at which steam is 
the engine piston through a mass of incandescent | given off. This steam passes along the pipe T (Fig. 2) 
anthracite coal, and the gas thus formed passes first | to the top of the tube N (Fig. 2), and down below 
through a washer, then to an expansion box, and from | the fire in the generator A. In its passage from the 
there direct to the engine. The necessary steam is vaporiser to the generator it receives air through a 
supplied from a vaporiser, through which the products | cock at P, and is decomposed during its passage 
of combustion from the anthracite pass immediately | through the incandescent fuel in the generator. 
after leaving the furnace. | The washer G (Fig. 2) is filled with coke, and has 
The producer itself is composed of two cylindrical | water running through it. During its passage through 
portions A and B (Figs. 2 and 3), A being the gene- | the washer the gas leaves behind it the dust and im- 
rator in which the combustion of the fuel and the | purities that it contains. From G it is conveyed to 


Rue Grange-Bateliére, Paris, whose sole agents in this 








| running in regular work, which at full lo 
| produced by one of these generators, cost 34d. for coal 
| and water per hour. 


R. 


EERS, PARIS. 





Fig.3. 


! the expansion box U, and from there passes along the 
pipe L to the engine. 

The pipe L is provided with a cock O, which is 
|closed while the fan I is working, but which is 
opened when the cock on the branch J to the exhaust 
is closed. 

If a light be applied to the gas issuing from the 
cock on L, as soon as J is closed, the gas will burn and 
the colour of the flame will indicate the time when 
the engine can be started. The starting is actually 
accomplished by closing the cock on L, stopping the 
fan I, and giving a few turns to the flywheel of the 
engine. When the fan is stopped, the slide M is closed 
so as to shut off the admission of air through the fan. 

The operation requires from 10 to 15 minutes, from 
the time the fire is lighted to the starting of the 
engine. 

he principal advantages of this generator appear 
to be that it can be fitted to any existing oil or gas 
engine; it is extremely simple; there is no fear of 
explosion ; it has no gas reservoir (the gas being pro- 
duced automatically every revolution of the engine) ; 
and it can be put in anywhere without any advance 
of insurance rates being made. Very high economy is 
also claimed for it by the makers, who guarantee to run 
any good modern gas engine with it at a maximum 
cost of jd. per brake horse-power per hour. This is 
with anthracite costing 33s. per ton, and is for a 60 
brake horse-power engine ; with engines of less power 
the consumption is rather more. e have ourselves 
seen a 14 brake horse-power ‘‘ Midland” gas engine 
, with gas 


The price paid for the anthracite 
was 25s. per ton, and for the water 7d. per 1000 
allons, The actual amount of coal consumed per 
rake horse-power was 22 oz., and the amount of water 


| used in the generator per hour was 19 gallons for the 


14 brake horse-power. 
We understand that over 300 of these generators 
are now at work on the Continent, where they are 


| giving very satisfactory results. 








GOLD IN THE UniTEDStatEs.—The production of gold in 
the United States last year was estimated at 3,911, 
as compared with 3,805,500 oz. in 1901. The greatest 
production last year was effected in Colorado, the output 
of that State having been 1,330,430 oz.; California ranks 
second, with a production of 828,419 0z.; Alaska third, 
with a production of 378,476 oz.; South Dakota fourth, 
with a production of 357,881 oz.; and Arizona fifth, with 
a production of 201,000 oz. 
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INDUSTRIAL NOTES. 


THE names of the Royal Commissioners appointed to 
inquire into the laws affecting trade unions, in view of 
recent judicial decisions in the Law Courts, have been 
published. They consist of the Lord Advocate of 
Scotland, the Kight Honourable Andrew Graham 
Murray, as chairman ; Sir William Lewis, Bart., Mr. 
Arthur Cohen, K.C., Mr. Sidney Webb, and Sir 
Godfrey Lushington. It can scarcely be said that it is 
a strong commission in any case; indeed, it is the 
weakest of any appointed since that of 1866, when the 
whole subject of trade-union rules and organisation 
was inquired into, and also the Sheffield outrages, by a 
special sub-commission. The Commission of 1874 was 
much stronger, with a learned judge as chairman—Sir 
William Erle. The employers are well represented by 
Sir William Lewis, Bart., who was for several years 
chairman of the South Wales Sliding-Scale Committee, 
and whose fairness has never been called in question. 
But labour is without a representative, for Mr. Sydney 
Webb has had no experience whatever of labour unions, 
except as a doctrinaire student, from a Sovial Demo- 
cratic point of view. The chairman may be the best 
possible, but the fact is that the Scottish law and the 
Finglish law are not quite on all fours in respect of 
labour, and especially trade unions. Sir Godfrey 
Lushington had experience at the Home Office, but 
he would have made a better witness than a Com- 
missioner, for he was at the Home Office in the times 
of Mr. Bruce, afterwards Lord Aberdare, and of 
Sir Richard, now Lord, Cross, when they introduced 
their measures into the House of Commons; and, 
therefore, is acquainted with the views of the authors 
of these Bills. 

The subject-matter to be inquired into is rather more 
complicated than it was in the earlier Commission re- 
ferred to, or in the wider Commission appointed some 
twelve years ago. It is said that the reference will 
be restricted to an examination of the statutes, and 
a comparison therewith of the recent decisions; but 
this is presumably the work of great lawyers—of men 
specially versed in such subjects. Lord James of Here- 
ford or Mr. Justice Wright would have made an ex- 
cellent chairman of a commission with such a reference. 
If the constitution and rules of trade unions, especially 
as regards the use of funds and the practice of picket- 
ing, are not to be inquired into, how is it possible to 
come to a rightful understanding of the complicated 
questions that have arisen in consequence of the judg- 
ment of Mr. Justice Farwell in the Taff Vale case ? 
The new doctrine of responsibility and consequent 
liability is one of great nicety; it is a question of 
common-law and equity as against statute law—whether 
the fact that there is no express authority shall be 
taken as giving power to the judges to interpret 
beyond the law, as definitely expressed in the provisions 
in Acts, or limit the interpretation because of the 
absence of express provisions. In the case of picket- 
ing, the question is one both of law and of practice. 
The question is whether lawful persuasion is or is not 
legal, apart from the question of labour disputes. 


The partial dominance of the Labour Party in the 
Colony of Victoria, and the labour legislation which 
has taken place in consequence, together with the high 
tariffs which are a result of the labour alliance with the 
Protectionist Party in the colony, have brought about 
a reaction, and it 1s probable that some material modi- 
fication of Victorian social legislation will take place 
very soon. The middle classes seem to be thoroughly 
antagonistic to the Labour leaders. Employers blame 
social legislation, with its artificial minimum wage 
and elaborate State supervision, for the present state 
of affairs. Reckless expenditure of borrowed money 
is being denounced. It would seem that, in spite of 
all, Victoria is not such a workman’s ctadion as 
some would have us believe. The recent strikes 
have had a disastrous effect, though they are now 
ended. There is said to. be almost absolute stag- 
nation of trade throughout the entire State of Victoria, 
and thousands of workmen are migrating elsewhere. 
During the last seven months there has been a net de- 
crease of population of 8580, due to an excess of de- 
gaa see over arrivals, or at the rate of 15,000 a year. 

t is further alleged that there has been a decrease of 
over 120,000 persons by emigration during the past 
twelve years, after allowing for all immigrants into 
the colony. All this points 1o a critical condition of 
affairs, and also to the possibility of reactionary 
measures in social and labour legislation, and changes 
in fiscal legislation also. It is further said that 
British and Continental — is being withdrawn, 
so that enterprise is being abandoned. The new strike 
law is but a result of the stored-up alarm that has been 
created. 


The labour question in South Africa has 
through many phases of late, but here is a new deve- 
lopment. The Chinese themselves have met in Johan- 
nesburg to protest against any importation of their 
fellow-countrymen, and when the Chinese rebel against 
the conditions of labour the must be bad indced. 





The trade union reports published in this country, 
ne trades which have local unions, or 
branches of British unions, deprecate any large in- 
crease of men as being dangerous to the cause of 
labour. They appear to desire a continuance of 
famine wages when commodities were at famine 
prices, and hate the idea of less wages when the 
prices of commodities have gone down. 


The textile workers in America have scarcely attained 
to the labour conditions enjoyed by those in this 
country in the matter of hours of labour. In Phila- 
delphia they have been demanding a working week of 
55 hours; this the manufacturers refused to grant. 
The result is that the operatives determined to strike 
on Whit-Monday unless the manufacturers gave way, 
which they declined to do. In this country one of the 
results of the Factory Acts is shorter hours for the 
operatives, male, female, and children alike. The 
Acts were not intended to affect males of full age; 
but the circumstances of the case led to a reduction 
of working hours for all alike. This was incidental 
rather than intentional. But the result has not been 
such as to cause much friction on the part of the 
manufacturers, the machinery being speeded accord- 
ingly. 


The new Bill for regulating the employment of 
children has passed the ordeal of the Standing Com- 
mittee to whom it was sent. On one point the Com- 
mittee beat the Government ; but the latter it seems 
will reopen the question on report—this was as regards 
the licensing of children employed in theatres. The 
Committee carried a provision bringing the children 
under the general law. The two main provisions carried 
are :—(1) Making it compulsory for the local authority 
to make and issue by-laws both with regard to the em- 
ployment of and street trading by children ; and (2) 
the prohibition of street trading by girls under sixteen 
years of age. It is feared that these provisions may 
be in danger when the amended Bill comes before the 
House, on report or on the third reading. The main 
purpose of the Bill is to place the whole matter in the 
hands of the local authority as the best, under all the 
circumstances, for all such cases. 


The state of the cotton industry in Lancashire is 
such that the Federation of Employers resolved to 
close the mills and factories during the whole of 
Whit-week, and then to meet and decide as to the 
future in regard to short time. It is intimated that 
one of the Articles of the Federation (No. 17) might 
be put in force—namely, the power to impose a penalty 
upon any firm or number of firms that do not act 
in accordance with the resolution of the Federation. 
The step taken is due to various causes, and is not in 
any way connected with labour disputes. The crisis 


through which the cotton trades are passing is said to | 


be as severe as any experienced for many years. 


The ascertainment of production and prices in the 
manufactured iron trade in the North of England and 
the Cleveland district for the months of March and 
April, by Mr. Waterhouse, was issued last week by 
the Board of Conciliation for the Manufactured Iron 
Trades. The total output was 13,690 tons; the net 
average selling price of the whole was 6. 3s. 4.7d. per 
ton. The movements in prices have not resulted in any 
change in the wages of the workers by the sliding 
scale, the rates being the same in the two current 
months. There has, indeed, been no alteration in 
wages for the last fourteen months, previous to which 
there wasa decline in prices and a decrease in 
wages. In the year 1901 wages went down 174 per 
cent. by the sliding scale. The returns as to pro- 
duction in March and April are much more encourag- 
ing than they were in the previous four months, 
when the output was lower than ever before pre- 
sented to the Board. The chief increase was in 
plates, then followed bars ; angles and rails show a 
slight decline. The aggregate output was small in 
comparison with that of the corresponding period in 
1899 and 1900, while the maximum price in the 
latter years was 2/. 2s. 6d higher. In March and 
April plates only declined a fraction of a penny, bars 
ls. 3d., and rails 3s. 6d., but the latter do not much 
affect the result. 

At the close of last week the Iron Trades Wages 
Board presented its report respecting the output of 
iron during the previous two months. The aggregate 
output was 27,350 tons, while the average selling price 
amounted to 6/. 17s. 6d. The result makes no change 
in the rates of wages for puddlers and mill hands during 
the current two months of the year. Thus in the two 
great governing centres of the iron and steel trades 
there appears to be a slight recovery in those industries. 


In the Wolverhampton district business was quiet 
on the eve of the Whitsun holidays. Marked bars, 
plates, and best sheets maintain their rates on the 
minimum basis of 8/. 10s. per ton, at which rate they 
have been unchanged for over two years. But, it is 


’ 





said, the weight of orders is reduced, being mostly 
for home consumption by engineers, railway-wagon 
builders, and bridge-builders. Business has been 
fairly steady in unmarked iron, but at low rates, 
Moderate business has been doing in steel at conces- 
sions under quoted rates. Common black sheets are 
further depressed in price, and less has been doing in 
galvanised roofing sheets, though some good lines 
have come to hand from South Africa and Australia. 
In the engineering and allied industries there is little 
change, but for the most part they are fairly well 
employed. In the hardware industries there are 
greater variations, but it is exceptional for any to 
plead seriously bad trade. Some are quiet or slack ; 
others are moderately, fairly, or well employed. The 
outlook is not wholly discouraging; indeed, rather the 
reverse. 


In the Birmingham district business in the iron 
trade was slack at the close of last week. Steel pro- 
ducers have plenty of orders on their books to keep their 
works fully going. In the finished branches there is 
only one exception to the general briskness—namely, 
the black sheet branch, in which prices have been 
steadily declining. Galvanisers are not so busy, and 
makers of unmarked iron have to make concessions to 
obtain orders. There is a good demand for steel, but 
at no advance. In the engineering and allied trades 
employment has not var'ed much ; on the whole, trade 
may be said to be moderate. In the other iron, steel, 
and metal-using industries there are greater variations, 
but for the most part they are fairly well employed. 


The position of the iron trades in the Lancashire 
districts continues about the same. At the Iron 
’Change on the eve of the Whitsun holidays there was 
a moderate attendance, and a quiet tone prevailed. 
Prices remained unchanged to any quotable extent, 
but the tendency appears to be towards weakness. 
The business done was restricted mainly to present 
needs, without any exhibition of speculation. In the 


|engineering and allied industries there are further 


indications of an increase in trade, but the present 


|condition of the cotton industry may tend to slacken 


the textile-machine-making branches. The best off 
for work at present are electrical engineers, loco- 
motive and railway-wagon builders, some sections of 
the machine-tool-making trade, and those engaged 
in structural work. Boiler-makers are better employed, 
and there has been some improvement with iron- 
founders. Generally, the position is not unfavourable, 
if not wholly encouraging. Employers judge by the 
amount of work in hand and the incoming orders to 
keep them well employed ; the workers judge more 
by the present, and just now they are fairly well 
employed. 


There is still one disputed question in the South 
Wales coal trade, and that is the price to be paid by 
the miners for the coal supplied for their own personal 
use. As the coalowners’ and miners’ representatives 
at their recent conference were unable to agree, Sir 
David Dale, the chairman of the Board of Concilia- 
tion, will be called upon to act as referee in the matter. 
This will be Sir David’s first official act in this con- 
nection. He is sure to be careful in his consideration 
of the case. He has had much experience in the 
counties of Durham and Northumberland, and some 
also in parts of Yorkshire on this and other questions. 


Russian labour troubles have of late created a feel- 
ing of unrest not only among employers, but in Govern- 
ment circles, and now the Russian Minister of the 
Interior has issued some concessions as regards collec- 
tive action. Workpeople engaged in. factories are to 
be allowed to elect elders to negotiate with the em- 
ployers when disputes arise. But the elders so elected 
have to be ratified by the Government. Meetings are 
to be permitted in a very limited sense. The work- 
men, it is said, regard the concessions as a mere farce. 


The Scottish Coal Conciliation Board met last week, 
and again considered the proposal of employers to 
reduce wages 3d. per day. After a discussion of two 
hours’ duration it was — to adjourn the meeting 
until June 15, so that both the employers’ and the 
miners’ representatives may be able to consult their 
constitutents on the subject. 


At a joint conference of Scottish ironmoulders, held 
in Glasgow last week, it was agreed to remit the em- 
ployers’ proposal for a reduction in wages of 24 per 
cent. to arbitration. This question has long been 
hanging over the heads of the men, and several nego- 
tiations have taken place; the matter will now be 
settled without recourse to a strike, which at one time 
was threatened. 








Frencu Steam Navication.—The two principal French 
steam shipping undertakings—the Messageries Maritimes 
and the General Trans-Atlantic Company—have not de- 
clared any dividend for their shareholders this year. 
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ELECTRIC DRIVING IN WORKSHOPS. 
By A. D. WILLIAMSON. 
Applications of Electricity in Engineering and 
Shipbuilding Works.* 

So much has been written on the subject of electric 
driving that it is difficult to avoid repetition. The author 
will confine himself to facts within his own experience, 
and not attempt to introduce published results for which 
he is not responsible. 

The plant which will be described in this paper has 
been erected in the works of Messrs. Vickers Sons and 
Maxim, Limited, and amounts ia the aggregate to about 
22,500 brake eer of generators and motors. 

In 1896 Messrs. Vickers were commencing some con- 
siderable extensions to their works, partly by building a 
number of new shops and partly by acquiring a oT 
yard at Barrow in-Furness and small-gun works at Erith, 
resulting in an increase in the number of employés from 
about 3000 to nearly 20,000 during the four or five years 
following 1896. The great convenience of the motor-driv- 
ing system soon became apparent in connection with the 
rapid extensions. Generating plant was ordered well in 
advance of actual requirements, and the speed at which 
new shops were erected and started was limited only by 
the time taken to deliver the structural steel work and 
machines. To quote one instance of this, the South Gun 
Shop, now covering a ground space of 660 ft. by 200 ft., 
was built in a series of seven instalments, each complete 
and working as soon as it was roofed over, movable cor- 
rugated iron ends being erected to keep the weather out. 
The whole shop now forms one of the finest machine- 
shops in the world, and to all appearances might have 
been built complete at one operation. 

The first power-house was situated fairly centrally, and 
contained four direct-driven sets of 160-kilowatt shunt 
dynamos and 250 brake horse-power compound _non- 
condensing engines by Siemens and Belliss respectively. 
The original intention was to use the current chiefly for 
cranes and special armour-plate grinding machines, which 
were difficult to drive otherwise than by motors. At the 
same time, however, a new gun shop was being built, and 
the opportunity was taken to apply motors, one to each 
of the machines, most of which were large and required 
from 5 to 10 horse-power to drive them. 

The success of the electric driving system under all the 
conditions in which it was tried determined the directors 
to apply it to all the extension work, and, as opportunity 
occurred, to replace the less efficient isolated steam 

lants. 

on the first 1000 horse-power power-house being 
loaded to its full capacity, a larger power-house was 
built, on the south side of the works, having a capacity 
of 1325 kilowatts. As much ground was given for a site 
as could be spared, and it was thought that the two 
power-houses together would be quite large enough for 
the whole of the works when all extensions were com- 
pleted. : 

Later, however, it was found necessary again to in- 
crease the size of the works, and this, added to the 
adoption of the Vickers high-speed tool steel and the 
additional power taken by the machines in consequence, 
rendered a third station necessary, containing one 350- 
kilowatt set and two 200-kilowatt sets. ; 

The total plant capacity at the Sheffield works is there- 
fore 2800 kilowatts, and the details of the three sets of 
plant are shown in the following Table :— 


1. North Power-House—640 Kilowatts. 

Four engines, 250 brake horse-power each, com- 
pound non-condensing, 360 revolutions per 
minute. 

Four dynamos, 220 volts, shunt, bi-polar, Siemens. 

Boilers: Two Lancashire, two marine type, 160 lb., 
titted with Ellis and Eaves’ induced draught 
and Bennis stokers. 

Feed-heater, Berryman ; temperature of feed about 
200 deg. Fahr. 


2. South Power-House—1325 Kilowatts. 

Four Engines: Three each 480 brake horse-power, 
tandem, compound condensing, Bellis enclosed 
type, three cranks; speed, 300 revolutions per 
minute, with 25 per cent. overload capacity. 

One 530 brake horse-power triple-expansion Belliss 
enclosed condensing engine ; speed, 340 revolutions 
per minute with 20 per cent. overload capacity. 

Four Dynamos: Three each 325 kilowatts, shunt- 
wound, 220 volts, 6 poles, British Thomson- 
Houston Company. : 

One 350 kilowatt, 8-pole shunt, 340 revolutions per 
minute by Vickers Sons and Maxim, Limited. 
Boilers : Six Babcock and Wilcox, each evaporating 
6000 lb. of water per hour, with superheaters 
giving about 40 deg. Fahr. superleat measured 

at the engine separators, 160 lb. pressure. 

The stokers are of the chain grate type, driven by 
a 5 horse-power motor. : 

Economiser: One Green economiser, 288 tubes, 
driven by a 13 brake horse-power motor, giving 
an average feed temperature of 260 deg. Fahr. 

Condensers: Three Wheeler Admiralty type, con- 
nected to a common exhaust main, so that any one 
or all may be used as required. 

Feed Pumps: Weir. 

Oil Filters: Harris. : 
Steam Pipes: Steel, weldless. A complete dupli- 
cate system of pipes, each main being connect 
to each engine and each boiler, allowing repairs 
to = made on the idle main while the plant is at 

work, 


* Paper read before the Institution of Electrical Engi- 


Pipe Covering: Magnesia sectional. 

Cooling water for condensers is pumped from the 
River Don by a vertical turbine pump, driven by 
a 5 horse-power motor. 


3. West Power-House—750 Kilowatts :— 
Similar in general design to the others, but con- 
taining :— 

One 350-kilowatt Vickers dynamo, 220 volts, 340 
revolutions per minute. 

One Belliss 530 brake horse-power triple-expansion 
engine. 

Two Bruce Peebles 200-kilowatt 220-volt gene- 
rators. 

Two Sissons compound engines, by Messrs. Mark- 
ham and Co., Limited, 350 revolutions per minute. 

Lancashire boilers, 7 ft. 6 in. by 28 ft. 

One Schmidt separately-fired superheater, giving 
about 250 deg. Fahr. superheat. Not yet started 
at time of writing. 

Two water-tube boilers are shortly to be put down, 
each to evaporate 12,000 lb. of water per hour. 


4, Erith.—In 1898 the works of the Maxim Nordenfeldt 
Company were purchased, and the old system of belt- 
driving from one main engine was replaced by electric 
power. A power-house was built containing 600 kilo- 
watts. 

Four Belliss and British Thomson- Houston sets, each 
150 kilowatts and 250 brake horse-power, 220 volts, 
360 revolutions per minute, with Wheeler con- 
densers and multitubular boilers, 160 lb. pres- 
sure. 

As the works were at this time undergoing alterations 
and being considerably extended, the convenience of motor- 
driving was fully appreciated. 


Barrow.—In 1897 the Naval Construction and Arma- 
ments Company was purchased, and the large works at 
Barrow-in-Furness were thoroughly reorganised and ex- 
tended, the number of men employed growing from 5000 
to 10,000 within three years from the time of acquiring 
the works. The Barrow works presented a very fine 
opportunity for applying electric power, and during the 
first year between 50 and 60 steam engines were taken out 
with over a mile of steam pipes. 

It may be mentioned here that the change from steam 
engines to motors was made without in any way stopping 
the work. The change was made quickly and without 
inconvenience—in fact, it was half done ae Hi the author 
was asked to state when the alterations were to com- 
mence, as much stoppage of work was expected. 

The power-house on the shipyard side contains the 
following—750 kilowatts : 


Five 250 brake horse-power Mirrlees Watson com- 
pound single-acting non-condensing engines. 

Five 150-kilowatt British Thomson-Houston shunt- 
wound 6-pole 220-volt generators. 

Six 30-ft. by 8-ft. Lancashire boilers, 160 lb. 

One Berryman heater. 

Twelve months saw this plant fully loaded, and it was 
decided to put down a larger plant on the engine works 
side, as the engine department had already become large 
users of the current for all their extensions. 


6. The Engine Works Power-House contains space for 
five sets, four of which are installed :— 

Four Belliss triple-expansion engines, each 700 brake 
horse-power, 300 revolutions per minute. 

Three 500-kilowatt British Thomson-Houston 12- 
pole 220-volt shunt generators. 

One 500-kilowatt Vickers Sons and Maxim 12-pole 
220-volt shunt generator. 

One switchboard with four generator panels and 
thirty-two feeder panels. 

Ten Lancashire boilers, 30 ft. by 8 ft., 180 lb. 
working pressure (eight in use at present). 

Two Green economisers, each 480 tubes, driven by 
24 horse-power motors. 

Stokers :—Bennis automatic, driven by a 10 horse- 
power motor (also drives coal elevator). 

Coal-Conveyor.—Bennis, driven by a 10 horse- 
power motor. 

Ash-Elevator and Motor.—Driven by a 5 horse- 
power motor. 

Four Klein steam.driven sets of air and circulating 


pumps. 
Two Klein cooling towers. 
Two Klein jet condensers. 

The two power-houses are connected in parallel, a system 
which is adopted in the other works where there are two 
or more stations, This plan enables one station to assist 
the other during temporary heavy loads, and permits of 
either being shut down at times of light load. Recording 
wattmeters are fitted in each dynamo circuit, and out- 
puts are recorded on log sheets for the purpose of check- 


~— ‘ 
here are three other works of the company using 
electric power, as follow :— 


7. North Kent Works.—180 horse-power, 220 volts. 


8. Wolseley Tool and Motor-Car Works.—350 horse- 
power, 220 volts. 


9. Electric and Ordnance Accessories Company.—560 
horse-power, 110 volts; making a total plant capacity of 
— horse-power or 786 kilowatts for these three 
works. 


The author does not think it necessary to go further 
into details of the generating plant, as it is all of a type 
familiar to the members of the Institution, and does not 
call for special description. 

In 1895, when the choice was made, 220 volts repre- 
sented advanced practice, as incandescent lamps had only 
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No doubt a higher pressure would have offered some ad- 
vantages in the Sheffield and Barrow works on account 
of the distances, but the difference between 220 and 250 is 
not really big 5 important. With 440 volts one must give 
up the idea of using single glow lamps unless the three- 
wire system is adopted. 

_It would be interesting, in the discussion, to hear the 
views of engineers as to the suitability of three-wire 
distribution with 440 volts across the outers, taking 
motors of 5 horse-power and upwards from the 440-volt 
mains, as wellas all crane motors and others of intermit- 
tent loading. Small motors with steady loads, as well as 
arc and glow lamps, would be connected between the 
middle and outer wires. With careful arrangement the 
—— should do well in large works, and it would have 
the advantage of giving variable speed motors double the 
range they would have on the ordinary two-wire system. 

It may thought curious that shunt generators are 
used in all cases, as many power-stations have compound- 
wound ——— In practice the author has found that 
with a fairly large generating plant shunt generators are 
perfectly satisfactory ; the pressure on the lamps is quite 
steady. By the use of shunt machines the switchboard 
gear 1s slight] —— If all the work had to be 
done again with a full knowledge of the ultimate demand 
for power, it is probable that the only differences would 
be in the direction of raising the voltage of supply to 440, 
using three-wire distribution, and certainly making use 
of the larger sizes of plant, each unit being 750 or 1000 
kilowatts capacity. 

The practice of installing small sets as well as large 
ones, which is common and justifiable in lighting stations, 
does not appear to possess any advantages for heavy works 
driving, as the loads are fairly uniform and of known 
duration. If the size of unit is chosen with due regard 
to the ultimate plant capacity, allowing the stand-by set 
to bear a reasonable proportion of the whole—say 20 per 
cent.—it is far better to have all the units alike, with a 
full set of interchangeable spare parts. 


Cost or Propvuction. 


The systematic recording of all costs, properly sub- 
divided, is of the utmost importance. The weakly returns, 
when properly kept, are sensitive indications of the state 
of the plant and also of the care shown by the engine and 
boiler staff. Although the costs as shown in the follow- 
ing tables are not as low as some which have been pub- 
lished recently, they are of interest as representing the 
actual figures taken from the books of the Works Cost 
Department. They are not made out by the Electrical 
Department for show purposes, nor are they the result 
of a week’s test under exceptional conditions. They in- 
clude Sundays, holidays, and other ‘‘ unprofitable ” times 
from a station engineer’s point of view. 


Summary of Generating Costs (One Year). 


| 
| Present 














- a ee Works | Total 
: , | Plant | Annual |Fuelper| Costs | Cost 
Power-House. Capa- | Output. | Ton. | per er 
city. | nit. Unit. 
| k.w. ad fo @ d. 
(a) Sheffield, North 640 | 2,106,340, 9 $f | .579 .716 
( 99 South 1325 2,610,620: 7 24 | .469 -675 
(c) ie West 750 |Not long enough in operation for costs 
(d)Erith .. .-| 600 1,480,500 | 20 0 1.1 (about) 
(e)Barrowshipyard| 750 | 644,500/ 17 0 1.3 (about) 
(f) Barrow Engine} } | 
Works .. -.| 2000 | 3,504,435, 11 6 edt 97 
(g) Electric & we | | ( Fuel 
nance Accessories| | ..- | x and 
Company (Dow-| 375 364,000 | 19 10 55 wages 
son gas plant) | } only 
| 


Total output (including smaller works) = 11,000,000 units per 
annum, 


(a) Fully loaded. 

(b) Not fully loaded; the plant capacity during the peat of 
test was only 975 kilowatts; the fourth set has only been put 
down recently. This station can easily turn out 4,000,000 units 
annually. 

(d) Includes pumping all works water with steam from these 
boilers, 

(e) Comparatively lightly loaded, and includes steam supplied 
to an hydraulic plant. 

(f) The building, pipes, condensers, and cooling towers are 
complete, and the ag capacity was only 1500 kilowatts during 
the year of test, while the power-house will accommodate 2500 
kilowatts. 

Charging the proper proportion of the final capital cost against 
the present plant for the year, the interest and depreciation amount 
to .2d., making total cost = .97d. per unit. 

(g) The works having been recently acquired, further informa- 
tion is not available. 


Capital Outlay on Piant and Buildings (Various Works). 


Notes. 


£ a d. 
Sheffield, North... 20 10 0 per kilowatt. 
oe South... 2516 0 a 
Erith ies oa 2210 0 ro 
Barrow Shipyard ack Qe iae 0 me 
» . Engine Works 2610 0 vA 
Electric and Ordnance 
Company tan ide) OS e 


The most interesting figures are those relating to the 
Sheffield Works, and an analysis of the cost 1s given 
below :— 


Riots. Power-House. 


North. South. 
Coal oe ee es .313 255 
Water... me “i -046 016 
Wages and supervision -102 101 
Stores... ae ke O17 016 
Repairs 101 .081 
Works cost .579d. 469d, 





been for a short time on the market for that pressure. 
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Power-House. 
North. South. 
-027 026 


Item. 


Taxes... ae se os 

Share of works railway, cart- 
ing coal and ashes, boiler in- 
surance, employer’s compen- 
sation, &c. __... a 

Interest and depreciation 


004 -004 


-106 177 
Total cost per unit -716d. 675d. 

The difference in the costs is due partly to the variation 
in the price of coal, according to the locality, and partly 
to the nature of the load factor. 

The Sheffield works L pa wng the best load, lasting 
through the entire day and night (day load, 5150 amperes; 
night load, 4500 amperes). This refers chiefly to such 
work as steel-melting, armour-plate and gun work, which 
must go on continuously. The other works make less use 
of night work, although a good deal is done at Barrow and 
Erith at times. 

The amount of stand-by plant is determined by the 
number of working hours. In the case of a railway-wagon 
shop for which the author acted as consulting engineer, 
no spare plant was put down, nine hours being the usual 
working day. These hours of working permitted all 
repairs and repacking of the engine to be done during 
the stopping-time, and no need of spare plant has ever 
been felt. he usual practice is to allow 25 per cent. of 
stand-by plant when all the sets are installed. 

It is interesting to compare the results of the north and 
south power-houses at the Sheffield works. Both work 
on exactly similar loads—in fact, they are connected to a 
common network: one is condensing, and has econo- 
misers in the flue; the other is non-condensing, and has 
exhaust steam feed-heaters. The non-condensing station 
has sets only half the size of the condensing station, and 
there is a difference in the cost per unit of about ,yd. in 
favour of the condensing station accounted for in coal and 
water alone. 

Finally, before leaving the subject of generating plant, 
the author would like to state that his experience of 
high-speed vertical engines running under the severe con- 
ditions of continuous heavy loads has been perfectly satis- 
factory. The cylinder liners of some of the engines have 
been carefully gauged after five years’ work, and show 
practically no wear. 


DIsTRIBUTION MAINS AND WIRING. 

In almost every case the main cables are overhead, on 
insulators carried partly by posts and partly by_ the 
buildings. A light insulation is used to avoid short- 
circuits where wires come accidentally into contact—blown 
by the wind—as well as for the protection of telephone 
and other bare wires. A few underground cables have 
been used, but the ground in the steel works is tunnelled 
by flues carrying hot furnace gas, and it is not, therefore, 
often found possible to use underground mains. A lead- 
covered concentric cable, 220 yards in length, carries cur- 
rent to a pumping station at the riverside through a 
tunnel, which is often filled with water in rainy times. 
The motors in the pumping station are of 60 brake horse- 
power capacity. 


Morors. 

It must be owned that most of the success of electric 
driving has been due to the great improvements which 
have recently been made in manufacturing motors. Cer- 
tainly there are still numbers of the old motors in use 
which .were put down six years or more ago, but if the 
old smooth core armatures had not given way to the more 
robust tramway type of armature, many of the applica- 
tions of electric driving could not have been made. The 
motor and starter of six or seven years ago were things to 
be handled with care, and hardly to be trusted to an 
ordinary workman to start. Now, Messrs. Vickers have 
over 1300 motors in use, all of which are started and con- 
trolled by the workmen attached to the machines or 
cranes, and in spite of the very rough usage still common 
in the shops, it is wonderful how well the modern machines 
take care of themselves. 

At the outset a strong effort was made to cut down the 
number of sizes of motors, and also tosecure interchange- 
ability of the armatures and other parts likely to require 
replacement. Once decided upon, a type of motor was 
kept as a standard until a sufficient reason caused it to 
be superseded. For instance, ape twenty or thirty 
motors of 10 horse-power were ordered, with a spare arma- 
ture to fit any of them. When these motors were all 
used, it was considered that one spare armature might 
fairly be allotted to those twenty or thirty motors, and if 
a better type of motor of that size were available, there 
was no objection to adopting it, and having a spare arma- 
ture for the new type. 

The following Yet gives particulars of the standard 
motors and their speeds :— 

B.H.-P. Speed. 

1200 

800 

600 


600 
Variable—300 to 900 
600 


Type. 
Semi aula. 
Enclosed. 
Semi-enclosed. 


Enclosed. 
Semi-enclosed. 


600 
Variable—300 to 900 
” 600 

600 

600 
Variable—300 to 900 

500 


” 500 
500 
” 400 
Of course, there are a certain number of other types, on 
cranes and small portable tools, but the same principle of 


” 


” 





TaBLe SHOwING Motors INSTALLED AND AVERAGE LOADS. 





and | Crane Motors. 
otors. | 


| 
. | No. 
170 


Shaftin; 


Works. Machine 


B.H.-P. | No. 
2683 174 
1542 

216 


Sheffield 
Barrow 
Erith = os os 
Wolseley .. fs : | J oe | 
North Kent te i ees | 
Electric and Ordinary 

(110 volts) ; 


interchangeability and few types has been a ruling factor 
throughout. 

These speeds are lower than many makers call their 
standards, but when one considers that in nearly every 
application the speed has to be reduced to quite a small 
proportion of the original speed at the point of utilisation, 
it will be seen that a low initial speed is a great advan- 
tage, often counterbalancing the rather higher cost of the 
motor. No hard-and-fast rule can be made determining 
the size of machine which should be driven by a separate 
motor. At first it was decided to make 5 brake horse- 
power the smallest motor for a single machine, but many 
cases arose where it was found advantageous to put a 
motor of 2 or 3 horse-power on a machine which only 
worked intermittently. 

The use of single motors has proved of great convenience 
in placing machines, rendering them independent of the 
line shaft ; it also allows a free space for the travelling 
cranes to work in by dispensing with the network of over- 
head belting. As regards actual efficiency during work- 
ing time, there is little to choose between line shaft 
driving and separate motors, although the difference is in 
favour of the separate motor system unless the smallest 
motors are used. Considering a line of 10 lathes, each of 
18-in. centres, driven in three alternative ways, viz. :— 

1. By one 40 brake horse-power motor and line shaft 
110 ft. long. 

2. By ten 5 brake horse-power motors, constant speed, 
with step cones for varying speed ; belt drives. 

3. By ten 5 brake horse-power motors, variable speed, 
mounted on the lathe headstocks, and no belts. 

The capital outlay and losses at full load are set out in 
the following Table :— 


| | 

| Cost of | Loss in | 
Driving | Shafts | Loss in | Total 
Arrange- | and | Motors.) Loss. 
ments. Belts. | 


e |EH.P,| EHP. | B.H.-P. 





1. 40 horse - power motor.) | 
Machines in two rows} | 
of five per row | 410 

2. Ten 5 horse-power motors} 
(constant speed 

3. Ten 5 horse-power motors 
(300 to 900 speed) .. 


575 
685 


In the case of the 40 horse-power motor there is a fixed 
loss of about 4 horse-power in shaft and belts, when the 
shaft is running and no lathes working. With no lathes 
working in the cases 2 and 3 there is no consumption of 
energy. With five of the ten lathes working the com- 
parison is as follows :— 
Total Loss. 
Brake Horse 

Power. 


Loss in . 
Shaft and Loss in 
Belts. 


| 
| Motors. 





| 
| 
| 
| 
| 
| 
ine 


Five 5 horse-power motors, 
constant speed .. onl 

Five 5 horse-power motors, | 
variable speed ¥s 


40 horse-power motor 3 3 6 


3.75 4.75 


oa 
3.75 


3.75 
Working conditions would be fairly represented by 
assuming eight out of ten machines to be in use, the re- 
maining two having tools or work changed or set. 

The choice really lies between the 40 horse-power 
motor and one of the two separate motor systems, and of 
these two the variable-speed system is certain to be pre- 
ferred by any one who has had experience of its con- 
venience. Comparing systems 1 and 3 for working cost 
under average conditions, the results are approximately 
as follow :— 

Eight lathes working out of ten: 
Total loss—System 4 = 74 brake horse-power. 
=6 


” ” 





One brake horse-power is practically one unit at the 
switchboard ; there is thus a saving of 14 units per hour, 
or 14d. per hour at .75d. per unit. This amounts to 5s. per 
week of 54 hours, and 13/. per annum. From this saving 
must be deducted the interest of 4 per cent. on the 
difference in the capital outlay, which is equal to 11/. per 
annum, leaving the apparent balance of only 2/. per 
annum in favour of the variable-speed motors. 

This saving is the minimum, as the working conditions 
do not always prevail, and for every hour of overtime 
work with only one or two lathes working there is a large 
balance in favour of the small motors. As the load 
diminishes below half load on the large motor its effi- 
ciency falls away rapidly, while the small motors are 
always working at a igh efficiency when working at all. 
The output of work is largely increased by not requiring 
belts to be shifted in the latter case. 

The above case is not particularly favourable to vari- 
able-s motors; the price per unit is usually above 
.75d. in works only running fifty-four hours per week. 


Intermittent 
Load Motors. 





| | 
Average | Amperes per Ratio Constant 
Current Brake Horse- | Load Motors to 
at 220 Power of Motors Total Horse- 
Volts. at 220 Volts. Power. 


Brake 
Horse- 
Power. 





Total 
5804 
4930 
1078 

160 
122 


Amps. 
6160 | .89 
5530 | 1.125 
1100 | 1.02 

Just installed. 

1.80 


B.H.-P. 


657 


pa, 


a 
L 
1500 2.50 | 1 


300 


Working continuously 54 days per week, the net saving 
would be 14d. x 132=12s. 4d. per week, or 32/7. per annum, 
less 11/, interest=21/. per annum, plus the large saving 
due to increased output and reduced power costs for over- 
time work. 

No doubt the first cost prevents many owners of works 
from adopting separate motor-driving, but where money 
can be raised at a cheap rate of interest there is little 
doubt that that system is the more economical-one where 
the machines are of sufficient size to justify the use of 
separate motors. Unfortunately, it is a common habit, 
when electric driving has been decided upon, for the 
works manager or engineer, with no special knowledge 
of the subject, to take the settlement of all the details on 
himself, with the result that many of you must have 
seen, Electric driving will not necessarily cheapen pro- 
duction in all cases, and unless it is undertaken with some 
knowledge and a good deal of thought, it may affect the 
cost of producing work adversely. 

The author has had to advise in the case of some works 
where the conditions appeared tobe most favourable to elec- 
tric driving at first sight. The engine was about forty years 
old, the shafts, belts, and general arrangements were as 
badly planned as could be, and yet, on carefully estimat- 
ing the cost of conversion and probable saving, there was 
so small a margin that he advised the retention of the 
existing plant in the interests of economy. The per- 
centage saving would have been considerable, but the coal 
bill and other costs were so low that the financial results 
would have been disappointing. For the same reason it 
is only where the conditions are very favourable that elec- 
tric driving can replace the older system economically in 
parts of the country where coal is cheap. 

The particular case referred to above was that of a small 
compact factory, in three stories, covering but a small 
ground space. The steam pipe was very short, and the 
losses were chiefly in the shafts and belts. As_ the 
machines were many and small], it would have been 
oo to dispense with the shafts, and only the main 
belts from floor to floor would have been pata by motor 
driving. Had the works consisted of isola shops 
instead of floors, the case would have been entirely favour- 
able for electric driving. 

The number and horse-power of the motors in the 
various works of the Vickers Company are stated in the 
above Table, which divides them into three classes— 
viz. :— 

1. Motors working continuously. 

2. Motors on cranes and hauling gear. 

3. Motors poteeens auxiliary operations, such as 
travelling lathe saddles and other occasional work of 
a short duration. 

he average current absorbed by the motors in each 
case is also stated, and it is a rough indication of the 
size of generating plant required for dealing with such a 
load. Of course, this figure naturally varies according 
to the proportion of crane motors to those of steady load- 
ing, but it may be of use to engineers when considering 
new cases of a similar nature. 


Total number of motors (all the works) 
B.H.-P. 


” 35 i ” ” ” 


1,311 
12,400 


GEARING. 


The question of type of gearing is of t interest ; few 
machines lend themselves to direct davies by motors of 
reasonable speed without the inte ition of a certain 
amount of gearing. Fans, saws, and some. woodworking 
machines are practically the only cases where high speeds 
are required. The choice of gearing is not very wide. 
The types may be divided into the following classes :— 

. Worm gear. 
. Spur gear with metal wheels. 
Spur gear with metal and raw-hide. 
. Spur gear with mortice wheels. 
. Friction gear. 
. Chain gear. 
. Belting. 

The author has tried all the above, and finds that only 
spur gear, chain gear, and belting are of real use, except 
in special cases. 

Worm gearing, to be efficient, must be fitted with ball 
thrusts, run in oil, and must be very well made. It is 
expensive, but where great speed reduction is required it 
is useful, especially in such cases as hoists, where the 
work is occasional and the efficiency of minor importance. 
Friction gear is inefficient and cannot be applied for 

e powers. 

he three classes of spur gear are all good ; the speed 

mg age ne amount of noise determines which class 
should be adopted. The author places a limit of about 
1000 ft. per minute for metal spur gears, beyond which 
the noise becomes unpleasant in ordinary machine-shops. 
At this speed, cut —= with well-formed teeth are neces- 
sary. Raw hide and metal can easily. be used up to 2000 ft. 
per minute. 

Belting is, of course, applicable to nearly all cases, the 
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slipping being a positive advantage where heavy shocks 
and reversals of machines take place. 

Chain gearing has the advantage of silence and positive 
driving; it is most suitable for short drives. Renold 
chains from 5 to 80 horse-power are used in the Sheffield 
and Barrow works, with excellent results. Chain drives 
are only fit for shops which are clean and free from dust 
and grit, unless special steps are taken to case them in 
well. A common method of line shaft driving is to fix the 
motor toa column or wall bracket and drive the shaft oy 
a chain, the centres of the shaft and motor being about 
3 ft. or 4 ft. apart. This economises floor space, and a 
speed reduction of 6 to 1 is easily obtained, as the chain 
wheel may be considerably smaller than a belt pulley 
transmitting the same power. 


VARIABLE-SPEED Motors. 


The problem of varying the speed of motors without 
loss of efficiency has received a good deal of attention 
during the last few years, and there is now no difficulty 
in building motors with a range of three to one, or even 
more, by varying the field excitation. The limiting factor 
is the highest speed to which it is —— to go from 
mechanical considerations, and the range and lowest 
speed depend on the price to which one is prepared to go. 
A three to one range appears to be about the most eco- 
nomical one for motors of fair size, say from 250 to 750 
revolutions, or 300 to 900 revolutions for motors from 
5 to 30 horse-power. Any reduction of speed below 
about 300 causes the weight and price to rise rapidly. 

The author’s firm is now: building motors which work 
sparklessly with fixed brushes with a speed variation of 
three to one, and it is only on account of the difficulty 
of arranging satisfactory mechanical drives that higher 
maximum speeds are not used. 

An. application of variable-speed motors which the 
author believes to be novel has been recently used in the 
electrical manufacturing shop of Messrs. Vickers. A 
portable vertical planer or slotting machine is driven by 
a 5 brake horse-power motor with a range of speed from 
300 to 900, the motor being attached direct to the machine. 
On the cutting stroke the motor runs at its slowest speed, 
and at the non | of the stroke, the length of which is easily 
adjusted to suit the work, the motor reverses automati- 
cally. As soon as the reversal has occurred, a resistance 
is automatically inserted in the field winding, quickly 
raising the speed to 900 for the return stroke. At the end 
of the quick-return stroke, immediately before reversal, 
the field resistance is short-circuited, providing a strong 
field for reversing in, and the motor reverses and makes 
its slow-cutting stroke, the cycle repeating itself. The 
insertion and removal of the field resistance necessitates 
a special form of switch, which is provisionally protected 
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and cannot at present be described in detail. The arrange- 
ment has been in use for some time successfully, and it is 
anticipated that it will be of great use in driving many 
types of reciprocating machines. In actual practice it is 
found that this method of driving is very economical and 
possesses advantages over the usual belt reversing drive, 
as the excess current at reversing can be reduced toa 
negligible quantity. . 

There are about 110 variable-speed motors in the Shef- 
field works driving lathes and gun-boring machines, and 
they do their work most satisfactorily. They were all 
built by the electrical department of the company. 

here is a great saving of time in such operations as 
parting off heavy shafts, the turner being able to follow 
the work as the diameter diminishes, and keep his cutting 
speed at its maximum without having to shift his belt 
from step to step. ; ws 

While the motors for line shaft and machine driving 
are almost invariably shunt-wound, there are cases where 
the conditions call for heavy starting currents, and com- 
pound motors or ‘pure series motors are used. Such 
machines as punching and shearing machines, angle and 
beam cutters, and other shipyard and boiler-shop tools, 
have heavy flywheels, requiring large currents to accele- 
rate them. The work is done by a temporary fall in 
speed of the flywheel, and the light-load current does not 
fall below about half the full-load current. Here series 
machines are excellent, a constant oe is not required, 
and there is always sufficient load to keep the s from 
reaching a troublesome limit. 

Reversing motors do not seem to be in use to the extent 
that their merits entitle them to, and it is a very common 
thing to see plate-bending rolls and straighteners driven 
by a motor belted to a countershaft, which drives the 
machine by open and crossed belts. The space occupied 
is considerable, and the belts usually slip a good deal. 
There is no difficulty whatever in arranging good compact 
drives with reversing motors driving through spur-gearing. 
In the Barrow Shipyard there are several rolls driven thus, 
by 45 and 30 horse-power motors. Liquid controllers are 
used for these, and in the Sheffield works some rolls for 
bending 3-in. gun shields are driven by 22 horse-power 
tramway motors with standard tramway controllers. 


(To be continued.) 








NOTES ON THE MACLAREN COLLIERY 
(No. I.), ABERTYSSWG, EXPLOSION. 
By James AsHwortH, Chaddesden, Derby. 


THE recently-published reports by Mr. S. T. Evans, 
K.C., M.P., and Mr. J. S. Martin, one of His Majesty’s 


dantly clear that ‘‘ amelioration,” and not ‘‘ prevention,” 
is the principal subject-matter dealt with by both gentle- 
men. The former says :—‘‘ Two things were clear: (1) that 
the explosion was not due to shot-firing; (2) that the 
extent of the explosion was not inc: in any great or 
serious extent by coal-dust. The system of watering the 
colliery along the main west level by means of water- 
pipes, water-cocks, and hose was good, and the work was 
well carried out; but for this there is little doubt that 
the disaster would have been much more serious and 
widespread than it was. 

“I desire again to emphasise the importance of water- 
ing the roads in fiery seams. I had the honour of point- 
ing out in my last report to your ecessor how the 
course of an explosion is extended where watering is not 
efficiently carried out ; and this case shows how an explo- 
sion may be restricted by the watering being efficiently 
done. [ also pointed out in the report just alluded to 
that watering roads was not at present either under Act 
of Parliament or under rules of statutory obligation ; but 
I adhere to the opinion that such obligation should be 
provided for.” 

Similarly Mr. Martin says :—‘‘ The workings, although 
in a few places a little water may be found dropping 
from the roof, are of a dry and dusty nature, and require 
artificial watering. There have been 1}-in. pipes laid 
along the main level to a point between Nos. 4 and 5 dip 
headings, and taps provided about every 40 yards, to 
which an india-rubber hose-pipe can be attached for the 
purpose of watering the road. 

“‘Good use seems to have been made of this arrange- 

ment, and to it may be attributed the limited loss of life 
which has occurred, as had this main level been dry and 
dusty, not only would the men who were in the rise 
workings have Bs more seriously affected, but also those 
on the deep side ; and not improbably the effects of the 
explosion would have traversed the east side workings, 
where a number of men were also employed. 
“‘This is, perhaps, the first practical proof of artificial 
watering limiting the effects of what would otherwise 
naw proved a very widespread and much more disastrous 
affair. 

“*Tt is certainly an object-lesson for all colliery managers.” 

The jury, however, did not appear to consider watering 
to have been the principal point, for og & not even 
refer to itin their verdict ; but they say, ‘ that thereis not 
sufficient evidence to enable us to decide whether a naked 
light at a broken lamp fired the gas, or whether the gas 
fe at an intact lamp;” and they added two riders, as 
ollow :— 

‘1. The jury think it should be strongly kept before the 
colliers that their lamps should be put in secure positions. 











Inspectors of Mines, on this explosion make it abun- 





(2) That gas showing in a lamp should be taken as a 
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danger signal, and men not allowed to work in or near it 
until some responsible official has decided whether the 
position is dangerous or not. ” ; 

With regard to safety lamps Mr. Evans says:—“‘ It is 
true that a half-inch ‘cap’ does not indicate an explo- 
sive mixture, and may not alone constitute danger ; but, 
nevertheless, I think that if the atmosphere is so charged 
with gas as to produce such a cap, the men in the district 
should be withdrawn till the air is properly diluted, as 
other conditions may supervene which may produce 
danger and disaster.” 

As only the bare fact of water pipes being laid along 
the west main level, to a point between Nos. 4 and 5 
headings, and taps provided every 40 yards, to which an 
india-rubber hose was attached for watering, and this 
arrangement being officially reported to be “efficient,” 
something more is required to be added to make this 
object-lesson of practical value to the colliery manager, 
because what was efficient and sufficient at the Maclaren 
Colliery ought to be of an equally efficient value elsewhere. 
The facts in evidence at the Maclaren Abertysswg enquiry 
will therefore be compared with those given in the reports 
on the Universal es, when both Mr. Evans and 
the Inspector of Mines (Mr. Robson) reported that the 
watering was ‘‘not efficient.” The system adopted at 
the Universal was precisely the same as that adopted 
at Maclaren, yet we find that in the former case 
Mr. Evans considered the pipes were not carried 
sufficiently far into the workings, and ‘that they fell 
short of the proper distance by many hundreds of yards.” 
At the Universal, the distance was 850 yards on the west 
side and 600 on the east side, and at the Maclaren pit 
about 370 yards on the west side. The distance from 
the water pipes to the working faces of the west level 
at Universal and Maclaren would average about the 
same distance. Thus we see that the artificial watering 
arrangements at these collieries were almost identical in 
their conditions, and it now remains to consider the like- 
ness of their other conditions. 

Firstly, the length of water pipes laid down at Uni- 
versal was more in proportion to the total length of 
roadway open and in use than at Maclaren ; and secondly, 
the natural conditions as to dampness were entirely in 
favour of the Universal, as several parts of this colliery 
were naturally wet, whereas at Maclaren the mine was 
very dry, and only a little water was to be found drop- 
ping from the roof ; thirdly, the volume of air ventilating 
the west side of the Universal was 80,000 cubic feet per 
minute, and at Maclaren only 19,075 cubic feet, with a 
water-gauge of 4 in. ; fourthly, the Universal Mine was 
said to be ‘adequately ventilated,” and at Maclaren the 
ventilation required improving ; fifthly, at the Universal 
the intake air roads were principally affected, and at 
Maclaren the return air-ways ; oe § sixthly, the Universal 
was mainly a ‘‘ coal-dust explosion,” whereas the Maclaren 
was a “‘ firedamp explosion.” 

No hygrometrical readings to indicate the percentage 
of moisture in the air are recorded in the Maclaren 
reports ; but it isin evidence that the ‘‘ floor and sides” 
of the west road were last watered, by the jet arrange- 
ment, 44 hours previous to the explosion ; therefore, the 
only moisture in the air at the time of the explosion was 
due to evaporation, and might possibly amount to about 
44 grains per cubic foot. Supposing that in passing round 
the working faces this moisture content became 7 grains, 
it would probably still be 2 grains below saturation, which 
is insufficient to give the maximum explosive force to a 
mixture of firedamp and air. It is therefore impossible 
to understand how such a small amount of moisture could 
exercise any deterrent effect on the ignition of an explosive 
mixture. That it cannot, and did not, do so, is amply 
sroved by the information to be derived from the 

Jniversal inquiry, where on the east side of the work- 
ing the weight of moisture in the return air was within 
half a grain of saturation (8.3), and yet every roadway, 
and nearly every working face, was reported to have been 
traversed by the flame of the explosion. 

A careful comparison of the effects produced by the 
water content of the ventilating air current in these two 
recent cases most distinctly demonstrated the fact that 
the dampest air produces the most violent explosive 
effects, whether the mixture which is exploded is one of 
air and coal-dust, or cf air and firedamp, or of all 
three combined. This conclusion is also supported and 
confirmed by the explosion which occurred at Fernie, in 
British Columbia, on May 22, 1902, in the No.1 mine, 
which was fiery and extremely dry and dusty, as might 
be expected in the case of a mine situated at an altitude 
of over 3000 ft. above sea level, where the surface air is 
always cold and dry. At this mine local ignitions or 
explosions of coal -dust had been caused previously 
by shot-firing, but had not involved the whole mine, 
thus practically demonstrating the safety of a very 
dry coal-dust with a very low barometer (about 
26 in.) The deaths of the victims of this explo- 
sion were mostly the result of carbonic oxide gas poison- 
ing and concussion of the brain, producing in many 
instances instant death; and those who were not thus 
killed were bottled up in the afterdamp, which filled 
the whole mine through the almost complete destruction 
of stoppings and air doors. The inefficiency of water to 
restrict the area of this explosion was also clearly demon- 
strated in No. 3 mine, where the heat effects were com- 
municated by percussive action over a naturally wet area 
of the mine. 

The writer has frequently contended that the watering 
or spraying of dusty mines should be considered as a neces- 
sary sanitary precaution, and not as a safeguard, as it 
cannot exert any deterrent effect on the flame of an ex- 
plosion, excepting at the actual point of ignition, or 
where there is a long length of road, soaking wet on the 
roof, sides, and, floor, | even then the explosion may 
not be localised in a dusty colliery, which is producing 





firedamp freely, as it has no control over percussive effects. 
When these facts are recognised by the officials and 
owners of coal mines, the safety of such mines will be in- 
creased by the adoption of other and more practical 
remedies. 

Safety Lamps.—As the Fernie No. 1 mine explosion 
was in another respect like the Maclaren — (Uni- 
versal also), we have the materials for making another 
useful comparison. Thus, although in none of the cases 
was the actual cause of the initiatory ignition ascertained, 
yet in all cases there was the strongest evidence disclo: 
to show the great insecurity of the safety lamps (bonneted 
Clannys) in use in all three collieries. 

At Maclaren the point of ignition was traced, with 
general consent, to Morgan’s heading, where three men 
were engaged in clearing away a fall of roof, which 
seriously interfered with the ventilation of the north- 
west part of the pit and had caused firedamp to accu- 
mulate in the working places between Morgan’s head 
and Amos Barry, where there was also a much heavier fall 
of roof. The latter fall was at the same time being 
worked round by four men. Under such conditions, if 
the area of the wind road were enlarged at either end or 
both simultaneously, it is perfectly clear that the velocity 
of the air would be immensely increased, particularly as 
the water-gauge was as high as 4in. The men on the 
intake, or Amos Barry, side would not be placed in any 
unusual danger, because the displaced gas would pass away 
from them ; but Morgan and his mates on the other side 
would be suddenly involved in the most acute danger. 
Morgan’s safety lamp was not found with his pee bs 
nor up to the time of the inquiry; and it is only 
reasonable to suppose that when some sudden danger 
—— itself in the form of an increment of 

redamp, or a fresh fall of roof, either of which might 
cause gas ignited within his lamp to immediately pass 
the gauze, he war | thereby deprived of light, left his 
lamp and attempted toescape. Morgan’s burns were not 
‘* severe,” and were such as might be expected to be pro- 
duced at the point of origin; whereas the men in Amos 
Barry, being exposed to the effects of a Jarger volume of 
gas, and also at some distance away from the point of 
ignition, were ‘‘ very severely” burned. All previous 
explosions have demonstrated the phenomenon that the 
flame of an explosion will not traverse a return airway 
very far without the air is charged with gas, and there- 
fore it would appear probable that gas had been coming 
off sufficiently tae to charge the airway nearly as far as 
the upcast pit to the Yard coal before Morgan’s lamp 
failed, because the flame extended to that point. Two 
men working near the new stables in the main west in- 
take level, and also Lodwick, the fireman, who was a 
little nearer the shaft, were placed between two forces, 
one approaching them through the blown-out doors at 
the end of the shaft pillar, and the other one from the old 
stables, where the ‘‘ bashing” was blown through without 
killing or injuring the horses. The men working further 
inbye along the west level, near Nos. 4 and 5 dips, were 
not burned, and therefore the flame of the explosion could 
not have traversed the whole length of either Nos. 2 or 3 
headings, and cannot in any sense have been arrested by 
the watering arrangement, which did not extend up either 
of these roads. This fact is the more remarkable because 
the one man found about midway on No. 2 heading was 
‘severely burned,” and we may therefore safely assume 
that it was the dryness‘of the road which arrested the 
flame and not water. This probability is greatly 
strengthened by the fact that 44 hours had elapsed since 
the main west level was watered, and also by the fact that 
a similar arrestment occurred at Timsbury as well as at 
the Orrell Colliery explosion. 

The Maclaren disaster was characteristic of a strong 
inflammation of air and gas, in which the volume of gas 
was either too great or too small to produce a violent ex- 
— and therefore very little mechanical damage was 

one to the mine. 

Having the fact before us, that an explosion of firedamp 
occurred, it is necessary to ascertain as accurately as 
possible from the available evidence, how the ignition 
originated, and this could only be from two sources—viz., 
an unsafe safety lamp, or the failure of a perfectly sound 
lamp to prevent the flame from ignited gas within the 
Jamp passing through the gauze. 

The lamps used were of the type known as bonneted 
Clanny, and as the explosions at the Universal and 
Fernie Collieries were believed by experts to have had a 
similar origin, the urgency of the question of its safety 
under ordinary conditions of risk becomes very pressing. 
Thousands of similar lamps are used throughout the fiery 
mines of South Wales, and yet no official notice has yet 
been taken of the known and undisputed failures of this 
class of safety lamp. In fact, it may be said that some 
inspectors of mines entirely approve of the lamp for use 
in fiery mines, as one inspector, when reporting on a 
recent on said that a bonneted Clanny was self- 
extinguishing in an explosive mixture, and Mr. Martin 
also appears to be entirely satisfied with it, as 
he certainly says nothing against its continued use; 
but Mr. Henry Hall, Inspector of Mines, at the enquiry, 
February, 1903, into the circumstances attending the 
deaths of two men who were fatally injured by an explo- 
sion of firedamp in No. 6 Gouual pit at Orrell, near 
Wigan, December 9, 1902, said :—‘‘ What I consider 
most likely to have caused the explosion was that 
although there was not enough current in the colliery to 
cause the gas to pass through the lamps, still there had 
been several cases reported where taking a lamp up burn- 
ing in gas and moving it quickly had caused pabaee. 
Those cases were well authenticated.” 

In Canada, however, as a result of the evidence given 
at the Fernie explosion enquiry, we find that the jury re- 
commended the Government to take steps to enforce a 
more thorough inspection of the mines, and throughout 





the workings, and the use of the most approved safety 
lamps. The Fernie Company adopted this recommenda- 
tion without delay, and rep _the bonneted Clanny 
lamps with what they considered improved and modern 
safety lamps. : 

The lessons taught by the many failures of bonneted 
safety lamps in the mines of this country have, so far, 
received very little practical recognition, and it is possible 
to add another object-lesson by considering the failure 
of a perfectly sound bonneted Clanny lamp to have been 
the originating cause of this last explosion. Probably 
the best known instance of such a failure occurred at the 
Shakerley Colliery in 1895, where a lamp was being used 
under similar circumstances to those at the Maclaren 
Colliery, viz.—in clearing an obstructed airway. The 
men engaged in the work were the — officials of 
the colliery, and were all killed. The dangerous factors 
were :—Dust disturbed by the movements of the men, 
a mixture of firedamp and air moving at a very low velo- 
city, and an accumulation of firedamp close at hand. At 
the time of the explosion only one lamp remained alight, 
the others having been previously extinguished. This 
lamp was even more thoroughly tested than those re. 
covered from the Maclaren pit, being exposed to various 
mixtures of air and firedamp, and to varying velocities 
of current ; but. no failure could roduced, probably 
because no coal or other dust was added to the mixtures 
of air and firedamp. 

Coal dust inflames at a lower temperature than mix- 
tures of firedamp and air, and Sir Frederick Abel 
proved that such mixtures were more easily inflamed or 
exploded when fine dust of any sort was present. 

as not the time arrived, therefore, when the official 
mind ought to be disturbed and the subject thoroughly in- 
vestigated ? The Mines Accidents Commission was suc- 
ceeded by the Coal-Dust Commission, and the latter 
declined to test the safety of safety-lamps in mixtures of 
air, firedamp, and coal-dust, probably relying on the 
work of the before-named Commission ; but it must be 
noted that the Mines Accidents Commission did not 
consider coal-dust in connection with safety-lamps at all, 
and, moreover. did not test a single Clanny lamp shielded 
with the form of bonnet which is now almost universally 
adopted. Itis no exaggeration to say that the present 
form of bonnet affords no protection whatever to the top 
part of the gauze when in the presence of an inclined 
current sii the lamp from above; and the noted 
French engineer, M. Marsaut, proved that the inclination 
or canting of a Clanny lamp greatly reduced its safety, 
and, in fact, actually made it unsafe in a quiescent atmo- 
sphere. British colliery engineers and owners have, ever 
since the insecurity of the naked Davy lamp was first de- 
monstrated and proved, m too conservative to depart 
from the creed that they had been brought up in, which in 
the present day is the false one that a bonneted Clanny lamp 
isa safety lamp. It is not a safety lamp when protected 
by the usual pattern of bonnet, and even if it is properly 
protected, as it might be, without any loss in its lighting 
efficiency, it ought not to be used in the fiery mines of 
this country. 

This review of the reports on the Maclaren explosion 
would be incomplete without a reference being made to 
the question of gas ‘‘ caps,” and about which Mr. Martin 
says, that ‘‘it is quite easy to maintain and carry out the 
‘no cap standard ;’” but he does not go on to say what 
illuminant shall be used, and also in what type of lamp 
such illuminant shall be used to test for a cap. The 
importance of these points is so great that 1f colza oil be 
used as the illuminant, and in an ordinary lamp, no cap 
whatever might be shown in places where if benzolene spirit 
were used in a modern deputy or fireman’s lamp of the 
best construction, a considerable ‘‘cap” might be found. 
Mr. Evans is not quite so drastic in his recommendations 
as Mr. Martin, and suggests that where a ‘‘4$-in. cap” is 
showing, the men in the district ought to be withdrawn 
until it is diluted. Who, then, will fix the standard for 
a ‘‘permissible cap,” and is the test to be made on the 
atmosphere close up to the roof or in the centre.of the 
heading or stall, as the position may make all the differ- 
ence between a ‘“‘cap” and ‘‘no cap?” 

In conclusion, the object-lessons of this explosion are :— 

Firstly, that water-spraying affords no protective 
barrier to the propagation of an explosion. 

Secondly, that water-spraying is a necessary sanitary 
precaution in a dusty mine. 

Thirdly, that accumulations of gas ought not to be 
interfered with when the ordinary shift is in the pit. 

Fourthly, that the ordinary form of bonneted Clanny 
safety lamp ought not to be used in a fiery mine, nor in 
any other mine when work in the presence of firedamp 
has to be done. 

Fifthly, that where dangerous work is proceeding the 
safety lamp used should be self-extinguishing in an 
explosive atmosphere. 








CANADIAN RaILways.—The Canadian Pacific Railway 
Company has decided to build a line south from Winnipeg 
to Minneapolis, instead of having to depend, as hitherto, 
upon runnin wers over the Great Northern Railway 
of the Unit tates.—Sir C. Rivers Wilson, president of 
the Grand Trunk Railway Company of Canada, accom- 
panied by two other members of the Grand Trunk Board, 
as well as by Lady Wilson, has arrived at Montreal, from 
which point the aw Bb make a tour of the Dominion. — 
The directors of the Michigan Central Railroad Company 
have appointed a committee to arrange a new contract with 
the Canadian Southern Railway Company with respect 
to the division of the joint earnings between the two 
countries, the existing arrangement expiring December 1. 
--The Canadian Northern Railway Company proposes 
to build another elevator at Port Arthur, Ontario, this 
summer. It will have a capacity of 3,500,000 bushels, 
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‘* ENGINEERING” ILLUSTRATED PATENT 
: RECORD. 


ComrpirteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED 
UNDER THE ACTS OF 1883—1888, 


SPECIFICATIONS 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


8618. W.S. Clapham, Ke: ey. Gas Purification. 
(4 Figs.] April 14, 1902.—Instead of the inconvenient form of 
gas purifier (in the purification of gas by lime) in which the puri- 
fying material is charged through an opening at the top of the 

urifier, according to this invention there is provided a purifier 
n which the purifying material is ch and discharged at a 


terms :—‘* The manufacture of bullets substantially as described.” 
(Accepted April 8, 1903.) 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 

7638. E. W. Williams and J. H. L. ow, 
Newport, Mon. Taper Boring Mechanism. [4 Figs.) 
April 1, 1902.—This invention relates to mechanism for taper 
boring and other purposes and provides apparatus comprising a 















The number of views given in the Specification Drawings is stated | lower level and in which the gas may pass serially through layers | cylindric. > wi i eccentric, the eccentric bein: 
in each case ; where none are mentioned, the Specification is not | of purifying substance progressively less exhausted. The puri- svcd With teat abs tak aeieiee and adjusted by means of 4 
ilustrated. fier comprises a tank containing a vertically disposed series of 

Where inventions are communicated from abroad, the Names, 

&c., of the Communicators are egies tn italics, 
Copies es vined at the Patent Office Sale 
anch, 25, Southampton Buildings, lane, W.C., at SG N. 
the uniform ee of 8d. ae = | sn. 

The Ot Se eee see ¢ eet 2 Comune GTS Re 

fication is, in each case, given after ract, unless t CGIKS 
Patent has been sealed, when the date of sealing is given. Zs 

Any person may, at any time within two months from the date of 

the advertisement y 


of the acceptance of a Complete Specification, 
give notice at the Patent Office of tamcohion'te the grant of a 
Patent on any of the grounds mentioned in the Acts, 


ELECTRICAL APPARATUS. 


7670. R. Wichand, Luneburg, Ge: . Generat- 
ing Electricity. [8 Figs.] April 1, 1902.—This invention 
relates to the dynamic generation of electricity in a jet of liquid 
squirted through a magnetic field. The inventor proposes to use 
for the purpose an electrolytic liquid comprising ‘ potassium- 
alum.” In a described arrangement electrolyte is forced, under 
high pressure, through a series of channels in insulating blocks 
situated in a circular series of magnetic fields, provision being 
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made for collecting current from the electrolyte at desired points, 
for the avoidance of eddies therein, and for the avoidance of short- 
circuit currents of electricity in the framing of the machine. The 
apparatus is claimed as comprising ‘‘an inner ring magnet with 
comparatively wide windings, and for the circulation of liquid, 
an outer concentrically disposed frame with cross-passages, that 
cut the lines of force generated by the former at right angles, 
and insulating gratings disposed in the part of the liquid between 
the individual cross-passages.” (Accepted April 8, 1903.) 


9531. G. Byng and E. Sayer, London. Maximum 
Demand Meters. [2 Figs.) April 24, 1902.—In this specifica- 
tion is broadly claimed :—‘‘ In an electricity maximum demand 
meter the combination with an ammeter having a pointer moving 
over ascale of a supplementary pointer operated to move it in 
one direction by the contact with it of the ammeter pointer and 














of a dash-pot or like device for preventing the sudden movement 
of the ammeter under variations of current strength substantially 
as described.” There is one other claim, for a device of the kind 
illustrated, and limited to that disposition in which the core is the 


ae element of the electro-magnetic device. (Accepted April 
, 1903.) 
12,153. C. D. Abel, London. (Siemens and Halske, 


Berlin.) Incandescence Filaments. May 28, 1902.—In 
British Patent Specification No. 12,156, of 1902, is described an 
electric incandescence lamp whereof the filament or other incan- 
descence body consists essentially of metallic vanadium, tantalum 
or niobium, or alloys thereof, with each other or with other metals. 
This invention relates te a thod for turing such fila- 
ments. The material used is a metal or mixture of metals of the 
kind in question, in the form of amorphous powder. Such powder, 
without any binding material, is sommprensed Goa coherent metallic 
body of the desired form. By using a sufficiently high pressure 
it is stated it is possible to obtain a coherent, solid metallic mass 
at once suitable for the pu’ The powder need not be united 
to a homogeneous mass ready for use in the lamp at one opera- 
tion ; a low pressure may be used to compress the metallic powder 
into the desired form, and then it can afterwards be attached to 
electrodes, through which an electric current is passed of such 
strength that a temperature is attained capable of sintering the 
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holders that are supplied to one end of the tank and withdrawn 
from the other. The holders for the purifying substance may be 
in lateral contiguity with each other, and may rest edgewise on a 
horizontal plane, being supported on wheels or railed runners in 
such wise that on extracting a holder at the spent end of the 
series, room is at once provided for the other holders So be readil 
slid down to enable the addition of a holder, containing fres' 
purifying material, to be made at the other end. (Accepted 
April 8, 1903.) 


9123. J. Camus, Grand Croix, Loire, France. Car- 
bonic Acid Vent. [6 Figs.) April 19, 1902.—This invention 
relates to vents for containers of compressed gases and chiefly to 
containers of those gases that readily freeze when expanding in dis- 
charge and that are liable to clog up the passages of the vent devices 
with snow. According to this invention the gas is maintained at 
its full pressure up to the point at which it is to be discharged, 
preferably the entrance to the chamber in which it is to be utilised 






or stored, and the vent is made of a diameter not larger than 
about one-twelfth of that of the passage into which it leads. The 
metal of the vent nozzle may in some cases be kept warm, conve- 
niently by water circulation. There is also claimed —“ In bottles for 
containing liquefied gases the provision of a tube leading from the 
nozzle to the bottom of the bottle so as to enable the liquid gas to 
be drawn off without having to reverse the bottle substantially 
as described.” (Accepted April 8, 1903.) 


11,131. J. W. Bray, Leeds. Acetylene Burners. 
{1 Fig.] May 15, 1902.—This invention has for object the preven- 
tion of firing back in, and consequent fouling of, acetylene atmo- 
spheric burners. It is stated that the sides of the final aperture 
passages in such burners have hitherto been parallel, but that, 





according to the invention, the passage is of conical formation. 
In the final specification it is shown that the cone flares outwardly, 
and in the single claim thereof it is first stated (and the claim is 
limited to this) that the ‘‘sides of the cone” are ‘ convex.” 
(Accepted April 8, 1908.) 


GUNS AND EXPLOSIVES. 


10,332. Sir W. G. Armstrong, Whitworth, and Co., 

ted, and A. G. Hadcock, Newcastle-on-Tyne. 
Bullets. [1 Fig.] May 5, 1902.—In one form of sheathed’ soft- 
metal bullet a band or bands, according to this invention, pro- 
vided by an increased internal and external diameter of the 
hollow sheath on a certain zone near the base of the bullet, 





forms a means of engaging the rifling for rotating the projectile. 
Another such bullet according to this invention has a driving 
ring fitted into an annular depression round the sheath. In the 
final specification is described and illustrated a bullet of the kind 
first referred to, and certain particulars referring to its manufac- 
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worm engaging therein and enclosed in an eccentric cavity in the 
cylindrical y. Attached eccentrically to the toothed eccentric 
is a boring bar, one end of which is carried on a centre pivot and 
the other supported in and carried through the cylindrical body, 
which body Re a hollow continuation suspended in a bearing (pro- 
vided with a ball race) and carrying a wormwheel in gear with the 
driving worm. (Accepted April 8, 1903.) 


MINING, METALLURGY, AND METAL- 
‘WORKING. 


7987. T. Doughty, Sheffield. Rolling Mills. [4 Figs.) 
April 5, 1902.—This invention provides means for rolling a billet 
of metal to a convenient shape for forming a number of smaller 
billets such as may be drawn into wire. By the ordinary methods 
in use the ingot or billet is first gradually reduced by passing it 
through a succession of grooves or gates in a set of three-high 
rolls, called a ‘‘ cogging or billeting mill,” in which it is reduced 
to a convenient size for the finishing mill. In the finishing mill it 
is passed through a further succession of grooves or gates in three- 
high rolls for part of the process, and in two-high rolls for the 
final part of the process, and in this way a Lillet of, say, 3 in, or 
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4in. square is reduced to a wire rod. According to this invention, 


a 3-in. billet is passed through five gates in a cogging mill of, say, 
15 in. diameter, each of these gates being provided with collars, 
which gradually reduce the billet into five separate pieces, so that 
at the fifth gate they are delivered in five separate strips. Each 
of the strips is then passed forward to a separate finishing mill, 
and rolled off into a wire rod in the usual way. The finishing mills 
may, in some cases, be arranged and driven on the same floor as 
the cogging mill, or they may be on separate floors, either over or 
under the floor on which the cogging mill is fixed, or both over 
and under, as may be required. (Accepted April 8, 1903.) 


PUMPS. 
8961. C. Hjaltested, Copenhagen. Pumps. [7 Fiys.| 
April 17, 1902.—This invention provides a double-acting pump 
in which the distribution of fluid at both ends of the barrel is con- 
trolled by means of slide valves that are operated in such a 
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manner that they remain stationary for the greater part of the 
working stroke, and move with comparatively —_ 
during a small part of the stroke near its termination. 


rapidity 








— particles of the filament together, (Accepted April 8, 


ture are given, but both kinds of bullets.are claimed in the following 





A yr 
s described having two piston valves at the sides of the barrel, 
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and actuated from the main shaft by eccentrics specially — 
to give the sudden opening and closing movement desired. (Ac- 


cepted April 8, 1903.) 
SHIPS AND NAUTICAL APPLIANCES. 


$239. J. D. Dunlo) P. Birkenhead. Marine Signal- 
ling. (3 Figs.] April 9, 1902.—In apparatus for ship’s course 
signalling by Morse or like code, according to this invention 
there is acom -like device and a hand-wheel for operating the 
apparatus, and having disposed upon it, in the fields between the 
cardinal or principal points of the compass, indications of the 
groups of code signals constituting the course indications. The 
actuating device, or part of the apparatus in connection with which 
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it works, is so constructed with inclined teeth that when the 
actuating device is turned so as to make it correspond in position 
with the compass, should the course being sailed be near one of 
the cardinal or principal points, the wheel or actuating part will 
always be moved automatically to the ‘‘port” side or direction 
when it is released after actuation ; the signal which will be then 
sounded will indicate and make known to the ship signalled the 
course to be sailed or taken which tends to safety and is accord- 
ing to the rule of the road. (Accepted April 8, 1903.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


11 A. and B. G. Allen, London. Boilers. (2 Figs.] 
May 16, 1902.—According to the invention a steam boiler com- 
prises a cylindrical outer shell and one or more sections forming 
the body through which the water circulates, the section or sec- 
tions being mounted inside the shell. Each section is preferably 
made cylindrical in shape, and has a number of upright passages 

















for the circulation of the water, spaces being left between con- 
secutive passages that communicate at their lower ends with a 
horizontal passage, also cast in the section and open at each end. 
The fire gases circulate through the spaces between the upright 
passages and underneath the horizontal passage. (Accepted April 


8, 1903.) 
7925. Sir W.G. Armstrong and Co., Limited, and 
e. Boiler Furnaces. 


E. L. Orde, Newcastle-on-' 














fa 





{2 Figs.) April 4, 1902.—Boiler furnaces in which liquid fuel is to 
be burnt, and in order that the fuel may be well consumed, are 


according to this invention provided with a primary combustion 
chamber formed as a prolongation in front of the main furnace, 
the casing surrounding the said chamber carrying the fuel nozzles 
and a refractory lining. There may be ngs within the 
primary combustion chamber and forming flues through which 
air is drawn and heated on its way to the furnace. The heated 
air passing to the furnace may be regulated in quantity by means 
of hinged shutters worked by rods. (Accepted April 8, 1903.) 


7730. C.F. C. Lohmann, Northcote, Victoria. Steam 
Turbines. (2 Figs.) April 2, 1902.—According to this in- 
vention, and in order to economise steam, the bucket wheel of a 
Pelton turbine intended to be steam-driven is heated through its 
casing to a temperature higher than that of the driving steam. 
The device is dependent upon having the buckets heat-insulated 
from one another and from the part on which they are borne. It 
is stated that :—‘‘ The large development of power by the wheel 
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is caused by that the force of the steam jet is supplemented by 

lecular mov ts in the buckets resulting from the constant 
tendency to equalisation of the difference of temperature obtain- 
ing between the higher temperature of the metal of the buckets 
and the lower temperature of the jet, or what may be called the 
reaction in the pores of the metal. These two forces combine 
into one driving effect, acting in the same direction. This com- 
bined driving effect requires a fan or strong chimney draught.” 
(Accepted April 8, 1903.) 


TEXTILE MACHINERY. 


7870. F.C. The’ Ohligs, Germany. Bleaching 
Piece Goods. [5 Figs.) April 4, 1902.—According to this in- 
vention piece goods are scoured or otherwise treated in the open 
condition by jing them from one closed steam chamber to an- 
other, and subjecting them to a sprinkling of liquid. Each of the 
communicating steam chambers is provided with aroller, and in 
one of the chambers the roller is borne upon a carriage adapted to 

















run into and out of the chamber. In order that the cloth may be 
prevented from shrinking during treatment the rollers in the 
steam chambers, and on to and from which the fabric is alternately 
wound, are appropriately driven, an indicating device showing 
the quantity of cloth wound. The roller upon the carriage engages 
with the driving coupling, when in position in the steam chamber, 
by means of aclutch. (Accepted April 8, 1903.) 


12,372. A. Hardwick, Heckmondwike. Condenser 
Cc es. (3 Figs.) May 31, 1902.—This invention 
relates to improvements in condenser carding engines, the object 
being to simplify the construction of such machines, and prevent 
variations in the tension on the slubbings or yarn. According 
thereto the bobbins, on which the slubbings or yarns are to be 
wound, are mounted in a frame to which a combined vertical and 
horizontal swing motion is imparted, so that the stationary guide 
wires retain the same relative position in regard to the bobbins. 
The frame carrying the bobbins is suspended on a pivot, and has a 
to and-fro or pendulous motion imparted to it by means of an 
eccentric or crank. In order to compensate for the variations in 
distance between the fixed guide-wires and the bobbins at the 
end of their swing, the frame ying the bobbins hasa radial 
horizontal swing or to-and-fro motion imparted to it in addition 





to the vertical swing, so that all points of the bobbins retain the 
same relative distances from the guide-eyes, and unequal or 




















variable tension on the slubbings or yarns is thereby avoided. 
(Accepted April 8, 1903.) 


VEHICLES. 


H. Mallinson, Huddersfield. Slipper 
Brakes. (3 Figs.] March 26, 1902.—This invention provides a 
track or road surface brake for a vehicle, and which a brakes 
the wheels of the vehicle, and is arranged in such wise that the 
weight of the vehicle cannot be taken off the wheels and wholly 
borne by the track brake, as has been the case with some forms 
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of brake that have tended toward causing derailment or preventing 
the proper steering of vehicles to which they have been attached. 
The track or road-surface brake is operated by the motion of the 
wheel, and communicated through the wheel brake. The inven- 
tion is broadly claimed. An arrangement according to the inven- 
tion is described and illustrated. (Accepted April 8, 1903.) 


MISCELLANEOUS. 


7806. R. Brierley, Preston, Lancs. Drain Pipes. 
{5 Figs.] April 3, 1902.—The object of this invention is to provide 
a construction of drain pipe that will prevent the packing or pud- 
dling at pipe joints from wr se egg away by liquid running 
or trickling through the piping, the construction being such that 
it will tend to prevent leakage of liquid slowly running or trickling 








through the pipe even should the packing at the pipe joints become 
removed. For this pu , according to this invention each length 
of drain pipe is, at its faucet end, lengthened on its lower side, a 
rising lip or knuckle being formed inside at the end, and the 
spigot end is shaped with a hollow or recess on its outside that is 
adapted to fit the before-mentioned lip or knuckle of the faucet end 
of a contiguous attached pipe. (Accepted April 8, 1908.) 








CANADA AND AUSTRALIA.—The Canada and Australia 
Paget Sound Steamship Company has arranged for four 
steamers—two of 8000 tons and two of 6500 tons—to run 
from Vancouver, calling at San Francisco, and sailing 
thence to Auckland, and probably also to some other 
New Zealand ports, and then to some Australian port. 


_ Coat IN GERMANY.—The production of coal in Germany 
in April amounted to 8,893,884 tons, while the extraction 
of lignites was 3,178,879 tons. The corresponding output 
in April, 1902, was 8,751,047 tons of and 3,139,511 
tons of lignites. In the first four months of this year 
was raised to the extent of 37,194,289 tons, as com- 
pared with 33,831,225 tons in the first four months of 
1902, while the output of lignites to April 30 this year 
was 14,319,022 tons, as compared with 13,344,906 tons. 
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industria] economy. The former will find in them ance was given to these importations from abroad 

BRITANNIA STEEL WORKS, appliances of the ‘aon approved description ; and than was toate by the facts; but undoubtedly 

MIDDLESBROUGH. | it is with these chiefly that we now propose to deal. the foreign competition was sufficiently serious to 

THE reconstruction, which has just been com- But before doing so a few words may profitably | need attention on the part of our manufacturers. 
pleted, of the extensive steel works of Messrs. | be said about the economic question which they | There were a good many circumstances that hel 

Dorman, Long, and Co., Limited, is one of the illustrate. {the Continental makers in this as well as other 
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Fic. 2. Pian or THE Works, 


most important events of the day in connection| It will be remembered that a few years ago there | industries, the most prominent being cheaper 
with the foreign competition in our iron and steel | was a good deal of discussion in the newspapers labour. Whilst a one-sided Free Trade policy 
industry, which is just now engaging so much of | and elsewhere upon the unsatisfactory outlook for enabled foreign manufacturers to supply our needs 
the attention of the public. These works, which our home industry in the production of rolled joists freely, English producers were not able to re- 
are situated at Middlesbrough—the heart of the and steel girders. The country was being ‘‘flooded,” | taliate by attacking the markets of their competi- 
great iron-producing district of England—are in- it was said, with foreign manufactures, chiefly from | tors in short, the doctrine of the surplus pro- 
teresting to both the engineer and the student of Belgium and Germany. A good deal more import- duct” was all against us, A factor which is less 
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often thought of, and one which influenced the 
girder trade very materially, was the influence of 
the agent, or middleman. Holding the key to 
supply in their own hands, the dealers often found 
it more profitable to sell foreign productions than 
those manufactured at home, and, as a matter of 
fact, a very active propaganda was undertaken in 
favour of the imported article. So far was this 
carried that, in some buildings erected here, a few 
joists of English make, and bearing the names of 
well-known English manufacturers, were placed in 
srominent positions in the building, whilst the 
Pulk of the construction, that which was less in 
sight, was built up of the imported article. 

Putting aside such questionable practices, and 
making allowance for exaggerated reports, it was 
evident that there was enough vigour in the foreign 
attack to call forth all the skill and enterprise home 
sroducers could put forward. Cheap labour could 
ce fought by improved machinery and better shop 
organisation ; foreign commercial energy —of which, 
indeed, there was no lack—had to be met by a 
like display ; cheapness was combated by higher 
quality. The fiscal advantages of the importer 
had, however, to be accepted in the light of a 
handicap, which, it was hoped, home manufacturers 
would be able to allow. Time has proved the rea- 
sonableness of the hope then entertained in cases 
where it was justified by a display of engineering 
skill, business energy, and fruitful liberality in the 
expenditure of capital. Of these industrial virtues, 
the works about to be described afford a promi- 
nent illustration. 

The firm of Dorman, Long, and Co. is of recent 
creation, considering the importance to which it has 
attained in the manufactured steel industry of the 
country. In 1876 Mr. Arthur John Dorman and 
Mr. Albert de Lande Long took over in partner 
ship the existing works at Middlesbrough, known 
as the West Marsh Iron Works. They had 20 pud- 
dling furnaces, a shingling- hammer, a puddled- 
bar mill, and a 14-in. finishing mill. To this plant 
the new firm added a 10-in. rolling-mill. They 
made iron bars and angles for the building of 
ships, using old iron rails and the product of their 
puddling furnaces as raw material. 

At that time the great change from iron to steel 
as a material for constructive work was well begun, 


but few foresaw how completely the new material 
would replace the old in so many branches of engi- 


neering practice. Those who formed such antici- 
pations may have thought that the two young 
adventurers at the West Marsh Works were embark- 
ing in an outworn industry, and might find them- 
selves saddled with works for the product of which 
there would be no demand. In less capable hands 
such, doubtless, might have been the case ; but the 
members of the young firm were quick in anticipat- 
ing the change, of which the signs were then 
apparent. The first practical result of the dis- 
marc of iron by steel was that the supply of 
old rails ran short, so that a large part of the raw 
material used by the firm was cut off. In order 
to meet this, the Britannia Iron Works, which 
adjoin the West Marsh Works, were leased. 
These works had been built by Sir Bernhard 
Samuelson in 1872, for rolling iron rails, the plant 
being suitable for that purpose ; but as steel super- 
seded iron, the machinery became obsolete, and 
the works ceased to be profitable. At these works 
there were 120 puddling furnaces, and it was at 
first intended by the new proprietors to use them 
for producing puddled bars, to be rolled into finished 
sections at the West Marsh Works. The business 
of the firm increased rapidly, and in 1881 a revers- 
ing engine was put down to drive the old rail mill, 
which had before been a ‘‘ pull-over” mill, driven 
by a flywheel engine. A larger mill, with 32-in. 
rolls, was subsequently erected. In 1886, ten years 
after the business had been established, the change 
from iron to steel, which has now become com- 
plete, wascommenced. Half the puddling furnaces 
at the Britannia Works were pulled down, and seven 
Siemens-Martin furnaces were erected in their place. 
Since then the whole of the puddling furnaces have 
been done away with, and at the present time there 
are eleven open-hearth furnaces at work. 

Further extensions of the firm’s operations ma 
be referred to here; of these, however, details will 
be given later on. The sheet works and the wire 
works—which now form important branches of the 
establishment—were acquired in 1899. The sheet 
works, where galvanised corrugated sheets are 
sroduced, originally belonged to Messrs. Jones 

rothers, but were carried on for many years by Mr. 





Arthur John Dorman and his brother, the late Mr. 
R. P. Dorman. These works are to the east of the 
Britannia Works, on the other side of the North- 
Eastern Railway line. The wire works were origi- 
nally started by the Bedson Wire Company, and 
were afterwards carried on for some years by Mr. 
A. J. Dorman, under the name of C. Dorman and 
Co. These works adjoin the Britannia and West 
Marsh Works, as shown by the plan which we pub- 
lish in our present issue on page 769, Fig. 2. In 
Fig. 6 on our two-page plate we give a view of one 
of the departments of the wire works. The firm of 
Dorman, Long, and Co. was registered as a limited 
liability company under the same name in the year 
1889. The two original partners acted as managing 
directors until 1891, in which year Mr. William 
Henry Panton was appointed general manager. 
Mr. Long then withdrew from the active manage- 
ment of the works, but remained as a member of 
the board until the year 1900, when he retired. 
Mr. Panton was elected to the board of manage- 
ment, and he and Mr. Charles Dorman were 
appointed managing directors, Mr. Arthur John 
Dorman being chairman. 

Two of the most important events in the history 
of the firm were the combination made some time 
back with the well-known firm of Messrs. Bell 
Brothers, and the more recent combination with 
the North-Eastern Steel Company. The manner 
in which the former combination came about is 
extremely interesting, and may be told here. As 
already indicated, the production of girders was a 
leading feature in the activities of the Britannia 
Works ; but it was not until seven years after the 
starting of the firm that the first girders were 
rolled there. At this time—in 1883—girders were 
chiefly made in Belgium. They were first of iron, 
but steel soon asserted its superiority. The erec- 
tion of the steel furnaces at the Britannia Works, 
three years after the first girders were rolled 
there, put the firm in a very favourable position 
for competing with the foreign importations, and 
the present large trade done in this field of in- 
dustry has been the result. Messrs. Dorman, Long, 
and Co. have constantly increased their facilities 
for producing the largest sizes, and, at the present 
time, with the additions recently made to the 
works, some of the biggest girders in the world are 
rolled there—exceeding in size, we believe, even 
those produced in America—being 24 in. deep in the 
web, and 7} in. on the flanges. Girders as deep as 
these are rolled abroad, but, we believe, not so 
wide on the flanges. The steel used was originally 
made from imported hematite, or that manufac- 
tured in Cleveland blast-furnaces from Spanish ore. 
In 1894, however, Mr. Panton essayed to produce 
steel from Cleveland iron, and for this purpose he 
adapted one of the furnaces at the Britannia Works. 
Further experiments were made a few years later 
at the Roseberry Foundry, which was the property 
of Messrs. R. P. Dorman and Co., and now forms 
a part of the property of Messrs. Dorman, Long, 
and Co., Limited. The success achieved in this 
direction induced further trials being made, and 
Sir Lowthian Bell then came to the assistance of 
the firm, and put certain furnaces at Mr. Panton’s 
disposal for further experiments. In the result it 
was conclusively proved that Cleveland iron was 
suitable for making steel of the quality required, 
and, as a consequence, the firm of Messrs. Bell 
Brothers was turned into a limited liability com- 
pany, the ordinary shares of which were held by 
Messrs. Dorman, Long, and Co., and by the family 
of Sir Lowthian Bell in equal proportions. At the 
present time the West Marsh Mills have been 
entirely demolished, the manufacture of iron has 
been given up, and the material now rolled is made 
of steel manufactured by the open-hearth process, 
chiefly from Cleveland iron, in furnaces, part of 
which are at the Britannia Works and part at the 
Clarence Works. The two establishments are on 
opposite banks of the River Tees. 

Having so far given an introductory description 
of the chief incidents in the formation of the firm, 
we may now proceed to a more detailed account of 
the works themselves. The Britannia Works are 
situated on the Yorkshire side of the River Tees, 
and occupy about 50 acres. The plan which we 
publish on page 769, Fig. 2, shows the general 
arrangement, whilst on the same page, in Fig. 1, 
we give a general view of the wharf, and that part 
of the works close to the river. This wharf, it may 
be said, is at the present time in process of recon- 
struction, and will be of considerably larger size 
when finished. 





Passing by for the present the offices, which are 
placed in one large building at the entrance to the 
works, we may proceed at once to the steel works, 
In Fig. 3, on our two-page plate, we give a per- 
spective view of the steel furnaces, of which there 
are now eleven. Formerly the furnaces were of 
the acid type, but all are now converted for the 
production of basic metal ; until recently they were 
charged with cold material, but now only molten 
material is used. These furnaces vary from 30 to 
45 tons in capacity. In construction and general 
design they were not altered when the change 
from the acid to the basic process was made ; but, 
of course, basic linings only are now used. The 
materials for the furnaces, consisting of oxide of 
iron, lime, &c., are taken up an inclined railway to 
the charging platform, whilst the metal is brought 
in a molten state from the adjacent blast-furnaces 
toa mixer, which is capable of holding 300 tons, 
and is heated by gas. This mixer is placed exactly 
in a line with the steel furnaces at one end. 

In Fig. 7, on page 772, is given a sectional eleva- 
tion of the steel works showing the mixer, as well 
as the electrical cranes and the charging platform. 
Ladles, ingot trucks, and slag bogies are also shown 
in position. The mixer, also shown in Fig. 8, on 
the same page, is built of steel plates, channels, and 
rolled joists ; it rocks, or tilts, on rollers, as shown, 
the operation being performed by hydraulic cy- 
linders. It is lined with manganesite bricks, the 
banks being formed of dolomite, as in the ordinary 
melting furnace. The metal is taken from one side, 
whilst the slag is tapped from the opposite side, 
which is the charging side; for this reason it is 
necessary to tilt either way. This arrangement 
provides a further advantage, it being possible to 
expose the banks, even when the mixer is charged, 
so that the workmen can make them up if neces- 
sary atany time. Both the gas and air for firing 
are regenerated, and enter at the centre of rotation. 
This allows the aperture to remain almost fully 
open to the flow of gas or air in all positions: a 
feature that is desirable, as, when the plant is in 
full operation, the mixer is worked at very short 
intervals. The brickwork forming the ports is 
enclosed in an iron framework, so constructed that 
the whole can be changed at any time. The frame- 
work and ports are carried on wheels, the adjust- 
able connection between the back of the mixer and 
the ports is formed by the abutment of two cast- 
steel water-cooled rings; provision is made for 
these to be drawn slightly apart when the mixer is 
about to be tilted—that is to say, the port is 
drawn somewhat back, leaving a space of } in., 
the gas and air carry past this opening. The 
metal is delivered in a molten state from blast- 
furnaces in the locality, the ladles being lifted 
from the cars by a 30-ton electric crane directly 
over the mixer; a brick-lined portable spout is 
used for the purpose of charging. The slag is 
emptied through the centre door on the charging 
side into slag bogies mounted on wheels placed 
underneath the platform, as shown in Fig. 7. The 
metal can be poured from the mixer into a ladle 
suspended from either of the three 70-ton casting 
cranes. It is then taken directly to the melting 
furnace, into which it is poured; or, if re- 
quired, it can be emptied into a ladle on a 
bogie and taken on a through road to the 
middle or far end of the melting-shop. This would 
be the procedure if one of the cranes nearest 
the mixer were occupied in casting or were engaged 
with a furnace being tapped. It was necessary to 
charge the hot metal on the casting side of the 
melting-furnaces, owing to existing conditions of 
the plant. The metal is introduced into the fur- 
naces by portable brick-lined spouts suspended from 
the columns carrying the crane gantry. The 70-ton 
casting cranes also do the filling, and are provided 
with auxiliary 10-ton lifts to tilt the ladles with hot 
metal. One advantage in using the casting side for 
pouring the metal into the furnace is that, should 
one furnace be used for refining, or should the 
lining of any furnace fail, the whole charge could 
readily be tapped and transferred to another fur- 
nace without delay. 

The mixer has been provided with large doors on 
each side, so as to enable the workmen to get at 
all parts of the banks, and also for charging scrap. 
It is, indeed, intended to do as much refining in the 
mixer as possible, and ample provision has been 
made to take away the large volume of sulphurous, 
phosphoritic, silicious slag common to the basic 
process when using Cleveland pig. In this way an 
opportunity is given for the formation of a new, 
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THE DOVER HARBOUR WORKS. 


One of the most interesting excursions arranged 
in connection with the Conference of the Institu- 
tion of Civil Engineers, to be held in London next 
week, will be that to the Harbour Works in pro- 
gress at Dover, as almost every branch of engineer- 
Ing practice is there represented. The mechanical 
engineer will be interested in the many ‘‘ Goliath ” 
cranes and other appliances for carrying out the 
work of constructing the sea-walls and breakwaters; 
electricity is applied in the manufacture of the 
cement concrete blocks and for lighting the works ; 
the civil engineer will find much that is suggestive 
in the method of preparing foundations, of con- 
structing the concrete blocks, and of building the 
sea-walls and breakwaters; while the bridge-builder 
will study, with some advantage, the great iron 
viaduct—1200 ft. long—which forms, with the con- 
crete extension, the new Prince of Wales Pier— 
fully half a mile long—now completed. 

The works represent a project of national im- 





for the anchorage of warships of greatest draught, 


while at the same time the depth is not so ex- 
cessive as to involve undue expense in the con- 
struction of piers and breakwaters. The bottom, | 
being of chalk, chalk marl, and marl and flint, | 
offers a good foundation for such works. Experi- 
ence has also demonstrated that the ground was sufli- 
ciently tenacious to hold a ship at anchor through the 
heaviest of gales, and observations and tests on the 

uality of the silt held in suspension have proved | 
that there is little likelihood of such a deposit as | 
could minimise the depth of water after a long 
lapse of time to any material extent. 

The Admiralty Pier, 2000 ft. long, with a turret 
head, was built as the result of the deliberations of 
one of the Royal Commissions. The convict prison 
at the top of the cliff beyond the castle was another 
result, and was erected in the ’sixties, with the 
idea of carrying out a scheme by convict labour; 
but this, like so many of the other proposals, was 
departed from, and the prison is now used for 
military delinquents. 








Pier and the Admiralty Pier. 
is constructed of concrete blocks. 
intention was that 


his recommendation they undertook certain works, 
with the main object of providing sheltered berths 
for the cross-Channel traffic. This scheme—which, 
as we have said, has since undergone modification, 
owing to the development of the national harbour 
—involved, first, the construction of what is now 
known as the Prince of Wales Pier, which has been 
built by Sir John Jackson, as contractor, from 
the esplanade at the north-eastern corner of 
the tidal harbour. The 1200 ft. nearest the 


shore is built as an iron viaduct, about 32 ft. wide, 


in order to allow free circulation of the sea-water 
through the area between the Prince of Wales 
The seaward end 
The original 
it should be carried south- 
westward to a point about 1700 ft. from its com- 


mencement, so that it would have terminated 
almost opposite to the turret head of the Admiralty 
Pier. 
Admiralty Pier should be continued almost due 
It was not until 1895 that | east, to protect vessels entering the new com- 


At the same time it was proposed that the 
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a decision was definitely come to for the carrying | mercial harbour against the south-easterly winds 
tion at frequent periods for over 60 years. Indeed; | out of the long-discussed project for a national | and currents. 
as far back as the Ehzabethan era, Sir Walter) harbour. At that time Messrs. Coode, Son, and! The decision in 1895 to construct a national har- 
Raleigh urged the importance of such a harbour Matthews, the well-known harbour engineers, were | bour has materially altered this proposal. The Prince 
from a commercial and national point of view. | engaged on works which had been suggested by of Wales Pier, as shown in the plan, has been car- 
There is not, he said, ‘‘in the whole circuit of this| the late Sir John Coode, for the improvement of | ried out almost in a straight line for its full length 
famous island, any port, either in respect of! the landing facilities for cross-Channel passengers ;| of 2850 ft., terminating in a round head, with a 
security of defence or of traffic or intercourse, | and it will be admitted, upon an examination of | lighthouse. The Admiralty Pier is also being ex- 
more convenient, needful, or rather of necessity|the general plan of the works, annexed, that tended 2000 ft. ina south-eastward direction, instead 
to be regarded, than this of Dover, situated on a| both schemes have since been grafted together, | of for a much shorter distance in an eastward direc- 
renaggea next fronting a puissant foreign | with satisfactory results. The Admiralty works are tion, while a spur 425 ft. long is soon to be com- 

ing, and in the very straight, passage and inter-| printed in black upon this plan, and the Dover)| menced from this Admiralty Pier, almost opposite 
course of almost all the shipping of Christendom.” | Harbour works are shaded with crossed lines. | the head of the Prince of Wales Pier, so as to form 
Several Royal Commissions and departmental; The original scheme of the Dover Harbour Board | an entrance, 475 ft. wide, into the commercial 
committees have, since 1840, taken the same|may be briefly described. The Admiralty Pier, | harbour. The effect of this will be that this 
view, and have brought forward schemes, all of completed in 1871—twenty-four years after the harbour will be even more adequately protected 
them having as their main idea the enclosing of a/| letting of the contract—has been utilised since for | than formerly, and there will be an area of 68 acres 
large anchorage area by breakwaters and piers. | the cross-Channel traffic, but the sea ran so high | instead of 57 acres, as contemplated in the original 
The suitability of the harbour for such an anchorage | before heavy south-westerly gales that it washed| scheme. For the mooring of Channel steamers 
has been determined by investigations at various | completely over the top of the pier, and made it within this harbour the original intention was to 
times. The depth of water within 1000 ft. from | uncomfortable, and sometimes almost impossible, for | run two jetties out from land reclaimed in front of 
the shore is from 14 ft. to 19 ft. at low water, and | passengers to land, even when the ship was moored | the Lord Warden Hotel; but this has also been 
at 2000 ft. from 30 ft. to 39 ft., as shown on the/| on the lee side of the pier. The Harbour Board at departed from, and the intention now is to con- 
plan, Fig. 1, annexed, so that there is sufficient! Dover consulted the late Sir John Coode, and on! struct a pier with a large railway station, as shown 


portance, which has been the subject of considera- | 


e 
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on the plan (Fig. 1). This pier, for the accommo- 
dation of Channel traffic, has not yet been com- 
menced, but the contracts will probably be let 
within a few months. It is to be about 1100 ft. 
in length and 280 ft. in width, so that it will 
easily accommodate two outward-bound boats on 
one side, and two inward boats on the other. 
The whole of the pier is to be covered by a rail- 
way station having three platforms, where four 
trains may stand at the same time. The area to 
be ultimately reclaimed here extends to about 
5 acres. While dealing with the commercial har- 
bour, it may be stated that it is further the in- 
tention to construct a viaduct 800 ft. in length on 
a curve from this reclaimed area to the masonry 
part of the Prince of Wales Pier, as shown on the 
plan, with a swing-bridge to afford entrance to the 
tidal harbour and docks. This railway viaduct is 
for the railway transit of passengers from Atlantic 
liners calling at the Prince of Wales Pier on their way 
from and to such Northern ports as Bremen, Ham- 
burg, Rotterdam, Antwerp, &c. These may run 
alongside this pier on their way to and from Cher- 
bourg and New York, to embark or discharge the 
mails and passengers for London. Such an idea 
has frequently been proposed, and it has been 
pointed out that as it would not take the vessels 
more than three or four miles out of their route, 
and that as the ships may steam full speed almost 
right up to the pier, there would be a very great 
saving of time, as compared with the detour at slow 
speed through Spithead into Southampton and out 
again, or with the run into Plymouth Sound. 

Turning now to what may be termed the purely 
naval part of the harbour, it will be seen that the 
area enclosed is 610 acres, exclusive, of course, 
of the 68 acres for commercial use, the total 
area being thus 678 acres, which excludes the 
Granville Dock, the Wellington Dock, and the 
tidal harbour giving an entrance to them. This 
is the largest area contemplated in any of the 
schemes put forward since 1840. That laid down 
by the Commission of 1844, when the construction 
of the Admiralty Pier was authorised, included only 
551 acres, while the project of 1840 included only 
450 acres. The increased anchorage is the more 
important as it includes water ranging up to 40 ft. 
in depth at low water, the rise of tide at springs 
being 18ft.9in. The Admiralty scheme for enclosing 
this area embraced also the reclamation of 22 acres 
of foreshore immediately under the eastern cliffs, 
and extending for 3850 ft. eastwards from Dover 
Esplanade. At the further end of this reclaimed 
land there is now being built seaward the eastern 
arm of the breakwater, which is to be 3320 ft. long, 
and of which 1880 ft. have now been completed 
to low-water level. It will terminate with a 
turret head. An entrance 600 ft. wide is to be 
fermed here into the anchorage. An island break- 
water, 4200 ft. long, is to be built almost parallel 
to the shore to protect theanchorage from the south- 
east. This work has not yet been commenced. 
The Admiralty Pier extension of 2000 ft. completes 
the ring of seawall enclosing the area. It will be 
noted that the line of the Admiralty Pier extension 
overlaps the end of the southern breakwater, so 
that vessels approaching the harbour will enter 
practically in slack water, even when there is 
running a strong east-going current. The opening 
at this point is increased to ft. to facilitate 
easy ingress and egress. 

The contract for thé whole of the Admiralty 
works—those indicated in black on the plan—was let 
to Messrs. Pearson and Son, Westminster, early in 
1898. The seawalls and breakwaters embraced in 
this contract are being built up of blocks of 6 to 1 
cement concrete, ranging in weight up to 42 tons, 
and laid on a foundation bed of chalk prepared by 
divers.. The various courses are bonded together 
by variations in the lengths of the blocks, and the 
two outside courses are joggled together to prevent 
lateral motion, with 4 to 1 cement concrete ‘‘ pins” 
fitted into circular cavities formed half in each 
abutting block. All the blocks above low-water 
level are grouted with 2 to 1 cement, and the faces 
above the same level are of granite with a slight 
batter, the lower part of the work being a. 
The eastern pier rises to a height of about 40 ft. above 
low water of ordinary spring tides, while the 
depth below that to the foundation on the chalk 
varies up to 47 ft. The total height of the wall 
thus reaches a maximum in some places of 87 ft. 
The width at foundation level is 54 ft., and at top 
47 ft. 6 in., where there is a massive coping of 
granite 4 ft. wide and 4 ft. high. The Admiralty 





Pier and the island breakwater to be built to 
seaward are also of the same general construc- 
tion. A concrete apron is being formed along 
the seaward side of the piers and breakwaters ; 
and at the shore end corners, where pier and re- 
taining - wall meet, there is a curved slope, as 
shown on the plan, with a very flat gradient. The 
waves are thus given a circular motion, so that the 
one dissipates its energy against the other instead 
of exerting a direct force upon the breakwater or 
retaining-wall. Such slopes on the seaward side 
are of granite, the others are of concrete blocks. 

Operations were first commenced at the eastern 
works by the reclamation of the foreshore at the 
foot of the east cliff, formerly washed by every 
tide. The area reclaimed stretches for a dis- 
tance of 3850 ft. eastwards from the Dover Pro- 
menade, the width being about 250 ft., giving 
a total area of 22 acres. A temporary jetty had 
first to be constructed at the western end of the 
site for the reception of materials, &c., because, 
owing to the absence of any available ground in 
the initial stage, it was necessary to do most of 
the work of preparing blocks, &c., at Sandwich. 
For the building of a retaining-wall along the front 
of the reclaimed land staging was erected on piling 
with lattice-girder bearers. The wall was built of con- 
crete blocks, with granite ashlar face and cope, andthe 
filling behind is of chalk, obtained by scarping the 
cliffs by stean: navvies, which discharge the material 
into tipping-wagons. The chimneys of one or two of 
these navvies working on the face of the cliffs can be 
discerned in the view given on page 776 (Fig. 4), 
while in the foreground are the side and end 
tipping-wagon banks. As soon as the ground was 
thus filled, a strong wooden barricade was erected 
as a protection against the sea driven by south- 
westerly gales, and the site was utilised as a block- 
making yard and for workshops, Messrs. Pearson 
having here a fair-sized engine-fitters’ shop for 
repairs to cranes, &c., a tool-fettling shop, and 
a small brass and iron foundry. The yard is 
utilised in connection with the adjoining east arm 
and the breakwater only, the material for the 
Admiralty Pier, nearly 1} miles distant, has been, 
and continues to be, made in the yard immediately 
to the west of the works, and adjacent to the 
South-Eastern Railway. 

There are several interesting mechanical features 
in connection with the block-making at the eastern 
section of the works. The moulds on the block- 
making floor are arranged in six rows, having over 
each a track, on which travels an electric concrete- 
mixer. In the middle, and on a still higher level, 
there is a charging platform for supplying material 
to each of the six mixers. This platform is fitted 
with two hoppers for each of these mixers, and 
they receive their sand and gravel from hand 
trucks, whilst the cement is passed through con- 
veyors into a bucket mounted on a pivot, so that 
it may serve either hopper, or hang below the 
funnel of the conveyor. The sand, gravel, 
and shingle arrive by rail from Sandwich and 
Rye, at the top of the chalk cliff, and are 
conveyed to the charging platform by means 
of an endless-rope inclined railway, the descend- 
ing full trucks pulling up the empty wagons. 
The inclined railway has four tracks, so that two 
trucks are always descending at the same time; and 
the railway is continued along each side of the 
charging platform, so that the wagons can fill the 
hoppers on either side. These hoppers also receive 
the charge of cement from the pivoted bucket, ready 
for the full charge of the Messent mixer. The 
contents of the tank, sand trucks, and cement 
bucket are arranged to secure a correct proportion 
for the charging of the mixer. This latter is of the 
ordinary Messent form, and is mounted in its car- 
riage on a shaft rotated by an electric motor. 
Sixteen revolutions are regarded as sufficient to 
mix the 6 to 1 cement concrete. As the carriage is 
meanwhile travelling, with the assistance of a 
second motor, from the charging platform to the 
point where the concrete is to be dropped into the 
block mould, no time is lost. The electric motors 
obtain their current from rail conductors, charged 
from the Dover Town supply mains. 

The moulds for forming the concrete blocks are 
built up of timber with heavy framing. They vary 
in size up to 14 ft. in length, 7 ft. 6 in. wide, and 
6 ft. deep. The front and back walls are arranged 
so as to facilitate the release of the blocks, and 
they are held in place by heavy screws during the 
filling and setting. The inside walls of the moulds 








are at first coated with a greasy composition, 





obtained as a residual product from soap works. 
Wooden lewis bolt-cores, similarly greased, are 
mounted on wooden boxes placed in the bottom. 
The concrete is then filled into the mould, while 
workmen ram it well in. This filling operation, 
takes, even with the largest of blocks, only an 
hour and a half. The surface is then struck off 
with a straight-edge. The material is left in 
the box for a week to set; the sides are then 
eased off, and the cores are removed, lewis bolts- 
taking their place. The T-heads of these latter, 
when turned round, bear on the wooden boxes in 
the bottom. By means of these bolts the block is” 
lifted and conveyed by the ‘‘ Goliath” crane to the 
storeyard, where it lies for at least a month before 
being used in the works. 

We have mentioned that above low-water mark 
the piers and breakwaters are faced with granite.. 
This face is built up within the concrete block 
moulds, generally occupying a day; on the next” 
day the work is pointed, and on the third day 
the space behind is filled with concrete, and the 
block with its ashIar facing is then finished in the 
usual way. 

For the construction of the eastern arm of the 
breakwater, a temporary gantry was built on each 
side of the site of the pier, the distance between. 
the two gantries being upwards of 70 ft. in the 
clear. The piling for this staging is in all cases of 
Tasmania blue gum timber. This was selected. 
because of its specific gravity ; as the piles are in 
some cases 100 ft. long, and of considerable weight, 
it was felt that if any of them got adrift, they might 
cause serious damage in floating down the Channel. 
This is rendered impossible by the choice of this 
timber, as it will not float. It has proved strong, 
and stands worm action well. 

The temporary gantry is built in 50-ft. bays, sup- 
ported on a series of groups of six piles, four of 
them driven vertically, with two batter piles on the 
outside. These piles are braced with rail-struts and 
tie-bars, as shown on the engraving, Fig. 10, page784. 
On the top there are placed box girders or joists, 
with angle tie-pieces and flitch timbering over them, 
to carry the main girders, which are of lattice con- 
struction, about 6 ft. deep, and in 50-ft. lengths. 
There are three continuous girders to the width 
of the gantry. There is, of course, a heavy timber 
flooring, and the rails carrying the ‘‘ Goliath” 
cranes--which are at 100 ft. gauge throughout 
the works—are laid over the lattice girders. 
The gantries on each side of the permanent work 
are further braced together by lattice girders, 
stretching over the works, at about 50-ft. in- 
tervals, with a series of diagonal stiffeners. near 
each end. As a rule from 15 to 20 bays— 
750 ft. to 1000 ft. in length--are in use. On these 
are carried, first, at the landward end, two **Goliath” 
cranes laying blocks ; a third for lowering and lift- 
ing the diving-bell in which the men dress the 
foundation bed for the blocks ; a fourth ‘‘ Goliath” 
crane near the seaward end operates the grabs ex- 
cavating the foundations, while at the seaward 
point of the gantry there is a crane and pile-driver. 
This pile-driver is, as a rule, supported on lattice 
girders which are telescoped ahead of the piles 
already driven on the cantilever system. ‘The 
general view on page 776, Fig. 3, affords an idea of 
the general appearance of the work at the east arnt 
of the breakwater, and shows the successive operza 
tions on the gantry. At the landward end of the 
gantry a barge may be seen in operation withdraw- 
ing the piles alongside of the finished structure. 

tt is scarcely necessary to describe the powerful 
‘*Goliath” cranes in use ; most of them are by Messrs. 
Ransomes and Rapier, of Ipswich, while one or 
two are by Messrs. Lobnitz and Co., of Renfrew ; 
the design of both forms is now well known and 
has been illustrated in Enerneerina. The cranes 
for block-laying are of 45 tons power, tested to 55 
tons ; those for the bell are of 60 tons carryin 
capacity, while the grab itself has a capacity of 
5 cubic yards. The material grabbed is delivered 
by a side shoot to barges lying alongside. 

There are several diving-bells on the works, the 
largest being 17 ft. long, 11 ft. 6in. wide, and 
6 ft. 6in. high, with a total weight of about 40 
tons. It is built of steel plates riveted together, 
the side plates being continued above the top to. 
form eye-holes for suspending the bell to the 
crane. Cast-iron kentledge lines the lower part 
of the inside walls, so as to lower the centre of 
gravity. In the interior seats are provided, while 
suspended to the top is a tray for holding the 








material excavated in the preparation of the foun- 
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dation beds for the blocks. Electric light is used, 
and there is further an electric telephone from the 
interior ; but, as a rule, the old system of rope 
communication is adopted. Four men descend 
with the bell, and an air pressure varying from 2 to 
24 atmospheres is maintained by powerful air- 
compressing pumps with reservoir. In this pres- 
sure the men work for four hours, the operations 
being carried on continuously, night and day, when- 
ever weather permits. 

The foundation bed being thus prepared for the 
blocks, it becomes a simple matter to have them 
lowered into position. They are guided into place 
by divers working with the usual diving-dress. At 
the eastern arm the progress has been at the rate of 
about 80 ft. to 90 ft. of completed structure per 
month ; although in some months, with favourable 
weather, over 100 ft. have been done. Last year 
1000 ft. of the foundation course were laid. 

The work at the Admiralty Pier is carried out in 
very much the same general way. Generally the 
depth of water alongside the extension is about 
40 ft. at low water, the rise of tide being 18 ft. 9 in., 
and as the work is founded at about 47 ft. below 
and extends to about 43 ft. above the low-water 
level, the total height of the structure from the 
top of the foundations to the top of the parapet 
is about 90 ft. It is even greater at points 
where the chalk was found to dip, or where 
pockets of soft stuff were met with. In such in- 
stances, of course, the excavation was carried down 
to the solid bottom. The width at the top of 
the work is 45 ft. There is an upper platform 
10 ft. 8 in. wide, with a parapet on the south- 
western, or seaward, side of 3 ft.in width. Ata 
lower level there is a platform 7 ft. 6 in. wide, 
while on the main platform of the pier—on the 
harbour side—there will be laid two lines of rails. 
The apron on the outside of the works is 25 ft. 
wide. This has been laid, with the assistance of 
a 20-ton jib crane, with immense concrete blocks, 
as in the case of the whole works. Of the 2000 ft. 
in course of construction there are now completed 
1325 ft. at the formation level, 1390 ft. at the 
low-water level, and 1600 ft. at the foundation, 
so that the foundations are in advance of the top 
course by 275 ft. The progress during the month 


of May has been especially satisfactory, as 601 


blocks were laid, representing 75 ft. of the com- 
pleted work. 

The method of preparing these concrete blocks 
for the Admiralty Pier extension differs only 
slightly from that in use at the eastern arm. In 
this case half the material comes from Sandwich, 
and the other half from Rye, and, as the latter 
stuff is coarser, they are mixed in equal proportions. 
The material is received by rail in hopper-bottom 
trucks, which are lifted bodily by the ‘‘Goliath” 
crane, and the contents emptied on toabin. From 
this the material is raised in trucks, of 1 cubic yard 
capacity, to the charging platform, where the same 
system of hoppers and screw conveyor are utilised 
for the passing of the charge to the Messent mixer, 
as in the case of the eastern works already de- 
scribed. The mixer, instead of being mounted on 
a portable carriage, is here placed immediately below 
the hopper, and is rotated by shafting, driven by a 
steam engine. The mixer discharges into trolleys 
at a lower level, and these convey the concrete to 
the block moulds. The time taken from the loading 
of the material into the truck at the bin until the 
mixed cement is tipped into the block mould rarely 
exceeds three minutes. 

An interesting part of the work in connection 
with the Admiralty Pier consists in the widening 
of the pier at the turret head of the old structure. 
This turret head, on which there was built a light- 
house, with a revolving turret having two heavy 
guns, rose to a height of about 15 ft. above the 
ordinary pier level. When the new work was com- 
menced in connection with the Dover Harbour 
Works, there was no int2ntion to abandon this 
turret ; it was therefore decided to run the new 
pier round the east side of the turret. The 
turret-head widening extends for a length of 
687 ft., and a width or total clearance at 
the knuckle of the turret head of 30 ft. This 
interesting piece of work is shown in progress in 
the photograph reproduced as Fig. 11 on page 
which illustrates the temporary gantry sing 
round the turret for the construction of the sea- 
wall. It should, perhaps, be explained that the 
crane illustrated is a temporary built-up structure. 
The inclined way shown in the photograph was 
made to enable the work on the main extension 





beyond the pier-head to proceed even before the 
work alongside the turret was commenced ; and in 
this connection it may be mentioned that the 
trucks used for the immense concrete blocks con- 
sist of the frames and wheels of old locomotive 
tenders, the ordinary trucks being quite inadequate 
in strength. 

But to return to the widening works. The re- 
taining-wall up to low-water level is built of rather 
smaller blocks than the main works. Above low 
water, the blocks here, as elsewhere, are faced 
with granite. The filling between this retaining- 
wall and the Admiralty Pier is of chalk, the maxi- 
mum width thus filled being about 40 ft. Due pro- 
vision is made by pipes, &c., to take off surface 
water. 

Another interesting feature in connection with 
the Admiralty Pier work was the provision made 
for the turret-head light. As the gantries of the 
‘Goliath ” cranes were certain to obscure the exist- 
ing light, it was decided at the outset to build an 
iron lighthouse 90 ft. above high-water level, so 
that it would be seen over the tops of the ‘‘Goliath” 
cranes. The main structure of this temporary 
lighthouse is a tower, wrought iron riveted, with 
six column stays braced together, and secured 
at foundation level on a wrought-iron platform, 
built up of H-joists and lattice girders, and secured 
by long lewis bolts to the floor of the pier, and at 
the face to knee bearings, bolted into the ashlar 
masonry. As the work proceeded, it became 
necessary to provide a lighthouse of the same 
height and power which, supported on a top struc- 
ture corresponding to the main framing of a ‘‘ Go- 
liath ” crane, moved forward with the cranes. This 
portable lighthouse is shown in the engraving 
forming Fig. 10, page 784, which is a view seaward 
of the Admiralty Pier Works, showing the gantry, 
cranes, &c., the fixed lighthouse remaining as a 
stand-by. This view also shows clearly the con- 
struction of the temporary gantries, which is here 
the same as at the eastern arm, already described. 

Turning now to the details of the commercial 
harbour, the priicipal work was that in connection 
with the building of the Prince of Wales Pier, 
which for a length of 1200 ft. is an iron structure, 
while the seaward length of 1650 ft. is of concrete 
masonry. The iron structure is carried on wrought- 
iron piles, built up of four segments, with an 
internal diameter of 8in. There were three of these 
piles to the ordinary width of the bridge, but at the 
three stiffening bays, where the deck is increased 
from 32 ft. 44 in. to about 60 ft. in width, there are 
five such piles (see Fig. 6, page 777). The outside 
piles in all cases were screwed into the chalk, the 
shanks being formed of solid steel 8 in. in diameter, 
with steel screw blades, fixed thereto and gripped 
with a band securely bolted. The outside piles, 
which have a batter of 1 in 12, were screwed 
into position by means of a pair of hydraulic 
cylinders working upon a rack-wheel. This rack- 
wheel was mounted on the pile, and secured to 
the flanges of the segments. The hydraulic cy- 
linders, which worked horizontally, rested on bear- 
ings, and had projecting arms, which were moored 
to suitable props, so that when hydraulic pressure 
was admitted to the cylinder, the ram exerted 
power against the rack, each stroke forcing the pile 
round a quarter of a revolution. /In the case of 
the centre piles, over which a railway track runs, 
it was decided to bed the piles in cylinders, filled 
with concrete, so as to provide for fissures in the 
chalk bed. These cylinders, which are 8 ft. 10 in. in 
diameter, were built up of cast-iron segments, form- 
ing a length of 6 ft. They were sunk by gravity, a 
series of cylinders being connected together, so that 
they extended considerably above high-water level. 
The bottom cylinder was thus sufficiently weighted 
to enable it to sink into the chalk to a distance of 
12 ft. below the level of the bed. To facilitate 
this sinking the water was pumped from the 
interior, air locks were formed at the top, and 
workmen, under compressed air, excavated the 
chalk. When the cylinder had been sunk to the 
required depth, the air chamber was taken off, and 
water again allowed to flow in, 3 to 1 concrete 
being tipped in to forma seal. This was left for 
60 hours to set, and the water again drawn off, 
a foundation stone placed in position on the con- 
crete bed, and on this there was placed and bolted 
the central wrought-iron pier. The interior of the 
cylinder was then filled with concrete, and the 
superincumbent cylinders above foundation level, 
utilised only for the purposes of sinking, were 
removed for use with other piers. 


‘ 





The bracing of these columns is well shown in 
our engraving, Fig. 6. At three points iron clips 
were riveted in segments over the piles and wedged 
inside ; to these were bolted H-joists for horizontal 
bracing with screw diagonal tie-rods. On the 
top of the iron piers there is a steel coping to 
carry the top bracing and the longitudinal girders 
for the deck of the pier. The coping is also 
wedged on the inside, and is, moreover, grouted 
with cement. The longitudinal girders are of the 
double-box lattice continuous type, of 40-ft. spans, 
and on the bottom flange there are carried cross 
stiffening girders at 20-ft. intervals. 

The flooring, which is well shown in Fig. 7, 
page 777, consists of troughing carried on the top of 
the longitudinal girders. This troughing is filled 
solid with concrete, the floor of the roadway being 
formed of Seyssel asphalt. On the outer edge of 
the decking there is a bull-nosed cornice, as shown 
in Fig. 6. There are castings laid from end to 
end of the bridge, forming a pavement kerb, a 
gutter and a roadway kerb. On the edge of the 
bull-nosed cornice and kerb there is laid a con- 
tinuous concrete joist which carries the slabs form- 
ing the footpaths. Provision was made in these 
concrete joists for electric light conductors and 
water pipes. The roadway is laid with a slight 
camber. The width of the pier is 32 ft. 44 in., 
having a footpath on each side 54 ft. wide within 
the railing, and a roadway of 16 ft. clear. On each 
side of the stiffening bays there is sitting accommo- 
dation, while the central bay, shown in Fig. 7, 
has shelters. It is scarcely necessary, in view of 
the photographs which we publish, to say that 
the structure is not only spacious, but very 
handsome. 

The masonry length of the pier has been built up 
of concrete blocks of an average weight of 20 tons, 
faced with granite above low-water level. The 
width of the roadway is in this case 35 ft., and 
the height above high water of ordinary spring tides 
is 10 ft. As it is anticipated that Atlantic liners 
may run alongside to embark and disembark pas- 
sengers, two fender berths have been constructed 
on each side, with cast-iron horn bollards at 
intervals of 80 ft. (Fig. 8). The fenders are made 
of greenheart piles 15 in. by 15 in., placed at short 
intervals. On the commercial harbour side of the 
pier, as shown in Fig. 8, a two-tier landing-stage 
has been built in a recess on the masonry for goods 
and passenger traffic. The lower platform is built 
on the concrete, and the two other platforms are of 
timber, supported on piles and cross-beams, resting 
on bearing blocks of cast iron secured on knee- 
pieces bolted to the masonry of the pier, and to the 
upright timbers, which are also secured to the face 
of the pier. These platforms are 9 ft. wide, and 
are reached by broad flights of stairs. 

The round head of the pier, which is well shown 
in our illustration, Fig. 9, is 55 ft. in diameter, 
and is constructed with a storm parapet, the height 
above cope level being 7 ft. As shown, there are 
two flights of steps. The lighthouse has been 
built on the circular head, the height from the head 
level to the top of the masonry cope being 37 ft., 
and to the lantern 33 ft. 8in. The lantern, which 
is of the fourth order, with a green flashing light, 
has its focal plane 44 ft. above high water of 
ordinary spring tides, and there is a fog bell 
mounted at the cope level, and operated, as usual, 
by clockwork. The tower is built of concrete, 
faced with fine-dressed granite ; the interior shaft 
is 5 ft. in diameter, accommodating stairs with an 
intermediate landing. 

The masonry pier is at a lower level than the 
iron viaduct, as shown in Fig. 8, in order to pre- 
vent the sea from lifting the viaduct deck, and the 
difference in level is overcome by a gradient on the 
masonry pier, so that the girders and flooring of 
the viaduct simply bear against the masonry face. 
The scheme of the Dover Harbour Board contem- 
plates the construction of a viaduct from this 
masonry pier for a railway to the main passenger 
lines of the South-Eastern and Chatham Railway, 
as shown on the plan, Fig. 1, so that enger 
trains may run from the double line of rails on this 
masonry pier direct to London, for the convenience 
of passengers from Atlantic liners. 

Messrs. Coode, Son, and Matthews are the 
engineers for the Dover Harbour, their resident 
engineer on the works being Mr. John Kyle, 
while the contractor was Sir John Jackson, of 
Westminster. For the other works, being carried 
out for the Admiralty under ‘the Naval Works 
Act, under which Sir Henry Pilkington, K.C.B., 
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is engineer-in-chief, Messrs. Coode, Son, and 
Matthews are the chief engineers, and Mr. Maurice 
F. G. Wilson the superintending engineer. The 
contractors for this of the undertaking are 
Messrs. Pearson and Son, of Westminster. 








GRINDING MACHINES AND 
PROCESSES.—No. XXIII.* 


By JosrrH Horner. 


In treating of the separate details of the cylin- 
drical grinders, we commence with the headstocks 
from which the work is driven—equivalent to 
those of lathes. Such work may be carried between 
centres, and driven by the spindle as in common 
lathe operations; or it may be driven on dead 
centres, which is essential to the production of the 
finest results; or it may be carried on a face 
plate or in a jaw-chuck. Headstocks may be made 
with or without provision for swivelling. Gene- 
rally, however, in the ordinary type of machine they 
swivel to permit of angular grinding, and also of 
face-grinding done at an angle of 90 deg. with the 
longitudinal axis of the machine table. The same 
types of headstocks may serve for plain and uni- 
versal machines, the essential difference in the two 
lying in the wheel slides. When, however, work 
has to be ground between centres, the mechanical 
conditions are not quite the same as when face work 
has to be done. Thus, a shorter bearing or bear- 
ings to the headstock spindle would serve in the 
first case than in the second. In the latter the 
overhang would produce unsteadiness in a short, 
poorly-supported spindle. A point to note, there- 
fore, in a machine to be used for both classes of 
work, is the length of bearing support afforded to 
the spindle. Another matter is the vibration of the 
work at high speeds. This can only be counter- 
acted by perfect fitting, combined with ample pro- 
portions of bearing surface and mass of metal suit- 
ably disposed. These receive exposition in ma- 
terials, methods of fitting, of adjustments for wear, 
of general design. 

Accordingly the headstock of a grinder, like that 
of a lathe, must, in order to be perfectly steady at 
high speeds, have a much larger bearing in front 
than at the back, for here the greater strain and 
wear come. Perfect fitting can only be secured by 
grinding holes, bushes, and spindles, and perma- 
nence of form by using close-grained hard or 
hardened materials. When grinding has to be 
done to fractional parts of a thousandth, the slight 
amountof wear which mightbe permitted to develop 
in ordinary metal-cutting machines would be fatal 
to fine finishing in the grinder. Accordingly the 
fitting of brasses and caps, which is suitable for 
some forms of simple grinders noted earlier in this 
series, cannot be retained, but partly split or 
springy bushes are substituted, in which wear can 
be taken up without disturbing the alignment. 
The take-up is endwise in some cases, up and down 
in others. Such bearings are also more suitable 
for the high speeds, because, although split, they 
are practically the same as solid bushes as far as 
rigidity goes. 

Another problem of wear is that of the fitting on 
the nose for pulleys and chucks. A screwed nose 
is essential, but as the thread is always liable to 
wear, and throw the screwed object out of truth, 
accuracy is maintained by having about half the nose 
plain, and making a ground fit between this and 
the pulley or chuck. 

The same class of headstock is not used on all 
sizes of grinding machines of the same type by the 
same firms. Differences in dimensions are best 
met by changes in design, as we shall see now by a 
study first of various heads. 

The headstock of the Brown and Sharpe grind- 
ing machines is built on two patterns. In one, 
used on the smaller machines, a single long bearing 
is used for the spindle ; in the other, two bearings 
are fitted to give greater length and stability to the 
longer spindle used. In each provision is made for 





* The dates at which the previous articles appeared are 
as follow, No. I. to No. XII. being in our last volume :— 
No. I., July 4; No. II., July 25; No. III., August 8; 
No. IV., August 22; No. V., September 5; No. VI., Sept- 
ember 19; No. VII., October 10; No. VIII., October 24 ; 
No. IX., November 7; No. X., November 21; No. XL, 
December 12 ; No. XII., December 26, 1902 ; No. XIII., 
January 16; No. XIV., January 30; No. XV., 
February 20 ; No. XVI., March 6; No. XVII., March 20; 
No. XVIII, April 3; No. XIX., April 17; No. XX., 
ms Ga No. XXI,, May 15; and No, XXII, May 29, 





driving the spindle and for driving the work on 
dead centres, and this, of course, renders two 
pulleys, or sets of pulleys, necessary. 

The headstock as now made for the No. 1, or 
smallest Brown and Sharpe machine—one of 8-in. 
swing and 24 in. between centres—is shown in Figs. 
326 and 327, page 780. The older pattern for the same 
machine is seen in Fig. 328. The main features 
are alike in each. There is one long split bearing, 
or box a of phosphor bronze, wear in which is taken 
up by loosening the screws b with tapered points, 
and then tightening the cap with screws c on the 
opposite side, the cap being split in the fashion com- 
mon to one of the types of clamping lugs of lathe 
poppets. The screws b prevent the box from being 

inched too tightly, and these must be slackened 
er the bearing is clamped down by ¢. Separate 

ulleys are used for live and dead-centre work. The 
inden larger pulley A is the one which is employed 
for driving the spindle, the smaller one B in front 
for dead centres. When the latter is in use, the 
former is secured to the head by a pin d, seen 
above. In the older type the vertical screw (Fig. 328) 
effects this locking. 

The hinder i A is brought well over the 
rear end of the head, thus affording a nearly central 
pull on the spindle, and giving protection from the 
entrance of grit. The front pulleys B, of which 
there are two, large and small, are screwed over a 
sleeve e, which runs on the nose of the spindle, re 
tained endwise by a collar on the spindle. The 
screw does not extend along the whole length, but 
a plain portion next the thrust collar f of the 
spindle assists in the maintenance of the truth of 
the fitting of the pulley and sleeve. The smooth 
bearing portion is ground with the spindle in place. 
End thrust is taken by the collar f on the spindle, 
and its faces are protected by a cap g fitting over 
that end of the headstock. Wear of the collar is 
taken up by the nut h atthe rear. The oil-distri- 
buting channels for lubrication of the spindle and 
the dead-centre pulley will be noted. The spindle 
is hollow throughout its length, and coned at the 
nose for centres. 

The base C of the headstock has tongues jj 
which make a true scraped fit with the tee slot in 
the table. Clamping bolts D in the slots fasten the 
headstock down by a tapered bolt, which draws the 
clamping block upwards when screwed inwards. 


The upper part of the head E swivels by a central 
pin, and its base is graduated into degrees for setting 
to angles. 


The headstock for Nos. 2, 3, and 4 universals is 
shown in Figs. 329 and 330, while the older type 
for the No, 2 is shown in Fig. 331. These machines 
are each of 12-in. swing, differing only in length 
between centres, being respectively of 30 in., 
40 in., and 60 in. capacity there. In this design 
two bearings are used, and the live spindle pulley 
is placed between them. The bearings are parallel, 
and wear is taken up by closing the caps BB. As 
these make a close fiton the bottom joint face of 
the casting, the seatings of the caps are first scraped 
to give the little clearance required for closing on 
the bearings on boxes. The caps being tightened 
down by the screws a a, the screw b, which has to 
be loosened before the caps are removed, is then 
retightened to insure the boxes filling their space, 
and to preserve the alignment of the spindle. The 
other screw c, seen in the cross-section, has nothing 
to do with taking up wear ; it is simply for retain- 
ing the boxes in position 

The pulley for the spindle drive is locked, when 
not in service, by the pin C. The dead-centre 
pulley D runs on a sleeve or bush e, which is fitted 
with a screw and plain surface fitting to the spindle 
nose, similar to the previous examples. Itis pre- 
vented from coming off by a collar at the front of 
the bush. End thrust of the spindle is taken on 
the collar f, and endlong wear is adjusted by the nut g 
at the other end of the box, the little clamping-plate 
seen there serving as a lock-nut. The spindle is 
hollow throughout, and it projects at the rear to 
allow a bolt to pass through to draw work up tothe 
face plate in order to true up the outside of a piece 
in readiness for gripping it in a chuck for the pur- 
pose of grinding out a hole. 

The base of the head is fitted, as in the previous 
example, with tongues to the table. But two 
bolts are used to clamp the head to the base, their 
heads sliding in a circular tee slot, the head swivel- 
ling on a centre pin. 

In the design made until recently, Fig. 331, 
four dust-caps a, a, a, a were fitted to protect 
the bearings; instead of these now, the bosses of 





the headstock casting are carried out over the 
bearing faces, as in Fig. 329. There is also 
a difference in the fitting of the caps, which are 
narrower in the new design, instead of extending 
the whole length of the bushings. 

The headstock of the No. 6 machine is illustrated 
in Fig. 332. The swing of this is 20in., and length 
between centres 96 in. The means of adjustment 
of the bearings are as in the last example. The 
live pulley is locked with a pin, as before, when the 
dead-centre pulley is in use, and the latter runs on 
a bush fitted to the nose, with a screw and plain 
portion, as in the previous types. End thrust is re- 
ceived also by the collar at the front, and slack is 
taken up by the front dust-cap, which is threaded 
to fit over the body of the headstock, Three 
similar caps, though not utilised for adjustment, ex- 
clude dust from the ends of the bearings elsewhere, 
A cap is fitted at the front to retain the dead- 
centre pulley in position endwise. The base is not 
shown, but the centre stud on which the head turns 
is seen in the figure. 

The variations in these Brown and Sharpe de- 
signs are mostly in the lesser details, The main 
features are common to all—the large bearin 
areas ; the absence of any unsupported length o 
spindle ; absence of overhang to the pulleys; the 
mass of the heads, particularly at the front portions; 
the perfect means for taking up wear, so that 
spindles and bearings shall run without the 
slightest suspicion of slackness ; and the neat pro- 
vision which is made for either method of driving, © 
namely—by the spindle or dead centres. Tho 
Brown and Sharpe Manufacturing Company have 
undoubtedly had a longer experience in the con- 
struction of universal and plain grinding machines 
than any other firm, and these illustrations there- 
fore represent the latest developments, justified by 
a unique experience in this particular branch of 
grinding machinery. 

Another firm which takes high rank in this type 
of machine is the Landis Tool Company (Messrs. 
C. W. Burton, Griffiths, and Co. are the English 
agents). The head of the Landis grinder differs 
from the Brown and Sharpe and most other designs 
mainly in the arrangement of the two pulleys. 
The head is made to swivel on a very deep base A, 
(Fig. 333, page 781), having a circular top, and it 
stands to one side of the base, Fig. 333 being a part . 
plan and part sectional plan view of a type which is 
now superseded by the improved forms in succeeding 
figures. This design allows the spindle to overhang 
the water pan, carrying the work over the pan at all 
angles. The edge of the upper fitting is graduated 
to permit of setting the spindle to any angle within 
90 deg. for edge and face grinding. It is clamped . 
with a centre bolt ; a tapered pin in a hole in the 
base fixes the straight position of the spindle. The 
bearings of the spindle are of phosphor bronze, split 
for adjustment, which is effected by drawing them 
along endwise in the head casting into which they 
are fitted by grinding. In the original design - 
(Fig. 333) the same pulley B was used for driving the 
spindle and driving on dead centres. For the first 
the locking-pin @ is withdrawn, and the pulley 
locked to its sleeve by means of a pin. In the 
second drive the locking-pin a is thrust into a slot 
in the collar, and the ities left free to run on its 
sleeve. A larger pulley C is fitted, when wanted, 
on the flange of the smaller pulley, a change which 
can be quickly made. The advantage of this device 
is that the common bearing is not disturbed, and 
there is less chance of dirt getting into the bearing. 

Later and present designs are shown in Figs. 334 
to 336. Fig. 334 illustrates the design of a spindle 
of 1897, the principal feature by which it is dis- 
tinguished from the earlier design being in the 
fitting of the pulleys for spindle-driving ‘and dead- 
centre work side by side. The advantage of this is 
that the belt can be slipped off one to the other 
quickly. The loose pulley A is fitted, as is usual, to 
a sleeve or bush of hardened steel a, the fitting being 
made by grinding. The bush must be removed 
when chucks or face- plates are wanted in use. 
The fast pulley B is screwed to the spindle. 

In the latest design (Fig. 335) the same arrange- 
ment of pulleys is retained, but the details of fit- 
ting are slightly different. The bush a fits ona 
parallel neck instead of on one parallel and 
tapered. Two speeds of loose pulley instead of one 
are provided for, and without having to unscrew the 
bush a. The larger pulley A! is fitted as a ring, by 
the screws b b, to the flange of the smaller pulley A. 
The fast or spindle-driving pulley B is screwed on 
the spindle, and the latter is locked by the insertion 
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HEADSTOCKS FOR GRINDING MACHINES. 


CONSTRUCTED BY THE BROWN AND SHARPE MANUFACTURING COMPANY, 


(For Description, see Page 779.) 
Fig. 334. 
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THE LATE DR. A. A. COMMON. 


WE regret to record the sudden death on Tuesday, 
the 2nd inst., of Dr. Andrew Ainslie Common, of 
Ealing, well known to numbers of our readers, not 
only as a most successful amateur astronomer, but 
also as the designer of numerous mechanical devices 
connected with the mounting and construction of 
large telescopes, Although not an engineer by pro- 
fession, Dr. Common was one of those men whose 
strong mechanical instincts enable them to carry out 
tasks which many more directly engaged in the per- 
formance of such work would hesitate to undertake. 

Dr. Common was born in Newcastle, on August 7, 
1841, and early in life he developed a strong interest 
in astronomy. His first really large telescope, how- 
ever, was an 18-in. reflector by Calver, of which he 
became possessed in 1877. Shortly after he himself 
took up the construction of large silvered glass re- 
flectors, and after a failure, due to the fracture of an im- 
‘| perfectly annealed glass disc, he, in 1879, completed the 
construction of a 36-in. reflecting telescope (the mirror 
for which, however, was made by Calver), with which 
he subsequently did such admirable work in celestial 
photography. It was with this instrument that he 
secured in 1883 the magnificent photograph of the 
Orion nebule which excited so much attention at the 
time, and which, in fact, constituted a complete revela- 
tion of the enormous value of photography for this 
line of astronomical research. The merit of this 
work was recognised by the award of the Gold Medal 
of the Royal Astronomical Society in 1884, while in 
1885 he was elected a Fellow of the Royal Society. 

The mounting of this 36-in. telescope was charac- 
terised by many interesting mechanical features, de- 
vised by Dr. Common, including employment of a 
hollow -polar axis placed in a suitable chamber con- 
taining mercury, so that the greater part of the weigl t 
of the moving parts was sustained by flotation. Evin 
this powerful instrument, however, did not sat‘sfy 
his requirements, and he entered on the con- 
struction of a telescope with a mirror 60 in. 
in diameter, with a focal length of 28 ft. 7 in., that 
focal length being aimed at as giving a scale of about 
6in. to the degree on the photographic plate. In 
the mirror as actually made, however, the focal length 
is somewhat shorter than this. To those interested 
in learning what the construction of a telescope like 
this really means, we can commend the reading of the 
admirable paper contributed by Dr. Common to the 
Royal Astronomical Society in 1891, and published 
shortly after in ENGINEERING (see vol. liv., pages 557, 
588, 616, 646), a paper which is really a monograph 
on the subject of constructing large telescopes with 
silvered glass mirrors. Not only did Dr. Common 
design this telescope, but he also designed the 
machinery used in grinding the mirror and the 
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devices for testing, &c., while he himself took a 
most active part in the actual carrying out of the work. 
Unfortunately, the position of this telescope at Ealing 
gave few opportunities for its efficient use, and it was 
ultimately dismantled. 

Besides the 60-in. mirror mentioned above, Dr. 
Common completed a number of mirrors of smaller 
size, amongst them a 30-in., now mounted at Green- 
wich, and a 36-in. at the Solar Physics Laboratory, 
South Kensington. He also produced some excellent 
flat mirrors of large size for use in coelostats, and 
many astronomers have reason to remember the gene- 
rosity with which he rendered aid in the completion 
of instruments. 

Dr. Common was elected a Fellow of the Royal 
Astronomical Society in 1876, and for many years — 
and up to the time of his death—served on its Council, 
occupying the positions of Vice-President and of 
Treasurer, while in the years 1895 and 1896 he held 
the office of President. He was a man of striking 
personality, a warm friend, ever ready to assist those 
in want of information, and possessing in a remarkable 
degree the power of imparting the results of his re- 
searches and experience in clear and simple language. 
No man could be more missed in the circle in which 
he moved, and his untimely death creates a blank not 
likely to be filled. Dr. Common leaves a wife, a son, 
and three daughters, who have the most sincere sym- 
pathy of his numerous friends in all parts of the world. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 4, 1903. 

Tue American iron market continues suspiciously 
quiet. Iron is apparently weak, while steel is 
strong. Finished-iron material is being had in large 
lots for late deliveries at slight concessions from 
a week ago. Finished steel is very strong, and 
recent inquiries for urgent requirements could not 
be accommodated within the time named in the in- 
quiries, regardless of prices. The large purchase of 
Bessemer pig made by the United States Steel Cor- 
poration has just been followed by transactions in 
basic and Bessemer pig aggregating 50,000 tons, about 
equally divided between Eastern and Western buyers. 
The basic was sold on a basis of 18.50 dols. delivered 
in the East, and at the same price at furnaces in 
the West. Both iron and steel makers are looking 
very carefully into market conditions in order to 
determine, if possible, whether there are any causes 
at work which may lead to an increased demand 
during the summer. Thus far no such indications 
have been discovered. On the contrary, steel-makers 
have been encouraged to believe that the summer 
demand will be heavier than the demand during the 
second quarter of the year. The great steel corpora- 
tion will again become a prominent factor in the 
market, as it is known that it still has large uncovered 
requirements. Two large mills, which have been 
working on billets, were turned to rails on Monday 
of this week to meet very urgent demands. The 
demand for billets continues very heavy; they are sold 
at 39 dols. to 30.50 dols. at Pittsburgh. 

No large orders for structural material have been 
placed for a week, but manufacturers have knowledge 
of requirements which, when presented, will call for 
very large quantities. A good week’s business”has 
been done in sheet iron, and the demand for hoops 
and bands is of fair proportions. Iron and steel bars 
zan be had in large lots at shaded quotations. Bes- 
semer rods are quoted this week at Pittsburgh at 
37 dols., and open-hearth at 38 dols.; plates are very 
strong, especially for early delivery. All of the mills 
are filled up with work, and urgent buyers are not 
readily accommodated, The only concessions heard 
of are in the case of large contracts for steel plates 
to be delivered late in the year. These transactions 
throw a little light on the opinions held by the 
large steel interests—namely, that it is desirable 
to secure business for autumn and early winter 
at a little less money. In_ steel rails during 
the past forty-eight hours a number of inquiries 
have been received for lots ranging from 5 M to 
20M tons. This business will be done as usual at 
28 dols. Orders have just been booked for girder rails 
at 33.50 dols ; ‘steel mills are full of business for bars, 

lates, shapes, rails, sheets, and tin plates. At all 

orthern furnaces owners are not seeking business ; 
they are simply waiting; they are firmly convinced that 
buyers will voluntarily rush inv the market not later 
than July, and buy freely. The buying of pig iron 
abroad has been for the present entirely shut off. A 
great deal of pig is arriving under contracts placed 
some time ago. The imports of pig iron in March 
were 60,000 tons ; in April, 100,000 tons. Last year, 
when foreign iron was actually needed, the total 
imports were only 625,000 tons. The strength of the 
iron situation was only indicated by the fact that all 
of‘ this imported iron has been used up, and this with 
very little weakening in prices. At present there is 
no opportunity to import pig iron, crude steel, or 
finished material. Iron bars are undergoing a general 
readjustment. Prices in various sections are being 


made by local conditions. Commercial reports from 
all ionding Western and Southern centres are of a 
stimulating nature. ‘Traffic officials on railroads have 
all the freight they can possibly handle. The minor 
markets for dry goods, hardware, provisions, &c., 
are all active, and there is nothing that looks 
like an accumulation of stock. In fact, produc- 
tion and consumption are so evenly balanced that 
prices in all channels of trade are virtually deter- 
mined by the producers. It is given out that the 
production of copper this year in the Lake Superior 
mines will exceed 200,000,000 lb. New copper mines 
are being developed as rapidly as possible in that 
region. sedis are starting from Pennsylvania 
to Nome, Ala., to erect equipment of various kinds 
to facilitate and economise mining operations. A 
great stimulus has been we SoM to all mining enter- 
prises, and this year’s production of gold will exhibit 
an increase over last. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Prices were easier last 
Thursday, and there was some selling on short account 
in consequence of the quieter tone of the American 
advices. A moderate amount of business was done, and 
Cleveland practically lost the previous day’s gain; the 
quotations finished 34d. per ton lower. In the fore- 
noon some 7000 tons changed hands, and in the after- 
noon 4000 tons formed the output. The settlement 
rices were :—Scotch iron, 52s. 3d. per ton; Cleve- 
and, 45s. 9d.; Cumberland hematite iron, 57s. 6d. 
Friday’s forenoon market was very quiet, and the turn- 
over did not exceed 2500 tons of Cleveland warrants. The 
tone was steady, and the closing quotations were 45s. 9d. 
per ton cash sellers, and 45s. 104d. one month, so that 
prices were practically unchanged on the day. In the 
afternoon the turnover aggregated some 5000 tons, and 
the settlement prices were:—52s. 3d., 45s. 9d., and 
57s. 74d. per ton. Monday’s forenoon market was com- 
paratively idle, the turnover consisting of 1000 tons of 
Cleveland warrants, which changed hands near the close at 
45s. 94d. per ton cash. The firmness was partly due to 
the fact that the American cable advices were regarded 
as fairly satisfactory in the circumstances. The settle- 
ment prices were :—52s. 3d., 45s. 104d., and 57s. 74d. per 
ton. There was no improvement in the condition of the 
pig-iron market on Tuesday forenoon, business being 
almost at a standstill. The dealings were restricted to a 
couple of lots of Cleveland iron, which were done at 45s. 10d. 
six days, the market closing with sellers at 45s. 11d. per ton. 
In the afternoon the business, which was again confined 
to narrow limits, consisted of 1600 tons of Cleveland iron, 
one lot being done at 45s. 11d. one month, and 45s. 114d. 
21 days. The settlement quotations were :—52s. 3d., 
45s. 10}d., and 57s. 74d. per ton. There were no trans- 
actions in any class of iron this forenoon, and at the close 
the prices of Cleveland iron were nominally 45s. = 
and 45s. 114d. cash and one month respectively. e 
market was again idle in the afternoon. The settle- 
ment prices were unchanged. The following are 
the market quotations for makers’ No. 1 iron:—Clyde 
and Calder, 63s. per ton ; Gartsherrie, 63s. 6d. ; Sum- 
merlee, 67s. 6d.; Langloan, 70s. 6d.; Coltness, 72s. 6d. 
per ton—the foregoing all ship at Glasgow ; Glen- 
rey (ship at Ardrossan), 64s. ; Shotts (shipped at 
ith), and Carron (shipped at Grangemouth), both 67s. 

per ton. It is somewhat of a relief to get such 


a good 
excuse as the Whitsuntide holiday season on which to 
blame the excessive dulness of the pig-iron markets of the 

t week. Scotch and West Coast hematite iron warrants 
ave hardly been mentioned, and dealings in Middles- 


brough warrants have m very restricted, but prices 
have been steadily maintained by the “bulls,” who 
tolerate no liberties on the part of the ‘‘ bears,” a position 
rendered easy to the former by the fact that no increase 
in stocks in makers’ hands can yet be credited to any 
of the ironmaking districts of Great Britain. Further 
decreases in prices are advised from the United States, 
with accompanying rumours of financial and labour 
troubles. No improvement from the Continent can be 
recorded. Home trade is still wonderfully good, con- 
sidering the dull reports poured forth on every side. 
New work may be scarce, hut the Middlesbrough ship- 
ments to Scotland show a large amount of actual 
work in this quarter. Of course, heavy Middlesbrough 
shipments interfere with the consumption of local 
brands, so it is not surprising to find makers here shading 
prices slightly. The number of blast-furnaces at work is 
82, against 86 at this time last year, but the former 
number may be a little different, for there was, and per- 
hapsstill is, a strike of the blast-furnacemen, which left 
some of the furnaces not working. 


The Malleable Iron Combination. — The protracted 
negotiations in connection with the malleable iron com- 
bination, which has been formed in Lanarkshire, are said 
to have terminated satisfactorily, and the arrangements 
for the formation of the —_— practically com- 
pleted. Sir Lewis M‘Ivor, M.P., isto be the chairman 
of the new concern, and the ten firms and companies taken 
over by the promoters will each have a representative at 
the Board of. Directors. They belong chiefly to Coat- 
bridge and Motherwell. 


Sulphate of Ammonia.—This commodity keeps firm in 
demand at 12/. 17s, 6d. to 13/. per ton for prompt de- 


livery, f.a.s. ship at Glasgow, and f.o.b. at Leith, but the | 


supplies remain very small. The shipments for the year 
stand at 67,974 tons, being a decrease of 6816 tons com- 





pared with the shipments for the corresponding period of 





last year. Last week’s shipments at Leith amounted to 


869 tons. 


Messrs. Russell and Co., Port Glasgow. — Messrs. 
Russell and Co., the well-known Port Glasgow ship- 
builders, have got the whole of the Victoria Harbour, 
Greenock, all to themselves, for they have no fewer than 
four new large cargo steamers, of their own build, fitting 
out for sea in that harbour—namely, the Schuylkill, Mer- 
cury, the Carnmuir, and the Clara. ‘The first two were 
engined by Messrs, Rankin and Blackmore, and the two 
last-named by Messrs. Kincaid and Co. Messrs. Russell 
and Co. are certainly good customers of the Greenock 
Harbour Trust. 


Glasgow Corporation Gas-Coal Contracts. — The Glas- 
gow Corporation Gas Committee have just fixed con- 
tracts for the supply of their annual requirements of coal, 
and from the information obtained it is found that the 
committee appear to have purchased on fairly favourable 
terms. The total quantity purchased amounted to close 
on 700,000 tons. As usual, the larger portion of the coal 
purchased comprised splints, mains, and ells, of which 
about 400,000 tons to 450,000 tons were contracted for, 
and on an average we understand the prices paid are about 
6d. per ton less than a year ago. At this time last year it 
may be remembered the Corporation bought these 
coals at from 6d. to 9d. per ton of a reduction on 
the prices for 1901. The contracts have been fixed in 
lots varying from 2000 tons 4 ed 50,000 tons. Large 
quantities of coking coals have been fixed in lots of 15,000 
tons to 50,000 tons. With regard to cannels, first-class 
coals have been bought in lots of 3000 tons to 12,000 tons 
at a reduction of about 2s. 6d. per ton compared with the 
corresponding period of last year, while second and third 
qualities have been in quantities ranging from 
1000 tons to 60,000 tons at from 1s. 6d. to 2s. less than 
last year. About 50,000 tons of Fife rich shales, or 
cannels, have been engaged at a similar reduction in 
price, 


The late Mr. James Mactear.—This gentleman was a 
partner in the great chemical works of St. Rollox, and 
while there he carried out a series of experiments 
which resulted in the making of diamonds, regarding 
which there was a great controversy. About 20 years 
orso he retired from the St. Rollox firm and went to 
London, where he established himself as a consulting 
chemist and chemical expert, and he obtained an excellent 
position both at home and abroad. He passed away a 
week ago, 58 years of age. 








NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
Sheffield’s Municipal Undertakings. — The balance- 
sheets of the principal undertakings of the Sheffield 
Corporation for the past year have just been issued. The 
total income of the Water Department is 140,218/., of 
which 26,020/. is net profit ; this is after meeting all the 
annual charges in connection with the purchase of the 
undertaking. The electric light concern was municipalised 
in 1898, and the total revenue for that year was 19,038/. 
For the year just closed it is 47,2007. The total expendi- 
ture to date is 619,8547. The surplus of income over 
expenditure last year is 6533/., and the committee has 
now a total available surplus of 18,4327. The income of 
the Tramway Department last year is 208,000/. The net 
opting 28, 167/., carrying the surplus account to 106,955/. 
f this 13,9797. 19s. 7d. is to be appropriated to the relief 
of rates, 10,000/. to a contingency fund, and 20,0007. to 

the renewals fund, leaving a balance of 62,6251. 13s. 5d. 


The Hull Coal Trade.—The returns of the coal traffic to 
Hull for the month of May have been issued, and alto- 
gether they are of an encouraging character. They show 
an increase in the demand for the class of coal with which 
this part more especially deals. Since January 1,354,672 
tons of coal have been sent to Hull, as compared with 
1,228,896 tons in the corresponding period of last year, or 
anincrease of 125,776 tons. During May the total was 
315,312 tons, or an increase of 34,064 tons over last year. 
Of the 33,112 tons sent round the coast, London alone took 
20,925 tons. A feature in the foreign exports in the first 
four months of the year was the unusual demand from the 
United States, and which amounted to 118,272 tons. Last 
month nothing was done with the States. An increased 
tonnage was sent to South America and Sweden, but less 
to North Russia and Germany. 


Armour, Forgings, &c.—Although the large iron and 
steel firms are securing a fair share of the orders that 
are coming from time to time into the market, they are 
not sufficient to keep them employed. The armour-plate 
departments are making a with the work 
they have in hand. Tenders for further armour were sent 
in some time ago, but the result has not yet been an- 
nounced. The quantity is only small, so there will not 
be a very appreciable addition to present activity. In the 
forging shops there is not much doing, either for the 
Admiralty or for the mercantile marine. The demand 
for railway material remains very quiet. Home railway 
companies seem content to simply maintain present 
stocks, which are light, and are curtailing expenditure as 
much as possible. There is little or no improvement in 
the steel trade, and short time is being made in many of 
the Bessemer and Siemens shops. 


South Yorkshire Coal Trade.—Having regard to the 

riod of the year, the demand for all classes of coal is 
airly good. A heavy tonnage of steam coal is going to 
the ports, and more is being delivered at some of the 
large works. The house-coal trade continues to slow 
down, but prices are the same. The large contracts that 
have to be settled this month are being discussed. 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a thin attendance on ’Change, and little business was trans- 
acted. Some traders, however, were inclined to take a more 
cheerful view of the situation, and they pointed to the 
continued excellent shipments as an indication of the large 
volume of trade going on. At the same time, however, 
buyers were still very backward, and they would not, as 
a rule, commit themselves ahead, but confined their 
operations to purchases sufficient only to meet early 
requirements. Makers reported that they had not a 
great deal of Cleveland Pig available for early delivery, 
and especially was this the case with regard to No. 4 
foundry, of which quality Scotland is taking a good deal 
just now. Notwithstanding these facts, quotations were 
not strong. No difficulty was experienced in buying 
No. 3 g.m.b. Cleveland pig iron at 46s. for early 
f.o.b, delivery, both makers and merchants — a. 
pared tosell at that figure. No.1 was 48s. 3d., and No. 4 
foundry 45s. 9d. The lower qualities were not so plentiful 
as they have been, and quotations were no longer rela- 
tively cheaper than those of the better kinds. Grey forge 
was 45s. ; mottled, 44s. 6d. ; and white, 44s. 3d. t 
Coast hematite os iron was in moderate request, 
but prices showed an undoubted downward tendency. 
Several firms held out for last week’s rates—viz., 57s. 9d. 
for No. 1 and 57s. 3d. for mixed numbers, but parcels 
were purchased st 3d. below these rates. No. 4 forge 
hematite was steady at 54s. Spanish ore was steady, but 
there was very little business doing in it. Rubio of 
50 per cent. quality was put at 16s. ex-ship Tees, and 
attempts to buy at less were not successful. To-day the 
market was dull, and there was no change whatever in 
quotations. 


Manufactured Iron and Steel.—Quietness prevails in 
most branches of the manufactured iron and steel indus- 
tries. Some departments are still busy, but most of them 
are now getting short of work, and new orders are by no 
means easily secured. Prices have not actually been 
lowered, producers being of opinion that reductions in 
rates would not result in contracts i made. The 
position at present is undoubtedly unsatisfactory. Com- 
mon iron bars are 6/. 10s. ; best bars, 62. 15s.; iron ship- 
plates, 62. 15s.; iron ship-angles, 6/. 7s. 6d.; steel ship- 
plates, 6/.; and steel ship-angles, 5/. 10s.—all less the cus- 
tomary 24 per cent. discount. Steel-rail-makers are fairly 
well situated so far as orders are concerned, and they 
adhere to 5/. 10s. net cash at works for heavy rails. 


Coal and Coke.—Fuel, on the whole, is steady. There 
is a good demand for Durham gas coal for shipment, and 
quotations are stationary. The price of bunker coal is 
maintained, notwithstanding the rather plentiful supply. 
Coke shows rather a downward tendency, but sellers are 
very reluctant to reduce prices. Local consumption con- 
tinues heavy, and most firms adhere to 16s. 3d. for average 
blast-furnace coke delivered here. At the same time, how- 
ever, a few transactions have been recorded at as low as 16s. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Business has, of course, been interrupted by 
the holidays, but steam coal has exhibited a firm tone ; 
the best descriptions have made 14s. 6d. to 14s. 9d. per 
ton, while secondary qualities have brought 13s. 9d. to 
14s, 3d. per ton. There is naturally less doing in house- 
hold coal, but prices have been generally maintained. 
No. 3 Rhondda large has made 14s. 9d. per ton. Foundry 
coke has been quoted at 19s. 6d. to 20s. per ton, while 
furnace ditto has realised 17s. to 18s. per ton. -As regards 
iron ore, rubio has been quoted at 14s. 6d. to 14s. 9d. per 
ton; Tafna at 15s. 3d. to 15s. 6d. per ton; and Almeria 
at 14s. 9d. per ton, freight charges included, Cardiff or 
Newport. 

The “ King Edward VII.”—There is every probability 
that the line-of-battleship King Edward VII., building at 
Devonport, will be named by Her Royal Highness the 
Princess of Wales. The ship is to be launched July 23. 
The King Edward VII. is being built on the slip from 
which the Queen line-of-battleship was launched in March, 

New Naval College.—His Majesty the King will, 
according to present arrangements, open a new naval 
college at Osborne, August 3. His Majesty will lay a 
completion stone, and after walking through the build- 
ings, will declare them open. 


The Bath and West of England.—The recent show of 
the Bath and West of England Agricultural Society on 
Durdham Downs, Bristol, produced a revenue of 7850/., 
or 522/. less than the amount collected when the Society 
met in Bristol in 1874. The attendance also showed a 
falling off of 1852. Wet weather is assigned as the cause 
of this slight declension. 








Contracts.—The British Westinghouse Electric and 
Manufacturing Company, Limited, fees secured the con- 
tract for the electrical equipment of the North-Eastern 
Marine Engineering Company’s Sunderland Engine 
Works. Power will be obtained from the Sunderland 
Corporation Supply. this being the first plant to be con- 
nected up to the new polyphase generating plant, which 
runs at a pressure of 220 volts, and a periodicity of 50 
cycles.—Messrs. R. White and Sons, railway contractors, 
of Widnes, have secured the order for the supply an 
laying complete of the railway sidings for the new Mond 
Gas Works, now under construction at Dudley Port. 
This railway connects with the London and North-Western 
main line near Dudley Port Station, and will be equal to 
the main line railway in weight and quality of material. 








MISCELLANEA. 


_ THE eighth annual general meeting of the British Asso- 
ciation of Water Works Engineers will be held at Bolton 
on July 21, 22, 23, and 24. 


The Stockholm tramway system is about to adopt 
electricity throughout, and the necessary works for the 
transformation have recently been commenced. 


A Building Trades Exhibition will be opened at the 
Agricultural Hall, Islington, to-morrow, and will close on 
the 20th inst. A special feature of the Exhibition will be 
the display of Irish building stones and building material 
made by the Department of Agriculture and Technical 
Instruction for Ireland. The materials include marbles, 
granites, and other ornamental stones. 


The harbour of Bergen, Norway, is about to be mate- 
rially extended. The report of the committee, formed 
for the purpose, recommends the building of a pier, from 
Nordnaes, in a north-eastern direction, 500 ft. long, and one 
from Christiansholm, in a northern direction, 790 ft. long. 
Along the quays of the Pandefjord, on the east side, there 
will be erected large bonded warehouses, new roads, and 
tunnels, &c. 


The exports of iron ore and manufactured iron from 
Sweden for the first quarter of the present year show a 
material increase, as compared with the corresponding 
figures for last year. Of iron ore the exports amounted to 
255,000 tons, which is about double the corresponding 
figure for any previous year. The exports of bar iron 
were about 30,000 tons ; there was no increase in the ex- 
ports of pig iron or plates. 


In a note published in a recent issue of the Journal of 
the Society of Chemical Industry, Professor Watson 
Smith described a ‘‘strike-anywhere” match made with- 
out phosphorus. The composition used in heading the 
matches, which is due to the late Mr. 8S. A. Rosenthal, 
was made up as follows :—Copper thio-sulphate, 5 parts ; 
copper thio-cyanite, 10 parts; potassium chlorate, 40 
parts; powdered glass, 9 parts; antimony sulphide, 
3 parts; calcium sulphate, 3 parts; sulphur, 4 parts; 
10 per cent. glue solution, 26 parts. 


In a paper read before the New England Foundrymen’s 
Association, Mr. 8. B. Patterson states that he knows 
of no case in which it has been proved that bad castings 
were due to the presence of titanium, but, on the con- 
trary, believes that its presence increases the strength of 
the iron. The real objections to titanium arise rather in 
the smelting furnace. A titanic ore yields a slag difficult 
to melt, which obstructs the tuyere openings, and, being 
cumulative, gradually builds up the crucible. Very 
little titanium is to be found elsewhere than in the slag. 
He suggests that with the higher temperatures now usual 
in blast-furnace practice, it may prove quite practicable 
to use titaniferous ores, which occur in large quantities ; 
but whilst the supply of ores free from this substance is 
ample the experiment is hardly worth trying. 


Steps have been taken to begin immediately the construc- 
tion of the section of the Cape-to-Cairo Railway between 
Wankie and the Zambesi at Victoria Falls, and 2500 la- 
bourers will at once commence work on this section. Rail- 
head will be at Wankie, about 200 miles north-west of Bula- 
wayo, in a few weeks. With regard to other railways in 
Rhodesia, on the branch line between Bulawayo and 
Gwanda 314 miles of rail have been laid of a total length 
of 104 miles. The Selukwe line will be finished at an 
early date, as the rails have already reached a point 16 
miles from Gwelo, and sufficient material is now on the 
spot for the completion of the branch. The removal of 
the light rails on the Vryburg-Mafeking section is rapidly 
proceeding, and according to the latest advices, 42 miles 
out of the total 96 had been relaid with 60-lb. rails. 


The Journal of Paris publishes an article by M. 
Pierre Baudin, Minister of Public Works in the 
Waldeck-Rousseau Cabinet, on the project of a new 
railway line crossing thé Italian frontier into. France. 
The writer proceeds to say that it is proposed to utilise, 
for purposes of peaceful development, the strategical 
railway line from Turin to Vievole. It has over- 
come the obstacle of the mountain by a tunnel 3 kilo. 
metres long, and, if it were extended for some little 
distance, it would touch the frontier. The Chambers of 
Commerce of Milan and Turin, and the municipalities of 
Lombardy and Piedmont have united with the French 
localities on the other side of the Alps to obtain this new 
international route. M. Baudin points to Nice as the 
most suitable spot for the junction of the French and 
Italian lines. Powers have been given to the Paris, Lyons, 
and Mediterranean Railway, under certain conditions, 
over the strip of territory between Nice and the frontier. 


The eighth annual convention of the Incorporated 
Municipal Electrical Association will be held at Sunder- 
land and neighbouring towns during the four days com- 
mencing July 15. The president is Mr. J. F. C. Snell, of 
Sunderland. The papers to be read and discussed are as 
follow :—‘‘ Statigtics of Electrical Supply,” by Alderman 
J.P. Smith; ‘ Possibilities of Future Economies in 
Electrical Illumination,” by Mr. W. A. Chamen ; ‘‘ The 
Sphere of Utility of a Power Company,” by Alderman 
G. Pearson; ‘Electric Traction as — to the 
Newcastle Tramways,” by Mr. A. E. Rossignol ; 
‘‘The Management and Working of Boilers,” a Mr. 
Horace Boot; ‘‘ Methods of Stimulating Demand,” by 
Councillor J. E. Panton, M.D.; ‘‘The Financial Im- 


d eg of Electricity Supply Works,” by Mr. J. A. 


The annual general business meeting will 
be held in the Town Hall, Sunderland, on Saturday, 
July 18, at 10.30 a.m. Further particulars can 
obtained from the secretary, Mr. C. McArthur Butler, 
St. James’s Hall, Piccadilly, W. 
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We find in a recent issue of the Railroad Gazette some 
figures as to the actual mileage made by shunting engines 
in their daily work. It appears that this had been 
arbitrarily estimated at 6 miles per hour of working ; but 
the actual observations show that this figure is much 
too high, and that for engines en in shunting pas- 
senger trains 4 miles per hour of working time is a 
liberal figure, the corresponding mileage of goods 
shunting engines being not more than 34 miles per 
working hour, even in very favourable conditions. 
The plan followed was to fix a counter to the engine 
crosshead, which added up the number of strokes made. 
This counter was read at periodical intervals, and the 
mileage made calculated from the figures recorded. The 
best results obtained were on the Baltimore and Ohio 
line, where the best performance noted was 3? miles per 
hour under very favourable conditions, the engine run 
being a long one. The lowest figure obtained on this 
line was 3.02 miles per hour of working time. These 
figures are, however, above the average of other lines, 
be for passenger traffic at four stations, was 2.99 miles 
per working hour, and that at five goods yards was 2.43 
miles per hour. 


A large party of French engineers, members of the 
Association des Ingéaieurs des Ponts et Chaussées et des 
Mines, and all connected with either railways or public 
works in France, is now visiting this country for the pur- 
pose of inspecting various large undertakings of interest 
to them. ‘The party, numbering 77 persons, left Paris on 
Thursday, June 4, for Dover, where the visitors were re- 
ceived by the Mayor, by Sir William Crundall, vice-chair- 
man of the Dover Harbour Board, and others. After 
viewing the works of the national harbour they came on 
to London. On pie! they visited the Surrey Docks, 
were shown over the Tower Bridge, and, subsequently, 
under the guidance of Mr. C. L. Morgan, chief engineer of 
the London, Brighton, and South Coast Railway Company, 
they inspected the extensions which that company are 
carrying out with the view of improving the approaches and 
increasing the accommodation in their Victoria Station. 
On Saturday poe ey visitors inspected the works of 
the Baker-street and Waterloo and the Great Northern, 
Piccadilly, and Brompton enna y hs now in course of 
construction by the Underground Electric Railways Com- 
pany of London (Limited). The visitors have since 
proceeded to Liverpool. 


In a recent issue of La Nature we find a description of 
the Gaiffe and Gunther transmission dynamometer, in 
which the torque transmitted is read direct from a volt- 
meter, which may be placed at any distance desired from 
the dynamometer proper. The instrument consists essen- 
tially of an ordinary spring dynamometer coupins. the 
torque transmitted being proportional to the angle —— 
which one side of the coupling twists relatively to the 
other. The novelty consists in the method by which this 
twist is measured. Each side of the coupling carries an 
insulating disc, but nearly one-half the circumference of 
this disc is covered with a metallic sector connected u 
with the rest of the coupling. A brush rubs over eac 
disc, and is connected to a voltmeter and battery. If the 
brush rests on the metallic portion of the disc, a current 
can pass through the coupling to the voltmeter, which 
will therefore show a deflection. At starting with no 
load on, one of the brushes is adjusted until the voltmeter 
just fails to be affected, one brush leaving the metal 
portion of its disc just before the other brush reaches the 
metallic sector of its disc. If now load is thrown on, one 
portion of the coupling will rotate relatively to the other. 
As a co uence, during a portion of a revolution the 
circuit will be closed through the brushes, and the time 
during which this is the case will greater the greater 
the torque transmitted. By using a suitable type of 
voltmeter, the deflection shown on the latter will then 
be directly proportional to the torque, and the instru- 
ment can be graduated to give readings direct in pounds- 
feet of twisting moment. ' 


Hitherto the longest ‘non-stop run” on the Great 
Northern Railway has been London to Newark, 124 miles; 
but from July 1next, with the aid of the ‘‘ pick-up” water- 
troughs which have been recently laid down on the main 
line of this company, some much longer runs without a 
stop will be begun. The ‘‘up” West Riding express, 
which leaves Leeds at 2 p.m., and which is now timed to 
cover the distance, 186 miles, in 3 hours 35 minutes, will be 
accelerated to 3 hours 30 minutes by the elimination of the 
stop to change engines at Grantham, and will run the dis- 
tance of 176 miles from Wakefield to King’s Uross without 
astop. This will be both the longest non-stop run ever 
attempted by the Great Northern, and the fastest timing of 
any train in regular service between the West Riding and 
London. The distinction of running the greatest distance 
without a stop will, however, still belong to the Great 
Western Company, whose non-stop run between London 
and Exeter is 194 miles. There is no foundation for 
statements that the London and North-Western Company 
intend to run trains between London and Carlisle, 299 
miles, without a stop ; nor is any railway race to Scotland 
likely to take place this summer. The East Coast com- 
panies, however, will, from July 1 next, alter the running 
of the ‘Flying Scotsman” so that the first portion of 
that train, leaving King’s Cross daily at 10 a.m., will run 
from London to Doncaster and thence to Newcastle with- 
out stopping at York, thus covering a distance of about 
270 miles with only one intermediate stop. Two of the 
Great Northern’s West Riding expresses are also to be 
run between London and Doncaster without stopping. 
The distance between these places is 156 miles, or 
about equal to the London and North - Western’s 
longest non-stop run between Euston and Crewe, which 
has hitherto ranked second on the list of such perform- 
ances. 
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THE DOVER HARBOUR WORKS; THE ADMIRALTY PIER EXTENSION. 
MESSRS. COODE, SON, AND MATTHEWS, LONDON, ENGINEERS. 
(For Description, see Page 774.) 
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NOTICES OF MEETINGS. 
Tue INSTITUTION OF MECHANICAL ENGINEERS.—GRADUATES’ 
AssociaTIOn.—Monday, June 15, at 7.30 p.m. Annual business 
rg Report of session. Election of Committee for session 


THE INSTITUTION OF: CIviL ENGINEERS: ENGINEERING CONFER- 
ENCE.—Tuesday, June 16, at 9 p.m., Mr. W. H. Maw will deliver 
the Eleventh ‘“ James Forrest” Lecture on .‘‘Some. Unsolved 
Problems in Engineering,” in the Theatre of the Institution of 
Civil Engineers.—Wednesday, June 17, at 10 a.m. All Sections 
addressed by the President, Mr. J. C. Hawkshaw, at the Institu- 
tion of Mechanical Engineers, at 10.30 a.m. Section I.: Rail- 
ways—Surveyors’ Institution. Section II. : Harbours, Docks, and 
Canals—Guildhall. Section III.: Machinery—Institution o&Mecha- 
nical Engineers. Section IV. : Mining and Metallurgy—Surveyors’ 
Institution. Section VII. : Applications of Electricity—Guildhall, 
Westminster.—Thursday, June 18, at 10a.m., Section I.: Railways 
—Institution of Mechanical Engineers. Section III. : Machinery 
—Surveyors’ Institution. Section V.: Shipbuilding—Guildhall, 
Westminster. Section VI.: Water Works, Sewerage, and Gas 
Works—Guildhall, Westminster. Section VII.: Applications of 
Electricity—Surveyors’ Institution.—Friday, June 19, at 10 a.m. 
Section II.: Harbours, Docks, and Canals—Guildhall, Westmin- 
ster. Section IV.: Mining and Metallurgy—Surveyors’ Institu- 
tion. Section V.: Shipbuilding—Guildhall, Westminster. Sec- 
tion VI. : Water Works, Sewerage, and Gas Works—Institution of 
Mechanical Engineers. Section VII.: Applications of Electricity 
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given on e 790. 
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N. Shaw, Sc.D., F.R.S. ‘‘ The Dines-Baxendell Anemograph, and 
the Dial-Pattern Non-Oscillating Pressure-Plate Anemometer,” by 
Mr. Joseph Baxendell, F.R. Met. Soc. 
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shift Furnaces,” by Mr. Henry F. Collins. 2. “Dredging and 
Valuing Dredging Ground in Oroville, California,” by Mr. Newton 
Booth Knox. 3. ‘‘ Milling in Northern Korea,” by Mr. 8. J. Speak. 
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NAVAL ADMINISTRATION. 
Tat the state of the Navy attracts so much 
attention at the present time is one of the most 
satisfactory features of the day. It is not very long 


1|since that all matters connected with naval ad- 
+92 | ministration were practically ignored, except by 


a few enthusiasts, who were generally classed as 
faddists. Formerly, when the Naval Estimates were 
brought forward, the House almost emptied, leaving 
only the Admiralty representative responsible for 
presenting the votes, and one or two members who 
were accounted bores for making speeches on a sub- 
ject of small importance in the great game of party 
politics. A naval review or the launch of a new 
type of ironclad might arouse temporary enthusiasm, 
and we still sang ‘‘Hearts of Oak are our Ships ” or 
‘*The Death of Nelson” on bank holidays, and at 
bean-feasts. Of late years there has been a change. 
Every daily newspaper has its more or less in- 
formed ‘‘naval expert,” whilst politicians and 
others bidding for recognition find it profitable to 
learn names of things and make platform speeches, 
or air their erudition in the pages of one of the 
half-a-crown monthlies. All this is a healthy sign. 





The Admiralty critics may be a trifle captious, and 
may not give proof of very profound knowledge of 
their subject ; but a great point is gained, for ‘the 
anticipation of public criticism keeps the Adminis- 
tration up to the mark. ; 

There is no one to whom we are more indebted 
for our revived interest in the Navy than the dis- 
tinguished American officer, Captain A. T. Mahan, 
U.S.N. In his writings he has achieved the rare 
success of being at once- informing and entertain- 
ing. He has a genius for his subject, and there is no 
more distinctive mark of genius than the power to 
interest. and instruct at the same time. is latest 
contribution is an article on ‘‘The Principles of 
Naval Administration,” which appears in the cur- 
rent issue of the Nutional Review. In it the pro- 


49!cedure followed in this country and the United 


States are contrasted, and, like a good citizen would 
wish to do, Captain Mahan is able to indicate his 
preferetice for the procedure of his native land. For 
our own part we fail to see that there is any con- 
siderable difference between the methods of White- 
hall and Washington, though our own procedure is 
so chaotic that it is quite impossible to say what is 
and what is not the rule. 

Captain Mahan lays down the very sensible prin- 
ciple that ‘‘efficiency of result will be better 
secured by individual responsibility than by collec- 
tive responsibility.” The expression may be taken 
as axiomatic ; but for its practical application it is 
necessary that individuals should be responsible for 
the thing they know, and that their responsibility 
should be accompanied’ by reward for well-doing, 
or punishment for shortcomings. In America the 
Secretary of the Navy is unquestionably ‘‘ respon- 
sible.” Whenin 1798 a high-handed act of oppres- 
sion on the part of the French .Revolutionary 
Government brought home to the young American 
Republic the need for a navy—a need the nation 
had up to then endeavoured to ignore—the office 
of the Secretary of the Navy was established by 
law, and the Secretary was the Naval Administra- 
tion. He was ‘‘not only responsible, but had to 
give personal attention to various and trivial details 
of most diverse character.” Naturally such a 
burden could not be borne by one man, as the war 
of 1812 very distinctly proved. There was there- 
fore constituted a Board of Navy Commissioners, 
but the members were placed explicitly under the 
superintendence of the Secretary, to act as his agent; 
indeed, to quote Captain Mahan, ‘‘ subordination 
could scarcely be more distinctly affirmed.” Later 
the board system disappeared, giving place to that 
of bureaus, mutually independent ; but the para- 
mount authority of the: Secretary in his office re- 
mained, and still remains, unimpaired ; he having 
‘*sole control,” and his being the ‘‘ single responsi- 
bility ” as representative of the President. 

Our own Naval Administration closely follows 
this procedure in effect, at any rate, so far as the 
unrestricted control of the paramount chief is con- 
cerned. It is true that in place of bureaus, with 
chiefs independent of each other, we have a collec- 
tive board ; but the First Lord can act independently 
of the other members, and, so long as he is sup- 
ported by the Cabinet, is practically untrammelled 
in his control. Our system is, - however, inferior, 
in that it is, to adegree, amorphous. ‘‘ There is no 
real separation of the duties of the Lords of the 
Admiralty ; they are not the heads of departments 
rigidly defined; the operations they superintend 
are closely inter-related.” This ‘‘ happy constitu- 
tion of the Board ”—to quote the same authority, a 
naval officer of experience—‘‘ enables it to handle 
a mass of business now grown to vast complexity, 
without splitting it up into over-specialised depart- 
ments, presided over by independent chiefs, with 
duties and offices sharply defined.” 

Nothing could be more admirably devised, sup- 
posing the object to be to submerge all responsi- 
bility. As an amicable arrangement among a 
family party, in which all are tolerant of the fail- 
ings of others, it is perfect ; but that is not exactly 
what the country wants, nor is it conducive to 
naval efficiency. The American bureau system, in 
which the shortcomings in any one section may be 
brought home to the chief, is far preferable, as, 
we think, every one experienced in business rela- 
tions will allow. As Captain Mahan says, ‘‘ the 
American plan fixes the very strictest individual 
responsibility in the Secretary and in his principal 
subordinates, the chiefs of bureaus. His duties are 
universal and supreme ; theirs are sharply defined 
and mutually independent.” 

So far, as between the English and the American 
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systems, Captain Mahan has common-sense on his 
side ; but when we come to consider the matter in 
detail, it is difficult to see how we can fix 
responsibility on the head of the chief person 
nominally responsible, be he First Lord or 
Secretary. In both cases the appointment is of 
uncertain duration, depending on political exigen- 
cies, and the incumbent of either office generally 
comes into power without training or previous ex- 
perience. It is useless to make anyone responsible 
for things of which he has no knowledge. If a 
man insists on his cook driving his carriage, or 
his coachman cooking his dinner, he has only him- 
self to blame if he has to go hungry, or finds 
himself in a ditch. It would be the height of 
injustice to blame either of his misemployed 
servants. So it is with a nation and its First Lord 
of the Admiralty, or Secretary of the Navy, as the 
case may be. Supposing we were, unhappily, to 
find ourselves involved in a big naval war, and 
our commanders proved to be unskilful, or our 
ships were proved to be of inferior design and con- 
struction to those of our enemy, would any sane 
man want to hang Lord Selborne or even Lord 
Goschen? If the appointment to the management 
of the Navy were a permanent one, we might, 
perhaps, say: ‘‘You ought to have exercised a 
wiser discretion in the selection of your subordi- 
nates ;” but even that would be a little unfair, 
considering the man had never been trained to the 
technicalities of the business. 

It is this bringing home of responsibility to the 
back that should bear it which is at the root of 
efficiency. Happily, afloat it is not difficult, but 
in administration it is a most complex problem ; 
but until it is solved the nation must spend mil- 
lions in vain, and then not be as prepared as it 
should be against attack. Captain Mahan tells 
us there are ‘‘two great oppositions inherent 
in naval administration—civil versus military.” 
As matters are at present arranged we are in 
agreement with this, but our answer would be that 
this conflict of authority—necessarily a weakness— 
is the result of, and naturally inherent to, chaotic 
administration. To evolve order it is necessary to 
make an orderly division of administrative func- 
tions, and when this has been done, respon- 
sibility may be fixed by giving to different 


officials the various duties they are competent, 


by training and instruction, to undertake. There 
are two broad divisions—not to be confused in 
naval administration—namely, the production of 
the fleet and the use of the fleet. The latter 
is a purely military matter ; it is a question which 
the fighting man alone is fit to settle—subject, of 
course, t> the exigencies of international politics. 
The production of the fleet is, however, a business 
both of a civil and a military nature; but here again 
the division of duties and responsibility may be 
sharply defined. It is for the naval officer to say 
what sort of a ship he wants ; how the compromise 
shall be built up; whether armament, speed, coal 
endurance, or protection shall be in the ascendant. 
In these matters he must be absolute. It would be 
for the naval architect and the engineer to exercise 
their skill in offering the maximum of defensive and 
offensive qualities. So much speed for so much 
weight and cost, or so much protection. Shall there 
be two smaller ships or one big one? There is so 
much money to spend ; how can it be best laid out 
to give the most efficient fleet under probable con- 
ditions of naval warfare? These are questions for 
the naval officer alone. But when once the design 
of a ship has been settled, it should be the function 
of the civil authority to produce the vessel. It may 
be that naval men may be best fitted for carrying 
out some of the work, but in doing so their military 
status should be in abeyance. 

It is needless to say that such an orderly system 
would necessitate great changes in existing methods. 
At present we have at the head of the construc- 
tive and engineering departments at Whitehall a 
naval ofticer—the Controller of the Navy. He is 
the superior of the Director of Naval Construction 
and the Engineer-in-Chief, not only in regard 
to design, but in the carrying out of work. 
Again, the dockyards are governed by a naval 
ofticer—the Admiral - Superintendent—who natu- 
rally is quite uninstructed in carrying out the 
work which he is supposed to control, and for 
which he is responsible. In both cases—that of 
the Controller and of the Admiral-Superintendent 
—the appointment is for a limited period, a circum- 
stance which makes any supervision they may be 


supposed to exercise over manufacturing operations, | 





and for which they are nominally responsible, of a 
more shadowy nature. 

We have dwelt on this aspect of Naval admini- 
stration on more than one occasion previously ; but 
it is so intimately concerned with the questions 
raised by Captain Mahan that we cannot help 
referring to it here. Any proposal to divorce 
actual production from military control may be 
looked on by some as so unprecedented as not to 
be safely entertained ; but as a matter of fact it 
would only be going back to the earliest method of 
naval administration, such as was in vogue when 
the Royal Navy was first formed. Captain Mahan 
himself tells us that historically the institution and 
development of naval administration has been 
essentially a civil process. In the reign of King 
John there was a single official—the Clerk of the 
Ships ; and he alone stood charged with all the 
duties connected with the maintenance of the 
King’s ships. In those days ships were ships ; 
there was no broad distinction, such as has grown 
up since, with ever-increasing emphasis, between 
a merchant vessel and a fighting ship. That 
made naval administration a comparatively simple 

roblem. In the reign of Henry VIII. the division 

tween fighting and mercantile vessels had become 
so defined, owing chiefly to the advance in artillery, 
that it was thought advisable to establish a board 
of five officers, among whom were distributed the 
various administrative duties; but these officers 
were all civil functionaries. Later on, under the 
Stuarts, the Navy Board was formed, the work 
being done under the superintendence of the 
Sovereign, directly or through a minister. The 
head of the Navy, as a military force, was the 
Lord High Admiral; but, we are told, in early 
days that officer was not necessarily expert in naval 
material. 

The Duke of York, afterwards James II.—who, 
as has been recently said, was a good seaman, if a 
bad King—became Lord High Admiral, and took 
control of the Navy Board. Here, it would seem, 
was the origin of the system, which has lasted to the 
present day, in virtue of which the military branch 
absorbs all control, both in the direction and the 
management of the Fleet ; for when the Duke of 
York was deprived of his position, an Admiralty 
Board, military in character, succeeded to the 
authority that he had established. 

There were, however, for some time after two 
boards, one of the Admiralty and the other of the 
Navy—one military and the other civil—and though 
the former was the superior, the Civil Board suc- 
ceeded in maintaining a position which has been 
characterised as of more than semi-independence. 

The subsequent supremacy of the military ele- 
ment, such as we see in the present day, was not at 
first such an anomaly as it is now. Shipbuilding then 
was a comparatively simple matter. Science had 
not taken the place it now occupies in the produc- 
tion of war material, and in regard to the propelling 
machinery—masts and sails—the naval officer was 
the chief expert. A board of naval officers might 
therefore be entrusted not only with the designing 
of ships, but in a large measure with the details 
of their construction. How different are the con- 
ditions in the present day need not be insisted 
upon at length. But established procedure dies 
hard in this precedent-ridden country, especially 
when patronage falls into the hands of a privileged 
class, and it may be long before we find the 
business of ship-construction reverting to a class 
who understand the operations they profess to 
direct. There is, however, room for distant hope. 
The present First Lord of the Admiralty has shown 
himself a fearless administrator, and it may be 
that the new scheme of naval training, which comes 
into force next month, will in time supply a class 
of naval administrators who may possess the quali- 
ties needed for the successful management of the 
production of the warship, with all its complication 
of engineering features. 








SCOTCH PIG-IRON WARRANTS. 

‘A pEcIsion of more than passing interest or local 
importance is this week announced in the annual 
report of Messrs. Connal and Co., Limited, the 
well-known owners of the stores where pig iron is 
stocked, and for which the company issue warrants 
that have for many years been the subject of buying 
and selling in the Glasgow pig-iron market, and at 
times have been the cause of a very extensive 
speculation. The decision recommended is that a 
large area of the stores should be sold, as a conse- 





quence of the enormous decrease of the stocks held 
by the company on behalf of warrant-owners. 
Indeed, a complete change seems to be steadily 
affecting the pig-iron trade in Scotland. Twenty 
years ago there were 745,000 tons of iron lying in 
store, and this steadily increased until the maxi- 
mum was reached in December, 1888, when the total 
stock was 1,228,833 tons. During the subsequent 
two or three years there was not a great decrease, 
for at the beginning of 1890 the total was still over 
1,000,000 tons ; but in that year there was a dimi- 
nution to 613,000 tons, and since then stocks have 
continued to dwindle, the total in 1901 being only 
58,324 tons, while now it is, in round numbers, 
about 15,000 tons. To Messrs. Connal and Co., 
Limited, this has meant such a decrease in revenue 
for rent that the dividends on the preference shares 
have had to be paid out of the reserve fund during 
the past three years ; and now it is proposed, from 
the sale of part of the land, to pay off the preference 
shares altogether. 

It would appear from the course of events as if 
present-day commercial conditions dispensed with 
the storing of iron and the creation of warrants for 
regular selling and buying ; and this effect—which 
is pronounced in Scotland, although not so largely 
experienced in the Cleveland district—may be for 
the benefit of trade, as it removes a speculative 
element which at one time interfered greatly with 
manufacturers’ work. Then it might almost have 
been said that some 99 per cent. of the buyers 
for the rise or the selling ‘‘ bear” knew nothing 
of the material they purchased or sold, nor of 
the procedure, being satisfied with their net gain 
when settlement came to be made. With few 
products was this speculative buying so easy, 
for with imperishable goods there is usually 
difficulties of storage, pending the satisfactory time 
to sell, and perishable supplies can only as a rule 
be speculatively dealt in while on transit, in which 
case, of course, the selling time is not at the option 
of the operator. Fortunes have been made and 
lost with such cargoes as sugar and produce ; but 
with pig iron the operator’s 500 tons was represented 
by a slip of paper as easily negotiable with the 
bank or in the market as a bank-note, and at any 
time, so that the public were induced to purchase 
iron warrants almost as readily as any stocks ‘or 
shares. 

The system of storing iron dates from 1841. 
Connal’s stores had a peculiar origin. Some North of 
Ireland speculators purchased a quantity of Scotch 
pig iron, and, while willing to pay for it, had no 
desire to take delivery in monthly lots, as was then 
the custom ; they probably had no need for such 
a commodity. Under these circumstances, their 
only security was the promise of the maker to de- 
liver. Being in perplexity, perhaps also doubting 
the maker, they consulted Messrs. William Connal 
and Co., who had negotiated the purchase for them. 
The Connals were produce merchants, with a busi- 
ness established in 1826, and they held the Govern- 
ment monopolies for all tobacco and fancy woods 
entering the Clyde. After discussion, they agreed 
to take delivery of the pig iron for their Irish 
friends, and this was put into a yard where 
fancy wood was stored. Other lots of iron were 
similarly entrusted to the firm. As mahogany and 
all such fancy woods then paid duty to the Govern- 
ment, it was ultimately déemed best to remove 
the bond from the store, which was therefore 
emptied of its wood, and the movement of the 
iron facilitated. The practice of thus storing iron 
proved very convenient, and it soon developed. 
At first the particular iron belonging to each client 
was isolated, and as the lots deposited or withdrawn 
increased in number, confusion resulted, notwith- 
standing the large area of land utilised. 

It was therefore decided that all iron of each 
quality should be placed in one large pile, the idea 
of identifying each parcel of iron by its owner's 
name being departed from. Thus in 1843 the 
business of pig-iron storing was formally and 
methodically started, and a small co-partnery—M. 
and W. Connal and Co.—was formed to develop the 
business. A form of warrant very similar to that 
now used was drafted, and the firm, although 
guaranteeing the delivery of so many tons of such 
and such quality and brand, did not promise to 
deliver any special lot. In this way little space 
was used, and when iron was wanted for delivery, 
it was taken from the nearest and most convenient 
spot. In these early times three qualities of Scotch 
iron were made—Nos. 1, 2, and'3. No. 2 gradually 
ceased being made, and now only Nos. 1 and 3 are 
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jealt in. , Lower and inferior qualities are sold to 
consumers under the name,of forge, white, and 
mottled iron. For speculative or shipping pur- 
poses, however, Nos. 1 and 3 are exclusively 
used, and a warrant for 500 tons consists now by 
custom of ‘‘ mixed numbers,” or 300 tons of No. 1, 
and 200 tons of No. 3, quality and brand. 

‘Each warrant is a guarantee that the actual iron 
is in store, and that such a quantity and quality of 
such-and-such brands will be delivered to the 
holder of the warrant. . We give a copy of a 
warrant, showing how it guarantees the iron :— 

« CONNAL & CO., Limrtep, Warehousekeepers, 

Glasgow, and Middlesbrough. 


PALO OLE 


Souelee Tons, No....... 

sass “e on eer Tone Pie 

emery ae ii cracs I 

" Occ: RON. 

Warrant No. — for ae = — — 

___ Tons 

GRAS GOW 6565.05 cccss seven 18 
' We have received into our Stores, and entered in our 

Warehouse Books in the name Of..............ceccceeeeeees and we 
now hold to......... Order......... Hunprep Tons Pie Iron, 
of Number..........++ and we will deliver to............44. Order, 


by endorsement hereon, ‘‘ Free on Board,” here from our 
Stores, that quantity of Pig Iron, same Number and Brand, 
on payment of the Charges noted at foot and return of this 
Warrant. 
CHARGES— 
Rent at Id. per Ton per Month. 
Agency, 1s. per Warrant, 


Rent to be paid every 12 months, and tf not paid when due, 
Interest at the rate of 5 per cent per annum will be charged. 


Ext and Ent by 


When the iron is stored, a charge is made to cover 
the cost of re-delivery, and all the iron purchased 
in warrant form is delivered ‘‘ free on board,” and 
free into certain foundries and consumers in the 
Glasgow district. Before departing from this part 
of our subject, it may be added that in the year 
1864 the firm of Messrs. M. and W. Connal and 
Co: was dissolved, and the firm of Connal and Co. 
came into existence. In 1888 this firm was con- 
verted into a limited liability company, for family 
reasons, and was again, a few months ago, recon- 
structed under the old name of Connal and Co., 
Limited. Some indication of the success of the 
concern as the storekeepers of iron is suggested in 
the fact that the capital is now 500,000/., divided 
into 4 per cent. preference and ordinary shares, the 
company holding land in Glasgow for the stores 
valued at 160,644/., and in Middlesbrough 55,4081/., 
together 216,052/. It is part of this land in Scot- 
land whichis now to be sold to pay off: the prefer- 
ence shareholders. At Cleveland the stock in 
Connal’s store is as high as it was twenty years 
ago, so that there is no change so far as the 
Middlesbrough business is concerned. At Glas- 
gow business continues, although on a very much 
diminished scale. 

Although there was not any Association of Iron 
Merchants until 1880, merchants and brokers were 
in the habit of meeting in the Royal Exchange in 
Glasgow, and Connal’s warrants have been readily 
bought and sold since 1843. Prior to this’ there was 
dealing in the scrip of ironmasters, whereby they 
undertook to deliver the iron, and. it was probably 
only the anxiety of the Irish speculator already 
referred to which resulted in the change, bringing 
with it a freer sale, because of the more readily 
accepted warrant. It was in 1888 that the mer- 
chants and brokers’ decided to form an association, 
and it is, perhaps, interesting to give the original 
committee.’ James Stevenson, of William -Colvin 
and Co., was chairman; Rudolph Feldtmann, 
vice-chairman ; William Wilson was secretary; while 
the members of committee were Messrs. William 
A. Donaldson, of James Watson and Co. 
Timothy Bost, Archibald Young, John E. Swan, 
William J. Armstrong, and John Crawford. The 
membership was about 100. ; 

The constitution and rules provide that no firm 
can have more than four partners as members. 
Members must make dealing in pig iron their prin- 
cipal business, and have offices in Glasgow. The entry 
money is 100/.; but for such as have been in the office 
of other members for three years it is 50/.; and the 
annual subscription a guinea. Should a member 
fail to meet his engagements, or become insolvent, 
he may be expelled, and the committee have, more- 
over, the power to regulate all. matters concerning 
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the Association, settle disputes between members 
when submitted for their decision by all the parties, 
and may impose fines not exceeding 1001. They 
issue the official daily report and annual statistics. 
The market is held in a corner of the Royal 
Exchange, between 11 o’clock and noon, and be- 
tween two and three o’clock, and only within 
these hours can business be done, the penalty for 
infringement being 5/. Business is in Scotch, 
Cleveland, or Cumberland warrants, or in copper 
and tin. Of course, one member is responsible to 
another for his transaction, independent of the 
principal, whose name need never be divulged ; 
and when a member becomes insolvent, the fact is 
declared, and his account closed and balanced, by 
selling out or buying in, as the case may be. The 
brokerage chargeable is } per cent. for buying, and 
the same for selling ; but members have liberty to 
divide the } per cent. with other brokers who act 
as third parties, if such have no residence or place 
of business in Glasgow. 

Business is done for every part of the world, 
and although it is largely speculative, many manu- 
facturers of piping, rails, &c., with heavy engage- 
ments purchase warrants as a protection against 
any possible increase in prices. There has never, or 
hardly ever, been a market day without business ; 
from 30,000 to 40,000 tons a day is a fair average, 
but when the warrants were in high speculative 
favour, 100,000 tons have changed hands in an hour. 
The procedure is, when the market meets, for a 
member to announce openly what business he has 
to transact, and if his proposal suits, it is accepted 
as openly by another member, and the business 
closed. In ordinary times, any one glancing into 
the corner might conclude that’some raconteur was 
delighting an audience of 20 city gentlemen; a 
state of activity is usually indicated by the volume 
of sound issuing from the ring. 

For the carrying out of the transactions there 
is a settlement-room, where representatives of 
the members meet in the morning to arrange 
for the ‘‘passing of orders,” to learn who is 
delivering and who is lifting warrants on that 
particular day, and in the afternoon another 
meeting is held for the actual lifting and deliver- 
ing, and for the payment of differences. ‘‘ Passing 
of orders ” means that if the seller is not himself de- 
livering up the warrants for the iron he has sold, 
he must give an order on a member who is deliver- 
ing. ‘‘A” may have sold ‘‘ B” a 500-ton warrant— 
they are usually always for 500 tons—but ‘‘ A” has 
only newly bought the warrant from ‘‘ C,” and con- 
sequently gives anorder on ‘‘C.” ‘The orders may 
sometimes have to pass through many hands before 
a member who means to ‘‘ lift” a warrant discovers 
the party who is ‘‘delivering” it. ‘‘ Lifting” means 
paying for the 500 tons represented by the warrant, 
‘* delivery’ means handing over the warrant for the 
money; the intermediate buyers: and sellers are 
speculators for the rise and fall. No warrant is 
parted with unless against money received. The 
arrangement is therefore such that a manufac- 
turer, if he chooses, can have his iron, while a 
speculator for the fall may borrow his iron, paying 
contango as a rent for the use of the warrant. 

If iron is thus sold without its being held, and 
therefore with no intention to deliver, the iron or war- 
rant is borrowed for a month, or from day to day, at 
rates varying according to the value of money or the 
abundance or scarcity of iron in the market. Just 
now it ranks about 2} per cent., being regulated 
by the rate at which banks will advance against 
the warrant borrowed. It has been as high as 10 
per cent.—in 1889-90—when there was such an 
extensive business, for the most part by people who 
could not themselves take the warrants up. Another 
element, of course, is the class of buyer. If his 
credit be not good, and he has not ready cash, he is 
practically at the mercy of the lender. This rate is 
known as the contango. Only very occasionally is 
there a ‘‘backwardation.” When warrants have 
been made scarce by excessive ‘! lifting,” a back- 
wardation is exacted. 

Warrants sold for settlement within a week may 
be called-up on buyers giving one day’s notice ; 
those beyond a week and within 14 days on giving 
two days’ notice ; those within a month on three 
days’ notice, with five days for two months, and 
seven days for three months. Business is usually 
done at a month’s date, meaning that the warrant 
must be delivered a month later: of course, the 
price is higher in proportion to the distance of 
delivery, because the faeaitn time involves rent 
and interest. The rent chargeable by Messrs. 








Connal, the storekeepers, is ld. per ton per month, 
and it is payable on each transfer of the warrant. 
If the warrant is held by one party for more than a 
year, interest at 5 per cent. is charged on the rent 
overdue. 

The ‘ bull” ard ‘‘ bear” are terms used as on the 
Stock Exchange. Of course, no one will admit his 
qualifications for these terms. The ‘‘bull’’ is, of 
course, the speculative purchaser in anticipation of 
a rise, the ‘‘ bear” sells in expectation of a fall. 
The ‘‘bull” has to pay contango, and under ordinary 
circumstances the ‘‘ bear” receives the rent. Thus 
when prices remain stationary, the ‘‘ bear” has the 
best of it, provided he can borrow the iron, because 
at the same time he receives the contango. But the 
price just now continues so low that he would be 
a bold man who would ‘‘ bear” the market. 








THE METROPOLITAN FIRE BRIGADE 
REPORT FOR 1902. 

Tue London County Council has this year issued 
its Fire Brigade Report somewhat later than is cus- 
tomary, and has added an introductory self-con- 
gratulatory note by its Fire Brigade Committee. 

These congratulatory words are based on some 
curiously ill-advised figures as to a supposed reduc- 
tion in the number of ‘‘serious” fires in the 
Metropolis, both numerically andin proportion to the 
total number of fires. These words would be out of 
place even if the figures gave a true picture of the 
state of affairs, which they do not. To have pub- 
lished such an expression of self-satisfaction after a 
year in which the loss of life has again materially 
increased, and the loss of property has been abnor- 
mally heavy, is all too cynical, even if the cynicism 
is—as no doubt it is—unintentional. It is re- 
grettable that the Committee should have been 
so misinformed as is obviously the case. 

Our views as to the necessary entire reorganisa- 
tion of the Metropolitan Fire Brigade are well 
known, and have been expounded with considerable 
detail in our number of Faly 4 of last year, and in 
other articles. Whilst recognising some very excel- 
lent characteristics of the London establishment, 
primarily in respect to its fire stations, its horsing, 
and its plucky personnel, we have frequently ex- 
pressed ourselves strongly as to the urgent reforms 
needed both in respect to principles and details of 
management, and as to the strengthening of the 
brigade in officers, men, and equipment. 

We will for this reason avoid going over the same 
ground again on this occasion. We will only deal 
with the annual report and with some of the 
changes that have taken place in the force since 
our article of July 4 last, to which we would, how- 
ever, again specially refer our readers. 

Regarding the annual report, all credit is due to 
those who have carefully compiled the usual tables, 
which involve much careful recording ; but, speak 
ing generally, we are inclined to think that the 
principles on which.the report is framed are now 
almost as out of date as so many of the methods 
of management that still prevail in the force, and 
that the report, as a statistical record intended for 
useful reference, compares unfavourably with the 
very precise information obtainable from the 
compilations of many other brigades. To put it 
quite plainly, we consider the principles on which 
a considerable ‘portion -of the Sowden reports are 
drafted to be misleading to the Press and the public, 
as well as to the.employers of the brigade and the 
ratepayers—their paymasters—who can receive but 
little reliable guidance from the figures as now 
arranged. 

To treat London as a whole, without further 
detail as to division, either, say, by fire brigade 
districts, by borough districts, or by the character 
of the locality, is useless for the practical purpose 
of organising remedies. The risks encountered, 
the character of the work that has to be done, and 
is executed, differs essentially in different areas of 
the Metropolis, and the easiest proof of this is to 
view the splendid map prepared by Mr. Charles E. 
Goad, and now to be seen at the International 
Fire Exhibition (Loan Section, Room No. 6) which 
deals with the fires of London for the year 1902, as 
also with the great conflagrations of the past decade, 
and might well be taken as an illustrated supple- 
ment of the report in question. By records tabu- 
lated according to areas, illustrated by such maps— 
prepared in even greater detail—remedies can be 
properly planned. If we turn, say, to the annual 
report of the Hamburg Fire Brigade for 1902, we 
find such maps, supplemented by tables and dia- 
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grams, as is only to be expected where the fire 
service has become a precise science. We could 
mention many other instances. 

Then there is the question of the standard of 
what is a “‘ serious” fire. This standard, so far as 
London is concerned, has been gradually increasing, 
and hence, with a higher standard, the so-called 
‘* decrease” in the number of serious fires on which 
the London County Council’s Committee base their 
congratulations, is somewhat illusionary. So far as 
we can make out, a ‘‘ serious” fire is now con- 
sidered to be one at which more than one hydrant 
is in actual use, whilst ‘‘serious ” fires formerly 
included fires at which ‘‘ only one” hydrant was in 
use. We wonder if this little matter has escaped 
the Committee’s Chief Officer. It has not, to our 
knowledge, escaped the notice of several provincial 
fire chiefs and of a number of insurance men. 

There is also a certain vagaeness about the 
definition of ‘‘ one hydrant,” in respect to which it 
would be well to be more explicit. All hydrants in 
the City, we understand, give two deliveries. Are 
we to understand that the word ‘‘ hydrant” as 
used for classification purposes means one delivery 
from one hydrant; or does it mean, as it would 
read in a general way, that one hydrant was used, 
but that in some cases there was-only one delivery, 
and in other cases there were two deliveries? If 
statistics are admitted, precision is essential. We 
are under the impression that two deliveries 
from a City hydrant.rank as ‘‘ one hydrant” to-day, 
but ranked as ‘‘ more than one hydrant” formerly ; 
this is a point which should be made perfectly 
clear. 

Again, if we make an analysis of our own, we 
come to the conclusion that the proportion of fires 
in the commercial and manufacturing districts has, 
of recent years, been on the increase, and that 
even the proportion of such fires admitted to be 
serious must have increased. 

Further, apart from any academical definition of 
the word ‘‘serious,” if the insurance companies 
have to give a plain statement of facts—as they 
will probably shortly be called upon to do—as to 
the actual increase of money loss on insured pro- 
perty in these districts, we do not think that it 
will be any longer possible to misinform the Fire 
Brigade Committee on the decrease of so-called 
‘serious ”’ fires in London; for ‘‘ serious,” robbed 
of its academical glamour, means serious in loss of 
life and loss of property—-a very different matter. 

Here we would remark that this increase in the 
commercial and manufacturing districts means an 
increase of serious fires in what are generally known 
as ‘‘central”’ districts, where the rateable value 
and day population are increasing, while the night 
ge, is decreasing. We wonder if the Fire 

rigade Committee has been advised by its chief 
ofticer to bear this in mind in making its future 
arrangements. It, of course, means that there is 
a continued increase in the danger to life from fire 
in the daytime throughout the central districts, and 
an increase of danger to valuable unguarded pro- 
perty at night to be dealt with. 

Another point regarding the apparent decrease in 
the number of ‘ serious” fires. Has it escaped 
notice that formerly the fires attended outside 
the County of London used to be included 
in the general total, but that now outside fires 
attended are excluded from the reports, so that 
these reports give no information with regard to 
the work of the brigade at such fires? As it 
happens, most of the outside fires attended by the 
brigade are naturally of a serious character, and 
they formerly swelled the heading of ‘‘serious” fires. 
Now that these serious fires are no longer accounted 
for at all among the fires generally, a further illu- 
sionary deduction in the number of serious fires is 
presented. 

We would not have dealt with this question of 
principle regarding the framing of the annual 
report at such length had not the Fire Brigade 
Committee apparently be»n advised to go out of 
their way to argue to the public and to the general 
Press the reduction of serious fires, both Press and 
public generally reading the word ‘‘ serious ” in its 
ordinary sense. 

There are so many far more urgent questions of 
the general organisation and equipment of the 
brigade than this statistical report that we would 
not have devoted space to this matter had it not 
been obvious from the preface that the committee 
themselves were labouring under a misapprehen- 
sion, which misapprehension is being publicly 
disseminated, and probably influences the London 





Cotinty: Council and the ratepayers in a wrong 
direction. 

The ordinary matter of the report, as such, does 
not afford us much that is new; the unfortunate 
increase in the annual loss of life during the last 
three years is well known. The causes of fire are 
well tabulated, although we think that greater 
effort’ might be ore employed to lessen the 
number of fires described as being from ‘‘ causes 
unknown,” no less than 1083 fires being classed as 
from an unknown cause out of a total of 3574. The 
number of fires caused by lights being thrown 
down, ‘through mineral oil lamps, and through 
sparks from ,open fires, are, as is remarked in the 
chief officer’s note, an increasing and serious 
menace. 

Regarding the description of notable fires, to 
describe a fire at which 38 steamers were at work, 
on April 21, in eleven short lines, and a fire on 
June 9, where so many lives were lost, in seven 
short lines, in both cases merely describing the 
dimensions of the buildings affected, is somewhat 
crude. We think that if illustrated and detailed 
reports of the notable fires were to be found, as in 
other annual reports, it would be far more useful and 
instructive to the Council and the ratepayers. 
The Vienna 1902 report contains 15 pages and 
20 plates, full of instructive matter relating both 
to large and small fires in the Austrian capital. It 
should be remembered that the fires above-named 
are the two notable fires of the year—viz., the great 
Barbican fire and the Queen Victoria-street fire, 
both of sad interest ; and details should certainly 
be included in an annual report where the brigade 
meets with two such calamities in one short year. 

Having discussed the annual report as published, 
we > now turn to matters relating to the Fire 
Brigade not dealt with in that record, but deserv- 
ing of attention in any treatment of the develop- 
ment and annual progress of the force. 

In the first place we would mention that, taking 
the year up to the time of writing, the increase dur- 
ing the period for the last 18 months in new fire- 
stations is deserving of most favourable comment. 
The stations opened in different parts of London 
are excellently designed, carefully planned, and do 
credit to the Metropolis in every way, and the few 
minor complaints which we have heard are merely 
complaints that are heard in connection with every 
new class of building. The credit for these fire- 
stations is due to the committee, as also to the 
architect of the Council, Mr. Riley, F.R.I.B.A. 

Another matter upon which the brigade is to be 
congratulated is the record to be found in the 
daily newspapers of the visit of their chief to 
some of the leading cities on the Continent, with a 
view to studying modern methods. We have a 
record before us from Berlin that this very ex- 
cellent brigade recently executed its quarterly re- 
cruit drill in the presence of the Chief Officer, that 
the recruits were put through their hook-ladder 
drill, and that six 80-ft. ladders were turned out to 
a sham fire, each of which 80-ft. ladders could be run 
out full length within 50 seconds of arrival. Appa- 
rently a type of horsed chemical engine, used by 
the Berlin Fire Brigade, was demonstrated, as also 
new forms of smoke-helmets and smoke-suits. It 
is certainly a novel and pleasant feature to observe 
the Chief Ofticer apparently carefully studying what 
there is to be seen abroad. It is only to be hoped 
that some of the methods so eminently successful 
on the Continent will be introduced, with suitable 
modifications for London purposes, into this Metro- 
polis, and that in particular the hook-ladder work, 
which is so important for the safety of life, and 
which has been so ably demonstrated by the Margate 
and Aldershot Fire Brigades at the International 
Fire Exhibition, will soon find systematic applica- 
tion in the County of London. Experiments with 
hook-ladders are already being made at head- 
quarters. We are glad to observe this, after the 
excellent results obtained from them elsewhere 
during the last quarter of a century. Regarding 
the question of equipment with chemical engines, 
rapid 80-ft. ladders, &c., we do not wish to repeat 
what we have already said regarding these essentials. 

We are also glad to observe that the Chief Officer 
has attended the fire display in the Empress Theatre, 
and has been a careful student of the exhibits. 
Anything that can be done to encourage the 
leading officials of the Fire Brigade to study and 
see what is being done elsewhere is commend- 
able, but we would add one slight word of advice, 
and that is, that it.is not always necessary to visit 
the Continent and the United States to see fire- 





brigade forces greatly in advance in organisation 
and equipment of that of the Metropolis. Much 
is to be learnt to-day at the Exhibition, and a visit 
to places within a few hours of London, such as 
Liverpool, Glasgow, Edinburgh, Birmingham, would 
also prove eminently instructive to those who are 
all too apt.to pin their faith to London methods. 

Among notable occurrences we would name the 
introduction of the first motor fire-engine; but 
unfortunately this introduction has been associated 
with the carrying out of.a lot of experimental 
work of a more or less amateur kind, which 
had far better have been left undone, at all 
events, under present circumstances. Among 
the brigade’s good points are its excellent 
horsing, and the rapid pace at which it arrives 
at a fire. Its horsing arrangements are also 
managed on comparatively economical lines. To 
devote time and attention to a popular movement 
by introducing motor work, when there is so much 
more to do in the application of better life-saving 
appliances, such as long ladders, and the introduc- 
tion of first-aid life-saving appliances, such as 
chemical engines, is a mistake. Further, if a motor 
fire engine was to be introduced at this stage, why 
not buy the finished article from a first-class maker, 
or get such a one to design the necessary tractors 
for converting the engines originally supplied, in- 
stead of turning the Chief’s attention to the difficult 
engineering problem of motor traction. 

We note with pleasure that there has been a sub- 
stantial increase in the horsed fire-escapes, which 
appliances, if they are to become the regular life- 
saving apparatus of the Metropolis, should at least 
be provided at every station of the brigade at the 
earliest possible moment. 

We note similarly with pleasure that the number 
of fire-alarins is gradually increasing ; but we would 
take the opportunity to point out how far behind 
we are in the number of fire-alarms as compared 
with other cities. It is also essential that there 
should be lamp-posts in connection with the 
alarms, and that there should be greater facilities 
for finding them than there are at present. 

We observe with interest the appointment of 
additional superintendents, by which the Central 
district will be strengthened ; and, as we have 
before remarked, we consider the step of separating 
the duties of the second and other officers in such 
a way that they should be responsible executive 
ofticers for the Northern and Southern areas of 
London, a step in the right direction. It is cer- 
tainly gratifying that the Central district of London 
should have the benefit of these superintendents, 
as their practical knowledge of the work of the 
brigade is a matter of importance in cases of 
emergency. 

We note with some interest that the brigade has 
actually been purchasing some dozen or more new 
smoke-helmets. When we consider that smoke- 
helmets were provided for each individual engine 
in the leading Continental and American fire 
brigades as far back as 15 years ago, we should be 
happy that they have at last been adopted by the 
brigade, and we only hope that, having been 
ordered, they will also be properly used, which 
does not, of course, necessarily follow. The Con- 
tinental critics will, at last, have to give up that old 
fire-brigade joke of many years’ standing—i.e., that 
the one smoke-helmet in the London Brigade was 
one that had been: presented by a foreign officer, 
and that. that was kept in -a cupboard and only 
fetched out on rare occasions. - 

To deal with the work of the brigade, we would 
not like to omit some mention of its labours on behalf 
of the Theatre and Music Halls Committee, although 
we find that the report on this section of the work 
is this year not included in the annual statement. 
We observe that the staff of the Theatre Inspec- 
tions Committee has been increased, and rightly 
so. The work is constantly on the increase, and 
of a very arduous and responsible character. It 
stands to the credit of the department, and the 
superintendent in charge of it, that it has been 
carried out with the minimum of friction and in a 
very useful manner. 

Lastly, we would observe that, apart from the 
theatre survey work, no other survey work is 
apparently to be done by the brigade or its 
Chief Officer, excepting only certain surveys for 
the Government departments. Bearing in mind 
that the present Chief Officer is a naval officer, 
and cannot be ex d to have the neces- 
sary training and knowledge of buildings, we 
think the Committee are well advised in limiting 











June 12,°1903.] 


ENGINEERING. 








789 





the inspections. It would, of course, be an entirely 
different matter if the brigade were in charge of an 
officer who had received a training in building and 
construction, when it might have been of use to 
consider some method by which the usefulness of 
the Chief Officer could be extended to such surveys, 
with, perhaps, the formation of a Fire Survey 
Department. 

With the above comments we close our remarks 
on the brigade’s annual report and general doings. 
There ‘has been some considerable: improvement 
in matters of detail, but the deservedly sharp, 
even if at times somewhat exaggerated, and all too 
personal, criticisms of certain organs of the daily 
Press has not, unfortunately, led to any radical 
reform of this institution. 

As we have frequently argued, it will require 
a very strong committee, giving a very considerable 
time to the general technical and. financial aspects 
of the subject, to bring about the necessary reforms, 
taking skilled outside advice if necessary, in the 
same way as Government, .attimes, calls for the 
assistance of commissions, ‘and is not guided solely 
by its ofticials, when public confidence in them has 
been shaken by some disaster, 

We understand there will shortly be a change in 
the command of the force, and this would probably 
be a suitable opportunity for a careful inquiry by 
the existing committee, supported, perhaps, by ad- 
ditional members and. independent advice, and we 
should strongly advocate this investigation prior to 
the new appointment and definition of the duties 
of the future chief officer. The brigade’s history 
since the resignation of Sir Eyre Massey Shaw has 
been somewhat unfortunate, and this spell of ill- 
luck should be broken. 

If the reform we have advocated, or some other 
similar drastic measures, be not soon taken in hand, 
further serious loss of life, and further calamities 
in loss of property, may ensue. When the next 
great calamity, however, occurs—that is to say, 
when London has again a Cripplegate fire, accom- 
panied, perhaps, by loss of life, in an important 
district—then that which we have long foreseen will 
happen. Public opinion will not blame any indi- 
vidual chief officer, but will remove from the 
London County Council. the control of the force, 
the modern bearings of which it does not seem to 
have quite comprehended, owing to having had 
the wrong advice. The result will then be—as 
in Paris, Berlin, and at St. Petersburg—that the 
actual control of the force will have to rest with 
some Government department or branch. 

There are, as in the case of the police, broader 
issues to be considered, for apart from its being im- 
politic for a Government to run the risk of seeing 
a great conflagration in its capital city, and apart 
from the question of the protection of Royal and 
Government property, the principal brigade of the 
Empire should bea model institution, which all pro- 
vincial and colonial brigades should look upon as 
their Alma Mater. If the local. authority cannot 
provide what is necessary, it is obvious that a 
change will have to be made. 

We trust that timely warning may prevent an 
impending catastrophe. After careful considera- 
tion, and with a new chief ‘officer, we trust the 
London County Council will, however, be able to 
bring about the reorganisation which would not 
only be so beneficial to London, but to the whole 
question of fire protection in the Empire. 








AMERICAN IRON TRADE OUTLOOK. 

Pia iron is allowed to be the index to general 
trade conditions in the United States, and it is a 
fair inference that when the price of pig iron for 
forward delivery falls off, the outlook for manufac- 
ture as a whole is not encouraging. The United 
States Steel Corporation has contrived to secure 
to itself such a considerable preponderance of the 
iron and steel production of the whole country, and 
in consequence such a power of dictating prices, 
that when it finds it essential to reduce quo- 
tations, one is justified in drawing therefrom 
the only evident conclusions. Since the beginning 
of April the price of pig iron has been ‘‘cut” 
four or five times ; and the American Press, which 
will seldom acknowledge even the obvious when it 
tells against American trade, is hard put to it to ex- 
plain it allaway. On May 1 the total weekly capacity 
of the furnaces in operation was 383,897 gross tons, 
as compared with 353,800 tons on January 1, being 
at the rate of almost 20,000,000 tons per annum, as 
compared with 18,400,000 tons per annum five 





months before, and 15,500,000 tons per annum a 
twelvemonth earlier. The plain truth is that 
the country has no use for the whole—or any- 
thing like the whole—of the iron now being 
made. The execution of urgent contracts is 
completed, and consumers of iron are deterred 
by high prices, labour troubles, and half - a - 
dozen other factors, from giving out further orders 
freely ; and the Steel Corporation, no less than 
the minor producers, is concerned for the disposal 
of its commodities in the months to come. We are 
assured that economical and new devices have been 
introduced ‘‘ until iron can be turned out at a 
much less cost, and at a comfortable profit, with 
the selling price materially lower than iron could 
have been made for in past years ;” but it is only 
now that the Americans are finding this out. Also, 
it is just dawning upon them that the strength of the 
iron and steel situation consists in the fact that the 
surplus product ‘‘ can always find a market abroad 
at a remunerative price,” so that when the range of 
values is lower, ‘‘ the trade will be in a position to 
make and sell more iron and steel, and keep up its 
income.” When American iron is offered in Europe, 
it goes at any sacrifice for cash ; and to talk about 
new devices, cheaper cost of production, and the 
maintenance of income as an explanation of it, is 
simply bunkum, designed to prevent the good Ame- 
rican from realising fully the tendencies of things. 

It is very pretty to observe the euphemisms de- 
vised to prevent the real truth from striking one in 
the face too brutally. The New York Times talks 
about ‘‘certain wholesome adjustments in progress;” 
but it is strenuous in assuring us that there is nothing 
in the situation or in the outlook ‘‘to cause appre- 
hension that we are nearing the end of the period of 
unprecedented business prosperity which began in 
1899 and has continued to acquire impetus ever 
since.” It is allowed by another authority that 
the mills have been sold up to July ever since last 
November, and that since that time very little 
business has been done. In the market prices have 
been at a premium by reason of the scarcity. But 
there is scarcity in sight no longer ; the buying of 
foreign iron practically ended in January, although 
it is still coming into the country on old contracts ; 
and the authority mentioned allows that only with 
premium prices abolished is there any basis for 
good business. ‘‘The object of the readjustment 
of prices,” says the New York Times again, ‘‘is to 
meet the views of buyers who think that pig iron 
has of late been disproportionate to the prices of 
finished material, and also to discourage further 
importations of foreign pig iron.” We, too, should 
like to see importations of foreign pig discouraged, 
in the interests of manufacturers at home ; but as 
to the first, is it not a clear confession of the weak- 
ness of the position when pig-iron makers have to 
give way because their figures have been ‘‘ dispro- 
portionate to the prices of finished material ” ? 

It would be easy, however, to exaggerate the 
extent, if not the significance, of the reaction. It 
was manifest that the rate of iron production could 
not be maintained indefinitely, and a market 
secured at home, because everything depended 
upon the prosperity of the country, and in the 
nature of things a boom in trade could not be ex- 
pected to endure down to the end of time. A 
number of favourable factors—notably a run of 
good’ crops—have kept industrial conditions good 
for a longer time than the law of averages might 
have warranted; and another good harvest this 
year would, no doubt, stay the reactionary 
tendency for a time. But the country is tired. 
It is suffering from over-speculation in railways 
and in industrials; and the financial position is 
bad ; while the defective currency system operates 
as a serious bar to enterprise at those seasons of 
the year—autumn and winter—when money is 
required in the interior to move the crops, and at 
those other times when it may be necessary, as it 
is every year, in spite of the large export trade, to 
send gold abroad to pay interest and indebted- 
nesses of various sorts. 

Still, as to pig iron, there are favourable factors 
to be remembered. The conditions are better 
this year, because iron costs less to make. Coal 
and coke are lower, and the railroads are able 
to handle freights expeditiously. Another factor 
in the situation is the increased furnace capacity 
resulting from the efforts of the great steel com- 
panies to make themselves independent of market 
fluctuations in the matter of their supplies of pig 
iron suitable for conversion. This is expected to 
render it necessary for the Bessemer furnaces of 








the Middle West to change their output to foundry 
iron. But since that implies a constant increase of 
capacity in a country whose capacity must already 
be in excess of its normal needs; we do not know 
that these efforts of the ‘great companies are 
in every way commendable, for they mean that 
there is domestic competition in view. The Iron 
Age is not in the habit of crying ‘‘ Wolf ” when there 
is no wolf in sight, and there can be seen from the 
reference to ‘‘a return to the normal” in the follow- 
ing quotation from the last issue to hand, that very 
real necessity exists for a readjustment of values :— 
‘* As for pig iron, the basis of the entire industry, 
the situation is working into better shape ; we are 
abandoning an abnormal in order to return to a 
more normal condition of affairs. At first the 
anthracite coal strike, and later a more potent 
cause — the .freight blockades — caused an acute 
scarcity, which drove values to figures so high that 
even importations were possible on a fairly large 
scale. At the same time costs went skyward, chietly 
through the extraordinary rise in coke. That fuel 
has dropped back, and we learn that coke has sold at 
under 3 dols. per ton at oven, as compared with the 
famine prices of 10 dols. and upwards during the 
fall and winter. In fact, coke ovens are now being 
put out, and it is well known that a great deal of 
capacity is still to enter the ranks. The lowering 
of foundry and forge irons is therefore a return to 
normal conditions, the only puzzle for the moment 
being at what price buyers and sellers will come 
together. Our reports from the leading distributing 
centres clearly show that the common ground has 
not been found, and that values are still descending 
in order to seek it.” The admission is very candid. 
Dun’s Review says much the same thing :—‘‘ As the 
increased capacity brings plants nearer their orders, 
buyersare naturally less eager to place contracts. The 
fact that some concessions have been made in quota- 
tions tends to ee men business, prospective buyers 
waiting for still more favourable terms.” The ques- 
tion is, as the Ivon Age puts it, At what price will 
buyers and sellers come together? Not just yet, 
clearly ; for consumers do not buy on a falling 
market if they can help. 

For us in the United Kingdom a reaction in 
American trade will have anything but a favour- 
able influence, because it will mean the flooding of 
our markets with the surplus production for which 
no outlet can be found at home. For a number of 
months past we have been sending iron and steel 
to the States in large quantities. For the nine 
months to March 31 the importations of pig iron 
into America were 725,270 tons, as compared with 
76,728 tons for the same period of 1901-2. In 
ingots, blooms, bars, &c., the increase is still more 
marked, the total importation of the nine months 
of last year being 41,370,209 lb., and in the nine 
months of this year 657,597,319 lb. In steel rails, 
of which the United States has in:the past not only 
supplied her own wants, but siepeated bengal, the 
percentage of increase is even larger, the imports of 
the nine munths of last year having been but 3262 
tons, while those of this year were 92,889 tons, or 
nearly thirty times as much. The value of the pig 
iron imported this year to March is 12,645,060 dols., 
against 1,925,858 dols. last year; that of ingots, 
billets, &c., 7,551,374 dols., against 1,424,430 dols. ; 
and that of steel rails 2,181, 187 dols., against 85,172 
dols. 








THE WORKMEN’S COMPENSATION 
ACT, 

ALTHOUGH nearly five years have elapsed since 
this famous measure came into operation, the 
Court of Appeal is still confronted from time to 
time with complex problems occasioned by that 
ambiguity of language for which the measure is so 
justly famous. But the Act itself is not entirely 
to blame for this state of affairs. Owing to the 
adoption of legislation by reference, it has been 
necessary for the Court to refer to other measures 
for definitions. Not only do they find it necessary 
to refer to Acts of Parliament passed prior to 1897, 
but, strange to say, it is now necessary for them to 
refer to the Factory Act, 1901, in order to ascertain 
the true meaning of an Act passed five years ago ! 

The truth of all the foregoing remarks will be 
realised by all who have considered some of the 
cases which were dealt with by the Court of Appeal. 

In the first of these (French v. Underwood, 
the Times, April 23, 1903) the meaning of the word 
‘* dependent ” came up for discussion. It appeared 
that the applicant was the father of a workman who 
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was earning 20s. a week at the time of his death. 
He had been in the habit of paying this sum into 
a common family fund, which amounted in all to 
the sum of 31. 12s. 6d. per week. This fund being 
lessened by 20s. per week since the death of his 
son, the applicant claimed compensation on the 
ground that he was ‘partially dependent.” The 
County Court Judge having found that, in view of 
the standard of living in the neighbourhood, the 
applicant could not be said to be “‘ partially depen- 
dent,” the Court of Appeal sent the case 
to him for reconsideration. It appears that the 
House of Lords have held in the case of the Main 
Colliery Company v. Davies (1900 A.C., 358) that 
the question of dependency is entirely a question 
of fact in each case, irrespective of the standard of 
living in the neighbourhood or the class to which 
the family belong. It would follow from this that 
if a man received a pension of 2001. a year, and was 
also in receipt of 2s. a week from his father, it 
would be possible for the County Court Judge to 
find as a fact that he was a “‘dependent.” That 
this is illogical or absurd is no argument against its 
being in accordance with the strict interpretation 
of the Act. 

In the case of Zivin v. Woodward (Times, April 23, 
1903) the Court of Appeal felt themselves bound 
to hold that a man using two painters’ ladders 
with a board stretched across them was using a 
‘* scaffolding” within the meaning of the Act, and 
was therefore entitled to compensation for injuries 
received in consequence of a fall. It seems that 
the House of Lords have held that a scaffolding 
could be internal or external, and may include an 
internal staging arranged with planks and trestles 
and without poles. It is pleasing to find, how- 
ever, that one of the members of the Court of 
Appeal held that it was impossible to call the 
structure in question a scaffolding. 

In Atkinson v. Lumb an interpretation was put 
upon the term ‘‘ engineering work ” which would 
seem to increase the scope of the Act of 1897 far 
beyond what was conceived to be its extent when 
it first became law. The applicant’s employers 
were engaged upon the construction of a reservoir 
and filter beds and the laying of supply pipes for a 
water supply for Todmorden. The applicant, while 
supervising the laying of the pipes, sustained an 
injury to his thumb from the strand of a wire rope. 
It may be remembered that the expression ‘‘ engi- 
neering work” is defined to mean a number of 
specified things and also ‘‘any work for the con- 
struction, alteration, or repair of which machinery 
driven by steam, water, or other mechanical power 
is used.” Although no mechanical power seems 
to have been in actual use at the place where the 
accident happened, the County Court Judge held 
that the whole undertaking was an engineering 
work within the meaning of the section, and that 
the applicant was entitled to compensation. This 
decision was approved by the Court of Appeal. It 
is no more extraordinary than the finding of a 
Scottish Court in the case of Middlemiss v. Ber- 
wick. In that case a road was being repaired by a 
steam roller and a watering cart. It was held that 
the dependents of a man who was run over by the 
cart at a point 500 yards away from where the 
roller was working was entitled to compensation on 
the broad ground that the whole undertaking was 
an engineering work. 

Strange as some of the above decisions may seem, 
they are surpassed by the inevitable finding of the 
Court in Stevens v. General Steam Navigation Com- 
pany (Times, April 24, 1903). It is this case which 
shows how the operation of the Act has been ex- 
tended by subsequent legislation, which was 
primarily directed to other matters. 

As our readers are aware, the benefits of the Act of 
1897 were, roughly speaking, conferred upon persons 
employed in factories. A definition of the term ‘‘fac- 
tory” was taken (by reference) from the Factory Act, 
1895, by reference to which it\ will be found that 
every person employed in the process of loading or 
unloading from every dock, wharf, quay, and ware- 
house was, for the purposes of the Act of 
1897, employed in a factory, and therefore en- 
titled to compensation if injured while so em- 
ployed. The meaning of the expression ‘‘ dock, 
wharf, quay, &c.,” has been considered in the 
Courts from time to time. Suffice it for our 
present purpose to say that while employment on a 
ship in a dock was within the Act, employment on 
a ship in a harbour or navigable river did not en 
title an injured workman to compensation. So far 
so good; but the Factory Act of 1901 repealed the 





Act of 1895, and re-enacted the definition clause, 
with eens modifications. Thus, instead of the 
words above set out, it is now provided that employ- 
ment in a factory includes (inter alia) employment in 
the process of loading or unloading or coaling any 
ship in any dock, harbour, or canal. In the case 
ali notice the applicant was one of a gang of eight 
men employed in unloading a ship in the River 
Thames. He claimed compensation on the ground 
that by reason of the definition of the term ‘‘ fac- 


k| tory” having been enlarged he was entitled to 


succeed. The Court of Ap have decided that 
this is the case. Indeed, it would be impossible 
to see how they could have held otherwise; In 
giving judgment the Master of the Rolls said :— 
‘*The Legislature must be taken to have been fully 
aware of the provisions of the Workmen’s Com- 
pensation Act, 1897, and of the decisions thereon ; 
and in making this alteration in the Factory Act 
they must have intended to alter the Act of 1897.” 
Adverse decisions upon the construction of the 
text of the Act of 1897 may well have been within 
the contemplation of employers and insurance com- 
panies ; but we think it hardly fair to them that its 
scope and meaning should have been extended by 
another measure passed many years after, with 
entirely different objects. Seeing that accidents 
on nearly every ship in a harbour are now to be the 
subject-matter of compensation, it will not be sur- 
prising tolearn that rates of insurance have increased. 








NOTES. 
Rapro-Acrivity. 

On Friday last, Professor Rutherford, of the 
McGill University, Montreal, gave the Physical 
Society, at University College, an account of his ex- 
periments in radio-activity, which are now exciting 
great interest amongst ee and, if we may 
judge from some remarks made in the discussion 
following his paper, are at the same time going far 
to upset the equanimity of chemists. The general 
character of the facts brought forward by Professor 
Rutherford, and his hypothesis as to the real 
nature of the phenomena observed, were set forth 
in the article published on page 721 of our issue of 
May 29. It appears, however, that the break-up 
of the thorium atom is even a more complicated 
process than there stated, taking place in five dis- 
tinct stages, in all of which, save the last, positively 
charged bodies—the so-called a rays—alone are 
liberated. To sum up, thorium gives rise to 
thorium X and a rays. Thorium X gives out a 
gaseous emanation and @ rays. The gaseous 
emanation splits up into @ rays, and a_ body 
capable of conferring radio-activity. This body in 
turn breaks up, giving out 8 rays—that is to say, 
negatively charged electrons, and also the so-called 
y rays, leaving behind, it is assumed, an atom of 
ordinary matter. The y rays are apparently analo- 
gous to the Rontgen rays, but have extraordinary 
penetrating power, being capable of passing through 
several inches of iron and several feet of aluminium. 
The « particles are emitted with a speed of nearly 
one-tenth that of light. The 8 corpuscles travel 
with a speed between one-half that of light and the 
speed of light, whilst the y rays are actually light 
of extraordinarily short wave-length. In discussing 
Professor Rutherford’s lecture, Sir Oliver Lodge 
stated that from certain calculations, based on the 
hypothesis that the atom is entirely built up of 
electrons, he had been quite prepared for Professor 
Rutherford’s discoveries. In fact, he was, if any- 
thing, surprised that something of the kind had not 
been observed before. If the atoms consisted of 
electrons which revolve round each other, these 
electrons, he said, must be subject to accelerations, 
or they could not describe curved orbits. But when 
an electron was accelerated it acted on the ether 
and radiated out energy at a rate depending on 
the 8th power of the velocity of the electron. 
This loss of energy must, he thought, be going on 
continuously in all atoms. The general effect 
would be the same as if the constituent elec- 
trons moved in a resisting medium. As a 
consequence, in accordance with a well-known 
astronomical result, they would move faster, but 
the atom would shrink in size. In short, he sug- 
gested that so far from the atoms existing from ever- 
lasting to everlasting, they were all in a process of 
decay, and hence must have had a beginning. 


Duty-Free ALcoHoL FoR RESEARCH AND 
MANUFACTURE. 
Recently the Excise has made a small concession 
in permitting the use of alcohol for research duty 
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free. Very ample guarantees are demanded that 
the spirit shall not be diverted to other purposes, 
and the authorities display a solicitude for the 
safety of the revenue out of all proportion to the 
risk. As long as they know the total amount sold 
without duty, they know the maximum possible loss 
to the Crown, which is not likely to exceed a few 
thousand pounds, even on the extreme assumption 
that scientific men have neither the brains nor the 
honesty needed to prevent fraud by their servants, 
But such considerations seldom appeal to the 
Excise ; they will spend hundreds to prevent the 
loss of a pound. Methylated ‘spirit is sold under 
the most harassing regulations, and of recent .years 
the formula for methylation has been so altered 
as to render the spirit unsuited for many legitimate 
industrial and domestic uses. It is interesting to 
note what is done in this connection elsewhere. 
In France the regulations have been nearly as 
stringent as with us, and the methylated spirit sold 
is even more objectionable for many uses than 
that now supplied here. Steps are, however, being 
taken to alter the regulations in this regard, and 
it is hoped in this way to reduce the price of de- 
natured alcohol to such an extent that it may 
be used largely in place of petrol or petroleum 
for driving explosion motors. Methyl alcohol, or 
wood spirit, now used as. the denaturant is very 
expensive, and it is suggested that the amount 
of it should be reduced from 10 ‘to 1 per cent., 
and that an alcohol which would fully protect 
the Treasury, whilst meeting the. convenience 
of the public; could be made by. mixing 97 
volumes of pure spirit with 1 volume of methyl 
alcohol, 1 volume of wool-washers’ grease, and 
1 volume of benzol. In Germany the necessary 
reforms were made years ago, and the result has 
been that whereas the amount of alcohol used 
for industrial and domestic (non-potable) purposes 
was 4.4 million gallons in 1887, this figure had by 
1900 increased to 23 million gallons. The retail price 
is 1s. 4d. a gallon, whilst here it runs to about 2s, 4d. 
per gallon, or more. No obstacles are put in the 
way of the free sale and transport of this regulation 
methylated spirit. The denaturants used are of 
the cheapest description, and the operation of mixing 
can be performed almost anywhere, inspectors being 
sent on demand to supervise the process. In addi- 
tion to the regulation spirit which, as stated, is sold 
without restriction, manufacturers are given a choice 
of denaturants, in cases where the regulation adul- 
terants would spoil the spirit for use in their special 
work. This special spirit cannot, however, be sold 
or transported in the same free way as the regula- 
tion spirit, and the penalties for infraction of these 
special rules are very heavy. The theory of the 
German excise laws is thus to prevent fraud not by 
an enormous corps of spies and inspectors, enforc- 
ing a host of absurd and annoying regulations, but 
by making the manufacturer responsible under an 
extremely heavy penalty (involving in some cases 
imprisonment) for any evasion of the law. The 
latter thus becomes to a large extent his own 
inspector. 








THE INSTITUTION OF CIVIL ENGINEERS. 
ENGINEERING CONFERENCE, 1903. 

THE Engineering Conference, which meets in London 
next week, will no doubt prove of great interest to 
members of the profession, and others who are more or 
less in touch with engineering matters. The Con- 
ference will occupy three days—Wednesday, Thurs- 
day, and Friday ; and the time will be filled. up each 
day by the reading and discussion of papers.in the 
mornings, and by excursions to different places of in- 
terest in the afternoons. On the Tuesday evening at 
9 o’clock Mr. W. H. Maw will deliver the eleventh 
‘* James Forrest” lecture on ‘‘Some Unsolved Problems 
in Engineering.” The meetings will commence each 
day at 10 a.m.; and as there are thirty-six papers on 
different subjects to be read, the ground covered will 
be extensive. As no small part of the success of these 
conferences lies in the social element, it is to be hoped 
that the weather will be favourable, in order that the 
afternoon excursions may be fully enjoyed. There are 
to be sixteen of these excursions in all, most of them, 
of course, within the radius of Greater London, but 
some to places beyond. 

We give below a list of papers to be submitted to 
each section :— 

Section I.—Rarways. 

This section will meet on the first two days-- 
Wednesday in the Surveyors’ Institution, and on 
Thursday in the Institution of Mechanical th 
neers. Chairman—Sir Guilford Molesworth, K.C.I.E. 
Vice - Chairmen; — R. Elliott Cooper; James C. 
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Inglis; J. Allen McDonald; and W. Shelford, 
C.M.G. Hon. Secretaries: — G. E. W. Crutt- 
well; Basil Mott; and W. B. Worthington, B.Sc. 
Before this meeting commences, Mr. John Clarke 
Hawkshaw, M.A., President of the Institution of 
Civil Engineers, will inaugurate the conference 
with a short address to all the Sections, in the meet- 
ing-room of the Institution of Mechanical Engineers. 
The following is a list of the — :—June 17, 
Meeting-room of the Surveyors’ Institution (entrance 
in Little George-street, Westminster) : ‘‘ The Design 
of Permanent Way and Locomotives for High Speeds,” 
introduced by Mr. James C. Inglis ; ‘‘The Assimila- 
tion of Railway Practice as Regards Loads on Bridges 
up to 200 ft. Span,” introduced by Mr. A. Ross; 
‘Automatic Signalling,” introduced by Mr. W. J. 
Cudworth. June 18, Meeting-room of the Institution 
of Mechanical Engineers, Storey’s-gate, Westminster : 
‘* The Organisation and Administration of an American 
Railway,” introduced by Lieut.-Colonel H. A. Yorke, 
R.E.; ‘‘The Relative Advantages of Overhead, Deep- 
Level, and Shallow Subway Lines for the Accommoda- 
tion of Urban Railway Traffic,” introduced by Mr. 
S. B. Cottrell. 

For the two subjects: ‘‘ High-Speed Electric Trac- 
tion on Railways,” and ‘‘ The Position and Protection 
of the Third Rail on Electric Railways,” Section I., 
on Friday, the 19th, will be combined with Sec- 
tion VII. 


Section II.—Harpovurs, Docks, AND CANALS. 

This section will meet on the first and third days in 
the Council Chamber of the Guildhall, Westminster, 
at 10 a.m. Chairman—Sir Leader Williams. Vice- 
Chairmen :—B. Hall Blyth, M.A.; C. A. Brereton ; 
William Matthews, C.M.G.; and H. H. Wake. Hon. 
Secretaries :—W. T. Douglass; A. C. Hurtzig; and 
W.H. Wheeler. The following is a list of the papers 
to be read :—June 17, ‘‘ Dredging in New South Wales,” 
introduced by Mr. C. W. Darley; ‘‘ Dredging, with 
Special Reference to Rotary Cutters,” introduced by 
Mr. J. H. Apjohn ; ‘‘ Foreshore Protection and Travel 
of Beaches,” introduced by Mr. W. T. Douglass. 
June 19, ‘‘The Modern Equipment of Docks, with 
Special Reference to Hydraulic and Electric Appli- 
ances,” introduced by Mr. Walter Pitt; ‘‘ Recent 
Improvements in Canal Engineering,” introduced by 
Mr. Gerald FitzGibbon. 


Section III.—Macuinery. 


This section will meet on the first two days—in the 
Meeting-room of the Institution of the Mechanical 
Engineers, Storey’s Gate, Westminster, on the first 
day, and in the Meeting-room of the Surveyors’ 
Institution on the second day. Chairman—Alexander 
B. W. Kennedy, LL.D., F.R.S. Vice-Chairmen :— 
John A. F. Aspinall, W. H. Maw, the Hon. C. A. 
Parsons, F.R.S8., and A. Tannett-Walker. Honorary 
Secretaries :—H. F. Donaldson, E. B. Ellington, and 
H. Graham Harris. The following is a list of the 
papers to be read :—June 17, ‘‘ Speeds of Overhead 
and other Cranes as a Factor in Economic Handling 
of Material in Working,” introduced by Mr. Archi- 
bald P. Head ;” ‘‘Internal-Combustion Engines for 
Driving Dynamos,” introduced by Mr. H. A. Hum- 
phrey ; ‘‘ Gauges and Standards as Affecting Shop and 

fanufactory Administration,” introduced by My. H. 
J. Marshall. June 18, ‘‘ The Use of Petrol Motors for 
Locomotion,” introduced by Mons. E. Sauvage ; 
‘‘Apprenticeship in Engineering Education,” intro- 
duced by Professor J. D. Cormack. 

We may mention here that there is only one paper 
in Section VII., on Wednesday, the 17th, and the 
members of that section will join Section III. to dis- 
cuss Mr, Humphrey’s paper on ‘‘ Driving Dynamos.” 
We may mention also that as the paper ‘* Appren- 
ticeship in Engineering Education,” to be read on 
Thursday, the 18th, is of general interest, the dis- 
cussion will, if found desirable, be continued in the 
afternoon. 


Section IV.—MINING AND METALLURGY. 


This section will meet on the first and third days 
in the Council-room of the Surveyors’ Institution 
(entrance in Little George-street, Westminster). 
Chairman—E. P. Martin. Vice-Chairmen :—E. Wind- 
sor Richards; R. A. Hadfield; J. B. Simpson; A. 
Sopwith ; and John Strain. Hon. Secretaries :—H. S. 
Childe ; Sidney H. Farrar; and Archibald P. Head. 
The following is a list of the papers to be read :— 
‘*Percussive Coal Cutters,” introduced by Sir Thomas 
Wrightson, Bart., M.P., and Mr. John Morison ; 
‘* Recent Improvements in Gold-Mining Machinery on 
the Rand,” introduced by Mr. Arthur E. T. Lees; 
‘‘ Equalising the Temperature of the Blast for Blast- 
Furnaces,” introduced by Mr. J. H. Harrison; ‘‘Steam- 
Driven and Gas-Driven Blowing Engines,” introduced 
by Mr. Tom Westgarth. June 19, ‘‘ The Continuous 
Method of Open-Hearth Steel-Making,” introduced by 
Mr. B. Talbot; ‘‘ Alloys of Iron, Nickel, and Man- 
anne introduced by Mr. R. A. Hadfield; ‘The 
Jangerous Crystallisation of Mild Steel and Wrought 
Iron,” introduced by Professor J. 0. Arnold, 





Section V.—SHIPBUILDING. 


This section will meet on the second and third day, 
in the Committee-room of the Guildhall, Westminster, 
on both days. Chairman—Sir John I. Thornycroft, 
LL.D., F.R.S. Vice-Chairmen :—A. Denny ; Phili 
Watts, LL.D., F.R.S.; H. H. West; and A. i 
Yarrow. Hon. Secretaries :—S. W. Barnaby; John 
List, R.N.R.; and A. E. Seaton. The following is 
a list of the papers to be read :—June 18, ‘‘ Screw 
Shafts,” introduced by Mr. John List ; ‘‘ The Com- 

rative Merits of Drilling and Punching in Steel for 

hipbuilding,” introdu by Mr. A. F. Yarrow. 
June 19, ‘* The Modern Express Steamer for Short 
Passages,” introduced by Mr. A. E. Seaton ; ‘ Steam 
Turbines,” introduced by Professor A. Rateau. 


Section VI.—WatER Works, SEWERAGE, AND 
Gas Works. 


This section will meet on the second and third days; 
in the Council Chamber of the Guildhall, West- 
minster, on the second day, and in the Meeting-room 
of the Institution of Mechanical Engineers, Storey’s 
Gate, Westminster, on the third day. Chairman — 
Sir Alexander Binnie. Vice - Chairmen : — George 
Chatterton, M.A., George F. Deacon, Walter Hunter, 
and Corbet Woodall. Hon. Secretaries :—E. P. Hill, 
G. Maxwell Lawford, and E. H. Stevenson. The 
following is a list of the papers to be read :—June 18, 
‘‘Smoke Abatement,” introduced by Mr. G. T. Beilby; 
‘*Coal-Gas Standards,” introduced by Dr. 8. Rideal. 
June 19, *‘ Bacterial Treatment of Water and Sewage 
up to Date,” introduced by Professor Percy F. Frank- 
land ; ‘‘ Steam-Turbine Driven Centrifugal Pumps for 
High Lifts,” introduced by Mr. C. W. Darley ; ‘* The 
Raising of Water by Compressed Air,” introduced by 
Mr. Percy Griffith. 


Section VII.—AppuicaTIONs oF ELECTRICITY. 


This section will meet on all three days. On the 
first day in the Committee-room of the Guildhall, 
Westminster ; on the second and third days in the 
Surveyors’ Institution. It is expected that the meet- 
ings of this section will be well attended, and that 
interesting discussions will follow the reading of the 
papers, for the range of subjects touched upon is 
wide. Chairman —Alexander Siemens. Vice-Chair- 
men :—R. E. B. Crompton, C.B.; R. K. Gray; E. 
Hopkinson, M.A., D.Sc.; and James Swinburne. Hon. 
Secretaries :—H. R. T. Burstall, A. H. Preece; and 
J.C. Vaudrey. The following is a list of the papers 
to be read :—June 17, ‘‘ Wireless Telegraphy,” intro- 
duced by Mr. E. A. N. Pochin. The Section will 
also join Section III. to discuss ‘‘ Internal Combustion 
Engines for Driving Dynamos.” June 18, ‘* Applica- 
tions of Electricity to Driving Carriages in Towns,” 
introduced by Lieut.-Colonel R. E. B. Crompton, 
C.B.; ‘‘ Transmission and Distribution by Single-Phase 
Alternating Current,” introduced by Mr. E. W. Monk- 
house. June 19, ‘‘ High - Speed Electric Traction on 
Railways,” introduced by Mr. J. W. Jacomb-Hood ; 
‘The Position and Protection of the Third Rail on 
Electric Railways,” introduced by Mr. W. E. Langdon. 

The following is a list of the visits to works and 
places of interest :— 

Wednesday, June 17: Messrs. Crompton and Co.’s 
Works, Chelmsford ; Staines Reservoir Works ; 
National Physical Laboratory ; Tube Railway Works 
at Finsbury Park ; and Stratford Locomotive Works, 
Great Eastern Railway. 

Thursday, June 18: Dover Harbour Works; Messrs. 
Yarrow and Co.’s Works ; East Greenwich Gas Works; 
Brompton and Piccadilly Circus Railway Works ; 
Charing Cross, Euston, and Hampstead Railway 
Works ; Baker-street and Waterloo Railway Works. 

Friday, June 19: Woolwich Arsenal ; New Entrance 
of the Surrey Commercial Docks and New Hydraulic 
Power-Station, Rotherhithe ; Central Station of the 
London United Tramways, Chiswick; Generating 
Station of the Central London Railway, Shepherd’s 
Bush, and Wood Lane Electric - Lighting Station ; 
Cement Works, Swanscombe. 








Frencu Rariway Construction.—The length of addi- 
tional line brought into working by the six Great French 
railway companies and the French State system during 
the past twelve months has been 274% miles. 





BEtGIANn Coat Exports.—The exports of steel rails 
from Belgium for the first four months of this year were 
81,680 tons, as compared with 38,349 tons in the cor- 
responding period of 1902. The exports of iron rails in 
the first four months of this year were 260 tons, as com- 
pared with 74 tons, 


_-—_—— 


Pic 1n Germany.—The production of pig in Germany 
in the first three months of the year was 2,359,967 tons, 
as compared with 1,916,735 tons in the corresponding 

uarter of 1902. The total of 2,359,967 tons representing 
the output of the first quarter of this year was made up 
as follows :—Casting pig, 429,436 tons; mer pig, 
86,901 tons; Thomas pig, 1,417,182 tons; special pig, 
204,779 tons ; and puddling pig, 221,669 tons. 





STEAM TRIALS OF H.M.S. ‘‘ BERWICK.” 


THE first-class armoured cruiser Berwick, belonging 
to the County class, has just completed a most satis- 
factory series of trials, which occupied only nine days, 
although it included two trials of 30 hours’ and one of 
eight hours’ duration, no untoward event occurring to 
interfere with the uniformity of success. The Berwick 
is the first cruiser to be completed under the new con- 
ditions, which provide that the vessel will go on trial 
from the builder’s yard, and will return there to be 
completed for commission, instead of going for trial 
and completion to the dockyards. This vessel is 
also of —_ interest as she is the first built by 
Messrs. William Beardmore and Co., at their ship- 
building works at Glasgow, although in the same 
establishment, under the régime of Messrs. Robert 
Napier and Sons, many notable warships were con- 
structed. The Beardmores, however, have long been 
successful as an armour-plate and steel forging firm, 
and only recently added shipbuilding, so that this 
initial success may be regarded as a happy augury for 
the future of their new shipbuilding establishment on 
the Clyde, which is now progressing most favourably. 

The Berwick is a onal 440 ft. long, of 66 ft. beam, 
and 24 ft. 6in. in draught, the displacement bein 
9800 tons. On each of the trials the vessel was, o 
course, loaded to design draught, so that the mean dis- 
placement throughout the trial agreed with the con- 
tract conditions. The machinery, which is of the 
triple-expansion type, supplied with steam from 
Niclausse boilers, has been fitted on board the ship by 
Messrs. Humphrys, Tennant, and Co., London, and 
was designed to give with natural draught a maximum 
power of 22,000 indicated horse-power. 


Steam Trials of H.M.S. ‘‘ Berwick.” 





| 1 
Description and duration { 30 hours at | 30 hours at 8 hours at 
of trial 














| jth power  ¢th power | full power 
Date of trial.. .. May 28 &29,, June 1 &2, June 5, 
1903 | 1903 1903 
Where tried .. Firth of | Irish Sea Firth of 
| Clyde and Clyde 
Irish Sea 
Pressure in boilers, mean, | | 
b. per sq. in.) 222 240 265 
Pressure at engines, mean,| | 
Ib. per sq. in.) 215 | 230} 221 
Vacuum, mean in. Se |: $e%5 27 
Cut-off in high-pressure | | 
cylinders, per cent. of | 
stroke “ aa ‘ ‘| 63 |\758. 76 P. 76 
Revolutions per minute .. 84.5 | _128,9 139.5 
Indicated horse-power acl 4676 16,552 22,680 
Speed of vessel over mea- 
sured mile .. knots 14.85 21.644 23.613 
Coal consumption per hour 
per indicated horse-) 
pak sak Ib 1.74 1.79 1.91 
The trial results, which are recorded in the 


Table above, show that on the 30-hours’ trial at 
one-fifth power the coal consumption worked out 
to a mean of 1.74 lb. per indicated horse-power, 
while the horse-power was 4676, and the speed of the 
ship on the measured mile 14.85 knots. On the trial at 
four-fifths power the mean indicated horse-power for 
the 30-hours’ run was 16,552, the coal consumption 
being 1.79 lb., while the speed of the vessel was 21.64 
knots. On the full-power trial the very high speed of 
23.613 knots was attained, which is exceptionally 
satisfactory in view of the fact that earlier cruisers 
of this class have not quite attained their designed 
speed. But the result of the Berwick trials esta- 
blishes what we have all along contended—that 
with modified propellers no difficulty would be ex- 
perienced in ultimately exceeding 23 knots with all 
the County cruisers. The horse -power developed 
on the 8 hours’ full-power trial was 22,680 indicated 
horse-power, and the coal consumption worked out at 
1.91 lb. per horse-power. 








Rotuine Stock ror Mexico. — The Mexican Great 
Eastern Railway Company has ordered ten passenger 
pena 200 freight cars, and five locomotives for early 

elivery. 


Monte VipEO.—Considerable progress has been made 
with the fort works on hand at Monte Video. The sub- 
structure or eastern breakwater has now reached a length 
of 1533 ft., while the superstructure has been completed 
for a length of 667 ft. No further progress has been made 
with the interior dyke, which now extends over a length 
of 1167 ft.; but work has been commenced on two other 
dykes. Dredging works, commenced February 19, have 
resulted in the removal of 625,000 cubic metres of soil. 


Deatu or Mr. Davip Be.t.-—The death is announced of 
Mr. David Bell, one of Buffalo’s pioneer ship and engine 
builders. Mr. Bell succumbed at the advanced age of 
eighty-five. He was born at Dumfries in 1817, and in 
1842 went to the United States and settled at Buffalo, 
where he became a shipbuilder, and also conducted a 
machine-shop and locomotive works. In 1866 the Bell 
Locomotive Works built four locomotives which were 
monsters for those ao each locomotive weighing 30 
tons. Two were bought by the Lake Shore and the 
others by the Erie, 25,000 dols. being paid for each. Mr. 
Bell was also a pioneer in the building of large lake craft. 
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INTERNATIONAL NAVIGATION 
CONGRESSES. 
To THE EpiToR OF ENGINEERING. 

Sir,—At a meeting of the International Commission of 
Navigation Congresses, held ——. in Brussels, it was 
roposed by the Italian members of the Commission, on 
Pehalf of their Government, that the Tenth International 
Navigation Congress should be held at Milan in 1905, 
which was agreed to unanimously. June and September 
were named as suitable times of year for the Congress; but 
the period of meeting, and the programme of questions to 
be submitted for consideration, were reserved for final 
decision at the next meeting of the Commission, early next 
year. Yours faithfully, 
L. VERNON Harcourt. 

6, Queen Anne’s Gate, Westminster, 8.W., 

June 9, 1903. 








THE METRIC SYSTEM. 
To THE EpiToR OF ENGINEERING. 

Srr,—Although there has been a considerable amount 
of discussion on the above system, I have never yet seen 
any statement as to its comparative advantages over the 
English, from the point of view of the engineer, eng 
in the design or manufacture of machinery or in any other 
constructive work. have myself endeavoured to point 
out some of its disadvantages ; and it would be extremely 
interesting to me, and doubtless also to many other of 
your readers, if Mr. Briggs would state the case for his 
side. 

And JT would suggest that we leave out of consideration 
all questions of an international nature ; because, in the 
first place, it has not yet been shown that we are losing 
ground in the markets of the world through adhering to 
our present system; and, in the second place, if such 
in be shown .to be the case, we, being a practical 
people, would soon find a way of making the change, 
whether we liked it or not. 

Also let us keep out of the discussion all reference to 
such anomalies as a truss of old hay weighing 56 lb., 
while a truss of new weighs 60 Ib. These little vagaries 
exist—as has been pointed out in your columns—in other 
countries also, and even in those which enjoy the blessings 
of the metric system ; and I imagine will always continue 
to exist while human nature remains what it = — 

NY. Joca. 








UTILISING EXHAUST STEAM. 
To THE EpitTor OF ENGINEERING. 

Srr,—I have read with interest your article on Professor 
A. Rateau’s system of utilisingexhaust steam from non-con- 
densing engines. There is, however, nothing new in 
using the exhaust of one engine to work an independent 
engine. 

= than twenty years ago I made use of the exhaust 
from an air-compressing engine, at the Whitehaven col- 
lieries, to work a large beam condensing pumping engine. 
More recently I have carried out the same idea on a large 
scale at the Birmingham Water Works. At one of the 
stations the exhaust from a large compound steam pump 
working at 130 lb. boiler pressure, helps to work four 
large Cornish engines. 

At another station the exhaust from simple duplex 
steam pumps working with high-pressure steam goes to 
help to work two large Cornish engines. In laying out 
steam plant fora colliery, it will often be found that use 
may be made of such a system, but I see no advantage in 
Professor A. Rateau’s accumulator over the system I have 
adopted. I place in the same battery one set of high and 
one set of low-pressure boilers, and exhaust from the high- 
pressure engines into the low-pressure boilers. The low- 
pressure boilers may be heated from the waste gases of 
the high-pressure ones. By employing Lancashire boilers 
of ample capacity, a most perfect and economical accu- 
mulator is secured, 

Yours truly, 
Henry Davey. 

3, Princes-street, Westminster, June 9, 1903. 








AUSTRALIAN PATENTS. 
To THE Eprror OF ENGINEERING. 

Srr,—All those interested in Australian patent appli- 
cations may be concerned in knowing that a new Act 
came into force in Victoria on April 6. Under this there 
is to be no search made by the Government as to the 
novelty of provisional applications. In the past the inves- 
tigation by the Examiners against provisional applications 
was as severe as against ‘‘completes,” and drawings 
were therefore frequently called for. This will no longer 
be the case, much to the relief of the inventor. But the 
passing of this Act by the State Government shows that 
the prospects of introducing a Federal Patent Act would 
at the present as to be somewhat remote. 

ours respectiully, 
PHILLIPS, ORMONDE, AND Co. 

Melbourne, April 30, 1903. 








POWER RAILWAY SIGNALLING. 
To THE Eprror oF ENGINEERING. 

Sir,—In your article of the 5th inst., in reference to 
electro-pneumatic interlocking plants, you make one 
serious Omission when referring to those companies who 
have done anything in the matter of power railway sig- 
nalling. Reference should certainly have been made to 
the London and South-Western Railway, who have put 
down a low-pressure pneumatic plant at Grateley, where 
the facing points are beyond the distance allowed by the 





Board of Trade when worked mechanically by the usual 
means. The same company are also fixing at Staines, on 
the same line, two plants, which are to take the place of 
five existing signal boxes. 

This omission is somewhat unfortunate, as reference is 
made in your articleto the London and South-Western 
engineer-in-chief, Mr. Jacomb-Hood, and it is to be 
remembered that the first installation of automatic signals 
on a main line in this country has been carried out on the 
same road, 

Tam, &c., 
H. Raynar WILSON, 
‘ Author of ‘‘ Railway Signalling.” 
28, Victoria-street, Westminster, S.W., 
June 10, 1903. 








LAUNCHES AND TRIAL TRIPS. 

On Sunday, the 7th inst., the steel single-deck steamer 
Hellas, a boat built by Messrs. R. Craggs and Sons, 
Limited, Tees Dockyard, Middlesbrough, for Mr. D. G. 
Moraitis, of Andros, Greece, which is of about 6000 tons 
deadweight capacity on a light draught, proceeded to sea 
for her official trials. The results were pronounced entirely 
satisfactory, the vessel registering a speed of over 13 knots 
in light conditions. The machinery has been supplied 
by the North-Eastern Marine Engineering Company, 
Limited, from their Sunderland works, and has cylinders 
25 in., 42 in., and 68 in. in diameter by 45 in. stroke, 
steam being supplied by two large single-ended boilers 
working at a pressure of 170 lb. to the square inch. 





On Monday, the 8th inst., the steel screw steamer 
Henry, built by Messrs. Craig, Taylor, and Co., Stockton- 
on-Tees, to the order of the Stoomvaartmaatschappy 
Terneuzen, proceeded to sea for her trial trip. The 
dimensions of the vessel are :—270 ft. by 38 ft. by 20 ft. 4 in. 
moulded. The engines have been constructed by the 
North-Eastern Marine Ragmetting Company, Limited, 
Sunderland, the cylinders being 19 in., 31 in., and 51 in. 
in diameter, by 33 in. stroke, with two large steel boilers, 
working at 180 lb. pressure. During the whole of the 
trip everything worked with the greatest smoothness, and 
a speed of about 104 knots was maintained on a run from 
the Tees to the Tyne. 





On Monday, the 8th inst., Messrs. Wigham-Richardson 
and Co., Limited, launched a steel screw steamer which 
they are building to the order of the Wingrove Steamship 
Company, Limited, of London. The vessel is a single- 
deck steamer, 314 ft. in length, by 45} ft. in breadth. She 
will be propelled by triple-expansion engines, which, as 
well as the boilers, are being constructed by Messrs. 
Wigham-Richardson and Co., Limited. As the vessel 
left the ways she was named the Maygrove. 





A fast steel screw steamer named the City of Leeds, 
built to the order of the Great Central Railway Com- 
pany for their passenger and cargo trade between 
Grimsby and the Continent, was launched from the yard 
of Earle’s Shipbuilding and Engineering Company, 
Limited, Hull, on Monday, the 8th inst. The vessel 
measures 256 ft. 6 in. by 34 ft. 4 in. by 18 ft. 6 in. 
moulded. The machinery is being constructed by 
Messrs. Earle, and will be of the triple-compound type, 
supplied with steam by two large single-ended boilers, 
working at 180 1b. pressure, and fitted with Howden’s 
forced draught. It is worthy of note that Earle’s boiler- 
shop has recently been equipped with what is claimed to 
be the largest and most powerful shell riveting and bend- 
ing plant in the world. This machinery has enabled the 
shells of the large boilers for the City of Leeds to be 
made in two plates only, thus reducing the number of 
joints and rivets to a minimum. It is claimed for this 
machinery that it is in advance of the capabilities of the 
existing rolling mills, since it can deal with larger plates 
than can at present be supplied. 





The s.s. Cape Antibes, which has been built by Messrs. 
William Dobson and Co., Low Walker, to the order of 
the Lyle Shipping Company, of Greenock, was taken 
out to sea on Tuesday, June 9, for her trial trip. The 
vessel measures 325 ft. by 45 ft. 3 in. by 22 ft. 94 m., and 
is designed to carry about 4950 tons on about 20 ft. 6 in. 
draught. The propelling machinery has been supplied 
by the North-Eastern Marine Engineering Company, 
Limited, of Wallsend, and consists of a set of triple- 
expansion engines with cylinders 23 in., 38 in., and 61 in. 
in diameter by 42 in. stroke, steam being supplied by two 
~ boilers working at a pressure of 160 Ib, to the square 
inch. 





On Tuesday, the 9th inst., the steel screw steamer 
Harald, built by Messrs. William Gray and Co., Limited, 
West Hartlepool, to the order of Mr. L Carl, of 
Copenhagen, was taken on her trial trip. She is of the 
following dimensions :—Length over all, 290 ft. ; breadth. 
40 ft. ; and depth, 20 ft. 65 in. The engines are of the 
triple-expansion type, supplied from the Central Marine 
Works oF the firm, and have cylinders 21 in., 33 in., and 
56 in. in diameter, with 36-in. piston stroke. Steam is 
supplied by two large steel boilers working at a pressure 
of 160 1b. per square inch. The trial was entirely satis- 
factory. 

On Wednesday, the 10th inst., Messrs. Furness, Withy, 
and Co., Limited, launched from their Middleton Ship- 
yard, Hartlepool, a large steel screw steamer, named the 
Clan Macleod, which they have built to the order of the 
Clan Line (Messrs. Cayzer, Irvine, and Co.; Glasgow). 
The vessel is over 400 ft. in length. Triple-expansion 
engines will be fitted by Messrs. Richardsons, Westgarth, 





and Co., Limited, Hartlepool, with cylinders 26 in., 43 in., 

and 71 in. in diameter, by 48 in. stroke, and two Single. 

ended boilers 16 ft. 2 in. by 11 ft. 9 in., designed for 

pied >. working pressure, and fitted with Howden’s forced 
raught, 


On Wednesday, the 10th inst., Messrs. Workman, 
Clark, and Co., Limited, Belfast, launched from their 
north yard a twin-screw steamer named the Pera, which 
they have built for the Peninsular and Oriental Steam 
Navigation Company. The Pera has been specially de- 
signed to meet all the requirements of the trade to the 
East, with which the name of the P. and O. Company is 
inseparably connected. The new steamer is 496 ft. long, 
57 ft. 3in. broad, and 35 ft. 9in. deep, with a gross 
tonnage of about 7600 tons. The machinery consists of 
two sets: of triple-expansion engines and -steel multitu- 
bular boilers, with the most improved auxiliaries. 








The steamer Hermann, of the shipping firm H. Schuldt, 
Flensburg, has just undergone considerable bottom repairs 
in the dock of the Flensburg Shipbuilding Company. The 
ship, which was stranded on Lolland, was towed by the 
salvage steamers of the Svitzer Kompagni to the new yard, 
and on April 22 the cargo, consisting of over 3000 tons of 
Quebracho wood as well as bunkers, was. discharged 
within seven pore by the portable crane equipment. On 
May 2 the dock was at liberty, and the Hermann was 
docked immediately. The dimensions of the boat are :— 
Length, 290 ft.; breadth, 41 ft.; depth, 18 ft. 7 in.; with 
2030 British registered tonnage. By means of pneumatic 
drilling machines, ninety bottom plates were bored out, 
about a quarter of which, after being put through the fur- 
naces-and rolls, were used again ; about three-quarters of 
the weight—viz., 62 tons—were renewed. With few ex- 
ceptions, the floor plates, intercostals, &c., throughout 
the whole length of the ship at both sides were taken out, 
and for the most part newjplates, of a weight of about 
55 tons, were inser Parts of the floor plates under 
engines and boilers had to be cut out and new floor 
~— butted on. For this purpose the tank top had to 

efficiently supported by suitable appliances, enabling 
the work to be carried on without removing either engines 
or boilers. The whole of the considerable repairs, in- 
cluding the cementing of the tanks and the col of 
ceiling in holds and bunkers, was so speedily completed 
ee May 28, after undocking, the steamer began re- 
ing. 





PrRsONAL.—Messrs. Edwin Danks and Co. (Oldbury), 
Limited, boiler-makers, have opened a London office at 
52, Lime-street, in charge of Mr. James Gordon, A.M.I. 
Mech. E.—Mr. W. R. Bates, who has been the chief 
engineer to the Ebbw Vale Steel and Iron Company for 
the last few years, has been appointed to succeed Mr. H. 
Brown as manager of Messrs. James Oakes and Co., 
Alfreton Iron Works, Derbyshire. Mr. Bates served his 
apprenticeship with the Butterley Company, and was sub- 
sequently engineer to Messrs. Oakes, and before coming 
to Ebbw Vale was engineer to the Brymbo Steel Com- 
pany, Wrexham, for several years.—Messrs. Evershed 
and Vignoles, Limited, give notice that they are com- 
pleting the removal of their business to the new factory 
which they have built at Acton Green, Chiswick ; and 
that on and after Monday, June 15, 1903, all letters and 

oods should be fae} to their new address, Acton- 
ane Works, Chiswick, London, W. 





THE MessaGERIES Maritimes.—The Council of Ad- 
ministration of this company has just reported upon the 
results worked out by this company for 1902. The capital 
of the company has now been written down to 1,200,000/. 
As regards the fleet, three ships were ‘‘ suppressed ” last 
year, and only one new ship, the Himalaya, was com- 
pleted and —— into service ; upon the whole, the 
fleet stood in the books at the close of 1902 at 84,6937. less 
than at the close. of 1901. It comprised at the end of 
December, 1902, fifty-eight steamers, of an aggregate 
burthen of 239,341 tons, and the ships were fitted with 
engines representing an aggregate of 201,050 horse-power. 
Four cargo boats of heavy tonnage, intended to complete 
a commercial Indo-China line, are now in course of con- 
struction.. The amount represented by stores stood at 
24,5951. lesson December 31, 1902, than at December 31, 
1901 ; but works in course of execution figured for 20,6797. 
more. Securities figured in last year’s balance-sheet for 
702,412/. ; this amount included 30,0002. 34 per cent. obli- 
gations authorised but not yet issued. As has been just 
stated, the share capital of the company has been re- 
duced to 1,200,000/.; no use has been made of powers 
given to. the Council of Administration to carry 
this capital to 1,800,0002. by an issue of new 
shares. The statutory reserve has been maintained at 
180,0007. The results attending the company’s working 
last year were not pom A saving of 100,000/. 
in round figures was effected for the year in the cost of 
the coal consumed by the mene steamers, but this 
a economy was neutrali by increased outlays 
under other heads. Among the difficulties of 1902 may 
be mentioned a decline in freight rates, the competition 
of other French companies upon one of the principal 
lines served by the undertaking, and a strike at Mar- 
seilles, which had the effect of diverting passenger busi- 
ness to other ports. For these reasons the profits of 1902 
only showed an improvement of 28,0007. in round figures 
— those of 1901, notwithstanding various reforms 
which have been effected. The te distance run 
by the company’s steamers in 1902 showed a reduction of 
44,048 marine leagues, as compared with 1901. The 
amount applied in writing down the book value of the 
fleet for 1902 was 70,2917. No dividend is proposed to be 
paid upon the share capital for 1902, but a reliquat of 
5925/. is earried forward to the credit of 1903. 
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COMBINED ROAD ROLLER, TRACTION ENGINE, AND CRANE. 
CONSTRUCTED BY MESSRS. CLAYTON AND SHUTTLEWORTH, LTD., ENGINEERS, LINCOLN. 








WE illustrate above a convertible road-roller and | 
traction engine combined with a crane capable of lift- | 
ing 3 tons, which has been built by Messrs. Clayton | 
and Shuttleworth, Limited, for His Majesty’s Dock- 
yard, Chatham. Our engraving represents the engine 
with the road-roller parts removed, and with the crane | 
lifting its test load of 44 tons. The engine is sup- 
plied with all the parts necessary for working it as | 
a 124-ton road-roller, or as a traction engine for haul- | 
ing, or as a portable engine driving machinery from the | 
flywheel, or, finally, as a crane for lifting 3 tons, and | 
transporting the weight suspended. The engine is of | 
the compound type, having the cylinders mounted on | 
a planed seating. The high-pressure cylinder is 54 in. | 
in diameter, the low-pressure cylinder is 9 in. in| 
diameter, and both have a 12-in. stroke. The cy- 
linders are placed side by side, with the slide-valves 
arranged over the liners, the valves being actuated by 
the flat connecting-rods through radial valve gearing. | 
By dispensing with eccentrics on the crankshaft, | 
ample room is provided for the two-speed gearing be- 
tween the horn-plates, together with wide crankpins 
and long crankshaft bearings. The front roller fork- 
bracket is provided with deep lugs, to which the crane 
side plates are bolted. These plates are stayed at the 
top ; the crane barrel and spur gearing are placed be- 
tween the plates ; the crane is worked by a horizontal 
shaft receiving its motion at the crankshaft end 
through bevel gearing, and imparting motion to the 
crane countershaft by a worm and wheel, the worm run- 
ning in an oil bath. A Moore steam pump is supplied 
in addition tothe ordinary pump. The driving wheels 
are 6 ft. in diameter, and measure 16 in. on face; the 
front wheels are 3 ft. 9 in. in diameter and 9 in. on face. 
Theturnplate bracket carries the foot of the channel-iron, 
jib, whilst the guy-rods are secured to the horn-plates. 
An awning over the driver, and side-plates for ere 
in the working parts, are supplied, together with a| 
water - lifter and hose pipe. The chimney top is of 
brass, as are also the lagging bands. 











— companies established at Hamburg and Bremen 
ad in 1897 a share capital of 5,225,000/. In 1902 the 
corresponding capital of the seven companies was 
12,713,000. The North German Lloyd, of Bremen, has 
increased its capital from 2,000,000/. to 5,000,000/.; the 
Hamburg-America line from 1,500,0007.to 5,000,0007.; the 
Hansa Company, of Bremen, from 500,0007. to 1,000, 0007. ; 
the German-Australia Steamship Company from 200,000/. 
to 600,0007.; the Hamburg and South America Steamship 
Company from 375,000/. to 562,500/.; 


| 
GERMAN STEAM Navication.—Seven large German navi- 


the Kosmos Com- | 


pany from 400,000/. to 550,000/.; and the German West 
African line from 250,000/. to 500,0007. 





| first time that the congress had met in the town. The 
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INDUSTRIAL NOTES. 


Ar the International Miners’ Congress, held in 
Brussels last week, the usual subjects came up for dis- 
cussion. The delegates voted for a ‘‘ legal eight hours’ 
day,” as formerly, the Durham and Northumberland 
representatives alone dissenting. But it was stated on 
behalf of the Durham miners that another vote is being, 
or is to be, taken on the eight hours question. On the 
question of a minimum wage there appears to have 
been unanimity. But that subject is open to more 
than one interpretation. To some it means just the 
rate of wages that the men in any union can secure, for 
the time being, as the union rate ; to others it means a 
minimum below which wages shall not fall, whatever 
the circumstances. The latter is more particularly the 
new unionists’ view, and the National Federation of 
Miners voice it in their manifestoes and speeches. 
Upon the question of labour representation there was 
general agreement, the idea being to secure miners for 
mining constituencies wherever possible. The grosser 
forms of Socialism were scarcely touched upon, such 
as the capture of all the means of production, distri- 
bution, and exchange. That many delegates hold 
strong views on these subjects is doubtless true, but 
they were not paraded with all the pomp of circum- 





stance, as at some former congresses. Those inter- 
national gatherings are of use, if only as a means of | 


| opening up friendly relations with Continental labour}) 


movements. In the conflict of opinions the pro- 
bability is that judicial common-sense will prevail. 


The Thirty-Fifth Annual Co-Operative Congress met 
last week at Doncaster. Some 1300 delegates had | 
been appointed, 1200 of whom put in their credentials, 
on the first day of congress. They were cordially | 


welcomed by the Mayor of Doncaster, this being the 


range of subjects discussed was wide and, to those 
assembled, important. As a general rule the con- 
gress avoids party political questions, but it often 
happens that the subjects in the foreground at the 
time of meeting are of a political character, and con- 
sequently the delegates find a way of dealing with 
them from their own standpoint. This was the case 
at Doncaster, where the new fiscal policy of preferen- 
tial tariffs was discussed, and a strong resolution, | 
condemnatory of such a change of front, was carried, | 
with only two or three dissentients. One important | 
step was taken in what is termed “productive co-opera- | 
tion”—namely, the determination to open up new) 
slate quarries at Bethesda, where some 300 acres of land | 

ave been secured. This new departure has been one | 
result of the Penrhyn quarrymen’s strike. The mis- 
fortune is that neither of the directors whose names | 








are mentioned has any personal knowledge of quarry- 
ing. But skilled managers will doubtless be found. 
One other resolution at the congress was important-— 
namely, the determination to open branches of co- 
operative stores in localities where the co-operative 
movement is strong, rather than add large central 
buildings, as in the case of universal providers, where 
all the business is done at one centre. In the way 
proposed the store will be brought nearer to the door 
of the consumer. 





The Whitsuntide holidays have become the season 
for the representatives of the Grand Orders of Odd- 
fellows, Foresters, Druids, and other affiliated friendly 
societies to assemble, present reports, and devise 
means for extending and consolidating those splendid 
organisations for thrift among the working classes. 
They comprise in their aggregate many millions of 
members, and tens of millions of accumulated capital, 
the result of the thrift of the flower of England’s 
working manhood. The two chief public matters dis- 
cussed at the various assemblies were old-age pensions 
and the investment of funds. Upon the first there were 
differences of opinion, but the general feeling was in 
favour of State pensions being given to the thrifty as a 
kind of premium upon thrift, if such pensions are to be 
granted at all. Upon this point the societies are not all 
agreed. On the question of investment of funds they 
are hampered by legal restrictions; the funds ought to 
go to the National Debt Commissioners, but the rate 
of interest allowed is now so small that it doves not 
suffice to keep the great societies solvent upon the 
basis of contributions. They need investments that 
will realise 34 per cent. if possible; certainly those not 
below 3 percent. This amount the State does not 
allow. It ought to be possible for the Government to 
devise means whereby the societies might be able to 
have some latitude, subject to State approval. The 
interests at stake are too vast to allow friendly 
societies to drift into insolvency, or risk their mem- 
bership by an increase of rates of contribution. Cor- 
poration loans might be one outlet. Local authorities 
have an interest in keeping these societies in a flourish- 
ing condition, for they save the rates, by supporting 
their members when illness comes, or when death steals 
the bread-winner. 





The gatherings of the Independent Labour Party 
and of the Social Democratic League are too essen- 
tially political to require many remarks on their in- 
dustrial aspects. Indeed, we hear little of industrial 


conditions except incidentally, rather in the way of 
vague promises for the far-off future, than by any use- 
ful suggestions for the present or near future. The 
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one idea at those assemblies seems to be, ‘‘ Get our 
selected candidates into Parliament, and then all will 
be well.” Their old formula appears to be kept in the 
background, lest it should frighten the timid, and 
arouse overwhelming opposition in the constituencies. 
It seems that they only rely upon three such candidates 
at the next General Election. This is modest. for 
bodies which assume somuch. But they try to pull 
the strings in other directions. They seek to cap- 
ture the Labour Representation Committee, that its 
nominees shall be regarded as favouring the demo- 
cratic ideals on social and labour questions. But the 
constituencies have to consider the claims of the re- 
spective candidates, and in most cases level-headed 
voters will hesitate to take the kind of men sought to 
be foisted upon them. Those sectional differences 
endanger national sentiment, and foster class inte- 
rests. After all, the whole country is greater than any 
one part. 


The Ironworkers’ Journal for June is mostly occupied 
with the secretary’s report in connection with the 
Mosely Commission. He speaks in the highest terms 
of the help rendered to him in America by men in his 
own trade. This seems to have been the experience 
of all the operatives who formed the Industrial Com- 
mission. One wonders whether the same courtesy and 
kindness would have been shown to American artizans 
by the workmen in this country on a similar visit. 
Let us hope that it would have been so, but the British 
workman at home is very clannish. In the report of 
the Board of Conciliation, North of England, agree- 
ments were submitted and confirmed between the 
South Durham Steel and Iron Company, Limited, and 
the workmen affected ; and Palmers Shipbuilding and 
Iron Company, Limited, and the men aggrieved. 
Certain claims in connection with the Stockton Mal- 
leable Iron Works were considered and settled. The 
Board shows its vast influence in all those disputes, 
and in the readiness of all parties to submit to its 
decisions. It is an evidence of the growing power of 
conciliatory methods in this country. 


The report of the Associated Ironmoulders of Scot- 
land, in giving the figures relating to the number in 
work, and noting that there is a trifling continuous im- 

rovement in this respect, asks the question, ‘‘ Where 
is the alleged depression in trade, and why is the cry 
being manufactured?” It is suggested that it is being 
used as a means for reducing wages, and the members are 
notified that, in the event of notices being issued of a 
reduction, they have the authority of the executive to 
resist the same. The attitude of the association led 
to the withdrawal of the notices for a reduction given 
some time ago. In the negotiations the various letters 
between the representatives of the employers and 
employed were of a most conciliatory character. 


The report of the Amalgamated Society of Car- 

nters and Joiners states that the attempt of the 
Tited Brotherhood of Carpenters in New York to 
drive into their union all members of the Amalgama- 
tion, or compel them to leave New York, has been 
frustrated. The employers aided in this, as did also 
men in various other unions, or not in any union at all. 
The jobs were manned irrespective of the United 
Brotherhood, and large accessions have been made to the 
local branches of the British Amalgamation. In this 
country only two or three firms are notified in which 
there are labour disputes. At Fleetwood the question 
of fixing prepared joinery under proper conditions has 
been pa se arranged. In several important centres, 
such as Belfast, Liverpool, Newcastle-on-Tyne, &c., 
the notices for a reduction in wages have been with- 
drawn owing, it is alleged, to the firm attitude of the 
union. At Hull the working rules have been agreed 
to bythe men. Extra pay has been granted on ‘old 
work” by Messrs. Harland and Wolff, at Belfast. At 
Bolton, where the employers gave notice of some néW 
rules, the men responded with proposals; in the 
end the old rules were adhered to. At Lichfield an 
advance of a halfpenny per hour has been conceded. 


The total number of members was 71,301; of these, | board 


1518 were on unemployed benefit, 1357 on sick benfit, 
and 1391 on superannuation allowance. In reviewing 
the more rordine” 3s relations now existing between em- 
ployers and the members of the union, the council 
express the hope that friendly settlements of all dis- 
putes will be effected, and that in the remainder of the 
year there will be no sto pages by either side, through 
strikes or lock-outs, in this branch of trade. 


The report of the National Union of Boot and Shoe 
Operatives is by no means reassuring as regards the 


state of trade in this industry. ‘‘The same dull 
returns from nearly all our branches” is the remark 
as toemployment. The members are on half or three- 
quarter time in many firms which, as a rule, are busy 
at this season of the year. The only hope held out 
is that the autumn season will be better. The disputes 
in the past month were few, and not very serious. In 
most cases the matters in dispute were settled by the 
firm and the representatives of the union, either after 





a short stoppage or without cessation of work. One 
dispute, with the Leeds Co-Operative Society, was in 
a state of negotiation, and a more general one, as to 
restriction of output, is referred to a conference. 


The report of the Operative Cotton Spinners shows 
that nearly six per cent. of the full members are on 
out-of-work benefit, besides a number of piecers. The 
total membership was 13,792—an increase of 112 during 
the past twelve months. There were 17 cases of dispute 
dealt with in the month, and also 17 accident cases, 
and 24 cases under the Compensation Act. There was 
added to the superannuation reserve fund 3841. 15s. 7d. ; 
the total has reached 11,2887. 13s. 3d. 


The Monthly Circular of the Durham Miners’ Asso- 
ciation reports as to the Conciliation Board, cokemen’s 
fire coal, the enginemen’s hours of labour, the firemen’s 
wages, pony-putters’ basis wages, bank holidays, the 
—— wages* question, and the Mines’ Regulation 

ill. Mr. Wilson, M.P., explains why he did not 
vote on the Bill. He explains his position as to State 
regulation of hours and the Eight Hours Bill. The 
whole question is again to be submitted to the lodges 
for their decision as to the attitude of the association. 


The iron and steel works in the Wolverhampton 
district were for the most part idle during the whole 
of last week, and all business was practically at a 
standstill. The owners of the mills and forges were 
not anxious for operations owing to the paucity of 
orders on their books. The accountants’ returns show 
a considerable falling-off in demand, and a fall in the 
average selling prices. The engineering and allied 
trades participated in the general holiday, but not 

uite to the same extent as the iron and steel workers. 
n the hardware industries also there was general 
cessation of work during the greater part of the week. 
It is not possible to gauge the situation owing to 
these facts. But the present indications favour the 
idea that trade is by no means so active and prosperous 
as could be desired. 


In the Birmingham district business was also at a 
standstill generally, the mills, forges, and other works 
being closed. There was nothing done to encourage 
the iuea that a new spurt was anticipated when the 
holidays were over. sey all classes of iron ap- 
peared to be more or less weak, both in demand and in 
rates. In the engineering and allied trades there was 
a general suspension of work. When trade is bad, or 
even doubtful, the holidays are prolonged ; it was so 
last week. In the other iron, steel, and metal-using 
trades employment generally was quiet, the business 
done being nominal. 

In the Lancashire districts the suspension of work 
was general ; very little business was done in the iron 
market, which was only open one day in the week. 
For the most part pone were weak. The position of 
the engineering and allied industries remains about the 
same, so far as can be discerned. There is an expecta- 
tion of greater activity, but a fillip seems to be 
wanting at the present time. 


One of the largest strikes that has taken place for 
some time began last week in America. Some 90,000 
textile workers in Philadelphia are out for shorter hours 
of labour, and some for increased wages also. Near] 
600 firms are involved in the dispute. It is admitted 
that the operatives hold a strong position, but the em- 
ployers express a determination to resist the demands 
made upon them. Public opinion is somewhat divided 
upon the question of reasonableness on the part of the 
operatives, but some of the leading journals regard the 
men’s demands as justifiable. 


It is feared that another great strike will take place 
in the Pennsylvanian coalfields, as the coalowners and 
operators refuse to recognise the men’s union. It will 
be remembered that the Government Commission, which 
settled the last great strike, arranged that all future 
disputes should be referred to and be dealt with by a 
of conciliation. The operators refuse to recog- 
nise the men’s representatives, and hence arrangements 
are in progress for a general strike. It is to be hoped 
that a serious rupture will be avoided. 


A great strike of 35,000 cloth-weavers and others 
engaged in the textile trades is reported in Oporto. 
The distress in the town is said to be so serious that 
men, women, and children are starving. The Govern- 
ment is trying to assist the destitute, and at the same 
time preserve order in the district. 


At Campo Medina a railway workers’ strike is in 
progress, and some labour riots have occurred in conse- 
quence. On Friday in last week the military inter- 
vened, when one man was killed and seventeen were 
wounded. It is stated that only a section of the rail- 
way men is involved. 


The Iron and Steel Workers’ Association seem de- 
termined to avoid any repetition of the Taff Vale 





case in so far as that body is concerned. At the 
annual meeting held last week it was resolved that no 
cessation of work should take place without the direct 
sanction of the executive, and that any member 
violating the rule should be expelled from the society. 
The conference also decided, almost unanimously, not 
to belong to the Labour Representation Committee 
recently established. 


At a “‘mass meeting of Penrhyn strikers” held last 
week the action, or inaction, of a large number of the 
men, who remain in the district idle, was condemned. 
They ought, it is said, to seek work elsewhere, and 
not continue to live on the bounty of their fellows. 








MALLEABLE CAST IRON.* 
By H. E. Drtxer, Chicago, Il. 


Mucu has been written of late in the way of calling 
attention to the rapid growth of the malleable casting 
industry ; and, indeed, not only are new works springing 
up in the large iron centres, but the older establishments 
are i very materially. There is little wonder at 
this when it is considered that the malleable casting is 
peculiarly adapted to the uirements of four great 
classes of work—agricultural implements, railway sup- 
ont carriage and harness castings, and pipe fittings. 

ere it not for the fact that malleable cast iron is not 
adapted to the heavier sections, it would be a sharp 
competitor to the grey casting industry. 

In its manufacture the special make of iron called 
‘‘malleable Bessemer,” or “malleable coke iron,” is the 
principal material used ; the charcoal irons, though un- 
equalled for value, being confined to the regions where 
they can — with the cheaper coke irons. The 
silicon should be .75 to 1.50 per cent.; phosphorus, under 
-200 per cent.; while sulphur should be Sars .04 per 
cent. if possible. A pig-iron higher in sulphur, in 
reality an ‘‘Off-Bessemer,” while meeting the silicon 
specifications perfectly, should not be used except in 
limited P eee am and then carefully watched. 

With the pig iron, hard sprues (unannealed scrap), steel, 
and also aadieatile scrap is charged. The latter two 
materials are very good to add to the mixture, as they 
raise the strength of the casting very considerably. Care 
must be taken not to add too much, as this reduces the 
carbon to a — when fluidity and life in the melted 
metal is sacrificed. 

‘*Malleable” is produced in the cupola, the reverbera- 
tory furnace, and the open hearth. The first process, 
under ordinary conditions, is the cheapest. The iron 
made is, however, by no means the best. Test bars 
made of cupola iron seldom run above 40,000 Ib. per 
square inch, while with furnace iron there is no difficulty 
in getting a few thousand pounds more. The most serious 
objection to cupola iron is its poor behaviour under the 
bending test, the deflection being very light. 

In the reverberatory and in the open hearth the fuel is 
not in contact with the metal, and the result is much more 
satisfactory. The metal in these furnaces may either be 
caught in the ordinary hand ladles, or it is tapped into a 
—. crane ladle and conveyed to the distributing point, 
and there emptied into hand ladles as required. When 
tapped into hand ladles, the time taken is a serious item, 
for the beginning and the end of the heat will be two 
different things, The latter iron especially will be inferior, 
as it was subjected to the oxidising effects of the flame 
much a than the first part. As a rule, this difficulty 
is somewhat remedied by pouring the light work first, 
the heavier pieces coming later, when the silicon has been 
lowered too much for good light castings. With the 
crane ladle pour the moulder much less space to 


Y | travel over, and this will doubtless be the coming method. 


It takes a good man in the foundry, as well as in the 
pattern-shop, to handle malleable casting questions 
properly. The gating should be done to avoid the 
shrinkage effects as much as may be, while the little 
tricks that can be applied make a surprising difference in 
the moulding loss. As a consequence, some malleable 
works seldom lose more than 10 per cent., while in others 
20 per cent. and over is the rule. 

fter the castings have been tumbled they go to the 
annealing-room, where they are packed in mill cinder, or 
iron ore, in cast-iron boxes. These are carefully luted 
up, and heated up in suitably constructed ovens for the 
space of five or six days. It usually takes 36 to 48 hours 
to get the oven up to heat, the temperature ranging from 
1600 deg. to 1800 deg. Fahr. in the oven, the boxes 
having a somewhat lower temperature at the coldest 
point. When the fire is extinguished, the dampers are 
closed tight, all air excluded, and the oven allowed to 
cool very gradually, often but 400 deg. Fahr. the first 
day. After the castings come from the anneal, they are 
—_— tumbled to remove the burnt scale, and they are 
ec ag and ground for shipment. 
_ The hard casting should have its carbon practically all 
in the combined state, while the annealing process should 
convert this to the so-called temper, or annealing carbon. 
A well-annealed casting should not have much over .06 to 
-12 per cent. combined carbon remaining in it. Under- 
annealed castings can be readily Seated br their brittle- 
ness, but it takes much experience to be sure that a casting 
is over-annealed. There is a material difference between 
the strength of an over-annealed casting and a normal 
one. I took two bars from each of five heats. One bar 
from each set I gave the usual anneal, and the others I 
re-annealed. The average tensile strength of the first 
set was 50,520 lb. per square inch, the average elongation 


* From the Journal of the American Foundrymen’s 
Association. 
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being 6? per cent. in 6 in. The re-annealed set had an 
average tensile strength of 43,510 1b. per square inch, the 
average elongation being 64 per cent. in 6 in. Over- 
annealing _ therefore cost the metal some 7000 lb. of 
its strength. 
The fact that malleable castings are little understood 
may account for the limited way in which they are 
specified. While some railroads specify the mixture, 
composition, and strength of grey castings, they do little 
in the way of the malleable. ne railroad for which I 
made castings called for 40,000 Ib. per square inch, and 
an elongation of 5 pe cent. in 2 in. for sections 4 in. and 
under, and 30,000 Ib. per square inch, with a corresponding 
elongation of 24 per cent., for sections # in. to 1 in. thick. 

To show to what degree some foundries are making 
iron for these demands, I took test-pieces from some of 
their castings. The tensile strength and elongation in 
6 in. of these pieces was as follows :— 


No.1. 35,030 lb. per sq. in., and 4.7 per cent. elongation 
’ 2. 34,410 ” ” ” 3.3 ” ” 
” 3. 37,840 ” ” ” 4.2 ” ” 
4, 45,550 ” ” ” 4.0 ” ” 


It was also rather odd that the thicker pieces showed the 
better iron, for usually founders err in the pouring of 
heavy castings with mixtures intended for light work. 

‘“‘Malleable” can be made up to 60,000 1b. per square 
inch, though this is not advisable, as the shock-resisting 
qualities are sacrificed. Yet, as specifications become 
more severe, the general quality of this class of castings 
will be improved until we get a more reliable article, 
and which can better resist the encroachments of the 
steel casting. 








ELECTRIC DRIVING IN WORKSHOPS. 
Applications of Electricity in Engineering and 
Shipbuilding Works.* 

By A. D. WILLIAMSON. 

(Continued from page 765.) 

Some of the most interesting examples of electrically- 
driven machines are described in the following Table of 
Tests, and although many of them may be very similar 
to results published in other papers, the author hopes that, 
taken in bulk, they may be of use to engineers as a table 
of reference. The machines are divided into eleven 

classes, as follow :— 

. Lathes and boring machines. 

. Planing machines. 

. Slotting machines. 

. Shipyard plate machines (punchers, shears, counter- 
sinks, angle cutters, rolls). 

. Drilling machines. 

. Pumps. 

. Cranes. . 

. Saws for metal. 

. Wood-working machines. 

. Special machines. 

. Fans and blowers. 

The method of setting out the tests may seem cumber- 

some ; but unless the conditions are clearly stated, and 

the method of driving described in some detail, the results 

are of little use. 


Crass I.—LaTHES AND Borinc MAcHINEs. 
Machine : 36-in. centre lathe, 90 ft. long. 
Drive: By a short belt from rocking countershaft. 
Motor drives countershaft by steel spur 


gearing. 

Motor: 10 B.H.-P. 600r.p.m. Shunt. 

Work: 9.2-in. gun tube. Weight about 5 tons. Dia- 
meter 20 in. Hard steel; cutting speed 5 ft. 
per minute. 

4 cuts ;%; in. x 4% in. traverse = 6.8 B.H.-P. 
4 cuts ;'; in. x }1n. traverse = 7.5 B.H.-P. 

Another test on the same lathe :— 

Work: Mild steel shaft, 11 in. in diameter, 16 ft. long. 
Cuts $in. x $ in. traverse. Cutting speed 


10 ft. per minute. 
With no cut lathe takes 3.1 B.H.-P. 


With 1 cut * = 6 ” 
With 2 cuts ,, » 980 55 
With 3 cuts ” ” 7.0 ” 


With 4cuts_,, ae oe 
Rising after half an hour to 10.5 B.H.-P. 


A similar 36-in. lathe driven by 10 B.H.-P. variable 
speed motor, 250 to 500r.p.m. through steel spur gearing :— 


Work : 23-ton gun tube ; > 5 steel. 
Running light = .6 B.H.-P. 
4 cuts in. x fin. traverse=10.7 B.H.-P. 
Cutting speed 5 ft. per minute. 


Machine: 40-in. centre lathe. 
Drive: Belt from motor to countershaft. 
Motor: 10 B.H.-P. shunt. 600 r.p.m. Hae 
Work: Mild steel shaft 36 ft. long, 18 in. in diameter, 
24 tons. . 
4 parting cuts, each 1fin. wide x .05 traverse, 
9 BH-P. taken. 


Running without cuts, 3.5 B.H.-P. 


Boring Machines. 


Machine: 24-in. centre gun-boring lathe. 
Drive : Motor to countershaft spur gear, belt to lathe. 
Motor: 5. B.H.-P. shunt, 600 r.p.m. E 
Work: 6-in. gun tube, boring 8-in. hole out of solid, 
3in. per hour. (Ordinary tool steel. 
5.4 B.H.-P. 5.7 lb. steel per B.H.-P. hour. 


* Paper read before the Institution of Electrical Engi- 





neers on May 7. 





Tests of Power taken by — using Vickers High-Speed 
‘ool Si 





























teel. 
5 gs 
a|8 re 
8 |= =m 
Cutting| & ls. ie) 
Lathe. Material. Speed S . 8 . oe 
3 om 5 | me of.) 
Elegie |#|= 38 
zlce"S/ala ia 4 
j | 
feet | in. | in. | 
per min. | 
36-in. centres | Gun steel 12 1 | 187 | .38 |.166| 9 (21 
a “ 21 1 | 280 | .38 |.166|15.4 | 18.2 
2, ne 32 1 | 360| .26 |.166 15.4| 23.4 
x 3 12 4 | 460 | .28 |,166 |19.8 | 23.2 
” Gun 8 4 | 110| .50 |.143 15.0 | 7.33 
(very hard) } 
” Gun steel 51 1 | 502 | .99 |.05 |25.5'19.7 
ingot | 
99 Gun steel 48 1 | 570| .68 |.10 |83.0/17.3 
ingot 
” Marine shaft 50 1 | 480] .50 |.10 |22.0'21.8 
(32 tons ten- 
sile) 
40-in. centres | Marine shaft 13.5 8 | 900] .3|.25 |89 23 
30-in. Pe Gun steel 18 2 | 795 | .45 -188)30 ‘oa 





Note —Allowing a tool to cut at such a rate that it requires 
grinding after two hours’ work, the weight removed per hour is 
about 220 1b. per tool, and the B.H.-P. is about 11 per tool. A 
lathe with four tool-posts can therefore absorb over 40 H.-P.; but 
as the four tools are not always cutting equally heavily in rough- 
ing, most of the lathes used for roughing in the Sheffield works 
have motors of 30 B.H.-P., with overload capacity up to 40 B.H.-P. 

Twenty lathes of from 30-in. to 40-in. centres are having 30 
H.-P. motors fitted in place of the former 10 H.-P. motors. 





Machine: Ingot and tube-boring machine. 
Drive: Through steel spur gearing. 
Motor: 10 B.H.-P. shunt, 600 r.p.m 
Work: Boring 9-in. hole from the 
forging (which is rotated). 
Traverse 24 in. per hour. 
steel.) 
B.H.-P. = 5.5. 8.4 1b. steel per B.H.-P. hour. 
Another test: Boring 12-in. hole from solid in 15-ton 
ingot. 
Traverse 24 in. per hour. 
=: = 7.2. 11.25 lb. steel per B.H.-P. 
our. 


Machine: Double-barrel boring machine for 6-in. guns. 

Drive: Spur gear and worm gear. 

Motor: 10-H.-P. Vickers variable speed, shunt, 350 to 

500 r.p.m. 

Work: Boring a gun tube from both ends. 

Diameter of hole 7; in. one end, 64 in. the 
other end. 

Traverse 24 in. per hour each end. (Ordi- 
nary tool steel.) B.H.-P.=8.04. 7.54 Ib. steel 
per B.H.-P. hour. 

Machine : 6-in. pedo. machine. 

Drive : Spur and worm gearing. 

Motor: 25 B.H.-P., variable speed 300 to 900 r.p.m. 

Work: Boring 57; in. diameter hole out of pe gun 

steel at the rate of 42 in. per hour (21 in. each 
end) with Vickers high-speed steel. Power 
taken=25.5 B.H.-P. 


Crass II.—P.Lantna MACHINES. 


Machine : 12ft. by 12 ft. by 25 ft. 6in. planer. (See 
Fig. 1., next page. 
Gear : Spur gear and belt reversing. 
Motor: 40 B.H.-P., shunt, 720 r.p.m. 
Work: Parting a 12-in. nickel steel armour-plate, 
23 tons. : 
Two tools, each 14 in. wide; cutting speed 
12.5 ft. per minute. 
Quick return-stroke, 30 ft. per minute. 
Cut and quick return take 17 B.H.-P. 
ing takes up to 70 B.H.-P. 


Machine: Heavy armour-plate planer, 10 ft. 6 in. by 
10 ft. 6 in. by 25 ft. stroke. 

Gear: Belt drive, open and crossed belts (8 in. wide, 

double). 
Motor: 15 B.H.-P., 400 r.p.m., shunt wound. 
Work: (1) Running without cuts, 4-ton plate on table. 
- Cutting stroke, 4 B.H.-P. 
Reverse slow to fast stroke, 20 B.H.-P. 
Quick return stroke, 9 B.H.-P. 
Reverse fast to slow stroke, 12.5 B.H.-P. 
Extra for each cut 1}in. wide parting tool 
on nickel steel plate=2 B.H.-P. 
(2) 12-in. nickel steel plate, 30 tons, 
Cutting stroke (no cut on), 7 B.H.-P. 
Reverse to quick stroke, 24 B.H.-P. 
Quick return, 15 B.H.-P. 
Reverse to slow stroke, 15 B.H.-P. 
The cutting speed was 5 ft. per minute. The 
cuts were on the hard Harveyised surface. 

Extra for each 1}-in. tool=2 B.H.-P. 


Machine: Side-planing machine for armour plates. 
Gear : Open and crossed double 4-in. belts. 
Motor : 5 B.H.-P., shunt, 600 r.p.m. 
Work : 6-in. nickel armour-plate, cutting in both dirce- 
tions. 
Running machine without cut, 1.4 B.H.-P. 
Cuts } in. wide parting tool. 
(1) Cutting the hard face, 5 ft. per minute, 
4 B.H.-P. 


solid in 27-ton gun 


(Ordinary tool 


Revers- 


Machine: 4 ft. Gin. by 4ft. 6 in. by 12 ft. stréke plan- 
ing machine. 
Drive : By belt from motor. 
Motor : 10 B.H.-P., shunt, ee x 
Work : Running belt on loose pulley, 3 B.H.-P. 
ey a aes (no cut on) 19.5 ft, per minute, 


Reverse, maximum, 25 B.H.-P.* : 
With 30 cwt. steel forging, two tools cutting 
19.5 ft. per minute, 5 B.H.-P. ; 

Reverse to quick return, 25 B.H.-P.* 
Quick return, 69 ft. per minute, 7 B.H.-P. 


Machine : Planer, 5 ft. 6 in. by 5 ft. 6in. by 12 ft. 

d stroke. 
Drive : Motor on planer drives countershaft direct at 
to 400 r.p.m. Open and cross belts to 


a. 
Motor : 10 B.H.-P., shunt, speed variable from 300 to 


)r.p.m. 
Work : Planing cast-iron motor-frames. 
Cut fin. x yyin., 16 ft. per minute (two 


tools). 
Quick return, 43 ft. Me minute, 5 B.H.-P. 
Reversing takes 15 B.H.-P. 


Cutting takes 4.5 B.H.-P. 


Crass III.—Storrine MAcuInEs. 
Machine : 30-in. stroke slotter. 
Drive: Belt. 
Motor: 5 B.H.-P., shunt, 600 r.p.m. 
Work : Slotting gun-breech ring, about 24 in. stroke. 
(1) Cut 3-in. by gy-in. traverse, 2 B.H.-P. 
(2) ——s cut #-in. x gy-in. traverse, 4.5 


— return stroke, 1 B.H.-P. 
(3) The heaviest observed current on any work 
— 


the machine will do was equal to 6 


Machine: 36-in. stroke slotter. 4 


Drive : ; 
Motor : 10 B.H.-P., shunt, 600 r.p.m. 
Work : Cutting mild steel, 1}-in. x y\-in. traverse, 
28-in. stroke. 
Cutting, 7 B.H.-P. 
Reverse to quick return, 9 B.H.-P. 
Quick return, 5 B.H.-P. 
Reverse to cut, 7 B.H.-P. 
_ 9 1b. of steel per B.H.-P. hour. 


Crass IV.—Surpyarp Piate MAcHINEs. 
Machine: Large plate rolls, 30 in. wide. 
Drive: Main drive by spur gear into two bottom rolls. 


Motor: 45 a series reversing, 450 r.p.m., en-- 
c A 
Work : Reversing rolls, about 50 B.H.-P. (momentary). 


Running rolls light, 15 B.H.-P. 
Bending 16 ft. by 1} in. cold plate— 
Reversing rolls up to 80 B.H.-P. (momen- 


tary). 
Ress 25 to 30 B. H.-P. 
A magnetic brake was fitted to stop the motor quickly. 
It lifted at 45 amperes. 
Lifting Gear for above Rolls. Top Roll 30 in. in Diameter. 
Gear : Bevel and worm gear, reduction 100 to 1. 
Motor: Two 10 B.H.-P. series, 600 r.p.m., one each 
end of roll. 
Work : Raising one end, 10 B.H.-P. 
Raising both ends, 18 B.H.-P. 
Lowering one end, 8 B.H.-P. 
Lowering both ends, 15 B.H.-P. 
Pressing the roll. on to a 9-ft. x 1-in. steel 
plate, 22 B.H.-P. 
When motors were brought up all standing, the maxi- 
mum current rose to 160 amperes. No damage done. 
Magnetic brakes fitted to each motor to check the rolls 
with accuracy when lifting and lowering. 


Machine : 6 ft. 3 in., vertical rolls. 
Drive: << ring. 
Motor : 22 B.H.-P. tramway motor, 575 r.p.m. 
Work : Bending 3-in. nickel steel gun shield to about 
24-in. radius, at dull red heat. 
Average load, 25 B.H.-P. 
Maximum observed, 35 B.H.P. 
(As the work is intermittent, the above motor 
_. is found to be —_ strong enough.) 
Auxiliary Motor: 5 B.H.-P. series, 600 r.p.m., for 
feeding the rolls in bending. Fully loaded. 


Machine: 10-in. boiler-shop rolls (converted from en- 
5 ar drive). 
Drive: Belt to countershaft carrying old 
and open and crossed Telts 
Speed of rolls 10 r.p.m. 
Motor: 10 B.H.-P., shunt, 600 r.p.m. 
Work: Running open and crossed belts on loose 
pulleys, 3.5 B.H.-P. 
Rolling 7;-in. cold plate into 19-in. in diameter 
tube, 8 ft. 2 in. long, 11 B.H.-P. 
Reversing. No noticeable increase. 


Machine: Shipyard rolls—20-ft. 6-in. rolls. 
Drive: Opened and crossed belts to shaft 
engine pinion. 
Motor : 30 B.H.-P., series, 600 r.p.m. 
Work : Rolling §-in. plate, 30 in. wide, 9 B.H.-P. 
Rolling 4-in. plate, 15 in. wide, 12 B.H.-P. 
Reversing, 32 B.H.-P. 


* After —- a C.I. disc 33 in. by 24in. on the motor 
asa flywheel, the reversing H.-P. was reduced to 16. As 
the motor had a high sparking limit, it was kept on the 
work ; the heavy load was not of sufficient duration to 


engine pulley 
to machine. 


carrying old 








(2) Cutting below the hard face, 9 ft. per 
minute, 5.5 B.H.-P. 





affect the temperature. 
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“Machine: Plate-straightener (‘‘ Mangle ”). 
Drive: By open and c belts. 
Motor: 10 B.H.-P., shunt, 600 fe. 
Work : Running rolls light, 3 B. H.-P. 
Rolling 4-in. plate, cold, 42 in. wide, 4 B.H.-P. 
Rolling y,-in. plate, cold, 48 in. wide, 8 B.H.-P. 
Reversing, about 10 B.H.-P. 


Machine : ere shearing machine (used for shearing 
rivets). 

Drive: By fibre pinion and cut-steel wheel. 

Motor : 5 B.H.-P., shunt, 600 r.p.m. 








Work : Running light, 1.5 B. H.-P. 
Shearing one # in. rivet at a time, 3 B.H.-P. 





Shearing three #-in. rivets at a time, 44 B.H.-P. 


Machine: Shipyard punch and shears. 

Drive : Belt to flywheel from motor in pit. Converted 
from steam-engine drive. 

Motor : 5 B.H.-P., series, 600 r.p.m. 

Work : Punching 1}-in. holes in }?-in. ship plate, 

6 B.H.-P. 


Shearing -in. plate, 9 B.H.-P. 


Machine: Heavy punch and shears (three-headed ma- 
chine). 

Drive: Belt to flywheel from motor on entablature 
carried by derrick standards. Converted from 
engine drive. 

Motor : 20 B.H.-P., series, 600 r.p.m. 

Work : 264 strokes per minute. 

Running light, engine still connected, 9 B. H.-P. 
ore light, engine disconnected, 3.5 
B.H.-P. 


rm l-in. plate, 17 B.H.-P., rising to 24 
3.H.-P. on a long plate. 
Punching 1-in. holes in ?-in. plate, 7 B.H.-P. 
As not more than two heads are in use at once, the 
motor is found to be quite large enough. 


Machine: Horizontal beam punch and shears. 

Drive: Belt to flywheel from motor on entablature. 

Motor: 10 B.H.-P., shunt, 600 r.p.m. 

Work : oe light, 30 strokes per minute, 2.5 
B.H.-P. 


Starting current, 13 B.H.-P. 
ee angle-bar, 5 in. by 3 in. by 4 in., 5 
B.H.-P. 


Shearing bulb-bar, 9 in. by 34 in. by 1 in., 
9 B.H.-P. 


Shearing angle, 4 in. by 4 in. by 8 in., 9 B.H.-P. 
Shearing angle, 6 in. by 6 in. by ? in., 13 B.H.-P. 
Shearing bar, 6 in. by 4 in., 5 B.H.-P. 
Shearing angle, 3in. by 2} in. by }in., 3B.H.-P. 
Machine : Squeezer for straightening bars and rails. 
Drive : Belt from motor on old engine standard. 
Motor : 5 B.H.-P., series, 600 r.p.m. 
Work : Running light, 2 B.H.-P. 

Straightening a rail, 2) B.H.-P. 

Starting, about 10 B. H.-P. 

The flywheel is very heavy, weighing over 1 ton. 


Machine : Three plate countersinks. 

Drive : Belts from a 40-ft. length of 3-in. shaft. Motor 
drives shaft by belt. 

10 B.H.-P., shunt, 600 r.p.m. 

Running three belts on loose pulleys, 2 B.H.-P. 

Running three machines light, 34 B.H.-P. 

Three 1}-in. holes countersunk at once in 3-in. 
plates. 

Speed of countersinks, 130 r.p.m., 11 B.H.-P. 


Motor : 
Work : 











Machine : Two countersinks and one edge-planer. 
Drive : Belts from 70 ft. of 3-in. shaft, 160 r.p.m. 
Motor: 10 B.H.-P., shunt, 600 r.p.m. 
Work : All machines on loose pulleys, 3 B.H.-P. 
Two countersinks ation: 8 B.H.-P. 
Planer alone, 4-in. plate, ;;-in. cut, 16 ft. per 
minute, 10 B.H.-P. 
Average load, usual conditions, about 14 
B.H.-P. 


Machine: Scarphing machine (two shaper heads). 
Drive: Belt drive. 
Motor: 5 B.H.-P., shunt, 600 r.p.m. 
Work : }.in. ship plate, both heads working. 
Cut, taper from j-in. to 4 in. deep by ,; in. 
traverse = 6 B.H.-P. 


Machine: Large edge-planer (25 ft. stroke). 

Drive: Belts, open and crossed. 

Motor : 20 B.H.-P., shunt, 600 r.p.m. 

Work : Planing 1-in. plate, ;5-in. cut, 14 ft. per minute 
= 18 B.H.-P. Reversing did not exceed 


| 


this, 


Machine : Small enue ghinne (12 ft. stroke). 
Drive; Belts, open and crossed. 
Motor: 10 B.H.-P., shunt, 600 r.p.m. 





Work : Planing a ship plate on the surface. 
Cut 24 in. wide by ,4 in. deep, 14 ft. per 
minute = 15 B.H.-P- 
This is usually yk Se for this machine ; it seldom 
takes more than 10 B.H.-P. 


Crass V.—DriLLInGc MACHINES. 


Machine : Portable drill up to 2 in. in diameter. 
Drive : ya reduction and Stowe flexible shaft. 
Motor: 2 B.H.-P. Variable speed, 750 to 1000 r.p.m. 
Work : 2-in. hole in mild steel. 

Rate of feed, 0.15 in. per minute. 

Speed of drill, 30 r.p.m. = 1.5 B.H.-P. 


Crass VI.—Pumps. 


Machine : Centrifugal pump, 18-in. outlet. 

Drive : Renold chain. 

Motor : 70 B.H.-P., 600 r.p.m., shunt. 

Work : Lift 29 ft. (maximum), 5500 gallons per minute. 
7 5 r.p.m. = 67 B.H.-P. (maximum 
1ft). 


300amps. Fig.2. 








Crass VII.—Crangs. 
_ As there are 157 cranes of sizes from 14 to 100 tons, it 
is quite impossible to describe many of them. A few of 
the most important only are described. 





| Motor B.H.-P. per Ton Lifting 
| Capacity. 


| 
Class of Crane. aan cae « 


| 
Lift. T 


Cross 
Traverse, 


Long 
raverse. 





+25 
-20 


17 


Melting house 
Foundry .. 
Forge is aw sa h 
Gun shop (heavy guns), seven- 
teencranes. sind 


$ ea 25 
Armour-plate planing shop 


Single 
motor— 
375 


13 
-5 B.H.-P 
u per ton 
Armour-erecting shop .. 2 
Light machine shops 4 
2-ton electric lifts 





| ee 
pa motor 
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(1494) /2xS Pn. 1230 psn. 
Machine : Centrifugal pump, 8 in. outlet. 

Drive : Direct, Ly 20 B.H.-P. Motor, 800 r.p.m. 
Work : 5 tons per minute, 32 ft. head = 23 B.H.-P. 


Machine: Centrifugal pump, 5-in. outlet (for con- 
denser water). 

Drive: Direct, by 4 B.H.-P. series motor, 750 r.p.m. 

Work : 2 tons per minute against 12-ft. maximum 
head = 3.25 B.H.-P. 


Machine: Vertical shaft turbine pump, for raising 
condensing water from the river. 

Drive: By cast-iron bevel gear. 

Motor: 5 B.H.-P., series, 600 r.p.m. 

Turbine: Speed, 350 r.p.m. 

Work: Raising 6 tons per minute against 10-ft. head 
(maximum B.H.-P. taken = 5.15 when the 
head was 5 ft.). 


1215 p.m. 


12 noon 


The Table above gives the average ratios of horse- 
power to lifting capacity in different shops. The figures 
are not by any means adhered to in all cases, many 
cranes of intermediate lifting capacity having motors a 
size larger or smaller than the average ratio dictates, for 
the sake of interchangeability. The ratios stated simply 
show average values which give satisfactory service under 
the various conditions. 

Number of Motors per Crane.—In most cases there are 
three motors, one to each motion, although some of the 
earlier rope-driven cranes were converted to electric 
cranes by attaching one motor to drive the three existing 
motions. Experience of both types has proved that the 
cost of upkeep is less with three motors than with one, 
and the efficiency is greater. On some of the heaviest 
cranes five motors are used, there being two crabs—one 
for light work, to avoid having to lift small weights at 
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the comparatively slow speed limiting the motor of the 
heavy crab. | ; : 

In connection with the average current taken by a 
number of cranes, the diagram, Fig. 2, is of interest. It 
represents the curve drawn by a recording ammeter in a 
circuit serving seven cranes, with twenty-one motors of 
a total brake horse-power of 397. This is the largest 
number of cranes on any single circuit, and the curve 
only shows to a small extent the tendency of a number 
of cranes to provide a uniform load. As a matter of 
fact, although some of the single cranes take 400 or 500 
amperes to start them, there is hardly any sudden fluctua- 
tion observable on the main ammeters in the power- 
house. Fig. 3 shows the record of a single 20-ton 3-motor 
crane. The average speeds of the different motions are as 
follow :— 





Feet per Minute. 








Lifting. Long. Travel.| Cross Travel. 
5-ton crane.. + 20 300 70 
10 % aA * 15 250 70 
20 ie e an 12 200 60 
60 s °e $3 8 150 50 





The largest crane is a 100-ton crane by the Wellman- 





Seaver Company, of America, in the steel-melting house. 


4. Brown 


Ae 


(1) Travelling 80 ft. per min. 
75 


= starting 75 B.H.-P. 
; running ..: Se da aoe 
(with 5 tons on hook). 

(2) Trolley travel... 1000 ft. pe min. 
Starting... oa 64B.H.-P. 
Running $2 - sy 

(3) Hoisting 400 ft. per min. 
Starting... . 100 B.H.-P. 
Running “i bea oe 100 Er 


The curve, Fig. 4, shows the current taken (at 200 volts) 
when lifting a weight of 5 tons, transporting it across 
the river, and lowering it intoa railway truck. There are 
four similar cranes at the Barrow shipyard—two over the 
building berths, and two in the plate and stock yards. The 
motors are of the same power, and the arrangements gene- 
= similar except that the overhangs are much longer. 

e ship cranes are 320 ft. over all, and run on trucks 
about 730 ft. long and 80ft. above the ground, carried on 


steel gantries. They will lift 15 tons, and the speeds of 
the respective motions are stated below. 
Feet per 
: Minute. 
Lifting 15 tons... as om ne 125 
a? ii La ee ah ee kee 300 
De ane ow tol, ie 
Trolley travel —... 6 ee ... 400 to 800 
Crane oe aye ae Sas ... 400,, 700 


Cc% Crane 








Work : Sawing 6-in. beech 4 ft. per minute = 4 B.H.-P 
Sawing 2-in. white pine 10 ft. per minute = 
2.75 B.H.-P. 

Saw running light = .55 B.H.-P. 


Machine : pa (driving-wheels 36 in.) Saw, 4 in: 
wide. 
Drive: By Renold chain. (Saw speed, 3670 ft. per 


minute. 
Motor : 2 B.H.-P., shunt, 1000 r.p.m. 
Work : Sawing 34-in. Kauri pine = 1.43 B.H. 
Sawing 9}-in. Kauri pine = 2.8 B.H.- 
Sawing 7}-in. yellow pine = 1.63 B.H.-P. 


Machine : 24-in. circular saw. 

Drive : Belt ; speed of saw, 1000 r.p.m. 

Motor : 10 B.H.-P., shunt, 6090 r.p.m. 

Work : Cutting 5-in. ash, about 10 ft. per minute. 

Power taken = 6 B.H.-P. 

Machine : Sawmill circular saw (to take 60-in. in dia- 
meter saw). - ‘ 

Drive: Belt; s of saw, 750 r.p.m. 

Motor: 30 B.H.-P., shunt, 600 r.p.m. 

Work: Sawing damp pitch pine 12 ft. per minute 
bre . from 10 in. to’ 17 in. (average 

in.). 
{ Minimum, 36 B.H.-P. 


-P, 
‘yA 





Power rates 
Minimum, 21 B.H.-P. 

| taken | Mean, 26 B.H.-P. 
Machine: Grating saw. 

Drive: Belt. 

Motor: 10 B.H.-P., shunt, 600 r.p.m. 
Work : Cutting four grooves 1J in. wide by } in. deep 


in teak, 
Speed of cutting, 2 ft. per minute. 
Running light, 24 B.H.-P. 
Grooving, 10 B. H.-P. 


The drive is a bad one, with jockey pulleys for the belts. 


‘ 


Machine : Wood-planing machine (36 in. wide). 
Drive: t. 
Motor: 10 B.H.-P., shunt, 600 r.p.m. 
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The span is 46 ft. 6 in., and there are five motors of 260 
total brake horse-power in the following units :— 

Motor Feet 
B.H.-P. per Minute. 
. 100 8 


Main crab, lifting = Pe 

Auxiliary crab, lifting ... ie 25 
Main crab, traverse ie oe 25 50 
Auxiliary crab, cross traverse ... 5 100 
Longitudinal travel ase 50 150 


Weight of crane and motors = 140 tons. 


All motors are of tramway type, and all controllers are of 
the commutator type, with magnetic blow-out and iron- 
strip resistances. . 

Another crane of particular interest is a 60-ton crane 
in the armour-plate shop, used for dipping the plates in 
the oil bath. Here it is nevessary to lower the : 
quickly, and accidents have occurred through too quick | 
lowering with the ordinary type of crane bursting the | 
bands of the armature. Any stopping of the plate when | 
pe immersed means firing the oil in a tank about 30 ft. | 
deep. 
The old 3-motor crane was transferred to another shop | 
and replaced by a 4-motor crane with the following | 
motors :— 2 





Lifting ... sels ‘as 45 B.H.-P. 
Travelling ie Me A ict AO af 

Cross traverse ... ee ve ee. DEREK | 
Pump motor _... be ae ike ig RO io | 


One end of the lifting rope is wound on a barrel driven | 
by the 45 horse-power motor, the rope then passes over a | 
sheave on the trolley down to the lifting hook, then up | 
over another sheave on the trolley and along to the end | 
of the crane girder, where it passes several times over | 
sheaves attached to an hydraulic cylinder and ram. Before | 
lifting, the cylinder is pumped full of water, and the ram 
is forced out to its full extent; lifting is done by the 45 | 
horse-power motor, and lowering is performed as quickly | 
as desired by allowing the water to escape from the 
cylinder. } 

Another crane of exceptional interest is that used for 
the transport of iron ore from the stockyard across the 
River Don to the railway within the works. The span 
across the river from track to track is 187 ft., and the | 
overall travel of the trolley is 360 ft., extensions at either | 
end being carried on the cantilever principle. 

The three motions for lifting, travelling, and cross- 
traversing are driven by a series motor of 85 brake horse- 
power, through clutches ; the controllers are of the tram- 
way type, and the whole is operated by one man in a cab 
attached to one of the travelling carriages. The height 
of the trolley rails above water-level is 47 ft. 

’ The following readings were taken immediately after 
erection, when the motions were naturally a little stiff :— 





the building of ships and placing the armour. 


Machine: Armour-plate-sawing machine, 
Drive: Cut steel spur gear. 

Motor : 5 B.H.-P., shunt, 600 r.p.m. 
Work: Sawing 24-in. thick armour-plate. 


| Machine : Double armour-plate saw. 

| Drive: Belt from motor to machine. 

| Motor : 10 B.H.-P., shunt, 600 r.p.m. 

ot plate | Work : Sawing two plates, 2} in. and 2 in. thick respec- 


These cranes are of the greatest service in accelerating 


Cxiass VIII.—Metat Saws. 


One saw 38 in. in diameter by ? in. thick. 
Speed of saw teeth 13.5 ft. per minute. 
Rate of cutting, 9 in. - hour. 

Power taken=3 B.H.-P. 


tively. 

Speed of saw-teeth, 15.7 ft. per minute. 

Rate of cutting plates, 6 in. and 10 in. per 
hour respectively. 

Power taken = 7 BHP. 


Machine: Crank-web-sawing machine. 

Drive : Four reductions from motor to saw by steel 
spur-gear. 

Motor : 24 B.H.-P., shunt, 900 r.p.m. 

Work : Sawing-out web of locomotive crank 13 in. deep. 
Two saws in use, each Jin. wide, 47 in. in dia- 

meter. 

Speed of saw-teeth = 10 ft. per minute. 
Rate of cutting (each saw), 3.6 in. per hour. 
Power taken = 2.25 B.H.-P. 
15 Ib. of steel removed per B.H.-P. hour. 


Machine : Band-saw. 

Drive : By Renold chain. 

Motor: 3 B.H.-P., variable speed, 600 to 900 r.p.m. 
Work : —— steel ingot, 14 in. deep, saw 4 in. 


thic 
Speed of saw 132 ft. per minute, feed 4 in. per 
minute = .90 B.H.-P. 


Crass IX.—Woop-WorKING MACHINES. 


Machine : 35-in. circular saw. 

Drive : Belt from motor to saw, 3 to 1 ratio. 

Motor : 15 B.H.-P., shunt, 600 r.p.m. 

Work : Cutting 10-in. teak about 8 ft. per minute. 
Power taken = 14 B.H.-P. 

Notr.—Belt slipping prevented a higher speed of 
cutting ; with a better drive a 20 horse- 
power motor would be required. 

Machine : 24-in. circular saw (portable). 


Drive : Direct from motor spindle. 
Motor : 4 B.H.-P., shunt, 1500 r.p.m. 





Work ; Planer running light, 24 B.H.-P. 
ss i - - 27-in. wide pine 14 ft. per min. = 


8 B.H.-P. 
in. cut off 124-in. wide teak 14 ft. per min. = 
sare ho ee es "9 
din. cut off 224-in. wide teak 14 in. per min. = 
7 B.H.-P. 


Machine : Wood-moulding machine. 

Drive : Belt. 

Motor : 10 B,.H.-P., shunt, 600 r.p.m. 

Work : Cutting teak about 5 in. square on three sides 
and ploughing fourth side, mouldin ing 
through 13 ft. per minute = 10.5 B.H.-P. 


Machine ; Wood-planing machine (24 in. wide). 
Drive : Belt. 
Motor : 5 B.H.-P., shunt, 600 r.p.m. 
Work : — are 2200 1 ‘ 
aning 16}-1n. pine 4 in. cut, 14.5 ft. per min. 
= 3.25 B. HL. " 


Planing 16}-in. pine zz in, cut, 14.5 ft. per min. 
Pi) BH. ; : we 
aning 14-in. pine 4 in. cut, 14.5 ft. per min. 
=3B.H-P. whi nig. 


Crass X.—SpecraAL MACHINES. 
Wellman Charging Machine for Steel Furnaces, 


This machine consists of a carriage running alongside 
the furnaces on rails of 12 ft. gauge, having the following 
motions :— 

(1) Longitudinal motion on the rails, 25 horse-power 
tramway motor. 

2) Cross traverse of the crab or charging platform, 
driven by a 25 horse-power tramway motor. -This crab 
carries the operator and all the controllers, with the two 
other motors. 

(3) Raising the porter bar which lifts the charge of 
metal in special tubs, 25 horse-power tramway motor 

(4) Turning gear for turning the bar and tubs over, to 
empty the charge into furnace, 5 horse-power enclosed 
motor. All motors drive through steel cut gears. 

The method of working is as follows:—The operator 
runs the charger along until opposite the furnace door. 
He then runs the bar forward and lowers it into the slot in 
the end of the tub, which is placed ready on a trolley with 
others, wane the complete charge. The bar is lifted, 
and when high enough it is run forward into the furnace, 
and turned over, discharging the metal into the furnace: 
The bar is then withdrawn, and the next tub is emptied 
in the same way. Two chargers are in use, one on each 
stage of the melting-house. 


Power, charging tubs each containing 
3 tons, average vit aes «. = 7 REP, 
Maximum observed _..,. 84 6h A PGs 
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It isinteresting to compare the cost of charging a 40-ton 
Siemens furnace by the Wellman charger with the cost 
of charging by manual labour. Under the former condi- 
tions of hand-charging it was necessary to have four 
highly-paid men per furnace, whose earnings depended on 
the tonnage of output; also there were additional helpers 
kept to give occasional assistance in handling heavy 
ieces of scrap. The time taken to charge 40 tons was 
our hours. Now, two men are employed in pg of four, 
and the same operation is performed in half an hour, or 
one-eighth of the former time. (For recording ammeter 


d ms, see Fig. 5.) 

“The output is naturally increased very largely. One 
man, taken from the ranks of the labourers, made a 
skilful operator on the Wellman charger with a few days’ 
training, and he attends to six furnaces. The furnace 
men are relieved of much of the laborious part of their 
duties, and are at liberty to give better attention to the 
more skilful part of the work. Also, in the hot part of 
the year the output is the same as in cool weather ; while 
formerly, with hand-charging, a reduced output was 
accepted as a natural consequence of hot weather. 

Summing up the advantages, we have a reduction in 
the wage costs for melting of 50 per cent., with an increase 
in the output of 25 per cent., and the life of the furnaces 
is naguamaeal extended, and consequently the repairs are 
lighter. 

‘The 40-ton charge by the Wellman chergns machine 
takes three Board of Trade units at 0.75d. = 2}d. for 


wer. 
” Hand 


Charging. 
Capacity of furnace 40 tons 
Time taken me 4 hours 
Men engaged per | 4 + occasional 
furnace J elp 
Wages 2s. 8d. 


Electric 
Charging. 
40 tons 


4 hour 
2 + 4th of the 
cs operators’ time 
per ton 1s. 3d. 
et power a _ 24d. 
a r fur- 
ay ar rails sis 9 12 


Trepanning-Machine, (Two Trepanning-Bars.) 
For boring ingots and gun tubes, leaving a solid core. 
The bar revolves. 


Drive: Spur gearing. 
Motor: 15 B.H.-P. variable-speed shunt motor, 250 to 


500 r.p.m. : P 
Work: Boring two 6-in. ‘‘ B” tubes in one piece. 
The end of each bar carries 8 tools. (Ordinary 
tool steel. ) 
Diameter of hole = 9 in.; feed 3 in. per hour 
each bar = 12.4 B.H.-P. 
Pump for washing out borings, driven by a 
5 BHP. motor. 


Another Test, with Vickers High-Speed Tool Steel. 
Machine: Similar to the above, but with only one bar. 
Motor: 25 B.H.-P., variable speed, 300 to 900 r.p.m. 
Work : Boring a 14-in. hole in steel ingot. 

Rate of feed, 104 in. per hour. 
Power taken = 22 B.H.-P. 

A similar machine (single-bar only) trepanning a 214-in. 
hole in a steel ingot takes 10.9 B. H.-P. 

Feed = 2} in. per hour (ordinary tool steel). 
Hauling Crab for Furnaces. 

A fixed crab, driven by a 5 B.H.-P. motor through spur 
gear, hauls the car carrying armour-plates into and out of 
the furnace by endless chain engaging in sprocket wheels. 

Six-wheeled car, carrying 36 tons of plates 
hauled at the rate of 30 ft. per minute. 
Mean power taken = 5 B.H.-P. 
Maximum power taken = 5,25 B.H.-P. 
Manganese Crusher. 
Belt-driven from 10 B.H.-P., shunt motor, 600 r.p.m. 
Running light = 2.5 B.H.-P. 
Crushing = 9 B.H.-P. 
. Brick Crusher. 

Driven by belt from 10 brake horse-power motor, 600 

r.p.m. (shunt). 
Work : Crushing old bricks and furnace linings 
for concrete. 
Running light = 1.75 B.H.-P. 
Crushing = 9.5 B.H.-P. 
Mortar Mills. 

(a) With driven rolls and fixed tray. 

Belt-driven from 10 B.H.-P. shunt motor, 600 


r.p.m. 
With tray full of mortar = 12.5 B.H.-P. 
(b) With fixed rolls and driven tray. 
Belt driven as (a). 
With tray full = 9 B.H.-P. 
Power Hammer, 5 Cwt. Size. 

Vertical hammer with Sr cushioning. 

Belt driven from 10 B.H.-P., shunt motor, 600 r.p.m. 

Work : Hammering out wedges for shipyard use, about 

6in. x 8 in., 1 in. thick opment to nothing. 
Hammer striking == 4.75 B. H.-P. 
Cushioning = 9 to 10 B.H.-P. 

Note.—A series motor would be better for the work, 
about 5 B.H.-P. It would drop its speed when cushion- 
ing, and not take more than about 6 or 7 B.H.-P. 

Stern-Tube-Boring Machine. 

Starboard tube of H.M.S. Hogue. 

S in. in diameter bar driven by a wormwheel and worm, 
which is driven by a 10 B.H.-P. shunt motor, 600 
r.p.m., through chain gear and bevel wheels. 

Speed of bar, 1.36 r.p.m, 





Diameter of hole bored, 264 in. 

Cutting — of tools, 9.5 ft. in minute. 
Running bar light = 2 B.H.-P. 

Four tools cutting #; in. = 10.1 B.H.-P. 


Armour-Plate Grinders. 


There are seven of these machines, each consisting of a 
long bed, on which travels a saddle carrying the grind- 
stone and motor, The motor spindle is extended through 
a heavy bearing, and carries the chuck, into which seg- 
ments of grindstone are wedged. The speed of motor and 
grindstones is 400 revolutions per minute. The motors 
are of two sizes, 20 and 40 brake horse-power, with good 
overload capacity. The work consists of facing-up the 
edges of armour-plates, which, to a certain depth, are too 
hard to be machined in a planer. The thickness of plate 
varies from 2 in. to 12 in., and the power taken varies 
from 20 to 60 brake horse-power. It is very easy to over- 
load the motors—a slight movement of the feed-wheel 
presses the grindstone hard against the work, and the 
current sometimes rises to the equivalent of 80 brake 
horse-power. Heavy fuses are found better than over- 
load release starters, as they are not too sensitive, and by 
becoming red-hot warn the grinder to ease his cut. 


(Zo be continued.) 








Cuicaco AND INDIANA Harpour.—As a step towards 
the further development of East Chicago, a new steam- 
boat service is to established between Chicago and 
Indiana Harbour. It is thought that the new line will 
dock at the wharves of the Northern Michigan Company, 
in Chicago, near the mouth of the river. 


NORTHERN OF FRANCE Raitway.—In the course of last 
year the Northern of France Railway Company expended 
377,135. for additional rolling-stock. the new plant 

laced upon the system last year comprised 17 compound 
ocomotives, and since the commencement of the present 
year other orders have either been completed or are in 
course of execution. The company’s rolling-stock is now 
somewhat in excess of actual current traffic requirements, 
but the council of administration appears to have been in- 
duced to purchase additional locomotives in consequence 
of the great reduction in the prices at which French loco- 
motive builders are now prepared to deliver engines. 


Russian METALLURGICAL INDusTRY.—The production of 
pig in Russia in 1881 was 27,000,000 poods (1 pood =36 lb. ); 
in 1890, 55,000,000 poods ; and in 1:00, 177,000,000 poods. 
In 1881 Russia consumed 57,500,000 poods of pig, of 
which 47 per cent. was made in Russia in 1890, 18,000, 
poods, of which 70 per cent. was made in Russia; and in 
1900, 206,500,000 poods, of which 854 per cent. was made 
in Russia. In 1901 the consumption of pig in Russia 
declined to 195,000,000 pe of which 90 per cent. was 
made in Russia. The check in consumption observable 
in 1901 accounts for the depression which has recently 
prevailed in Russian metallurgy. 


CaNnabA AND Mrexico.—The Mexican Light and Power 
Company, which was recently formed to convey electric 
power », distance of 75 miles to the city of Mexico, and of 
which Mr. James Ross is Fama go as obtained a con- 
trolling interest in the City of Mexico Electric Light 
Company. This company, which was in the hands of 
Messrs. Siemens and Halske, the German bankers, 
has an .exclusive franchise for lighting Mexico city 
by electricity. The federal concession is perpetual, and 
the municipal one is for 99 years. ‘Ihe syndicate 
managers of the company, Messrs. James Ross and E. 
S. Clouston of Montreal, J. H. Plummer and E. R. 
Wood, of Toronto, and F. 8S. Pearson, of New York, 
have decided to offer for sale 200,000/. bonds and stock 
of the company in Montreal and 200,000/. in Toronto. 


AMERICAN ELrEcTRIC Raitway.—An electric inter-urban 
railway is to be built from Rochester to Geneva, a dis- 
tance of 40 miles ; it is to be known as the Rochester and 
Eastern Rapid Railway. The electrical equipment in- 
cludes two 650-kilowatt three-phase alternators at 300 
volts, and 3000. alternations, run at 150 revolutions 
per minute by direct-connected cross - compound en- 

ines ; seven 30-kilowatt three-phase rotary converters, 
our 500 - kilowatt, and nine 200-kilowatt oil-cooled 
transformers, wound for transformation from 390 to 
16,500 volts, and two 374-kilowatt exciters. The line, 
which is to be ready for working in July, is the second of 
this length running east from ccbowiae. The other is 
the ihedhesier and Sodus Point Railway, which has been 
in operation nearly three years, and in which the trans- 
mission line, 27 miles in length, carries current at 10,000 
volts pressure. 


Tron Works Exprosion.—At the Dadbridge Iron 
Works, near Stroud, on Saturday morning, during the 
testing of a new gas engine, the large flywheel suddenly 
burst into fragments, killing a fitter named French on 
the spot and inflicting grave injuries to Mr. James D. 
Humpidge, one of the directors of the firm and president 
of the Gloucestershire Engineering Society. The engine 
was of 50 nominal and 120 brake horse-power, and had 
been built to the order of a Madrid firm. r. Humpidge, 
in company with the foreman, was watching the testing 
operations. French was engaged at the moment of the 
accident in tightening-up a bearing. The foreman and 
others had narrow escapes, and the roof of the fitting-shed 
was entirely wrecked. Mr. Humpidge was conveyed to 
the Stroud Hospital, where it was found that he had 
received a most serious injury to the head. An operation 
was immediately performed, but Mr. Humpidge died after 
lingering a few hours, 





THE MAINTENANCE OF TRAMWAY 
TRACKS. 


THE case of Monier Williams v. the Provincial Tram. 
ways Company, which was heard by Mr. Justice Channel] 
and a jury at the Winchester Assizes, on February 7, 9, 
and 10, raised a point of considerable importance to tram- 
way companies. Since the substitution of electric for 
horse traction, tramway companies have, not unnaturally, 
paid less attention to the state of the track between the 
rails. So long as the rails themselves are kept in good 
order and repair, the trams run in a satisfactory manner, 
When horses were used, however, it was necessary to 
keep the setts between the rails free from greasy. mud; 
and this duty was performed for the benefit of the way. 
faring public, as well as for thetramwaycompany. It 
is important for these companies to realise that they 
do not divest themselves of liability by altering the means 
of propulsion. In the case under notice the plaintiff, 
who was the proprietor of a motor car, brought an 
action against the Provincial Tramways Company to 
recover damages for injuries to his car alleged to 
have been sustained owing to an accident caused 
by the slippery state of the street at Forton-road, 
near Gosport. The plaintiff’s case was that the cause 
of the accident was the careless way in which the 
defendants had laid their lines and maintained them. 
The car was an 8 horse-power De Dion Bouton. It was 
running at a rate of between four and five miles an hour 
when it collided with the tramcar. The defendant com- 
pany called witnesses to speak as to the state of the 
track, but in spite of this the jury found them liable, 
and awarded the plaintiff 40/. to cover the damage to the 
car and the injuries sustained by his wife. 

It is clearly laid down that a tramway company is 
bound to keep the surface, as well as the fabric, of the 
roadway in good repair. Section 28 of the Tramway Act, 
1870, which — generally to all tramway companies, 
provides that the promoters shall, at their own expense, 
at all times, maintain and keep in good condition and 
repair, with such materials and in such manner as the 
road authority shall direct, and to their satisfaction, as 
much of any road whereon any tramway belonging to them 
is laid as lies between the rails of the tramway and (where 
two tramways are laid by the same promotors in any 
road ata distance of not more than 4 ft. from each other) 
the portion of the road between the tramways, and in 
every case so much of the road as extends 18 in. beyond 
the rails of and on each side of any such company. In 
a recent case in the House of Lords, a tramway company 
attempted to argue that the above section did not render 
them liable to lay sand upon or otherwise maintain the 


000 | actual surface of the track. In that case the plaintiff, 


while driving along that part of a street on which a tram- 
way was laid, was thrown and injured. In an action 
brought by him against a tramway company to recover 
damages for personal injuries the jury found. that. the 
part of the pavement for which the company was 
responsible was slippery and unfit for traffic; that it 
was a danger and annoyance to ordinary traffic, and 
a nuisance; and that the condition was due to an 
omission on the part of the company to lay sand 
in order to prevent the pavement ming slippery. 
The House of Lords came to the conclusion that the 
plaintiff was entitled to na og for the amount of 
damages awarded to him by the jury, inasmuch as the 
tramway company had been guilty of a breach of duty. 
We might observe, in passing, that it is competent for a 
tramway company, by agreement with the highway 
authority, to divest themselves of the liability to main- 
tain the track. In that case, they are under no respon- 
sibility for accidents (Barnett v. Poplar Borough, 17 
T.L.R., 461). Tramway companies are entitled to take 
such steps as may be necessary to keep the track in 
proper working order, although it may that in the 
execution of their works they cause temporary nuisance. 
In Mayor of Middlesbrough v. the Imperial Tramways 
Company (May 24, 1901), the plaintiff sued for an injunc- 
tion to restrain the defendant company from pouring water 
on their lines in such a way as to render the highway 
rotten and unsourd. Water was put upon the lines to 
prevent sparking and —— Mr. Justice Wright 
gave judgment for the defendants, and said that in 
is view the defendants’ system of cleaning their lines 
was proper and justifiable. 








Coat at HampurG.—The imports of coal at Hamburg 
in April this year were 415,271 tons, as compared with 
418,890 tons in April, 1902. The total of 415,271 tons, 
representing the imports of coal in April, was made up as 
follows :—British coal, 259,350 tons ; Westphalian coal, 
155,921 tons. In April, 1902, the imports of British coal 
were 259,536 tons ; of Westphalian coal, 158,365 tons ; 
and of American coal, 989 tons. The aggregate imports 
of coal into Hamburg in the first four moriths of this 
year were 1,467,851 tons, as compared with 1,368,683 tons 
in the corresponding period of 1902. 


VicToRIAN RarLways.—The revenue of the railways of 
Victoria and New South Wales has been falling off of late. 
In the nine months ending with March, 1903, the decrease 
in the receipts of the Victorian network was about 
150,000/., and it is feared that at the close of the financial 
year ending June 30 the shortage will be carried to 
nearly 250,000/. Efforts are being made to enforce econo- 
mies, and the lines are being placed under the manage- 
ment of a commission composed of Mr. T. Tait, Mr. 
Fitzpatrick, and Mr. Hudson. Mr. Fitzpatrick has 
hitherto been acting commissioner, and Mr. Hudson has 
acquired railway experience in Tasmania. Mr. Tait is a 
Canadian, 
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pee . The paper was illustrated by some practical applicati ~ Dols, : 
THE COMMERCIAL VALUE OF WATER- |, phs 1, 2, and 3) at some mills, en Obwe Ss is aS ee a 
ER. Referring to Fig. 1, the power of the river flow is seen bm = 5“! : gad pee eenee 12,778 
By A. F. Nace. i vary greatly. - This 1 a aN of 900 ae 3 pr se Co. = po F 
‘ orse-power per annum. i 0. 3.—LONSDALE ig. 2). 
1, THE value of water-power, when of ample capacity Maneneuen” aan the mean phone a winger te Hag . ee = ie %e 
for a specific purpose, does not exceed the cost of what a | horse-power, vequiting a steam-power of 210 horse-power ; , Power, 
competing power (steam or gas engine) can be installed | to give the 900 horse-power to the mill. The low stage ——— RN ates 
and operated for at'the same locality. _ .,._ | Of the river is such that a 370 horse-power steam plant lemmas ano td eik EE, oats his Hos 
2. When a water-power is insufficient for a specific | will be required at times. ian intaoene ? = eee = 


purpose, due to the varying flow at different seasons of 
the year, and its limited amount, then its value is reduced 
from that established by (1) by the cost of installing 
and operating a steam plant to make good this insuffi- 
ciency. ; 

3. The “damages ” to be paid annually (or capitalised 
if made in one payment) for a given amount of diverted 


7. 







Scale of Horse-Power 


dan, Feb. Mar. Apn May. June July Aug. Sept. Oct. Nov. Dec. 


2. ' se 





Scale of 


5 % ly Aug. , 5 
Jam Fgh Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 





The following is a detailed calculation for obtaining the 
value of the water at several mills :— 


No. 1.—VAuttey Farts Company (Fig. 1). 
H 


orse- 

Power. 
Required mill-power e Ae oe ci 900 
Average water-power rt ie ae «CO 


Scale of Horse-Power 





Scale in Horse. Power 





Jan. Mar. Apr. May June Aug. 


TABLE I.—Annvuat Cost or SteamM-Power PER INDICATED Horse-Powrr. 
Compound Condensing Engine. 




















! | | | 
Horse-Power .. .. 0 -. +s ve es ee 400 | «500 | G00 | ~—700 | 800 | 900 | 1000 | 1200 | 1500 
‘ dols. | dols. | dols. | dols. | dols. | dols. |  dols. dols. | dols. 
Cost of plant perLH.-P. ..- ..  ..  .. —..| 64.00 | 6000 57.50 | 56.00 | 55.50 | 55.00 | 54.60 | 54.00 | 53,00 
Annual interest, & , at 10 per cent. per I. H.-P. --| 6.40 6.90 | 5.75 | 5.60 | 5.55 | 5.50 | 5.46 5.40 | 5.30 
Cost of banking (no heating), repairs, supplies, engi- | | | | 
neer, &c., perLH.-P.  .. =... we | 7680 | 7.60 | 7.75 | 7.80 | 7.95 | 7.70 | 7.55 7.50 7.50 
Annual (3060 hours) cost of coal at 4.50 dols. per long’ | | | | | | 
ton per I.H.-P. as as “ at a Pe 2,30 11.40 , 10.50 | 9.85 | 9.50 | 9.30 9.25 9.25 | 9.20 
Total annual cost per I.H.-P, oe o $s ..| 26.00 25.00 | 24.00 23.25 | 23.00 | 22.50 22,26 22.15 22.00 
| | 1 | 1 | 
water-power is the value of the water-power as found by | Average steam-power =... «. =. -. 210 
(2), plus the depreciation in the value of the remaining Maximum steam-power ..  .. .. ~~... 870 
| Time engine runs 12 months 


water-power. 
The author gave estimates of engine plants, one of 
which is given above. 








* Abstract of paper read before the American Society 


of Mechanical Engineers, New York Meeting. 


Full annual cost of 900 H.-P.6.0. plant at Dols, Dols. 


22.50 dols.. . 20,250 


| Annual interest, &c., 370 H.-P.S.0. at 4.40dols. 1,628 
— supplies, &c., 370 H.-P.S.C. at 7.85 dols. 2,904 
Annual! 


, 210 H.-P.S.C. at 14 dols. .. -. 2,940 
Total cost of 210 H.-P. steam... -. 7,472— 7,472 


Time engine runs .. a .. 12 months 

Full annual cost of 1750 H.-P.C.C. plant at Dols. Dols. 
22 dols. ES pie a“ i 2 ey 38,500 

Annual interest, &c., 1260 H.-P.C.C. at 5.40dols. 6,804 

Annual supplies, &c.,1260H.-P,C.0, at 7.60dols. 9,450 

Annual , 1080 H.-P.C.C. at.9.50 dols, oo KOS 


Total cost of 1030 H.-P. steam ., ++ 26,030—- 26039 








5. 


Scale in Horse-Power 





Jan Feb. Mar. Apr, May June July ‘Aug. Sept. Oct. Nov 






Scale in Horse -Power 





oop, Seb Mee. Sor. Gay July Aug Sept. 
Dols. Dols. 
Cost per H.-P. ‘a aa sae -» 25.27 
Value of 720 H.-P. water a ie 12,441 
Value of 1 H.-P. water + «s .. 17.30 
No. 4.—LonspaLe Company No. 4 (Fig. 3). 
Horse- 
— 
Required mill-power P is ae oes 
Average water pewer i a “ ae 444 
Average steam-power ar oe ee ee 556 
Maximum steam-power .. us oa a 700 
Time engine runs ar 12 months 
Dols, Dols. 
Full annual cost of 1000 H.-P.0.C, plant at 
22.25 dol: 22,250 





mes. - +e a ee pe 
Annual interest, &c., 700 H.-P.C.C, at 5.60dols, 3,920 
Annual supplies, &., 700 H.-P.C.C. at 7.80dols. 5,460 





| Annual coal, 556 H.-P.C.C. at 10dols...  .. 5,560 
| Total cost of 556 H.-P. steam... Hae, 14,940— 14,940 
8. 
| Cost per H.-P. oP re, as .. 26.87 
| Value of 444 H.-P. water .. hk oe 7,310 
Value of 1 H.-P. water... < .. 16.46 
No. 5.—Samosret Company (Fig. 4). 
Horse- 
Power, 
Required mill-power 2 ee oe oe 2,180 
Average water-power ee es oe 860 
Average steam-power = oe <a oa 240 
Maximum steam-power a oe ad 500 
Time engine runs .. as .. 12 months, 
Full annual cost of 1100 H.-P.C.C. plant at Dols, Dols. 
22.20 dols. .. ie on ee aa x 24,420 
Annual interest, &c., 500 H.-P.C.C. at 6dols. .. 3,000 
Annual supplies, &c., 500 H.-P.C.C. at 7.69dols, 3,800 
Annual , 240 H.-P.S.C. at 11.40 dols. -. 2,786 
Total cost of 240 H.-P, steam .. nits 9,536— 9,536 
s. 
Cost per H.-P. a au ae .. 40.00 
Value of 860 H.-P. water .. wa Pip 14,884 
Value of 1 H.-P. water .. we e 17.31 
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No. 9.—Dexter Yarn Company (Fig. 5). 
Horse- 


Power. 
280 
115 - 
165 


« 


Required mill-power 
Average water-power 
Average steam-power 
Maximum steam-power 
Time engine runs 


Full annual cost of 280 H.-P.S.C. plant at 

27.50 dols. .. he ob *% a> oe 
Annual interest, &c., 210 H.-P.S.C. at 5 dols... 
Annual supplies, &c. 210 H.-P.S.C. at 8.55 dols. 
Annual coal, 165 H.-P.S.C. at 12.25 dols. oo 


Total cost of 165 H.-P. steam 


Cost per H.-P. ae 
Value of 115 H.P. water oe 
Value of 1 H.-P. water - 20.33 
No. 14.—Pawtucket Etxecrric Company (Fig. 6). 

This mill must be calculated upon a basis of 24 hours a 
day and 365 days a year, all others having been calculated 
upon 10 hours a day and 306 days in the year. 
Horse- 
Power. 

1300 
550 
750 


- 5a 4 1200 
.. 12 months 
Dols. 


12 ‘months 


5,362 

Dols. 

. 82.50 
2,338 


Required mill-power (1200 to 1400 
Average water-power nis se 
Average steam-power oe 
Maximum steam-power 
Time engine runs 


Full annual cost of 1300 H.-P.C.C. plant at 

53.33 dols. .. ~ o as - ve 
interest, &., 1200 H.-P.C.C. at 
; we A 6,480 
25,752 


21.46 dols. . 
19,852 


Annual coal, 750 H.-P.C.C. at 26.47 dols. 
Total cost of 750 H.-P. steam 52,08 t- 52,084 

Dols 
Cost per H.-P. water - . 69.44 
Value of 550 H -P. water .. ée - 
Value of 1 H.-P. water . $1.35 


If made upon a 10-hour basis and 306 days a 
calculation would stand as follows :— ee 
ols. 


17,245 


year, the 
Dols. 
Full annual cost of 1300 H,-P.C.O, plant at 
Oo) ie RO SR ON EG 28,600 
Annual interest, &c., 1200 H,-P.C.C. at 
6,40 dolls, .. «se ak - a* Si 6,480 
Annual supplies, &c,, 1200 H,P.C.C. at 
7.50 dols. ., as * ae se .. 9,000 
Annual coal, 750 H.P.C,C, at 9.25 dols. 6,937 


Total cost of 750 H.-P. steam 22,417— 22,417 


Cost per H.-P. as “s 
Value of 550 H,-P. water .. 2s ae 
Value of 1 H.-P. water a») Sue 


Table II. is a summary of the preceding calculations. 

Tasie II.—Value of Water-Power at Different Mills, and 
also what it would have been worth if it had been a Full 
Power. 


Dols. 
. 80.00 
6,183 


} 
Value of| Value of 
Full | Partial 
Power | Water- 
(Water). Power. 


dols. dols. 
2250 | 18.51 
22.00 | 17.30 
22.25 | 16.46 
22.20 | 17.31 
210 | 27.60 | 20.33 
| 1200 | *53.33 | *31.35 
| | $22.00 | ¢11.24 


| | 

| Average | Average |Maximum 
| Water- Steam- | Enyine- 
Power. Power. Power. 


Mill 
No. 
Power. | 


fi.-P. 
900 
1750 
1000 
1100 
280 
1300 





H.-P. 
370 
1260 
700 | 
500 | 


H.-P. 
210 

1030 
556 
20 =| 
165 | 
750 


* * This plant is an electric power station, and was calculated 
upon a basis of running 24 hours a day and 365 daysa year. All 
* the others were calculated upon running 10 hours a day and 306 
days a year. 
¢ Upon a 10-hour basis and 306 days a year. 


Referring again to Fig. 1, it is quite evident that a 
larger wheel-power would have been conducive to a greater 
value of the water-power. 

For the purpose of ascertaining the greatest value of a 
water-power by the rules laid down in this paper, let us 
assume that the minimum flow is as shown in Fig. 1. In 
that case water of 530 horse-power would be supplied 
every day in the year, and if it could be brought about 

“that a mill required just that amount of power, the water- 
wer would be worth 25 dols. per horse-power (see 
able I.), and the water-owner would receive a revenue 
of 13,250 dols. per annum. On the other hand, if the mill 
still required 900 horse-power, and only 530 horse-power 
wheel-power were available, then the calculation would 
stand as follows :— 
Horse- 
Power. 
Required mill-power 
Average water-power ee = 
Average steam-power and maximum 
Full annual cost of 900 H.-P.0.C. 
at 22.50 dols. 
Annual interest, 

4.40 dols. .. - - 
Annual supplies, &c., 370 

7.85dols. .. os - - as 
Annual coal, 370 H.-P.S8.C, at ld dols. .. 


530 

i” 370 

plant Dols, 
“ke., 370 H.-P.S.C. at 


H.-P.S.C. at 


Total cost of 370 H.-P. steam ws 9,612 
Dols. 
Cost per H.-P. 4a . . 26.00 
Value of 530 H.-P. water .. 


~ Value of 1 H.-P. water 
Now let us go a step further, and, under the same con- 


~ ditions and erent, put in a 900 horse-power wheel. 
Then the calculations will stand as follows :— 


ee - 10,538 
- 19.88 





Horse-Power. 

Required mill-power : 900 
Average water-power 
Average steam-power 
Maximum steam-power = 
Time engine runs .. i ee 
Full annual cost of 900 H.-P.C.C. 

22.50 dols. .. i ae a “f ‘ 
Annual interest, &., 370 H.-P.S.C. at 4.40 


ols. .. a = * ‘6 ~~ 
a supplies, &c., 370 H.-P.S.C. at 7.86 

ols. .. “s - a" ae af "a 
Annual coal, 136 H.-P.S8.C. at 14 dols, .. 


74 months 
plant at Dols. 


20,250 
1,628 


1,815 
1,904 
Total cost of 136 H.-P. steam 3 5,347— 5,347 
Dols. 
Cost per H.-P. “ or . 39.32 
Value of 764 H.-P. water .. - 

Value of 1 H.-P. water . 19.54 

Hence, we see that a mill requiring 900 horse-power, 
with a river flow as indicated by Fig. 1, can be supplied 
with power by a water-power owner in one of two ex- 
treme ways. If he puts in only 530 horse-power wheels, 
running every day in the year at this power, he will 
receive 10,538 dols. net for his water ; but he must spend 
9612 dols. for steam-power in order to obtain this amount 
for his water. ‘ 

If, on the other hand, he would put in a 900 horse- 
pewer whee] and spend 5347 dols. for steam, albeit it 
costs at the rate of nearly 40 dols. per horse-power, he 
will receive nearly 15,000 dols. per annum, or 19.54 dols. 
per horse-power. 

He then summarised results in the following Tables :— 


_ Tania IIT. 


14,903 


Cost of 
Auxiliary 
Steam- 
Power. 


Total Net 
Income from 
| Water- 
Power. 


‘. 4 3. | i ie 5. 
dols. 
9,612 
7,472 
5,347 

11,878 

18,394 


| Value per 
Horse- 

Power per 
Annum. 


Water- 
Wheel 
Power. 


Required 
Mill-Power. 








dols. 
13,250 
10,538 
12,778 
14,903 
14,752 
14,606 


H.-P. 
530 
900 
900 
900 

1200 

1500 
TABLE IV. 
Monthly estimate of the value of water-power as applied 
to Fig. 1. 
: 900 horse-power. 
22.50 dols. 
9.30 ,, 


Power required at mill ‘ 
Cost of steam, H.-P. per annum .. 
Cost of coal per H.-P. per annum 


Cost of Coal | Cost of 
per Horse- | Steam per 
Horse- Power Cor- Horse- 
Power Un- | rected for | Power Cor- 

corrected. | Underload. | rected. 


Cost of 


Steam per Value of Water 


per Horse- 
Power Based 
upon Col. 4. 


Monthly 
Horse- 
Power, 

1. 








| 


| 
| 
42.32 | 

37.30 | 

35.60 

| 

As to water diverted, see the following nee 
TaBLeE VI. 


Coat of Steam-Power. 





Value of Water-Power. 
| | <5 ee 
Per Horse- 
Power 
Annual. 


| 
{ 
Total 
Value. 


Per Horse- 
Power 
| Annual. 


Total 


Amount. Cost, | Amount. 





| 5. 


dols. 
| 17.60 
| 16,72 
| 15.90 
14.86 
12.50 
9.30 
9.30 





TABLE —. ea 





Power 
Remain- 
ing. 
Deprecia- 
tion. 
Total Co- 
lumns 4 
Amount. 


Cost of 
100 Horse 
Power. 

Water- 

Amount of 





o | Cumulative 
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of 
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11,390 
12,320 











17. The accounts of the water-power owner will there- 
fore stand as follows :— . 
ols. 


20,250 
7,940 


12,310 


He receives annually from the mill-owner for 900 
horse-power .. se AA se Sa & 
Before any water is taken, he expends annually 
for steam-power (Table VI., column 3) = 


Leaving him a net income of ee 








THE LAW OF MASTER AND SERVANT. 

Heywood v. Potts.—This case, which was heard at the 
Manchester County Court on May 25, raised a somewhat 
curious point as to the recovery of compensation for loss 
of employment. According toa report in the Manchester 
Guardian, a riveter named Thomas Heywood brought 
an action against Messrs. M. A. Potts. and Co., engi- 
neers and contractors, Manchester, to recover compen- 
sation for loss of employment under somewhat singular 
conditions. In March last the defendants en; the 

laintiff and thirteen other riveters to go to Newry, in 
reland, and work upon an iron bridge to be built for the 
Great Northern Railway of Ireland. The men went 
to Newry, their fares being = by the defendants. 
When they arrived, however, t found that there was 
neither material nor tackle ready at the site of the 
bridge. They were kept at Newry a fortnight, and were 
then directed to return. When they reached Manchester, 
they went to the defendants’ place of business, and 
were paid their wages for ten hours, that being’ the 
time occupied in travelling to Ireland. They were also 
paid for the fortnight they remained in Ireland. They 
were not satisfied, and the following day were paid for an 
additional eleven hours, the time occupied on the return 
journey. They then stated, through Heywood, that they 
considered they were entitled to some compensation, as 
in the ordinary course the work would have occupied a 
month, and asked for 5/.aman. This was declined, and 
the present action brought. 

Heywood, in evidence, said the men had difficulty in 
getting work when they returned. 

Other evidence was given, and it appeared that Messrs. 
Cooper, the firm with whom the defendants had con- 
tracted to build the bridge, had not supplied the girders 
when they were expected, and that the defendants had 
abandoned the contract. 

Mr. Acton, for the defendants, contended that under 
the circumstances there was no case for wrongful dis- 
missal or for breach of contract. The contract under 


| which the men were engaged did not, he said, ‘specify any 
| time, and was subject to the contract with Messrs. Cooper 


going through. 

In the course of os the Judge pointed out that 
the defendants had abandoned the contract. Whether 
the defendants had their remedy against Messrs. Cooper 
he did not know, because he had not the facts before him, 
and was not asked to decide that point. He gave judg- 
ment for the plaintiff for 4/. 

It was agreed that this verdict should apply to the other 
ten of the workpeople concerned, and that three, who 
were described as boys and whose wages amounted to 25s, 
a week, should be awarded 2/. 10s. each. 

Leave was granted to Mr. Acton to appeal. 








ARGENTINE TELEGRAPHY.—The Argentine National Tele- 
graph Department has completed 1879 miles in the far 
south of the Argentine Republic. These new lines have 
involved the opening of 45 new offices. One line from 
Bahia Blanca’ follows the coast to Patagonia and Vergen 
at the entrance of the Straits of Magellan. Another 
line runs from Bahia Blanca to Choele-Choel, with a 
line to Conica, and from Choele-Choel to Neuquen. 


WESTINGHOUSE APPARATUS FOR CANADA.—A Canadian 
Westinghouse company has been formed for the purpose 
of manufacturing in Canada the Westinghouse apparatus 
required in the Dominion. In order that its plant at 
Hamilton and its real estate in that town may be utilised, 
the Westinghouse Air Brake Company will be included 
in the new arrangements. The capital of the new com- 

- is to be 500,000/., of which the Westinghouse Air 

rake Company will furnish 170,000/., and the Westing- 
house Electric Company, 190,0007. The remainder of the 
capital is to be offered at par to Canadians. 


Etectric Power In CanapA.—The directors of the 
Ontario Electric Railway Company of Kingston have de- 
cided to develop power by means of a dam at Glen Falls 
on the Trent, seven miles from Trenton. The installation 
will cost 40002. The Hamilton and Caledonia Electric 
Railway Company has applied to the Hamilton City 
Council for a right of way over its line from the city. 
The South-Western Traction Company is preparing for 
the construction of an electric railway from London, 
Ontario, to Port Stanley and Delaware. The new line is 
expected to be in operation before August 1. 


Coat In GERMANY.—The imports of coal into Germany 
in the first four months of this year were 1,812,807 tons, 
as compared with 1,664,971 tons in the corresponding 
period of 1902. The imports of lignites to April 30 this 
year were 2,632,543 tons, as compared with 2,358,564 
tons in the po ommend period of 1902; the imports of 
coke to April 30 this year were 194,797 tons, as compared 
with 123,857 tons ; and those of briquettes, 26,985 tons, 
as compared with 23,704 tons. The exports of coal from 
Germany to April 30 this year were 5,573,544 tons, as 
compared with 4,731,892 tons in the corresponding period 
of 1902. The exports of lignites to April 30 this year 
were 7153 tons, as compared with 5465 tons; those of 
coke, 817,699 tons, as compared with 596,452 tons; and 
those of briquettes, 285,751 tons, as compared with 
227,754 tons, 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS OF 1883—1888, 


the number of views given in the Specification Drawings is stated 
ey: whore none GF mentioned, the Specification is not 
tlustrated. 


Where inventions are communicated from abroad, the Names, 
é&c., of the Commun are — tn italics. 

Copies of Specifications may be ined at the Patent Office Sale 
‘Branch, 25, Si Buildings, Chancery-lane, W.C., at 
the uniform 


ice of 

The date of the advertisement 1S Sa +S Complete 
Specification is, in each case, given after the abstract, unless the 
atent has been sealed, when the date of sealing is given. 
Any person may, at any time within two months from the date of 
the advertisement , | acceptance of a Complete Specification, 
‘ive notice at the Patent Office of opposition to the grant of a 

Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES, 


J. Rickerby, Carlisle. Root-Cutter. [2 igs.) 
April 7, 1902.—In this specification isclaimed :—‘‘ The use in combi- 
nation with an ordinary load-carrying cart or wagon of a detach- 
able driving sprocket wheel, attached to the road wheel of said 
cart and provided with a self-centering device to assist the ready 
attachment of the sprocket wheel concentrically with the road 








wheel, substantially as herein described.” The invention is ap- 
plied to driving a detachable root-cut‘er for use on ordinary farm 
carts, and the device has at the back a lattice adapted to close the 
end of the cart, and to collect roots therefrom, and to lead the 
roots through a grid-like chute, in passing along which to the 
+908)” dirt may freely fall from off the roots. (Accepted April 15, 
1903. 


ELECTRICAL APPARATUS. 


8362. Siemens Brothers and Co., Limited, London, 
and F. Hird, Shooter’s Hill. Position Telegraph. 
{4 Figs.] April 10, 1902.—This invention relates to electric tele- 
graphs in which a part of a receiver changes its position in corre- 
spondence with change of position of a part of the transmitter. 
The instruments comprise electro-motors which have commutator 
brushes connected by line conductors, and have on their shafts at 
least two, but preferably three or more, insulated rings connected 
to different parts of the armature, so that they receive currents of 
different phase. The rings of each motor are connected to points 


AN 




















-nr ne eT cease 
te ui 


of its armature corresponding to the points to which the rings of 
the other motor are connected. Brushes bearing on the rings 
of the one motor are connected by conductors to the brushes that 
bear on the rings of the other motor, choking coils being in some 
cases inserted in these conductors. When the one motor has its 
armature moved through part of a revolution or a certain number of 
revolutions, the armature of the other motor synchronously moves 
through an equal part of a revolution or an equal number of revo- 
lutions. More than two motors may be connected in this manner, 
any one of which can be used to transmit motion to the others. 
(Accepted April 15, 1903.) 


8748. Siemens Brothers and Co., Limited, London. 
(Siemens and Halske, Berlin.) Dynamo-Electric achines. 

















[8 Figs] April 15, 1902.—-In large modern dynamos, and in order 
to save turning up the support for the laminated stator members, 


periphery after the rotor is mounted. It is stated that when such 
means have been adopted, they have been unprovided with means 
for securely fixing the members to the supporting frame. Accord- 
ing to this invention means for securely fixing the members to 
the supporting frame are provided, and such means may be 
operated contemporaneously with the adjustment for centration 
or after the said adjustment has been made. The devices may 
comprise ‘‘screw bolts adjustably secured to the framing by 
means of twe nuts, and screwing into bars of dovetail section 
fitted into corresponding dovetail grooves formed in the laminated 
ring parallel to its axis,” or may comprise a ‘‘combination of 
externally-threaded bushes screwing either through the cheeks of 
the ring or through the framing, so as to adjustably hold the ring 
in position in the frame, and screw-bolts passing through the said 
bushes, and so arranged as to fix the two parts firmly together 
after the ring has been adjusted by the screwed bushes. (Accepted 
April 15, 1908.) 


11,843. H. H. Lake, London. (The General Electric 
Company, Schenectady, N.Y., U.S.A.) Safety [5 Figs.) 
May 24, 1902.—In this specification is broadly claimed :—“‘ A fuse 
composed of a strip of fuse metal of bent or irregular form to 
increase the arcing distance between terminals.” In the described 
arrangement a barrier device projects between bends of the fuse, 





(41843) 





and prevents the arc formed on volatilisation of the fuse from 
following a short direct path, In one arrangement the fuse is 
made up in cartridge form, and packed round with fragments of 
refractory material, preferably of porous character, in order that 
— fuse metal may be readily absorbed. (Accepted April 8, 
1903. 


25,903. J. L. Hall, Schenectady, N.Y., U.S.A. Speed- 
Comparing. [1 Fig.) November 25, 1902. (Convention date, 
November 29, 1901.)—The inventor proposes to use apparatus of 
the periodicity and phase indicator type for comparing speeds. 
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(25,903, 


When the apparatus comprises a differential gear and similar 
independent motor devices, the differential gear may be so orga- 
ni that motion of the indicating needle is a true indication of 
the = difference between similar generators. (Accepted April 
8, 1903. 


12,157. C. D. Abel, London. (Siemens and Halske, 
Berlin.) Incandescence Filaments. May 28, 1902.— 
According to this invention incandescence filaments are made 
from powdered material by mixing the material with a carboni- 
sable or volatilisable substance, — or squirting the plastic 
mixture into shape, heating the shaped filament bodies in a 
furuace, and finally heating them directly by means of electric 
current. The invention is limited in the claim to filaments made 
from the metals vanadium, tantalum, or niobium, or an alloy of 
these, in the form of amorphous powder. (Accepted April 15, 1903.) 


12,160. C. D. Abel, London. (Siemens and Halske, Berlin.) 
Incandescence ents. May 28, 1902.-—This invention 
is based on the fact that compounds of the metals vanadium, 
tantalum, and niobium, with elements of the fifth group (nitro- 
gen, phosphorus, arsenic), as well as the sulphides of the sai 
metals, are conductors cf electricity. According to this invention, 
one or more of such compounds, in admixture with uncombined 
metal, in the form of amorphous powder, are made into incandes- 
cence filaments. The mixture may or may not be agglome- 
rated with an agglutinant. The mixed powders may be com- 
pressed to shape, and at once electrically heated ; or when an 
agglutinant is used, they may first be heated indirectly to volati- 
lise or carbonise the agglutinant. (Accepted April 15, 1903.) 

12,161. C. D. Abel, London. (Siemens and Haske, 
Berlin.) Incandescence Filamen May 28, 1902.—In 
this specification it is stated that ‘‘many attempts have been 
made to substitute filaments or rods made from a carbide for the 
usual carbon filament, but without satisfactory result, because 
the filaments thus obtained ¢ither are of insufficient strength or of 
too limited electrical conductivity, or possess too little resistance 
to the scattering action of an electric current to allow of a long 
life.” According to this invention i d fil are 
made with carbide of vanadium, niobium, or tantalum, alone or 
in admixture with a difficultly fusible metal or a rare earth. The 
filament may be made in the first instance with the carbide, or 
the me’al or metals mentioned may be mixed in the form of 








means have been provided for adjusting the members to the rotor 


qa | ternal-Combustion Motors. [3 


amorphous powder with a carbonaceous agglutinant, and con 
verted in t or wholly into carbide during the process of driv 
ing off or decomposing the agglutinant. (Accepted April 15, 1903 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


503. J. F. Age Be mg Internal-Com- 
bustion es, (2 Figs.) January 7, 1902.—In this specifi- 
cation is ly claimed :—‘‘In an internal-combustion engine 


pn liquid fuel into a c of compressed air within the 
cylinder, such injection takin; lace at or near the instroke of 
the piston substantially as described.” In one form of engine 
according to the invention the liquid fuel is injected directly by 
means of a pump, and without the use of a sprayin = of high- 
pressure air, such as is used in the familiar form of sel engine ; 
and although the air is preferably highly compressed, auto-firing 
is not employed, but the mixture is fired the usual way, 
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according to the final specification, special provision being made 
to keep the compressed air in the cylinder cool, so that variable 
ignition timing devices may be used in connection. Heavy oil 
is preferably used and the oil jet is preferably directed towards 
the firing means. As the oil, when introduced into the cylinder, 
is not all sprayed or mixed with air so completely as to be car- 
bonised when the explosion takes place, a slight excess above 
that necessary for combustion may be introduced to serve for 
lubricating the cylinder. The inventor states that. through his 
invention not only is it ible to construct high-speed engines 
of small size that satisfactorily burn heavy oils, but that such 
engines are more powerful than petrol engines of like size. 
(Accepted April 15, 1903.) 


11,328. W.H. Y. Webber, T Gas Retorts. 
(3 Figs.] May 16, 1902.—In order that gas retorts may stand a 
higher temperature and may be heated and cooled more quickly 
whilst having no decreased facility for charging and discharging, 
according to this invention two or more long retorts like tubes of 
small diameter, and having relatively thin walls, are united at 
one end or at both ends, so that they deliver into a header or 





























headers common to them both. When joined at one end to a 
single header, a branch ascension pipe may rise therefrom and 
connect with the hydraulic main. It is claimed for the invention 
that it renders possible an increased yield of gas per unit of coal 
carbonised, as well as a more rapid carbonisation of the unit of 
coal, notwithstanding the fact that retorts according thereto are 
of less capacity than ordinary retorts. (Accepted April 8, 1903.) 
3651. A. Radovanovic, Zurich, Switzerland. In- 
Figs.] February 16, 1903. 
—Thisinvention relates to internal-combustion motors of the kind 
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in which, as in the Deisel engine, fuel is injected into compressed 
air whose heat is sufficient to start the combustion thereof. 
According to this invention, instead of employing a jet of highly 
compressed air to inject the combustible into the cylinder, in 
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liquid or in spray form, the inventor vaporises the combustible by 
heat developed in the cylinder and permits it to flow into the 
cylinder at the high pressure at which it is generated. Supply of 
fuel may be regulated by a valve, or a regulation of the capacity of 
the force pump used to deliver fuel to the vaporising chamber 
may suffice for the purpose. (Accepted April 8, 1903.) 


GUNS AND EXPLOSIVES. 


13,337. A. Reichwald, London. (The Fried. Krupp 
Company, Essen.) Recoil es. [5 Figs.) June 12, 1902. 
In order to prevent dust from getting into the convolutions of the 
return spring of a gun of the kind in which the barrel alone re- 
coils, according to this invention there is provided a packing that 
closes the space between the recoiling part and the cradle, and 
containing the spring at least during the time that the barrel is sta- 


Fig.1. 
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tionary. Packing according to the invention may act as a buffer 
for the barrel when it returns to the firing position. The packing 
may be attached to a plate fast with the cradle in such manner 
that it slides upon that portion of the recoil brake which recoils 
and returns with the barrel, so that the cradle is continuously 
closed — entry of dust, even when the gun is in action, 
(Accepted April 8, 1903.) 


RAILWAYS AND TRAMWAYS. 


10,270. J. H. Cowell and J. and W. Cooper, 
Blackburn. Rail Joints. (2 Figs.) May 5, 1902.—This 


invention relates to tramway rail joints, and provides a rail end 
clamp to be used with or instead of the ordinary fish-plates. The 


Fig. 7. 
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clamp comprises two channel girder members that are turned 
over at one edge to clamp the base of the rail beneath which they 
are bolted together, The clamp should rest on a solid base and 
the whole joint be bedded in concrete. 


MACHINE AND OTHER TOOLS, SHAFTING, &c. 


10,370. A. Sid 4 ¢ 0 : 
Pointing Tool. [4 8.}—This invention provides improve- 
ments in apparatus for reducing or pointing the ends of metal 


Fig. 1. 
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rods or wires, with the object of simplifying both the construction 
of the apparatus and the operation of pointing, the apparatus 
comprising swages or pressers of various gauges, and a frame or 


(Accepted April 15, 1903.) 


Sowerby Bridge, Yorks, Rod- 





slide-bed, in which is a slide having a to-and-fro motion imparted 
to it by means of an eccentric shaft driven from any source of 
power. Connected to the slide by two or more links or arms are 
two or more of the swages or pressers, arranged in pairs one above 
another, and each mounted eccentrically on a shaft, on which it 
is free to rock or oscillate. The eccentric faces of each pair of 
swages form jaws, which, when the machine is in motion, open 
and close with a rolling action on one another. Each jaw has a 
series of grooves in it of various sizes, and the wire or rod to be 
pointed is placed in one or other of the grooves and is pointed by 
the squeezing and rolling action af the jaws, (Accepted April 15, 
1903.) 


MINING, METALLURGY, AND METAL- 
WORKING. 


M. T. Lewis, Penygraig. Mine-Watering 
(2 Figs.} April 19, 1902.—This invention provides 
an improved tank vehicle for watering fiery mines. The water, 
whose flow is regulated by a valve, is drawn into a simple 
centrifugal device through a pipe upon which runs the bearing 
of a rotary hollow pump member having perforations in its cir- 


























cumference through which the water is forced in a sprinkling 
shower. In order that a portion of the working, for example the 
roof, may be protected when desired from the water shower, a 
hinged shutter may be provided to obstruct water flow from the 
pump in that direction. The centrifugal device is driven from 
the rail wheel of the tram by gear and ‘‘can be disconnected by 
an ordinary shipping gear.” (Accepted April 15, 1903.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


735. J. Gill, Wakefield, Yorks. Economisers. 
(6 Figs.) January 10, 1902.—In order to facilitate connection 
between pipes or tubes of heat interchangers and chambers at 
their ends, according to this invention the pipes are cast chilled 
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at their ends, so that the ends are ‘‘ axially concentric,” and the 
chambers are cast on to the pipe ends, one of the chambers being 
preferably made with openings, through which faulty pipescan be 
withdrawn. (Accepted April 15, 1903.) 


10,866. J. Richar Lincoln. Locomotive Fur- 
maces. [4 Figs.] May 12, 1902.—According to this invention 


Fig.1. 
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some or all of the firebars of a lo-omotive boiler are adapted and 
provided with means for causing the fuel to travel from an ex- 
tension outside of the furnace, through an opening in the fur- 


nace wall, into and through the furnace fire. The firebars may 
be arranged in alternate sets so as to be rocked by cam oreccentric 
gear in such manner that a set of bars rises and travels firewards 
a short distance, carrying fuel, and then descends, the other set 
then rising, picking up the fuel and continuing the feed. (Ac. 
cepted April 15, 1903.) 


TEXTILE MACHINERY. 


8041. D. Alexander and J. L. Napier, Glasgow. 
Sp: Machines, [15 Figs.) April 7, 190%.—This inven. 
tion provides improvements in ring-spinning machines, and has 
for object to so construct such machinery as to enable the yarn 
to be wound on a bare spindle instead of on a bobbin, as is at 
present customary, and according thereto, instead of the fixed 
ring which carries the traveller, there is provided a movable ring 
concentric with the spindle, and capable of revolving on an axis 








coinciding with the axis of the spindle, and means for exercising 
a variable retarding action either on the spindle or on the re- 
volving ring, preferably by the use of an electro-magnetic device 
utilising the retarding action of eddy currents, and which com- 
prises an armature revolving in a magnetic field whose strength 
can be varied, it may be, by means of an electric current modified 
through a variable resistance controlled from of convenient 
1 


moving part of the spinning frame. (Accepted April 15, 1903.). 
VEHICLES. 
G. W. D. Scott, Duffield, Derby. Spring 


8349, 
Wheels. [4 Figs.) April 10, 1902.—The rigid tyre spring wheel 
according to this invention has spring spokes, or groups of such, 
with their inner ends rigidly secured to the hub and their outer 











ends connected to the tyre, approximately at right angles with the 
spokes, by means of short, pivoted links. The springs come into 
weight-bearing as they approach the horizontal. (Accepted 
April 15, 1903.) 








_Beteran Coa Imports.—The imports of coal into Bel- 
gium in the first four months of this year were 1,165,061 
tons, as compared with 1,025,521 tons in the corresponding 
period of 1902. In these totals German coal figured for 
764,941 tons and 670,020 tons respectively ; British coal 
for 181,036 tons and 175,613 tons respectively ; and French 
coal for 195,824 tons and 165,624 tons respectively. The 
imports of coal into Belgium from all sources in April 
a 278,252 tons, as compared with 285,477 tons in April, 





RAILS ON THE BALTIMORE AND OHIO RartRoap.—The 
Baltimore and Ohio Railroad Company has laid 1000 tons 
of nickel steel rails, 851b. to the yard, this spring on curves 
| where traffic is heavy. The rails, when experiments were 
| made with them, gave excellent results, the wear being 

much less than with the ordinary Bessemer steel. They 
are considerably harder, and, dithoushs expensive, econo- 
'mical in the end. In one test nickel steel was laid in 
1897 and new Bessemer steel in 1898. In 1902 the latter 
| had to be renewed, while the nickel Steel appeared good 
| for several more years, ; ; 
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THE REFORM IN MATHEMATICAL 
EDUCATION. 


(From A CORRESPONDENT.) 


Tue subject of mathematical education is now 
attracting the attention of the general public, par- 
ticularly that section of it made up of parents and 
guardians, and it has been suggested that an account 
of the present position of the new method of teach- 
ing mathematics to young engineers would be wel- 
come. With a view to making this account in- 
telligible to those who have not followed very 
closely the trend of events in recent years, it is 
desirable that some account should be given of the 
criticisms that have been passed upon the old 
systems before describing the progress that has 
been achieved in reform. On both subjects it has 
been the writer’s good fortune to receive the latest 
information direct from Professor Perry’s own lips. 

Every one in this country who is concerned in 
educational matters must, by this time, be aware 
of the nature of the attacks made upon the existing 
system of teaching mathematics, and if they have 
taken the trouble to read even a fraction of what 
has been published on the matter, they must know 
that constructive work on the lines of the new 
system has been taking place as well as the de- 
struction of the old. It may, indeed, be doubted 
whether destructive criticism is ever of service to 
the nation unless efforts are made—and vigorously 
made—at the same time to point out a better path 
for the future. As it cannot be disputed that 
there nevertheless exist many people who are 
unaware that a new scheme has already been for- 
mulated, and a still larger number who are in 
doubt whether the scheme put forward finds any 
considerable number of adherents, it would seem 
desirable to place on record the more important 
part of what has already been published on the 
matter.* 

It is, however, too much to expect that reference 
can be made to such a mass of literature by every- 
one. In fact, the type of individual to whom such 
information is all-important—viz., the parent or 
guardian—is the one least likely to wade through 
hundreds of pages of matter of which only a 
fraction would appeal to him. The writer will 
therefore proceed to give an account of what Pro- 
fessor Perry and his friends would advocate, and 
will then describe the enormous progress that has 
been made in this direction during the last three 
or four years. The word ‘‘ enormous,” as applied to 
the change in the state of affairs, is no exaggera- 
tion. How else describe the effect at one college 
in these islands, at which preparation was made 
for ten or a dozen students in the new mathematics, 
and to which several hundreds came ? 

The writer could now state at length in his 
own language what he believes is intended in 
the new syllabus put forward by Professor Perry, 
the reasons why it was put forward, and the 
criticisms to which it has been subjected ; but, for- 
tunately, this isnot necessary. It will be very much 
better to give an account made up from Professor 
Perry’s own words and from the words of those 
who think with him. This is best done by giving 
selected extracts from the above-mentioned pub- 
lications; and it has, in addition to the great 
merit of simplicity, the advantage that no mistrans- 
lation of ideas can occur. 

There is, however, one difficulty to which special 
reference must be made. As this paper is written 
for publication in an engineering journal, the 
writer naturally will put the matter forward from 
an engineering standpoint. This is well ; but it 
may give a wrong impression to others, not engi- 
neers, who may chance to read these words, unless 
the reason is clearly understood. It is well known 
that Professor Perry holds the opinion that the 
method which he advocates of teaching mathematics 
to engineers is the best method of teaching all 
children, for whatever life intended. At the 


_ * 1. “Practical Mathematics; Six Lectures to Work- 
ing Men.” February and March, 1899. 

2. ‘‘ England’s Neglect of Science,” by Professor Perry, 
1900. (F. Unwin). 
>, British Association Meeting at Glasgow, 1901: 
‘Discussion on the Teaching of Mathematics.” (Mac- 
millan and Co.). 

+ British Association at Belfast, 1902: Professor 
Perry’s Presidential Speech to Section G. 

5. American Institute of Electrical Engineers: Tran- 
sactions August and September, 1902. 

6. ‘“‘Syllabuses and Examination Papers and Exa- 
miners’ Reports,” Science Classes. (Subjects I., Vp., 
VII., and XXII). 


same time it will be easily realised that the new 
system would from its very nature prove less 
startling to those who are trained to work hand- 
in-hand with Nature, and would therefore be 
easier to introduce to the engineering world than 
to any other. Practical mathematics, in fact, is a 
system of teaching mathematics to all persons, of 
all kinds and all ages. 

The feeling as to the study of Euclid is very 
strong :—Sir Oliver Lodge, Principal of the Univer- 
sity of Birmingham, says* :—‘‘I venture to say 
that the Euclidian geometry, considered as a philo- 
sophical system, though thoroughly ingenious and 
delightful from some points of view, is based upon 
a fallacy—that is to say, is based upon an erroneous 
view of what constitutes proof, an erroneous view 
as to the nature of axioms—a view which has 
largely obtained among ordinary men, even if not 
among philosophers, and a view which is respon- 
sible for.a great deal of fog and uncertainty about 
the fundamental nature of our knowledge—e.g., 
for the controversy between intuition and experi- 
ence.” 

Mr. Oliver Heaviside, in a communication made 
to a Committee of the British Association, is equally 
strong :—‘‘ Boys are not philosophers and logicians. 
Boys are usually exceedingly stupid in anything re- 
quiring concentrated reasoning. It is not in the 
nature of their soft brains that they should take 
kindly to Euclid and other stuff of that logic-chop- 
ping kind. But they usually possess another sort 
of mental ability—namely, the ready acquisition of 
new facts and ideas, and that is what should be 
taken advantage of. They have also the power of 
learning to work processes long before their brains 
have acquired the power of understanding (more or 
less) the scholastic logic of what they are doing. I 
have known boys of fourteen extract cubes, fourth 
and fifth roots of numbers, to several places of 
decimals, easily. I am sure most of them would 
never live to understand the reason why, if they 
studied for a thousand years. Now, the prevalent 
idea of mathematical work is that you must under- 
stand the reason why first, before you proceed to 
practice. This is fudge and fiddlesticks. I speak with 
confidence in this matter, not merely from experience 
as a boy myself, and from knowledge of other boys, 
but as a grown man who has had some practice in 
applications of mathematics. I know mathematical 
processes that I have used with success for a very 
ong time, of which neither I nor anyone else 
understands the scholastic logic. I have grown 
into them, and so understand them that way. 
Facts are facts, even though you do not see your 
way to a complete theory of them. And no com- 
plete theory is possible. There is always some- 
thing wanting, no matter how logical people may 
pretend.” 

It is felt that little progress can be made until 
Euclid has ceased to burden a boy’s life, and until 
its ‘trailing clouds of miseries” can disappear. 
At the forefront of Professor Perry’s series of six 
lectures on practical mathematics to working men 
it is stated :—‘‘ Just asa board-school boy is allowed 
now to perform arithmetical work which was quite 
beyond the Alexandrian philosophers, and no one 
dreams of philosophising over Euclid’s seventh, 
eighth, ninth, and tenth books ; so the other books 
of Euclid must be superseded. For the whole of 
the fifth book of Euclid we need only half a page 
of easy algebra.” 

These quotations are, perhaps, sufficient to show 
that at any rate change is needed, and were further 
evidence required, it would only be necessary to 
quote the letter addressed to the British Associa- 
tion Committee by masters at Winchester, Upping- 
ham, Charterhouse, Eton, Birmingham, Bedford, 
Rugby, Merchant Taylors, and Harrow, suggesting 
that the study of Euclid at schools might advan- 
tageously be curtailed. The whole subject, in 
fact, was felt to be of such importance that in 1901 
a special Committee of the British Association was 
formed to ‘‘ report upon improvements that might 
be effected in the teaching of mathematics, in the 
first instance in the teaching of elementary mathe- 
matics, and upon such means as they think likely to 
effect such improvements.” Among the names of 
the members of the very influential Committee that 
was thereupon formed were :—Forsyth, Perry, 
Riicker, Lodge, McMahon, Larmor, Love, Hudson, 
Thompson, Henrici, Chrystal, and Gladstone. 
Among the speakers and those who sent in com- 
munications to the Committee were :—-Lodge, 





* British Association, 1901: 








Heaviside, Kelvin, Larmor, Hudson, Forsyth, 
—— Riicker, Thompson, Greenhill, Miall, and 
orst. 

The Secretary (Professor Perry) ended his address 
by saying :—‘‘Gentlemen, I think the present method 
of so-called education all over the world to be utterly 
unscientific. I dare not venture to express my 
feelings as to the effect which might be produced on 
the whole world bya reform in the teaching of mathe- 
matics, because I wish to appear to you a non- 
visionary, — person who needs your votes. 
There can be no harm in saying that, as there is no 
real study of natural science which is not quantita- 
tive, it must be through mathematics. A man in 
the twentieth century, whose eyes are not educated 
through the principles of natural science, can take 
no proper lessons from history or literature. His 
imagination is dwarfed. He is a bad citizen be- 
cause he is at the mercy of quacks of all kinds.” 
Similar statements were made by other speakers. 

The Committee reported, and their finding has 
been published :—-‘‘If general simplification either 
on these or on similar lines be adopted, particu- 
larly if graphical methods are freely used, it will be 
found possible to introduce quite naturally, and 
much earlier than is now the case, some of the lead- 
ing ideas in a few subjects that usually are regarded 
as more advanced. Thus the foundations of tri- 
gonometry can be laid in connection with the prac- 
tical geometry of the subject-matter of the sixth 
book of Euclid. The general idea of co-ordinate 
geometry can be made familiar by the use of graphs ; 
and many of the notions underlying the metbade of 
the infinitesimal calculus can similarly be given to 
comparatively youthful students long before the 
formal study of the calculus is begun.” These re- 
marks show clearly that a reform in the treatment 
of mathematical syllabuses is generally recognised 
as desirable. 

So much for the discussion of what should be 
done. To come to what has been done, both before 
and since then. The Science and Art Department 
(now the South Kensington branch of the Board of 
Education) in 1899 added a new name to their list 
of examination subjects; it was Practical Mathe- 
matics. The general idea ruling in this subject is 
given in the lectures to working men (pages 117 to 
119), from which extract is made :—‘‘ The system 
of teaching mathematics which I have brought 
before you is my own, and in part it has been 
well tried already. It is the outcome of a lifetime 
spent in teaching men and boys, of experience 
of the ways of thinking of ali kinds of men and 
boys in all kinds of schools, night classes and col- 
leges, in factories and offices, in both scientific and 
in professional societies. My method is suited to 
the ways of thinking of average students. The 
orthodox method is suited to the ways of thinking 
of old philosophers only. I may say, however, 
that although I call this system my own, I know 
that it must be the ideal system of all teachers who 
think for themselves. For example, I find it 
almost exactly sketched by Mr. Oliver Heaviside 
in his book ‘Electro - Magnetic Theory.’ My 
treatment of vectors is modelled on the most 
elementary part of Mr. Heaviside’s book.” 

It will, the writer thinks, be admitted that the 
average boy is more likely to take kindly to this 
kind of learning than to that upon which the 
present generation were trained. Any boy on 
being told over and over again that a certain thing 
is difficult to understand, gets in time to think it is 
so; in fact, ‘*Tell a boy about ghosts, and the 
simplest things become complex and mysterious. 
Tell a boy that he is sure to find difficulty in 
simple Algebra, and, of course, he finds great diffi- 
culty with a problem that would be quite easy if 
you told him that it was easy.” The amount of 
work that has been done in the realm of mathematics 
in the last few hundred years is so huge that every- 
one will admit that in any mathematical course a 
great deal must be omitted. Everything unessen- 
tial must go, and only the essential and interest- 
ing portions must be retained. Furthermore, the 
numbers of different problems to be tackled by a 
student should be curtailed ; otherwise he has not 
time to go into his solutions with a view to their 
entire comprehension—indeed, it may be feared 
many mathematical teachers do not think it im- 
perative that he should do so—and therefore he 
cannot really find interest in his work. The writer 
holds that it is better for a student to spend hours, 
or even days, over the complete solution of one 





roblem than for a dozen problems to be solved 
ie if they be correctly solved) up to their algebraie 
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answers. In fact, no algebraic form of a solution 
should be regarded as final. A student should be 
taught to analyse his answer, put in numerieal quan- 
tities, get numerical results, plot his results as a 
family of curves on squared paper. In this way and 
in no other can the undivided enthusiastic interest 
of an intelligent student be retained. 

At the meeting of the British Association in 
1902, Professor Perry was President of Sec- 
tion ‘“‘G,” and in his presidential address he 
mentioned a point which is, in this connection, of 
fundamental importance, and one, further, which 
is very pao a and harmfully neglected :—‘‘I 
know of nothing worse,” he said, ‘‘ than that an 
engineering student should be taught mathematics, 
or physics, or chemistry, by men who are ignorant 
of engineering, and yet nothing is more common 
in colleges of applied science. The usual courses 
are only suitable for men who are preparing to be 
mere mathematicians, or mere physicists, or mere 
chemists. Each subject is taken up in a stereo- 
typed way, and it is thought quite natural that in 
one year a student shall have only a most elemen- 
tary knowledge of what is to the teacher such a 
great subject. The young engineer never reaches 
the advanced parts which might be of use to him ; 
he is not sufficiently grounded in general princi- 
ples ; his whole course is only a preliminary course 
to a more advanced one, which there is no intention 
of allowing him to pursue ; and, not being quite a 
fool, he soon sees how useless the thing is to him.” 

After all, if a system, such as that now being 
introduced, is tested and found to be a success; if 
those to whom mathematics was ever a stumbling- 
block now understand and enjoy working at mathe- 
matics ; if those called dunces turn out to be any- 
thing but what they are termed, surely such an 
argument inust appeal to all, engineer or no engi- 
neer. The writer has been informed that at the 
college mentioned in the opening lines of this 
article—the Robert Gordon College, of Aberdeen 
—provision was made in October, 1901, for ten 
students in the new classes, and between 200 and 
300 came. Further, that at this college there are 
at the present time 581 students in constant 
and regular attendance in the subject of practical 
mathematics. At similar colleges in the great towns 
of England the same result is found—everywhere 
an awakened interest. The numbers of candidates 
sent up for examination are not invariably an accu- 
rate test, but it may be mentioned that the number 
of candidates in practical mathematics (South Ken- 
sington examinations) in the year 1902 was 97 per 
cent. greater than the similar number in the pre- 
vious year. 

Before concluding it will be well to state what 
has been done at our universities. So far as the 
Board of Education and the 200,000 students it has 
virtually placed under Professor Perry’s control 
are concerned, the case has been gone into in the 
preceding columns. Oxford and Cambridge have 
not yet received attention. 

The position at Oxford—or the position which held 
up to recent years—was fully discussed at the British 
Association meeting, as the following extract (re- 
vealing a truly marvellous state of affairs) shows :— 
‘*For the pass degree at Oxford, for the academic 
distinction which enables men to be engaged as 
schoolmasters who have to teach geometry and 
other subjects, there is a test: to have off by 
heart the propositions of two books of Euclid. 
This is an interesting result of the long-continued 
att2mpt to teach mathematics on what are called 
orthodox lines. To be able to repeat any proposi- 
tion of Euclid, knowing that if in Simpson’s Euclid 
the letter B is used for a particular point on a 

articular figure, it is not allowable to use the 
etter P or X instead! To know that one will not 
be asked any question whatsoever about the nature 
of the proof that one has got off by heart! To 
know that one cannot be asked a rider on any 
——— By 

owever, reform has begun. Early in 1902 an 
announcement was made that there would be 
changes in the geometrical syllabus of the regula- 
tions for the Oxford Local Examinations of 1903, 
and the following extract from Nature* is sufticient 
to show the tendency of the change :—‘‘ Questions 
will be set so as to bring out as far as possible a 
knowledge of the principles of geometry, a smaller 
proportion than heretofore consisting of proposi- 
tions as enunciated in Euclid. Any solution which 
shows an accurate method of geometric reasoning 





* Nature, May 29, 1902. 
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will be accepted. No question will be set involvy- 
ing necessarily the use of angles greater than two 
right angles. Geometrical proofs of the theoreias 
in Book II. will not be insisted upon.” Nature 
goes on to say :—-‘‘ As both examiners and teachers 
are in general sympathy with his (Professor 
Perry’s) desire to get rid of artificiality in mathe- 
matics, we may expect that the time will come 
when geometry will not be commenced, as it is in 
many schools to-day, by learning Euclid’s defini- 
tions, postulates, and axioms, and reading pro- 
positions, but by the intelligent use of compasses, 
protractor, and scale.” This was at Oxford.* 

In the autumn of the year Naturet contained 
an account of changes to be made in the regu- 
lations for the Cambridge Preliminary and Junior 
Local Examinations for 1903. It was recognised 
with pleasure that the Cambridge Syndicate had 
adopted to an even greater extent the reforms 
advocated by the British Association Committee. 
The following is extracted from the new syllabus :— 
‘““Any proof of a proposition will be accepted 
which appears to the examiners to form part of a 
logical order of treatment of the subject. In the 
proofs of theorems and deductions from them, the 
use of hypothetical constructions is permitted.” 
Further :—‘‘ Every candidate must be provided 
with a ruler graduated in inches and tenths of an 
inch, and in centimetres and millimetres, a small set- 
square, a protractor, compasses furnished with a 
hard pencil point, and a hard pencil.” As to 
Euclid, Books II. and IV. have gone, 21 pro- 
positions out of 49 in Book I. have gone, 23 out 
of 37 in Book III., and 22 out of 35 in Book VI. 
Professor Perry, writing in Nature, and comment- 
ing on this, says :—‘‘ Teachers and examiners will 
ask for more and more freedom as they find that it 
is altogether good. Hitherto the average English 
boy has believed himself to be stupid, because he 





* In the newspaper reports of the last British Associa- 
tion meeting the following occurs :—‘“‘ Professor Turner, 
F.R.S. (Oxford), said he had within the last year 
examined a large school which was using Professor Perry’s 
system, and the results were eminently satisfactory. As 
a consequence of that examination, if for no other reason, 
he should be an advocate of the general principles which 
Professor Perry had been bringing to their attention. 
Two points struck him as an examiner—the astonishing 
alertness and vivacity of the boys throughout the whole 
examination, and the fact that the beneficial effects of the 
system seemed to extend right throughout, from the 
average boys up to the good boys.” 

+ Nature, November 27, 1902, 


‘ 


was unable to reason about things unknown to him ; 
hitherto the average English teacher of mathe- 
matics has thought of himself as a dull, tired usher 
because he has had no interest in teaching. In 
future pupils and teachers will feel with complacent 
pride that they have come to their inheritance as 
thinking, useful human beings.” 

At the present time there is sitting in Cambridge 
a body whose duty it is to examine into the Regu- 
lations for the Previous Examination (Little-Go), 
and report what changes in the same direction are 
desirable. The reform spreads rapidly, and it has 
already leavened even the most conservative 
bodies. Now that Oxford and Cambridge have 
shown themselves to be favourably disposed to the 
new manner of teaching mathematics, it is not 
likely that other corporations will oppose the path. 

It is a great thing to be able to point to such large 
and even sweeping changes as have been made up 
to the present time. That the reform does not 
slumber is clearly indicated by the new mathematical 
syllabus put forward with the latest Admiralty 
scheme. Not in England alone have the new ideas 
found approval, but at a meeting of the American 
Institute of Electrical Engineers, at which the sub- 
ject for discussion was the ‘‘ Education of Electrical 
Engineers,” great praise was given to the new 
system of teaching mathematics which is now 
being so strongly and successfully advocated. 
Furthermore, Professor Perry has been asked by 
the President of the University of Chicago to give 
a course of ten or twelve lectures there next 
summer on the “ Training of Engineers,” and the 
methods described by him in his ‘‘ Summary” are 
being quickly introduced into the ‘* Real Schulen ” 
teaching in Germany.* University professors of 
mathematics who for years referred to him as a dis- 


* Treubner, of Leipzig, is publishing a German edition 





of ‘‘ The Calculus for Engineers. 
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turber in Israel, have announced their intention of | 
giving a fair trial to the new methods, in so far as 
concerned those students who were proceeding to 
engineering degrees. 


THE WHITECHAPEL AND BOW 
RAILWAY. 


(Concluded from page 715.) 

THREE intermediate stations have been provided 
—viz., at Stepney Green, Mile End, and Bow- 
road. Each of these stations—which are illus- 
trated by the cross-sections on page 804 (Figs. 81 
and 82)—has been provided with platforms 450 ft. 
long and 16 ft. wide. The platforms, of which 
a section is on. on a Mon 3 hi 1} in. Or ae HOE ELEVATION. 
above the level of rails, an eir surfaces are yon NS SD Ae SRR ae Ape ae ee ean » 3 
covered with indurated stone paving 2 in. in thick- - Thea hp esi * ie seed ao 
ness. At the two first-named stations (Fig. 81) el j : <= eared RES ERR eee 
the overhead superstructure consists of ordinary it oe 
plate-girders, 57 ft. 4 in. long and 5 ft. 6 in. deep i . od: 
between the flange angles, with flanges 2 ft. wide. lj . 
These girders, which are placed 12 ft. apart and — ul 
filled in between with jack-arching of brickwork in \ : eh 
cement, cover in the width over the railway and the ‘0/0 “8 ' 

3 SE. wanna ene anne ene en ne 69. Gf --~-- na nape-- = 
_p oer Centre to Cautre of Columns 87.3 z 
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Fig.97. 


up and down platforms, and rest at one of their 
ends on a base of blue brick, built into the concrete re- 
taining-walls of the stations. Atthe other side (next 
the open spaces left for ventilation) the ends of the 
girders are supported by means of hexagonal-shaped | 
steel columns 14 ft. 8 in. in height. Each column | \ 
is built up of six troughs and one rolled joist 10 in. 
by 5 in. insection. These columns are enclosed with 
a thin casing of cast iron, hexagonal in section, with | N 
moulded and panelled caps, shafts, and pedestals. | \ 
This, while adding somewhat to the ornamental | 
appearance of the columns, effectually prevents rust 
from getting at the steelwork. | 
At Bow-road Station (Fig. 82), the headway being | 
extremely limited, it was found impossible to get | 
sufficient depth for girders to span the combined | 
width of the railway and the platforms, anda series 
of cantilever girders had thus to be employed, 


3 ft. 6 in. indepth, at the ends over the platforms, | 
and diminishing to 1 ft. 9 in. in depth at the points inserted. The details of the work there are illus- ere 21 ft. apart, are built up with top and 


over the railway, between which centre girders | trated on the present page. tom fla: h fi i i i 
20 ft. 11fin. in length and 1 ft, 9in. deep are! The cantilever girders (Figs. 92 to 96), which are! by § te: po pe wae bags 6 ays fin 
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_and a web-plate { in. thick, riveted with 1 in. rivets 
placed at 3 in. pitch. The webs are stiffened by 
means of T-bars, 6 n. by 3 in. by 4 in., placed 
about 4 ft. apart; and over the columns, the 
flanges and web are stiffened by means of dia- 
ea plates # in. thick, and angles 4 in. by 4 in. 

y > in. 

he steel-built columns (Figs. 84 to 91) are 
12 ft. 6 in. in height, and are of the same section 
and design as those already described for Stepney 
Green and Mile End Stations. The back or tail 
end of each cantilever rests on a bed of blue brick, 
built into the side concrete retaining-walls, and is 
held down thereto by means of an anchorage (Fig. 
97), formed of two steel flat bars 74 in. by 1} in. 
in section, carried down the full depth of the side 
walls, and secured at the lower end to the anchor 
plate girder, which latter is 6 ft. long and 2 ft. 1} in. 
deep, and built up with top and bottom flange 
lates 15 in, by } in., and angles 4 in. by 4 in. by 
in., and double web plates 1 ft. 11} in. by ? in. 
in section. 

The cross-girders between the main cantilevers 
(Fig. 82) are placed 7 ft. apart from centres. 
They are each 20 ft. 9} in. long, and 1 ft. 9 in. 
deep between the flange angles, with top flange 
plates 15 in. by y% in.; bottom flange plates, 
18 in. by 4 in.; top and bottom angles, 4 in. 
by 4 in. by } in.; and web-plate, 4 in. thick, 
riveted together with {-in. rivets, 3-in. pitch. The 
jack-arching between the cross-girders (Fig. 82) is 
of brickwork, in cement 14 in. thick. 

At each of the three new stations on the line 
there is provided, on the platform level, waiting- 
rooms, inspectors’ room, porters’ room, and coal 
and other store rooms, while on the street level are 
the station houses, which are commodious in size, 
substantially built, and with a pleasing elevation ; 
each contains a booking-office, booking-hall, parcels’ 
office, and ladies’ and gentlemen’s waiting-rooms, 
with the usual lavatory accommodation, &c. The 
floors of the passages, booking-halls, and corridors 
are laid with wood-block flooring, while the side 
walls of the gangways and corridors are covered 
with white glazed tiles, which give a clean and light 
appearance to the whole. 

he permanent way, which is for a double line 
throughout, with cross-overs at each end of each 
of the three stations, consists of bull-headed steel 
rails, weighing 86 1b. per yard, the rails being in 
24-ft. and 21-ft. lengths. The chairs are of cast 
iron, and weigh 48 Ib. each. They are secured to 
the rails with compressed oak keys, and to the 
sleepers by three oak trenails and three steel 
spikes. The rails are jointed with steel fishplates, 
weighing 48 lb. per pair ; the lower portion of the 
fishplates being curved so as to partially enclose 
the bottom flange of the rail. The sleepers are of 
Baltic fir, creosoted ; they are 9 ft. long and 12 in. 
by 8 in. in section, and are spaced generally ten 
sleepers to the 24-ft. rail. The ballast is laid to 
an average depth of 1 ft. below the under side of 
the sleepers, and brought up to within 2 in. of 
rail-level in the 6-ft. way, as also for a width of 
3 ft. outside the rails, and to a level with the top 
of sleepers between the rails. 

The line was designed, and the construction 
carried out, by Mr. Cuthbert A. Brereton, of West- 
minster (partner of Sir John Wolfe Barry, K.C.B.), 
as engineer, the resident engineers being Mr. A. 
Gibb and Mr. A. Pearce. The contractor is Mr. 
John Price, of Westminster (of the firm of Messrs. 
Price and Reeves), whose son, Mr. J. H. Price, 
has acted as resident agent for the construction of 
the works, which have been executed in the most 
satisfactory and expeditious manner. The writer 
is indebted to Mr. A. L. Dickie, of the engineers’ 
staff, and to Mr. F. Rednall, of the contractors’ 
staff, for conducting him over the works, and 
supplying some of the interesting sketches illus- 
trating the method of carrying out the works. 








LITERATURE. 


Elementary Applied Mechanics, By T. ALEXANDER, C.E., 
M. Inst. C.E., &c., Professor of Engineering, Trinity 





College, Dublin, and A. W. THomson, D.Sc., Pro- 
fessor of Engineering, Coll of Science, Poona. 
With numerous diagrams and a series of graduated 
examples carefully worked out. 1902. London: Mac- 


millan and Co., Limited. [Price 21s.] 
In this new edition of Professors Alexander and 
Watson’s work, the original form has been departed 
from. The first edition consisted of two volumes: 


Part I., published in 1880 by Professor Alexander 
alone, and Part II., by the joint authors in 1883, 
but now the whole work is put into one volume and 
entirely remodelled. It is intended to provide the 
student with an elementary treatise on the sub- 
ject of internal stress and strain, with special re- 
ference to the practical design of earthwork, link- 
work and blockwork structures. Although the 
book is called ‘‘ elementary,” it requires very care- 
ful reading if it is to be properly understood, for 
the authors have not hesitated to make use of 
mathematical conceptions, which are not. self-evi- 
dent, but require some mental exertion on the part 
of the reader. Graphical methods have been 
largely used, and the diagrams given are all drawn 
to scale. These diagrams, also, have all reference 
to some of the numerical examples given in the 
text, so that the student has every possible help 
in his reading and in the testing of his knowledge. 

A chapter of special interest is the last in the 
volume—on the scientific design of masonry arches 
—in which the authors have developed their semi- 
graphical treatment of the method of conjugate 
areas, which Rankine gave in mathematical form. 
Their method is now extended to the complete 
design of segmental, semi-circular and semi-elliptic 
arches, and tables afe given containing all the in- 
formation necessary for immediate application to 
the design of segmental masonry arches. The 
volume has been prepared with great care, and 
the numérous examples in the text show that the 
authors have done all in their power to render less 
difficult the work of the reader who is anxious to 
obtain a thorough grasp of the principles of ap- 
plied mechanics. 





Die Drahtscile. By Joser Hrapdk. Berlin, 1892: 
Julius Springer. 220 pages, large octavo, with 72 text 
figures and 14 plates. [Price 10 marks. ] 

THE author, late Professor at the Mining Academy 

of Pribam, in Bohemia, informs the reader, on the 

title-page, that his book is a scientific treatise 
adapted to practice, and that the volume con- 
tains ‘‘everything necessary for the examination, 
construction, and calculation of wire ropes.” This 
sounds rather prosy, and the same impression forces 
itself more than once upon the reader. For some 
reason, not apparent, the preface is separated from 
the introduction, though the latter is only a con- 
tinuation of the former. The author opens his 
preface with the remark that it might appear striking 
that a whole book should be devoted to a subject 
to which so little attention has been paid so far. 
We do not regard the fact as striking, and we do 
not complain about the length of the book. In 
fact, we should welcome some additions and some 
more diagrams. There is nothing, we believe, to 
indicate that wire ropes are made in any other 
countries besides the Austrian and German Empires, 
and in France—the latter country is mentioned 
twice, we think. We learn nothing about lubri- 
cation, durability of wires, and proper methods of 
fixing them ; aérial ropeways and wire ropes for 
bridge construction are alluded to in one instance 
only. We suppose so, at least. For the author is 
so pleased with his Table of Contents, which would 
enable everybody to find everything at once, that 
he has not compiled any alphabetical index. 
Professor Hrabak is probably right in asserting 
that hardly anything is so much used and so little 
studied as the wire rope. But he goés rather far in 
saying that the information which text-books offer on 
this subject is, as a rule, simply taken from trade 
circulars. He himself quotes C. Bach’s ‘‘ Machine 

Elements ” repeatedly, and he should not have for- 

gotten that altogether, since quotations are by no 

means abundant in his volume. Acting upon the 
maxim that ‘‘ who wishes to understand the present, 
must know the past,” he starts on historical lines, 
stating that the application of wire ropes for winding 
appliances in mines was introduced by Albert, in the 

artz Mountains, in 1835. If wire ropes are spoken 
of before that date, we have, in his opinion, to think 
of iron chains. This first chapter continues to 
describe the first primitive manual devices by 
which wire ropes were made, and the early machines 
used in Vienna and at the Mining Academy of 

Schemnitz, in Hungary, in 1840 ; the latter account 

is very interesting. Notes on the development of 

the faihous cable and rope works of Felten and 

Guilleaume, of Miilheim on the Rhine, and of the 

St. Egydy Company, late A. Fischer, of St. Egydy, 

in Lower Austria, conclude this chapter. 

The second and third chapters describe modern 





machinery for the manufacture of wire ropes of iron 


‘ 





and steel, without giving any detailed diagrams. 
The author then comes to his ‘‘ chief” table—on 
the effective wire sections of ropes for all numbers 
and sizes of wires. The long table gives the 


section q= 1 er in square millimetres ; a supple- 


mental table refers to single wires. The 2 is the 
diameter, 7 indicates the number of wires in the 
rope ; but as the author also calls his wire gauges— 
expressed in tenths of a millimetre—numbers, a 
wire number 25—e.g., having a diameter of 2.5 
millimetres—one does not always quite know 
whether he refers to i or 8. His table makes up 
the fourth chapter. 

The fifth chapter passes to theoretical considera- 
tions, in which he uses the term “bending 
characteristic,” being the ratio of the total rope 
section to the effective wire section. 

The sixth chapter tabulates all rational wire rope 
types by diagrams and columns of figures, stating 
the sections and characteristics just mentioned, and 
the weights for the various types, of which he 
distinguishes three chief classes: Ropes once 
twisted ; ropes twisted twice, consisting of strands 
themselves twisted ; and thrice-twisted ropes or 
cables. In the second class he again distin- 
guishes between old styles, consisting of from 
six to nine strands, and ropes of more strands, 
which he recommends as the strand spiral rope of 
the future. He points out that the old preference 
for heavy ropes is wrong. A rope made up of six 
strands, each of 36 wires, would become more 
flexible, and bear more, if compounded of 18 strands 
of 12 wires. The tables take these features into 
consideration, and examples are given of 24 
strands. A special calculation is made for strands 
of seven wires around a hemp core. 

The seventh chapter goes back to the theory. 
The stresses arising in the fibres, which, owing to 
the bending of the rope—not under load—round its 
pulley or drum, have undergone the maximum ex- 
tension, cannot directly be derived from the pro- 
perties of the constituent wires. Bach had, in 1900, 
proposed to accept the elasticity modulus of the 
finished rope as equal to # of that of the wire. From 
some experiments made by Director Divis, of the 
Pribam Wire Rope Works, and from theoretical con- 
siderations, the author deduces definite relations 
between the elasticity modulus of the wire as such, 
of the wire in the rope E,, and of the rope ; and he 
calculates the stresses after Reuleaux’ formula : 
o= 0.5 E, 6/R, where R is the radius to which the 
wire is coiled. He then compiles tables for the 
tensions of new ropes of different styles, and these 
deductions are discussed in the eighth chapter, with 
special regard to ropes for winding engines, haulage, 
lifts, and cranes, the rope material being iron or 
steel. The ninth chapter unreservedly condemns 
all ropes with iron cores as irrational, since the 
cores would always be more heavily strained than 
the outer wires ; the final snapping of such a core 
wire might give rise to almost explosive effects, 
though he does not quote any such cases. 

The tenth chapter deals particularly with ropes 
for cable railways, which should not be made too 
thick, and with ‘‘locked” ropes. By this latter 
term, Professor Hrabék understands the new styles 
of ropes whose outer layers consist of wires of such 
section that the surface is perfectly smooth and 
cylindrical. Felten and Guilleaume use Z-shaped 
wires for this purpose ; Teste, Moret, and Co., of 
Lyons, use round wires alternating with ‘fils 
enclavés,” wires of the section of a trapezoid with 
concave sides. That locked coil ropes were known 
in England as early as 1884 is not mentioned 
at ali. Such wire ropes stretch very little, and 
are hence most suitable for bridge suspension. 
Ropes by Felten and Guilleaume have, for instance, 
been employed in reconstructing the Franz Josef 
Bridge in Prague. The author considers, however, 
that the core bears 66 per cent. of the load in that 
case, while the outer wires have comparatively 
little to support. Two ropes of smaller diameter 
would have been better, in his opinion. 

Having thus exhausted his subject—as the author 
says in his introduction—it occurred to him to test 
the behaviour of wire ropes while in service ; his 
former deductions concern new ropes. It is satis- 
factory to find that experiments, made after his 
suggestion, with sixty winding ropes in different 
Austrian works, confirm his conclusions ; but it is 
rather peculiar that the author should himself treat 
this verification as a happy afterthought. The ex- 
periments essentially concern the expansion and 
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contraction of the ropes observed when the load 
was varied ; the load was furnished by the men of 
the shifts, half, or the whole, of the men being 
made to enter or to leave the cage. He first tried 
experiments with full and empty cars. But it re- 
sulted that the elastic spring, so to say, in the 
rope rendered observations very difficult. Hay- 
ing observed in some mines, nearly 1000 metres in 
depth, that the cage spontaneously rose by one 
unit when one man had got out, he conducted the 
further trials with the relatively very small loads— 
considering the weights of the ropes themselves— 
given by the weight of the men. Owing to the 
many repeated times coiling and uncoiling of the 
winding ropes on the drums, a considerable perma- 
nent stretching takes place in the ropes, while the 
permanent extension produced by experimental 
loads are of little consequence in ropes that have 
been on duty for some time. Measurements were 
not made after each change in the load until 
stationary conditions had been restored ; that re- 
quired at least ten minutes. 
were up to 1870 ft. in length. 
bring out, among other things, the inferiority of 
wire ropes with wire (instead of hemp) cores, and 
the smaller elasticity of flat than of round ropes (both 
with hemp cores). 
however, no doubt the fact that the modulus of 


elasticity of a wire rope can actually be ascertained | 
in this way, and the tables based upon these ex- | 


periments deserve special attention. The last 


(twelfth) chapter indicates a special method of | 


calculation for winding ropes, starting from a given 
weight per unit length. 

The author says a good many things over again, 
and does not touch at all upon a good many other 
points. This might be excused if he had himself 
indicated the necessarily limited scope of his work, 
instead of speaking complacently of a ‘‘ thesaurus 
of wire ropes.” Whether his deductions will stand 
the test of experience remains to be seen ; but the 
work, even with its imperfections, forms a welcome 
addition to our literature on a subject which has not 
received the attention it deserves. 
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CATALOGUES. 


THE Vacuum Oil Company, Limited, of York House, 
Norfolk-street, W.C., have published a small but 
capitally-printed pamphlet dealing with friction and 
lubrication. 

Messrs. Royles, Limited, of Irlam, near Manchester, 
have sent us a copy of their new catalogue of Row’s 
patent calorifiers and feed-water heaters. 

We have received from Messrs. Veritys, Limited, a 
card drawing attention to their Aston-Lundell electrical 
ventilating-fans. 

Messrs. Holden and Brooke, Limited, of the Sirius 
Works, West Gorton, Manchester, have just published a 
wall-card giving full particulars of their standard sizes of 
the Sirius self-acting injector. 

The Allis-Chalmers Company, of Chicago, have sent us 
a list of notable users of their engines. 

We have received from Messrs. W. H. Palfreyman and 
Co., of 17, Goree Piazzas, Liverpool, a circular drawing 
attention to their anti-corrosive varnish, their rust pre- 
ventive, and their hydro-carbonate bone-black for case- 
hardening. 

The Brush Electrical Engineering Company, Limited, 
of 49, Queen Victoria-street, E.C., have issued a new cata- 
| logue of electric traction plant and rolling-stock. 

We have received a copy of the June issue of Phillips’s 
Monthly Register of new and second-hand machinery now 
in stock, published by Mr. Chas. D. Phillips, of the 
| Emlyn Iron Works, Newport, Mon. 

We have received from the American Circular Loom 
Company, of 27, Chancery-lane, a circular describing their 
flexible conduit for electric wiring in houses and offices. 
The conduit in question is a tube built up of a spiral of 
insulating fibre bound round with a heavy Para rubber 
| friction tape, over which is a continuous woven jacket of 
cotton. The whole tube is then saturated with an insu- 
lating — The interior is quite smooth, so wires 
can be ily drawn through it. 1t can be readily bent 
at any angle, and is obtainable in continuous lengths of 
250 ft. in the case of the smaller diameters, and of 100 ft. 
in the case of larger tubes, such as lin. and 1} in. As 
regards its firing-resisting qualities, we note that the con- 
duit in question has been approved by the Underwriters’ 
International Electric Association. 

Messrs. David Bridge and Co., engineers, of the Castle- 
ton Iron Works, Castleton, Manchester, have issued a 
new illustrated price-list of Heywood and Bridge’s fric- 
tion clutches, of which they are the sole makers. 

We have received from Mr. John Milliken, of 2, Belfast 
Bank Chambers, Belfast, Ireland, a copy of a catalogue 
describing the light motor car for railway inspection made 
by Messrs. Hartley and Teeter, of Hagerstown, Indiana, 
and now being introduced into this country by him. For 
ordinary roads no speed-changing gear is fitted, since the 
engine 1s quite capable of taking its load up a gradient of 
1 in 50 without gearing down to a very low speed. The 
total —— of the car, with seats for two persons, is 
500 Ib. he same firm also make light inspection cars to 
be propelled by pedalling. 

The Alexander Docks and Railway Company, of New- 
port, Monmouthshire, have recently issued a capitally- 
printed little volume setting forth the advantages of New- 
port as a coal-shipping port, and giving full particulars as 
to dock dues, pilotage rates, and the hke. It is further 
claimed that the situation of the port makes it also ex- 
cellently adapted for a general import trade. 

r. Axel Welin, of Hopetoun House, E.C., has sent 
us a copy of his catalogue of boat-lowering davits. 

A new catalogue of electric fans and ventilators has 
been issued by the Electrical Company, Limited, of 
122-124, Charing Cross-road, W.C. 

We have received from the Baldwin Locomotive Works, 
Philadelphia, a pamphlet illustrating a number of 
Vauclain compound locomotives recently turned out from 
their works. 

The Gleason Works, of Rochester, New York, U.S.A., 
have sent us a copy of their new catalogue of automatic 
bevel-gear planing-machines, the standard sizes of which 
operate on bevel-gears up to 48 in. in diameter. The 
firm also make spur-gear planing-machines, the largest 
size of which will take in wheels 12 ft. in diameter. 

essrs. Simon-Carves, Limited, of 20, Mount-street, 
Manchester, have issued a new descriptive pamphlet 
devoted to their coal-washing and screening plants. 

Messrs. Vosper and Co., Limited, of Portsmouth, 
have published a new price-list of oil-driven boats and 
launches. The boats are fitted with reversing propellers, 
_ the engines use ordinary lighting oils, and not gaso- 

ine. 

Messrs. Marshall and Woods, of 2, Gray’s Inn-road, 
Holborn, have issued a new list of motor generators, 
motor alternators, and rotary transformers of all kinds. 

A new list of electrically-driven ventilating-fans has 
been sent us by the General Electric Company, Limited, 
of Queen Victoria-street, E.C. 

The Cincinnati Milling-Machine Company, of Cin- 
cinnati, U.S.A., have published a small illustrated pam- 





ing executed in their machines. 

e have received from Mr. John B. Thorp, of 98, 
Gray’s Inn-road, London, W.C,, a book on lettering for 
plans and drawings. A very large variety of alphabets 
are shown, ———e both those executed with instru- 
ments as well as freehand alphabets. The block alphabet 
shown is built on the basis of the thickness of the letter 
being one-seventh its height. Of the single-stroke letter- 
ing, now so common in engineering drawings, but one 
specimen is shown, and this with the letters vertical 
|instead of sloping. _The book is naturally intended 
| primarily for architects, who are generally cleverer in 
| freehand work than the average engineering draughtsman, 
| and are therefore able to make use of alphabets of a more 





phlet describing some interesting instances of rapid mill- | i 





elaborate character in lettering their plans. A very large 
selection of such alphabets will be found in ;Mr. Thorp’s 
book, which should accordingly be of great use to young 
draughtsmen. 3 

Messrs, Wailes, Dove, and Co., of 5, St. Nicholas- 
buildings, Newcastle-on-Tyne, have issued a new edition 
of their pamphlet on ‘‘ Bitumaster ” solution. 

The British Thomson-Houston veges have sent us 
copies of their circulars on electric ventilating-fans and 
motor-control panels, 





LAUNCHES AND TRIAL TRIPS. 

On Thursday, the 11th inst., there was launched from 
the yard of the Tyne Iron Shipbuilding Company, Limited, 
of illington Quay-on-Tyne, a steel screw steamer, 
named the Isle of Lewis, and built to the order of the 
Isles Steam Shipping Company, Limited, of Newcastle 
on-Tyne. She is of the following dimensions nn 
323 ft.; breadth, 47 ft.; depth, moulded, 25 ft. he 
engines, which are of lurge power, will be supplied by the 
North-Eastern Marine Engineering Company, Limited, 
and are of the triple-expansion type, having cylinders 
24 in., 40 in., and 64 in. in diameter by 42 in. stroke, 
designed for a boiler pressure of 160 Ib. per square inch, 





The steamer Vienna, built and engined by Messrs. 
Ramage and Ferguson, Limited, Leith, for the Leith, 
Hull, and Hamburg Compary, went on trial recently in 
the Firth of Forth. The mean speed of several runs 
was 14.84 knots, the engines working with the utmost 
smoothness throughout the trial. 








Trans-ANDINE RaitwaAy.—The Argentine Minister of 
Public Works has ordered the construction of the Trans- 
Andine Railway to be suspended until Chili has com- 
pleted her share of the undertaking. The Argentine 
division has been completed up to Los Cueras. 





Our Locomotive Exports.—May was a less active 
period in connection with our locomotive exports, the 
shipments of the month es valued at 158,632/., 
as compared with 221,440/. in May, 1902, and 144,544. in 
May, 1901. The colonial demand showed some falling-off 
in May, hence the check which the exports experienced 
for the month. This is more fully shown by the following 
figures, illustrating the value of the shipments to the three 
principal colonial groups :— 


Colonial Group. May, 1903. | May, 1902. May, 1901. 





| 
| 
| 


£ £ £ 
British South Africa 40,240 | 64,503 20,247 
British India < 27,170 | 76,841 62,400 
Australasia .. 22,348 | 36,395 8,140 





In the five months ending May 31 of this year locomo- 
tives were exported to the value of 1,079, 920/., as compared 
with 866,359/. in the corresponding period of 1902, and 
613,421/. in the corresponding period of 1901. The colonial 
demand made the following contributions to these totals :— 





Colonial Group. | 1908. | 1902, | 1901, 
eae es ees 
British South Africa 272,835 113,696 70,303 
British India a 275,070 320,014 170,522 
Australasia .. 241,030 128,171 56,421 











South America took British locomotives to the value of 
120,753/. to May 31 of this year, as compared with 49, 162/. 
in the corresponding five months of 1902, and 138,981/. in 
the corresponding five months of 1901. 





Ovr Coat ABRoAD.—The exports of coal from the 
United Kingdom in May were 4,258,083 tons, as compared 
with 3,730,427 tons in May, 1902, and 4,105,895 tons in 
May, 1901. The total of 4,258,083 tons, representing the 
exports in May of this year, was made up as follows :— 
Anthracite, 125,121 tons; steam, 3,223,952 tons; gas, 
643,685 tons ; household, 133,421 tons ; and other descrip- 
tions, 131,904 tons. The largest shipments were made to 
the five countries named below :— 








| 
Country. | May, 1903. | May, 1902. | May, 1901. 
|. tons | tons | tons 
Russia cd ne ..| 816,814 336,000 876,813 
Sweden .-| 848,951 313,308 359,432 
Germany ve ..|- 570,376 559,634 | 597,679 
France Ke AS “n 612,181 579,986 | 646,737 
Italy .. es aa -.| 609,680 431,979 421,808 


The exports to France experienced, it will be observed, an 
appreciable rally in May; and speaking generally, the 
imposition of an export duty of 1s. ton does not appear 
to have checked the demand for British coal in scarcely 
any quarter. Including coke and patent fuel, our exports 
of combustible in May were ——— 4,413,593 tons, as 
compared with 3,865,311 tons in , 1902, and 4,282,939 
tons in May, 1901. The aggregate shipments of coal, 
coke, and patent fuel in the five months ending May 31 of 
this year were 18,660,010 tons, as compared with 17,145,390 
tons in the corresponding period of 1902 and 17,256,063 
tons in the corresponding period of 1901. figured in 
these totals for 18,046,133 tons, 16,481,291 tons, and 
16,525,760 tons respectively. The total of 18,046,133 tons 
was made up as follows:—Anthracite, 524,860 tons; 
steam, 13,775,991 tons; gas, 2,542,863 tons; household, 
566,929 tons; and other descriptions, 635,490 tons. 
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PLATE-STRAIGHTENING ROLLS. 


Tue plate-straightening rolls, details of which we are 
able to reproduce on our two-page plate this week, and 
the present page, have been constructed by Mr. Ernst 
Schiess, of Dilsceldorf-Oberbilk, for the new armour- 
plate mills of Messrs. Schneider, at Creusot. The 
machine takes cold ome of up to 25 millimetres 
(1 in.) thickness, and hot plates of 40 millimetres 
(1.6 in.) thickness, of a width of 4150 millimetres 
(13 ft. 74 in.). 

The characteristic features of the new machine are 
the arrangements made for facilitating the examina- 
tion of the bushings and bearings of the various rolls ; 
the rolls and support rolls can, as will be seen, be re- 
moved and replaced without taking the machine en- 
tirely to pieces. For this — the very strong 
framing has been constructed in two parts, the four 
top rolls being housed in the upper portion and the 
three bottom rolls in the lower portion. The two 
portions of the upper framing are themselves bound 
together rigidly by a bridge of cast iron, while 
the connection with the lower framing is effected 
by means of bolts and cotters. The bottom rolls 
are directly bushed in the lower framing; the 
top rolls are provided with special sliding - blocks. 
These blocks are all counterbalanced, and _ the 
vertical adjustment of the top rolls is effected 
by means of a screw, driven by an electric motor 
through a worm and spur-gearing, controlled by a 
friction clutch. The motor is of 25 horse-power, and 
the speed of this motion is 10 millimetres (2 in.) per 
minute. The two outer top rolls can also be sepa- 
rately adjusted by hand through a worm-gearing and 
screw. There are three pointers to mark the adjust- 
ment; the one pointer indicates the distance between 
the top and bottom set of rolls, the other two mark 
the distance between the outer two top rolls and the 
bottom set. 

The three bottom rolls and the two middle top rolls 
are furnished with support rolls, the bearings of which 
also run in special sliding-blocks. These blocks, which 
are interchangeable with one another and with 
those of the top rolls, are all lined with phosphor- 
bronze. The blocks of the bottom set are supported 
on brackets screwed to the foundation plate ; the top 
set blocks are carried on the upper bridge. Each sup- 
“eer rn of the lower set can be separately adjusted, 
ut those of the top set are raised and lowered simul- 
taneously with the top rolls. The counterbalancing 
of the sliding- blocks already referred to is done 
hydraulically the aid of six cylinders and rams. 

When the rolls are to be examined or replaced, the 
sliding-blocks are removed ; the top rolls, as well as 
the upper and lower support-rolls, can then be pushed 
out through the opening thus produced. In order to 
remove the bottom rolls, the cotters of the bolts are 
first loosened ; the whole upper portion of the framing, 
together with the top rolls, can then be lifted by a 
crane. 

Feeder-rolls are provided at each end of the machine. 
These rolls are driven through wheel gearing, and are 
so arranged that roller trains can be joined to them if 
desirable. 

The machine takes its power from an electric motor 
of 85 horse-power, mounted on the bedplate, through 
a strong friction clutch and treble gearing. The 
power is transferred to the middle roll of the bottom 
set, and communicated to the other rolls through the 
intermediation of five spur-wheels, three of which are 
fixed and two loose. The shafts bearing the two loose 
wheels are supported, on the machine side, on the 
framing; at the other ends ag. dang sa with remov- 
able bushes are provided. The two loose wheels and 
the eight wheels of the gear-train are bushed with 
phosphor-bronze. The bottom rolls are driven by a 
separate reversible motor of 30 horse-power. The 
seven rolls—four in the top set, three in the bottom 
set, as explained—have a diameter of 350 millimetres 
(14 in.), and they are placed 550 millimetres (21.5 in.) 
apart. Their speed is 4 metres (13 ft.) per minute, 
when the motor runs at 375 revolutions. Both the 
rolls and the support-rolls are made in best forged 
steel. 

The complete machine weighs 95 tons. It was men- 
tioned in our recent description of the new works of 
Messrs. Schneider, at Creusot.* 








AGRICULTURAL Enerines.—The external demand for 
British agricultural steam-engines has been well main- 
tained this year, the value of the engines exported in 
May having been 96,323/., as compared with 80,9552. in 
May, 1902, and 82,9027. in May, 1901. European coun- 
tries figured in these totals for 73,901/., 70,1702, and 
75,928. respectively. In the five months ending May 31, 
ie agricultural engines were exported to the value 
of 333,772/., as soenmere with 236,9947. in the corre- 
——— of 1902, and 264,411/. in the correspond- 
ing _ of 1901. European countries contributed 
247,198/., 189,398/., and 215,712/. to these totals. Agri 
cultural engines were ship) to South America to 
May 31, this year, to the value of 15,710/., as compared 
with 4826/. and 8664/. respectively. 

* See ENGINEERING, page 583 ante. 





PLATE-STRAIGHTENING ROLLS AT CREUSOT. 
CONSTRUCTED BY MR. ERNST SCHIESS, DUSSELDORF-OBERBILK. 






Fig 4 



















































































AMERICAN STREET Rattwars.—As showing the remark- 
able extension of street railways and electric railways in | 
the United States, the census report of that country is 
valuable. It states that in the last ten years the mileage 


‘ 





7706.C 


has increased 187.85 per cent., and the number of pas- 
sengers carried 137.94 per cent. The number of miles 
worked by horse-power shows a decrease of 95.42 per 
cent., only 259 miles being so worked at present, 
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CONSTRUCTED BY THE BRITANNIA COMPANY, ENGINEERS, COLCHESTER. 







NICHOLSON’S OIL-ENGINE. 


(For Description, see Page 811.) 
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NEWFOUNDLAND TimBer.—Mr. Lewis Miller, of Crieff, 
has bought through Mr. B. F. Pearson, of Halifax, re- 
presenting the Newfoundland Timber Estates Company, 
about 3000 square miles of timber along the line of the 
Reid railr in Newfoundland, the price being 800,000 
dols. It is the intention of the purchaser to put up six 
or eight sawmills, to cut about 50,000,000 ft. of lumber 
annually, and also to construct a pulp-mill with a large 
pe ecg The greater portion of the output of this mill 
would be sold in England, but it is expected that it will 
be possible, after a while, to secure a market in the 
United States, 





for interest, and 14,387/. was allocated for sinking fund, | traction will not escape attention. 
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Leeps Corporation Tramways. —The net profits leaving the surplus of 62,000/. previously indicated. While 
realised upon the Leeds Corporation Tramways in 1902-3, | the increase of revenue in 1902-3 was 41,397/., the work- 
after providing for interest and sinking fund, were ing cha showed an advance of only 19,486/. It should 
62,000/., equal to a borough rate of something over 8d. in | be stated that before the surplus of 62,000/. was arrived 
the pound. In 1901-2 the corresponding surplus was | at, 14,104/, had been reserved for depreciation, and that at 
48,2411. and in 1900-1 32,0587. The twelve months ending | the close of March, 1903, the depreciation and reserve 
March, 1903, inclusive, was the. first year in which the | funds stood at 68,0327. The wor ing. charges per car- 
entire system was worked by electricity, steam motors and | mile run, including depreciation, stood in 1902-3 at 6.65d., 
horses having now wholly disappeared. The gross profits | as compared with 6.63d. in 1901-2. In 1901-2 the average 
for 1902-3 were 103,055/., or 21,9117. more than in 1901-2. | cost per car-mile run a power was 10.41d., and by 
Out of the gross profits of 103,055/. 26,6687. was paid out | horse-power 10.29d. e great saving effected by electric 
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| as. vor seatertot ows pet fi; in. and sone , om od in. 
- | in thickness the following moditications sha made in 
AMERICAN STEEL. | the requirements for elongation :— 

In ENGINEERING of March 6, this year, we pub-| | 4. For each increase of } in. in thickness above ? in. a 
lished particulars of rolled steel sections standardised | deduction of 1 per cent. shall be made from the specified 
by the British Engineering Standards Committee, in | elongation, except that the minimum elongation shall be 
connection with the Institution of Civil Engineers. | oA gtd ploy th material and 18 per cent. for 
- — ms = —— ~ following specifications |“), For each decrease of 7s in. in thickness below ;; in. 
of American steel will no doubt prove interesting. a deduction of 24 per cent. shall be made from the speci- 
Sth fied elongation. 

c. In rounds of § in. or less in diameter the elongation 
shall be measured in a length equal to eight times the dia- 
meter of section tested. 


STANDARD SPECIFICATIONS OF 


STANDARD SPECIFICATIONS COVERING THE CHEMICAL AND | 
PuysicaAL PROPERTIES OF STRUCTURAL AND SPECIAL | 
OpreN-HEARTH PLATE AND Rivet STEEL, AS ADOPTED | 
BY THE ASSOCIATION OF AMERICAN STEEL-MANUFAC- | 


TURERS ON AvuGusT 9, 1885; Revis—eD Freruary 17, | 
1896 ; OcToBER 23, 1896; ApriL 19, 1902; AND FeEs- 
KUARY 6, 1903. 

1. Structural Steel.—Steel may be made by either the 
open-hearth or Bessemer process. 

2. All tests and inspections shall be made at the 
of manufacture prior to shipment. 

3. The tensile strength, limit of elasticity and ductility 
shall be determined from a standard test-piece cut from 
the finished material. The standard shape of the test- 
piece for sheared plates shall be as shown by the follow- 
ing sketch :— 


place 
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d. For pins made from any of the before-mentioned 
| grades of steel the required elongation shall be 5 per 
| cent. less than that specified for each grade, as deter- 
| mined on a test-piece, the centre of which shall be 1 in. 
| from the surface of the bar. 

| 13. The variation in cross-section or weight of more 
| than 24 per cent. from that specified will be sufficient 
| cause for rejection, except in the case of sheared plates, 
| which will be covered by the following permissible varia- 
tions :— 

| a, Plates 124 lb. per square foot or heavier up to 100in. 
| wide, when ordered to weight, shall not average more 
| than 24 per cent. variation above or 24 per cent. below 
the theoretical weight. When 
100 in. wide and over, 5 per cent. 
above or 5 per cent. below the 
theoretical weight. 

b. Plates under 124 lb. per 
square foot, when ordered to 
weight, shall not average a 
greater variation than the fol- 
lowing :— 

Up to 75in. wide, 24 per cent. 
above or 24 per cent. below the 
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On tests cut from other material the test-piece may be | 


! 

25.40 MM |25.40MM. TO 76.20MM. 
| 
| 


PIECE TO BE OF SAME THICKNESS AS THE PLATE 


50.80%, > 


ee 


theoretical weight; 75 in. wide 

up to 100 in. wide, 5 per cent. 

f | above or 3 per cent. below the 

RAD. theoretical weight; when 100 in. 
wide and over, 10 per cent. 
above or 3 per cent. below the 
theoretical weight. 

| c. For all plates ordered to 
gauge there will be permitted 
an average excess of weight 
over that corresponding to the 

dimensions on the order equal in amount to that specified 


| 
ff 
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either the same as for sheared plates, or it may be planed | in the following table :— 


or turned parallel throughout its entire length, and in all | 
cases where possible two opposite sides of the test-piece 
shall be the rolled surfaces. The elongation shall be 
measured on an original length of 8 in., except as modified 
in section 12, paragraph c. Rivet rounds and small bars 
shall be tested of full size as rolled. 

Two test-pieces shall be taken from each melt or blow | 
of finished material—one for tension and one for bending; | 
but in case either test develops flaws, or the tensile test- | 

iece breaks outside of the middle third of its gauged | 
ength, it may be discarded and another test-piece sub- 
stituted therefor. 

4, Material which is to be used without annealing or | 
further treatment shall be tested in the condition in | 
which it comes from the rolls. When material is to be 
annealed or otherwise treated before use, the specimen | 
representing such material shall be similarly treated | 
before testing. 

5. Every finished piece of steel shall be eps 8 with | 
the blow or melt number, and steel for pins shall have | 
the blow or melt number stamped on the ends. Rivet | 
and lacing steel, and small 


ieces for pin-plates and | 


stiffeners, may be shipped in bundles securely wired to- | - 


gether, with the blow or melt number on a metal tag | 


attached. 
6. Finished bars shall be free from injurious seams, | 
flaws, or cracks, and have a workmanlike finish. 


7a. Steel for buildings, train 
{ Maximum phosphorus, | 
| 


sheds, highway bridges, Maximum phosphorus, 


and similar structures. 0.10 per cent. 
7b. Steel for railway bridges. f 0.08 per cent 


8. Structural steel shall be of three grades—rivet, rail- | 
way bridge, and medium. \ 

9. Rivet Steel.—Ultimate strength, 48,000 Ib. to 58,000 1b. | 
per square inch, 

Elastic limit, not less than one-half the ultimate 
strength. 

1,400,000 

ultimate strength’ 

Bending test, 180 deg. flat on itself, without. fracture 
on outside of bent portion. 

10. Steel for Railway Bridges. — Ultimate strength, | 
65,000 Ib. to 65,000 Ib. per square inch. 

Elastic limit, not less than \one - half the ultimate 
strength. 


Percentage of elongation, 


1,400,000 


Percentage of elongation, —..— -. 
— 6 ’ ultimate strength 


Bending test, 180 deg. to a diameter equal to thickness 
of piece tested, without fracture on outside of bent 
portion. 

11, Medium Steel.—Ultimate strength, 60,000 Ib. to 


70,000 Ib. per square inch. 
Elastic limit, not less than one - half the ultimate 
strength. 


> : 1,400,000 
Percentage of elongation, ultimate strength” 
Bending test, 180 deg. to a diameter equal to thickness 
of piece tested, without fracture on outside of bent | 
portion, 


| piece for 
| under structural steel. 


TABLE OF ALLOWANCES FOR OVERWEIGHT FOR REcT- 
ANGULAR PLATES WHEN ORDERED TO GAUGE. 


Plates will be considered up to gauge if measuring not over 
rho in. less than the ordered gauge. 
The weight of 1 cubic inch of rolled steel is assumed to be 
0.2833 Ib. 
Plates } In. and Over in Thickness. 


Width of Plate. 


Thickness of 


Plate. 75 In. to (Over 100 In. 











Up to i + 
7 In. 100 In. to 115 In, | Over 115 In. 
in. per cent. per cent. per cent. per cent. 
} 10 14 18 
ys 8 12 16 
ry 7 10 13 17 
Ya 6 8 10 13 
4 5 7 9 12 
as 44 6} 8} 11 
5 6 8 10 
Over 8 34 5 64 9 


Plates under } In. in Thickness. 





Width of Piate. 
Thickness of 








Plates. , F 
Up to 50In. | 50In. to70In. | Over 70 In. 
in. per cent. per cent. per cent. 
} up to ¥, 10 1 20 
ys up to 8} 12} 17 
7 10 | 15 


ys up to} 


Structural Cast Iron. 


1. Except when chilled iron is specified, all castings 
shall be tough grey iron, free from injurious cold-shuts or 
blow-holes, true to pattern and of a workmanlike finish. 
Sample pieces 1 in. square, cast from the same heat of 
metal in sand moulds, shall be capable of sustaining on 
a clear span of 4 ft. 8 in. a central load of 500 1b. when 
tested in the rough bar. 

Special Open-Hearth Plate and Rivet Steel. 

1. All tests and inspections shall be made at the place | 
of manufacture prior to shipment. es 

2. The tensile strength, limit of elasticity and ductility 
shall be determined from a standard test-piece cut from 
the finished material. The standard shape of the test- 
sheared plates shall be as shown by the sketch | 


On tests cut from other material the test-piece may be | 
either the same as for sheared plates, or it may be _—_ 
or turned parallel throughout its entire length ; and in all 
cases where possible two opposite sides of the test-piece 
shall be the rolled surfaces. The elongation shall be | 
measured on an original length of 8 in., except as modi- 
fied in section 12, paragraph c. Rivet rounds and small | 
bars shall be tested of full size as rolled. 

Four test-pieces shall be taken from each melt of | 


finished material—two for tension and two for bending; | 


but in case either test develops flaws, or the tensile test- 


iece breaks outside of the middle third of its gauged 
at. it may be discarded, and another test-piece substi- 
tuted therefor. 

3. Material which is to be used without annealing or 
further treatment shall be tested in the condition in 
which it comes from the rolls. When material is to be 
annealed or otherwise treated before use, the specimen 
representing such material shall be similarly treated 
before testing. 

4, Every finished piece of steel shall be stamped with 
the melt number. Rivet steel may be shipped in bundles 
securely wired together, with the melt number on a metal 
tag attached. 

5. All plates shall be free from injurious surface defects 
and have a workmanlike finish. 

6a. Flange or boiler { Maximum phosphorus, 0.06 p.c. 

steel. Maximum sulphur, 0.04 p.c. 
6b. Extra soft and { 
firebox steel. 


Maximum phosphorus, 0.04 p.c. 
Maximum sulphur, 0.04 pe 

7. Special open-hearth plate and rivet steel shall be of 
three grades—extra soft, firebox, and flange or boiler steel. 

8. Extra Soft Steel.—Ultimate strength, 45,000 Ib. to 
55,000 Ib. per square inch. 

Elastic limit, not less than one-half the ultimate 
strength. 

Elongation, 28 per cent. : 

Cold and quench bends, 180 deg. flat on itself, with- 
out fracture on outside of bent portion. 

9. Firebox Steel.— Ultimate strength 52,000 lb. to 
62,000 lb. per square inch. 

Elastic limit, not less than one-half the ultimate 
strength. 

Elongation, 26 per cent. b 

Cold and quench bends, 180 deg. flat on itself, with. 
out fracture on outside of bent portion. 

10. Flange or Boiler Steel.—Ultimate strength, 55,000 lb. 
to 65,000 lb. per square inch. ’ 

Elastic limit, not less than one-half’ the ultimate 
strength. 

Elongation, 25 per cent. : 

Cold and quench bends, 180 deg. flat on itself, with. 
out fracture on outside of bent portion. 

11. Steel for — rivets —. ae made of the extra 
soft grade specified in paragraph No. 8. 

12. For eatueiel ial Gham g in. and more than ? in. in 
thickness the following modifications shal! be made in the 
requirements for elongation :— 

a. For each increase of }in. in thickness above # in. 
a deduction of 1 per cent. shall be made from the specified 
elongation. 

For each decrease of 3}; in. in thickness below ;'; in. 
a deduction of 24 per cent. shall be made from the 
specified elongation. 

c. In rounds of 2 in. or less in diameter the elongation 
shall be measured in a length equal to eight times the 
diameter of section tested. 

13. The variation in cross-section or weight of more 
than 24 per cent. from that specified will sufficient 
cause for rejection, except in the case of sheared plates, 
which will be covered by the following permissible 
variations :— 

a, Plates 124 lb. per square foot or heavier, up to 100 in. 
wide, when ordered to weight, shall not average more 
than 2) per cent. variation above or 24 per cent. below the 
theoretical weight. When 100 in. wide and over, 5 per 
cent. above or 5 per cent, below the theoretical weight. 

b. Plates under 124 1b. per square foot, when ordered 
to weight, shall not average a greater variation than the 
following :— 

Up to 75 in. wide, 24 per cent. above or 24 per cent. 
below the theoretical weight ; 75 in. wide up to 100 in. 
wide, 5 per cent. above or 3 per cent. below the theoretical 
weight ; when 100 in. wide and over, 10 per cent. above 
or 3 per cent. below the theoretical weight. ; 

c. For all plates ordered to gauge there will be per- 





mitted an average excess of weight over that correspond- 
ing to the dimensions on the. order equal in amount to 
that specified in the following table :— 


TABLE OF ALLOWANCES FOR OVERWEIGHT FOR REcT- 
ANGULAR PLATES WHEN ORDERED TO GAUGE. 


Plates will be considered up to gauge if measuring not over 
rba in. less than the ordered gauge. ; 

The weight of 1 cubic inch of rolled steel is assumed to be 
0.2833 Ib, 


Plates In. and over in Thickness, 


Width of Plate. 





Thickness of Poem 





























Plate. ” | | 
Up to 75In. to Over 100 In./,,. 
76 In. 100 In. | to 116 In, Over 116 In. 
in, percent. | percent. | per cent. per cent. 
10 ee ea ae 
1° 8 12 56832 
z 7 10 13 | 17 
‘3 6 8 10 13 
} 5 4 4 1B 
( 4 6 | 8 
‘ ? rT 10 
Over § 34 5 ae 9 
\ : . 
Plates under } In. in Thickness. 
Width of Plate. 
Thickness of 
Plate. Z 
Up to 50 In, | 60 In. to70In. Over 70 In. 
in. per cent. per cent. per cent. 
2 up to ;. 10 | 15 20 3 
te ” 5 8} | 12} 17 
ie 7 | 10 15 
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THE BRITANNIA OIL-EN GINE. 


WE illustrate on page 809 a simple type of oil- 
engine which will be exhibited at the forthcoming show 
of the Royal Agricultural Society by its makers—the 
Britannia Company, of Colchester. The engine is of 
the type in which no external source of heat is used in 
vaporising the oil; but, unlike some other engines of 
the same type, is capable of running for long periods 
under very light loads. The heat of the explosion 
serves to-gasify the oil, and also to maintain at its 
proper temperature the igniter. In some previous 
engines of a similar type trouble arose from the fact 
that in the case of missed explosions the exhaust passed 
by the igniter, abstracting heat from it, so that if the 

eriod of light running were too prolonged, the igniter 
focus too cold to fire the charge when necessary. In 
the Nicholson engine made by the Britannia Company 
this drawback is avoided, as, unless an explosion 
takes place, neither air nor vapour passes through the 
vaporiser or through the igniter. The general appear- 
ance of the engine is well shown in the photographic 
view, and, it will be seen, is hardly to be differentiated 
from any other of the usual types of oil-engine. Its 
special features will, however, be apparent on studying 
Figs..1 to 3, and the details shown in Figs. 4 and 5. 

As shown in Fig. 3, the cylinder and its jacket are 
cast in one piece, whilst the oil-tank is formed in the 
bed of the engine; the exhaust and main air-valves 
are placed on one side of the engine and open into a 
combustion chamber in the usual way. This combustion 
chamber is, however, prolonged by the casting A, shown 
in Figs. 1 and 5. On its upper side this casting carries 
aribbed chamber, which communicates with the interior 
of the cylinder through a special vapour-valve B, best 
seen in Fig. 5. When the engine is running at full 
load, this vapour-valve is opened at every second out- 
stroke of the piston by a cam mounted on the side 
shaft. The piston moving forward leaves a partial 
vacuum behind it, which vacuum is communicated to 
the vaporiser through the open vapour-valve. Air to 
fill this vacuum enters through the main air-valve 
and also through an air-pipe communicating with 
the vaporiser, so that the air charge of the 
engines enters in part through the vaporiser and 
vapour-valve, and in part through the main air-valve. 
A throttle on the inlet to the latter enables the 
sroportions of air entering in the alternative ways to 
fe adjusted as required. At the same time that air 
enters the vaporiser, oil is also drawn in from the tank 
in the engine framing, which, it will be seen, is con- 
nected to an oil-suction device by the oil-pipe D. 
This device is shown on a large scale in Fig. 4. 
Here the oil supply enters at the tube E, the open 
end of which is closed by the sleeve F, the top of 
which forms a valve, as indicated. A few holes are, 
however, pierced through the sleeve, so that when it 
moves out, owing to the suction of the vacuum on the 
piston end of the sleeve, oil can be drawn through 
these holes into the vaporiser. The amount which 
thus enters is adjusted by means of a throttle on 
the main air-inlet, since 7 this is partially closed, 
the vacuum in the cylinder on the suction stroke is 
increased, and hence the oil is sucked up into 
the vaporiser in greater quantity. Unless the 
vapour-valve is opened by its cam, there is no 
vacuum produced in the vaporiser on the out-stroke 
of the piston. This vapour-valve forms the only 
means of communication between the vaporiser and 
the interior of the cylinder, and this fact is relied on 
to govern the engine. The governor, which is of the 
ordinary centrifugal type, raises or lowers the striking- 
piece of a hit-and-miss arrangement of the usual kind, 
the vapour-valve being opened by its cam, or remain- 
ing closed, according to the position of the governor 
balls. From the vapour-valve two passages communi- 
cate with the cylinder. In the smaller of these passages 
is placed the igniting-plug G. This is simply a piece 
of steel drilled as shown, so as to leave projecting 
ribs. These ribs absorb heat during an explosion, 
so that whilst the main mass of the casting A and 
the vaporiser attain a black heat only, the piece G 
becomes red-hot. It fails, however, to ignite the 
mixed gases which pass through it on the out-stroke 
of the engine, because this mixture is too rich to fire. 
On the compression stroke, however, the gases forced 
back through the plug become richerand richer inoxygen 
until ignition finally takes place. On exhaust none 
of the waste gases are discharged through the igniter, 
or superheater. On light loads no gases pass through 
the igniter or into the vaporiser, unless there is to 
an explosion on. the succeeding out-stroke. Both 
plug and vaporiser therefore maintain their tempera- 
ture, and the engine is not brought to a stop through 
unintentional missed ignitions. 

The funnel shown above the oil-inlet in Fig. 4 is 
used in starting the engine. It provides a means by 
which the oil-pipe D can be filled. This oil is pre- 
vented from passing into the tank in the engine- 
by the non-return valve H. At starting a small hand- 
lamp is applied ynder the igniter, and whilst it makes 
this red-hot, it at the same time heats the vaporiser to 
the necessary temperature for gasifying the oil. The 





time needed for this is six minutes in the case of small 
engines, and somewhat longer with larger sizes. Pro- 
vision is made for easing the compression whilst start- 
ing by keeping the exhaust-valve. open during a por- 
tion of the return-stroke, 








THE KING’S NEW LAUNCH. 

On pages 812 and 816 we illustrate a new petrol- 
launch which has just been built for His Majesty the 
King by Messrs. Tagg and Sons, of East Moulsey. 
Figs. 1 and 2, page 816, are perspective views of the 
boat and engine taken from peer a Fig. 3, 
page 812, is a front elevation of the engine, partly in 
section, and Fig. 4 is an end view, also partly in section. 
Figs. 5, 6, and 7 represent the boat in profile view in 
section, in plan, and in cross-section. The boat is 
propelled by an internal-combustion petrol-engine, 
designed by the Thornycroft Steam-Wagon Company, 
Limited, of Basingstoke and Chiswick, and constructed 
by Messrs. J. I. Thornycroft and Co., Limited, of 
Chiswick. 

The skin of the boat, which is of teak and cedar, 
is of treble planking, the outer planks running parallel 
to the water-line, the middle ones diagonally and the 
inner ones transversely to the boat. The overall di- 
mensicns of the boat are:—Length, 32 ft.; beam, 
6 ft.; draught, 2 ft. 9 in. 

The engine is similar to those fitted by the Thorny- 
croft Steam-Wagon Company to their larger motor 
cars. It will develop 20 brake horse-power when run- 
ning at the normal speed of 900 revolutions per minute. 
There are four cylinders, each 4 in. in diameter by 
42 in. stroke. They are all bolted to one aluminium 
bedplate. The engine-bearers are cast in one with the 
top half of the crank chamber or bedplate, so that the 
bottom half may be removed without disturbing the 
engine. The keeps to the crankshaft bearings are not 
formed in the bottom half of the crank-chamber in the 
usual way, but are quite separate, so that on removing 
the bottom half the crankshaft is left in position. 

The half-speed gear for driving the cam which works 
the valves, and also the governor, is enclosed in 
aluminium casings formed in one with the crank- 
chamber. Lubrication is on the splash principle, and 
the correct amount of oil in the crank-chamber is regu- 
lated by an overflow pipe. 

The cooling water-jackets are cast in one with the 
cylinders, and the water is kept in circulation by what 
is known as a gear-pump, which is driven directly 
from the crankshaft. This pump consists simply of 
a pair of spur-wheels enclosed in a — and is found 
to be very effective for the purpose. The circulating 
water is taken from and discharged overboard by pipes 
through the skin of the boat, so that an abundant 
supply of cold water is obtained. 

The engine inlet valves are of the automatic type, 
and governing is effected by throttling the combustible 
mixture. The handle for starting the engine on first 
going off is connected to the crankshaft by a chain and 
ratchet wheel. The two forward exhaust-valves have 
an ‘attachment by which they may be kept open until 
the engine has got to work, thus relieving the com- 
pression on these two cylinders and making starting 
easier. 

A “Stethnos” carburettor is adopted, petrol being 
supplied to it from a small tank ; holding one gallon, 
situated near the engine. The main petrol supply 
tank is right forward, and has a capacity of 16 gallons; 
the two tanks are connected by a copper pipe enclosed 
in a lead pipe, so as to minimise the chance of leakage. 
The petrol is Fonte by hand from the large to the 
small tank. e latter stands in a metal tray, which 
is drained overboard by a pipe, so that any leakage 
which might occur would be instantly conveyed away ; 
the carburettor also stands over a tray. These precau- 
tions were suggested by Captain de Boulay. 

It has been found that the heat given off from the 
exhaust-pipes, although they are lagged with asbestos, 
is unpleasant to those sitting in the stern of the boat. 
It has therefore been decided to water-jacket the ex- 
haust, and the cooling of the gases which results also 
make the exhaust more silent. 

The speed of the boat, with the engine running at 
normal revolutions—that is, about 900 revolutions per 
minute—is about 10 miles per hour ; but the engine 
may be accelerated up to 1300 revolutions, which will 
give a speed of about 13 miles per hour. The ignition 
is on the high-tension principle, current being sup- 
plied from two secondary batteries. De Dion pattern 
sparking-plugs are used. External spark-pumps are 
fitted, and these being always in view, the driver can 
tell at a glance whether the sparking mechanism is in 
working order. ; 

It has already been stated that the tank capacity of 
this boat is 17 gallons, and it has been found by 
careful experiment that the engine consumes | lb. of 
petrol per brake horse-power hour. Therefore, when 
travelling at the rate of 10 miles per hour, the engine 
developing 20 horse-power, 20 lb. (approximately 24 gal- 
lons) of petrol will be consumed at the end of 10 
miles—that is to say, the tanks are of sufficient 
capacity to carry the boat somewhat over 60 miles. 


It may here be interesting to compare the weight of a 
steam-engine and boiler of equal power with this 
engine. The weight of the petrol-engine cdmplete, 
with reversing gear, batteries, &c., and petrol sufficient 
to take the boat 60 miles, is very nearly 5cwt. A 
20 brake horse-power double-acting condensing steam- 
engine and boiler complete would weigh about 2 tons, 
and coal and water suficient to last for 60 miles would 
amount to about 1 ton 3 cwt., making a total of 
3 tons 3 cwt., or twelve times the weight of the petrol 
engine and fuel. 

The petrol-engine also compares favourably with 
the steam machinery in regard to space. Even if the 
petrol-engine occupies a little more room than a steam 
engine, the greater part of the propelling mechanism— 
the boiler—is left out. The gain in weight and space 
is, therefore, considerable, and allows of greater com- 
fort (I a much larger number of passengers being 
carried. 


THE KYNOCH-FORWARD OIL-ENGINE. 

ON page 813 we illustrate a new design of oil-engine 
which has been recently got out by the Forward Engi- 
neering Company, Limited, of Bloomsbury Works, Bir- 
mingham, and which will be on exhibition at the Royal 
Agricultural Society’s Show, Park Royal, Ealing. As 
shown by the report, which we selek beet of a test 
made by Messrs. Henry Lea and Son, consulting engi- 
neers, Birmingham, the engine has given remarkably 

ood results. The reputation of Mr. Henry Lea, Vice- 

resident of the Institution of Mackaniea! Engineers, 
is a guarantee of the accuracy of the test. The engine 
has a 64-in. cylinder, and is rated at 5 horse-power. 
When run at 7 brake horse-power, it consumed .675 lb. 
of Russolene oil per brake horse-power per hour; and 
when run at the lower load of 5} brake horse-power, 
it consumed .755 lb. of Royal Daylight oil per brake 
horse-power hour. These are most excellent results 
for an engine of this size, and show what great economy 
can be realised by careful design. 

The reduction in oil consumption is largely due to 
the high compression which is used. The last few 
years have seen a largely increased compression in gas- 
engines, but there has been a difficulty in applying the 
same source of improved efficiency tooil-engines, because 
they are liable to early ignition with heavy compres 
sion. Ifa timing-valve be used, the compression can 
generally be carried higher than without, but only 
at the cost of increased complexity and wear and tear. 
In this engine there is no timing-valve, but, by a very 
pretty device, of great simplicity, the portion of the 
charge in which ignition is commenced is artificially 
cooled, so that it will only explode in contact with the 
hot metal of the vaporiser under heavy pressure. This 
result is gained in the simplest manner by placing the 
vaporiser some little distance behind the cylinder, 
and interposing between the two the air-inlet valve. 
This valve, with its passages, is periodically cooled by 
the rush through it of a — of air, and in its 
turn it cools the portion of explosive charge which is 
forced over it on the back stroke of the piston. Of 
course, the fall in temperature is not great, but a very 
few degrees make all the difference between premature 
and correct firing, and experience shows that the 
device fulfils its purpose. 

The reader will have gathered that the engine is 
one of those which fire the charge by the heat of the 
vaporiser, and that it does not depend on tube igni- 
tion. There is a tube, which is heated by a lamp, to 
start the engine ; but when once the engine is under 
way, the lamp is extinguished, and a relatively ver 
considerable expenditure of oil, in the case of small 
engines, is avoided. There is no pump, the oil being 
sucked up from the tank by the vacuum formed behind 
the piston, while the governor operates the vapour- 
valve through a hit-and-miss motion, cutting off the 
vapour completely when the speed is too high. 

After this general explanation, the engravings will 
be easy to feller. The vaporiser A is aaneaied from 
the cylinder B by the air-valve seating C, the air-valve 
being worked by a cam in the usual way, and its open- 
ing being delayed by a fraction of a second to permit 
a partial vacuum to be formed to draw the vapour 
through the vaporiser. At starting, a lamp is placed 
below A, and heats the tube D, shown curved in Fig. 1 
and straight in Fig. 3. It is the base of the vaporiser 
that gets most heated, and in the annular passage E 
the firing of the charge takes place. This passage is 
cut off fromthe body of the vaporiser by the vapour- 
valve F, worked by the hit-and-miss governor. The 
products of combustion do not penetrate beyond this 
valve, but the By ase part of the vaporiser, however, 
becomes heated by conduction through the metal of its 
wall, and so converts to vapour the oil which is fed 
into it. 

The oil is contained in a tank (Fig. 2) and is sucked 
up to the vaporiser through a pipe (not shown in the 

otographic view), with a ball non-return valve at the 
Gacteas at its upper end the pipe finishes in 4 small 
reservoir, over the weir-like side of which the oil has 
to be drawn (Fig. 2). In the connection between this 
reservoir and the vaporiser is a screw-down valve, by 











which the amount of oil drawn in at each aspiration 
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PETROL-LAUNCH FOR HIS MAJESTY THE KING. 
CONSTRUCTED BY MESSRS. TAGG AND SONS, EAST MOULSEY. 
(For Description, see Page 811.) 
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can be regulated. This valve is mounted over the | 
central tube G (Fig. 3) of the vaporiser. Between | 
this central tube and the external walls there are a | 
number of radial partitions, cut away alternately at | 
the top and bottom, so as to form a sinuous or undu- | 
lating passage, which the vapour must traverse in its | 
circuit from the central tube to the vapour-valve F. | 
There is an air-inlet H by which air enters the vaporiser 
to mix with the oil vapour, and to carry it forward 
through the sinuous sage between the inner tube 
and the outer wall. The air that passes through the 
vaporiser is not nearly enough for the combustion of 
the a and additional air, a3 already explained, 
enters by the valve C. 

It is not necessary to describe in detail the remainder 
of the engine, as it follows the usual construction. 





The following is an extract from the report of the 
first day’s trial :— 
Diameter of cylinder _.., ass 6.5 in. 
Length of stroke ... 56 ee 14 ,; 
Normal speed : 250 revolutions 


Brand of oil used ... Russolene. 


Specific gravity at 60 deg. Fahr. = 0.823; flashing 
point (Abel test) = 86 deg. Fahr. (Bar. 30.1 in.). 
Calorific value of-oil per pound = 19,740 B.T.U. 
Temperature of oil rose from 53.6 deg. Fahr. at the 
commencement to 64 deg. Fahr. at the end. 
Time by clock at start ... x 
Pm Pe finish ... 


11 33.5 a.m. 
41.5 p.m. | 


HALF 
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PETROL TANK 


OIMENSIONS . 
Length __32'0" 
Beam sss 0. 


Weight of oil used per minute... .07928 Ib 








Length of run in minutes a 
Valve counter at start ... Ss 

- es finish ... 
Total revolutions during run ... 


Revolutions per minute... 


Admission valve counter at start 
: a Rs finish 
Total admissions during run . 
Number of admissions per 
minute... ay us ae 
Percentage of actual admissions 
to maximum number possible 
Weight of oil and vessel at start 
Weight of oil and vessel at finish 
Weight of oil used during run... 


Circumference of brake wheel ... 11 ft. 64 in. 
Diameter of rope, x 3.14 ae = 1.18 in. 
Circumference of rope centres... 11.64 ft. 
Time when Weight on Less Spring Net Load on 
Taken. Brake Rope. Balance. Brake Rope. 
a.m. lb. lb. Ib. 
11 33.5 81 3.5 
p.m. 
1 38 81 3.0 
27 81 3.0 
2 39 81 2.0 
3 37 81 2.0 
Mean ... 81 2. 78.3 


Rope circumference x R.P.M. x rope load : 
11.64 x 2554 -x 78.3 _ 7 953 BHP. 


268 min. (4.46 hours) 
Nil 33,000 


ae 34,234 , ;> 
34,234 x 2 = 68,468 Engine constant — area 6.5 in. x 14 x 115.3 + 33,000 = 


a = 256.4 .135 I.H.-P. per 1 Ib. effective pressure. 


Nil : Indicator Diagrams, ; 
30.910 Time Number of Indicated 
30/910 when Taken Diagram. Horse-Power. 
: ae ie 
5 1, y 
115.3 i 0 3 i 0 9 
2.15 4 0 
os 2.26 5 10.8 
22.75 ,, H 2.28 6 9.45 
21.25 ,, | Mean indicated horse-power for whole run, 10.05. 
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THE KYNOCH-FORWARD OIL-ENGINE. 
CONSTRUCTED BY THE FORWARD ENGINEERING COMPANY, LIMITED, BIRMINGHAM. 
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ny BHP. 100 gi. . 
a LEY. "sae" © 
“4 ME. Ly ae Z Y ry Y Pounds of oi] used per indicated horse-power per hour, 
eo “er Fe | (a_i 21.95 1 sated horns poner benen sale 
NY N N N YY | Oe rei \ 44,93 . : 
_ Ne N N \ Y r—c—c0.00WUOO i ne of oil used per brake horse-power per hour, 
ASS N = 2 = 
eau \ N 27 ae x 4,46 hours = .675 lb, 
Y w N N KQWQW/fw Including oil for lamp when lamp was used, nil. 
[Ul Sxai WALA On the second day the engine was loaded to its listed 
EN Nz) | B power only, and another brand of oil was used, obtained 
\Y Ng direct from one of the well-known oil company’s street 
\ « \, wagons. 
nar \ Bena of a wot, Boval Daylight ; specific gravity at 
\ eg. Fahr., .813. 
N ah Flashing point (Abel test), 93 deg. Fahr. 
(7671.8) NZ Y Calorific value of oil per pound, 20,090 British ther- 
N BY mal units (gross), 19,120 British thermal units (net). 
\e an 7 Temperature of oil rose from 13.2 deg. Cent. at com- 
W mencement to 19.8 deg. Cent. at end of test. 
YW) Y Time by clock at rma’ StF eve ; > a.m. 
. fe a nish ... sig 3 .m, 
Length of run in minutes ... 540 min. ti hours) 
Valve-shaft counter at start... Nil 
Pe an s finish ... 69,352 
Total revolutions during run ... 69,352 x 2=138,704 
Revolutions per minute... ... 138,704+- =256.84 
Admission - valve counter at 
start ee we aa 7, Nil 
Admission - valve counter at 
finish... nye wi ve 63,294 
Total admissions during run ... 63,294 
Number of admissions per 
minute ... seg nag ie 117.2 
Percentage of actual admissions 
to maximum number possible 91.27 per cent. * 
Weight of oil used during run... 35.4 Ib. 
ei yi per minute... -065 ,, 
Circumference of brake wheel ... 11 ft. 64 in. 


Diameter of rope § in. x 3.14 in. = 1.18 in. 


Circumference of rope centres in 
feet ae fe 11.64 in. 


| Time when Weight of LessSpring Net Load on 


Taken. Brake Rope. _ Balance. Brake Rope. 
a.m. Ib. Ib. lb. 

9 8.20 59.5 2 

10 8.20 59.5 2 
p.m. 

12 8.20 59.5 2 

2 8.20 59.5 2 

4 8.30 59.5 2 

6 8.20 59.5 2 

Mean ...  ... 59.5 2 57.5 


Rope circumference x R.P.M. x rope load— 
A MS nn LODULP. 
33,000 
Engine constant = Area 6.5 x ak 117.2 + 33,000 = 

















-137 indicated horse-power per pound effective pressure, 





Fic. 4. 





814 


ENGINEERING. 





[JUNE 19, 1903. 








Indicator Diagrams. 


Time when Number of Indicated 
Taken, Diagram. Horse-Power. 
a.m, 
10.20 1 6.89 
10.25 2 8.2 
11.45 3 7.2 
11.47 4 8.02 
p.m, 
1.20 5 8.28 
1,20 6 8.24 
2.43 7 8.20 
4.0 8 7.35 
Mean indicated horse-power for 
whole run a of oe 7.79 I.H.-P. 
B.H.-P, _ 5.209 


rn. “i390 7 9 or 
RS aaa of oil used per indicated horse-power per hour 
35.4 


70.11 -5049 Ib. : 
Pounds of oil used per brake horse-power per hour 
35.4 _ .755 1b 


Including oil for lamp when lamp was used. Not used. 


The engine ran very well throughout the test. We 
were informed that it had previously been run under the 
same load for 31 hours continuously, and that from 11 p.m. 
until 7.30 a.m. it was left at work under the same load, 
entirely unattended. 

We do not attach much importance to the indicator 
diagrams. 

The main points, however, are:—(1) that the total 
number of revolutions and total number of admissions 
were automatically recorded by means of two separate 
counters ; (2) that there were no readjustments of the 
brake load or of the oil and air valves ; and (3) that the con- 
sumption of oil per brake horse-power hour was only 
.755 lb., which, for so small an engine, is remarkably low. 

The efficiency of the engine works out as follows :— 

1. Useful work done=16.8 per cent. of gross heat valve 
in the oil. 

2. Useful work done =17,65 per cent. of net heat valve 
in the oil. 

At the conclusion of the test we opened the carburettor 
and found it to be so clean as scarcely to soil the finger. 
We were informed that it had not been cleaned out since 
the engine was first started for test-running in January 


ast. 
(Signed) H. Lea ann Son. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 10, 1903. 

Consumers of all iron and steel products are stub- 

bornly ram back, awaiting further developments, 
which it is believed—at least, on the part of buyers— 
will result in lower quotations. Makers of iron and 
steel, on the contrary, entertain a decidedly different 
opinion, and are quietly and confidently awaiting the 
awakening of consumers as to the real situation, which 
they believe will not be deferred longer than the end 
of this month. The strong features of the situation 
are the maintenance of extraordinary consumption, 
the development of new requirements, and the non- 
accumulation of stocks. The week’s feature of the 
market is the suspension, one after another, of im- 
portant enterprises ae for iron and steel. This 
suspension of activity is due chiefly to labour agita- 
tions, demands for wages that cannot be conceded, to 
financial conditions, which render it temporarily im- 
aay to market securities, the sale of which is to 
urnish capital to prosecute projected work. Stocks 
are declining rapidly in consumers’ hands; regular 
customers for material have already made known their 
requirements for the summer and autumn, though no 
dates of delivery have been fixed and no prices have 
been named. The meaning of this is that consumers 
are awaiting a depression in prices, and have secured 
the right of placing their orders ahead of other 
buyers who have not notified their intentions. This 
condition of tie, will probably continue for some 
time to come. egotiations are now in progress 
by cable, which have for their object the purchase 
of considerable material from abroad ; but it is not 
at all probable that anything will come of them at 
present. It does not by any means follow that large 
purchases of steel billets will not be made later in the 
season ; some of the great enterprises now in a = 
oenys J stage are looking about for supplies. The 
ong time between ordering and making deliveries is 
much against dealing with German steel-makers. Con- 
ditions on this side of the water change so suddenly 
that buyers find it necessary to make only such en- 
gagements as can be carried out with much prompti- 
tude. Large orders would be placed now with German 
steel-makers ina position to make prompter deliveries. 
Reports from all iron and steel centres are of an en- 
couraging nature, and the downward tendency in 
prices appears to have been checked. 

The stock market is shaky, because of the threaten- 
ing attitude of the holders of second and third-class 
securities, who, rather than abandon agen enter- 
prises, may resort to unwise and risky schemes to 
secure capital. Floods and fires throughout the United 
States have done immense damage, and are still beyond 
control in many sections. Millions of dollars’ worth 


of property have been lost by flood in Kansas City; the 
vast forest fires in New York and elsewhere have caused 
immense loss and great distress. The break in copper 
stocks, coupled with unfavourable reports from London, 
have scared buyers out of the market for the time 
being. Stocks in producers’ hands are low, and 
consumers have very little to come and go on ; at least 
this is the position taken by the copper speculators 
who are endeavouring to work the market. During 
the past five months the imports of copper were 12,000 
tons larger, and the exports 26,000 tons less than for 
the same time last year. This would show an increase 
in domestic consumption of 60,000 tons greater than 
that available at the corresponding season last year. 
The outside market does not accept these conclusions. 
Closing prices of tin were 26.40. American deliveries 
for the first five months of this year were 4000 tons 
greater than for the corresponding period last year. 
Pig lead continues in its downward tendency, 
though closing quotations are 4.374 New York ; 
rices for spelter are maintained at 5.75 New York. 
There is very little disposition to operate actively in 
metals at this time. Advices from the mineral 
regions point to unusual activity. 








ELECTRO-PNEUMATIC INTERLOCKING 
SIGNALS. 
To THE EpiTor OF ENGINEERING. 

Srir,—In your issue of June 5 you state that electro- 
pneumatic interlocking plant is installed at Crewe, and 
the tone of your remarks would lead one to think that 
the installation at Crewe (London and North-Western 
Railway) is large and successful. 

Allow me to point out that the signals and points at 
Crewe are to a large extent fitted and working under 
what is known as the ‘‘Crewe” system; and, further, 
that as soon as this large junction’s permanent way altera- 
tions are finished, the whole junction will be fitted with 
this system, which is purely electrical. 

As you, I believe, know, all the signals are operated 
by my “‘long-pull magnets” in conjunction with my 
Patent of 1883 (which I had extended for ten years) for 
the automatic reduction of the electric current after the 
signal is sent to ‘‘ All right.” All the magnets used to 
operate trailing points are also mine. 

An electric system which provides all the power neces- 
sary to light a station, and at the same time to operate 
all the signals, points, and interlocking, is more simple, 
more samiaaael, ones reliable, and less costly in main- 
tenance than a system which requires two power plants, 
electric and pneumatic. 

Your obedient servant, 
I. A. Tris. 
2, Great George-street, Westminster, 8. W., 
June 15, 1903. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

ow Pig-Iron Market.—Business was quiet last 
7 ay forenoon, dealings being confined to Cleveland 
iron, which was done at 45s. 84d. per ton cash. In the 
afternoon there were dealings which were again confined 
to Cleveland iron, which closed at 453. 84d. cash buyers, 
a decline of 14d. per ton on the day. Scotch warrants 
were quoted at 52s. 6d. cash buyers, and Cumberland hema- 
tite iron at 57s. 7d. cash sellers. There was rather more 
doing in the pig-iron market on Friday forenoon, and 
although American advices were not regarded as favour- 
able, values remained steady. Cleveland warrants 
opened at 45s. 84d. cash, with buyers at the close offering 
ha. per ton more, and one lot of hematite iron was done 
at 57s. 3d. cash per ton. The turnover amounted in the 
gate to some 5000 tons. A better tone prevailed in 

the afternoon, when the price of Cleveland improved 3d. 
per ton to 46s. on “bear” covering. Scotch warrants 
were idle, but there were buyers at 52s. 9d. cash per ton. 
The transactions amounted to 6000 tons. An improved 
tone characterised the pig-iron market on Tuesday fore- 
noon. Business was comparatively active, and as the 
uantity of iron offered was restricted, the price of 
leveland warrants advanced 4d. to 46s. 4d. cash and 
46s. 6d. one month. Scotch and hematite iron were 
both idle, but there were buyers in the market at 
53s. and 57s. 9d. respectively. The business done 
amounted to some 10,000 tons. Prices in the after- 
noon were the turn lower, Cleveland warrants drop- 
ping 14d. to 46s. 3d. cash and 46s. 5d. one month. The 
usiness done was small, aggregating some 5000 tons. The 
settlement prices were :—Scotch, 53s. per ton; Cleveland, 
46s. 44d., and Cumberland hematite iron, 57s. 9d. per ton. 
The improvement made on Monday was not maintained 
on Tuesday forenoon, when the market was dull, with 
values of Cleveland 2d. per ton lower at 46s. 1d. per ton 
cash and 46s. 3d. one month. Dealings were again 
on a limited scale, the turnover only reaching 1500 
tons. There was rather more doing in the afternoon, 
but the tendency of prices was a little irregular. 
land warrants were steady at 46s. per ton cash, while 
Scotch iron was flat, one lot being nl at 52s. 6d. per 
toncash. The transactions aggregated 5000 tons, and the 
settlement prices were 53s., 46s., and 57s. 1d. per ton. 
The market was at a complete standstill this forenoon. 
There was a steady tone, and sellers of Cleveland war- 
rants were quoted at 46s. 1d. cash and hematite iron at 
58s. Prices in the afternoon were firm for Cleveland 
iron, about 5000 tons of which were done at up to 46s. 14d. 
cash and 46s. 3)d., one month. The settlement prices 
were: 52s. 6d., 46s., and 57s. 9d. per ton. The follow- 
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r ton ; Gartsherrie, 63s, 6d. ; 


—Clyde and Calder, 63s. 
Summerlee, 67s. 6d.; mgloan, 70s. 6d.; Coltness 
72s. 6d.—the foregoing all shipped at Glasgow; Glen. 
garnock (ship at Ardrossan), 64s.; Shotts (shipped 
at Leith), and Carron (shipped at Grangemouth), both 
67s. per ton. There is but very little fresh to report as 
to the markets of the past week, or of their prospects as 
regards the future. The chief feature has been extreme 
dulness, but accompanied with great steadiness in price 
with perhaps somewhat of an upward tendency brought 
on by the unexpectedly large shipments of Middlesbrough 
iron. These shipments attest the presence of a large 
local trade ; and with such deliveries going on, it is quite 
clear that makers’ stocks must be decreasing in the 
Middlesbrough district. But_if that is the case there, 
it is also clear that the Scotch market is gained 
to them at the expense of the Scotch pig-iron makers 
here, who at present prices are not likely to allow this 
process to continue long. American reports show in- 
creasing stocks of pig iron in makers’ yards, which are 
likely to continue to increase with the instant approach 
of their hot season. German reports are fairly steady, 
but not improving. Fluctuations in warrant prices have 
been so limited that it seems useless to refer to them. 

Finished Iron and Steel.—There is no improvement to 
report in respect of the finished iron trade ; but after the 
aed Fair holidays are over it is thought that there 
will be some change for the better showing itself. The 
position in the steel trade, however is considerably im- 
proved. Specifications are getting more plentiful, and 
all the works are well employed. The tendency is for 
prices to stiffen, and while there is no improvement in 
the price of boiler-plates, all other classes of material are 
tirmer in price than they were a week or ten days ago. 
The altered position is due somewhat to the fact that now 
that the Whitsuntide holidays have been got over, 
English manufacturers are specifying more ‘freely, and 
local manufacturers are also inclined to anticipate their 
wants owing to the near approach of the Glasgow Fair 
holidays. 

Sulphate of Ammonia.—This commodity is firm at 
127. 17s. 6d. per ton to 13. for prompt delivery f.a.s. 
Glasgow and f.o.b. Leith. Some business is reported to 
have been done at 12/. 7s. 6d. and 12/. 10s. per ton Oc- 
tober-March. The shipments for last week amounted to 
2401 tons, making the total shipments for the year 70,375 
tons, and being a decrease, when compared with the cor- 
responding period of last year, amounting to 6852 tons. 
The market is steady with a firmer tendency. The ship- 
ments for last week at Leith amounted to 345 tons, and 
last month they amounted to 1944 tons, as compared with 
2197 tons in the corresponding month of last year. 


West of Scotland Coal Trade.—The coal trade of the West 
of Scotland is characterised by considerable dulness at the 
present time. There is a scarcity of orders for almost 
all kinds of coal, and _ are barely steady. House 
coal is not much in demand just now, but prices are 
unchanged. Steam is without alteration from a week ago. 
Splint continues to give evidence of large outputs, and 
Is still pressed for sale. Ell of the best quality is in 
very moderate demand, and the poorer sorts are in a 
worse condition ; prices are, therefore, rather in favour 
of buyers at present. Treble and double nuts have a 
moderately good outlet for export, and values keep fairly 
steady. First-class dross and single nuts have a pretty 
ready market, but the poorer qualities of small stuff are 
rather difficult to get rid of. The wages question, under 
ordinary circumstances, should soon be disposed of. 
Quotations f.o.b. Glasgow may be taken to-day as fol- 
low :—Steam coal, 9s. 3d. ; splint, 9s. to 9s. 3d. ; and ell, 
8s. 9d. to 93s. 6d., according to quality. 


Shipbuilding Contracts. — Messrs. Russell and Co., 
Port-Glasgow, have received a contract to build two 
steamers, each of 4000 tons deadweight capacity, for 
German owners. The engines will be built by a Greenock 
firm.—The Grangemouth and Greenock Dockyard Com- 
pany, have contracted to build two four-masted sailing 
ships, of 3300 tons each, for Continental owners.— 
It is reported that the Belfast Steamship Company, who 
run a service of steamers between Belfast and the key, 
are about to order two high-speed turbine steamers to 
do the journey in seven hours in connection with express 
trains from the landing stage, Liverpool, to London in 
3? hours, or 10? hours between Belfast and London, and 
vice verséd.—The City Line, of Glasgow, have placed an 
order for another large steamer with Messrs. Workman 
and Clark, Belfast. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Messrs. John Brown and Co., Limited.—The directors of 
this company, in their annual report, say that the general 
depression in trade has continued throughout the year, 
and the earning powers of many departments at the Atlas 
Works have been consequently affected. The armour- 
plate department has only been partially employed, and 
the orders in hand are being rapidly completed. The 
coal trade has been depressed, and prices low. Good 
has been made at Clydebank on the first-class 
cruiser Antrim and the large battleship Hindustan for the 
British Admiralty, and there is an order on hand for a 
large steamer for the Cunard Company. The net profit 
for the year is 185,750/. 8s. 3d., which, with the balance 
of 73,8872. lls. 2d. brought forward, gives a total of 
259,637/. 19s. 5d. Out of this the directors recommend a 
dividend of 10 per cent., leaving 81,137. 19s. 5d. to carry 
forward. Last year the dividend was 15 per cent., and 
in the year before 20 per cent. 

Tron and Steel.—In these branches business is moving 

uietly, although some firms are doing better than before 
the holidays. The demand for high-speed stee!s is on the 
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increase, but the houses who supply them are doing less 
in best class tool steels. An improving trade is being 
done with South America. When the American Govern- 
ment began war on some of ——— colonies, American 
steel-makers practically secu what trade there was. 
For four years Sheffield firms who had been doing a regular 
business with those colonies scarcely obtained an order, 
but they are coming back now, and in the last few weeks 
some very good lines have come to hand. There is an 
improving trade in pig iron, although prices are weak 
and Lincolnshires have dropped 1s. per ton. Rather more 
is doing in finished iron, and makers are well employed; 
but prices, they complain, are almost unremunerative. 
The trade is affected by the free use of common German 
“steel instead of iron. 

The South Yorkshire Coal Trade.—There is a ver 
large demand for all classes of steam coal, but not suffi- 
cient to necessitate the pits — more than five days 
a week. The export season should now be at its best. 
Sales of house coal have fallen off until all requirements 
can be met by the collieries working three or four days a 
week. There is a scarcity of smudge and other common 
coals, and prices are firm. Large quantities are required 
for coking purposes. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on ’Change was fairly numerous, the market was cheerful 
in tone, buyers showed more disposition to operate than 
for some little time past, and several transactions were 
recorded. It was pleasing to hear of a fair number 
of inquiries on forward account, though it must be re- 
ported that would-be purchasers ahead offered rather less 
for forward delivery than the quotations named for 
prompt business. Such offers sellers naturally declined, 
as they are pretty confident that quotations are more 
likely to advance than otherwise in the near future. 
The continued heavy shipments and excellent home de- 
liveries, which are ane sorbing the output of Cleveland 
pig iron, were pointed to as indicating the healthy state 
of affairs, and it was also remarked that producers of 
Cleveland pig had not more than a few days’ make in 
hand, and that in some cases deliveries of iron bought 
had been smaller than was sufficient to meet the full 
requirements of the purchaser. Under these circum- 
stances it was not surprising that makers took a 
more cheerful view of the future. No. 3 g.m.b. Cleve- 
land pig iron changed hands at 46s. 3d. for earl 
f.o.b. delivery, and that Agere was generally named, 
notwithstanding that some buyers endeavoured to pur- 
chase at a little less. No. 1 Cleveland pig was 48s. 6d., 
and No. 4 foundry 46s.—the latter being particularly 
scarce. The lower qualities of Cleveland pig were steady, 
the supply being much better taken up than it was a little 
while ago. Grey forge was 45s. ; mottled, 44s. 6d.; and 
white, 44s. 3d. East Coast hematite pig iron was in 
fairly good request. Nos. 1, 2, and 3 were said to have 
been bought at 57s.; and No. 1 at 57s. 6d. for early de- 
livery, but several makers held out firmly for three pence 
above these rates. No. 4 forge hematite was 54s, Rubio 
ore remained at 163. ex-ship Tees for 50 per cent. —_. 
Middlesbrough warrants closed 46s. cash buyers. To-day 
there was no change in quotations for makers’ iron. 
Middlesbrough warrants fluctuated a little, easing to 
= 11}d., and rallying by the close to 46s. 14d. cash 

uyers. 


Manufactured Iron and Steel.—There is very little new 
to report so far as the manufactured iron and _ steel 
branches of the staple industry are concerned. Prices are 
not quotably altered, but for most descriptions the 
tendency is rather downwards. Some firms are getting 
pretty well through the contracts on hand, and they find 
new orders very scarce. No doubt producers of some 
articles would accept work at below current rates, but 
they do not reduce quotations because they believe that 
their doing so would not result in orders being placed. 
Market quotations are:—Common iron bars, 6/. 10s.; 
best bars, 62. 17s. 6d.; iron ship-plates, 67. 15s.; iron ship- 
angles, 6. 7s. 6d.; steel ship-plates, 6/.; steel ship-angles, 
5. 10s.; and steel boiler-plates, 7/. 5s. to 77. 10s.—all less 
the customary 24 per cent. discount. Heavy sections of 
steel rails are sianly at 5/. 10s. net cash at works. 


Coal and Coke.—Fuel generally is steady and firm. Gas 
coal is in good request for shipment, and prices are well 
maintained. Bunker coal, though still rather plentiful, is 
pretty strong, the requirements being on a considerable 
scale. Manufacturing coal is unaltered. Coking coal is in 
ss demand and firm in price. Coke is in large request 

th for home use and for shipment, and quotations are 
stationary. Average blast-furnace coke is 16s, to 16s. 3d. 
delivered here. Export coke is about 17s. 9d. f.o.b., but 
18s, has been paid. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—Quotations for large steam coal have shown a 
firm tone; the best descriptions have made 14s. 9d. to 
15s, 3d. per ton, while secondary qualities have realised 
13s, 9d. to 14s. 6d. per ton. Small steam coal has shown 
a — tone, but there has been a comparatively poor 
demand for bituminous coal; No. 3 Rhondda large has 
been quoted at 14s. 6d. per ton. Coke has ruled firm; 
foundry qualities have made 19s. 6d. to 20s. per ton, and 
furnace ditto 17s. 6d. to 18s. per ton. Asregards iron ore, 
rubio has made 14s. 6d. to 14s. 9d. per ton; Tafna, 
15s, 3d. to 15s. 6d. per ton; and Almeria, 14s, 9d. per 
ton, freight charges included. 


Welsh Coal for the Navy.—The Lords of the Admiralt 
have advised certain collieries in South Wales, whic 





sent in tenders for steam coal several weeks since for a 
supply to the fleet “ee, the autumn, that their tenders 
have been accepted. The naval authorities, as usual, 
reserve the right to name the quantity of coal required 
from each colliery. The prices obtained range between 
14s. 3d. and 14s. 6d. per ton, and the quantity to 
supplied is estimated at between 40,000 and 50,000 tons. 


Ebbw Vale Stcel, Iron, and Coal Company, Limited.— 
The report of the directors of this company for the year 
ending March 31 states that the market for South Wales 
steam coal drooped during the earlier months, and that 
low prices have continued to rule without much fluctua- 
tion. Notwithstanding these adverse circumstances, the 
company’s collieries have worked satisfactorily with a 
reasonably good margin of profit. The iron and steel 
departments have been- well employed throughout the 
year, and the profit from these branches is satisfac- 
tory. Competition from the Continent in steel billets 
and tin bars has continued throughout the whole 
period. It has, however, been less intense, and opera- 
tions at the steel works have resulted in a sub- 
stantial profit. The amount brought forward from last 
year was 6245/., and the profit for the past twelve months 
amounted to 178,468/., making together 184,714/. From 
this had to be deducted 9707/. for expenses of head office 
and legal expenses, 63177. for Brendon account (West 
Somerset Mineral Railway), 22,613/. for interest on de- 
bentures and calls paid in advance, and 22,028/. written 
off for depreciation, leaving a balance of 124,047/7. It is 
proposed to add 30,0007. to the reserve account (increasing 
that account to 200,000/.); and a dividend of 1/. per share, 
being at the rate of 5 per cent. per annum, is recom- 
mended, pet | forward 19,5727. The dividends paid 
by the company for the ten years ending with 1903, inclu- 
sive, have been as follows :—1894, 24 per cent. ; 1895 and 
1896, nil ; 1897, 1§ per cent. ; 1898, nzd ; 1899, 1} per cent. ; 

900, 6 per cent. ; 1901, 6 per cent. ; 1902, nil; and 1903, 
5 per cent. The average dividend for the past decade 
has accordingly been 2/. 5s. 3d. per cent. per annum. 


Bristol, London, and Southern Counties Railway.—The 
Bristol, London, and Southern Counties Railway Bill, 
which had been for some weeks pending in Parliament, 
came to an abrupt end on Thursday. When the House of 
Commons adjourned for the Whitsuntide holidays, the 
promoters were advised to produce evidence of financial 
support for the scheme; and accordingly when proceed- 
ings were resumed, the promoters’ counsel announced 
that, as a result of a meeting of the guarantors 80 persons 
living in Bristol had subscribed 278,000/. for ordinary 
shares in the new weer vorgl at par, that sum being exclu- 
sive of 60,0007. subscri reviously by the promoters of 
the Bill. On the same day the Bristol Town Council 
resolved by 60 votes to 6 to subscribe asum not exceeding 
100,0002. The case for the promoters having closed, the 
chairman announced that the preamble of the Bill had 
not been proved. 








Tue New TurBINE CHANNEL STEAMER.—The Queen, 
the turbine steamer which Messrs. William Denny and 
Brothers, Dumbarton, have built, and the Parsons Com- 
pany, Wallsend-on-Tyne, engined, for the South-Eastern 
and Chatham Railway Company, ran her official trials on 
the Firth of Clyde on Friday. The vessel marks an im- 
portant development in cross-Channel steamers. She is 
310 ft. in length, 40 ft. in moulded breadth, and 25 ft. in 
depth, with a complete awning-deck. In large deck- 
houses on the awning-deck a number of special cabins 
are provided for passengers. There is a promenade deck 
extending out to the ship’s sides, which shelters the 
awning-deck. The ordinary state-rooms are_ finished 
in white enamel with red figured cretonne. The royal 
state-rooms are in white, richly ornamented. The second- 
class accommodation is aft. For vonvenience in canting 
and backing in harbour the vessel is fitted with a large 
bow-rudder, worked by steam steering gear. The machi- 
nery consists of Parsons turbines, three being fitted 
on three separate lines of shafting. In manceuvring 
the centre shaft runs free, the two side shafts then 
taking the place of ordinary twin screws. The centre 
turbine is high pressure, and the two side turbines 
low pressure. hen going ahead in ordinary work 
the steam is admitted to the high-pressure turbine, 
and, after expansion there, passes to the low-pressure 
turbines and then to the condensers, the total ratio of 
expansion being about 125-fold, as compared with 8 to 
16-fold in triple-expansion reciprocating engines. At the 
ordinary steaming speed of the Queen the revolutions of 
the centre shaft are about 700, and of the two side shafts 
500 per minute. When going full ahead all the lines of 
shafting are in action; but when coming alongside a quay, 
or manceuvring in or out of harbour, the outer shafts only 
are used, thus giving the vessel all the — and 
manceuvring efficiency of a twin-screw steamer. Inside 
the exhaust end of each low-pressure turbine cylinder is 
placed an astern turbine, controlled by slide - valves 
operated by combined steam and hydraulic reversing 
engines. The valves admit steam directly into the low- 
pressure turbines, or into the reversing turbines. When 
the vessel is going astern, the centre turbine revolves idly, 
its steam-admission valve being closed, and its connection 
with the low-pressure turbines closed by non-return 
valves. Steam is supplied by two double and two single- 
ended boilers, constructed by Messrs. Denny and Co., 
the working pressure being 150 lb. On the measured 
mile the speed developed was 21.76 knots, amd with 
this the builders and owners expressed themselves as 
highly satisfied. An interesting feature of the trials 
consisted of driving the vessel ahead at 20 knots, and 
then reversing the turbines to full speed astern. This 
showed that she could be stopped dead in 1 min. 7 sec. 
in 129 fathoms, or exactly two-and-a-half times her own 


length. 





MISCELLANEA. 
WE learn that Mr. Mosely has arranged w th Messrs. 
Cassell for a cheap reprint of the complete reports of the 
Industrial Commission, which he organised and took to 


be | the United States. The oe of this reprint will be 6d. 


only, or 9d. post free, and application for copies should 
be made before July 1, as the number of copies to 
printed is limited. The Board of Trade has ordered 3000 
copies for free distribution. The cost of the publication 
is being met by Mr. Mosely. 


A steam turbine of 10,000 horse-power is being built for 
the Rhenish- Westphalia Electricity Works at Essen, by 
Messrs. Brown, veri, and Co., of Winterthur. The 
guaranteed steam consumption is 7 kilogrammes (15.4 Ib.) 
of steam per kilowatt-hour. The whole plant of turbine 
and generator will measure about 59 ft. in length by less 
than 10 ft. in width and height. Of the total length 
about 23 ft. is taken up by the turbine proper. The whole 
machinery is arranged as to be easily within réach of the 
engine-room floor, without it being necessary to mount on 
a platform. 


The Civil Service Commissioners have announced that 
an open competitive examination for four appointments 
as assistant civil engineer in the Department of the 
Director of Works of the ag ge will be held in July 
next. Forms of application for admission to the exami- 
nation, together with a copy of the regulations, may be 
obtained forthwith on request, addressed, by letter, to 
the Secretary, Civil Service Commission, Burlington 
Gardens, London, W. The forms of application must 
be returned so as to reach the Civil Service Commission 
not later than July 2. It is understood that the salary 
commences at 200/. a year, and that assistant civil engi- 
neers are eligible for promotion to higher grades. 


The East London Water Works Company on Monday 
opened two new reservoirs at Walthamstow. The com- 
oni A have now twelve storage reservoirs in the Lea 
alley, which, when full, have a combined water area of 
479 acres, and a total capacity of 2400 million gallons, and 
a shoreline of over 15 miles. All of the reservoirs can be 
filled by gravitation, with the exception of the two new 
ones, which can only be filled half-way by that means. 
The other half has to be filled by pumping. The two new 
reservoirs have a combined capacity of 1198 million 
allons. This will nearly double the water storage for 
fast London. Brick-lined aqueducts, over a mile and 
half in length, have been constructed, as well as inlet 
and outlet work for both reservoirs, while the River Lea 
diversion extends to 1# wiles. In the new pumping 
station pumps have been erected capable of lifting 105 
million gallons of water aday. The chief difficulties of 
the works were in connection with the puddle trench of 
the Lockwood reservoir, where it was found necessary to 
carry the excavations down to 60 ft. below the ground level. 
The length of the banks encircling the new reservoirs is 
over 3 miles. The northern extremity of the new works 
adjoins the Chingford pumping station ; and the water 
here enters a double culvert and also the new aqueduct, 
36 ft. wide, which is capable of carrying 180 million 
gallons daily. This aqueduct extends for half a mile to 
the new pumping station, and a similar channel, 20 ft. 
wide, with a carrying capacity of 80 million gallons per 
day, leads to the High Maynard reservoir, passing on the 
way the inlet chamber to the new reservoirs. Three cast- 
iron pipes lead vertically down for 50 ft. from the inlet 
chamber to a tunnel, 577 yards long, connecting the two 
reservoirs. The tunnel has a valve tower at each end— 
one in each reservoir—and there are also valves on the 
vertical inlet chamber pipes, so that water can be directed 
from one reservoir to the other, or from the aqueduct to 
either reservoir, or from either reservoir to the aqueduct 
as the water level will allow. 





Locomotives IN FrAance.—The Eastern of France 
Railway Company is about to place contracts for 48 
locomotives and a similar number of tenders. 





Tue INSTITUTION OF MECHANICAL ENGINEERS.—GRA- 
DUATES’ ASSOCIATION.—The annual summer visit of the 
Graduates’ Association took place on Wednesday, June 
10, when the London and South-Western Railway Car- 

iage and Wagon Works at Eastleigh, and the Cold-Storage 
and Dock Improvement Works at Southanipton, were 
visited. The party, numbering about 25, left Waterloo 
by the 9.20 a.m. train, arriving at Eastleigh at 11.30, 
where they were met by the London and South-Western 
Railway representatives and conducted over the works. 
The various shops and timber yards were next inspected, 
and also the pumping station for the works’ water supply. 
Train was then taken to Southampton Docks Station, 
which was reached at 2 p.m. The Dock Improvement 
Works were then visited, where the ferro-concrete work 
was inspected with great interest. Southampton is one of 
the first places in England in which this system has been 
adopted on a large scale. The first cost is heavy, but it is 
believed that the piles built on this system will last con- 
siderably longer than the ordinary wooden piles. The 
Cold-Storage Works, which are the largest in the world, 
were then inspected. The party left Southampton by the 
8 o’clock train, arriving at Waterloo shortly after 10 p.m., 
having had a most interesting and instructive visit. The 
annual business meeting was held on Monday, June 15, 
at the Institution.’ During the past year some 80 new 
graduates have been added to the list, bringing the total 
up to over 400, The anes Ss ere attending, 
papers, and visits has also in . Votes of thanks 
were given to Mr. J. 8. Warner, Chairman of the 
Graduates’ Committee, and Mr. W. P. Gauvain, hono- 
rary secretary, for their work during the past session. 
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THE ENGINEERING CONFERENCE. 


Ovr columns this week are largely filled with 
papers presented to the Engineering Conference 
now being held under the auspices of the Institution 
of Civil Engineers, and with the report of discus- 
sions on those papers. No apology is needed for 
devoting so much space to a single subject, for it 
is not only the event of the week from the point of 
view of ourselves and our readers, but it has also 
a far wider significance. These conferences em- 
phasise the great catholicity of the parent institu- 
tion of our profession. There was a time when 
the subjects it considered were mostly confined to 
‘*the pick and shovel,” and when it looked coldly 
on other branches of engineering. That period 
passed away long ago, but the reflection is still to 
be seen in-the common idea that a civil engineer 
is a man who constructs railways, harbours, and 


,|canals, while the man who constructs engines 


and rolling-mills is quite another and an inferior 
kind of engineer. The conception that civil engi- 


3 | neering embraces every variety of the art which is 


not military is still received with considerable 
astonishment in certain circles, and needs to be 
reiterated. However, no better proof could be 
offered of its complete acceptation by engineers 
themselves than the programme of subjects which 
has been discussed by the Conference during the 
ast two days, and which is under discussion to-day. 
his programme we published in our last issue. 

These conferences occur at intervals of two years, 
the first having been held in June, 1897, and the 
second in June, 1899. The third—that of 1901—was 
different in character, and can only be included in 
the series when the facts connected with it are ex- 
plained. In that year a very important exhibition 
was held in Glasgow, and in connection with it 
there were many meetings and congresses. Among 





these the promoters of the enterprise and their 





friends projected an engineering congress on a 
large scale. Evidently it would have been most 
inadvisable to hold two similar congresses in one 
year, and therefore the Institution of Civil Engi- 
neers abandoned its scheme of a meeting in 
London, and in place thereof it gave its valuable 
assistance to render the Congress in Glasgow a 
success. In this it was aided by several other 


*/ engineering societies and institutions, the result 


being that an immense number of engineers 
repaired to the commercial capital of Scotland. 
The meeting was probably the greatest of its 
kind ever held in this country, and as it re- 
placed the third of the present series, may be 
reckoned as part of it, without, however, in any 
way forgetting the valuable part played in it by 
other engineering societies, and-the heavy load of 
responsibility borne by the local promoters. 

In this way the present Conference is popularly 
reckoned as the fourth of the series. What rank it 
will take in importance yet remains to be seen, but 
there is every prospect that it will be a great 
success. The movement was originally set on foot 
by Sir J. Wolfe Barry, in his presidential year, and 
was a happy innovation. The weekly meetings of 
the Institution of Civil Engineers have the 
disadvantage that they are apt-to be sectional. 
A paper on bridges will draw one audience, 
and a paper on steam - engines quite another 
audience. There are so many meetings during the 
session that only a man of leisure or of. intense 
enthusiasm can attend them all. Hence it comes 
that each chooses the subject, or subjects, that 
interest him, and absents himself when other 
matters are being dealt with. Such an arrange- 
ment has the disadvantage that one of the chief 
objects of a technical institution the better 
acquaintance of the general body of the members 
with one another—is not fully attained. The 
electrician meets electricians whom he probably 
knew before, and the steam-engine builder meet 
other engine - builders, with whom he has _ too 
keen commercial competition for real friendship 
to be possible. A conference, however, brings 
all sections together, particularly in the excur- 
sions and the conversazioni, and especially so 
among those who are wise enough to recognise 
that the acquisition of knowledge that can be 
turned to business account is not the sole object of 
aconference. For such men the weekly meetings 
are likely to be more profitable. The papers are 
fuller, and the discussions often run over two 
or three evenings, and sometimes longer. At a 
conference the papers are quite short, and are only 
intended to be inventories of debateable points and 
general guides to discussion. The speeches are 
likewise restricted in length, a time limit of from 
5 to-8 minutes being rigidly enforced. It is, 
indeed, a case of ‘‘ wisdom while you wait,” when 
a subject bristling with difficulties, and at the 
same time attracting wide-world attention, like 
wireless telegraphy, is dismissed in 55 minutes. 
It must not be assumed, however, that such 
discussions are barren. The sense of haste and 
the menacing finger of the clock oblige men to 
speak to the point. .The occasion is not one for 
polemics, nor for useless platitudes. It is really 
surprising how much better some speakers acquit 
themselves under such circumstances than when 
they enjoy greater latitude. Instead of dreary 
wandering and repetition, and the evident attempt 
to make a speech out of tenuous material, they 
contribute one or two valuable facts with clearness 
and rapidity, and then give place to another 
speaker who has something of value to offer, and 
who does so without circumlocution. As will be 
seen from our report, some of the discussions were 
most valuable. 

In future years the records of these discussions 
will offer most interesting evidence as to the state 
of public opinion and knowledge in many sections 
of engineering. The debates are designed to bring 
into relief differences of policy and practice, and, 
generally, they do so very effectually, and show the 
dividing line between what is known and what is 
hoped and anticipated. Already it is possible to 
observe that ideas which were advanced tentatively 
six years ago, rather as pious aspirations than 
reasonable certainties, have leapt into the position 
of accepted practice, and are received as part of 
the accepted order of engineering work. A few 
additional conferences will render this point more 
evident, and: future presidents-elect in search of 
matter for their addresses will find in their records 
hints for those comparisons between the present 
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and the past which seem to afford them so much 
delight. 

These bi-annual stocktakings in the departments 
of engineering knowledge cannot fail to have a 
stimulating effect on industry. They show the 
direction that events are taking, and direct the 
minds of engineers into useful channels, in which 
their labours are likely to be remunerative. They 
also serve as warnings to those who are inclined to 
stand on ancient ways, and who do not sufficiently 
realise the necessity of action and progress. As 
far as such persons are concerned individually it 
is not a matter of great importance whether they 
be aroused or not; but from a national point of 
view there is the most pressing necessity that every 
engineer should be fully cognisant of the latest 
improvements and the most recent victories of 
science. It is better to learn such lessons from one 
another in council than from the intrusion of foreign 
manufactures into our midst, and the Institution of 
Civil Engineers is doing most admirable work by 
affording these opportunities at reasonable intervals. 








THE LAW OF NUISANCE. 

Tue case of the Northfleet Coal and Ballast Com- 
pany, Limited, v. Ekman Pulp and Paper Com- 
pany, Limited, in which Mr. Justice Swinfin Eady 
delivered judgment on May 29, although it raised 
no novel point of law, is of great interest to manu- 
facturers and others who experience difficulty in 
disposing of the effluents from their works. It 
appears that the plaintiffs were the owners of a 
large chalk quarry at Swanscomb, in Kent, and 
the defendants were the owners of a large paper 
factory adjoining, and lying on the south of 
the quarry. The claim was for an injunction to 
restrain the defendants from contaminating the 
plaintiffs’ chalk by the wash liquor from the factory, 
and for damages for injuries already sustained, 
both as regards chalk blackened and rendered less 
marketable or unmarketable, and as regards pumps 
corroded and eaten away by the action of chemical 
substances found in the water of the quarry and 
alleged to come from the defendants’ factory. It 
appeared that the blackening of the chalk in the 
plaintiffs’ quarry was caused by the conversion of 
ferric oxide, which occurs naturally in chalk, into 
ferric sulphide, and the dispute between the parties 
was as to the source of the sulphur compound which 
supplied the material for this conversion. The 
defendants made paper from wood. This manu- 
facture involved the boiling of the wood in converters 
with bisulphite of magnesia. The used-up liquor 
from the converters was passed out into a lead- 
lined drain, and thence to an open ditch of some 
950 ft. in length, and thence into a sump well 
excavated in the chalk, from which it was pumped 
into a drain discharging into the Thames. The 
plaintiffs’ case was that the wash sulphite liquor 
escaped from the ditch and sump and injured their 
quarry ; and it was admitted that between the end 
of the ditch and the sump there was an open cut- 
ting in the chalk along which the liquor flowed. 
The liquor when first poured into the ditch was at 
a very high temperature, and it was found that 
the liquor which reached the plaintiffs’ chalk 
pit was also at a temperature considerably 
higher than that of the air. _Thus upon one 
day when the temperature of the air was 47 deg. 
Fahr., the streams of water flowing from the 
various headings at one part of the quarry were 
found to record temperatures varying from 64 deg. 
to 70 deg. The defendants contended that the 
plaintiffs had failed to make out that the water 
which reached the quarries had come from their 
works. They alleged, further, that the sulphu- 
retted hydrogen which had caused the discolora- 
tion of the chalk might have been due to the presence 
of iron pyrites in the chalk, and that the abnormal 
temperature of the water ‘n the quarries could have 
been occasioned by chemical action which had 
caused sulphuretted hydrogen to be evolved. Mr. 
Justice Swinfin Eady, after a protracted hearing, 
in the course of which many expert witnesses were 
called on either side, gave judgment for the plain- 
tiffs, and he granted an injunction to restrain the 
defendants from allowing waste sulphite liquor or 
other foul or contaminating water to flow or perco- 
late into the plaintiffs’ quarry from the defendants’ 
works or premises. The damage to the pumps was 
assessed at 8901., the question of damage to the 
chalk being left to the official referee. 

This result seems to naturally follow from the 
short epitome of the facts which we have set out 





above. It has long been a principle of English law 
that if a man brings anything noxious on to his 
land which, in escaping, does damage to his neigh- 
bour’s property, he can be held responsible. Thus, 
in the old case of Turner v. Mirfield (34 Bravant, 
390), the defendant allowed a noxious and offensive 
refuse water to flow from his manufactory into an 
old pit on his own land, but which percolated under- 
ground into the plaintiffs colliery. He was re- 
strained by perpetual injunction. 

Although in a proper case the Court is not slow 
to grant redress for a nuisance of this kind, it has 
to be satisfied that rights have been interfered 
with. Thus, in the case of the Eastern and South 
African Telegraph Company, Limited, v. Cape Town 
Tramways Companies, Limited, a tramway company 
constructed part of their tramways to be worked 
by electricity without statutory sanction. During 
the working of the tramways part of the return 
electric current escaped, and injuriously affected the 
working of, but did not damage, a telegraph cable 
which was laid in the neighbourhood, and the tele- 
graph company were put to expense in providing a 
remedy therefor. In an action to recover the loss 
and expense so caused, it was held by the Privy 
Council that the general principle of law applied to 
the use of electricity in the quantity in which 
the tramway company used it, but that there was 
no such resulting loss caused thereby to the tele- 
graph company as was contemplated by that case. 








THE LATE MR. EDWARD WOODS. 
Born in April, 1814, this eminent veteran among 
our most distinguished engineers had attained the 
venerable age of eighty-nine at his death, on the 
14th inst. How lightly and happily he bore his 
weight of years was witnessed with wondering 
admiration by all who were privileged to accom- 
pany him in the visit paid, on July 24 last, 
to the Blagdon Water Works, in Somersetshire, 
constructed for augmenting the water supply of 
Bristol. In that excursion, to which the Council 
of the Institution of Civil Engineers were invited 
by their President, Mr. Charles Hawksley, as the 
engineer of the undertaking, Mr. Woods tramped 
about cheerily with the rest of the visitors over 
all the ground they had to traverse on foot, for 

——— the work completed and in progress. 
is public connection with the engineering pro- 
fession dates back to the time when he entered 
into the service of the Liverpool and Manchester 
Railway as their engineer. That was in 1834, 
while Mr. John Melling was still their locomotive 
superintendent, the railway having been opened for 
public traftic in September, 1830. It was thus his 
good fortune to have had the opportunity of observ- 
ing the gradual and progressive development of the 
railway system from its very early days. One of 
the first practical experiences he there gained was 
the importance of laying the rails on an elastic 
road-bed. In the first instance the line had been 
laid, during its construction in 1829, with wrought- 
iron rails, costing 11/. to 121. a ton, carried in chairs 
which were fixed in stone blocks in all the 
cuttings, whether in clay or in rock. Sleepers 
were only used on the embankments, in order to 
facilitate the repairs of the road and the raising of 
the line when the embankments settled. How 
firmly the mistaken belief in a rigid roadway was at 
first entertained may be gathered from the fact, 
recorded by Mr. Woods, that, in making the 
Manchester and Bolton Railway, Mr. Jesse 
Hartley, then the engineer to the Liverpool Dock 
Estate, who had great faith in solid masonry, 
and to whom the engineering of the line had been 
entrusted, even went so far as to build solid stone 
walls for laying the rails on; the whole road had 
afterwards to be taken up and relaid with sleepers. 
On the Liverpool and Manchester line the removal 
of the stone blocks from the cuttings was for- 
tunately a somewhat less serious undertaking; and 
they were used for building or strengthening the 
dwarf safety-walls, which were then also erroneously 
thought to be necessary along each side of the 
embankments, in order to save a train if it should 
get off the rails. These curious reminders of one 
of the earliest lessons learnt in the construction of 
permanent way remained for many years piled 


alongside certain portions of the railway, a standing | 
| a fine powder, which choked the fire-bars and tubes, 
}and was carried up the chimney and fell uncon- 


memorial of a two-fold misconception. 

The original tunnel of 2025 yards length, rising 
from Lime-street Station, in Liverpool, up a 
gradient of 1 in 97 to Edge Hill Station, was worked 
from the outset until March, 1870, with ropes 


¢ 





driven by a pair of winding engines at the top of 


the incline. But Edge Hill being in 1830 a resi- 
dential suburb, the boilers and chimney were re- 
quired to be placed about a quarter of a mile 
distant from the engine, to which the steam was 
conveyed through a cast-iron main of 10-in. bore, 
along a culvert driven through the red sandstone 
rock. Here during July, 1836, Mr. Woods made 
observations which showed that the condensation 
in the long steam main caused the loss of half the 
fuel burnt. Besides the tunnel, there were two 
other inclines on the Liverpool and Manchester 
Railway, each 1 in 90, which Mr. George Stephen- 
son originally contemplated working by fixed 
engines and ropes; but that intention was aban- 
doned after it had been found that locomotive ad- 
hesion was itself sufficient. In subsequently laying 
out the Lancaster and Carlisle Railway, Mr. Joseph 
Locke did not shrink from a locomotive gradient 
of 1 in 70 for the Shap Fell incline of seven miles 
length. Mr. Robert Stephenson, however, limited 
himself to 1 in 330 for the ruling gradient of the 
London and Birmingham Railway. The cost of 
working the three rope inclines from Edge Hill—- 
one for the passenger traffic to and from Lime- 
street, and two for the goods trains to and from 
the North Dock—was stated by Mr. Woods to 
have averaged 8d. per train-mile in 1852. 

Resistance to railway trains was an early subject 
of his experimental investigation. To determine 
the mean value of ‘‘ railway constants,” the British 
Association appointed in 1837 a committee, of 
which Mr. Woods was a member, together with 
Mr. Rennie, Sir John Macneill, Mr. Locke, Dr. 
Dionysius Lardner, and Mr. Hardman _ Earle. 
Their first experiments, reported by Dr. Lardner 
to the Newcastle meeting in August, 1838, were 
made in the same year by observing the known 
action of gravity upon trains of given weight 
descending given gradients ; the resistance could 
then be correctly deduced when a uniform velocity 
had been attained. Analysis of the engine power 
was not so satisfactory in Mr. Woods’s opinion, 
the information as to the action of the steam 
in the cylinders not being sufficiently accurate. 
Moreover, with regard to the air resistance, not 
only had the frontage resistance to be considered, 
but also the friction of the body of air carried 
along with the train. A second series of experi- 
ments—made in July and August, 1839, in modes 
differing from those of the first series—were 
reported to the British Association Meeting at 
Plymouth in 1841, both by Dr. Lardner and 
also separately by Mr. Woods, who had been so 
largely instrumental in carrying out both series of 
trials himself personally. 

On January 30, 1838, Mr. Woods read a paper 
to the Institution of Civil Engineers upon the 
locomotive engines on the Liverpool and Man- 
chester Railway, this paper giving, according to 
the Report of the Council for 1840, some of 
the earliest and most accurate details on the 
actual working of locomotive engines. It is pub- 
lished in extenso in the quarto vol. ii., and 
seems to have been his first recorded connection 
with the Institution, of which he was elected a 
member on April-7,-1846 ; a Member of Council on 
December 23, 1879 ; a -Vice-President on Decem- 
ber 20, 1881,and President on May 25, 1886. In 
1844 he laid before the Liverpool Polytechnic 
Society a review of the circumstances which had 
affected the consumption of fuel in the locomotives 
of the Liverpool and Manchester Railway from the 
opening of the line to the end of 1843. And again 
in 1850, while still in Liverpool, he published a 
pamphlet giving his observations on the consump- 
tion of fuel and the evaporation of water in loco- 
motive and other steam engines, and mentioned 
his personal knowledge of many facts connected 
with the history and development of the locomotive 
engine upon the first field of its ear yg to the 
transport of passengers and merchandise at high 
velocities—namely, the Liverpool and Manchester 
Railway. In 1848 he found the duty of 1 lb. of 
coke in the locomotives on this railway was 316,000 
foot-pounds, equivalent to 6} lb. of coke per 
horse-power per hour. On the ‘‘ Swiftsure” loco- 
motive he also made a trial at that early date 
of burning anthracite ; but he found that, as soon 
as put on the fire, much of it became converted into 


sumed on the carriages of the train ; steam could 
not be generated with itat the same rate as with coke. 
It was probably about that time that he had to 
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make a long tunnel under Liverpool, where serious 
difficulties were experienced, of a similar nature to 
those afterwards encountered on a larger scale by 
the Metropolitan Underground lines tunnelling 
under buildings in London. 

About the middle of last century Mr. Woods left 
Liverpool, and settled in London as a civil engi- 
neer on his own account. In 1852 trials began to 
be made of burning coal in locomotives, instead of 
coke, which till then had been universally employed. 
In 1853, in conjunction with Mr. W. P. Marshall, 
he presented three joint reports to the General 
Locomotive Committee of the London and North- 
Western Railway, giving the results of experiments 
carried out between London and Rugby upon the 
passenger and goods engines employed on the 
southern and northern divisions of the line. The 
conclusion arrived at was that engines of 18 tons, 
with 700 square feet of heating surface, worked 
the trains as satisfactorily as those of 30 tons and 
1300 square feet of heating surface, with a close 
coincidence in the water and coke consumption when 
running with equal loads at equal speeds; and 
it was recommended that the passenger engines, 
weighing 23 tons in working order, should have 
cylinders 16 in. in diameter by 20 in. stroke, and 
driving - wheels 64 ft. in diameter ; that the goods 
engines, weighing 25 tons in working order, and to 
draw a train of 264 tons, should have cylinders 
16 in. in diameter by 24 in. stroke, and driving- 
wheels 5 ft. in diameter ; in both classes the weight 
on drivers not to exceed 10 tons; grate area, 13 
square feet; heating surface in firebox, 80 square 
feet ; and in tubes, 900 square feet. The causes of 
the expenses on the southern division being heavier 
than on the northern were summarised. In 1854 
a further joint report was presented on the use of 
coal in the locomotives of the southern division ; 
and on the whole the conclusion seems to have 
been unfavourable to coal, for the larger portion of 
the then existing stock of engines. While 1 lb. of 
coke evaporated 8.65 lb. of water, 1 lb. of coal 
evaporated only 5.83 1b. In 1853, as subsequently 
stated by Mr. Woods, the duty of 1 lb. of coke in 
the London and North-Western engines was 
355,000 foot-pounds, equivalent to 5? lb. per horse- 
power per hour, being a saving of $ lb. on the con- 
sumption of 6} lb., which he had found in 1848 on 
the Liverpool and Manchester Railway. In his 
experience there was no fixed ratio between the 
evaporative power of firebox surface and tube sur- 
face in locomotive boilers ; and whatever the ratio 
might happen to be, it had nothing to do with 
economy of fuel. 

Though the battle of the gauges in 1838, pro- 
voked by Mr. Brunel’s adoption of 7 ft. for the 
Great Western Railway, showed that the majority 
of the combatants sided with the present standard 
4 ft. 84 in. gauge, Mr. Woods seems to have held 
the opinion, now largely shared, that the Irish gauge 
of 5 ft. 3in., or the Indian of 5 ft. 6 in., would 
have been preferable to either of the two then en- 
grossing almost exclusive attention. His own subse- 
quent experience comprised six railway gauges— 
5 ft. 6in., 4 ft. 8} in., 3 ft. 9in., 3 ft. 6in., 3 ft., 
and 2 ft. 6 in.—besides tramways of still smaller 
gauge. In the colony. of Victoria, where the 
5 ft. 3 in. gauge had been adopted and carried out 
for 453 miles; it was contemplated in 1872 to 
introduce a 3 ft. 6 in. gauge for 600 miles of 
new lines projected. Mr. Woods, Sir Henry 
Tyler, and Mr. T. E. Harrison, independently 
of one another, were requested by Mr. Childers, 
then Agent-General for Victoria, to report on 
the proposal. All three agreed in recommending 
that the existing 5 ft. 3 in. gauge should be adhered 
o for the new lines, rather than a second narrower 
gauge should be introduced ; and the Colonial 
Government decided to follow their advice. The 
difference in cost Mr. Woods calculated would not 
have been more than 3601. per mile in favour of the 
narrower gauge, against which would have had to be 
set the grievous disadvantages of a break of gauge. 

On the same grounds he was of opinion that in 
India it would have been preferable if branch lines 
had been made on the same 5 ft. 6 in. gauge as the 
main lines, regarding it as a fallacy to consider 
that the cost of a railway is proportional to the 
width of gauge. Generally, indeed, it may be said 
that he wisely looked upon a break of gauge as 
essentially a retrograde movement. None the less 
did it appear to him that a mistake had been origi- 
nally made by the Indian Government in sanction- 
ing lines equal and even superior to first-class 


and in the republics of South America, he found 
that standard-gauge railways were constructed at 
less than half the cost of the Indian lines. Prior 
to 1873 he had made 247 miles of 5 ft. 6 in. gauge 
in the Argentine Republic for little over 7000/. 
per mile, including sidings, stations, rolling-stock, 
and rails of 62 Ib. per yard. Yet earlier, about 
1859, he had to construct the Copiapo Extension 
Railway of 27 miles, from Pabellon to Chanarcillo, 
in Chili, under instructions that the line was to be 
worked by mules, instead of by locomotives, owing 
to the steepness of the gradients. Mule traction 
proving a failure, he then designed engines light 
enough for the rails of only 42 lb. per yard, with 
six-coupled driving-wheels having 4 tons on each 
wheel, and a four-wheel bogie carrying 8 tons, 
making 32 tons total. After the Antofagasta and 
Salar Railway of 2 ft. 6 in. gauge and 78h miles 
length, also in Chili, had been laid with light rails 
for the light traffic anticipated, the traftic became 
much greater ; and being then consulted, he had to 
advise that the line should be strengthened, though 
at a large extra expense. 

Mr. Woods had also had many years’ experience 
of working round curves of even as little as 4 chains 
radius (264 ft.) with engines having a four-wheel 
leading bogie with transverse motion, and without 
flanges on the leading driving-wheels. On the lines 
in South America so worked he had had no instance 
of derailment at the ordinary speeds of 25 to 30 miles 
an hour. With the Santiago and Valparaiso Rail- 
way in Chili he was connected from its projection 
in 1850, and supervised the construction of mate- 
rials for permanent way, iron bridges, and working 

lant. he engines, built from his designs by 

essrs. R. and W. Hawthorn, Newcastle-on-Tyne, 
had end-long play in the axle of the hind driving- 
wheels, to facilitate running round curves. For the 
Coquimbo line in Chili he afterwards sent out a tank 
engine with a two-wheel bogie truck, which proved 
highly satisfactory. For the Mollendo-Arequipa 
and Callao-Oroya Railways, made by the Peruvian 
Government, he superintended the materials sent 
out from Europe. Of the Fairlie engine he seems 
to have had a favourable opinion, owing to its 
whole weight being utilised for tractive power; he 
stated that it worked remarkably well on the 
Mexican Railway. 

At the Plymouth meeting of the British Associa- 
tion in 1877, Mr. Woods: was President of the 
Mechanical Section, to which on August 17 he de- 
livered an address on the subject of ‘‘ Adequate 
Brake Power for Railway Trains.” Therein he 
reported the experiments made by himself, in con- 
junction with Colonel Inglis, R.E., for the Royal 
Commission which had been appointed in 1874 to 
inquire into the causes of accidents on railways. 
The experiments had been made with eight systems 
of continuous brakes; and from the results ob- 
served he drew up a list of thirteen conditions, 
which he considered a perfect continuous brake for 
heavy fast trains should be called upon to satisfy. 
Apart from railway work, he was also engaged in 
the construction of buildings in Peru, for which, 
like some other engineers, he considered a lighter 
construction was preferable to one more solid, with 
a view to withstanding earthquakes better. So 
long ago as 1851 he built at Pisco, on the coast of 
Peru, a wrought-iron pier 2400 ft. long, on screw 
piles, which suffered no injury whatever in the 
great earthquake that overwhelmed the city of 
Arica, in the north of Chili, 550 miles south of 
Pisco. In 1877 he constructed a quay-wall at 
Bilbao without a cofferdam, by simply driving 
sheet piles in two rows at a distance apart equal to 
the width of the wall, and then removing the sand 
between them to the depth of 12 ft. or 15 ft. by 
means of a Woodford pump, and filling the trench 
with concrete. 

Turning to, yet another branch of engineering, he 
was consulting engineer to the Monte Video Water- 
Works in Uruguay more than thirty years ago. For 
the Corporation of the City of London he conducted 
a series of observations with Messrs. Joseph Quick 
and Son, in connection with the Water Bill of 1884, 
of which the principal object was to give house- 
holders the option of taking supplies by meter. 

From this cursory sketch it will be seen that 


large and unnecessary outlay. In the United States, | 


to relax his interest in the work going on in all 
phases of his profession. Doubtless both his strength 
of character, soundness of judgment, and fertility of 
resource were largely aided by the singularly 
amiable disposition and quiet manner which dis- 
tinguished him throughout his long and useful and 
active career, and made friends of all who enjoyed 
the privilege of his acquaintance. Mr. Woods 
married, in 1840, Mary, daughter of Mr. Thomas 
Goodman, of Birmingham, and he leaves two sons 
and two daughters. 








THE CONVERSAZIONE OF THE INSTI- 
TUTION OF CIVIL ENGINEERS. 

THE guests at the conversazione given by the 
President of the Institution of Civil Engineers 
during the present week were so numerous that, as 
has been usual in recent years, the function had 
to be extended over two evenings, one half of them 
being invited for Wednesday evening, and the re- 
mainder for last night. They were received by 
Mr. J. C. Hawkshaw and Miss Hawkshaw in the 
main Library. The entertainments provided in- 
cluded music by the band of the Royal Artillery, 
and vocal music under the direction of Mr. Robert 
Hilton. An interesting exhibition of views, illus- 
trating the eruptions at St. Vincent and Martinique, 
was made by Dr. Tempest Anderson. 

As usual, there was also a varied collection of 
models and other articles of technical interest. 
In particular we may instance the display of the 
Postal Telegraph Department, which formed an 
historical object-lesson in the development of tele- 
graphy during the past three-quarters of a century. 
The whole of the instruments were shown at work. 
The oldest of them was a 4-needle Wheatstone 
instrument dating from 1837. This was worked 
with eight keys—that is to say, two to each needle. 
On depression of one of its keys the needle was 
deflected in one direction, and on the depression of 
the fellow key, in the other direction. In each case 
its travel was limited by stops. In actual working 
the needles were operated in pairs, and the dial 
over which they worked had printed on it the 
letters of the alphabet in different positions. The 
signal sent was the letter lying on the intersection 
of the axes of two of the needles when deflected. 
Four wires were needed between the transmitter and 
the receiver. The speed attained is thought to have 
reached about 15 wordsa minute. The double-needle 
instrument shown dated from 1851, but the Highton 
single-needle instrument is three years older.. The 
earliest Morse instrument on view was one used in 
1850, and is still in excellent order. This embossed 
the signals on the tape, and gave a capital record, 
which, however, was in some lights not easy to 
read. It was accordingly followed by the bottle- 
inker, of which one, dating from 1860, was shown 
in action. In this instrument a bottle, closed by a 
porous plug, rested plug-end downwards against a 
type-wheel, which it served to ink. The combined 
sounder and galvanometer shown dated from 1870. 
On another table the present standard quadruplex 
instruments were shown at work. On this system 
four messages can be simultaneously transmitted 
over the‘line—two in each direction. During the 
conversazione messages were thus sent simul- 
taneously—one by hand at the rate of forty words 
per minute, and the other by an automatic sender 
at the rate of 200 words per minute. Working 
from both ends, 480 words per minute could thus be 
simultaneously passed over the wire by four dif- 
ferent transmitters. The automatic sender and 
receiver can, however, in case of need, be worked 
very much faster, it being possible to run the 
instruments at the rate of 600 words per minute, 
if the precaution is taken of balancing the induction 
of the line by means of condensers. 

An equally interesting telegraphic display was 
that due to the Eastern ‘Telegraph Company, who, 
in addition to a model of one of their cable 
steamers, showed an instrument they have just 
introduced for punching the tapes used in auto- 
matic sending. The punching in this case is ac- 
complished by a series of electro-magnets, which 
are worked by an ordinary cable-sending key, 
used in exactly the same way as if transmitting 
by hand over a good land line. Automatic trans- 





Mr. Woods was an engineer of wide experience and 
large views, who, during a lifetime co-extensive | 
with the history of the railway world, was always | 
found in the van of progress, and, even at the) 
advanced age which he was happily spared to) 
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attain, never allowed himself to rest on his oars or 


mission is superseding hand-sending for cable work, 
since it is much more regular, and it is therefore 
possible to increase the speed at which the signals 
are despatched. One of the latest types of syphon 
recorder was also shown. The syphon in this in- 
strument is connected to a moving coil, through 
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which the cable current passes in the ordinary way, 
but this coil is, in the modern instrument, in parallel 
with a highly inductive shunt, which is, however, 
of low resistance. The signal currents, being rapidly 
varying, hardly pass through this shunt at all, 
but almost wholly through the moving coil. Other 
currents, which vary slowly, however, and which 
formerly caused trouble by altering the zero of the 
syphon record, pass almost entirely through the 
inductive but low-resisting shunt, and hardly at all 
through the syphon coil ; so that a clear record can 
be obtained at a higher speed of transmission than 
was previously possible. 

In the same room Mr. R. J. Wallis Jones had 
an exceedingly interesting exhibit of steel and copper 
welds effected by the Thomson electric process. 
Many of the specimens shown were railway material 
from the shops of one of the principal British rail- 
way companies, where the process is in daily use. 
These consisted generally in the welding of drop- 
forgings to long shanks. They included draw-bars, 
joint-rods, and truss-rods for trussing the under- 
frames of the long bogie carriages now becoming 
so general. The rod in this case appeared to be 
about 12 in. in diameter, and we were informed 
that the weld was made in 65 seconds. Another 
interesting specimen shown was a printer’s chase 
built up of four finished bars, welded together at 
the corners. This was an example of ‘‘ dimen- 
sion’ welding, since the frame had to be finished 
to exact internal dimensions. The surplus metal 
at the welds in such cases is finally milled off. A 
novelty was shown in the form of some rectangular 
meshed wire - netting in which the wires were 
welded together at the crossing points instead of 
being twisted. This we understand is being turned 
out on a large scale in the United States. Other 
specimens showed the process of manufacturing 
finished bolts by welding an hexagonal head to a 
shank cut from a drawn bar. The burr at the 
weld is removed by a hollow mill at the same 
time that the thread is cut in the shank. 
Electrically - welded tubes were also exhibited. 
These are made commercially in 15-ft. lengths, and 
are claimed to be but very slightly inferior to the 
drawn article. The ends of some have been ex- 
panded cold without developing the slightest sign 
of imperfection in the weld. Copper- welds were 
also shown, ranging in size from joints in No. 23 
S. W.G. wire to others in bars ,*; in. by § in. A small 
machine for the automatically welding of light 
sections was shown in action, being run off the 
lighting circuit. With it a boy can make from 
300 to 800 welds per hour. The maximum power 
taken is 4 horse-power, and the machine can weld 
iron or steel bars up to .02 square inch in area, 
or, say, s' in. in diameter. 

An exhibit of a somewhat kindred character was 
made by Mr. C. E. Masterman, who showed welds 
and mends effected by the use of thermit. Amongst 
these was a heavy rail weld, and the moulds used 
for this purpose were also shown. Quite a large 
piece of pure chromium, reduced by the aid of 
thermit, was also exhibited. The slag produced in 
the reaction contains rubies, and a large sample 
of it was shown ; as also a grinding-wheel, made 
from the slag, and sold under the name __of 
**Corubin.” 


A new turbidimeter was shown by Mr. Charles} 


Anthony, Jun. In this instrument the field of 
view of an eye-piece, fitted with a Nicol prism, 
is illuminated in ha!f by light, which has passed 
through a second nicol, and in half by the light 
which has passed through 50 centimetres of the 
water under test. By rotating one of the nicols 
the illumination of both halves of the field could be 
equalised, and the degree of rotation necessary for 
this forms thus a measure of the turbidity of the 
water. 

Mr. S. E. Thornton showed in the same room a 
fine series of limit-gauges and end measures, made 
by the Newall Engineering Company, Limited, of 
London. A 12-in. measuring machine of the same 
make was also on view. ‘This was arranged to read 


1 " 5 ‘ 
of aninch. Another interesting 


10,000 
instrument was an internal measuring -machine, 
presumably intended for ordnance work. It con- 
sisted of a casting having three arms, making 
120 deg. with each other. In each arm was a 
hardened steel plug, the outer ends of which could 
be brought in contact with the sides of the hole 
to be measured by a conical bolt, which could be 
traversed by a micrometer screw under the inner 
ends of the plugs. Close by Mr. J. C. Sykes 
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exhibited a model of his system of operating 
railway points and signals electrically. This ex- 
hibit is at the present moment of special interest 
in view of the attention now attracted to the matter 
of reducing the manual labour now necessary at 
important junctions; but the apparatus cannot 
be easily understood without the aid of drawings. 
Near this, Mr. Thomas Messenger, A.M. Inst. C.E., 
had a model of his instrument for measuring 
the deformation of furnaces, which has already 
been illustrated in our columns. 

In the Council-Room, Mr. J. Emerson Dowson 
showed a model of a 50 horse-power gas-producer 
of a new type, in which the waste heat from 
the producer is utilised to generate the necessary 
steam, and to heat the air before it is passed 
into the generator. With this plant the air and 
steam are drawn through the producer by the 
suction of the engine, so that the production of 
gas is in direct proportion to the demand, and 
no gas-holder is accordingly required. A new 
method of galvanising iron and steel, known as 
‘* Sherrardising,” was represented by some samples 
of metal thus protected. In this process the 
articles to be treated are, after pickling, heated 
in contact with a mixture of zinc and zinc oxide. 
As a result, they become covered with a thick and 
firmly adherent coating of zinc. 

Some notice should be taken of the capital ship 
and engine models shown. Mr. James Holden, of 
the Great Eastern Railway, was responsible for a 
model of one of his finest express engines—the 
Claud Hamilton. The Hon. C. A. Parsons showed 
in the Reading-Room a model of a 4000-kilowatt 
turbo-alternator, and also a turbine blowing-engine 
which has been built to deliver 18,100 cubic feet of 
air at a pressure of 12 lb. per square inch. In 
the Library he also showed a model of the Turbinia. 
Mr. Yarrow showed here a model of one of the 
31-knot torpedo-boat destroyers, of which he has 
supplied five to the Japanese Navy. Models of 
the ice-breaking ferry steamer Baikal and of the 
Ermack were shown by Mr. H. F. Swan, C.B., 
whilst Mr. Andrew Brown showed a model of the 
dredger Percy Saunderson, built for the European 
Commission of the Danube. 








THE ENGINEERING CONFERENCE. 

Tue Engineering Conference, promoted by the 
Institution of Civil Engineers, is being held this 
week under the presidency of Mr. John Clarke 
Hawkshaw, President of the Institution. As our 
readers are aware, the Conference is a bi-annual 
function, and the last meeting was due in 1901. 
In consequence, however, of the International 
Engineering Congress held in Glasgow during that 
year in connection with the Exhibition, the Civil 
Engineers, as we have explained in our article on 
page 817 of the present issue, did not call together 
a meeting of their members as a conference that 
year, although they took charge of two of the 
sections, and their then President, Mr. James 
Mansergh, acted as President of the Congress, 
the Honorary President being Lord Kelvin. It 
is; therefore, four years since the last Engineering 
Conference of the Institution was held. 


THe JAMES Forrest LEcTURE. 


The proceedings of the present Conference com- 
menced on Tuesday evening, June 16, when Mr. 
W. H. Maw delivered the eleventh ‘‘ James For- 
rest” lecture in the Theatre of the Institution. 
This lecture, which we shall print in full in an 
early issue, was on ‘‘Some Unsolved Problems in 
Engineering.” Mr. Hawkshaw, who presided, 
before introducing the lecturer, referred to the 
loss which the Institution had suffered through the 
death of Mr. Edward Woods. On another page 
we give an obituary notice of this old and highly- 
respected member of the Institution. Mr. Maw 
then delivered his lecture, at the conclusion of 
which a vote of thanks was proposed by the Pre- 
sident, and seconded by Sir Frederick Bramwell. 


Tue InaveuraL AppREss. 

On the following day, Wednesday, June 17, 
members of the Institution met at 10 o’clock in the 
Theatre of the Institution of Mechanical Engineers, 
to hear the inaugural address of the President of 
the Institution. This we print in full on another 
page. 

At the conclusion of the reading of the address 
a vote of thanks was proposed by Sir John Wolfe 
Barry, and seconded by Sir William White. Mr. 
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Hawkshaw having briefly returned thanks, the 
members separated to attend the various sections. 


MEETINGS OF THE SECTIONS. 


The Conference has keen divided this year into 
seven sections, of which the following is a list :— 

Section I.—Railways. Chairman—Sir Guilford 
Molesworth. 

Section II.—- Harbours, Docks, and Canals. 
Chairman—Sir Leader Williams. 

Section III.—Machinery. Chairman—Dr. Alex- 
ander B. W. Kennedy. 

Section IV.—Mining and Metallurgy. Chair- 
man—Mr. E. P. Martin. 

Section V.—Shipbuilding. Chairman—Sir John 
I. Thornycroft. 

Section VI.—Water Works, Sewerage, and Gas 
Works. Chairman—Sir Alexander Binnie. 

Section VII.—Applications of Electricity. Chair- 
man—Mr. Alexander Siemens. 

Of these sections, Nos. V. and VI. did not hold 
any meetings on the 17th inst. Of the proceedings 
of the other sections on that day we subjoin reports. 


SECTION I.—RAILWAYS. 
Loaps on BrIpGEs. 


Sir Guilford Molesworth occupied the chair of 
the Railway Section of the Conference on its meet- 
ing on Wednesday. Three papers were down for 
discussion, the first to be taken being that by Mr. 
Alexander Ross, M. Inst. C.E., dealing with ‘‘ The 
Assimilation of Railway Practice in respect of 
Loads on Bridges up to 200-Ft. Span.” This 
paper, which we reproduce in full on page 830, 
advocated the adoption of the ‘same standard load- 
ings for all railway bridges in the United Kingdom, 
and gave tables of equivalent distributed loads for 
all the heaviest engines now in use within the four 
seas. 

The discussion was opened by Mr. F. R. Upcott, 
C.8.I., whopointed out that the Government of India, 
being the proprietor of by far the largest portion of 
the Indian railway mileage, had already been com- 
pelled to take up the question of fixing standard 
loads for the bridges for Indian lines, and these 
standards were used for bridges of all spans up to 
350 ft. There being two gauges in India—viz., 
the 5 ft. 6 in. and the metre—two systems of 
standards were necessary. In preparing these 
standards the equivalent distributed loads had been 
deduced from an imaginary typical locomotive ; 
but, as a matter of fact, it turned out that this 
particular type was such as it would be impossible 
to build, and, as a consequence, the standards were 
jast year thoroughly revised, mainly through the 
instrumentality of Mr. Robertson, who was, he 
observed, present, and would, he hoped, give them 
some particulars as to what the present standards 
were. 

Mr. F. E. Robertson, C.I.E., in response to 
Mr. Upcott’s appeal, laid on the table five copies 
of the tables of standard equivalent loads adopted 
by the Indian Government for use in the design 
of new bridgework. It should, however, he said, 
be stated that in exceptional cases these standard 
loads might be increased by 25 per cent., or, on the 
other hand, in the case of lines having trafic of a very 
light character, might be reduced in a-similar ratio. 
The standard equivalent loads had: been prepared 
by plotting down the moments and shears produced 
by all the engines likely tobe used, and the curves 
obtained were then smoothed out in the usual way 
in determining the equivalent uniform loads. The 
typical train was taken to consist of two typical 
locomotives followed by a train of 1.2 tons per foot- 
run in the case of the 5 ft. 6in. gauge, and by 
0.8 ton per foot for the metre gauge. It should 
be remarked that separate tables were needed for 
the shears and the moments. The equivalent 
uniform load deduced from the bending moments 
would result, the speaker said, in some of the 
web members being from 5 to 15 per cent. 
too light ; and inversely an equivalent shear load, 
if used for deducing the bending moments, would 
result in the chords being 5 to 15 per cent. too 
heavy. In addition to these tables there were others 
giving cross-girder reactions, and also the allowance 
for impact, which was made to vary not only with the 
span, but also with the length of the span loaded. 
The wind loads provided for were equivalent to 56 lb. 
per square foot on the unloaded girder, or, alter- 
natively, 30 Ib. per square foot’on the whole area of 
train and girder in the case of a loaded bridge. No 
allowance whatever was, however, made unless the 
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stresses thus calculated amounted to as much as 
25 per cent. of the normal direct load stresses. 
The working stress allowed was 8 tons per square 
inch in tension or compression, 5 tons in shear, and 
11 tons in bearing. 

Mr. Fyson, who spoke next, suggested that the 
matter of standardisation was being overdone. 
Standards were all very well in the case of bolts, 
rivets, and the like, and even in the case of certain 
rolled sections, but he thought that where design 
and imagination were required there should be no 
attempt to hamper engineers. Even if standards 
for rolled sections were adopted, he did not think 
makers would carry large stocks, and one might 
therefore have to wait just as long for the 
new standards as before their adoption. He 
failed to understand how it happened that locomo- 
tive superintendents had built engines too heavy 
for their roads, as was evident had been done. He 
should have thought that in bringing out a new 
type the locomotive superintendent would have con- 
sulted the engineer to the line as to the weights 
permissible. He thought that the limit of wheel 
weights had now in all probability been reached, 
and that we should never get much more than 
10 tons as the maximum wheel load. The wheel 
had a line bearing on the rail, and were the inten- 
sity of pressure too great, damaged treads and 
crushed rails would result. He appealed to the 
engineers in charge of demolition works and bridge 
replacements on our railways to take careful notes 
of any signs of weakness or failure in old structures, 
as in this way only could sound guidance be ob- 
tained as to what metal really would stand in prac- 
tice. 

Mr. Fyson considered the question of shearing 
strains even more important than bending strains. 
The latter were much more easily calculated ; but 
the equivalent uniform load for bending moments 
would not, as Mr. Robertson had already pointed 
out, give the web strains. In a case which had 
recently come before him—a shallow girder to 
carry a very heavy travelling load—he found that the 
flange stresses had been carefully calculated and pro- 
vided for ; but, on examining into the shears, it was 
found that the shearing stress on the rivets ranged 
from 8 to 10 tons, and the bearing stress up to 18 tons. 
In his own practice, wherever possible, he used a 
formula for fixing the equivalent uniform load on 
bridges. This formula was 


Equivalent uniform load in tons per foot-run = 


+ span in feet’ 

He disagreed with Mr. Ross’s statement that 
with the heavier loads now coming into vogue it 
would be necessary to diminish the distance be- 
tween cross-girders now usual. His own investiga- 
tions led him to an opposite conclusion, and he 
found that, practically speaking, the greatest 
economy was attained when this distance was such 
that the weights of the rail-girders were equal to 
the weights of the cross-girders. The maximum 
weight was reached with cross-girders spaced at 
about 3 ft. span. 

Mr. W. J. Cudworth, who rose next, did not 
agree with the last speaker in thinking that there 
was any danger of overdoing the matter of standardi- 
sation. In fixing such standards, however, he thought 
that the basis should be not the absolute maximum 
loads, but the maxima met with in ordinary prac- 
tice. In the case of highway bridges in country 
districts, for example, he suggested that the stan- 
dard loads for which they should be designed should 
be a couple of the 15-ton road-rollers tabulated by 
Mr. Ross. A bridge designed on these lines would 
also be safe for the occasional passage of a 20-ton 
roller or the heavy traction engines, also tabu- 
lated. In industrial towns stronger bridges would 
be necessary, but he thought the plan suggested 
ample for country districts. Similarly, with 
regard to locomotive weights, he would point out 
that the ten-wheelers tabulated by Mr. Ross were 
quite exceptional, and, therefore, he thought ordi- 
nary practice in fixing loads for railway bridges 
might well be based on the lighter eight-coupled 
engine, and equivalent loads based on this would 
form a fair standard for average practice. 

Mr. Edouard Sauvage, of the Western Railway 
of France, who followed, thought it would be of 
interest, in respect to the matter of replacing old 
bridges, if he drew attention to the results of in- 
vestigations made on his line. They had there in 
use a number of cast-iron girders of from 15 to 
20 ft. span, which, if of modern metal, would 
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probably be unsafe. The quality of the iron used 
in them had, however, been so remarkable that 
these bridges were still adequate to the traftic re- 
quirements. With respect to longer bridges of 
wrought iron or steel, he wished to draw attention 
to the researches of M. Rabut. This gentleman 
had devised very perfect instruments for determin- 
ing the actual stresses in bridge members under 
their daily loads, and it was found that in some 
bridges, which it was feared were becoming too 
light for the increased weight of their loads, the 
real stresses were. in point of fact by no means 
excessive, and it was therefore quite unnecessary to 
replace them. 

The next speaker was Mr. J. G. Barton, C.B., 
who suggested that the gradual increase of railway 
engine weights had now nearly reached its limit, 
not only for the reasons advanced by Mr. Fyson, 
but because the probable introduction of electric 
traction within the next few years would lead to a 
diminution of axle loadings. It would be well, 
therefore, to be cautious in the matter of further 
increasing the strength of our railway bridges. It 
should also be remembered that, in the case of 
really large structures, the stresses should be de- 
duced independently of any system of standard 
equivalent uniform loads. 

Mr. J. M. Moncrieff suggested that, before adopt- 
ing any system of standards, a committee appointed 
by the Institution of Civil Engineers should inquire 
into the actual wheel loads now in use in the British 
Isles. Like Mr. Fyson, he disagreed with Mr. 
Ross as to the necessity of more closely spacing 
cross-girders iu the future. Numerous cross-girders 
meant short panels, shallower main girders, and 
more numerous joints, all of which increased the 
cost of the structure. He had recently seen a 
bridge built to the designs of an engineer well 
known to them all, in which this fault was very 
pronounced, there being twice as many joints, and 
twice as much material used, as was really neces- 
sary. 

Sir Guilford Molesworth, in bringing the discus- 
sion on this paper to a close, said that he had him- 
self tried to introduce standards in India many 
years ago, but traffic managers soon required heavier 
trains to be moved, and this led to the introduction 
of heavy engines to haul them. Whether the limit 
of wheel loads had really been reached, it was hard 
to say. Years ago, when iron rails were used, he 
quite thought the maximum had already been 
reached ; but the introduction of the steel rail had 
falsified his conclusion. It might be that in the 
future the introduction of new materials might again 
allow the present apparent limit to wheel weights 
to be raised. 

In reply to the discussion, Mr. Alexander Ross 
said that he could not agree with Mr. Fyson that 
the adoption of standards would stifle an engineer’s 
ingenuity or hamper him in designing his struc- 
tures. As to another question raised by Mr. 
Fyson, he would say that the locomotive super- 
intendent and the engineer to a line did consult 
together, but that did not prevent an increase in 
engine weights. The locomotive superintendent 
would build an engine which he would call an 
experiment ; but this soon became a standard, and 
it would be very difficult for the line engineer to say 
that he would not have it. He thought, therefore, 
it would be better-to adopt at the outset a hypothe- 
tical engine which: could not. be.exceeded, and thus 
have the bridgework of the line in advance of the 
actual traffic requirements. As to the matter of 
failures of old work, he had never had any, and 
could not therefore supply data of the kind de- 
sired. Bridges, in short, were kept under constant 
inspection, and replaced before they became dan- 
gerous. With respect to the spacing of cross- 
girders, he would say that in advocating closer 
spacing he had in his mind plate-girder bridges of 
short span, and not large triangulated structures. 
He thought Mr. Barton was too sanguine in his 
views concerning the general adoption of electricity 
for working railways within the near future, 
though it would probably be done ultimately, and 
he presumed that axle loads would then be dimi- 
nished. 

Raitways and HicH Speen. 

The next paper on the programme was that of 
Mr. J. C. Inglis, M. Inst. C.E., but owing to the 
unexpected and regretted death of Sir Joseph 
Loftus Wilkinson, the author was unable to attend. 
The paper was therefore read by the secretary to the 
It dealt with ‘‘ The Design of Permanent 





Way and Locomotives for High Speeds,” and will 
be found printed in full on page 830. 

The discussion on it was opened by Mr. J. W. 
Jacomb-Hood, who thought that it would be im- 
possible to disagree with the general principles 
advanced by Mr. Inglis. He would himself 
emphasise the importance of maintaining the 
accuracy of the gauge, and thought it was a 
matter as to which they would have to be more 
careful in future. It would be of little interest 
to raise the question as to rail shape, since British 
railway engineers were definitely committed to the 
use of chairs. But whilst they agreed in this, and 
in the length, weight, and, to a large extent, in the 
section of their rails, there were great differences 
in the methods in vogue on different lines in 
the matter of fixing chairs to the sleepers. He 
thought the plan adopted for this on the Great 
Western line was of especial interest: The chair 
was secured by two fang-bolts. It was placed 
in position on its sleeper by machinery, and pressed 
into contact by a load of 10 tons. Whilst still 
under pressure, the fang bolts were screwed home 
by a box key. No other fastening with which he 
was acquainted gave the same effect. In fixing the 
chair by spikes it was impossible to load the chair 
up to anything like the maximum wheel load, and 
consequently there was always some “‘ give” in the 
fastening. He thought all permanent-way engi- 
neers would agree with Mr. Inglis in advocating 
the use of leading bogies on locomotives as making 
the engine easier on the track. The old four- 
coupled locomotives without the bogie were re- 
sponsible for a lot of damage. 

Mr. Lionel Wells, who spoke next, was surprised 
that with the introduction of bogies it was still 
thought necessary to make 40 chains the least 
radius of curves to be traversed at high speed. He 
suggested also that some definite standard should 
be adopted for the amount of superelevation 
allowed. It'was true that district engineers should 
have some latitude, but they should also have some 
general guidance. In 1895, when Mr. Hunt re- 
ported to the International Railway Congress on the. 
matter of permanent way, the two companies which 
differed most in the matter of fixing sleepers. were 
the Great Western and the North Eastern. The 
latter then used two spikes only to fix the chairs. 
He understood these had now been increased in 
number, and it would be interesting to know why. 
The maximum curves to be permitted at junctions 
was also a matter, he thought, on which some lead- 
ing was required. As to the distance needed 
between reverse curves, he thought the 700 ft. 
suggested by Mr. Inglis very long, and that it 
would prove expensive to work to. The choice, 
in fact, lay between adopting sharper curves with a 
longer length of tangent between them, or using 
easier curves and shortening the tangent. 

Mr. Macintosh, who followed, said that more pro- 
vision should be made for wear in the designing of 
flat-bottomed rails. The American sections for 
flange rails had a wide foot, being designed for use 
with soft-wood sleepers. This combination should 
be exceptional, but was permissible with the adop- 
tion of tie-plates. The bull-head principle might,, 
he thought, be applied to flat-bottomed rails as 
well as to chair rails. As an illustration, he might 
mention a 30-lb. rail, designed for an Indian rail- 
way, and intended to last until the wear amounted. 
to 5 lb. per yard. Its moment of resistance. was 
2.2, or the same as a typical American section. In 
another standard section of the same weight, how- 
ever, the moment of resistance with a new rail was 
2.25; but after this and the Indian rail had both 
lost 3 lb. per yard in weight, the Indian rail 
remained with a moment of resistance of 1.87, 
whilst the former was reduced from 2.25 down to 
1.78. As to the weight of rail to be adopted at the 
outset, this was sometimes settled by the financial 
consideration of obtaining the stiffest rail, when 
new, for the money. This, however, though some- 
times unavoidable, was not really economical. 
Thus an 80-lb. rail designed on these lines would, 
taking the wear at } 1b. per annum, last 10 years. 
By increasing its initial weight to 85 lb., it would 
last 20 years. In the former case, the aunual charge 
to be met on a first cost of 1001. would be 71. 19s., 
whilst with the heavier rail the annual charge on 
an initial cost of 106/. 5s. would be but 31. 4s, 

Mr. Lart said that he failed to see any special 
advantage in bolting up the chairs under heavy 
pressure, as described by Mr. Jacomb-Hood, since, 
on the London and North Western, which stood, 
he thought, first in the matter of the excellence of 
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its permanent way, they actually introduced a piece 
of felt 4 in. thick under each chair. These chairs 
were held in place by two spikes and two trenails. 
Certainly the Great Western used two bolts only 
to fasten their chairs, which was possible, he 
thought, because the chairs were stepped and the 
sleeper cut to fit. He could not agree that engines 
with a single leading axle were hard on the road. 
He had much experience with the old 7 ft. 6 in. 
Ramsbottom six-wheelers. These had a_ short 
wheel-base, and certainly were not liable to plunge 
at high speeds. Bogies, he thought, were really 
harder on the track going round curves, owing 
to their liabilty to ‘‘hunt,” whereas the rigid 
wheel-base of the six-wheelers kept all the flanges 
pressed against the rail. He did not agree either 
that curves of less than 40 chains should not be 
traversed at highspeed. There was a curve of con- 
siderably less radius near Penrith, the supereleva- 
tion of which was 5 in., and he had often rounded 
this at 70 miles an hour with perfect steadiness 
and safety on engines having no bogies and a 
rigidly fixed leading axle. He thought attention 
should also be called to the question of rail-lengths. 
On the London and North-Western line 60 ft. was 
now the standard ; this gave a smooth road and fewer 
joints. He would also refer to Mr. Webb’s method 
of distributing weights on bogie engines. The lead- 
ing axle of the bogie carried less weight than the 
trailer, and served to ‘‘lay” the road. He thought, 
moreover, that the old single drivers were by no 
means engines to be despised, though he understood 
that the old Great Northern 8-ft. singles were being 
scrapped as fast as they came into the shops for 
repairs. 

Mr. W. R. Galbraith suggested that it was little 
use saying sharp curves should not be traversed at 
a high speed, asa driver who was late would make up 
time, irrespective of notice-boards limiting his speed. 
In one instance he knew of in the West of England 
the rules called for a speed of not more than 
7 miles per hour round a certain curve, but the 
drivers often ran it at 30. In fact, there were two 


considerations involved. There was the question| Hood spoke next, and explained that on the South- 


of safety, and the question of comfort. If the 


latter was to rule, he thought for speeds of 60 miles | worked entirely by automatic signals since April 1, | te : : 
an hour—which in practice meant 70—the radius of | 1902. The more experience they gained of the| sideration of the Papers, of which there were three. 
the curves should not be less than 60 chains ; but, | system the more confident they felt of its future 
apart from this, sharper curves were quite safe.|extension. The difficulties had been very great ; 
On the North British line he knew a curve of| but from the date when they actually commenced 
30 chains radius, on a down gradient of 1 in 75, | to use the system for governing train movements, 
which was often traversed at 70 miles an hour. On| and not merely as an experiment, there had been 
the Great Central Railway 80 chains was the| practically no failures. Occasionally a battery got 
minimum radius. As to the proposal to keep| weak, and had to be replaced ; but in no instance 
700 ft. of tangent between reverse curves, he| had a signal been off when it should have been on. 
thought it could not be done, and he would rather| He wished, however, to correct Mr. Cudworth on | Te 
suggest the use of spirals, so as to let the train|one point. As applied on the South-Western line, | discussed together. 
only one home signal was closed behind the engine, 
Mr. T. R. Johnson wished to correct Mr. Lionel | and not two, as stated. Each section was, in short, 


enter the curve gradually. 


Wells’s statement that there were no general stan- 
dards as to the superelevation given to curves on 


British railways. On the Great Northern line com-| use of the term “‘normal clear,” as describing the 
plete tables had been prepared and handed over to | South-Western system. This might be misunder- 
the district engineers for their guidance. As to the| stood to mean that if anything went wrong, the 


question of traversing curves at high speed with| signal fell to clear, whereas the exact opposite 
The most interesting point in 


this connection was the economy to be effected. 
nut also on the kind of rolling stock used. He] This was not entirely a money question, since other 
For example, they had 


comfort, he would point out that this did not de- 
— on the state of the permanent way merely, 


quite agreed as to the importance of maintain-| considerations came in. OX they 
ing the track to gauge, and in the matter of|some time ago to adopt electricity for lighting a 
crossings this was of especial importance. The| shunting yard, at an increased cost, as compared 
older practice had been to make these } in.| with gas, of 10 per cent., but this extra expense 
tight to gauge, as also the heels of switches, | was made good ten times over in the saving of time 
but it was much better to preserve the line to|in the yard. On the South Western, as stated by 
Mr. Cudworth, they had adopted the plan of con- 
Mr. Louth, who replied to the discussion for|veying power to the signals through pipes from a 
Mr. Inglis, confirmed Mr. Johnson’s statements as | central power station. 
to the use of standard superelevations on English} perhaps, greater than it was with the electro-gas 
lines. On the Great Western the tables compiled | system used on the North Eastern, but they were 
were in the hands not only of the district engineers, | driven to adopt it owing to power being needed for 
but each ganger had also one to work to. As to| working the signals at certain junctions, so that it 
the length to be allowed between reverse curves, he| had only been necessary to lead pipes from an 
thought that the length of about 700 ft. was really | already existing compressing station. 
needed, in order to allow the cant for the superele-| understand-Mr. Elliott Cooper’s difficulty as to the 
vation of one curve to die away, and the reverse} working of mixed traffic by means of automatic 
cant for the next curve to start gently. As to rail | signals. 
lengths, the Great Western had long used 45-ft.|municating with the section boxes, which were 
rails, and had laid also a good many of 60 ft. With | never more than 5 or 6 miles apart. 
respect to the restriction of speed round curves, he | 4 breakdown, the guard communicated by telephone 
could not agree that it was impossible to make the | with the nearest box, and no more difficulty arose 
drivers observe it. It was true that if behind time | in clearing the line than with manual signals. 
Mr. Cudworth, in reply, said that whilst he was 
watched and reported in case of disobedience. He | convinced that automatic signalling was economical, 
thoroughly believed in keeping the gauge to/he was not prepared to state definitely the exact 
standard in every case save that of curves below} money saving. Ofcourse the system was not applic- 


standard gauge. 


a driver was tempted to run too fast; but he was 











10 chains radius, where a little easement was neces- 


sary. 


Avtomatic SIGNALLING. 

The third paper taken was one by Mr. W. J. 

Cudworth on ‘‘ Automatic Signalling,” which will 

be found on page 832 of this issue. 
y 


was opened 


“*24 man” box. 


Mr. John Wilson, who drew atten- 
tion to the economies likely to be effected by 
the introduction of automatic signalling. Traffic 
facilities would be increased, and many signal-boxes 
would be rendered unnecessary. The Hall Signal 
Company, he might add, had already installed 1100 
of the electro-gas signals described in Mr. Cud- 
worth’s paper, and the matter had got much 
beyond the experimental stage. 
question had been definitely adopted by the Balti- 
more and Ohio Railroad Company. He had got out 
some figures for a leading railway company which 
enabled a comparison to be made as to the money- 
saving which might be effected by automatic 
signals. The case considered was an intermediate 
The annual cost of such a box, 
including interest on capital, maintenance, and 
wages, was found to be 238]. per annum, whilst 
with automatic plant, serving the same purpose, 
the total amount would be but 651. The track- 
circuit system had some great advantages, but on 
English lines there was one difficulty in adopting 
it, in that the Mansel wheels used on passenger 


The system in 


able to shunting operations, which, however, were 
generally effected at large stations, where the auto- 
matic system would naturally not be used ; but it 
was eminently suited to roadside stations and 
ordinary running junctions for branch lines. On 
the North-Eastern their practice was the same as 
on the South-Western in respect to the number of 
stop signals behind a train. Should an engine- 
driver find an automatic signal at ‘‘ Danger,” he 
was required to wait three minutes, and was then 
permitted to creep forward with his train under 
thorough control. With respect to the use of 
the words, ‘‘ Normal clear,” in connection with 
the South-Western system, he understood Mr. 
Jacomb - Hood’s objection. The term, in the 
sense he had used it, was, however, of American 
origin ; and as it was well established in the States, 
he thought his use of it in connection with the 
South - Western signals was excusable. Adopt- 
ing it, therefore, he thought that the ‘‘normal 
danger” signals used on the North Eastern had 
some advantages. On lines with light traffic a 
signal might stay in its normal position for 90 per 
cent. of the day. If it stuck through frost or snow, 
it would, therefore, be much more likely to stick in 
the ‘‘safety” position if of the normal clear type, 
and this might be highly dangerous. A signal 
stuck at ‘‘ line blocked ” was not a source of danger, 
but a signal stuck at ‘‘clear” might lead to serious 
accidents. 





stock did not allow the track circuit to be satisfac- 
torily short-circuited by their axles. ‘i 

Mr. R. Elliott Cooper, who followed, whilst 
admitting the advantages of automatic-signalling 


Western line, the trains had, on certain lengths, been 


SECTION II—HARBOURS, DOCKS, AND CANALS. 
Section II., which dealt with harbours, docks, 
plant for roads on which the bulk of the business| and canals, met on Wednesday in the Council 
was passenger traffic, questioned its applicability | Chantber of the Guildhall, Westminster, and the 
to lines carrying a heavy mixed traffic. In the| attendance was so satisfactory that the whole of 
case of a breakdown of a mineral train, for example, | the seating accommodation was practically taken 
he did not see how the section was to be cleared| up, while the proceedings were characterised by 
without a departure from the rigidity of the auto-| considerable animation. 
matic system. He had no doubt this contingency | Chairman of the Section, presided, and was sup- 
was provided for, but he would like to know how. | ported by the Vice-Chairmen, Messrs. B. Hall 
On the invitation of the Chairman, Mr. Jacomb-| Blythe, M.A.; C. A. Brereton; William Matthews, 
C.M.G. ; and H. H. Wake; while Messrs. W. T. 
Douglass and W. H. Wheeler attended as secre- 
The Section at once proceeded to con- 


Sir Leader Williams, the 


taries. 


Mr. Cecil West Darley, Engineer-in-Chief of the 
Public Works Department, Sydney, read the first 
paper on ‘‘ Dredging in New South Wales,” and 
Mr. Douglass, in the absence of Mr. J. H. Apjohn, 
read his paper on ‘‘ Dredging, with Special Refer- 
ence to Rotary Cutters.” Both these papers are 
reproduced on page 833 of this issue, and were 
Mr. L. F. Vernon-Harcourt opened the dis- 
cussion. He stated that it was largely owing to the 
rotected by one home and by one distant signal. desire to transport the material dredged for land 
e also felt inclined to object to Mr. Cudworth’s | reclamation that caused suction dredgers to be used 


was the case. 


‘ 


The first cost of this was, 


Each signal-post had a telephone com- 


inclay. Otherwise, the bucket dredgers which had 
done so well on the Clyde, Tyne, and Tees, would, no 
doubt, be preferred. He had seen at work recently 
on the Continent floating dipper dredgers, with a 
bucket 7 cubic yards in capacity, working very 
satisfactorily. In a communication which he had 
received from an engineer in Canada, details were 
given of the work done by the suction dredger, 
J. Israel Tarte, working in the blue clay in the 
river St. Lawrence, between Quebec and Montreal. 
It had deepened to the extent of 3 ft. a channel 
8000 lineal feet in length and 325 ft. wide. Last 
fall 1,160,000 cubic yards had been excavated in 
52 working days, a performance which was charac- 
terised as in large measure unique ; 20,000,000 cubic 
yards have yet to be moved in the St. Lawrence, 
and another larger dredger is to be built in Canada. 
At the Bruges Canal the suction end of the pipe 
was usually kept 5 ft. below the level of the silt, 
so as to reduce the anount of water pumped 
with the silt. A somewhat remarkable ex- 
perience was described in connection with the 
silt at the entrance of the Kaiser Wilhelm Canal. 
Between the mouth of the Elbe and the Bruns- 
biittel Locks, the Elbe flowed strong, the range 
of tide being 27 ft., and it deposited at this en- 
trance silt which, if not dealt with, would be 
a serious obstruction. A special dredger was 
built in which there was a large bucket 114 ft. 
wide, and this was dragged along the bottom, 
accumulating the silt, which was subsequently 
forced into a chamber, where it was mixed with a 
certain proportion of water, variable according to 





the amount of silt dredged. The result was that 
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the material had the consistency of paste, and 
readily settled in the hopper. This system enabled 
1300 cubic yards to be dredged in an hour, although 
the actual amount raised and deposited beyond the 
walls of the canal was, in a day of 10 hours, 4600 
cubic yards. 

Mr. W. H. Wheeler, Boston, Lincolnshire, said 
that we were inclined in this country to regard our 
dredgers as large, but on the Mississippi they had 
machines 50 per cent. more powerful, and one was 
being built for the Volga to deal with 900 cubic 
yards per hour. One great advantage which the 
suction dredger had over the machine of the ladder 
type was that it could be used in rough weather 
outside the harbour bar, where the ladder dredger 
would be impossible ; and, moreover, it did not 
require to be moored, so that it had always 
way on for the purposes of steering—an im- 
portant matter ina gale. It was a subject of sur- 
prise to him that more land was not reclaimed 
with dredged material in this country, especially 
as it cost so much to convey it to sea. Clay- 
cutting pump-dredgers had not, so far as he 
knew, been adopted much in this country; but 
there was no difficulty in their application. He 
had heard of large boulders being passed through 
suction dredgers, and an American had even told 
him that an iron safe had been drawn through ; but 
he made no further inquiries at that authority. He 
described some interesting work carried out at the 
docks with which he was concerned; there he 
acted on the principle that if the current carried 
and deposited silt to the obstruction of naviga- 
tion, the same medium, with a little assistance, 
would similarly remove it. He therefore had 
an appliance fitted up in order to stir up the 
mud, so that it might be removed by erosion in the 
ordinary way, and this he found very satisfactory, 
the cost being about ?d. per yard. It was important 
that the speed of the cutter in such case should 
correspond with the velocity of the current, so as 
to ensure that the silt might be carried away, and 
not be deposited practically at an adjacent point. 
He could find no deposit of the silt in other parts 
of the channel as a result of his erosive operation. 

Mr. G. F. L. Giles, Harbour Engineer, Belfast, 
said that at Belfast he had in the last three years 
reclaimed 200 acres of land from the sea by the 
depositing of 5,000,000 tons of alluvial dredging. 
His experience was that good results could only be 
got if the suction pipe had its end well submerged 
in the sand ; but it depended on the substance of 
the soil as to whether suction dredging was econo- 
mical. If the material was of a light silty charac- 
ter, too much of it was held in suspension to give a 
high percentage of material to water, and much of 
it passed over the sides of the hopper again. He 
questioned if the pumping of clay with the help 
of rotary cutters was economical, and he preferred 
the ladder machines. 

Mr. J. M. Dobson gave some of his experiences 
in connection with work at Buenos Ayres, where 
ladder dredgers had been used in constructional 
work for the removal of sandy clay ; but in order 
to reduce the cost of maintenance he proposed to 
empty the dredging into a barge, there to be diluted 
with water, to facilitate its being subsequently 
pumped over the side to be carried off by the cur- 
rent. The river was of enormous width. The material 
was, always discharged during ebb tide. He under- 
stood that there was now being ordered from the 
Conrad Company a combined bucket and suction 
dredger, which would deal with 975 tons of material 
per hour, and which would discharge at a distance 
of 700 metres, with three suction dredgers, each to 
discharge 1800 tons per hour. 

Mr. H. C. Baggallay said that at the London and 
India Docks they had raised from 600,000 to 700,000 
tons per annum, at a cost of considerably under 
1d. per ton ; but the conveyance and depositing of 
it at sea involved an expenditure of between 8d. 
and 11d. per ton, according to the distance it was 
required to betaken. It was therefore of great im- 
portance to secure the lowest possible percentage of 
water in the material to be taken to sea, and that, 
it seemed to him, was one of the principal 
reasons for the preference in this country of the 
bucket instead of the suction dredger. He had tried 
experiments to see if it were economical to allow 
the material to settle with the view of drawing 
off the water, but he could only get some 2 in. 
of water on the surface; the fine silt and sand 
dredged from the Thames would not settle in the 
barges. Thirty years ago a large quantity of mud 
was put on the banks of the river with the view of 








reclaiming the land, and to-day one could still put 
a walking-stick right into it. 

Mr. William Matthews, C.M.G., said that the 
extraordinarily economical results recorded in Mr. 
Darley’s paper were not to be accepted as universal. 
At the bar at East London, in the Cape Colony, they 
had started with pump dredgers of 400 tons capa- 
city, and had steadily worked up to 2,000 tons. 
This advance in the size of the vessel was an 
important factor in the success of dredging opera- 
tions in such exposed places. The cost there was 
necessarily much higher than in rivers or in less 
exposed situations. Mr. Matthews agreed with 
Mr. Giles as to the immersion in the sand of the 
end of the pipe; indeed, the practice at East Lon- 
don, and other places, was for the dredgers to ex- 
cavate a large hole and allow the current to fill it, 
instead of the dredger moving over a wider 
area. Mr. Matthews gave some interesting in- 
formation as to the evolution of the suction 
dredger, for which, he said, we are indebted 
to the Dutch engineers who originated this system. 
The first case of its use in England was, he thought, 
at Lowestoft, where the late Mr. Langley intro- 
duced it on a small scale for the removal of shingle 
and sand at the bar; but it was not until 1886 
that pump dredging was introduced into England 
on the lines now adopted, and the engineer who 
brought it to this country was his old chief, the late 
Sir John Coode. 

Mr. R. B. Buckley, C.S.I., said that he thought 
that in deep clay the bucket dredger must hold its 
own, but there were cases where rotary cutters 
were worth considering ; and if the action of the 
cutter could be made continuous, so that a con- 
tinuous layer of clay might be always moving away 
from the blades to prevent them getting choked, he 
thought that beneficial results would follow. 

Sir Leader Williams, in expressing thanks to the 
authors for their papers, said that when the size of 
such dredging machines was increased, there was 
not only greater continuity of service in exposed 
situations, but increased economy, and this was the 
experience with dredgers at the Manchester Canal. 
Originally, when he brought forward his scheme 
for the construction of the canal, he proposed to 
the promoters that the depth should be such as 
would anticipate the increasing size of merchant 
vessels ; but these promoters, on whom all engi- 
neers were more or less dependent for their 
financial support, thought that 20 ft. was sufficient. 
Ultimately, however, he got them to agree to 
26 ft. for the bed of the canal, and to 28 ft. for 
the locks and walls ; and Sir Leader pointed with 
some satisfaction to the fact that now the canal was 
being dredged throughout to a depth of 28 ft., as 
originally anticipated when he designed his locks. 

Mr. Darley briefly replied. 


THe ForEsHORE PROTECTION AND THE TRAVEL 
OF BEACHES. 


This subject was introduced by Mr. W. T. 
Douglass, London, in a note which we reproduce 
on page 831 of this issue. 

Captain Frederick expressed disagreement with 
Mr. Douglass’s view that the travel of the beach was 
governed by the main tidal currents. When there 
was no sea disturbance, the current in the offing 
might be very strong, but would gradually decrease 
towards high water-line on the shore ; so that the 
action of such currents in calm seas would not 
greatly affect the beach except where there was ex- 
ceedingly small shingle or sand, and the ebb 
tides, although sometimes running for shorter 
periods, would in some measure counteract the 
effects. A breeze, a ripple, or waves, increased 
materially the movement of the material at high- 
water mark, and that movement would always be 
found to be in the same direction as the waves, 
and the velocity in direct ratio to the strength 
of the waves. He contended, therefore, that the 
main governing action to be considered in design- 
ing protection work was the strong prevailing winds 
on the coast. Such prevailing wind was, in some 
cases, in the same direction as the flood-tide cur- 
rent ; but that was a coincidence. The design of 
groyne to be used also depended on the form of 
the beach—as to whether it was shelved or deep. 

Mr. J. Watt Sandeman, Newcastle-on-Tyne, 
agreed with Captain Frederick that gales and 
waves had more to do with the travel of the beach 
than tidal currents. This could be proved by 
observations on inland lakes, where the beach moved 
in the same way without tidal currents. Inthe Medi- 
terranean also there was proof of the same physical 





force. On groynes recently constructed by him on 
the Northumberland coast, the shingle accumulated 
on the northern side when there was a northerly 
wind, and on the south when the gale blew from the 
southward. An on-shore gale meant, as a rule, an 
off-shore current, owing to the walling up of the 
water, and this carried the sand in suspension out 
to sea again. If the flood tide was the action which 
moved the shingle, the thousands of tides travelling 
southward along the east coast and eastward along 
the English Channel would by this time have 
blocked up the Straits. 

Mr. R. F. Grantham said he agreed entirely with 
the views of the two preceding speakers. He had 
constructed from 30 to 40 groynes, and he had 
adopted the practice of pointing the groynes at right 
angles to the main prevailing wind. He thought 
that there was a tendency also to make the groynes 
too high. Mr. Douglass said in his paper that 
‘‘where cliffs above high water of spring tides 
are friable and subject to erosion, a sea-wall is a 
matter of necessity, since it is the only means 
of preventing the denudation of the cliff.” He 
did not agree with this. There were watering 
places where a sea-wall for a promenade was a 
necessity ; but where. agricultural land was con- 
cerned, groynes at little cost would protect cliffs 
if they were properly proportioned. e had built 
groynes for three-quarters of a mile without a sea- 
wall under the conditions indicated ; and although 
they had only been finished about a year, they cer- 
tainly proved that they were saving the ch 
against erosion. He had found that a 400-ft. 
interval answered well. As to Government aid, he 
did not think there was any likelihood of such 


me 

r. Davidson, who said he had charge of a lon 

length of the south coast, also agreed that the tida 
current had not much to do with the travel of beach, 
and contended that groynes were made sometimes 
5 ft. or 6 ft. too high, while, as to distance apart, 
he favoured 600 ft. as being amply sufficient ; the 
cost of groynes was about ll. per foot run, and he 
argued that it was all a matter of pounds, shillings, 
and pence as to whether it was worth protecting 
the coast ; so that he did not think that the Treasury 
would inaugurate any system which would lay 
themselves = to many applications. 

Mr. L. F. Vernon-Harcourt said that he thought 
the matter of the cause of travel of beach had been 
settled by the discussion on a paper on littoral 
drift, read by Mr. W. H. Wheeler at the Institution 
of Civil Engineers. The groynes should be at right 
angles to the prevailing winds, and should be low, 
so that the surplus material would drop over to the 
lee-side. If the wind varied, the groynes might be 
at right angles to the shore. 

Mr. Allanson Winn, Dublin, contended that a 
great factor in the wearing away of the foreshore 
was the erosion of the bottom of the sea in the 
offing. Admiralty charts of the North Sea, opposite 
the Holderness shore, showed that there was con- 
siderable erosion in progress, and this brought the 
low water-line gradually nearer the shore, so that 
it seemed to him that groynes could scarcely be 
regarded as providing permanent protection. . He 
was inclined to believe, as the result of very care- 
ful consideration and observation, that wherever the 
sea was making a dead set or determined attack on 
the land in a locality where the material was of a 
soft and easily-eroded nature for a considerable 
depth below low-water level, no protective measures 
erected between the high and low-water levels 
could be expected to permanently arrest the 
encroachment of the sea, though they might 
afford temporary relief. Of course, there were 
many places where the material was soft where 
the sea was not making a determined attack— 
e.g., Gibraltar Point, near Skegness, which was 
rapidly silting up in the offing; or the ‘‘ Shambles,” 
off Portland Bill, which had existed as a sub- 
merged bank for over a century in the midst of 
tearing currents. And, again, there were places 
where the attack was determined, but the material 
was so hard that the erosion was almost impercep- 
tible from decade to decade. 

Mr. C. A. Brereton said that he had frequently 
been consulted as to the desirability of construct- 
ing sea-walls or groynes, and the matter had to be 
considered with special reference to the circum- 
stances of each case. In one instance, instead of 
protection works he had advised the abandonment 
of a short length of railway. The question of 
adopting groynes or more permanent work was 
one of relative cost or financial convenience ; and 
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it was often the case that local authorities, having 
means of raising money under a loan, preferred to 
make the more permanent work of a sea-wall, 
rather than spend money on more or less temporary 
groynes, which required frequent repairs. 

Mr. W. Matthews, C.M.G., agreed with the 
remarks that the travel of beach was due almost 
entirely to wave action. A band of beach such as 
travelled at Hastings was sometimes from 200 ft. to 
300 ft. in width, and the friction involved at the 
bottom would prevent the action of flood-tide 
currents having any effect. It was important that 
this should be brought out clearly, otherwise they 
might proceed in designing works on the fallacious 
idea that the travel was due to tidal currents. The 
question of Government grants in aid had been 
raised ; but he saw little hope for any such 
contributions. He had recently investigated the 
question of the cost of works at Dublin, and 
found that they would have been about six 
times the value of the land being lost. Twelve 
moths ago he had also to report, jointly with Cap- 
tain Frederick, on the question of groynes for a 
certain portion of the foreshore: the expenditure in 
providing groynes and renewals would have been 
12,0001., while the rent of the land being lost 
was only 1001. They could not expect the Im- 
perial Government to come forward and ex- 
pend money to carry out protection works where 
the cost was so disproportionate to the ultimate 
rental. The life of groynes, he thought, might be 
taken at about 30 years. after which the work would 
require to be begun de novo. 

Mr. W. H. Wheeler supported Mr. Douglass’s 
view as to the cause being tidal currents, and re- 
peated the arguments he had brought forward in 
his paper on littoral drift. 

r. Douglass briefly replied, and the proceed- 
ings terminated with a vote of thanks to the three 
gentlemen who had introduced the subjects for 
discussion. 

This section of the Conference devoted Thursday 
to a visit to the new harbour works at Dover, 
which we fully described in our issue of last week ; 
and on Friday there will be a further meeting, 
when dock-cranes and canal works will form 
subjects of discussion. 


SECTION IlI.—MACHINERY. 

After hearing the inaugural address of the Pre- 
sident, and after those attending other sections had 
dispersed, the proceedings in Section III., the 
Mechanical Section, were continued in the Hall of 
the Institution of Mechanical Engineers. In the 
absence of Dr. Kennedy, who was detained, 
Mr. W. H. Maw opened the proceedings, subse- 
quently giving up the chair to Mr. Arthur Tannett 
Walker, who occupied it until Dr. Kennedy arrived. 

SPEEDS OF CRANES 

The first subject brought forward was on the 
‘* Speeds of Overhead and other Cranes as a Factor 
in Economic Handling of Material in Working,” 
and was introduced by Mr. Archibald P. Head, 
whose contribution we print in full on another 
page. 

Mr. Thomas Matthews was the first speaker. He 
appeared as a crane-user and not as a crane-maker, 
and ke would therefore have been glad for more in- 
formation on certain details not contained in the 
paper. He would point out, however, that it was 
desirable that cranes should be run at the proper 
duty. for which they were designed, otherwise full 
efficiency will not be obtained. His experience was 
in their use in connection with machine-tools where 
the lift was not very high. The efficiency of 66% 
per cent. mentioned in the paper gave-a very paying 
return, but it was not generally reached. The design 
should be such that the motor and gear would suit 
the economical load, and he quoted figures which 
had been given in a paper read before another 
technical institution, in which. it was shown that the 
efficiency goes down as the load increases. The 
author had made reference to an electrical brake, 
and he, the speaker, found difficulties arise from 
the adjustment of such a brake being too fine, so 
that it could hardly be taken off. He would con- 
tribute in writing the particulars as to varying effti- 
ciencies with different loads to which he had made 
reference, and which were contained in the Trans- 
actions of the Manchester Institution of Engineers. 

Mr. Ellington thought that the term ‘* overhead 
travelling cranes” was apt to be misleading. He 
considered that if the word ‘‘traveller” were used, it 
would differentiate from cranes proper, such as were 





fitted with revolving jibs. He agreed with the 
author that for travellers electrical driving was 
best, but he was not prepared to endorse a state- 
ment that electricity would be best for jib cranes, 
even those to be moved for short distances occa- 
sionally ; different conditions, however, would have 
to be considered with regard to this matter. He 
was very much surprised to find an efficiency of 66 
per cent. claimed by the author, especially as the 
motors were not of large size. Before hydraulicand 
electrical installations for cranes could be compared 
with regard to efficiency, the class of work would 
have to be considered ; for instance, to lift coal the 
work would be constant, and then hydraulic power 
would be more effective. Under those circum- 
stances an efficiency of more than 66 per cent. 
could be attained ; in fact, he had reached 70 per 
cent. For general purposes, however, with no 
double-power arrangement, efficiency would fall 
very low. The real foundation of the success of 
the hydraulic crane was in the accumulator, and 
that was a point very often unconsidered. It 
had been suggested that electrical accumulators 
might be used, but he thought it would be agreed 
that if recourse had to be made to such appliances, 
there would be very few electrical cranes used. 
The value of the hydraulic accumulator was, of 
course, that if the work were intermittent a smaller 
installation of pumping machinery would suffice. 
He could have wished that the author had dealt 
with the commercial value of speed. There was 
very little precise information on that point, which 
was one of great practical importance. 

Professor Jamieson gave details of trials which 
had been made at Glasgow with two cranes—one 
actuated by hydraulic power and the other by 
electricity—employed in discharging cargo. With 
a load of 1 ton the cost by hydraulic power for dis- 
charging 1000 tons was 48s. 3d. ; with the electric 
crane it was 15s. 1ld. For 2-ton loads the respec- 
tive costs were—hydraulic, 25s. 5d. ; electric, 
16s. 2d. For 2}-ton loads hydraulic power cost 
20s. 6d. ; electric power, 16s. 14d. For 3-ton loads 
the hydraulic crane cost 17s. 2d., and the electric 
crane 16s. 63d. The tests were made to settle 
whether hydraulic or electric cranes should be used, 
and it was concluded that the hydraulic crane was 
not in the running. 

Mr. Tannett Walker asked when the cranes were 
made, and Professor Jamieson replied that the hy- 
draulic crane was made in 1897, and the electric 
crane in 1902. Mr. Walker, continuing, said the 
comparison was most unfair. The hydraulic crane 
was not a 3-ton crane at all, but a 5-ton crane, and 
if it were used in lifting loads far below its-proper 
capacity, the results would necessarily be unecono- 
mical, 

Another speaker, whose name did not transpire, 
said that there was nothing which an electrical 
crane would do which an hydraulic crane would not 
do. Practically it was found that the speed of 
lifting and lowering was limited, owing to the 
sudden jar which was set up by stopping and 
starting quickly. He considered it a great pity 
that such figures as Professor Jamieson had brought 
forward should be put before the meeting as com- 
parative. 

Mr. Pitt pointed out that in discharging 
cargo by cranes the average load would be much 
less than the maximum; therefore, as the loads 
decreased, the efficiency of the electric crane would 
be greater than that of the hydtaulic crane. As to 
the speed of running, there seemed to be a good 
deal of misconception. It was not a question of 
motive power, as whether the motors were electrical 
or driven was not the ruling factor. The great 
thing which a cranemaker should aim at was eco- 
nomy, and if one power were more economical than 
another, manufacturers would be glad to use it. 
The speed of discharging cargo depended largely on 
the stevedores and the men stowing the materials. 
With 250 ft. lifting speed and 400 ft. revolving 
speed, 70 cycles per hour ¢an be reached if 
the men were of sufficient strength to deal 
with that speed. In regard to the rate of 
travel of overhead cranes, he would point out 
that English shops differed from those of 
America, inasmuch as they were generally short 
and congested. He quite failed to understand the 
figures given by Mr. Matthews, which seemed to 
vary in the most unaccountable manner. 

Mr. Head, in replying to the discussion, said that 
the efficiencies quoted might seem very irregular, 
and he had found it very difficult to tabulate the 
matter at all. He would point out that his 66 per 


‘ 





cent. efficiency did not, as was stated in the Paper, 
Tr. 


include the motor. In regard to what 
Ellington had said about giving more information, 
he would have been glad to have supplied it if 
space had been allowed, but everything could not 
be included within the limits of 1000 words. The 
figures quoted showed that as loads were reduced 
from those at which the hydraulic crane was de- 
signed to work, efficiency fell off, but with electri- 
city the cost per unit lifted was practically con- 
stant. That was a great argument in favour of 
electric driving. In regard to the commercial value 
of speed, upon which he had been asked for infor- 
mation, it varied so widely under different condi- 
tions that no definite figure could be given; for 
instance, in unloading a ship the speed value would 
be entirely different to that in the case of putting 
work into a machine tool. 


SHop GAvuGES AND STANDARDS. 

A paper by Mr. Herbert J. Marshall on 
‘*Gauges and Standards as Affecting Shop and 
Manufactory Administration,” was next read, Mr. 
W. H. Maw occupying the chair. This paper we 
print in full on another page. In Mr. Marshall’s 
unavoidable absence the paper was read by Mr. 
H. F. Donaldson, one of the honorary secretaries 
of the section. 

Discussion was opened by Captain Sankey, who 
referred to that part of the paper which spoke of 
the storing of parts. He said that parts should 
be stored proportional to the use required from 
them. If customers would order proportionate 
numbers of engines of different classes, the matter 
would be very easy to arrange; but purchasers 
were not quite so obliging as that. Another difficulty 
which arose was that of providing for changes in 
design. If, for instance, a governor could be 
designed which would be best for all time, it would 
be very easy to arrange for the storage of parts; 
but that would be likely to stop improvement or, 
on the other hand, the introduction of improve- 
ments would upset the arrangements. He con- 
sidered that limit-gauges should not go beyond 
a range of 6 in. That was a very important 
distinction to make, as a very large number 
of gauges were needed, and for large sizes their 
expense became prohibitive. He held that the 
use of limit-gauges should be regulated by the 
comparison of price of the article made, and by 
the value of the time occupied for inspection. For 
limit-gauges a higher authority had to be called in 
in case of doubt, and it was therefore better to 
measure from the time-gauge than from the limit- 
gauge. His conclusion was that it was therefore 
better to confine limit-gauges to positions where 
the unit of work was worth less than the time of 
the higher authority. 

Mr. W. H. Allen, of Bedford, said that in the 
works of his firm they had practically the same 
system as that described by the author, and found 
it most satisfactory—in fact, he considered it would 
not be possible to go on without it. In regard to 
Captain Sankey’s remarks as to large-size limit- 
gauges, the question did not arise, as, so far as he 
was aware, the use of limit-gauges for articles of 
large size had not been suggested. 

Mr. T. Matthews pointed out that the first to 
recognise the use of limit-guages was Mr. John. 
Penn, of Greenwich, who applied to Whitworth to- 
make hima set. He was rewarded by amassing a 
large fortune. Other engineers of the day, however, 
had not the enterprise to follow his example, or to 
face the expense. He considered it was necessary 
to have limit-gauges for repetition work ; but he 
would say that if there were to be a standard limit, 
let it be a real standard, and not every individual 
firm having its own limit. For rough trade in 
competition with cheap foreign machinery, possibly 
the expense of limit-gauges would not be justified. 

Mr. Crossley said they had used limit-gauges 
with advantage at the gas-engine works of his firm 
at Openshaw, and they had also adopted a system 
of standard parts as described in the paper. They 
found, however, that it was rather a serious matter 
if they had to alter the design ; frequent changes 
meant a very big scrap-heap. 

Colonel Crompton said that the accumulation of 
error with limit-gaugesin the case of a number of con- 
centric parts having to be superposed, as was the 
case in some classes of dynamo work, made it neces- 
sary to return to the standard system. The main 
object of such gauges was to do away with highly- 
paid inspectors. 

Mr. Mark Robinson, speaking on the same sub- 
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ject, said that two viewing departments were 
needed in works, one being simply to prevent 
work going to the other viewing department at all. 

Mr. Henry Davey said he would put the same 
question in another way. Standard gauges should 
be universal, but limit-gauges should be used where 
possible. ; : 

Professor Barr said that no question was more 
important than the viewing department, where 
repetition work was done. It was absolutely 
necessary to the use of the premium system. He 
did not think any object was too large, when it 
became a -standard, for repetition work. There 
was a difference in work done for stock and work 
done for contract. He remarked on the value of the 
symbol method of identifying parts, and also for in- 
dicating operations. For instance, a part marked 

M—T M F would indicate that it was made of gun- 
metal, and was to be turned, milled, and fitted. 

Mr. Parker, of Wolverhampton, who was im- 
perfectly heard, was understood to say that if 
efficiency were needed, it was necessary to have 
standard gauges. Mr. Archibald Sharpe spoke of 
the system of selecting gauges in use in the works 
of Mr. Hans Renold ; there they made chains to fine 
dimensions, and by three selections obtained an 
accuracy Of 79499 in. A foot of such chain would 
consist of 200 or 300 pieces, and would cost about 
1s. 4d. 

Mr. Charles A. Parsons pointed out that there was 
no set of standard gauges, so far as he was aware, 
in any public department. 

Mr. W. H. Maw, who occupied the chair, said 
that the discussion so far had been chiefly on 
the question of limit-gauges; but he would like 
to hear something more said on the employment of 
standard details used to build up a variety of 
articles, which was one of the points specially 
dealt with in Mr. Marshall’s paper. The go- 
vernor might be taken as an instance ; some parts 
of which it was composed would be special to it, 
others would be common to other articles; but 
the system aimed at standardising these. One 
great object to which Mr. Marshall had devoted a 

aige part of his time for the last seven years 
was to prevent similar parts used for various 
articles being slightly different. For instance, 
a loose collar on a shaft used for one article might 
be designed as 1} in. wide, whilst another article 
might have a collar of exactly the same character, 
excepting that it would be 4 in. wider. For both 
these positions either of the dimensions would 
do equally well, and Mr. Marshall’s attention had 
been largely devoted to getting rid of these small 
differences of detail, and to establishing standard 
units which could be employed in building up 
engines and machines of widely differing character. 
In a works containing a large number of depart- 
ments, under different managements,'it needed great 
perseverance and a very strong man to introduce 
such a system. 

Mr. Crossley, Mr. Campbell, of Halifax, and Cap- 
tain Sankey said that in the firms with which they 
were connected, standard parts of the nature de- 
scribed were used. 

Mr. Maw, in bringing the discussion to a close, 
said that he believed that the instances named by 
the last speakers all referred to the use of standard 
units in the construction of engines of various 
sizes; but Mr. Marshall had gone further than 
this, and had established standard units which were 
employed in building up not only engines, but also 
the varied products of his firm, such as engines, 
boilers, threshing machines, tea machinery, &c., 
the units being standard through all the depart- 
ments. Mr. Maw added that it was a matter of 
great regret to Mr. Marshall that he had been 
prevented from being present at the discussion. 


INTERNAL-COMBUSTION ENGINES FOR DRIVING 
Dynamos. 


The last paper read in this Section on Wednesday 
was a contribution by Mr. Herbert A. Humphrey, 
on ‘Internal - Combustion Engines for Driving 
Dynamos.” This paper we print in full on another 
page. 

The discussion was jointly held by the members 
of the mechanical and electrical sections. 

Professor Kennedy, who occupied the chair, said 
that that part of the paper was of importance 
in which the author stated that the gas-producer 
and gas-engine constitute the cheapest means of 
ee where coal was the basis of the 
energy. e hoped some part of the discussion 


had stated that the internal-combustion engine 
was rapidly attaining to sizes of units which 
were large enough even to suit the big tram- 
way stations, and when suitably designed had 
proved quite as reliable for driving alternators in 
parallel as the best steam-engine. Many central- 
station engineers, Professor Kennedy said, would 
be glad to use power-gas if they were sure they 
could do so; but they had not yet quite satisfied 
themselves on the subject. He would ask Mr. 
Parsons to take the chair, and it might be possible 
that he had an internal-combustion turbine ready 
to produce. 

Mr. Crossley, who rose at the invitation of Mr. 
Parsons, said that the engineering world had to 
thank Mr. Humphrey for keeping them posted up 
in the progress of gas-engines. The author in the 
paper did not appear to think that the vis-a-vis 
type of gas-engine would be likely to hold an im- 
portant position for long, but the speaker was of 
opinion that it would die rather harder than the 
author imagined. It had the advantage of being 
the simplest, most accessible, and cheapest design, 
and up to sizes of 22-in. cylinders he thought it 
would survive. Beyond that, the gas-engine piston 
must have water, which was both a nuisance and a 
danger. It was surprising how quickly the piston 
would heat up if the water supply were stopped. 
With a 26-in. cylinder there was an eighth clearance 
required for the piston when cold; so if the water 
were withdrawn, and it should become heated, there 
would quickly be a catastrophe. The cooling of 
piston-rods led to loss of efficiency, amounting, it 
had been shown by experiment, to as much as 9 per 
cent. With cheaper gas, such as Mond gas and 
blast-furnace gas, this might not matter so much. 
Taking all points into consideration, he thought that 
for moderate sizes, up to, say, 28-in. cylinders, the 
viv-d-vis type was the best, but beyond that 
he would give the case away. As the piston rod 
increased in diameter, the proportional loss of 
efficiency naturally would not be so great. In 
regard to other points of design he thought that up 
to a certain size motion-bars were not necessary. 
They were only a complication which was the 
legacy of steam-engine practice. 

Mr. Michael Longridge said that he had en- 
deavoured to get tenders from various engineering 
firms in this couutry for 500 horse-power gas- 
engines, but he was surprised to find that there 
were hardly any engines of that size here, although 
there were a great many on the Continent. Like 
Professor Kennedy, he had felt great diffidence 
in recommending large gas-engines, but he was 
most anxious to introduce them, as soon as he felt 
he could do so with safety. 

Mr. Mark Robinson said the paper largely 
turned on cycles, and it summed up with regard to 
evenness of turning moment. He would like, 
however, to hear something about the safety of run- 
ning, the subject of scavenging, speed, &c., of the 
two-cycle engine as compared to the four-cycle ; 
also whether certain designs of engine will work 
as well with weak as with strong gases. 

Dr. Hopkinson said that fuel economy with the 
gas-engine was superior to the steam-engine, but 
not so much so as to put the latter out of the 
running when other points were considered. Taking 
a load factor of 25 per cent., he found the coal con- 
sumption of the steam engine to be 8 lb. per kilo- 
watt-hour ; that was not a bad result as an average, 
including stand-by losses. With the gas-engine the 
latter would stop at. once if the engine were shut 
down. For instance, a gas-producer that consumed 
one ton of fuel an hour when in use, would, when 
standing, not use 201b. The fuel consumption of the 
gas-engine, to compare to 8 lb. of the steam-engine, 
would be 3 lb. There was ample confirmation of the 
conclusions formed by Mr. Humphrey, and he did 
not take into account the production of ammonia. 
In regard to the double-acting gas-engine, the difti- 
culties that formerly existed as to bringing a piston- 
rod through a stuffing-box had quite disappeared, 
but the piston-rod must be water-cooled. A single- 
cylinder Korting engine of 2000 horse-power was 
now being made. 

Mr. Henry Davey said that he had listened to a 
great many discussions on gas-engines, and the effect 
always seemed to him to be that the gas-producer 
was left out. What was needed was a producer to 
take the place of the steam boiler ; if one could be 
devised to work at the same expense as the boiler 
and give 70 or 80 per cent. of the calorific value of 
the fuel in the gas, a most economical prime mover 


find more stations with gas-engines and gas-pro- 
ducers, and he thought that the absence of a satis- 
factory moderate-sized producer was the reason. 

General Webber said that six years ago gas- 
engines were put up for driving dynamo-electric 
machines at Belfast on the system patented by 
Mr. Hartley. The problem of electric lighting by 
means of gas-engines was not, however, then ripe. 
In 1895 Messrs. Dick, Kerr, and Co. erec a 
large gas-engine of 150 horse-power on Hartley’s 

tents; but that again was premature. Mr. 

avey had hit the nail on the head when he 
said that the difficulty was the absence of a satis- 
factory producer. What power - users needed 
mostly was a producer that would do the work 
of gas production, and no more. Those running 
electric - light stations did not want by-products, 
but rather to burn all the fuel in the gas. Such 
producers were easiest to work. 

Professor Burstall, referring to the question 
of driving alternators in parallel, said he had seen 
such a thing done, but in no case in such a 
manner as a central-station engineer should allow. 
He had investigated the problem and tried to find 
out from electrical manufacturers what they needed 
in order to run in parallel. His inquiries had been 
unsuccessful ; but whether that was because the 
makers did not know, or would not say, what they 
wanted, he was unable to state. The problem was, 
Could they construct dynamos which would not 
go out of parallel with smaller cyclical variation ? 
He did not look quite so favourably as the author 
on the problem of using gas-engines for electrical 
generation. 

Another speaker, whose name did not transpire, 
said that the maximum speed variation depended 
more on inertia than turning moment, and he con- 
cluded that if alternators would not run in parallel 
with steam-engines, they would not do so with tur- 
bines. Local currents largely affected ‘‘ hunting ” ; 
the damping effect of local currents depended on the 
period of oscillation; that in turn depended on 
the flywheel effect, and thus inertia was the impor- 
tant factor, and not the variation in pressure during 
the revolution. . Non-synchronous or induction 
generators would remove the difficulty of cyclical 
variation. 

Mr. Booth thought that the large number of big 
gas-engines abroad was due to the use of blast- 
furnace gas, and he would like to know what pro- 
portion of the large engines mentioned by the 
author were run by such gas. He considered that 
Mond gas was not suitable for high compression, as 
it contained a large percentage of hydrogen, and 
this would lead to premature explosion. That was 
not the case with thos omen gas. 

Another speaker referred to experience with the 
Diesel engine, but, being at the back of the hall, he 
was imperfectly heard. We understood him to say, 
however, that the results in working had been very 
satisfactory, and that next month he hoped to have 
100 kilowatts set at work direct-coupled. 

Professor Kennedy, in referring to Dr. Hopkin- 
son’s remarks, took exception to the 8 lb. of coal 
taken as the standard for steam-engines. In a 
station which he had designed, the consumption 
was 3 Ib. to 3? lb. of coal per kilowatt-hour, with 
a 95 to 90 per cent. load. The same station would 
work, week in week out, with 5} Ib. of coal, and 
that with a non-condensing plant. [Dr. Hopkinson 
here said that the 8 lb. quoted was the actual 
average of a large number of stations. | 
Mr. Campbell was surprised to hear the remarks 
of previous speakers about the absence of satis- 
factory gas-producers. His experience was that 
they could be had in abundance to work either with 
ordinary coal, gas coke, or anthracite, and they 
need not be accompanied by ammonia-recovery 
plant. It was his opinion that gas-engine makers 
in this country had reason to complain about the 
way they had been treated by other engineers. 
In Germany greater advances had been made 
because manufacturers gave the gas-engine makers 
a more liberal opportunity. t home the gas- 
engine was looked on with suspicion. To Messrs. 
Brunner Mond and Co. credit was due for giving 
encouragement to the makers of gas-engines. The 
author had stated that 100-horse-power gas-engine 
sets of the single-cylinder single-acting type were 
actually in use at the Embrach Works, driving 
belt-driven three-phase alternators in parallel, a 
small additional fly-wheel being placed in the arma- 
ture of each machine. It should be noticed here 
that belt-driving was the point, as when the ma- 
chines were coupled direct, difficulty arose. It was 








would be devoted to this point. The author 





would be at command. He was surprised not to 
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said it was better to use an impulse per revolution 
for alternators, but he had in use machines in 
which one impulse for two revolutions was adopted, 
and, in connection with this, a magnetic brake 
enabled the machines to keep step. The author 
had said that the double-acting engine would take 
the field against all comers, but the speaker’s infor- 
mation was that one maker, at least, had not 
realised his expectation, owing to reversal of pres- 
sure acting on the bearings ; though no doubt this 
difficulty would be overcome. 

Mr. Parsons, in calling on the author for his 
reply, said his personal experience of steam versus 
gas led him to conclude that the superiority for 
steam was not so great as Dr. Hopkinson appeared 
to believe. 

Mr. Humphrey, in reply to the discussion, said, as 
the time for adjournment had arrived, he could not 
deal with all the points raised, and would have to 
be very brief. In regard to Mr. Crossley’s remarks, 
no doubt the vis-d-vis type of gas-engine did excel- 
lent work, but he looked forward to the time of 
standardisation when the gas-engine would have 
all but driven out the steam-engine, and then the 
double-acting type would be installed. In regard 
to the cooling and expansion of the piston, in one 
case in Nuremberg the rod was carried through the 
cover, and the piston was therefore supported. 
Clearance could accordingly be given, and the diffi- 
culty of expansion was got over in this way. [Mr. 
Crossley here remarked that this type of piston would 
never be secured in such a manner.] In regard to 
what Mr. Longridge had said about the absence 
of big gas-engines in this country, he thought 
his inquiry must have been made a long time 
ago. He could at the present time take Mr. Long- 
ridge to where he would see six 500 horse-power 
gas-engines at work under one roof. There were 
many points that called for discussion; but time 
would not allow them to be taken up, and he would 
not venture even to begin to talk about them. In 
regard to fuel consumption he would say, however, 
that in one test made, the conditions were identical, 
except that gas-engines were used instead of steam- 
engines, and the cost of steam was twice that of gas. 
[Professor Kennedy asked what the consumption of 
coal was for the gas-engine, to which the author 
replied ‘‘1 lb.” Then, said Professor Kennedy, 
that must have been a shocking bad steam- 
engine.] Mr. Humphrey, continuing, said that 
the price of steam was 0.268d. per kilowatt-hour. 
Mr. Davey’s remarks had largely been answered by 
Mr. Campbell, but he would add that there was no 
difficulty in getting small producers, even down to 
10 or 12 horse-power. An erroneous statement had 
been made as to the price of Mond gas, which was 
really 2d. per 1000 cubic feet, or more in some cases. 
In regard to cyclical variation, dynamo - makers 
naturally tried to get as close a margin as possible, 
the figure they gave being +}, or g$y; that, how- 
ever, he considered excessive, and thought that 735 
was good enough, and that was what the American 
makers said. He hoped, however, very shortly to 
be prepared to give something better and to secure 
absolutely steady driving for alternators. Mr. 
Booth had referred to explosion by compression 
due to hydrogen. In Mond gas, however, the 
hydrogen was 29 per cent., whilst in lighting gas it 
was 50 per cent. 

The section then adjourned until the following 
day. 


SECTION IV.—MINING AND METALLURGY. 
PercussivE Coat-Currers. 

A paper on ‘Percussive Coal-Cutters” was 
introduced by Sir Thomas Wrightson, Bart., M.P., 
and by Mr. John Morison, and was read by the 
former. This paper will be found printed in full 
on page 838. At the conclusion of the paper the 
Chairman, Mr. J. B. Simpson, said that the paper 
read was a most important one, and he had listened 
to it with much interest. ie said that it was not 
generally known that the ccst of labour in getting 
coal was from 60 to 70 per cent. of the total value 
of the coal, so that it was very important that 
labour-saving machinery should be employed as 
much as possible. He then called upon Mr. A. 
Sopwith to open the discussion. 

Mr. Sopwith said that it might be quite true that 
we were, in this country, somewhat backward in 
coal-cutting, but he did not think, for all that, that 
much was to be gained by the use of coal - cutting 
machines at present, but we must look at them as 
being probably useful in the future in view 





of the increased difficulty of getting coal. 
When he considered the present moderate 
cost of getting coal he did not feel that 
much would be gained by employing coal-cutting 
machines. Another drawback in this country was 
the use of standard patterns; every coal mine 
would require special consideration on its merits. 
He thought that one of the great difficulties in the 
way of the introduction of coal-cutting machinery 
here was the timbering used in many districts, 
and he considered this difficulty almost in- 
superable. He thought, however, that percus- 
sive machines might, in certain cases, be used 
with advantage where other kinds of machines 
were quite out of the question; but in his 
opinion what was really wanted was a more 
portable machine than that described by the 
authors, and that if one could be made about half 
the weight, it would be much more likely to be 
useful. 

Mr. Garforth said that he congratulated the 
authors on their joint paper, as he considered that 
there was a wide field in this country for 
the employment of coal-cutting machinery. He 
was glad that the machine in question had not 
been made either in America orGermany. He could 
give instances of mines where 25 per cent. more 
coal had been raised when using machines, without 
any greater number of accidents than had taken 
place when ccal-cutting machines were not em- 
ployed. He would very much like to have some 
more particulars as to the extra production brought 
about by the use of coal-cutting machines. He 
thought that the statement that the long - wall 
cutting machine had not been a success was not 
altogether just, for he considered that if a colliery 
using the event machines could show a profit 
of 20 per cent., the use of the machine could not 
be said to be without success, and he maintained 
that there were such collieries. He considered that 
in this country and in Germany the long-wall ma- 
chine had been more successful than the American 
percussive machine, but the mines could not 
well be made to suit both machines. The two 
machines ought not, however, to be compared, as 
he thought there was room for both. 

Professor A. Lupton said that it must be recog- 
nised that all original inventions in coal-cutting 
machines came from Great Britain. In England 
we were rather differently placed with regard to 
coal-cutting machines than coal-owners were in 
America. Here we had a highly - trained body 
of hewers who did the work at a moderate 
price, so that the saving likely to result from 
the use of coal-cutting machines would be less 
than in the case where labour was more highly 
paid. The feeling of the workmen also in this 
country was an obstacle to the introduction of ma- 
chinery. In some instances machines had been 
introduced, and the colliers at once demanded as 
much for the work, after the machines had done 
the cutting, as before. He had no fault to find 
with what the author had said with regard to the 
difference between the percussive machines and 
others, but practically all machines were percus- 
sive. The rotary bar was a percussive tool, 
although it revolved. Some 30 years ago he had 
seen similar machines working. He thought the 
introduction of the machines was very much a 
matter of arrangement with the men. 

Mr. Morgan thought that the subject of the re- 
coil of the machine was a matter of the utmost 
importance. He had been connected with percus- 
sive machines in India, in which country he found 
that the Europeans got on very well with them, 
but that in the hands of the natives they failed, 
and he now hoped that the machine described by 
the authors would really do away with recoil. 

Mr. Nicholson thought that it would be an im- 
provement if the tool could be made to revolve. 

Mr. Morison, in reply, said that he was much 
pleased to have heard the criticisms from the various 
speakers. He said that with reference to the 
number of yards cut, the number depended, of 
course, on the hardness of the coal, and at present 
he had hardly had enough experience to enable 
him to give any figures. The machine in the room 
was only the second that had been made. He 
thought that Mr. Garforth was a little wrong about 
the long-wall machine. It was not likely that a 
percussion machine would be got to cut so fast 
as the long-wall machine, but he would like to 
suggest that there were many collieries where the 
long-wall machine could not be used. Although the 
percussive machine would not do so much work, it 
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would do a greater variety of work. He maintained 
that different types of machines were necessary for 
different kinds of work. It was not easy always to 
get the straight face required by the long-wall 
machine. If a face of 150 yards could not be got, 
it was hardly suitable for the long-wall machine. 
With reference to a light machine, he did not con- 
sider a machine held in the hand, as one speaker 
had proposed, would be of any use. He had tried 
a smaller machine, and found that it was not suc- 
cessful. The German machines, he considered, did 
very good work. The speed of economical work 
was about 50 ft. per hour, and in hard coal this 
required a strong machine. What Professor Lupton 
said about having seen a machine at work 35 years 
ago only bore out the statement made in the paper 
that the progress made in rotary coal-cutting ma- 
chines had been very slow. As to being able to 
reduce the cost of getting coal to the lowest figure by 
hand-labour, he thought the use of machine could 
reduce it still more. He said that the machine 
could work easily on a 12-ft. face. 

Mr. Wrightson, in his reply, said that he had tried 
several different weights for machines, and had 
found the light ones to be of no use. Rotary tools 


required more power than percussive tools to drive. 


GoLp-Mintnc MACHINERY ON THE Ranp. 

This paper was introduced by Mr. Arthur E. T. 
Lees, and read on Wednesday morning ; it will 
be found in full on page 839. At its conclusion the 
Chairman called upon Professor Lupton to open the 
discussion. 

Professor Lupton said that he had been much 
interested in the paper. He thought the duplicate 
system of engines which the author had described 
was a good one. He said that in addition to the 
power required to lift the load, ropes, &c., in wind- 
ing, it was necessary to add to the power of the 
engine a percentage of 54 for acceleration. In 
English practice it was common to reckon the 
engine just strong enough to balance the load and 
ropes, and then to add 150 to 200 per cent. to the 
size of the cylinder in order to get the acceleration 
necessary. The paper stated that the required 
acceleration was got in 25 seconds, but in England 
the acceleration was got in about 8 seconds. He 
said that this was why such a large increase in the 
power was required. He was glad that some steps 
had been taken to reduce the dust by means of 
water applied to the cutting surface of the tool. 

Mr. i E. Commans said that no reference had 
been made in the paper to separate condensing 
plant, and he thought that some form of this might 
very well be adopted. In Australia many kinds 
had been used. He did not think that the dust 
from the drills ought to be a very serious matter ; 
it could easily be overcome ; but in all probability 
quite as much, if not more, dust was caused by 
shovelling as by the drills. He thought that power 
gas might be used with advantage. 

Mr. Morgan thought that the practice of bringing 
the winding rope back on itself on the drum was 
objectionable. With regard to the engine at 
Doleoat, to which one of the speakers had referred, 
it worked with a drum 10 ft. in diameter and 18 ft. 
long, and the rope was always kept plumb by 
making the engine itself slide one diameter of the 
rope for each revolution of the drum. Acceleration 
could be got up in 5 revolutions. The engine could, 
therefore, be run at full speed for three-fourths of 
the hoist, but, in consequence, the engine must 
have a high piston speed. 

The author, in reply, said he thought the Dolcoat 
engine very good, but very costly. It did not seem 
to lend itself to work on the Rand. He was sur- 
prised that no speaker had taken up the subject of 
stage-winding. Personally he was not in favour of 
stage-winding. The engine described in the paper 
wound from a depth of 5000 ft., and another engine 
is now being made to wind from a depth of 7000 ft. ; 
but it must, of course, have a tapered rope. 


Tue TEMPERATURE OF Buiast FoR BLast-FURNACES. 


This paper was read by Mr. T. H. Harrison, and 
will be found in full on page 839. 

At the conclusion of the paper, Professor Bauer- 
man said he had been much impressed with the 
results obtained by the equalising apparatus which 
the author had described, and he thought it ought 
to prove very useful. 

The author of the paper said he was sorry he 
could not give more figures than he had done, but 
as the arrangement had only been a work for three 
months, he was unable to do so. 
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A letter was read from Mr. I. H. Pease agreeing 
with the author that the stove was a great success. 
As Mr. Pease was the user of the apparatus, the 
Chairman said it would be gratifying for the author 
to know that it was satisfactory. 


SreamM-DRIvVEN AND Gas-DRIVEN BLowING- 
ENGINES. 

This paper was by Mr. Tom Westgarth, and is 
printed in full on page 840. 

Mr. B. H. Thwaite opened the discussion by saying 
that he did not think the author of the paper, when 
he compared gas-engines with steam-engines, took 
into account sufficiently the inconvenience of the 
boilers in connection with the latter. He did 
not consider that any gas-engine should work with 
a less piston speed than 700 ft. to 800 ft. per 
minute. 

Mr. Allen explained the working of a model 
which had been supplied to show the motion of 
the valve gear of a gas-engine, which had been re- 
ferred to by Mr. Thwaite. He also showed a 
number of indicator cards, which he had taken 
from a gas-engine that had been running for 26 
consecutive days. 

Mr. Prest said that the economy that was 
expected to accrue from the use of gas under boilers 
had not been realised, and that frequently coal had 
to be used as well. With regard to gas-blowing 
engines, in order to be economical they must run 
at a high speed. They had the disadvantage, when 
compared with steam-engines, that they had no 
reserve force to draw upon. There was no doubt 
that the gas-engine had an enormous future before 
it, but it did not follow that it must be applied to 
blowing-engines. It would be better to carry elec- 
tricity to steel works than to carry steam to scat- 
tered engines, &c. He did not, however, think 
that there was anything to show that the steam- 
engine was yet played out. He did not consider 
gas so good as steam for blowing-engines. 

Mr. E. Windsor Richards said that there was a 
large amount of spare gas from blast-furnaces, and 
he should prefer to use it, rather than have it wasted. 
He was not favourably impressed with gas-driven 
blowing-engines. 

Mr. Harrison said that he considered it better to 
give more attention to the use of gas in internal- 
combustion engines than to burning it under boilers, 
and improving the steam-engine. The author, in 
reply, remarked that the supply of gas from blast- 
furnaces ought to be quite enough, if the gas were 
properly washed, to supply heat to all the steam 
boilers without the aid of coal firing, and also 
enough to supply the gas-engines with power. He 
had found that on his own gas blowing-engines, 
even the best lifting-valves, which had a very small 
rise, gave some trouble, and he had therefore 
adopted the slide-valves of the Southwark Foundry, 
‘ Philadelphia. 


SECTION VIIL—APPLICATIONS OF ELECTRICITY. 
WIRELEss TELEGRAPHY. 


Turs section met in the committee-room of the 
Guildhall, Westminster, and the proceedings com- 
menced promptly at 10.30, under the presidency of 
Lieutenant-Colonel R. E. B. Crompton. The sub- 
ject was ‘‘ Wireless Telegraphy, ’ and an introductory 
note was read by Mr. Edmund A. N. Pochin, B.A. 
(see page 840) ; it was a model of what such papers 
should be, as, without being in the slightest degree 
contentious, it made reference to nearly every point, 
in relation to wireless telegraphy, about which dis- 
cussion might naturally be expected to take place. 
The author did not obtrude his own views, but, 
nevertheless, he called attention to the fact that 
there were many points about which differences of 
opinion existed, and concerning which further 
information was desirable. 

Sir William H. Preece was called upon by the 
President to open the discussion, and, in rising, he 
said that wireless telegraphy was no new subject to 
him, for he had been at work upon it for over fifty 
years. He had listened with interest to the paper, 
and he offered his thanks to the author for 
the admirable way in which he had executed his 
task. It was the first time he had heard a paper 
on this subject written by a man who knew what 
he was speaking about, and who did not diverge 
into mathematical callisthenics. Seven years ago— 
namely, in 1896—Mr. Marconi came to him and 
explained his plans. In response to the appeal so 
made to him, he placed all the resources of the 
Post Office at Mr. Marconi’s disposal, and gave him 





every possible assistance. Many unkind things had 
been said with regard to the attitude of the Post Office 
to Mr. Marconi, but they were absolutely unjusti- 
fiable, for every facility which the Government had 
was freely offered to Mr. Marconi. During the 
seven years which had elapsed since that time very 
little had been done. We knewa little more about 
the theory of the matter ; a little more as to the 
laws which governed phenomena in the ether ; and 
a little more about the effect of the earth on so- 
called wireless telegraphy. With regard to this 
latter point, we were coming to believe that the 
system of circuitation applied in wireless telegraphy 
just as it applied in all other electric matters. It 
was impossible to ignore the action of the earth 
as a conductor, even when the electric im- 
pulses were sent off through the ether; it 
seemed that in all cases the electric waves 
came back through the earth. In reply to the 
question, ‘‘ Have we advanced one step in the 
seven years ?”’ it must be admitted that the advance 
was, at least, very small and very slow. We knew 
but little about the effect of atmospheric disturb- 
ances ; we knew a little as to the possible distance 
over which signals could be transmitted over the 
sea, over fresh water, and over land; but it was 
clear that, so far, no really reliable wireless tele- 
graphy had been effected over land, all the so-called 
successes had been at sea. The speed of sig 
nalling was slow; for long distances at sea it 
might be put down at five to ten words.a mi- 
nute ; for short distances, at fifteen words a 
minute. We heard in America of signals being 
sent at the rate of 35 to 40 words a minute, and if 
this were true, it represented a great step in 
advance. There was not one single practical wire- 
less telegraph installation in this country, excepting 
the two which he had put up in 1896, which were 
still working. 

Mr. Nevil Maskelyne said that Mr. Pochin had 
called attention to the great practical difficulty 
which stood in the way of research work when he 
had mentioned the lack of a satisfactory metrical 
detector which would enable differences in etheric 
disturbances to be measured. ‘‘ Wireless tele- 
graphy” was a misnomer; it certainly was not 
wireless, and he doubted if it were telegraphy. 
When he had stood beside an operator on a ship for 
three-quarters of an hour, watching him try to 
communicate an address in London to a station 
on the shore, it seemed to him that the matter 
was in a veryearly stage of its development. At 
present, wireless telegraphy depended upon 
creating an electrical disturbance at one place to 
work on a receiver at some distant place, just 
as the explosion of a gun shook a loose window 
ata distance. But such a window was apt to be 
shaken by any other disturbance besides the gun, 
and the receiver of the wireless telegraph was 
exactly in the same position. It was a matter of 
great difficulty to tune it, for you were dealing 
simply with a distant disturbance, and to make it 
respond to only one kind of disturbance was almost 
impossible. The enemy of syntony was the law 
of inverse squares. A very small disturbance close 
by affected the receiver as much as a very great 
disturbance at a further distance. Wireless tele- 
graphy was not properly telegraphy ; it was signal- 
ling by means of electricity, and was only a stand-by 
to use in cases when it was impossible to have a 
wire—such as between the shore and a ship, or a 
lighthouse to which a cable could not be laid. As 
to its ever competing with wires, he was absolutely 
certain that such a condition of affairs would never 
arise. 

Mr. John Gavey said that the opening paper 
had placed before the meeting in a very fair way 
the theoretical conditions of wireless telegraphy. 
He himself would speak briefly as to some practical 
details which possibly would appeal more directly 
to his audience. On certain points in connection 
with wireless telegraphy, information was wanted 
which could only be arrived at by experiments on 
a very large scale. Two or three complete stations 
on the land, and two moving vessels at sea, were 
needed for the elucidation of several questions. 
However, he had arrived at certain conclusions 
which he would put before them: 1. Syntonised 
installations of 60 to 100 miles range could be 
established and maintained with certainty and re- 
gularity. Syntony in such a case was wanted, 
not for the purpose of maintaining secrecy, but 
to enable the longest possible distance to be 
bridged. 2. As regards long-distance telegraphy, 
we had very little practical knowledge; it was 





uncertain, and subject to constant failure, due to 
obscure causes which wanted elucidation. 3. 
Sharp tuning was practicable, but not very effec- 
tive in getting freedom from interruptions beyond 
a definite range. When the range was limited, the 
system did not suffer much from interruptions; but 
if untuned installations were worked within a 
definite distance of each other, interruption would 
take place. If a system were tuned for long waves, 
then another system, tuned for short waves, might 
be worked quite near to it without causing confusion. 
Much depended upon the sensitiveness of the re- 
ceiver. If it were so sensitive that one impulse set 
it in motion, then it responded to every impulse 
which fell upon it; but if it wanted a train of waves 
to put it in operation, there was little likelihood 
of interference. He believed there were several 
types of receivers, equal in value. He had found 
that a sharpened carbon pencil, resting on a steel 
spring, with a drop of oil between them, would 
take up any class of signal, and with this he had 
picked up signals of all wave-lengths by adjustment 
of the inductance and capacity of the receiving 
circuit. 

Mr, W. P. Granville said that Sir William Preece 
had emphasised the point that there must always 
be a complete circuit in wireless telegraphy, the 
earth forming the return. Three years ago, he (the 
speaker) had stated at the Institution of Electrical 
Engineers that the earth had more to do with wireless 
telegraphythan the ether. Recently, in conjunction 
with Mr. Willoughby Smith, he had made experi- 
ments to show that a layer of high vacuum around 
the earth, at a height of 50 or 60 miles, was involved 
in the double circuit of wireless telegraphy, the earth 
and this vacuum making a complete circuit. If the 
earth were regarded as an orange, the atmosphere 
was a layer of non-conducting tissue paper around 
it; then the conducting vacuum above resembled 
a coat of tinfoil laid around the paper, the whole 
constituting a condenser, of which the atmosphere 
was the dielectric. Speaking of the use of re- 
flectors and lenses for directing the course of 
the etheric waves thrown off from the  send- 
ing station, he called attention to the diffi- 
culty resulting from the curvature of the earth. 
If the rays were concentrated into a parallel 
beam, they would not turn, and therefore lenses 
would only be useful for distances in which there 
were straight lines of sight. He did not know 
whether any phenomena of refraction would be 
found. The author had referred to the possibility 
of syntony, with low periodicity ; but when appa- 
ratus of low periodicity was used, the conditions 
approximated more and more to a telegraph circuit 
of one wire. With low frequency, wireless tele- 
graphy would resemble a telegraphic circuit with 
one wire all round the world, and the difficulties 
that would arise from such a condition of affairs 
were self-evident. 

Major-General Webber agreed that the phrase 
‘‘wireless telegraphy” was a misnomer. The 
subject dealt with phenomena not in any way 
altered from the old conditions ; but the difference 
of the action of the phenomena in air and ground 
had only been approached. In the ground experi- 
ments in sending messages without any wires had 
been carried out with promising success. It was pos- 
sible by putting metallic conductors into the earth, 
10 ft. to 20 ft. apart, and sending interrupted cur- 
rents between them, to produce a field of disturb- 
ance which would set up another area of disturbance 
at a distance, and in that area signals could be re- 
ceived. By putting conductors into wells at 100 ft. or 
200 ft. in depth, it had been possible to signal over 
distances of 10 miles ; while when they were placed 
in mines of several hundred feet in depth, distances 
of 100 miles had been covered. Of course, very 
sensitive instruments were needed, and the signals 
were difficult of identification; but it had Moan 
made clear that they could be sent, and could be 
received, and he hoped that the matter would be 
followed up. He could relate one interesting fact 
from his own experience. In going into Gibraltar 
on a steamer, an attempt was made to signal to the 
shore, but quite unsuccessfully. It was noticed that 
the ship’s funnel stood exactly in the path of the 
rays from the aerial wire, and it was not until the 
ship was veered so as to move the funnel out of 
the direct line that the message could be sent. 

Mr. Alexander Siemens endorsed the hope ex- 
ressed in the last words of the paper, that deve- 
a would be forthcoming to render wireless 

telegraphy a reliable means of communication, 
fitted for regular commercial work in those special 
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departments for which it was adapted. This, he 
said, struck the right note ; for the proper way to 
solve the complex problems in relation to the 
subject was to apply wireless telegraphy to those 
purposes for which it could be used to advantage, 
such as from ship to shore, and to moving trains. 

The Chairman then called upon Mr. Pochin to 
reply to the discussion. In reply to Mr. Gavey’s 
suggestion that large scale experiments were 
wanted, he thought that the most urgent need 
was for a metrical detector, or coherer, which 
would enable experiments to be made on a labora- 
tory scale; these could afterwards be extended to 
30 miles with certainty. The carbon coherer 
described by Mr. Gavey was good, and there were 
many others that were also excellent. The earth’s 
curvature would certainly interfere with the 
direct optical methods of transmission, but. still 
he would be quite content if he could send a beam 
of signals as far as a lighthouse would shine. 
This would be sufficient for the purpose of warning 
ships. He was glad to hear from Major-General 
Webber of the experiments that had been made by 
transmission of signals through the earth ; he did 
not know that they had progressed so far. As 
regards the effect of a funnel, an earthed conducting 
plate interposed in the rays was a practically im- 
penetrable barrier, and would check them com- 
pletely. 

The discussion ended at 11.25, and the section 
adjourned, to join Section III. in its discussion on 
‘*TInternal-Combustion Engines for Driving Dy- 
namos,” introduced by Mr. H. A. Humphrey. 


(To be continued.) 








THE INSTITUTION OF CIVIL ENGINEERS. 
ENGINEERING CONFERENCE, JUNE 17, 1903. 
Opening Address of the President, J. C. HAwksHaw, M.A. 

WE have met here to-day to open the third Engineering 
Conference. The first was held in 1897, six years ago, 
and the second in 1899, so that four years have passed 
since the last Conterence. If these conferences are held 
at short intervals, there may, perhaps, be some danger of 
exhausting the interest in them, and, indeed, their actual 
usefulness. 

But whatever be the interval between them, might it 
not be possible for the Institution to enjoy some further 
benefit from these Conference Committees, dealing with 
the various sections of its work, if they were to meet once 
or twice between the actual Conferences for the conside- 
ration of questions touching intimately their respective 
branches ? 

For example, they might consider and recommend to 
the Council what subjects, in their respective depart- 
ments, it would be desirable to have discussed at the 
Institution during each session, and to suggest names of 
persons who might be applied to to contribute papers on 
these subjects. By such means it is possible that the 
subjects of the papers brought forward for reading and 
discussion at the Institution meetings might be benefited 
through their selection by a committee of experts in 
their respective departments. 

Although four years have passed since the last Confer- 
ence was held, many of those attending here to-day will 
have availed themselves of the opportunity of discussing 
engineering questions afforded by the International 
Engineering Conference at Glasgow two years ago. 

Much may happen in these days in engineering in so 
short a period as two years. Engineering does not stand 
still, and striking developments are taking place, more 
especially in the electrical branch of the profession. 

Some great works have been completed in the last two 
years. To name two only, both connected with the dis- 
tribution of water: the Nile dams for irrigation purposes, 
and the Coolgardie water supply ; for the latter water is 
pumped up 1200 ft., and conveyed over 300 miles inland 
in steel pipes. 

The last two years have been marked by the work done 
by the Engineering Standards Committee—work of which 
it is impossible to overrate the importance to the trade of 
this country. 

This Committee, which began its work in April, 1901, 
is the outcome of a Committee appointed by the Institu- 
tion of Civil Engineers at the suggestion of Sir J. Wolfe 
Barry. It has been supported actively and financially 
bythe five leading technical societies and by the Govern- 
ment, who, on the recommendation of the Board of 
Trade, have made a grant of 30007, towards the necessary 
expenses. Sir F. Hopwood, in conveying to the Standards 
Committee the decision come to by the Treasury, said that 
the Board of Trade regarded the werk undertaken by the 
Committee of the highest value to the country at large. 

Some idea of the magnitude of the work undertaken 
may be gained from the following figures :—There are 
23 committees and sub-committees, made up of 296 
members, of whom 24 are Government representatives. 

So far only one committee, that on building and general 
bridge construction, and one sub-committee, that on 
tramway rails, have issued the result of their decision, 
but the conclusions of all are now in an advanced stage. 

You will have no lack of interesting subjects for dis- 
cussion during the next two or three days, as you will see 
from the programme of the meetings, giving the subjects 
to be brought before you at the meetings of the sections. 





You will have an opportunity of discussing the question 
of the position of apprenticeship in engineering educa- 
tion —a condition specifically required for a_ pre- 
scribed term by the Institution rules, although the latter 
admit as an alternative to pupilage training as an assistant, 
provided the experience covers work both in the office and 
in or upon works. The precise manner of the fulfilment 
of the condition referred to is left open by the Institution 
to meet the variations involved by the many different 
branches of engineering. 

No subject at the present time attracts, or deserves to 
attract, so much notice as education. The Education 
Act of 1902 is now in force, and every county council, 
together with the trustees and managers of every ele- 
mentary school throughout the country, are at work 
making new arrangements in accordance with the Act. 

The education and training of engineers is no new 
subject to our Institution, which has been occupied, first, 
during the last fourteen years on the question of the 
requisite preliminary education of civil engineers ; and, 
secondly, during the last seven years, on the question of 
engineering training. Under the able guidance of our 
Past-President, Sir J. Wolfe Barry, the chairman of the 
Education Committee of the Council, with the aid of such 
authorities in various branches as Sir William White, Sir 
Guilford Molesworth, Dr. Kennedy, Professor Unwin, 
Mr. Siemens, and others who are well qualified to deal 
with the question of engineering training, much has been 
done. Examinations are held twice a year for the admis- 
sion of students and Associate Members, and arrange- 
ments are also made for examining those abroad, in the 
Colonies, in India, and elsewhere. The syllabus of our 
subjects for examination has been altered from time to 
time, as the need for change became apparent. The sub- 
jects of examination in force at the universities, and other 
educational establishments at home and abroad, have 
been carefully considered, and the degrees and certificates 
only of such bodies as came up to ourrequirements, which 
have been laid down with care, have been allowed as 
qualifying for admission into our Institution. The result 
has been that many important teaching institutions at 
home and abroad have already modified their curricula 
and the standard of their examinations to accord with 
the Institution practice, and others are sas apy to do 
so. The requirements of the Institution, both as regards 
preliminary education, scientific attainments and specific 
practical training, have been drawn so as to be applicable 
to the cases of all who seek to prepare themselves to 
become proficient civil engineers in whatever branch of 
the profession they propose to practice chiefly. Thus the 
work done by the Council has had a stimulating effect on 
the training of engineers throughout the country. 

The education of officers for the Navy and for the Arm 
is being reorganised. At our annual dinner, Lord Sel- 
borne, in a speech of the greatest interest to us engineers, 

ave us his views on the education of naval officers. In 

uture, he told us, the men who command our ships, our 

squadrons, and our fleets, must have the same correspond- 
ing knowledge of steam, electricity, and hydraulics, and 
the other forces employed in the modern Lattleahin, as 
they have of the art of navigation or the science of gun- 
nery, or the use of the torpedo. The men, in fact, who 
have to direct and control modern battleships, the most 
complicated aggregations of machinery in existence, will 
not in future be wanting in the necessary engineering 
knowledge. 

The Navy will now offer a career to engineers, or to 
their sons—for those who would join must join young—in 
which, though they must be sailors first, they must also 
be one and all engineers, if they would be masters in the 
finest of all professions. 

Not only at sea does the Admiralty offer a career to 
engineers, but on land also—in the Admiralty Works De- 
partment. Appointments to the staff of that department 
are made, moreover, at a much later age than for the sea 
service. The limits of age are 23 to 28 years for Assistant 
Civil Engineers, and the entry is by open competitive 
examination held by the Civil Service Commission. The 
variety and great importance of the works carried out at 
our great naval stations at Portsmouth, at Keyham, at 
Gibraltar and Malta, and elsewhere, should make the 
opening an attractive one for our younger engineers. 

There would appear to be reasons why the education of 
engineers for our profession and of officers for the Navy 
should be carried out on somewhat the same lines. In 
both professions the duties may become highly specialised, 
and yet the training for all branches should at first be the 
same. What branch is more specialised than that of the 
electrical engineer, and yet he has to deal with the same 
problems as the railway engineer in questions of trans- 
Ext and locomotion, as the gas engineer in questions of 

ighting, with the chemical engineer in questions of the 
application of electricity to industries, and so on. The 
engineer who would reach the highest position in his pro- 
fession should have a knowledge of organisation, of ad- 
ministration and of finance, besides the necessary know- 
ledge of the branch to which he specially devotes himself. 
And so it is in the Navy. Besides the officer’s knowledge 
of his special branch, be it navigation, gunnery, torpedo 
work, or engineering, he must have a general 1 otedge 
of engineering, in which all his movements and his means 
of offence and defence depend ; and however perfect he 
may be in his special branch, he cannot dissociate himself 
altogether from the other special branches; and if he 
would rise to the highest position, he, too, must have capa- 
bilities for organisation and administration. 

In my address at the beginning of this Session last 
November I took occasion to refer at some length to the 
question of our timber supply. Since then the Committee 
—, by the Board of Agriculture to inquire into 
and report on British forestry—which I noticed as then 
sitting—has issued its report. The recommendations in 
that report are chiefly educational, Valuable and neces- 





sary as the recommendation as to the necessity of educat- 
ing the different classes occupied in forestry, the report 
is, to my mind, disappointing. More should have been 
said of the necessity of doing something to encourage 
planting. It is useless training foresters unless you pro- 
vide work for them todo, At present the local authori- 
ties distinctly discourage planting, by rates and other- 
wise. In my own county of Sussex, one of the best 
wooded in the country, a sporting rate is to be imposed, 
which is a direct tax on planting, planted land bein 
= at five times the amount of the rate on enplanted 
and. 

In London many problems remain to be solved which 
require the assistance of the engineer. We have dealt 
with the sewage question, and remove some millions 
of tons of sewage daily by water underground; but we 
have yet to grapple with the removal of the solid matter, 
with which we daily pollute, not only the atmosphere of 
London, but that of the country for many miles round. 
Many of the fine old trees for which the neighbourhood 
of London was noted have gone, and, moreover, an ever- 
widening area must follow. The destruction of the fine 
collection at Kew is only a question of time. Sir W. 
Thistleton Dyer, after a week’s fog, found a deposit of 
tarry matter on the greenhouses at Kew at the rate of 
6 tons to the square mile. Dr. W. N. Shaw, at the 
Sanitary Congress at Manchester, estimated, roughly he 
admits, that it takes 7 million tons of air a day to carry 
away the smoke compared with 1 million tons of water 
a day required, to carry away the sewage. A bad fog 
may cost 50002. a day for light alone, and the estimate 
made of the cost of smoke pollution to London, which 
puts it at as muchas 5 millions a year, is probably below 
the mark. 

Another question which becomes yearly more pressing in 
London is that of the means of locomotion and transport. 
Like smoke pollution, our neglect to deal with it is yearly 
costing the growing population of London a large sum. 
The King, recognising the importance of this question, has 
been pleased to appoint a Royal Commission ‘‘ to report as 
to the measures they deem most effectual for the improve- 
ment of the same, by the development and inter-connection 
of railways and tramways, on or below the surface, by in- 
creasing facilities for other forms of mechanical locomo- 
tion, by better provision for the organisation and regula- 
tion of vehicular and pedestrian traffic or otherwise ; and 
further, to report as to the desirability of establishing some 
central authority or tribunal to which all schemes of 
railway or tramway construction of a local character 
should be referred, and the powers which it would be 
desirable to confer on such a body.” The terms of refer- 
ence are very wide, and it will tax the powers of even so 
able a body as the Royal Commission which has been 
appointed, to find a satisfactory solution. The more 
facilities you give for ae and locomotion, the more 
aera you encourage to travel and take advantage of the 

stter means of transport and locomotion, so that the 
application of the remedy tends in some measure to 
spread the disease. Decentralisation is what is wanted, 
and if facilities for transport and locomotion encourage 
this, it will be a distinct gain to London, especially if it 
affects factories and workshops, the greatest offenders, 
with slow and obstructive traffic and smoke pollution. 
I know of one firm of manufacturers of machinery who 
have recently removed their long-established works from 
London to the country, and were enabled by doing so to 
reduce their prices by 20 per cent., which enables them 
the better to compete in foreign markets. 

As regards the seer means of passenger transport, we 
have had experience of how the advent of railways checked 
the progress of canals and also of motors, which were far 
advanced nearly a century ago. It is to be hoped that 
tramways will not again check the progress of motors. 
and their use, not only for private, but for public, service, 
Tram-lines render roads less suitable or serviceable for all 
other kinds of traffic. It is well worth considering 
whether it would not be advisable to make roads suitable 
for motor traffic of all kinds, and let motors serve public 
as well as private purposes. Railways afford greater 
facilities than canals, but motors offer ter facilities 
than either railways or tramways; and though all three 
are necessary, nothing should be allowed to check the 
legitimate development of motor traffic. 

‘o one who observes the changes which are taking 
place on many country roads, it is obvious that the ques- 
tion of their making and their maintenance will have to 
be considered, and that very soon. On Whit Monday one 
of our members tells me he had the curiosity to count the 
number of machines passing on the Brighton road near 
Horley. In 11 minutes 209 motors and motor or other 
cycles passed, taking those going in one direction only. 
Probably few of the persons using them had contributed 
—— to the making or maintenance of the road. 

must not further trespass on your time. You will 
now adjourn to the meeting-rooms of the sections, when 
I trust you will give and receive much useful informa- 
tion on the practice, both present and prospective, of 
engineering. 








THe LATE Sir JosepH Lorrus WILKINson. — We 
regret to have to place on record the death of Sir Joseph 
Loftus Wilkinson, the general manager of the Great 
Western Railway, which took place at his residence, 
31, Gloucester-terrace, Hyde Park, London, on Tuesday, 
the 16th inst. Sir Joseph, who was born in 1845, and was 
knighted last year, took a great interest in, and offered 
every facility for, the advancement of railway engineering, 
and was elected an associate of the Institution of Civil 
Engineers in 1898. He was a useful member of the Army 
Railway Council, for, besides his unexcelled experience 
in railways, he had long been associated with the Volun- 
teer movement, being Lieut.-Colonel of the Engineer and 
Railway Volunteer Staff Corps. 
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INDUSTRIAL NOTES. 


THERE is a good deal of discontent at the composi- 
tion of the Royal Commission on Labour Legislation, 
which has just been appointed. That discontent is 
focussed in the following resolution of the London 
Trades Council, submitted to the delegate meeting on 
Thursday in last week :—‘‘ That this delegate meeting 
of the Toiaion Trades Council: protests against the 
composition of the Royal Commission appointed to con- 
sider the law affecting trade unions and the right of 
combination, and emphatically declares that if the 
Commission is to obtain the confidence of all sections, 
the trade unions must have as many direct representa- 
tives thereon as the employing, legal, and official 
classes. We therefore demand that the trade unions 
of the country shall be allowed to nominate an equal 
number of commissioners as have been appointed from 
the other classes.” The demand is too sweeping to be 
of any effect, but it is felt that two or three capable 
labour men ought to be on the Commission. It is not 
a little strange that the London Trades and Labour 
Gazette for this month says :—‘‘ We have nothing to 
say against the composition of the Commission, except 
this, that the workers have no voice thereon,” &c. 
The terms of reference are :—‘‘To inquire into trade 
combinations and trade disputes, and the state of the 
law affecting the same, and to report thereon.” The 
terms are wide enough to cover all questions affecting 
trade unions. 





The Taff Vale case is causing more bitterness in the 
United States than it is even here, where it originated. 
It seems strange that a case purely local in its origin 
should have such far-reaching consequences. But the 
dictum appears to have been carried farther there than 
it is here, for it is alleged that the union is held liable 
for ‘‘the acts which caused the injuries when they 
are distinctly prohibited by the by-laws of the union.” 
The judgment of Mr. Justice Farwell did not go so 
far. In that case the acts done were not prohibited; they 
were, indeed, sanctioned by the union, and two of its 
chief officials were proven to have taken a personal part 
in the dispute, the picketing, and the breach of con- 
tract. Even now, as the law stands by that celebrated 
judgment, the acts done must be unlawful, or the 
means used be illegal, before the union can be held 
liable for the alleged injuries. It seems, however, 
that several cases have been tried in the United States 
Courts in which the doctrine is carried beyond what 
it is in Britain. It is enough if the action is brought, 
even if it fails in the end, for the costs would in many 
cases ruin the union. Besides, if an injunction is 
granted, the union men are almost sure to fail, because 
of the difficulties which at once surround them. The 
unrest in America is great; it is being accentuated ; 
a big strike may at any moment break out, which 
might kindle the flame into a general blaze, in the 
shape of a general strike, involving constitutional 
rights of a grave character. 





The American Federationist for the current month 
has an article headed ‘‘The Labour Problem cannot 
be Solved within the Political Arena.” It is somewhat 
strange that while in Europe the workers are looking 
more and more to political methods and State legisla- 
tion and regulation, the labour leaders in the United 
States rely more upon the development of economic 
views and the extension of trade unionism. American 
Socialism seems to be of the older sort—the voluntary 
association of persons for collective ends, as was 
preached by Robert Owen a hundred years ago; 
European workers seek State ownership for every- 
thing, and State production. Whatever the respec- 
tive merits of those ideals may be, both are so far 
distant that one may disregard them as great factors 
in the solution of the labour problem now and, perhaps, 
for centuries to come. But the American view seems 
to be the best, for it may, and probably will, mean 
progress, slowly but surely, and lead to the amelioration 
of the lot of those who labour that they may live. 
Another article is devoted to the cosmopolitan character 
of the American labour movement, which is declared 
to be ‘* Continental, not local.” Canada and American 
States outside the Federal Union are quoted as examples 
of expansion in the growth of trade and labour unions. 
It is admitted that great numbers are still without 
the pale of these unions, but organised labour is 
advancing by leaps and bounds all over the vast con- 
tinent geographically called America. The reports of 
the “organisers” for the Americar Federation of 
Labour are full of facts as to extension and consolida- 
tion. In every State of the Federal Union, and in 
Canada, newer unions spring up; the older ones 
increase in numbers and in influence; advances in 
wages are obtained, and, in some instances, reductions 
in the working hours. 





The June number of the Amalgamated Engineers’ 
Monthly Journal deals with many matters, as usual. 
The defeat of the Trades Disputes Bill is referred to, 
and the division list of supporters and opponents is 
given. It reports the case of a Manchester member 


who sued the union against his exclusion, but the 
Court decided that the union. was protected by the 
Trade Union Act, Sec. 4. Moderate support is given 
to the Old Age Pensions Bill, the second reading of 
which was secured in the House of Commons. The 
action of the Clyde engineers is commented upon un- 
favourably. It appears that a section of them tried to 
break up the meeting which the general secretary 
attended as a candidate for Parliament for one of the 
divisions of Glasgow, but it failed. In this connection 
an extract is given showing how Mr. Applegarth, for- 
merly general secretary of the Amalgamated Society 
of Carpenters and Joiners, was treated on a similar 
occasion 40 years ago. The total membership has risen 
to 94,951 ; of these 3625 were on donation benefit, 2132 
on sick benefit, and 4377 on superannuation benefit ; 
there was an increase on unemployed benefit, but a 
small decrease in the list of sick and superannuated 
members. The votes for affiliation to the Labour 
Representation Committee were only 2151 ; against, 
only 322. The question does not appear to appeal to 
the men very seriously. Theaction of the Clyde mem- 
bers is dealt with in a circular, in which all the facts 
are given in historical sequence. The council are very 
firm in the maintenance of their attitude during that 
crisis. In this respect they may have saved the union 
from serious losses by litigation, though it does not 
appear that contracts were broken by the men. The 
lesson will be a useful one if other unions follow the 
example of the Amalgamated Society of Engineers. 


The June monthly report of the Ironfounders’ 
Society states that trade continues steadily to improve 
in this branch. The decrease of unemployed was 139; 
and there was an increase of 2000 members working 
under conditions described in the returns as very good. 
The increase in the funds amounted to 2115/. 6s. All 
these facts show healthier conditions in the labour 
market. The returns from the branches as to the state 
of employment show that in 112 places, with 16,930 
members, trade was from very good to dull; last 
month there were 109 such places, with 16,056 mem- 
bers. In 15 places, with 1453 members, trade was 
from very slack to very bad; in the month previous 
16 places, with 2212 members, so complained. The 
latter figures are significant. There were on the 
funds 2412 members—a decrease of 139 compared with 
the previous month. Of these 755 were on donation 
benefit—decrease, 133 ; sick benefit, 442—decrease, 8 ; 
on superannuation benefit, 1095—increase, 10; on the 
other trade funds there were 112—increase, 8 ; and on 
dispute, 6—decrease, 16. The total cost of benefits 
amounted to 746/. 10s. 6d., or 94d. per member per 
week. The funds in hand have now risen to 101,855/. 
18s. 8d.—increase in the month, 2115/. 6s. It is 
notified that copies of the Mosely Industrial Commis- 
sion Report can be had by members of the union at 
6d. per copy, and 3d. for postage of the same. Copy 
of a leaflet issued by the Labour Representation Com- 
mittee, entitled “Why we are Independent,” is sent 
to each member. There is not only need to show 
why, but how, and to what extent, for the term “‘ in- 
dependent” has a sinister meaning as well asa good 
one. But, of course, the Labour Representation 
Committee must satisfy the men who raise the funds 
for the work it undertakes. 


The London Trades and Labour Gazette for the 
current month contains notes upon the debate in the 
House of Commons upon the Old Age Pensions Bill, 
and says that the attitude taken seems to indicate 
that some such measure is sure to be carried by the 
Government at an early date. The report of the dele- 
ate meeting of the London Trades Council shows how 
argely general politics enter into the doings of all 
suc todas as trades and labour councils, though such 
questions are still tabooed in trade unions proper ; and 
et the delegates to the former are drawn from the 
atter. At the London delegate meeting the Shops 
Early-Closing Bill of Lord Avebury was condemned 
as inadequate, while another Bill in the House of 
Commons was approved. In an article on the ‘ Vic- 
torian Railway Strike ” there is little said in depreca- 
tion of the action of the men that led to the drastic 
legislation; but it is more than hinted that such 
drastic proposals would never have emanated from 
any private employer. If the men by their action 
so arouse public sentiment against them, as they 
did in Victoria, they cannot wonder if private em- 
ployers and the public service combine to put such 
a state of things down. The article headed ‘‘ The 
Spread of Taff Valeism” seeks to justify the extended 
action of trade unions in the matter of sympathetic 
strikes, or strikes in one trade on a large scale.. But 
the very extension has made them more dangerous to 
the community ; hence collective action against them. 


~ 








The labour problem, from the colour point of view, 
is exercising the Commonwealth of Australia, as well 
as South Africa. In respect of the latter, the utter- 


ances were of a very doubtful character at the meeting 
at Grosvenor House, held on Thursday in last week, 





under the presidency of the Duke of Westminster, 


The resolution carried recognised it as an ‘‘ Imperial 
obligation to preserve the freedom of the native in 
the disposal of his labour,” but supported the view 
that each colony must decide the question for itself, 
Mr. Rider Haggard said he saw no reason why Chinese 
labour should not be imported to work in the mines. 
This was met by cries of ‘‘No, no! never!” Mr. 
Winston Churchill, M.P., said that the aid of imported 
labour must be invoked if the mining industry were to 
be resuscitated. These expressions, taken together 
with those used in South Africa, seem to indicate a 
determination to import black or yellow labour for 
mining purposes. 

In Lowslte the cry has long been, ‘‘ Australia for 
the white man.” But it seems that the ‘‘ white work- 
man” has been too overbearing, and now employers 
and others appear to be ready to retaliate. e sig: 
nificant sign is that the demand for the exclusion of 
black labour has been met by the reply, “* That will 
infringe the principle of Imperialism.” The Empire 
contains coloured people; these ought to be free to 
sell their labour where they like. The white man 
who supports Imperialism cannot well reply to this ; 
but the position taken will evoke protests from the 
Labour party in Australia, for the idea is repugnant 
to them. 





The position of the iron trades in the Wolverhampton 
district had not improved, as was expected, after the 
Whitsuntide holidays. During last week the demand 
for finished iron was limited, except in one or two 
branches, and the terms offered for new business were 
such that manufacturers did not, as a rule, care to 
close with them. Only marked bars and best sheets 
seem to have maintained their position as regards 
rates. Common unmarked iron was low in price; 
common black sheets had a slightly better demand 
because of orders from South Africa and South America. 
The steel trade was moderately active, but there was 
no advance in rates. In the engineering and allied 
trades there has been no great change. Some branches 
are fairly well employed, while others are rather slack. 
In the hardware industries there were greater varia- 
tions, but generally employment has been from fair to 
moderate ; in some there are complaints of slackness, 
in others of more or less depression. 





In the Birmingham district there was a fairly brisk 
business done last week in the pig-iron trade ; but in 
the finished branches there was depression. The 
chief demand was for galvanised sheets for India, 
South Africa, and South America. Steel is in demand, 
but with no advance in prices. Inthe engineering and 
allied trades employment at the best is but moderate. 
In the other iron, steel, and metal-using industries 
there are variations in activity ; some are busy or fairly 
busy, others slack, and in a few there is more or less 
depression. The expectations of a brisk trade have not 
been realised ; a turn either way would soon be ap- 
parent. 





The position of the engineering trades in Lancashire 
has not much improved of late ; the anticipations of 
a few weeks ago have not been realised. Such real 
activity as would be considered satisfactory is confined 
to two or three branches. There are certain electrical 
developments in progress which will bring forward a 
large amount of work, and which will be distributed 
throughout various branches of the engineering 
industry, and thus give full employment in sections 
which are now rather slack. The activity recently 
notified in the locomotive and railway-wagon-building 
trades has been fully maintained. In some other 
branches work is not so brisk, and it is said that some 
firms have taken orders at such low prices that they 
will scarcely cover cost; but firms would rather 
do that than suffer the works to be idle. In the iron 
trades there is a lack of real activity ; business has 
been slow, mainly from hand to mouth; but even in 
this way there has been a moderate amount doing. 
There seems to be hesitancy, and very little specula- 
tion. 





The Executive Council of the Amalgamated Society 
of Engineers have called upon the local branches in 
the Clyde district to refund the moneys paid out as 
strike there the strike of a few weeks ago, in 
spite of t e decision of the Council. The local officials 
are deemed to be responsible. 


A dispute has arisen in West Hartlepool, resulting 
in some 1500 men leaving work. Itis reported that a 
large shipbuilding firm reduced the wages of riveters 
pa platers for certain classes of work. The firm con- 
tend that they paid above the district rates. The men 
reply that the rates were fixed by the W: Board, 
and that the firm acted illegally in not giving the re- 
quired notice of reduction. 


The National Federation of Miners have decided 
not to interfere in the recent wages ment 








effected in South Wales. The meeting at which it was 
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considered agreed to adjourn the question sine die, 
which means that the subject was shelved indefinitely. 
This is hardly a satisfactory way, for the question may 
crop up again at an awkward time. 

he claim of the Scottish Coalmasters for a reduc- 
tion in wages of 3d. per day is being contested by the 
miners on the ground of selling prices, upon which 
the mineowners rely. The Scottish Miners’ Federa- 
tion have caused to be compiled a table of figures 
which they set off against those of the employers. 





It is reported that the building trades’ strike in 
New York has ended, and that some 65,000 men have 
resumed work. It is alleged that a labour leader is 
charged with having received 2000 dols. to sell the 
men and close the strike. 

Another strike is reported at Barcelona of coal- 
whippers. ‘Trade is said to be paralysed, and great 
inconvenience is felt by the shipping trades in conse- 
quence. 


It is reported that the Bethesda co-operative effort 
to secure slate quarries in the district has been so far 
successful that the land is secured, and work will be 
commenced immediately. 








HIGH SPEEDS ON RAILWAYS. 
The Design of Permanent-Way and Locomotives for High 
Speeds.* 


By James Cuar es Ineuis, M. Inst. C.E. 

THE impact on permanent-way arises necessarily from 
two sources :— 

1. The condition of the permanent-way itself; and 

2. The design of the locomotive. 

The increase in the train-mileage, at any rate on British 
railways, is mostly on long-distance traffic. This gener- 
ally means heavy trains and heavy axle-loads, hauled at a 
relatively high speed. 

The strength of the permanent-way and the condition 
of the road-bed are of the first importance, as when the 
permanent-way is of a relatively hght structure, or the 
road improperly packed and badly drained, there can be 
no satisfactory running at high speeds. Indeed, with the 
increase in high-speed traffic there comes a more impera- 
tive necessity to give greater attention to these matters, 
as well as to the alignment of the lines, and the super- 
elevation of the outer rail in curves, than heretofore. 

The next point is equally important —viz., the main- 
tenance of a standard gauge width. The author has had 
instances of new road laid in straight line where the 
sleeper had not been adzed, and the chairing had_ been 
done by hand, and it was found that the gauge varied to 
the extent of 4 in. to 4; in. Although the permanent-way 
was of a heavy section, the joints good, and the packing 
and ballasting properly done, the running was not satis- 
factory, so much so that the whole length so laid was re- 
gauged, and the traffic again sent over it at high speed, 
with the result that the engines and carriages ran com- 
paratively quite smoothly. 

Reduction of impact at switches and crossings, and 
smooth running through junctions, are largely brought 
about by attention to the following points :— 

1. Making curves of easy radii. 

2. Using long switches at diverging and converging 
points and avoiding short rails. 

3. Working to a uniform gauge and giving special 
attention to levels. 

4. Restricting the speed on curves. 

As crossings and junctions are very frequent in railways 
in Great Britain, attention to those points solves a con- 
siderable part of the question of smooth running. 

Swinging and swaying arise chiefly from suddenly- 
changing curvature, and, as this depends on the laying- 
out of the railway and the land at the disposal of the 
company, cannot be altered very much in the case of 
existing railways. Of course, in new lines there is no 
general reason why this disadvantage could not be met in 
the original laying out of the line. 

On lines with expresses running up to 60 miles per hour, 
no curves should be of less than 40 chains radius. I am 
aware that on many routes with high-speed traffic the 
curves are sharper than this, but, all the same, I think a 
speed of 60 miles per hour 0. curves of less than 40 chains 
radius should be avoided, and is not good work. At least 
the length of a train, say 700 ft., should be secured on the 
straight line between reverse curves where possible. 

I have enumerated shortly the main elements in the 
road which make for reduction of impact, and, conse- 
quently, smooth running, for the pur of showing that 
it is recognised that no small part of the question ie in 
the design and up-keep of the road. 

In Appendix 4 of the Report of the Committee ap- 
sinted y the Board of Trade to inquire into the vibra- 
tion produced by the working of ‘he traffic on the Central 
aden Railway, on » 10 occurs the following, as the 
result of a enaicaetiel investigstion of the wheels and 
rails in respect of the action of the road and the irregu- 
larities of the aastace in contact :— 

‘* Tf, however, the unstrained rail hasan uneven surface, 
or if there is want of uniformity in its supports, the 
stiffer the rail the smaller will be the amplitaries of the 
vibrations in the ground and the ter their frequencies.” 

In ordinary language, at high speeds the heavier the 
rail the smoother will be the running with a given up- 
keep; a principle which is working out—at any rate in 


* Paper read at the Engineering Conference of the 
Institution of Civil Engineers. Section I.—Railtways. 
June 17, 1903. 





this country—with the chair-road, at a weight of rail of 
90 Ib. to 100 Ib. per yard. 

But beyond the question of the permanent-way is that 
of the design of the locomotive to run upon it, which 
cannot be quite separated from the former question. 

All who are connected with railways know only too well 
that some types of locomotives, when driven at high speed, 
oscillate laterally and vertically to a dangerous extent, 
even on a road, and that the only way to obviate 
this is to reduce the speed. 

Locomotives having four wheels coupled in front and a 
bogie under the footplate—4.4 American notation—are a 
specially undesirable class to be run at high _— In 

roof of this may be cited the Doublebois accident on the 
Decne railway on May 13, 1895, in which two such 
locomotives of a fast passenger train left a practically new 
Bull-headed road having easy curves, due to the type of 
locomotive in use. 

Engines with single drivers and only one axle in front, 
with one behind, are likewise unsatisfactory, and plunge 
considerably at high speeds, even on good roads, and 
there can be no doubt that the introduction of the leading- 
bogie, giving a longer wheel-base, is the greatest improve- 
ment in this respect which has yet been carried out, and, 
with the increasing weight on the driving-wheels, is, in 
my opinion, necessary to secure steadier running and easy 
pon on curves, Drivers have much greater confidence 
in such engines. 

Of late, owing to the increased loads, and the consequent 


desire to obtain greater adhesion and tractive force by | 
additional coupling or weighting of the coupled wheels, | 


the ‘‘ pony ” radial axle has come in ; but it yet remains to 
be found whether for fast running the pony axle has the 
advantages of the bogie. I think not; and the bogie-wheels 
are undoubtedly safer at diamond crossings in curved lines. 

Personally, 1 think the equalisation of weights by the 
bogie over four points is by far the best, and uces 
impact, and is so important that, even to save a few feet 
in length of engine framing, should not be given up. 

The introduction of levers to equalise the weight on the 
single leading-axle with that on the front driver has much 
to recommend it, although, in my opinion, it cannot so 
satisfactorily equate the varying weights as the ordinary 
four-wheel e. This latitode iven to the driving- 
wheel is not theoretically aecaihie the object of all 
steadying arrangements being to ensure that the front end 
of the engine shall creep and not jump, and so to prepare 
the way for the driving-axles to operate at their full 
efficiency. 

The steadier the driving-wheels are kept, the greater 
will be the efficiency, and the less, consequently, will be 
the wear and tear of the road. This principle ought to 
underlie all locomotive building; and for this reason, I 
think, the provision for steadying a locomotive should be 
—— entirely from that for driving. 

‘or the same reason, the more the driving-wheels are 
——- as between themselves, the greater will be the 

hesion and tractive force. The extent to which this is 
carried in America is shown in Mr. Cowan’s paper on 
‘* American Locomotive Practice,” read at the Institution 
last Session. 

What maintenance engineers on railways want are 
creeping machines and not hopping machines, and these 
will cost locomotive engineers to to maintain. 

One advantage of the four-wheel coupled engine over 
the single, at high speed, is the fact that the counter- 
balancing can be spread over four wheels in place of two. 
No doubt this is the principal reason that it is so difficult 
to build a single-driving-axle locomotive, even with a bogie 
in front, to run smooth ¥ 

Several companies in Britain have tried compound loco- 
motives with three and four cylinders, and the Great 
Western are awaiting delivery of a French compound, 
having four coupled wheels, with leading-bogie and 
trailing-axle, from the makers of those used by the 
Northern of France Company. I have great hopes that 
the running of this engine with its four cylinders, long 
wheel-base, and the weight concentrated more towards 
the middle, will effect a further equalisation of the counter- 
balancing, and so conduce to smooth running. 

It may be remarked that the running behind compound 
engines in other countries is not free from oscillation, but 
from many inspections I am inclined to attribute this to 
shortcomings in the road, and not to the build of the 


en, ine. . . . . *-. 

_ ent practice has been in the direction of raising the 
centre of gravity of the locomotive; but, although loco- 
motives with a high centre of gravity are, theoretically, 
first-class machines if running on a perfect road, I would 
suggest that this practice has.its limit, and that that limit 
is now reached with our present conditions, for the reason 
that any imperfection in the alignment of the road has a 
correspondingly increased effect in developing swaying or 
side motion in the engine at high ei. which, when 
a is more intense and more lasting than with 
lower-built locomotives. It may be gathered from the 
foregoing that a practical disadvantage is found to arise 
from such engines having to run through yards and junc- 
tions, where the full cant necessary for the speed at which 
the train is running cannot be obtained. 








RAILWAY BRIDGES. 
The Assimilation of Railway Practice in Respect of Loads 
on Bridges up to 200 ft. Span.* 
By ALEXANDER Ross, M. Inst. C.E. 


Questions of standardisation have for some time past 
been freely discussed by institutions and the public and 


* Paper read at the Engineering Conference of the 
Institution of Civil Engineers. Section I.—Railways. 
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}private Press, and it may be taken to be admitted that 
,the meeting in’ conference of engineers, manufacturers, 


and consumers, and the agreement on standard sizes of 
materials required for specific purposes, and uniformity 


}of practice as regards specifications, tests and quality 


of materials, must result in increased efficiency and in 
economy of cost and time. 

The Institution has recently done service in taking 
such an active part in the work of standardising mate- 
rials, and in having, amongst other matters, dealt with 
0 pias sections of steel used in the construction of 

ridges. 

While it is undesirable to carry standardisation to such 
an extent as might tend to arrest advancement in type or 
design, it is of the utmost importance that uniformity 
should be arrived at with regard to the loads to which 
such structures may be subjected, and the intention of 
this communication is to indicate the anomalies and diffi- 
culties that exist, with the view of inviting discussion on 
the points raised. 

Bridges for railways may be divided into two 
classes :— 

_1. Those carrying railways over highways, waterways, 
rivers, &c., the loads being guided in their course by 4 
track fixed in position. 

2. Those carrying highways, &c., over railways, with or 
without a fixed track to guide the loads. 

With the first-named class the general practice has been 
for the engineer to select the heaviest type of engine in 
use on the line as a basis for the maximum load, for small 
apems, and to assume a combination of the engines giving 
the greatest stress for larger spans. 

_ To meet the requirements of traffic, locomotives of 
increased size, strength, and weight have constantl 

been designed, with little or no reference to the para 
of the bridges which have to carry them, with the 
result that bridges which ought to have lasted for a 
considerable — of time became early overloaded and 
overstrained, and had to be either strengthened or re- 


aced. 

Within recent times a decided increase has been made 
in the weight of locomotives, and also in that of passenger 
vehicles and goods wagons, and it is difficult to say whether 
we have yet attained the maximum, but the fact of the 
load-gauge being practically taken up to its full capacity 
points to the margin left being small. 

Each ‘of the large railway companies has distinctive 
sa of locomotives, and as there is an extensive inter- 
change of traffic between the companies, it appears desir- 
able that all railway bridges in this country should be 
strong enough to take the heaviest engines or combination 
of engines in use on any railway. 

In Table I. are shown the equivalent uniformly distri- 
buted live loads derived from the maximum bending 
moment caused by engines running on different British 
railways, and the examples taken are believed to be repre- 
sentative of the heaviest engines of the classes named 
used throughout the country. The table includes a ten- 


| wheel coupled engine, of which as yet there are only a 


few examples, with a limited range of operations. The 
figures in the table include an addition of 24 per cent. for 
possible future increase. 

The weights are more concentrated on some engines, 
not included in the table, than in those given, and 
these give heavier weights on the cross-girders. In 
pues it may be noted that the growing practice of 

uilding locomotives with small wheels close together 
points to the necessity of the cross-girders being kept 
at shorter distances apart than has hitherto been the 
practice. 

Consideration should also be given to the increased and 
continuous weights given by a train made up of large 
wagons of 40 tons capacity, or of wagons loaded with 
boilers, girders, or other heavy materials, in many cases 
approximating to that of a train of engines. 

Highway Bridges.—Dealing with bridges carrying 
public highways, accommodation roads, &c., over rail- 
ways, Table II. has been compiled from information col- 
lected recently, from which it will be seen that highway 
bridges are subjected to very heavy weights, and not un- 
frequently heavier weights than those shown on the table 
pass along the streets of towns drawn by two, and some- 
times even three, traction engines. 

It is evident that the introduction of steam, and more 
recently of electric, tramways with heavy cars, and the 
general increase of loads Fer pe along streets and high- 
ways, have raised the standard of weight, and it is a ques- 
tion for consideration and discussion what, from such a 
great variety of loads, is a reasonable average weight per 
square foot to accept as a standard. 

The width of oe bridges must depend on the 
requirements of the district, but in large towns and neigh- 
bourhoods they will most probably have to be wide enough 
to carry two lines of tramway with width for a stream 
of trafic on each side, and the usual allowances for 
footpaths. 

On footpaths of bridges and on foot-bridges it is usual 
to accept the weight given by a crowd of people, stated 
by various authorities to be 80 lb. to 140 lb. per square 
foot, and it is not unusual to accept 120 Ib. per square 
foot as a sufficient allowance. 

What standard loads, deduced from the data furnished 
by the tables given, are reasonable to adopt as a basis 
for calculating the strength of railway and highway 
bridges, for spans up to 200 ft., is the consideration 
raised by this communication and put forward for dis- 
cussion, 

Considering the importance of the subject of the stan- 
dardisation of loads on brid it would seem to be a 
suitable one for the Standards Committee to deal with, 
possibly in conjunction with other authorities and with 
the aid of the Board of e. 

This would be a step in the right direction, but to com- 
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TABLE I.—Equivatent DistrisuTteD Live Loaps Drrivep rrom Maximum BENDING-MOMENTS FOR A 
Srnete LIne or Way. 





SELECTED ENGINES. 
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was held at Norwich to consider the advisability of 
making an appeal to the Government for assistance from 
the Tapedat Exchequer towards the enormous cost 
of works of sea-defence. It was pointed out that in 
Plantagenet days it was held that the King, as repre- 
senting the whole State, was bound to protect the shores 
of the country from the sea as much as from its other 
OF BEACHES.* enemies. Further, there is a ibility that unless works, 
By W ee $ a ee | on a scale of cost practically beyond the resources of the 
y WILLIAM TREGARTHEN Dove.ass, M. Inst. C.E. | local authorities, are inaugurated, the sea may, at no ver. 
Many papers dealing with groynes and the travel of | remote point of time, overcome the frail barriers whic 
beaches have been written, read and discussed, but it is | alone prevent it sweeping up from the German Ocean to 
certain that by the public in general the grave re | the ancient town of Norwich. 
of the question is incompletely understood. owever,| Asan outcome of the Norwich Conference a deputation 
Since the commencement of the present year an attempt | waited on the Prime Minister in March last to solicit his 
has been made to remedy this state of — | sympathy and aid in bringing to the notice of His 
_ Early in January a conference, thoroughly representa- | Majesty's Government the fact ‘‘that the inroads of the 
tive of the local authorities of the East Anglian seaboard, | sea upon the coasts of Norfolk and Suffolk have increased 
tne - so much as to become a national danger, etc... . . and 
* Paper read at the engineering Conference of the | with a view to obtaining a substantial contribution from 
Institution of Civil Engineers. Section II.—Harbours, | the Imperial Exchequer towards the cost of such pro- 
Docks and Canals. June 17, 1903. tective works ” 


plete the subject of bridges the committee might further 
consider the relation between dead and live load, the | 
rong of safety to be used, the effect of impact, vibra- 
tion, &e. 








FORESHORE PROTECTION AND TRAVEL 

















With this brief summary of this question, as far as it 
has come into prominence with the general public, I come 
to the more technical matters which form the subject of 
these notes. They will be considered under the following 
general headings :— 

I. Position of the foreshore with reference to the main 
tidal current. 

II. Length of exposure as it affects stability of con- 
struction. 

_ III. Depth of water immediately below low-water and 
in mw offing, with location of neighbouring sand-banks or 
rocks. 

IV. Direction of the flood-tide as it affects the travel of 
the beach. 

V. Nature of cliffs and beach fulls. 

VI. Angle and length of groynes. 

I. Travel of beach is, on the whole, governed by the 
main tidal currents. The flood-stream, where it impinges 
on a coast-line, carries the beach with it in its course. 
Its —— is retarded very markedly, however, where 
the -tide is split up by flowing into estuaries, bays, 
and indentations of the coast-line, and in this way, slso, 
its strength is reduced. 

IT. The longest ‘‘fetch,” or line of exposure, must deter- 
mine the stability of the groyne or wall. The force of the 
waves, which impinge on one or the other, should be 
calculated in pounds per square foot of ex surface, 
and the design should be prepared in accordance with this 
calculation. 

The low beach on the lee side of a groyne, which is the 
result of a continuance of gales acting in one direction, is 
frequently the main overturning factor, if provision has 
not been made previously for sufficient support and depth 
in the beach. 

III. A careful study should be made of the bed of the 
sea fronting the foreshore which is to be protected, in 
order to ascertain accurately the position of channels, 
sand-banks, &c. Channels, when heavy weather prevails, 
tend to draw the beach down into them, while sand-banks 
cause the waves to break, and, by so expending some of 
their force in the offing, their ultimate destructiveness of 
effect is diminished. Where a deep channel exists be- 
tween outlying sand-banks and the shore, it has this 
result, that, p Bess on-shore gales, the course of the 
stream will be driven shoreward, and the beach will be 
pulled down into the bed of the channel. Again, a 
‘*gateway” between two outlying sand-banks invariabl 
leads the waves to the foreshore and depletes the beach 
which had been thus exposed. 

IV. Under normal conditions the beach travels with 
the flood-tide ; consequently groynes must be arranged 
so as to arrest the beach on their flood-tide side. A gale 
of wind which operates in the direction of the flood-tide 
causes a low beach to form on the lee side of a groyne 
placed on a foreshere, the level of the beach rising 
gradually in the direction of the next groyne to leeward, 
where its highest level is reached. A gale blowing in an 
ypu direction will reverse the action ; but as soon as 
the wind drops, the normal travel will be resumed. 

V. Where cliffs above high-water of spring tides are 
friable and subject to erosion, a sea-wall isa matter of 
necessity, since it is the only means of preventing the 
denudation of the cliff, and constitutes a protection against 
the beach keing driven by the force of the waves around 
the upper extremity of the groyne. A sea-wall, where 
the waves impinge upon it, will by itself bring about the 
denudation of a foreshore. The process will be more 
rapid in places where the waves strike the wall at a low 
angle with the shore. If high groynes, placed at short 
distances apart, abut on a wall, they minimise the ten- 
dency of a sea-wall to produce a scour, as they break 7 
the force of the wave-action. The height to which beach 
is driven by very severe onshore gales when contempora- 
neous with spring tides remains constant. Where beach 
continues to advance seaward, the level of the “‘ full” does 
not alter; and of the truth of this Dungeness Point affords 
one proof amongst many. Here the h has advanced 
seaward from Lydd—a distance of 3 miles, the surface 
being in one plane. The height of these fulls should not 
be exceeded by the height of a a ny where it terminates 
against a wall or cliff, unless a heavy scour on its leeward 
side is a matter of no importance. Spur-groynes placed 
on the leeward side of a breakwater or pier will be found 
useful in accumulating beach. This they do by causing 
an eddy-tide on their shoreward side, and by driving the 
flood-tide seaward off the foreshore. 

VI. The collecting capacity of any yne may be 
measured in terms of its length seaward. p mie and sand 
are swept along a foreshore, and are carried over the bed 
of the sea by the action of the waves. When checked by 
the surface of groynes, they move shorewards. Hence 
the deduction follows that the greater the length of the 
gi x pm the ter will be its utility in accumulating beach 
and in building up foreshore. The best angle at which to 
construct a groyne is approximately at 95 deg. to the 
flood-tide, or at 85 deg. from the shore. Any diminution 
of this angle will shorten the length of the groyne sea- 
ward, and permit the littoral drift to pass its extremity. 
It can be demonstrated — that the lengthening of a 
groyne has produced invariably a useful and noteworthy 


| effect, by driving back the high and low-water marks on a 
| foreshore. Where the foreshore is short, it is not enough 
| merely to construct a groyne between the cliff or sea-wall 


and low-water mark. A groyne so limited in length 
results generally in a low or channel at the seaward end, 
and one [of two things will probably happen ; either the 
groyne will be overturned into the channel, or the beach 
will be pulled down into deep water. Extension beyond 
low-water mark may best be carried out by driving sheet- 
piling from an overhead gantry, the gantry-piles sub- 
sequently forming stays, to which the sheeting is braced. 
In this manner groynes 300 to 500 ft. in length can be 
constructed at a moderate outlay, without serious in- 
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convenience from loss of time. This mode of construction 
may be employed where low-water mark stands against 
the cliff or sea-wall. 

The effect of groynes generally is to produce a more or 
less sheltered area, where the littoral drift, freed from the 
turbulent action of the waves, tends to deposit itself. 
From this the conclusion may with safety be drawn that, 
within certain limits, and if allowance is made for a 
sufficiency of travel, the greater the sheltered area the 
larger will be the desired result. 








AUTOMATIC SIGNALLING.* 
By Wiu1am Joun Cupworts, M. Inst. C.E. 

Automatic signalling—i.e., signalling by means of 
which railway trains themselves actuate the signals pro- 
tecting them without the attendance of signalmen—has 
been the dream of the inventor since the introduction 
of railway signalling, 

Countless plans have been proposed. Most 
of them, however, depend for their action upon 
a contact between something depending from 
the train and apparatus fixed upon the per- 
manent-way, which contact does either mecha- 
nical or electrical work. Many of these pro- 
ponte have been made without sufficient 

nowledge of the relation between the load 
and structure - gauges, and of the difficulties 
inherent in exceeding either or both of these, 
as is necessary in every contact apparatus, 
as well as of the difficulties arising from con- 
tact at the speeds of express trains. 

Allusion must, however, be made to the 
successful working of contact apparatus in 
— cases, such as the Liverpool Overhead 

ilway (described by Mr. Cottrell, M. Inst. 
C.E., in vol. exliv. of the Proceedings of the 
Institution). Mention must also be made of 
the various treadle systems auxiliary to the 
ordinary block system, which, although they 
do not supersede the human agent, as is the 
aim of the automatic system, do, at any rate, 
provide an automatic check upon his fallibility. 

With the development of the railway system 
in the United States, expensive labour and 
great lengths of line made the question a more 
urgent one than in this country ; and between 
20 and 25 years ago experiments were con- 
ducted, and some automatic signalling installa- 
tions made, which depended for their action on 


the short-circuiting of a low-voltage electric Rg 2 


current running through the rails, by the wheels 
of vehicles thereon, or on what is now known 


tion until it passes out of the section in advance, when the 
current is re-established and the arm is pulled off ; there 


are thus two home-signals, one a section behind the | 


other, with their corresponding distant-signals, to pro- 
tect a train. ; 
The system being installed on the North-Eastern Rail- 
way is that known as “normal danger”—i.e., the signals 
stand normally on, are brought to safety by an approach- 
ing train, and restored to the ‘‘danger” position when the 
train has , Fig. 2. Its general lines are similar to 


those of the London and South-Western system so far as | 


the track and signal batteries are concerned. Special 


appliances have, however, to be added to effect the pulling | 


off of the signals. The source of power also is different, 
as it is stored at the foot of each signal-post in the form 
of liquefied carbonic-acid gas, at a pressure of about 
800 ib. per square inch, in two removable steel cylin- 


ders, to be used alternately, one being removed for | 


filling whilst the other is in use, Fig. 3. Each cylinder 





of gas will suffice for 6000 to 7000 operations of the 


ELECTRO PNEUMATIC SYSTEM 
AS INSTALLED ON THE L. &.S.W.AiY 





Section 7. 








Both systems described are applicable to lines con- 
taining junctions and stations; and there would, there- 
fore, seem to be an extensive field for their adoption in 
this country. At branch junctions no attendance would 
be required, except for so long as the branch line is open, 
and at roadside stations only when shunting is actually 
going on, and such attention could readily given by 
the station staff. ; 

In addition to the contact systems mentioned, and 
'the track-circuit systems with ordinary semaphore 
signals already described, mention should be made of 
ane systems, such as the Miller system and the 
Boult system, which give their signals in the cab of 
the engine. The former is worked with a track-circuit, 
and is in use in the tunnel outside the Grand Central 
Station at New York, and also at the west end of 
the Woodhead Tunnel on the Great Central Railway. 
Both systems can be worked with, or without, out- 
|side signals; but it could hardly be said that full 
|advantage is taken of them, unless these be dispensed 
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HALL SYSTEM A& INSTALLED ON THE N.E.RY¥. DIAGRAM OF CIRCUITS. 














as a track-circuit. ¢insulated Rash J™ 
The introduction of track-circuit working { ‘ 
gave a great impetus to automatic signalling, qe l 
and it rapidly spread in the States. : 
January, 1902, 3,354 miles, on forty different 
rail 8, were so worked ; and the system can 3 
no longer be considered as in the experimental : 
stage. In this country it has been adopted on Return Wire 


the main line of the London and South-Western Tr 
(9066.8) 


Railway, between Andover and Grateley (54 
miles), and on the North-Eastern Railway 


main line, between Alne and Thirsk (10 miles). Fig.83. 


The latter installation is not as yet completed. 

The aatems in most frequent use in the 
United States are the electro-pneumatic and 
the Hall system, the latter being either electric 
or electro-gas. A favourite system, where 
economy of construction is important, is the 
polarised track-circuit system, which dispenses 
with line-wires and has motor-worked signals. 
A polarised relay is provided in connection 
with the track-circuit, and a pole-changer is 
attached to each home-signal, which reverses 
the current in this circuit when the signal is 
moved, thus getting double service out of it. 
The Hall system is that now being installed on 
the North-Eastern Railway, whilst that intro- 
duced on the London and South-Western Rail- 
way is an electro-pneumatic system, differing, 
however, from those commonly used in the 
United States, in that air, at a pressure of 10 Ib. 
to 20 lb. per square inch, instead of at 80 Ib. or 
90 Ib. per square inch, is used. 

In the electro-pneumatic system, power- 
stations and air-compressors are provided at 
suitable intervals. In an installation about to 
be put down on the London and South-Western 
Railway, one power-station situated near the 
centre will serve for a distance of 23 miles. 
Pneumatic pressure is conveyed thence in pipes 
the whole length of the installation, with 
branches to all signals. Each signal-arm is = 
worked by means of a rod connected with a 
piston actuated by pneumatic ssure. The 
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pressure is admitted to or withdrzwn from the 
piston by means of a pin-valve actuated by 
an electro-magnet in circuit with a signal- 
battery, which, again, is under the control of 
the track-battery circuit, Fig. 1. 

The system as carried out on the London and 
South-Western Railway is ‘normal clear”— 
t.e., all signals stand at ‘‘ safety” unless they are required 
to be at ‘‘danger ” for the protection of occupied sections. 
When a train enters a section, it puts to “danger” the signal 
at the entrance to that section, maintaining it in that posi- 

* Paper read at the Engineering Conference of the In- 
stitution of Civil Engineers. Section I. — Railways. 
June 17, 1903. 
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"HALL SYSTEM” AS INSTALLED ON N.E.RY 
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END ELEVATION. 


sional, and the working pressure is avout 50 Ib. per square 
inch. 

The independent supply of power to each signal is 
probably more economical in first cost than a continuous 
supply of power over pret lengths of line from a central 
power-station ; but whether it will be equally economical 
in- maintenance, and equally reliable, is a matter for 
experiment. 





FRONT ELEVATION. 


with ; and whether this would be desirable is an open 
question. 








BELGIAN Biast-FurNAcEs.—The number of furnaces in 
blast in Belgium at the commencement of June of this year 
| was 33, while six furnaces were out of blast at the same 
| date. At the commencement of June, 1902, the position 


of the furnaces was :—In blast, 30; out of blast, 9. 
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DREDGING IN NEW SOUTH WALES.* 
By Crom, West Dartey, M. Inst. C.E. 


Tur eastern boundary of New South Wales extends 
from Point Danger in the north to Cape Howe, the 
southern limit, a distance of about 610 miles. Some 
sixteen rivers, all more or less navigable, discharge alon, 
this coast, most of them passing through large areas o' 
rich and closely-settled agricultural lands. 

As the rivers form the natural outlets, and often, 
indeed, the only means for sending produce to market, 
the Government have expended considerable sums in im- 
roving their navigation. A great amount of dredging 
fos thus been involved, not only in the upper reaches 
of the rivers, where they are lable to shoaling after 
floods, but as they nearly all have sand-bars across their 
entrances, extensive works in the way of training-walls 
and breakwaters have m carried: out to confine and 
direct the scour, and much “pe on has had to be re- 
sorted to in straightening the channels and deepening 
the bars. The circumstances and conditions connec 
with such dredging have rendered necessary the provision 
of a large and, in some cases, special plant for the work. 

The following dredgers are now available in New South 
Wales :— 


Ladder-dredgers (five double and nine single 
ladders) a sae ed kas ae 
Grab dredgers (Priestman type) 


— dredgers (self - propelling hopper 
Sesion dredgers (pontoon type—ordinary 
section) bis ont as ae aaa 4 
Suction dredgers (pontoon type with clay- 
cutting gear) ... i 33 Se 
Suction dredgers (combined suction and 
grab crane type)... “ee Mie ie 


to 


7 


Total ... <8 Se el tt 
All of which, with two exceptions, have been designed 
and built in Sydney. 


The first two classes call for no special remark, as 
many similar dredgers are to be seen working in England. 
One of the suction-dredgers, named ‘‘ Antleon,” of the 
self-propelling, hopper type, which was designed for 
working on ex river bars, is worthy of notice. This 
dredger was built by Messrs. Simons and Co., Renfrew, 
specially for bar work. The dimensions are 165 ft. by 
35 ft. by 84 ft., and it is capable of —*, 250 tons of 
sand in the hopper on a draught of 5ft. The Antleon 
is fitted with Babcock and Wilcox boilers, supplying 
steam at a pressure of 150 lb. per square inch to four 
independent sets of triple-expansion engines ; two pairs 
for ar twin screws and two pairs for the centrifugal 
pumps. This vessel is reserved for deepening river-bars 
which are liable to shoal when certain winds prevail. 
The dredger does not anchor, but steams slowly ahead 
over the bar, passing out or in, d ing the suction- 
pipes and pumping at the same time, filling the hopper 
with 250 tons of sand in about 20 minutes. On one 
occasion, working on the Macleay River bar, 8000 tons of 
sand were raised and discharged at sea in 274 working 
hours; and during the year ending June, 1901, this 
dredger raised and discharged at sea 292,850 tons at a cost 
of 3.49d. per ton. This includes all cost of moving from 
place to place, delays, and repairs, but no allowance for a 
sinking fund. On some occasions, when a bar has been 
too shallow to over, the vessel has had to dredge 
from the outside, and stand out to sea or seek what 
shelter the nearest headland afforded, during bad 
weather. 

A fleet of some eighteen —— has been provided 
for attending the dredgers, and for towing silt-punts out 
to discharge at sea from ladder-dredgers, &c. Formerly 
much loss of time was occasioned to the ladder-dredgers 
when it was too rough on the bar or outside to tow the 
silt-punts out. At Newcastle, where the heaviest amount 
of ladder dredger-work had to be performed, it was esti- 
mated that some five or six weeks per annum was lost 
from this cause, which greatly enhanced the cost of dredg- 
ing, but since the advent .of sand-pumps all the material 
raised is used for reclamation — thus keeping the 
ladder-dredgers continually at work. 

Very extensive reclamations are being made in Sydney 
at the heads of bays and other places, where there are 
large areas of shallow water of no use for navigation pur- 
poses. A space is enclosed by a training wall, and a suc- 
pect manay is moored close by, with a good length of 
floating delivery pipes. The dredger commences by ex- 
cavating a sufficient area to a suitable depth, and the 
— are towed up and discharged on one side 
of the pump-dredger, a little distance off, the dredger 
moving, about every second day, to where the punts 
have previously been discharging, and the punts then 
discharge where the dredger has last been. At Newcastle 
an extensive island is being formed over a mud flat at 
the head of the harbour. Some 200 acres are being en- 
closed by training-walls, and a large sand-pump, the 
“Castor,” is stationed there, landing all the silt raised 
by the ladder-dredgers. This — has 30-in. suction 
and discharge pipes, and engines of about 900 horse-power. 
During the year ending June, 1900, 1,716,573 tons of sand 
were landed, at a cost of 0.52d. per ton, including all 
repaira. To give the dredger freedom to move about, 
ample length of floating pipes is provided, the pipes —. 
connected with gimbal joints and leather sleeves. Eac 
pipe is about 27 ft. in length, and is carried on a small 
pontoon about 15 ft. square by 2 ft. in depth. The pipe 
is led on shore and extended by adding new pipes from 





* Paper read at the Engineering Conference of the 
Institution of Civil Engineers. Section II.—Harbours, 
Docks, and Canals, June 17, 1903, 





day to day as the reclamation advances. The pipes are 
made of wrought iron ; in. in —— have single- 
riveted seams, and are well coated with asphalt. : 
The dredgers fitted with clay-cutting gear revolvin 
round the suction-pipes are valuable for dealing wit 
hard deposits or for cutting new channels through tough 
or hard clay formations. Two t of these have 
constructed, the first having the Von Schmidt system of 
cutting-gear fitted on a pontoon 116 ft. by 50 ft., by 
10 ft. in depth, with semi-circular ends. A table running 
on rollers and a rack is fitted at one end. This table is 
pivoted, and is capable of being traversed from side to 
side round the semi-circularend. The suction pipe comes 
up through the centre and practically forms the pivot. 
On the table is carried the engine for driving the cutters, 
traversing gear, &c. The suction-pipe crosses the table 
and turns down vertically, and is cae therefrom. It is 
telescopic, and to its lower end is attached the circular 
cutting-frame, which is 8 ft. in diameter. The cutters are 
driven through a 6-in. vertical shaft, which down 


ted | close outside the a Thisshaft, which has key- 
engt 


ways cut along its whole hh, passes freely through 
the centre of a large crown wheel, fitted with keys to 
drive the shaft, and is lowered out with the suction-pipes. 
This dredger works to a depth of 20 ft., and finishes to a 
very uniform bottom. The table is revolved while cutting, 
and thus a semi-annular space, 68 ft. in outside diameter, 
is cut to a level surface. 

The second type of dredger has the cutters also fixed 
to the suction-pipe, but in this case two suction-pipes 
pass through the sides of the vessel from the pump, and 
are joined together in the form of a bow round the end of 
the hull, the suction-pipe and cutting-frame being fixed in 
the centre of the bow. The whole pipe and cutter are 
raised or lowered by an ordinary rope tackle, but the 
cutters are driven through an 8-in. shaft. This has 
two keyways, and passes through the centre of, and 
is driven by, a worm-wheel, 5 ft. in diameter, the 
worm having a pitch diameter of 1 ft. 74in. The cutting- 
o. for this _— was designed by Mr. George Higgins, 

. Inst. C.E., but the system for attachment was de- 
signed and the whole of the work carried out at the 
Government workshops in Sydney. 

The total amount and cost of silt, &c., raised in New 
South Wales waters during the year ending June, 1900, 
was as follows :— 





| 
} 














| 

Cost. 

Hours 

Peer | Tons. ‘Dredging. — = 

By ladder dredgers .. _.,| 2,857,428 | 20,509 | 3.87 
5» Sand-pump dredgers .. .. | 8,902,276 12,432 2.15 
»» grab and sand-pump .. .-| 980,815 12,758 2.84 
, grab dredgers . 414,980 20,125 | 5.71 
65,819 | 3.33 


8,155,499 | 





Say 6,848,172 cubic yards at 4.28d. per cubic yard, 

It may be interesting to show how the time of the 

dredgers is occupied, on an average, as it is obvious that 

only for a portion of the time are they actually employed 
dredging. 

Average for One Year’s Work. 





| | 
| Seven 

















| | ; 
Twelve | Ten Sand er me Twelve 
— Ladder | Pump lPump and| -&ta>- 
Dredgers. | Dredgers.|" ‘GuP.® | Dredgers. 
Dredgers. | 
| per cent. per cent. | per cent. | per cent. 
Dredging ee 63 49 61 62 
Coaling .. we - 2 2 2 3 
Removals oe ++} 9 14 16 8 
Bad weather .. 3 2 2 3 
Waiting punts 3 ne Py 2 
Repairs... 19 25 16 15 
Other causes .. 1 1 | 3 7 
Taking silt to sea 7 - 
Total 100 =| = 100 | 100 100 
The grab-dredgers are usually employed on the smaller 
rivers dealing with gravel and shingle bars. The com- 
bined pump and grab-dredgers are also stationed on small 
rivers, and are found to be a useful kind of dredger, as 


often hard bars of shingle are met with which the pump 
cannot raise, and the grab can be brought into use to clear 
the obstruction. 








DREDGING, WITH SPECIAL REFERENCE 
TO ROTARY CUTTERS.* 
By James Henry Apsoun, M.A., M. Inst. C.E. 


Tue development of hydraulic dredgers has placed in 
the hands of engineers a tool of enormous power, and the 
great results eddesed by them on the bars of the Mersey 
and other rivers are well known. They have hitherto 
been chiefly employed on sand or light silt, which yields 
to the current drawn into the nozzle by the action of the 

umps. ‘To enable a suction-dredger to deal with clay, it 
1s necessary that the clay be first cut up, as the current 
is insufficient to disintegrate it. 

For dredging clay, rotary cutters fitted to the nozzle of 
the suction-pipes have been used. These consist of a 
number of knives (ten to fifteen), united by suitable discs 
or rings at one or both ends. The knives may be either 
straight or spiral, and are mounted around, and concen- 
tric with, the end of the suction-pipe. The whole cutter 


* Paper read at the Engineering Conference of the 
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may be secured to the end of the suction-pipe, and rotary 
motion im to both together, or the cutter shaft may 
be journalled in a suitable bearing provided in the end of 
the suction pipe, which is then e stationary. 

The author’s — of rotary cutters has been with 
a dredger designed for the purpose of excavating clay for 
dock extension. The clay being silty, it was thought that 
it would be easily broken up by the cutter, but this was 
not the case. e cutter had fourteen straight ey 
set at an angle of 26 — to the tangent of the circle roun 
which they were placed, and overlapping each other to a 
slight extent. The dredger was first operated at a small 
— where the soil was loamy, and the cutter proved 
efficient ; but when the clay was reached at a greater 
depth, the openings between the blades of the cutter 
clogged with the tenacious plastic clay, with the result 
that the proportion of clay found in the water discharged 
through the pipe line was extremely small. The cutter 
was then unshipped, and a width of some inches was cut 
off the inner edge of each blade ; so that the overlap was 
done away with, and at the same time the circular open- 
ing at the bottom of the cutter was reduced in area, 

en again tried the cutter worked better, there being 

but little clogging between the blades, but these did not 
cut the clay very well. A new cutter was then built, 
with narrow spiral knives, and proved to be more efficient 
than the first; but even with this cutter the quantity 
turned out per hour was never more than 60 per cent. of 
that contracted for. The clay, which it discharged behind 
the walls, was in the form of nodules, varying in size 
between that of an egg and that of a Dutch cheese. The 
form of the discharged clay shows that it is clay, and 
not, as has been asserted, silt easily disintegrated by 
water. If it had been the latter, it would, after i 
through the pump and line of pipes, have been po emcee 
in the form of mud, and not as hard balls, as was actually 


the case. 

The dredger worked radially, pivoting on one of two 
“‘spuds ” abreast of each other in the stern, the bow 
being swung by breast-lines. Having completed the are, 
the other spud was dropped and the one in use was 
raised, so that the dredger advanced step by step against 
the breast she was cutting. The depth cut on each arc 
was about 2 ft., and the bottom was left practically quite 
level—very different from that left by a bucket-dredger. 

his dredger, where the material dredged is discharged 
directly as backing for the walls and for the raising of low 
land behind them, is considerably more economical than 
a bucket-dredger, where the material has first to be dis- 
charged into barges, from which it is again carried and 
placed on the land. 

The efficiency of a cutter evidently depends on the 
form of the blades, the angle at which they are set, and 
whether they are straight or spiral, and on the openings 
between them and at the bottom. To determine abso: 
lutely the best form for each description of clay to be cut 
would involve numerous and costly experiments which 
have not as yet been made. 

The dredger was tried experimentally in the river to 
see what she could do on sand. In a depth of about 10 ft. 
of water, and discharging back into the river through 
about 300 ft. of floating pipe-line, she excavated 113,825 
cubic feet of sand in 54 hours, or at the rate of 21,500 
cubic feet an hour. The quantity excavated in the bed 
of the river was determined by soundings before and after 
the dredging operations. She was afterwards used for 
land reclamation, dredging sand from the river bed and 
discharging it on to the bank, through 600 ft. to 900 ft. of 
pipe, with a lift of 17 ft. on an average. Under these 
circumstances she discharged 6500 cubic feet an hour, or 
16) r cent. in excess of the contract quantity for clay. 

e was subsequently tried on improving a bar in the 
river, which had shoaled. The bar was about 800 ft. in 
width, and the dredger was run three times across it on 
the same line, discharging to one side back into the river, 
through the floating pipe-line. She was only worked during 
such times as there was sufficient current in the river, 
on either the flood or ebb tide, to carry the dredgings to 
some distance. The operations extended over 24 days, 
and resulted in an improvement of the —. by about 
24 ft., for the width required for vessels. As the dredger 
was only run on one line, the width to which the crossin 
was improved shows that the cut made by the dredger h 
the effect of causing the current to continue what the 
dredger had commenced. During these operations on the 
bar the ‘‘ spuds” were not used, the dredger working on 
head and stern lines. . The tendency of the cutter to cant 
her out of line was counteracted by a steam hopper barge 
lashed on one bow. 

he effect on the cutters of working in sand was to 
wear the blades to a considerable extent, but the bearings 
kept in good order, the sand being excluded from them 
by an arrangement by which they are lubricated by water 
under pressure. 

For working in sand, water-jets for breaking down the 
material to be dredged are preferred by the engineers on 
the Mississippi to rotary cutters. Interesting particulars 
of the dredging of this river will be found in “ Notes on 
the Engineering Works of the Mississippi River,” by 
Mr. E. F. Dawson, Assoc. M. Inst. C.E., executive engi- 
neer, Public Works Department, Bombay Presidency, 
= in Calcutta by Mr. Thacker Spink in 1900. Me. 

awson was deputed by the Government of India to visit 
and report on the improvements on the Mississippi. At 
first water-jets, nine or ten in number, 2} in. to 3 in. in 
diameter, with a pressure of 14 Ib, per square inch, were 
used, but subsequently much better results were obtained 
by jets 14 in. in diameter, six in number, with a pressure 
of 65 Ib. per square inch. 








OprssA AND Persia.—A regular steamship service is 
about to be established between Odessa and the Persian 
Gulf ports, 
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ECONOMICAL SPEEDS OF CRANES. 
Speeds of Overhead and other Cranes as a Factor in 
Economic Handling of Material in Working.* 
By ARrcHIBALD Porrer Heap, M. Inst. C.E. 


Cranes may be defined as instruments for lifting loads 
and moving them to another place. The hook of the 
crane must therefore have both vertical and lateral move- 
ment, and the method by which the latter is obtained 
gives a means of classifying cranes. 

Cranes may be classified as follows :— 

1. Fixed Cranes, comprising :— 

(a) Fixed Jib Cranes, having rotary or slewing motion, 
with or without derricking to vary the radius. 

(tb) Fixed Rotary Cranes, having a trolley which can 
be racked in or out on a horizontal track, to vary 
the radius. 

2. Moving Cranes, comprising :— 

(c) Overhead Travelling Cranes, having lifting, cross- 
traversing, and longitudinal-travelling motions. 

(d) Gantry or ‘ Goliath” Cranes, identical with (c) 
except that the bridge rests on the ground by legs 
instead of on an overhead runway, 

(e) Cantilever Cranes, being identical with (d) except 
that the supports are at the centre instead of at 
the extreme ends, and run on a track of moderate 
gauge. 

(f) Locomotive Cranes, generally steam-driven, being 
identical with (a) except that they travel on a 
track. 

There are many combinations and variations of these 
types. The motive powers which may be used comprise 
flying rope, square shafting, steam, hydraulic power, and 
electricity. The first two may be dismissed as already 
superseded ; steam power is now chiefly used for ‘* loco- 
motive” cranes with a wide radius of action. Where 
movements are sufficiently restricted to be always within 
range of a central power-generating plant, hydraulic and 
electric power are largely used. Yelectricity is rapidly 
displacing all other forms of power transmission for cranes. 
Its advantages over hydraulic power are its greater 
economy, ease of transmission, flexibility, and less lia- 
bility to trouble from changes of temperature. The 
advantages possessed by hydraulic power of greater 
simplicity and precision are being rapidly neutralised by 
improved electrical appliances and methods of manufac- 
ture. The author will therefore deal almost exclusively 
with electric cranes. 

The most suitable form of electrical energy is continuous 
current, at 220 volts to 500 volts. This is superior to 
alternating current, on account of the greater starting 
torque and acceleration given by the former. The opera- 
tions of a crane involve a rapid succession of startings and 
stoppings ; continuous running occupies an unimportant 
fraction of the time, and loads are very variable. Alter- 
nating-current motors, while efficient at full loads, can 
only have a strong starting torque at the expense of 
efficiency. Continuous current, on the other hand, admits 
of easier regulation of motors, is cheaper in wiring, and 
can be stored in batteries to equalise a variable load. 
Series-wound motors, which automatically run faster with 
lighter loads, should be used if they are coupled per- 
manently to the gearing. They should withstand 100 per 
cent. overloading for short periods and much higher over- 
loads momentarily without damage, which conditions are 
fulfilled by the ordinary tramway ty Where motors 
run continuously with clutch connections to the gearing, 
the Loe be shunt-wound. . 

e proper speeds for a crane depend on the pu e 
for which it is intended, The ideal condition is rapid 
acceleration, uniform motion at a high — and quick 
slowing down. pid acceleration can obtained by 
employing series-wound motors, if permanently coupled, 
or the inertia of a continuously-running motor if workin, 
through clutches. Quick stopping is effectively achiev 
by an electric brake working on the armature shaft, 
operated by a weight or spring, and taken off by a solenoid 
in series with the motor. Such a brake is of almost 
universal application to the hoisting-motor, and serves 
not only to prevent the load accidentally running down, 
but to stop the motor quickly, giving to the motion the 
exactitude and precision characteristic of hydraulic cranes. 
Most cranes are fitted w'th an additional mechanical 
brake, which prevents the load descending fast enough 
to drive the motor. 

The author will now deal with the different designs of 
cranes seriatim. 

(a) Fixed Jib Cranes.—With these may be included 
those mounted on a carriage and having slow travelling 
motion, not in constant use. Great speeds are necessary 
when jib cranes are used for loading and unloading ships. 
In the latest practice, hoisting is done by the hoisting- 
motor through a friction clutch, and lowering by the foot- 
brake, An electric brake stops the) motor when the cur- 
rent is cut off, but the hoisting-drum is disconnected, and 
lowering is accomplished independently of the motor, 
which need not reverse. In a typical 3-ton dock crane of 
English make, the cycle of lifting. slewing, lowering, and 
slewing k is performed in 43 seconds. In another 
recent instance of a 3-ton crane, the lifting speed is 150 ft. 
per minute, and the slewing speed is three complete revolu- 
tions per minute. Derricking is more common in England 
than abroad, and may be done at slow speeds by a small 
motor. A single hoisting-rope is preferable for opera- 
ting light loads quickly. Slewing is done by a separate 
motor. 

(b) Fixed Rotary Cranes.—These are usually for heavy 
loads where speed is unimportant. 


* Paper read at the Engineering Conference of the 
Institution of Civil Engineers. Section III.—Machinery. 
June 17, 1903. 





(c) Overhead Travelling Cranes.—These are used in steel 
works, engineering shops, foundries, &c., and should have 
a separate motor for each of the three motions, controll 
by an operator at one end of the bridge. If lateral motion 
is effected by a continuously-running motor and clutch 
oon the suddenness of starting sets up swinging of the 
oad, which is obviated by the more gradual acceleration 
of separate motors. The longitudinal travelling is usually 
the quickest motion, as the distances covered are rela- 
tively great. If the load is habitually lifted by a sling, 
and if a single slinger is employed, the longitudinal speed 
is limited by the speed at which he can walk from one 
point to the other, and it is useless to exceed this. As- 
suming the slinger to walk at 4 miles per hour, or 350 ft. 
per minute, he should start as soon as the load leaves the 
ground, and should be at the depositing point when it 
nearly touches the ground. His presence is unnecessary 
during most of the actual lifting and lowering. The crane 
should therefore travel faster than the man, and should 
overtake him half way. The maximum useful speed is 
thus 400 ft. or 450 ft. per minute, depending on the 
average run. With a practised operator, cross-traversing 
takes place simultaneously with longitudinal travelling, 
and occupies no extra time. 

In the latest American practice, two slingers are em- 
ployed, one at each end of the shop, rendering much 

igher speeds possible. In one instance longitudinal 
travel is at the rate of 800 ft. per minute, and cross-tra- 
versing at 250 ft. per minute. 

If the crane is of large capacity, an auxiliary hoisting- 
drum or an independent trolley for light loads, saves both 
power and time. In Appendix I. are given the speeds of 
typical modern cranes for shop purposes by both English 
and American makers, and indicates that English speeds 
are still considerably below American. 

A mechanical efficiency of 66% per cent. in the lifting 
mechanism may be assumed with good workmanship, and 
if only spur gearing is used. Worm gearing reduces this 
by about 10 per cent. under the best conditions, and is 
popular in Germany, although not considered good prac- 
tice in England or America. Longitudinal travelling is 
much accelerated by having the runway track smooth, de- 
signed to resist lateral stresses equal to one-fifth the capa- 
city of the crane. The bridge tracks should be designed 
to resist lateral stresses equal to one-fourth the capacity 
of the crane. 

The longitudinal and cross-traversing gears are some- 
times provided with electric brakes to prevent over-run- 
ning, thus imparting a feeling of confidence to the operator 
and enabling him to work at higher speeds. In calcula- 
ting the brake horse-power of these motors, a tractive 
force of 50 lb. and 35 lb. per ton of total weight should 
be assumed for longitudinal and cross-traverse respec- 
tively, assuming level tracks, and spur gearing, and 
reasonably large track wheels. 

(d) and (e) Gantry and Cantilever Cranes.—These differ 
chiefly in the gauge of the ground track and the con- 
sequent design of the bridge, the former being wide and 
the latter narrow gauge. They are generally of large 
dimensions, and are used for moving materials from one 
point to another in an open space, or for shipbuilding 
purposes. The mechanism is arranged on either of two 
systems. In the first, the operator’s cage is attached to the 
main structure, and contains one motor with reversing 
clutches for operating the various drums, motion being 
transmitted by ropes. This gives a light trolley with power 
to start and stop almost instantaneously, and rapid motions 
in all three directions. But the oe of ropes is 
an objection, and the operator is badly placed for over- 
seeing the work. In the second system, the operator’s 
cage is on the trolley, and he is always over the hook. 
This does away with all ropes except for lifting, but 
makes the trolley heavy, owing to the weight of the two 
motors and gearing. The whole structure must there- 
fore be stronger. Opinion is divided as to which system 
is better. 

The following speeds are typical of a shipbuilding canti- 
lever crane actuated by ropes and es Hoisting 
speed, with 13 tons, 125 ft. per minute; with 44 tons, 
350 ft. per minute; with 4 ton, 750 ft, per minute; 
trolley traverse, 500 ft. to 800 ft. per minute, according to 
load ; longitudinal travel, 400 ft. to 700 ft. per minute. 
In some cases the trolley-traverse reaches 1200 ft. per 
minute, and the longitudinal travel 900 ft. per minute. 

The following speeds are typical of a 5-ton yard canti- 
lever crane of 200 ft. span, with a motor for each motion, 
and two out of three motors and gears carried on the 
trolley. Hoisting s with full load, 100 ft. per minute ; 
longitudinal travelling, 300 ft. per minute. 

For shipbuilding and other purposes, where the longi- 
tudinal travelling is important, the author suggests that 
better service at less cost may be obtained by two or 
more light rapid cranes of small capacity on parallel over- 
head runways. 

Gantry cranes, with or without an added cantilever, 
are largely used for unloading minerals in buckets from 
ships or stock piles, and are made in England, America, 
and Germany. Longitudinal travel need not be rapid, 
being seldom used, but lifting and cross-travel are very 
rapid, and are operated by one motor through clutches 
and ropes. The bridge is frequently inclined towards the 
ship or picking-up point, in order to use gravity, assisted 
by a counterweight and tail-rope, in one direction, the 
speed being checked by a foot-brake. Remarkable speeds 
are obtained by these means. A complete cycle of opera- 
tions, including delivery of the bucket to the end of a 
200-ft. bridge, can be performed in one minute. The 
speed of the trolley uphill with full bucket is 800 ft. per 
minute, and the return speed downhill is 1000 ft. per 
minute, 

The Brown Hoisting Company have constructed ore- 


unloading machinery at West Superior, having an auto- | 


matic grab-bucket of 1} tons capacity. The lift is 40 ft., | June 17, 1903. 





and the delivery point is 150 ft. from the wharf edge. A 
complete cycle of operations is performed in 30 seconds, 


ed | and 1000 cycles have been done in 10 hours, including 


moving the machine from hatch to hatch. 

A new development in America is to fit such gantry 
cranes with independent motors and a ‘“man-trolley,” 
which carries the operator, and also the hoisting and 
traversing motors and gears. In one plant, now being 
constructed, the trolley is designed to coy ae a grab- 
bucket of 8 tons capacity for iron ore. The loaded trolley 
will weigh 35 tons, and will carry machinery of 500 horse- 
power. It is intended to travel on a horizontal bridge at 
1000 ft. to 1200 ft. per minute, and to hoist at the rate of 
300 ft. to 350 ft. per minute. 

A still later development is to place the operator on 
the trolley, but without any driving mechanism. All 
motors, gearing, driving-drums, and controllers are 
situated in a house attached to the main structure. The 
operator, from his position on the trolley, works the con- 
trollers through miniature controllers, somewhat after the 
manner adopted in an electric elevator. By this system 
the combined advantages of a light trolley, and perfect 
supervision of his work by the operator, are obtained. 

(f) Locomotive Steam-Cranes.—These are largely used 
and deservedly popular, because of their mobility on an 
ordinary track without electrical connections. The boiler 
is used asa counterweight, and one pair of engines operates 
the lifting, slewing, derricking, and travelling motions 
through clutches. Typical speeds of such cranes of 
American manufacture are given in Appendix IT. 


APPENDIX I. 


Speeds of Electric Overhead Travelling Cranes.—(Sundry 
English Makes.) 





Speed with Full Load in Feet per Minute. 


Lifting —— 5 | \ 
_— Hoisting. Cross- | Longitudinal 
Main. Auxiliary. Traversing. Travelling. 
in. E ft. | f 
6 50 | 8 
0 50 
0 70 
0 3 40 
0 — 50 
100 

60 

60 

60 

100 





t. 
0 
125 


80 
200 
150 
150 
150 
325 





ment oe | 


American Practice.—The usual American practice for shop 
cranes is :—Longitudinal travelling, 300 ft. to 450 ft. per minute ; 
cross-traversing, 100 ft. to 150 ft. per minute ; and hoisting, 10 ft. 
to 50 ft. per minute, according to the capacity. 


APPENDIX II. 
Speeds of Locomotive Cranes (American). 





Speed with Full Load in Feet 


per Minute Speed of Slewing. 


Complete Revolu- 
tions per Minute. 


Lifting 
Capacity. _————- ‘sine ree 
Hoisting. | Travelling. 





520 
460 
500 
300 


tons 
3 














INTERNAL-COMBUSTION ENGINES FOR 
DRIVING DYNAMOS.* 
By Herrert A. Humpnrey, M. Inst. C.E., M.1.E.E. 

THERE are now fifty firms manufacturing large gas- 
engines of 200 horse-power and upwards. Almost all 
these firms have entered this new branch of engineering 
during the last five years, and the large gas-engines now 
running have been constructed, with but few exceptions, 
during the last 34 years. The table attached to this 
paper shows the number of gas-engines above 200 indi- 
cated horse-power made by some of the principal firms. 
The engines now completed, or on order, number 498, 
having an aggregate capacity of 310,865 horse-power ; and 
of these, 390 engines are for dynamos, and give collectively 
198,405 indicated horse-power. 

The central-station engineer is now fully alive to the 
fact that the gas-producer and gas-engine constitute the 
cheapest means of generating electric power where coal 
is the basis of the energy. The internal-combustion 
engine is rapidly attaining to sizes of units which are 
large enough to suit even the big tramway stations, and, 
when suitably designed, has proved quite as reliable for 
driving alternators in parallel as the best steam-engine. 

The following types of gas-engines are now made for 
driving dynamos, and figures are added showing the 
number of impulses per revolution and the horse-power 
up to which each type is constructed. 

Single-cylinder single-acting gas-engines, although made 
in large powers (600 to 700 horse-power) by the John 
Cockerill Company, of Seraing, and by Messrs. Richard- 
sons, Westgarth, and Co., in this country, would not 
usually be chosen in large units for dynamo-driving, except 
where regularity is not important. It is interesting to 
note, however, that 100 horse-power gas-engine sets of 
the single-cylinder single-acting type are actually in use 
at the Embrach Works, driving belt-driven three-phase 





* Paper read at the Engineering Conference of the 
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alternators in parallel, a small additional flywheel being 
placed on the armature of each machine, 
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One of the first types to gain prominence was the vis-d- 
vig engine, manufactured vy Messrs. Crossley Brothers, 
who make engines of 500 horse-power and 600 horse-power 
with two cylinders, and the Gasmotoren-Fabrik Deutz, 
who have carried this type up to 1200 horse-power, using 
four cylinders. Probably no more engines of this type 
will be made on the Continent, as the Deutz firm have 
abandoned the design in favour of double-acting single 
and tandem-cylinder engines. Consequently, although 
this vis-d-vis type has done excellent service, and is now 
in use for driving alternators in parallel on a large scale, 
little need be said about it in face of the change to the 
double-acting type which is taking place. 

Type No. 4 is being made by Messrs. Kérting Brothers, 
of Hanover, who get about 300 to 400 horse-power out of 
each cylinder, the two cranks i at 180 deg. 
This type is going to be largely adopted, but the tandem 
engine (type No. 5), with its straight-line stresses and 
equally-timed ae ge is likely to live longer than the 
vis-(-vis type or the ng nape! type. The ‘‘Premier” 
engine is an example of the straight-line type, and the 
Premier Gas-Engine Company have held a front place 
among the pioneers in large gas-engines. The Niirnberg 
Company and the Cockerill Company also make very 
powerful engines of the ordinary tandem type, suitable 
for direct coupling to both direct-current dynamos and 
alternators. The ouble-tandem engine (type No. 6) can 
be carried to very large powers, and makes a simple and 
strong engine ; but it is heavy for its work and covers a 
large floor space. Very pont | work has, however, been 
obtained from this engine, and it is suitable for driv- 
ing alternators in parallel up to units of 2500 horse- 
power. 

Quite a number of firms now manufacture vertical gas- 
engines with two, three, or four cylinders (type No. 7), 
all of them constructed specially for dynamo - driving. 
The Westinghouse Company are the best known makers 
in connection with this type of engine, but Messrs. 
Tangyes, Limited, and the Campbell Gas - Engine 
Company now construct vertical engines up to 300 
and 400 horse- power. The last-mentioned company 
make a four-cylinder vertical engine which is extremely 
well balanced, and, as it gives two impulses per revolu- 
tion, provides great regularity of turning moment. 
Messrs. Fielding and Platt have made their first four- 
cylinder vertical engine, enclosed type, and expect a 
number of orders for engines of 100 to 200 horse- 
power. : 

Many attempts were made to get over the difficulty of 
a piston-rod stuffing-box, and Messrs. Dick, Kerr, and Co. 
years ago constructed and ran at Belfast engines with 
double-acting pistons and piston-rod glands. The solution 
of the problem has, however, come gradually, and the 
Cockerill Company, followed by numerous other makers, 
have now examples of efficient stuffing-boxes fitted in the 
closed ends of gas-engine cylinders, and giving no trouble. 
Once this difficulty is removed, the gas-engine must 
logically be manufactured as a double-acting machine, 
for by simply duplicating the valve-gear twice the power 
and twice the number of impulses are obtained from the 
same size of cylinder without increasing any of the work- 
ing stresses. So completely has this fact been recognised 
that all the leading makers now construct double-acting 
engines (types 8 to 12); and powers of 1000 horse-power 
with pe Lge engines, and of 4000 horse-power 
with double-tandem engines, of the double-acting type, 
are readily obtainable. Nearly all the important orders 
which are now being placed for large gas-engines are for 
the double-acting type, and all the types Nos. 8 to 12 
give thoroughly efficient prime movers for central-station 
work. In fact, the tandem-cylinder engine (type No. 10) 
and the vertical two-cylinder engine (type No. 12) are 
among the chief favourites on the Continent and in this 
country. The Niirnberg Company and the Deutz Com- 
pany build double-acting tandem engines which leave 
very little to be desired in the way of simplicity, smooth 
running, and good turning-moment qualities. Q 

The Nersbece engine has the whole of the weight of 
the piston and piston-rods carried on slides running on 
a i so that the piston and stuffing-box friction is re- 

uced to that due simply to the rubbing contact on the 
piston rings and the packing in the glands. The front 
slide constitutes the ordinary crosshead, and the back 
slide-block is utilised to introduce and discharge the 
water required for cooling the pistons and piston- 
rod. This type of engine has so far reached the lowest 


consumption of both gas and oil for a given output of 


power. 


List of Gas-Engines, 200 Horse-Power or Over, Delivered 
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List of Gas-Engines, 200 Horse-Power or Over, Delivered 
or in Hand—continued. 
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ae. 111000] 1,000 Rateray net 
lompany, : complete. 
Pittsburgh, | |_1/1500) 1,500 . Dt eS 
U.S.A. 45| {17,600 45] 17,600 391 
The British West- SET Re poe 
inghouse Elec- - = — 1) 250} 250 
tric and — seal ‘ 
facturing Com- = 
pany, United 34 9,200 35] 9,450] 270 
2/4000, 8,000 ne 
Snow Steam - , 
Pump Works of te —_ 
Buffalo, New) oes 
York, U.S.A. | 9|  |14,500| 9114,500/1611 
Struthers, Wells,& te am 
Co., Warren, Pa. 2} 500) 1,000 2} 1,000! 500 
5| 400| 2,000 pee pas 
Compagnie de 4} 250] 1,000 | 
Fives Lille, 7| 200} 1,400 | 
France. — | 
16 4,400 16} 4,400] 275 
3| 300] 900 ate 
Andrew & Co., 
Reddish, sail be es tain 
Stockport. 5 1,400 5| 1,400} 280 
2} 200 400} 2) 500) 1,000 
3} 220; 660) 1) 700) 700 
5} 250) 1,250} 2/1000} 2,000 
4} 300] 1,200) 1/1400) 1,400 
1) 350; 3850) 1/1500) 1,500 
Gebruder Kurt. }| 2} 400] , 800) 16)2000 82,000 
ing, Kortings-< 7| 600 4,200 
dorf, Hanover. 5] 700 3,500 
’ 
14/1000} 14,000 
2}1600| 3,200 
2/1800} 3,600 
\| 55 37,160} 23 | 38,000 78|75,760| 971 
Campbell Gas-En- 
ine Company, 
imited, Halifax. 
Grand Total ..|898 206805/117 122260/515/328065| 637 
































The new type Westinghouse gas-engine now beirg 
made in this country for powers of 500 horse-power *« 
2090 horse-power has much the appearance of the vertical 
Corliss engines so largely used in the United States. The 
two double-acting Otto-cycle cylinders are carried on 
A-frames, and the connecting-rods are coupled to over- 
hanging crank-pins at either end of the shaft, so that 
only two large bearings are required. Between these 
bearings the alternator and fly-wheel are placed, and the 
whole forms a very compact and powerful set, cocupying 
the minimum floor-space and running at speeds closely 
corresponding to the usual speeds of similar size steam 
units used to drive large alternators. 

The Oechelhiiuser engines have been largely built for 
dynamo-driving y the Deutsche Kraft; Gesellschaft, 
and one of their finest examples is to found in the 
central power station at Ilsede Hiitte, where electric 
power is developed by gas-engines coupled to alternators 
and supplying three-phase current at 10,000 volts to roll- 
ing-mills at Peine, about five milesaway. The gas-engine 
sets are in 1000 horse-power units, and run in parallel 
with steam-driven alternators, but the latter are to be 
superseded when the full 6000 horse-power of gas-engines 
(7.e., 6 units) is installed. 

Last, but not least, we have the Kérting gas-engine, 
which heads the list with the highest aggregate of power 
of any type. It is the only engine at present on the 
market which gives two impulses in one cylinder per, 
revolution, being in this roe eg like an ordinary steam- 
engine. Many firms have taken out licences to build this 
engine, and in this country it is made by Messrs. Mather 
and Platt, who have just supplied their first 700 horse- 
power engine for per rs and 7 Messrs. Fraser 
and Chalmers. ull descriptions of the a and 
Oechelhiuser engines have appeared in the technical jour- 
nals, and these types are now almost as well known as the 
Otto-cycle engines. 

Brief mention must be made of the Vogt gas-engine, 
which, like the Kérting engine, gives two impulses per 
revolution in one cylinder. It is unique in that the ex- 

losions take place over water, and the motor-cylinder is 

ed with this fluid. ‘The combustion chambers are above 
the cylinder level, and the water rises and falls in these 
as the piston reci tes. This engine embodies the 
principle of internal cooling, so that water jackets are dis- 
pe with, and the metal cylinder may be made as 
thick as strength requires for any size of cylinder. No 
hot gases come in contact with any moving Pom of the 
engine except the valves. Probably a good deal will be 








heard of this engine in the future, as the results ob. 
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tained with an experimental engine of small size are 4-cylinder 4-stroke cycle 1.0 2. To insure complete sets being stocked, a system of 
excellent. 1 », Oechelhauser 11.6 storage is introduced which gives for each unit a maximum 
=, a ce 1.0 number to be stocked, such numbers being fixed to keep 


In the author’s opinion, sufficient attention has not been 
given to the construction of gas-engines intended to take 
a supply of both gas and air, separately stored under pres- 
sure, fF or central stations of yo size, the previous com- 
pression of the gas and air, so that they may be drawn 
as required from reservoirs, has much to recommend it, 
and involves, with proper precautions, no special 7 
The advantage of the two-cycle gas-engine would then 
be attained, without the complication of each engine 
carrying its compressing plant, together with all the 
extra valves and gear required. Also, there is no reason 
why the heavy and somewhat noisy cam-gear on gas- 
engines should not be replaced, and the valves operated 
by compressed air, or even high-pressure burnt gases 
stored from the motor cylinder itself, controlled by a small 
rotating valve. : 

The term ‘‘internal-combustion engines” embraces oil- 
engines, but oil-engines above 200 horse-power are rare, 
and cannot compete in cost of fuel with gas-engines using 
cheap producer gas, especially when the system of re- 
covering the ammonia from the coal—as in the Mond 
producer plant—is available. The Diesel oil-engine has 
attained a high degree of economy, and has been applied 
to dynamo-driving up to 200 horse-powerunit. 

In general, a gas-engine giving at least one impulse 
per revolution is necessary for all central-station direct- 
coupled dynamo sets ; and in cases of alternators working 
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in parallel, en 





These are theoretical results, and cannot be directly 
applied in —— ; still they convey to the mind an ap- 
proximate idea of the relative merits of the different types. 

The large central electric stations of the future will 
employ producer-gas and gas-engines, and several existing 
stations with steam plant are to have gas-engines for 
additional power with the ultimate object of the entire 
replacement of all steam plant. 








GAUGES IN WORKSHOPS. 


Gauges and Standards as affecting Shop and Manufactory 
Administration.* 
By Herpert J. MARSHALL. 

In dealing with this subject, which is a very wide and 
far-reaching one, the author has endeavou to outline 
briefly the effect which he personally has found to be the 
result of the use of gauges and standards as a means to 
improve the quality and to cheapen the cost of work pro- 
duced. The methods described are in no way regarded as 
satisfying or final, but only as first steps to the introduc- 
tion into an old-established factory of systematic methods 
of manufacture ; this is necessarily a work of time and 
also of considerable labour, yet the results to be obtained 
will, it is believed, amply compensate for the time ex- 
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must be made for the frequent re- 


pulses per revolution. The exact solution of the alter- | currence of the words ‘‘detail” and ‘‘unit,” which are used 


nator in parallel 
the interaction 0 
idea of the relative value of different t 
this class of work can be gathered 
diagrams, which take no account of this interaction and 
are reproduced in Figs. 1 to 6. In each case three curves 
are drawn. . 2 
(A) The turning-moment curve corrected for inertia 
reciprocating parts; the straight line renpecmnyes | the 
mean work or resistance is made with the same ordi 
in all cases. . . 
(B) The corresponding angular- velocity curve. 


as empe is too complicated, owing to 
the sets, to be given here; but some 
of engines for 


rom the Klénne | 
| accurately it is absolutely necessary to consider the pro- 
| duction of every individual unit, entirely without refer- 
| ence to any part with which it must fit. To anyone pro- 
of | ducing large quantities of some simple article of general 
/use this is an easy matter; but to anyone covering a 
nate | large ran 


to designate an elementary part, the production of which 


| is considered without reference to its relation to any other 


rt. 
Manufacturing in Detail.—To produce cheaply and 


of manufacture, a beginning must be made 
by standardisation of detail—v.e., parts po ga eco 
ting in type must be tabulated throughout all articles 


(C) Thecorresponding angular-deviation curve, showing | to be manufactured. Parts must be put through in 


at any moment the angular differeice between the posi- 
tion occupied by the flywheel, and the position it 


would have occupied had the rotation been absolutely | to forma whole; by this meth 
| obtain the fullest 


uniform. 


| — as opposed to the old practice of putting work 
t 


rough in sets—i.e., in groups of parts which go ged 
only is it possible to 


vantage from the use of gauges and 


The moment of inertia of the rotating parts, the weight | standards. 


of the reciprocating masses per square inch of piston area, 


and the ratio o 
assumed to be the same for all five cases. 


connecting-rod to crank length is | sets or groups of parts was twofo! 


The Old Way.—The object of pes work through in 


1. To insureall parts fitting into each other correctly. 


Using these diagrams, it was found that for a 500 horse- | 2 To insure units being put through in correct num- 
power engine (700 horse-power maximum) running at | bers to form complete sets. 


125 revolutions per minute, coupled to an alternator | 
| these requirements are met by :— 


having a periodicity of 50 cycles per second, the ratio of 
the moments of inertia uired to restrain the angular 
deviation to + 3 deg. in all six cases was :— 


1-cylinder 4-stroke cycle ; ae 37.5 
2 = * her, ...ore™ 23.1 
B. <%, ” +, tandem 10.2 


‘Institution of Civil 


The New Way.—Under the system to be described, 
1. Limit or other gauges to give accuracy of fit and to 
insure interchangeability. 


* Paper read at the Engineering Conference of the 
Engineers, Section ITI, 





|chinery. June 17, 1903, 


stock of parts in correct proportion. 

General Results of the use of Gauges and Standards, 
—The use of gauges and standards is an absolute neces- 
aay to the system, in order to secure the following re- 
sults :— 

(i.) Uniformity and accuracy of workmanship, which 
are necessary to interchangeability. 

(ii.) The ey ape of production by specialisation of 
plant for individual operations. 

(iii.) The cheapening of production resulting from the 
application of routine methods to the production and 
storage of individual parts or details. 

(i.) Use of Gauges and Standards as Influencing Uni- 
formity and Accuracy of Workmanship, which are Neces- 
sary to Interchangeability.—This may be briefly divided 
into :— 

(i.a) The limiting of travel of cutting-tools by the use 
of stops or micrometer adjustments in a lathe or other 
tool, or by fixed points on templates or gauges in planing, 
slotting, or milling machines, in order to give without 
measurement the diameter of work or location of plane 
surface, which must correspond with the diameter or plane 
surface of work produced in quantities on other tools. 
This enables the manufacturer to produce separately, and 
yet with accuracy, articles, say, with flanges which must 
couple together, or plane surfaces which must come to- 
gether at fixed distances from certain points. 

(i.b) The use of limit-gauges to insure the correct fit of 
any two units which come together in the formation of a 
fitted article. By the use of limit-gauges, details or 
units can be produced in special tools, separately and cor- 
rectly, without reference to any other part. In considering 
limit-gauge work, it is in most cases advisable to have one 
fixed limit for holes, and to vary the limit to suit fit re- 
quired for parts fitting the holes. Limits allowed must var 
to suit requirements of different manufacturers. For wor 
approximately to 6 in. in diameter, the following limits 
have been found by the author to give satisfactory results 
as far as they have been used ; but as yet they have only 

n tried in certain sections of the work :— 
{ — 0.0005 go in, + 0.001 not go in, 
For holes ... 1 or a mean of + ; is: 
{+ 0. goon, + 0. not go on, 
Force fits ... es +. rts: ' 
“us { + 0.0015 go on, + 0.0005 not goon, 
Driving fits (ora mean of + ; 
f{ — 0.0005 go on, — 0.0015 not go on, 


Sliding fits ( ora —_ of — rhs: . 
. f — 0,0015 go on, — 0.0025 not goon, 
Running fits; or a mean of — yi5a- 
— 0.004 go on, — 0.006 not go on, 
Loose fits es or a mean of — 55. 


(ii.) Influence of the Use of Gauges and Standards on 
Specialisation of Plant for Individual Operations.—This 
might be classified briefly as follows :— 

(ti.a) Standardisation of Operation.—Where individual 
parts or details cannot be assimilated, it is advisable to con- 
sider single similar operations on a number of different 
parts ; for instance, a flange-facing operation as a first 
operation to be performed on aspecially designed tool, pre- 
paratory to dealing with the more complicated operations 
on the same part on more suitable tools, or the production 
of threaded spindles of all sorts by (1) rough turning, (2) 
grinding, (3) threading on a special tool. 

(ii.b) Standardisation of Detail.—This is the most im- 
portant point for consideration in manufacture, and can- 
not be — carried out except by the help of 
gauges. Stan isation ——— manufacture facili- 
tates close attention to the t and cheapest carry- 
ing through of every operation, in the case of a cast- 
ing, from the best form of pattern to meet the require- 
ments of the foundry to the best form of casting for the 
application of special tools to each operation. No single 
operation on which time can be saved is too trivial for the 
fullest consideration of specialisation in methods and 
plant ; the time so expended must be looked upon as first 
cost to effect a daily saving. Here might be mentioned 
the consideration of saving in time occupied in setting, in 
which there is often as much margin for time-saving as in 
the actual time taken in cutting. Standards facilitate the 
use of special chucks and fixtures in which a casting or 
forging is readily set by locating points, and ———. 
quickly by means of eccentric clamps, knurled headed 
screws, or other similar means. Drilling, too, on circular 
or rectangular surfaces should, where possible, be stan- 
dardised, and drill-jigs should be used as a means to accu- 
rate reproduction. 

(ili.) Influence of the Use of Gauges and Standards on 
the Application of Routine Method to the Production and 
Storage of Individual Parts or Details.—A system of 
storage is introduced by means of which each individual 
part or detail has a symbol for type, and a number for 
size, & maximum and minimum stock being fixed. A 
stock-card is kept in a slide in each partition in the stores, 
incormings and outgoings being entered on the card, and 
an order issued when the minimum is reached ; in this 
way stock of parts is automatically kept at its right level. 

Illustration of the System as Carried Out in Actual 
Practice.—To give an illustration of the actual working 
of the system roughly outlined in the foregoing, it is pro- 
posed to consider the manufacture of a spring governor 
as carried out in practice. If the governor under con- 
sideration were to taken as a starting-point for the 
introduction of the system into a factory, whilst consider- 
ing the details making up the henge similar parts used 
throughout the factory would be tabulated and con- 
sidered. For instance, all screws would be tabulated, 
being divided first into types, and then into sizes of types 
throughout the factory. e type would be designated 





by a symbol, and the size by a number; any screw would 
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APPENDIX. Fie. 5. 
77311—1—03 — Reference Letter A. 
Form T.S. Name of Part, Governor Body. Symbol, 2 inches. oe TOOL, Multiple Dri, ARTICLE, Governor Body. 
When Minimum Stock of 24 is reached Order 48. = Enter on Form “T.O,” Weight of 1 = 24} lbs. a a 
Order to Lathe No. 238. Turret Department. Sending Details with Orders. _Urge to Turret Department when Stock at O. 


Report to Manager when Stock at 0, and Order Received from Fitted Stores. 






















































































eee, 
Date. In. | Out. Stock. Date. In. | Out. stock. | Date. In. | Out. |Stock. Date. | In. | Out. |Stock. 
ees BS (ec Sa Seeveeeen Riicion heeccesnaal| Peaicain nae Sia Based seine | eee eres: 
we | .. | .. | 56 | | 78787-4-08 
pee RT ee Ae en he ee! eee, ee, (ee a, Le ae See ey Ee TSN ree ee PERE acs, Tae sees te Uses bee ee a ae ee S| é ao 
30/10/02 a 2 44 | SacSnEEEEEEEEE ESET teneeeeeeneeee oO el es 
ee 1 Sate HER BEES COS Se Re OO Gee Ora WORMS eke Tae 2 <° OPERATION. Onvcrine....I. | EQUIPMENT. 
4/12/02 | .. 12 a2 | | | _ —___-— SE a an ite ere Se en ee 
“yogoz |. | 12 20 | a | rice 1 — in special | Special box template. 
Qi ogres co -Ss hea eines tami Boe Mone perianal le AR Geena Naed oh ict i tC | 4drills, in holders, in spind| 
SO/1 NS 12 8 me | | 3 | Turn template over, and drill | Wis; je, sie - 
aos | 43 | .. | 56 | | a ee 
eae ars Baar ae Ge Se eee See Te SS aah 5 i 
TSE 2c I SRE We RT EEE SO PS 6 
7/43 | .. | 12 | 32 | | | : 
SS ee a ee eee — > oO OO SS | nee | secreireneee neeimnnieon | atest ee i 
| | | | Cuvckina. . II. i 
i | 
Ps eer a —— - | nee flange template | Special flange template. i 
“TO” f Part, Governor Body. ono : iW 
“orm Name of Part, Governor Body. _ 2 | Drill flange “CO. 4drills, in holders, in spindles 4 
Maximum Stock 48. _ Minimum Stock 24. ; i 
When ordering fill in_ Col. I. Date. Col. If. Stock-at Date of Ordering. : | i 
Col. III. Order Reference No., and Col. IV. Date when Order is filled. 7 | i 
rE “ —— ee ee —— | i 
The Order must be returned with Parts. ‘eRR } 
_———— RTO ’ AUTOMATIC TAPPING-MACHINE. f 
No excess received, and all work paid for on Order Tickets only. Cuuckine. . IIL 
SSS ene Te Pee ee ee en a 
1 ' | f 
Cre oe ae 1 Cramp casting on table. ' 
ee i eet een ES ey oer ee. eee, F 2 | Tap flange “*C” 1 tap in holder, in spindle. { 
TE Ta BOCK se as 20 | | | | \ 
~ ss + — a a | ! | 
— —_—_—___- | — — -——— ——— hs Ree eer ae, Bent 5 " 
III. Order No. .. 26 T. | | 8 I 
es ee a eer eee a = a — 7 
WV Bidet say er 21/1/03 | | 
i 
phe ee ne oe ra a4 Cuvckina. IV. i 
NOTE WHEN RE-ORDERING. 
Se ee 1 ~ casting on special angle- | Special angle-plate. i 
plate. i 
: Tap flange ‘‘ B.” 1 tap in holder, in spindle. i 
— ime _e ‘i 
5 | i 
6 | i 
ee = - - a 7 | H 








be referred to on drawings by symbol and number, and 
Be yey id TOOL, 14}-In. Turret Lathe, with Auwiliary Cross Slide Turret 


























produced as, Bay) a # ed Leone seaty _ Bud cate cep eoes 190 Ont Rares 0c 
what its use may be. e standard would be fixed anc eG 
used by the drawing-office ale es MANN ON TE Bn] => 8888 ee oss soci eb weiicaaensassingidecencnVecediee dens DEPT ARTICLE, Governor Body. SYMBOL, 14 Jn, to 4 In. 
ever possible. TOOL No. 
In the same way spindles would be classified as :—- PLEASE SUPPLY CHUCKING IT 
Plain spindles. 
Plain sbindles with collarheads. 0 S=*dd nee ent tn rt eeaeeeeeeeasaseeeeeeeees seeeenseeeeeseaseeeneeencnes cuucian 
Plain pacman spindles, &c. SymBou No. Price Ut 
Pins and all iron and brass or other parts WS EO) Tee I OUI ss haha roi Sa ccd ceceden tee SOD ye beac 
treated in the same way throughout the factory. sO UE PSE a 
The figures given in the Appendix will give a general N.B.—This card must bereturned with work when jinished. 18787-4-08 
idea of how the manufacture is earried out. Piecework will be paid on these Cards only. bcennssidie ae See es Eee SOO ee Le ae 
Fig, 1.—Stock card. Form ‘‘T.S.” on one side ; form | 65952/5/01 OPERATION. | Cuvorina....1. | EQuipMent. 
“T.0.” on the other. All standard details are stocked in | ——--——-——-_-_—__— : a ecb ss 
properly prearng | anor in stores, a maximum and Fic. 3. 1 Mount casting : in special | Special face-plate chuck. 
minimum stock ‘ 4 
Fig. 2.—Order form issued to proper department when | 0 srrrreseseeees 190 NO......+.06- 2 | Turn top and face flange I. | 1 roughing and 1 finishing 
minimum is reached, Wis sh ches iateattae See Re tool in auxiliary turret 
Fig. 3.—Urge order issued at a certain fixed point. 71768/4/02. prone: yetige: oan and wal- 
Fig. 4.—Report-card to be brought under notice of Please urge Order for} 3 | Recess “A” and bore “B” | 1 Keer ney water mor 
management, should order not be filled when what is fixed eet and “0,” cutters, and 1 boring ber 
as danger limit is reached. This enables the management oe eer rccreccecces ceeccce Perera rrrrrry Terrie ent to you on with 3 finishing cutters, 
to discover the weak spots in production which require | .............. 1. ccesscccccecscccscccceecesseceecs and 2 reamers fixed in 
consideration. eS d ) : Storekeeper. ano wien to stops. 
Fig. 5.—Operation-cards giving operations in use im} 00 : fa Loe tha t's a | Face “B and ©” for shoul-| 1 fumiey dCs os i 
production of each part or detail. These cards are the | ders of valve-seat. turret worked to sto, may 
result of actual tests in the tool-room, and are stored at Fig. 4. 5 ps. 
the tool producing the parts, in a special rack provided} nk eee eee 190 Neco ces 6 
for the purpose. The reference letters on the cards are |g 10 ieee. ceccccasceeecseecseuseeeeseenecceuees rid 
only for the purposes of this paper. When issuing an 71768/4/02. i a 7 


order to tools, the correct equipment of cutting-tools, 
which is referred to in the tool-stores by card index, is 





Please Report below why Order for | ——— ‘ ; 
1 | Mount casting on special | Special angle-plate. 


issued with the maximum number of castings. Cutting: | ooo... ......ccccccccscscecessessesesesstsesseseseeneevsveseees 
tools are returned with finished work and corrected sie Minato angle-plate. 
before storing, to be ready for re-issue. When standardi- y 6 eee ee eee eee ee ee ee ee ee ee ee 2 | Turn top and face-flange IL 1 roughing ae finishing 
sation of cutting-tools is ao they will be referred | 2nd urged On .......... 6. esse eee ee ceee een ec eneeeeeeeeteee tees tool in auxiliary turret 
to on operation-cards by symbols. ; is not yet filled. het ne A oh stops sad 
Fig. 6 (page 838).—Table of governor under considera- | —-———--———————_____-_-_-—— _ -= 31k ‘ n cross-slide. 
tion, giving reference letter for each part or detail, to give ‘ : eee rN Bog aa amenaieon I prerane aiines oo 
number of parts required by fitter for each size of governor, | a brief and simple exemplification of the results of the| 5 and micrometer on cross. 
and to indicate where such parts may be found in stores. | use of gauges and standards in a workshop ; but before : | slide. 





The shelves in the stores are grouped in series, each series | the system laid down can be successfully carried out, it is 

having a letter, and each tier a number. Where a part | absolutely necessary to begin by— _ 

or detail is to be used elsewhere in manufacture, a symbol| 1. Standardisation of parts or details. ; 

is given. When the part is a special part, used for this| 2. Standardisation and subdivision of tooling opera- 1. | steunt cncting on enahh end | Spsilid ainafie ual enthinting 
P 


Cuuckina. . III. 





governor only, the size of governor replaces the symbol. | tions. nee ates teri , 

This table is referred to for issue of full set of parts to| 3. Standardisation of limits of error, to enable parts or ieonpinde ee eee) —_ 

the fitter, the fitted governors being ruled by maximum | details to be produced separately, ; 2 Turn top, form nipple, and | 1 roughing and 1 finishing 
4. Standardisation and specialisation in machine-tools | face flange III, tool in auxiliary turret 


and minimum stock in the same way as the tooled parts. 4 1 
The valve seats produced to limit-gauge are pressed into | and their equipment. | worked to stops and mi- 
the bodies by a special press in the stores, and the bodies| To carry out 2, 3, and 4a properly equipped tool-room} 4 | crometer on cross-slide. 
are issued with a full set of details or parts to the fitter : | is an absolute necessity. 2 4 
unless the set is complete, nothing is issued until the full| The author must apologise for having appeared to| 5 | 
number is made up. depart somewhat from the subject for discussion. On 6 

‘ 


The manufacture of this governor has been selected as | consideration, however, he thinks that it will be found 
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Detaits oF Spring GovERNOR, Fic. 6. 
|} @ WHERE STORED. 
Co 
| gs — aH —- a * 
bg Number in 
NAME OF Parr. Po 1} IN 2 IN. 23 In. 3 In. 4Iy, 
. 8 a Set. 4 | 4 
<3 I" | : . ate: ~ 
2m Symbol. | Shelf.; Symbol. Shelf.| Symbol. | Shelf.| Symbol. Shelf.| Symbol. |Shelf 
Body a A 1 Idin. | D3] in. D.3| Qin. | D.s| Sin. | D.8}| 4in. D.3 
Valve-seats és B 2 A.9 & 10| B.3 |A.15 & 16 B.3 | A.19&23| B.3 |A. 23 & 24) B.3 |A. 28&29)| B.3 
Stuffing-box nut.. Cc 1 E.7 |B. 12 E.7 | B.12 E.7 B. 12 E.7 B. 12 7 B. 12 
Bracket .. * D 1 1} in. D. 3 2 in. D.3 | 24in. D. 3 3 in. D. 3 4 in. D. 3 
Adjusting-lever fork E 1 ljin. | D3 2in. | D3 23 in. D. 3 3 in. D. 3 4 in. D. 3 
Split-pin .. = F 1 No.1 | V.1 No.2 | V.1 08 | ¥24- Bot | V2 No.5 | V.1 
Adjusting-spindle G 1 M.D.1 | G1 M.D.1 | G.1| M.D.2 |G.1] M.D.3 | G.1 M.D. 4 | G1 
Lifting-collar . H 1 ljin. | B38 2 in. B.3| 2hin. | B38 8 in. | B.3| 4in. B. 3 
Taper-pins. . J 2 38D.8 |R.8/} S8D.8 | R.3 | 8D.3 | R.3] 8D.3 | R.3/} 3D.3 | R38 
Lay-spindle K 1 M.E.1 |G.1;}M.E.1 | G.1 M.E.2 | G.1| M.F.1 | G1] MF.2/G.1 
Steel washers L 6 a:0: 10.2 Al | U1 A. 2 U.1 A3 | U.1 A. 4 U1 
Bevel-wheel M 1 1} in. D.1 2in. | D1} 2hin. D. 1 3 in. | D.1 4 in. D.1 
Set-screws.. N 2 C.X.1 O38 i. 2x. 2 0.2); C.X.1 0.2}0.X%.18 | 0.21/0X.13/}0.2 
” oO 1 O.X%.1 |0.2] OX.1 0. 2 C.X.1 | 0.2 Os. 2: -| O78) 34. 10.8 
Ball studs P 3 C.D.D.11} 0. 2 | C.D.D. 11) O. 2 |C.D.D. 11] 0. 2 |C.D.D. 11} O. 2 |C. D. D. 23) 0. 2 
Balls os Q 3 ljin. | D1 2 in. D.1| 2gin. D.1 3 in, D.1 4 in. D.1 
Valve-spindle R 1 A.l | B.3 A. 3 B. 3 A. 5 B. 3 A.9 B. 3 A. 11 B. 3 
15 below 
Ball flat springs .. 8 see it No.1 | V.1| No.2 | V.1| Nos |V.1| No4 | V.1| Nod | V.1 
and 4in. | 
4 up to | 
Body-studs z { 4in.; 6 J D.58 | U.3]| D.B. 47 | U.8/] D.B 47 | U3 D. 98 U.1/] D. B. 50 | U3 
for 4 in. | 
Valve-spindle nuts U 2 it in. | D1 2 in. D.1 23 in. D.1 3in. D.1 4 in. D.1 
Cap.. Se v 1 13 in. D.1 2 in. D.1| 24 in. D1 3in. D.1 4 in. D. 1 
Body-studs ] ow 4 D.58 |U.1] D.58 |U.8| D.58 | U.1| D.B.50 | U.3| D.B.50/U.3 
Top slide .. oe = x 1 ljin. | D1 2 in. | D.1| 2 in. D.1 3in. D1 4 in. D1 
Rings for top & bottom | | 
slides a a ee 2 No.1 V.1| No2 |V.1) No3 fe No.4 | V.1 Bo.5 | ¥.1 
Vertical spindle .. = Z 1 M.C.1 | G1] MC.2 | G1 M.C.3 |G.1} M.C.4|G.1/] MO5/|G,1 
Washer for separating | 
balls... ee re a 1 14 in D. 3 2 in. D.3 | 2hin. D. 3 3in. D. 3 4 in. Dz 3 
Ball check wires .. b 3 No.1 | ¥.1]) Bos |¥.1| Nos | ¥.2) Nod | V.2] Nos | V1 
Stop-collar c 1 Id in. D1 2in, | D.1| 2bin. D.1 3in. D.1 4 in. D.1 
Taper-pin d 1 Seay eee aes NOES ae oS a SD:3. | B.38) 6D3- 1B. 8 
Bottom slide e 1 1} in. D.1 Zin. | D.1 23in. | D.1 3in. | D.1 4 in. D.1 
Set-screw .. g 1 OR.1 /0.2)] OB.1 |O.21] GR.1 |)0.2), O2.2 10.2) CX2 10,2 
Pulley = h 1 1} in. K. 13 2 in. K.13 | 2hin. {|K 13 3in. | K.13 4in. K.13 
Bevel-wheel j 1 1} in. D. 1 Qin. | D1) Qin. D.1 3in. D.1 4 in. D.1 
Taper-pin .. ia t 2 3D. 3 R.3/ 83D.8 |B.8| SBS | B.8 3B.6 | R.3] 3B.6 R.3 
Worm-spindle .. ae | m 1 1} in B.3 | 2in. | B.S 23 in. B. 3 3in. B. 3 4 in. B.3 
Spiral spring. | p 1 No.1 Y.1| Na? v3 No. 3 v2 No. 4 Wo |) Bos. ¥,4 
Worm-wheel | q 1 1} in B3/; Zin, | BS | 23 in. B. 3 3in. B. 3 4 in. B. 3 
Gland. we 1 ZA. A.6| ZA.1 | 4.5] ZA1 |A5| ZA2/ AS] ZA | AS 
Stuffing-box 8 1 D.1 B. 14 D.1 B.14| D.1 | B.14 D. 2 B. 14 D. 2 B. 14 
Chased gland... t 1 A.4 |B7 A. 4 B.7) A.@ B.7 A.6 B. 7 A. 6 B.7 
(7063.0) Valve-spindle button u 1 Z.0. A.5| ZO.1 | A.5| ZO1 | A656] Z2O.2 | A565) ZO.2 | AS 
Fic. 6. Sprinc Governor. Meo ss Ls. v 1 C1 (B16 C2 |Bie) C8 | B16) D1. [B16] D2 |B 16 








that the different points touched upon are so closely con- 
nected with, and so absolutely dependent upon, the use 
of gauges and standards, that it was hardly possible even 
briefly to approach the subject without mentioning them. 








NOTES ON PERCUSSIVE COAL-CUTTERS.* 


By Sir Tuomas Wrieutson, Bart., M.P., M. Inst. C.E., 
and JoHN Morison, M. Inst. C.E. 

Ir has been a reproach of long standing to British engi- 
neers that coal-cutting by machinery has not been applied 
in this country so successfully, nor to such an extent, as 
in the United States of America and in Canada. 

Mr. Ritchie, when Home Secretary, gave very em- 
phatic expression to this reproach in the House of Com- 
mons last year, on the occasion of the discussion of a Bill 
relating to labour in mines, when he said :—‘‘One great 
complaint which I am inclined to make about our mine- 
owners is that they are not availing themselves of coal- 
cutting machinery to anything lke the extent the 
ought to do—to anything like the extent to whic 
it is done in the United States, where the quantity of 
coal cut by machinery of late years has risen enormously, 
while it is almost at a standstill in this country.” 

Careful examination of the position in respect of coal- 
cutting in this country and in America leads, in the 
authors’ opinion, to the following conclusions :— 

(a) That in America machine coal-cutting has been 
successful both in respect of the relative cost of hand to 
machine work, and in respect of the universal adoption 
of machines. 

(}) That in this country, in both respects, up to the 

resent time almost the opposite experience has been the 
result of the adoption of machinery, it being found that 
the generally expressed opinion is that the economy, 
except in special cases, is doubtful, whilst the use of 
machines is extending very slowly, and their general 
adaptability is very far from being recognised. 

Looking more closely into the causes of this apparently 
anomalous position, it is the authors’ opinion that they 
may be traced to the following :-- 

1. To the more favourable general conditions of the 
American coal seams in respect of thickness, depth, and 
inclination. 

2. To the softer nature of the American seams. 

3. To the fact of the two conditions above stated lend- 
ing themselves to the easy application of machinery of 
the type of the American percussive or punching machine, 
and other machines which do not require a longwall face 
or any other special conditions in working, but which are 
adapted to the ordinary system of working prevailing in 
a mine. 





* Paper read at the Engineering Conference of the 
Institution of Civil Engineers, Section IV.—Mining 
and Metallurgy. June 17, 1903. 


but the prevailing feature which, in the authors’ opinion, | 
has been the cause of the failure of percussive machines 
in this country and their success in America, is the harder 
nature of the coal seams here. 

Percussive machines of the American type have been 
over and over again tried in this country, and abandoned, 
and, at the present time, if any are working successfully, 
it'is not generally known, and is nowhere, to the authors’ 
knowledge, recorded. In America, on the contrary, the 
prevailing machine, and the machine which at the present 
time is mining most coal, is the percussive machine. 
Thousands of these are in use daily, and apparently they 
_ worked without any great difficulty in their manipu- 

ation. 

The percussive machine, as used in America, may be 
described as follows ; and it may be explained that, while 
there are several makes of machines, all are of one type 
and are worked on a similar principle. The machines are 
constructed with the following main parts :— 

(a) A cylinder of 3 in. to 4 in. bore and 9 in. to 12 in. 
stroke. 

(b) A piston and rod, with the rod extended to take 

he tool 


(c) A valve and valve-chest, the valve being thrown by 
air, or operated by a small independent engine, cushion- 
ing arrangements being in all cases a necessity. 

(d) A sleeve or guide attached to the front end of the 
cylinder, to guide and steady the piston-rod, and ex- 
tended for a considerable length for the purpose, and also 
provided with arrangements for preventing the piston 
and tool from turning. 

(e) A suitable pick or tool usually sharpened to a fish- 
tail shape. 

(f) A pair of plain wheels, upon which the machine is 
carried, the wheels being placed so as to balance the 
machine. 

(g) A pair of handles at the back. 

(h) A long board, 7 ft. to 9 ft. in length by 2 ft. in | 
width, and raised at one end to form an incline. 

The following is the method of operation :— 
The machine is wheeled up to the face of the coal, and 
woot upon the inclined board, and the operator seats 
imself upon the higher or back end of the board, places 
one foot behind the wheel as a chock, and guides the 
blows of the tool by moving the machine on the board, as 
required, by means of the handles. As the coal is cut an 
assistant shovels it out, and, when the “‘ kirving” or under- 
cutting is effected within the range of the position of the 
raeore the latter is shifted and the proceedings are re- 








peated. 
The incline of the board and the chock provided by the 
operator’s foot take up to some extent the recoil of the 
;machine, but the work is undoubtedly severe, especi- 
ally in the case of an unskilled operator; and if the coal 
}is so hard as to require prolonged use of the machine | 





Theconditions in thiscountry differ in respect of the hard- | before the requisite extent of cutting is effected, and the 
ness of the coal and the thickness generally of the seams ; | operator cannot rest frequently, it becomes unendurable, 


and ina hard coal the uisite speed of cutting is not 
obtained, and the machine mes uneconomical. 

It appears to the authors that in order to obtain success 
in cutting hard coals with a percussive machine, there are 
two essential conditions necessary in order to obtain the 
success which has been obtained in America. These 
are :— 

1, A heavier blow from the machine in order to obtain 
more rapid cutting. : 

2. Mechanical arrangements for taking the recoil off 
the operator. 

The latter has been attempted in several machines, 
chiefly of German manufacture, by mounting an ordinary 
rock-drill upon a column, which entirely removes the 
shock or recoil from the operator. In this arrangement 
the cutting-tool is swept round with the column as a 
centre, and the point of the tool acting upon the face is 
fed up as the cut is effected, to a larger radius, a longer 
tool being put in when the feed-screw of the machine is 
exhausted. This form of percussive coal-cutter has only 
recently been introduced into this country, and appears 
to have attained a considerable measure of success. 
rolon be ginger ee have 

’ 


The authors, after very prc ad 
is exhibi 


produced a machine, whic! 
aim has been :— 

1. To take the recoil of the blows off the operator. 

2. To increase the force of the blows on the coal-face ; 
to strike such a number of blows as will, in the hardest 
coal, effect an economical speed of cutting ; and to mount 
the machine so that it can readily be removed from one 
part of the workings to another. his machine is shown 


in which their 


|on the lithographs supplied, and members also have an 


opportunity of inspecting the machine. 

The means by which it has been sought to attain the 
conditions mentioned are :— 

1. By constructing the cylinders in duplicate, so that 
the recoil of one cylinder is counteracted by the reaction 
of the other. 

The counteraction of the recoil by means of the 
double cylinders enables a machine with larger cylinders 
and of longer stroke to be employed than is possible in a 
single-cylinder machine ; whilst it also follows that with 
two cylinders double the number of blows are delivered. 

3. By mounting the machine on a carriage of the col- 
liery wheel-gauge, the objection of weight is overcome 
within practicable limits ; the setting is rigid and rapidly 
effected, and when set, the weight of the machine and the 
feed-screw arrangement take all recoil off the operator, 
without the necessity of any column support to the 


roof, 

The method of using this machine is as follows :—Two 
men are employed, who wheel the machine into the work- 
ing-face on the tramroad of the mine, When up to the 
necessary distance they run it over the rail ends, run out 
the corner screws, or lower the corner pawls to the floor of 
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the seam, notching the latter so that the point of the pawl 
has a support, and the machine is ready to start. _ 

The machine centres upon a pivot, revolving in the 
sliding saddle, which is fed forward by the feed-screw ; 
this is turned by the operator according to the speed of 
cutting. The pistons are automatically air-cushioned at 
each end, so that the piston cannot touch either end. The 
cylinders are provided for long stroke, and, by feeding up 
more or less, the operator can control the force and 
rapidity of the blows to meet the varying conditions of 
the coal to be cut. 

The double cylinders are arranged so as to prevent any 
dead-point, the returning piston operating the valve for 
both cylinders. ‘ 

The cylinders are arranged either horizontally along- 
side each other or vertically one above the other, the 
arrangement being determined by the nature of the ma- 
terial to be cut. Thus, ina coal or other material which 
lends itself to a wedging process, the cylinder would be 
in the latter position; where the material is so hard that 
absolute cutting out is necessary, the cylinders would be 
placed horizontally alongside each other. y 

Conclusions.—The authors take the view that American 
success is due to the punching or percussive machine, an 
to its adaptability to the prevailing system of mining. 
That, given the possibility of cutting out the narrow work 
in a mine rapidly and economically, the system of roads 
formed in the solid, as against those formed in the goaf, 
or longwall roads, presents in many instances consider- 
able economical saveutueds and that coal-cutting by 
machines adapted to these conditions ‘is a more advan- 
tageous application than longwall machines, where the 
process of “‘kirving” or undercutting is a smaller propor- 
tion of the total labour costs than in the board-and-pillar 
system, while the latter system presents, apart from the 
cost of forming the first workings, many advantageous 
economical conditions. 

They are also of opinion that the portability of the 
percussive machine renders it applicable to a more general 
extent than the heavier longwall machines, which involve 
requirements such as freedom from faults, good roofs, and 
uninterrupted stretches of coal: conditions which do not 
exist to such an extent as to render the application of 
the heavier longwall machines in all cases economical. 

There is the further consideration that, whilst in the 

rcussive machine wear and tear is practically nil, and 

reakdown. remote, in the longwall machines wear and 
tear is very heavy, and stoppage imminent. 

It is therefore the authors’ opinion that, as in America, 
so it will be here—the percussive machine will be the one 
which will ultimately solve the problem of mechanical 
coal-cutting. 








RECENT IMPROVEMENTS IN GOLD-MIN- 
ING MACHINERY ON THE RAND.* 
By Artuur E. T. Less, M. Inst. C.E. 


In view of the labour difficulty in South Africa, the 
introduction, wherever possible, of automatic appliances 
in the gold-mines of the Witwatersrand has become a 
matter of the utmost importance, and every effort is 
being made in this direction. Unfortunately, the bulk of 
the hand-labour is employed below the surface (as, for 
instance, in the stopes and in tramming through irregular 
drives), where it is difficult to use labour-saving devices. 
Considerable progress in this respect has, however, re- 
cently been made in the surface works, to which, as well 
as to certain improvements in mining machinery gene- 
rally, the following notes have reference. 

Haulage.—The usual type of endless-rope mechanical 
haulage requires a considerable amount of labour for 
hitching the loaded trucks on and off the rope, and dis- 
charging and returning them when empty. This system 
is now being superseded in new equipments by motor- 
driven rubber-belt conveyors, which are practically auto- 
matic, and effect considerable economy in working costs, 
the labour required for a line of transport being on an 
average not more than about one-sixth of that necessary 
with the older method. These belts are used for con- 


ve am 

Roe from headgears to crusher-house. 

Sorted ore to mill hoppers. 

Waste rock to dump. 

Sands after cyaniding to tailings-dump. 

Coal to hoppers in boiler-house. : 
While they also serve for the purpose of sorting in the 
crusher-house. 5 

The hoppers in the mill and boiler-houses are provided 
with a travelling throw-off, whereby the material can be 
discharged at any desired point. Pie 

The resistance of the rubber surface to abrasion is con- 
siderable, and it is found that this type of belt stands 
wear better than those constructed of steel, hitherto in use. 

Machines for automatically weighing and registering 
the weight of material carried on the belts are also being 
provided, and should prove a great convenience. 

Boiler Plants.—Water-tube boilers are now very largely 
used in preference to the externally-fired and other types 
previously in use. : 

Although several ty pes of mechanical stokers have been 
tried, they have met with but little success on the Rand, 
and hand-firing is practically universal, At the present 
time, however, chain-grate stokers, which appear to be 
suitable for use with the slow-burning Transvaal coal, are 
being tried, and if successful, will undoubtedly effect con- 
siderable economy in labour. The speed of such travel- 
ling-grates noes | be made to vary automatically with the 
steam pressure, and if mechanical draught plant be used, 
the draught should be made to vary in a similar manner. 





* Paper read at the Engineering Conference of the 
Institution of Civil Engineers. Section IV.—Mining 
aad Metallurgy. June 17, 1903, 
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Independently - fired superheaters fitted with chain 
grates are also being installed, and will no doubt con- 
siderably reduce steam consumption. 

Ash-conveying plants are being adopted in large boiler 
installations. 

Stamp-Mills.—These are mostly erected in batteries of 
100 to 200 stamps, placed back to back, and driven from 
the line shafts by friction-clutch pulleys, which are super- 
seding belt-tighteners. The falling weight of each stamp 
is now about 1350 lb., the tendency being rather to 
increase the weight ; and the crushing capacity is about 
6 tons per stamp per day. Inside amalgamation has been 
almost universally abandoned in view of the improved 
methods of cyanide and slimes treatment. Various types 
of stamps other than the gravitation type have n 
tried, but up to the present the latter has held its own. 
No system of dry crushing has yet met with complete 


| success, but efforts are being made in this direction, and 
|itis to be hoped that a method will be found of over- 


coming the difficulties of the process. 

Mill-Engines.—It has been proved again and again to 
be the worst possible policy to put down a cheap and 
inferior class of mill-engine, the loss due to frequent 


d | stoppages being an exceedingly serious matter. The most 


approved practice is to put down two engines of the 
highest class, duplicates of each other, and so arranged 
with quills and clutches that in the case of breakdown of 
one, the other can be started immediately. Thus, in the 
course an engine runs fora month, night and 
day, without stopping, until the monthly clean-up, when 


| it 1s laid off and can be overhauled if necessary, the other 


engine meantime being ready for the next month’s run. 
Of course, with this plan the disadvantage is that one 
engine is always lying idle; but, on the other hand, the 
plant is as free from the chance of breakdown as it is 
possible to make it, the saving effected by the continuous 
running of the mill more than compensating for the loss 
of interest on extra capital pace The engines being 
in duplicate, one set of spares serves them both. 

Winding-Engines.—No general solution to the problem 
of deep-level winding appears to have yet been arrived at. 
The author would refer dices interested in this question 
to a paper by Mr. Hans Behr, read before the Institute 
of Mining and Metallurgy in May, 1902. The tendency 
is, however, to avoid stage-winding, unless absolutely 
driven to it, on account of the double-handling of the 
rock and multiplication of parts; and, by the use of 
tapering ropes and conical drums, to provide for such 
depths as are likely to be reached during the next few 
years. Neither the Koepe nor the Whiting system allows 
of the use of tapering ropes, nor do they permit of winding 
from single compartments in case of necessity. 

It may not be out of place to mention some winding- 
engines now being built in this country under the super- 
vision of the author, to wind from shafts 5000 ft. deep on 
the incline, corresponding to a vertical depth of about 
4000 ft. The load will consist of 12,000 lb. of rock, with 
a skip weighing 6000 1b., the rope tapering from 44 in. 
to 38 in. in circumference, and weighing 13,750 lb. The 
engines are cross-compound, each having one high-pres- 
sure and one low-pressure cylinder, 30 in. and 48 in. in 
diameter respectively, and 60 in. stroke, fitted with 
Corliss gear. On the crankshaft are mounted two 
drums, each running loose and driven by friction-clutches. 
These drums are partly parallel and partly conical, the 
latter portion tapering from 12 ft. to 20 ft. in diameter, 
and holding 1250 ft. length of rope, the parallel part 
holding the remaining 3750 ft. of rope, which coils once 
hack upon itself. There are separate steam auxiliaries for 
operating the reversing and clutch gears and holding off 
the post-brakes, which are put into action by heavy 
weights. 

Rock-Drilling. — Where circumstances are favourable, 
machine-drilling in the stopes is being carried on with 
considerable success. In narrow stopes, however, time 
is wasted in the frequent shifting of the drill, and unless 
the hanging and foot-walls are extremely hard, there is 
the drawback of the greater amount of waste country 
rock brought down by the heavier blasting-charges used ; 
and this, combined with the larger amount of fines pro- 
duced, which, cannot be sorted, has a detrimental effect 
on the milling returns. Where the stopes are fairly wide 
and the dip flat, however, a great saving can be effected 
by the use of machine-drills. 

A disease known as miner’s phthisis, caused by inhaling 
dust arising from the use of rock-drills, has made its 
appearance on the Rand, and various devices are being 
tried with a view to overcoming this trouble. Among 
them is a rock-drill having a hollow steel bit, through 
—_— a jet of water is forced to the bottom of the drill- 
hole. 

Mine-Pumps.—For mine-drainage Cornish pumps were 
formerly almost exclusively used, but recently electrically- 
driven plunger pumps have been largely installed, and 
attention is being given to electrically-driven multiple- 
dise centrifugal pumps for high lifts. 

Structural.—Until recently the engine and other houses 
were entirely constructed of timber frames covered with 
galvanised corrugated iron, but these are now being super- 
seded by iron-framed buildings of a more permanent 
character. 

The same remarks apply to pithead gears, tailings 
wheels, and the whole of the cyanide and slimes-plant. 

General.— Various other economies are gradually being 
effected, as, for instance, sidings from the railway to the 
coal stores of the various mines, while in some instances 
private railways are being run direct from the collieries 
to serve groups of mines. 

The question of a permanent water supply for the 
whole of the mines is engaging the attention of the 
Government. Hitherto they have been dependent on 
water stored in reservoirs during the wet season, but as 
the rainfall varies greatly, the supply has always been un- 





satisfactory. Permanent —— of considerable capacity 
are found in the limestone formation to the west of the 
Rand, and will probably be utilised; but in any scheme 
pumping will have to be resorted tu, 








THE EQUALISATION OF HOT- BLAST 
TEMPERATURES FOR BLAST- FUR- 
NACES.* 

By JoserH Hutcuinson Harrison, M. Inst. C.E. 


Tue importance of regularity, both in materials for the 
blast-furnace, and in the operations connected with its 
working, is being more and more ised. Irregularity 
in the chemical or mechanical condition of the materials 
charged, or in the method of charging them into the 
furnace, causes irregularity in the working of the furnace, 
and in the quality of the iron produced. Irregularity in 
the temperature of the hot blast causes the same evils. 
The hot blast supplies oxygen for the combustion of the 
coke, and also heat to the furnace which would otherwise 
have to be provided by the burning of coke. 

It is clear that if the temperature of the hot blast 
varies, the quantity of the coke at the melting zone 
should also vary, to keep the heat constant ; but this is 
impossible. 

Hot blast supplied by the reversing regenerative stoves, 
now almost universally used, varies between 200 deg. 
Fahr. and 300 deg. Fahr., owing to the rapid cooling 
effect of the cold blast passing through them. The effect 
of these variations is to alter the position of the melting 
zone in the furnace. Higher blast temperature causes 
local combustion, and this, following immediately after a 
comparatively low temperature of blast and more ex- 
tended combustion, has the effect of leaving those materials 
which had been partly fused, beyond the new melting 
zone. In extreme cases, the natural mechanical forma- 
tion and condition of these materials combine to form an 
arch or dome across the furnace. Parts of this adhere to 
the walls, forming ‘‘scaffolds,” causing the furnace to 
hang, and produce iron of low quality and reduced 
quantity, until the ‘‘scaffold” is fused off. 

This is a serious loss of value of product, and dis- 
organises the whole plant, owing to a deficiency in 
quantity and quality of gas for the stoves and boilers. 

With the old-fashioned pipe-stoves there is no sudden 
variation in the temperature of the hot. blast, and a 
‘*hanging” furnace is rarely known where this type of 
stove is used together with uniform materials, and a 
larger proportion of high-grade iron is produced. 

In America the regular practice is to cool down the hot 
blast with cold blast to a temperature which the stoves 
can maintain continuously, in order that the blast tem- 
perature shall be nniform, although at the lowest point 
given by the stoves, and requiring continuous regulation 
of the cold-blast admission. Perfect regularity of hot- 
blast temperature, with practically no loss of heat, can be 
obtained by interposing in the course of the blast between 
the stoves and the furnace a mass of firebrick chequer- 
work, which takes up heat from the blast when it is above 
the average temperature, and gives heat back to it when 
its temperature is below the average. 

This apparatus, known as an ‘‘ equaliser,” is similar in 
ne to a small Cowper stove. A brick-lined steel 
shell, with slag-wool between the lining and the shell, 
is filled with firebrick chequer-work, divided centrally by 
a wall, thus forming two chambers communicating at the 
top. The hot blast from the stoves is made to pass up 
one chamber, down the other, and out at the bottom to 
the furnace. Such an apparatus was illustrated in 
ENGINEERING, vol. lxix, 667. 

The blast from a freshly heated stove is at its highest 
temperature, and on entering the equaliser, first comes in 
contact with that portion of the chequer-work which has 
been to some extent chilled by the blast at its lowest 
temperature from the stove which has just ‘‘gone off’ 
blast. The blast from the freshly-heated stove parts 
with some of its heat to the chequer-work ; but, as this 
stove’s run continues, the blast it gives gradually falls in 
temperature below that of the equaliser, and the chequer- 
work then returns heat to the “Hast passing over it. In 
this way there is a constant exchange of heat between 
the blast and the chequer-work, resulting in a perfectly 
uniform temperature of hot blast passing to the furnace, 
and at practically the average of that at which it enters 
the equaliser. The equaliser produces blast of uniform 
temperature, in the same way as a fly-wheel produces 
regular speed in anengine. The equaliser has no valves, 
no attention of any kind is required, and no cleaning has 
to be done, as gas is not put into it. 

_ One of these equalisers, 20 ft. in diameter by 55 ft. 
in height, was to work in May, 1901, and gives hot 
blast of perfectly uniform temperature. 

The diagrams which were published on page 55 ante 
are accurate copies of pecan ts records from a Uehling 
pyrometer, showing the temperature of the blast as it 
goes into the equaliser, and as it leaves it. This pyro- 
meter is a double instrument, one fire-tube being in the 
inlet to the equaliser, and the other in the horse-shoe 
main round the furnace, and the records are made 
simultaneously. It will be observed that the tem- 

rature shown on the equalised side is about 25 deg. 
Fahr. below the average of that on the inlet side. This 
is the actual loss of heat, and is the only loss due to the 
apparatus, 

A second equaliser was put to work on March-31, this 
year, at another works, and is giving the same regular 

last temperature. 

The average of the temperatures it has shown by the 


* Paper read at the Engineering Conference of the 
Institution of Civil Engineers. Section 1V.—Mining and 
Metallurgy. June 17, 1903. 
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upper record has been compared with that of the lower 
record, and shows a loss of only 22 deg. Fahr. 

A third equaliser is being erected at another works. 
‘*Hanging” has occurred with the furnace which has 
worked two years with an equaliser; but in every case 
this has been directly traced either to the irregular 
quality of the ore, which is all imported and of very 
varying character, or to irregular charging of the mate- 
rials. No such trouble has occurred from irregular tem- 
perature of the blast. 








NOTES ON STEAM-DRIVEN AND GAS- 
DRIVEN BLOWING-ENGINES.* 
By Tom WeEsTGARTH. 

Ir was considered that a short paper upon the subject 
of steam-driven and gas-driven blowing-engines would be 
of interest to the Conference, and I therefore accepted 
the invitation to write a few notes which will form a 
basis for discussion. 

It is, perhaps, not necessary to discuss the older types 
of steam blowing-engines, except to remark that they 
must have been very suitable for the work to be done, 
judging from the few changes that have been made, and 
ike tenn time they have worked. But the steam blowing- 

engines which have done such good work were found a 
few years ago to be unsuitable for the harder work and 
higher blast pressures required, the development first 
re «med place in the United States, where ironmasters had 
a great advantage in being able to put down entirely new 
plant, and therefore could adopt the experience of other 
countries. These developments followed in Europe, com- 
mencing about ten to fifteen years ago, when some of the 
more progressive ironmasters began to put down engines 
of much heavier design, having compound steam-cylinders 
and capable of running faster and —— at higher pres- 
sure, the type of engine used being, I think, fairly illus- 
trated by engines built by my firm—that is, twin vertical 
engines having compound steam-cylinders, 40 in. an 
84 in. in diameter by 60 in. stroke, exhausting into a sepa- 
rate condenser, the boiler pressure being 150 Ib. per square 
inch. As the engines had to run in ordinary work at 
50 revolutions a minute, and to blow up to 30 lb. per square 
inch, it was decided to equip the air-cylinders, which are 
84 in. in diameter and 60 in. stroke, with the sliding- 
valves made by the Southwark Foundry and Machine 
Company, of Philadelphia. These valves proved to bea 
great success, as the clearance is reduced to 14 per cent.; 
the inlet-valves are worked by mechanical gear from the 
shaft, and the outlet-valves are closed mechanically, but 
are reopened automatically by the air pressure, the 
arrangement being such that, when the pressure in the 
cylinder and in the mains is balanced, the valves are 
slightly lifted from the face, and are pushed open by 
a controlling-cylinder actuated by the air pressure, so 
that the arrangement is not only automatic, but practi- 
carly frictionless. 

I understand that aset of triple-expansion vertical blow- 
ing-engines with three cranks has been working for some 
time in West Cumberland, with satisfactory results ; but, 
as Ihave not seen the engines, I am not able to do more 
than refer to them. 

The next step which I took in the construction of steam 
blowing-engines was to adopt the so-called quarter-crank 
arrangement, which was developed by the Southwark 
Foundry and Machine Company of Philadelphia. With 
the increasing piston speeds, and particularly the increas- 
ing blast pressures, to be dealt with, it became evident 
that some alteration would have to be made in the ordi- 
nary design of steam blowing-engines. With the usual 
plan of having the steam and air cylinders in line and 
working upon the same rod, it is found that serious shocks 
occur at each end of the stroke when using high-pressure 
steam and blowing against high pressures, because whilst 
the steam pressure must be admitted into the cylinder at 
a very early part of the stroke, the full resistance does not 
accumulate in the air-cylinder until a much later part of 
the stroke. Although this difficulty exists in a smaller 
degree in all ordinary blowing-engines, it was not found 
to be serious with low speeds and low pressures, but it 
was found to result in frequent accidents when modern 
requirements were being fulfilled, and the quarter-crank 
engine was therefore designed to overcome the difficul- 
ties. The arrangement consists of an ordinary inverted 
vertical steam-engine acting upon a crankshaft and fly- 
wheel. Upon the opposite end of the crankshaft from 
the flywheel is fitted another crank, which, by means of 
the usual gear, works an inverted vertical blowing-cy- 
linder placed side by side with the steam-cylinder. It 
will be understood that the cranks can be placed at such 
an angle that the shocks referred to can be avoided, 
and that this type of engine can therefore be run at much 
higicr speeds, blowing at high pressure with perfect 
smoothness and safety ; indeed, these engines can be run 
so much faster that, although at first sight expensive, 
they are not much more costly than an ordinary vertical 
engine when the quantity of air d’scharged is considered. 
It will also be observed that the high-pressure and low- 
pressure sides of these engines are quite separate, being con- 
nected only by the exhaust from the high-pressure to the 
low-pressure cylinder, which passes through a reheater, 
so that if either half of the engine is laid off for repairs 
or by accident, the other half can be kept going. The 
engines are fitted with the sliding-valves already referred 
to. These quarter - crank engines have been largely 
adopted in America and in England. My firm have a 
number of sets in hand, and we hope to be ready to show 

_aset in work at Barrow when the Iron and Steel Institute 
meet there in September. 
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It recently became evident that blowing-engines worked 
with gas are particularly suitable for blast-furnace work. 
I therefore investigated the matter fully and carefully, and 
finally made arrangements with theSociété AnonymeJohn 
Cockerill, of Seraing, to build gas-driven blowing-engines 
to their designs and under their patents, and I shall speak 
more particularly of the Cockerill engine as being the one 
I understand best. No doubt others will be able to give 
us information as to the Kérting, Oechelhiuser, C ey, 
Premier, and other gas blowing-engines, the object of 
this paper being to invite discussion on these matters. 

The Cockerill Company were the pioneers in the 
making and using of large-size blowing-engines to work 
with blast-furnace gas. Their engines work upon the 
Otto cycle, and for blowing work have usually one single- 
acting cylinder. We are now developing the same 
arrangement, but with double-acting gas-cylinders, for 
blowing-work, but more particularly for dynamo-work, 
which does not come within the scope of this paper. 

The air-cylinder of such an engine is fitted with a large 
number of small circular valves. These have proved to 
give very good results at speeds up to 80 and 90 revolu- 
tions per minute, but I am now building two of these 
engines fitted with the Southwark sliding-valves, from 
which I expect still better results, as I think the sliding- 
valve mechanically controlled will prove to be more suit- 
able for the high — at which gas-engines must run 
to be economical. e engine has a re agp ed gas- 
cylinder 514 in. in diameter by 55 in. stroke, a blowing- 
cylinder 72 in. in diameter by 55 in. stroke, and is to wor 
at 80 revolutions per minute. 

_ Having now spoken of gas and steam blowing-engines 
individually, we will pass on to what is at present the 
most important and most interesting part of the ques- 
tion—viz., as to whether steam-driven or gas-driven 
blowing-engines are more economical and more suitable 
for the work to be done, and I have no hesitation in say- 
ing that, speaking generally, in my opinion the gas-engine 


d| 8, more suitable, providing always there is a ready means 


of using the gas which will be saved by using the gas- 
engine. If an entirely new steel works with blast-fur- 
naces, &c., is to be “em down, undoubtedly the whole of 
the blowing power for the furnaces should be derived 
from gas; and if the gas be cleaned, as it should be for 
the stoves, it will be found that there is a considerable 
surplus, which can be sent to the steel-works’ boilers or 
used for gas-engines to generate electricity ; but if a blast- 
furnace plant is to be erected without steel or other 
works, and there are no other outlets for surplus power, 
there is probably not much difference between using 
steam-driven ek, gates vines blowing-engines ; but in these 
days of unive application of electricity, it is very un- 
me that a blast-furnace plant would be erected where 
surplus power could not profitably be used. I think the 
question between steam-driven and gas-driven blowing- 
engines is more open for consideration where existing 
works, requiring increased blowing-power, have to be 
dealt with, and then it would turn largely upon a ques- 
tion of existing boilers, condensers, gh if these are 
ample and are in good condition, and there is no 
easily-found means of using surplus power, many people 
would prefer to put down steam blowing - engines ; 
but if a condenser and new boilers have to be put 
down, it would appear to be wiser, instead of using 
steam blowing-engines, to adopt gas-driven engines. ‘To 
consider the whole question, it may safely be assumed 
that the quantity of gas used by gas-driven engines would 
be about one-fourth that required to raise steam in good 
boilers for steam-driven blowing-engines. It may also 
be considered that, broadly, the cost of a steam-driven 
blowing-engine of modern construction—say, a compound 
or triple-expansion engine with Corliss valves and me- 
chanically-controlled air-valves, together with the neces- 
sary boilers, condensing plant, &c.—will be somewhat 
more than that of gas-driven blowing-engines, with the 
necessary gas-cleaning plant, for a given amount of work 
to be done. It may also be assumed that the consump- 
tion of oil for a gas-engine will be slightly greater than 
for a slower-running steam-engine, although not much, this 
matter of oil-consumption having been greatly exagge- 
rated ; and also that the consumption of water for a gas- 
engine will be less than for a steam-engine. 








WIRELESS TELEGRAPHY.* 
By Epmunp A. N. Pocuin, B.A. 

Tuts subject offers a wide field for discussion, both on 
account of its novelty and its far-reaching possibilities. 
Recent developments have aroused much interest, and 
some very important facts have lately been established. 

1. Up to considerable ranges earth curvature is not 
a fatal obstacle, but hills may exercise a serious influence. 

2. The ether exhibits what we may provisionally call 
a variable transparency to Hertzian waves, sunlight being 
an important factor. 

With regard to both of these phenomena, it is probable 
that certain wave-lengths offer special advantages ; whilst 
the second affords a faint clue to the relative share of earth 
and ether in transmission. 

Amongst problems, that of isolation is undoubtedly the 
most important, and in this direction two methods have 
been employed which may be termed. respectively syntonic 
and optical methods. 

Syntonic Methods.—The vertical wire or network com- 
monly used must, of necessity, radiate equally in all hori- 
zontal directions, and therefore frequency alone is avail- 
able asa means of discrimination. The conditions for 
sharp tuning are well understood, and theoretically a high 
degree of privacy seems possible. The most exaggerated 
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ideas are, however, current regarding what has hitherto 
been attainable in practice: At present there is no pro- 
perty in special wave-lengths, and although central 
control provided by international legislation may do 
much to prevent interference, messages of this class must 
always remain open to interception over a large radius by 
syntonised instruments, or by untuned apparatus at closer 
uarters. And although the latter may sometimes be 
checked by interference signals super; on the original 
message, the plan cannot Gwe as final ; nor, again, 
must we overlook, the effect of atmospheric discharges. 

In the closed circuit system with two syntonised coils, 
one for transmitting and the other for receiving, sharper 
tuning is practicable; and if the coils are vertical, an 
element of direction is also secured. This method is un- 
affected by atmospheric electricity, but is comparatively 
deficient in range. 

Mechanical tuning may be mentioned, involving the 
use of reeds or tuning-forks, in addition to the electrical 

rtions ; but it should be noted that sharp tuning at low 

—— must imply slow pom 
o detailed information is available regarding the more 
recent earth-conduction methods. 

Optical Methods.—It is unfortunate that so little atten- 
tion has been devoted to the use of lenses and reflectors 
in connection with Hertzian waves for telegraphy. Not 
only would great privacy result, but we should also be 
able to give a ship her position. It would be hard to 
overrate the importance of any system for effecting this 
reliably, even over so short a range as 10 miles, and with 
an accuracy as low as 50 per cent. The obstacle which 
confronts us at the outset is our present inability to 
radiate a large amount of energy from a small area. So 
far, a distance of about 2 miles 1s credited to their use. 

Allied to the foregoing is photophonic signalling, de- 
pending on the properties of selenium. 

In the sense intended, no privacy, of course, arises from 
cypher, selector switches, &c.; nor has any great success 
attended the use of relay stations for maintaining com- 
munication along a narrow belt. 

General Remarks—The lack of a satisfactory metrical 
detector has been a serious bar to s by grada- 
tions, making research highly tentative and laborious. 
The ability to employ some form of galvanometer. 
would enable curves to be plotted and maxima and 
minima rapidly determined for each variable. 

For the production of wave-trains we still depend on a 
condenser discharge. The resulting oscillations are no 
doubt sufficiently sinoidal for the most exacting; but in 
view of dissipation by brushes and other causes, may not 
their strict isochronism have been too hastily assumed ? 
on f deviation must be highly prejudicial, as the radiator 
and receiver would tend in opposite directions. The wide 
and irregular variation between successive discharges is 
anothor difficulty which can be best appreciated by 
those who have worked with condensers. Alternators 
have been built with a frequency approaching 30,000 
per second, and seem to deserve a reference in this con- 
nection. 

Every department of the subject is a source of views 
and theories too numerous to mention, cohesion and dif- 
fraction being especially fertile. But wider knowledge 
will probably tend to reduce that difference of expression 
and idea which now divides the phenomena of high fre 
quency from those of low frequency. 

The possibilities arising from the use of two or more 
radiators in suitable phase relation to reinforce waves in 
a particular direction. or from a corresponding arrange- 
ment in the receiver, the creation of stationary waves or 
nodal areas, and the employment of the earth’s free 
period, are amongst speculations which must have occurred 
to many, over and above any detailed improvements in 
we proportions or arrangement of apparatus on present 

ines. 

In conclusion, whatever views are taken, regarding the 
merits of any existing system, we all hope, and probably 
believe, that developments will be forthcoming to render 
wireless telegraphy a reliable means of communication, 
fitted for regular commercial work, in those special] de- 
partments to which it is so eminently adapted. 








JAFFA AND JERUSALEM RarILway.—The revenue of this 
line last year was 26,918/., while the working expenses 
of the twelve months were °13,250/., leaving a profit of 
13,6607. The revenue fell off last year to the extent of 
3609/.; on the other hand, the working expenses showed 
an increase of 120. 





More Ockan Lines.—Two new steam lines have been 
established between Mexico and foreign countries. One 
is the Hamburg and America Line, which has a fleet of 
first-classsteamers carrying freight and passengers between 
European, Mexican, and Cuban ports; the other is the 
Chinese Commercial Company’s line, which consists of 
four steamers plying between Manzanillo, San Francisco, 
Hong Kong, and other Oriental ports. 





SpanisH Iron Ore.—In co uence of recent dis- 
coveries, it is now predicted that there will be no falling 
off in the supply of Spanish iron minerals for at least a 
decade. Last year the exports from Bilbao were 
4,196,851 tons, of which 2,996,908 tons went to Great 
Britain, 672,368 tons to Holland (for Germany), 57,688 
tons to Germany direct, 224,570 tons to Belgium, 199,305 
tons to France, and 45,998 tons to the United States. 
The average quality of the ore, however, is not so good 
as formerly, although the 50 per cent. guarantee is main- 
tained ; the practice is to mix a large proportion of. in- 
ferior ore with the better quality so as to work off the 
poor stuff. There is a slightly higher percentage of phos- 
phorus in Bilbao ore than there should be, 
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BRITANNIA STEEL WORKS, 
MIDDLESBROUGH. 
(Concluded from page 773.) 

Tn our issue of the 12th inst. we described and illus- 
trated a part of the works of Messrs. Dorman, Long, 
and Co., of Middlesbrough, dealing chiefly with the 
steel-making department, and we now proceed to 
give some description of the further processes in 
the manufacture of steel girders and joists. 

On our two-page plate will be found four additional 
views, illustrating the fine new girder department 
of the Britannia Works. Fig. 19 illustrates one of the 
main bays. Fig. 20 isa view of the construction 
shop. Inthe middle distance, on the right-hand 
side, will be seen a part of the large steel mixer 
which was illustrated and described in our last issue, 
whilst several large girders are shown in progress. 
These form part of a large contract for a new arsenal 
to be constructed for Japan. In Fig. 21 a powerful 
multiple punch in the girder department is shown. 
Fig. 22 represents a group of radial drilling ma- 
chines. The shops themselves are excellent 
examples of the work done by the company ; the 
well-lit roof and the firm yet light supports for the 
crane runways being notable features. These shops 
are served by 25-ton 4-motor cranes, and are so 
laid out that the biggest bridge spans required can 
be handled. The main shop of the construction de- 

artment consists of four bays, and is 500 ft. long 
ty 250 ft. wide. In this department the various 
parts are brought from the mill to be erected as 
girders, whilst rolled joists are drilled, cut to length, 
or otherwise prepared for use. Columns and other 
parts of steel buildings are also constructed in 
this building. At the time of our visit to the 
works, the contract with the Japanese Govern- 
ment, referred to above, was in hand, and one 
of the built stanchions for this order may be 
seen, on the right-hand side, in Fig. 19. The 
multiple punch shown in Fig. 21 is by De Bergue 
and Co., of Manchester; it is a very powerful 
tool, and was designed specially for the work. 
There are 12 punches, and it will operate on 
girders 41 ft. long. The plates are gripped by 
dogs, which are actuated by a leading screw in the 
bed, the work being in this way traversed under 
the bridge in the way necessary for bringing the 
punches into play as required, the spacing of holes 
being regulated by change-wheels which drive the 
leading screw. ‘*There-is a hand arrangement for 
odd pitches.. Naturally, the screw works inter- 
mittently, stopping while the hole is being punched. 

Another fine tool to which reference may be made 
is a large shearing machine, by Scriven and Co., of 
Leeds. This is specially arranged for cutting joists, 
and will take 24-in. flats at one cut. There is an 
end arrangement for shearing to bevel, and by it a 
great deal of labour is saved that would otherwise 
be needed for sawing off. There are adjustable 
stops for shearing flanges to the right depths. 

It may be here noted that it is the practice of 
this firm to make all roof principals with square- 
ended bars in place of bevel ends ; the appearance 
is as good and the arrangement is as strong as when 
the ends are bevelled ; but the work of bevelling 
being done away with, the operations are neces- 
sarily much cheaper and occupy less time. Gusset 
plates are also made square for the same reasons. 
This applies to the standard work done by the 
firm, although many engineers specify other de- 
signs, which, of course, have to be paid for pro- 
portionately. As stated in our last issue, joists 
24 in. deep in the web and 7} in. on the flange are 
rolled, and these sometimes go up to 50 ft. in length 
for special work ; although, as a rule, 45 ft. is the 
longest length required. These heavy joists or 
girders are 100 lb. per foot run. 

There are a large number of hydraulic riveters 
of various types, as well as many big punching and 
shearing machines of usual design. A big plate- 
edge planer will take 40 ft. run, and will plane on 
end and side edges at the same time. A feature in 
this department is the arrangement of electric radial 
drills, which are mounted in groups on portable 
frames fitted with electric motors. The frames are 
on wheels, which run on lines, and in this way the 
machines can be easily moved along to drill at any 
required position. It is possible to erect one side 
of a girder, drilling the holes, and then the radial 
arms of the drilling machines can be turned right 
round, to operate on the other side. It is also 


possible to transport these drills to other parts of 
the shops, plugs for electric current being con- 
veniently placed, There are also a number of 1-ton 





30-ft. radius electric jib-cranes, which are specially 
useful at night, when the overhead cranes are not 
running. Some large bevel shears are arranged to cut 
at any angle, dogs being provided to hold the work in 
place, the knives cutting at two angles. In this way 
a great deal of expensive smith-work is saved. There 
is another multiple punch, having broad rolls at the 
side of the bed for wide work. it is actuated by a 
40 horse-power motor, and will take plates 40 in. 
wide if required. By the use of a gripper, by which 
the plates can be carried over the top of the machine, 
any length can be operated upon. The table is 95 ft. 
long. There are various types of blocks to fit in 
for different forms of riveting. A large straighten- 
ing-machine has seven rolls, plates being flattened 
by thinning at the required part by putting pieces 
in in the usual way. ‘The four bottom rolls are raised 
and lowered for different thicknesses of plates. 
There are also in this department two hydraulic 
presses for cranking bars ; these will bend ends of 
any sections, such as tees, angles, troughs, I-bars, 
&c. Further, there are several portable furnaces 
on wheels for welding in pieces, so as to form the 
ends of deck beams out of bulb tees. 

It is unnecessary here to enlarge upon the 
manner in which steelwork has taken the place of 
cast iron for structural purposes. The facilities 
afforded by these works have contributed very 
largely to this change, and the business of Messrs. 
Dorman, Long, and Co. has grown with rapid strides 
in consequence, At the present time the shops we 
have described are capable of turning out annually 
30,000 tons of structural steelwork, and about 600 
men are employed in them. It may be added that the 
combined works of the company employ about 3000 
men, and turn out about 3500tonsof finished material 
weekly. A stock of 6000 tons of girders, channels 
and flats, is kept at the Middlesbrough Works. 
There passed through the bolt store—which is a 
separate building—657 tons of rivets and bolts 
during the last year, and at the time of our visit 
there were over 250 tons of rivets of various lengths 
in stock, and 100 tons of bolts of different sizes. 
The Company have large stockyards at Nine Elms- 
lane, London, where they have a wharf on the 
Thames, and a complete shop for riveting and 
drilling, employing about 150 men. There is also 
a stockyard at Melbourne, with machinery for 
dealing with the work done there. About 10,000 
tons of work are always in hand or in stock at 
Middlesbrough, and about the same quantity in 
London, whilst there would be about 5000 tons 
elsewhere; this would make up the total to 25,000 
tons of steelwork. It will give some idea of the 
amount of business done to put a money value to 
this amount of material. Even if it were no more 
than 5/. a ton—-which may be taken as the lowest 
price possible—the total floating capital required 
for stock would be 125,000. Channel sections are 
rolled from 15 in. by 4 in. downwards ; plates from 
18in. downwards; whilst many other sections, such 
as troughing for bridges, Z’s, bulb-tees, bulb-angles, 
bulb-bars, tees, angles, flange and bridge-rails, bars, 
and many other less usual sections (such as hatch- 
way sections), are rolled at these works. 

Reference has been more than once made to the 
electric driving for the various machines employed. 
There is a central power station for the generation 
of electric current to drive all the subsidiary 
machines. The electric generators are driven by 
an inclosed-type engine, by Messrs. Belliss and 
Morcom, Limited, of Birmingham, whilst there has 
recently been added a marine type of triple-expan- 
sion engine. The condensing plant, which was 
supplied by the Klein Engineering Company, 
Limited, of Manchester, is situated near the 
river, in one of the buildings shown in our illus- 
tration (Fig. 1, page 769 ante). The plant is 
capable of condensing 150 lb. of steam per hour, 
a surface condenser of the vertical type being 
used. This is so arranged that the mud from the 
river water may be easily removed. The mill 
engines, and some of the larger engines used for 
other purposes, discharge steam to this condenser, 
the steam from others being used for heating the 
feed-water. The exhaust main is 6 ft. in diameter. 
A grease-separator is placed between the exhaust 
main and the condensers, and the condensed water is 
taken back to the hotwell, and used again as feed 
for the boilers. 

In our issue of the 12th inst. we gave an illustra- 
tion of the wire works which form part of the 
establishment. At these works rods are rolled in a 
Bedson continuous mill, from billets 28 ft. long by 





2 in. square. The rods are reduced to No. 6 gauge. 





The mill is a very complete one, and will roll rods 
weighing 400 Ib. to greater lengths than any other 
mill in the country. After the rods are rolled they 
are put through the usual process of wire-drawing. 
All classes of wire are made at these works, includ- 
ing telegraph and fencing wire, and high-carbon 
wire for steel-rope making. There are also ma- 
chines for spinning fencing wire and making barbed 
wire. These machines are all driven electrically. 
Another important section of Messrs. Dorman, 
Long, and Co.’s establishment is the sheet works, 
which are on the east side of the North-Eastern 
Railway, as shown in the plan we published on 
page 769 in our issue of the 12th inst. Here cor- 
rugated galvanised sheets are made, mostly from 
uddled iron, although steel is used to some extent. 
ron is preferred from the fact that it is more dur- 
able, not being so likely to corrode ; moreover, the 
spelter is considered to take better on iron than on 
steel. As an example of this fact, we were shown 
a galvanised roof, which consisted half of steel 
plates, the other half being of iron ; the latter had 
been in position longest, and were in the best 
condition. The process of manufacture is to 
take hammered blooms, and roll them down to 
bars, after which they are further rolled to 
sheets in ‘‘pull-over” mills. The sheets are then 
reheated, and rolled together in packs of four, 
after which they are taken to shears and cut 
to size. The next process is to pickle them in 
sulphuric acid and water, after which they are 
washed. The sheets are then put through a 
galvanising bath, there being rollers working in the 
bath to pass the sheets through. After being 
immersed in the water bath, the sheets are taken 
to an open furnace to be dried; they are then 
corrugated in a power press. .About 360 tons of 
galvanised sheets are produced weekly at these 
works. Sizes are made up to 12 ft. long and 
2 ft. 6 in. wide as corrugated, the corrugations 
being 3in., 4in., and 5in. from crest to crest, 
The total capacity of the sheet works is 400 tons 
of sheets per week, whether corrugated or plain. 


THE CLARENCE Works. 


It has already been stated that Messrs. Dorman, 
Long, and Co. have acquired a commanding interest 
in these historic works, the property of Messrs. 
Bell Brothers, and a few words may be added to 
what has already been written about the Britannia 
Works, although it is not proposed to give any- 
thing approaching a complete account of the Clar- 
ence Works. The firm of Bell Brothers was 
founded in the year 1844, by Mr. Thomas Bell’s 
eldest son, the present Sir Lowthian Bell, and his 
two brothers, Thomas Bell and John Bell. An 
important royalty for iron ore was acquired in the 
Normanby Estate. At that time the valuable 
deposits of ore in the Cleveland district were 
coming prominently forward. In 1854 three fur- 
naces erected at the Clarence Works were blown 
in, and 12,536 tons of iron were produced. Subse- 
quently other sources of ore and coal supply were 
secured, [and further blast-furnaces of larger size 
were erected. At the present time there are eight 
blast-furnaces on the older side of the works, seven 
of them in blast. The latter are equipped with 
20 stoves, and are provided with 16 calcining kilns. 
The blast is supplied by five blowing-engines, three 
having 42-in. steam and 100-in. blowing-cylinders, 
with a 5-ft. stroke. The other two have 36-in, 
steam and 100-in. blowing-cylinders, with 4-ft. 
stroke. They are capable of compressing air up to 
10 lb. per square inch. Steam is produced by 18 
boilers, fired entirely by gas from the furnaces. The 
more recent part of the Works, known as the new side, 
has four blast-furnaces, and arrangements have here 
been made for blowing each furnace independently, 
according to the American practice. It is expected 
that with this change the quantity of iron produced 
will be increased, while the consumption of coke 
will be diminished. These new furnaces, when the 
alterations in progress are finished, will be equipped 
with 16 stoves, and there will be 10 calcining kilns. 
There will be five blowing-engines, so arranged 
that any engine can be used to blow any furnace. 
Each of these will deliver 1,600,000 cubic feet. 
of air per hour at a pressure of 20 lb. per square 
inch ; this will leave one engine always in reserve. 
The steam for these blowing engines is supplied 
from nine boilers, gas-fired. Two new compound 
blowing-engines have been recently erected. It is 
oroposed to utilise that amount of steam, generated 

y the waste gases of the furnace, saved by the 
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driving the electric generating sets. Recently by- 
product coke ovens have been erected, and they 
are now producing 1100 tons of coke per week. 

On page 860, Fig. 23, we illustrate a pair of the 
blowing-engines, just referred to, recently erected at 
the Clarence Works, and manufactured by Messrs. 
Richardsons, Westgarth, and Co., of Middlesbrough. 
Each pair of engines is separate and self-contained, 
with steam cylinders 48 in. and 84 in. in diameter 
by 60 in. stroke, fitted with Corliss valves ; those 
for the high-pressure cylinder being controlled 
by a Whitehead patent governor, with gear so 
arranged that the engines can be set to run at any 
desired speed. The air-cylinders are 84 in. in dia- 
meter by 60 in. stroke, fitted with a series of circular 
valves ateach end. One of the engines is fitted with 
ordinary metallic valves, and the other with West- 
garth’s patent pneumatically-cushioned valves. The 
engines are designed to work with steam at 90 lb. 
pressure, and to blow up to 20 Ib. pressure, the 
normal working speed being 35 to 40 revolutions, 
but the engines are capable of running continuously 
up to 50 revolutions. The general construction of 
the engines and framing, &c., are well shown by 
the engraving. The bed-plates are 4 ft. deep, and 
exceptionally heavy. The crankshaft is 18 in. in 
diameter at the bearing, 225 in. diameter for the 
flywheel ; crankpins, 12 in. in diameter and 15 in. 
long; flywheel, 16 ft. in diameter and 35 tons 
weight ; the total weight of each pair of engines is 
about 310 tons. There is a steam-jacketed reheater 
between the high-pressure and intermediate steam 
cylinders ; and, as shown by the drawing, there is 
a very complete arrangement of platforms to give 
access to all working parts. Engines of this type 
have been working for some years with the most 
satisfactory results. 

The steel department, which forms so important 
a part of the Clarence Works, has recently been 
largely added to. There is here in use a mixey of 
300 tons capacity, of the same type as that already 
described in connection with the Britannia Works. 
There are four Siemens-Martin: furnaces, each 
having a capacity of 45 tons. The gas-producers 
are of the same type as those at the Britannia 
Works, being automatically fired with coal in the 
manner described in our issue of the 12th inst. 
Molten metal is taken from the mixer in a 25-ton 
ladle, and on arriving in front of the steel furnaces 
is lifted by hydraulic tables and poured into the 
furnace by means of hydraulic cylinders. The ladle 
is therefore never suspended, and the chance of 
accident is considerably reduced. The rolling 
mills of these works have also been entirely re- 
modelled within quite recent times. There are 
three stands of three high rolls, 32 in. in dia- 
meter, driven by a vertical compound condensing 
engine. Arrangements are made for lifting a pair 
of standardsand set of rolls complete, for the pur- 
pose of changing the mill when different sections 
have to be produced. There is a 100-ton electrically- 
driven crane for this purpose. Duplicate standards 
are provided, and a set is always kept in readiness 
to be fitted up with rolls and guides for the next 
section to be produced. The blooms are cropped 
and cut to the required lengths by a pair of specially 
designed hydraulic shears, in which the bloom is held 
by the part coming down, the knife coming up from 
below. This arrangement does away with the need 
for raising and lowering the table. There are elec- 
trically-driven transport tables which pass the blooms 
on to the rolls, and the live rollers for taking the 
finished bar to the hot saws are also electrically 
driven. There are two hot banks, one for heavy 
and the other for light sections, and two saws, the 
second one being placed at a distance of 291 ft. 
from the rolls. There are two overhead gantry 
and electric eranes for transporting the bars from 
the hot banks to the straightening and ending 
machine, all of which are electrically driven. 

There are many features of interest in the Clarence 
Works ; indeed, with the large additions and re- 
constructions that have recently taken place, as 
steel works they worthily uphold the high position 
held by the firm since its foundation so many 
years ago. 








NraGaRA Fauts Park.—The Niagara Falls Park Com- 
missioners have granted franchises for the right to use the 
waters of the Niagara within the park to generate a maxi- 
mum of 375,000 horse-power—viz., Canadian Niagara 
Power Company, 125,000; Ontario Power Company, 
150,000; Toronto and Niagara Power Company, 125,000. 
The Ontario Power Company has also acquired the right 
to take water for 150,000 horse-power from the Welland 
leading through the park. 


GRINDING MACHINES AND 
PROCESSES.—No. XXIV.* 


By JoserH Horner. 


In considering the footstocks of the cylindrical 
grinding machines, we find a difference in detail as 
compared with the poppets of turning lathes ; that 
is, in a high-class grinding machine the footstock 
spindle has the pressure against its centre taken by 
aspring. The reason of this is to permit of slight 
variations in the length of the work that follow on 
changes in its temperature. But for this precau- 
tion, slender pieces would spring and bend length- 
wise under expansion, and very inaccurate results 
would ensue. Such a refinement is unnecessary in 
the majority of turning lathes, but in dealing with 
fine grinding cuts, different conditions prevail, and 
an amount of expansion fatal to good grinding has 
practically no effect in turning work. The spindles 
are operated by a lever rapidly in the smaller sizes 
of poppets, by hand-wheel and screw in the larger 
sizes, in lathe fashion. _ .- 

The tailstocks of the Brown and Sharpe grinding 
machines are designed as shown in Figs. 341 to 344, 
page 844. They are fitted ‘to the swivel table by 
tongues a, and clamped. The spindle is operated by 
the lever A, and the varying pressure of the work 
on the back centre due to changes of temperature is 
taken by the spring b. Two patterns are made, as 
shown in these views. The footstock for the No. 1, 
or smallest machine, is shown in Figs. 341 and 342. 
The lever A pivots on the pin-bolt c, and the 
knurled nut B permits of clamping the spindle for 
heavy work, or when grinding faces, such as collars, 
when endlong motion is not permissible. The ten- 
sion of the spring b can be adjusted by the hinder 
cap C. Access of dust to the spindle is prevented 
by this and the protecting cap at the front. The 
centre is oiled from a reservoir, indicated in 
Fig. 342. The spindle is hollow, and it takes a 
bearing along its entire length, so that wear is 
practically nil, and no provision is necessary for 
take-up. 

The footstock for the next, or No. 2, machine is 
shown in Figs. 343 and 344. In this the spindle 
is adjusted by taper boxes, closed in by turning 
the dust caps C and D. The lever which draws the 
spindle back in opposition to the spring thrust is 
pivoted at c, and clamped by the screw B for face 
work. The tension of the spring is adjusted by 
the nut E. The centre is lubricated from the oil 
reservoir F, Fig. 344. The spindle is hollow, to 
permit of removal of the centre. The hollow 
form of the head casting will be noted in these 
figures. The larger size footstocks by this firm have 
hand-wheels instead of the lever for actuating the 
spindle. 

The Landis footstock for the Nos. 1 and 2 
machines, the smallest size, is shown in Figs. 345 
and 346. The first isan end sectional view in the 
plane aa of Fig. 346. The spindle in general is held 
to its work bythe pressure of the spring A, the tension 
of which is capable of adjustment by the screw B. 
The work is released instantly by pushing down the 
hand-lever C, which draws back the spindle through 
the ball-head, compressing the spring A. When 
doing heavy work, for which the spring pressure 
might not afford enough security, the screw D is 
used to lock the spindle. For the opposite con- 
dition—that in which the spring might be too 
strong for light work—the tension can be relieved 
by the nut E. Adjustment of the spindle for 
wear is effected by the screw F in the split lug ; 
a, Fig. 345, is the screw around which the lever C 
pivots. The recesses at b in spindle and bearing 
arrest any water or grit that may get in, and the 
slot in the lug allows such water to escape. 

The footstock is clamped down to the table with 
a diagonal tee-headed clamp-stud screw and clamp- 
ing lever (Fig. 346). This arrangement permits of 
the overhang of the heads, which is one of the 
special features of the Landis machines, and the act 
of clamping pulls the edge ¢ of the footstock over 








* The dates at which the previous articles appeared are 
as follow, No. I. to No. XI. being in our last volume :— 
No. I., July 4; No. IL., July 25; No. III., August 8; 
No. IV., August 22; No. V., September 5; No. VI., Sept- 
ember 19; No. VII., October 10; No. VIII., October 24 ; 
No. IX., November 7 ; No. X., November 21; No. XI., 
December 12 ; No. XII., December 26, 1902 ; No. XIIL., 
January 16; No. XIV., January 30; No. XV., 
February 20 ; No. X VI., March6; No. X VII., March 20; 
No. XVIII., April 3; No. XIX., April 17; No. XX., 
May 1; No. XXI,, May 15; No. XXII., May 29; and 
No, XXTII., June 12, 1903. 
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against one edge of the bed, so that alignment is 
always preserved easily. 

The graduations seen below are those on the 
table, and the adjusting screw is also seen. The 
pin passing through the table into the nut below 
is withdrawn when tapers have to be ground ex- 
ceeding the range of movement of the screw. 

The footstocks for the larger machines, Nos. 3, 
7, 8, and 9, are constructed differently (Figs. 347 
and 348). A screw and hand-wheel is substituted 
for the lever, but a spring tension is retained, and 
this is adjusted by means of the nut a. All the 
details of the fitting are clearly shown in the sec- 
tional view. The screws 6 and care used for taking 
up wear on the spindle. A centre oiling-hole is 
provided at d, and oil-holes for the spindle and 
neck of the screw at e and f respectively. The 
centre can be shot out, asin a lathe, by running 
the spindle back. The hinder portion of the 
spindle is deeply recessed, affording protection to 
the screw. 

Figs. 349 to 353 illustrate the principal types 
of footstock centres, the first two being of the 
common kind; Fig. 351 being recessed to take 
work with conical ends; Fig. 352 is cut away to 
allow the wheel to traverse past the end of the 
work in the case of small diameters, in which case 
an ordinary.centre would be in the way of the 
wheel. Fig. 353 carries tubular pieces, for which 
the ordinary size centres are not large enough. 

The spindles of the emery-wheels are fitted in 
such a way that wear can be taken up, and that 
wheels can be changed readily. Considerable diffe- 
rences exist in the ideas of different firms in carry- 
ing out these conditions. 

The wheel spindle and boxes of the Brown and 
Sharpe No. 2 universal are shown in Figs. 354 and 
355, page 845. The great proportion of length to 
diameter is noticeable, being nearly 33 to 1, a {-in. 
bearing being 3in. long. The spindle is of steel, and 
the bearingsare of phosphor-bronze—naterials which 
will run together, though very close-fitting, without 
risk of seizing, even though they get warm. It is 
necessary to tighten these bearings to remove all 
suspicion of slack, if vibration is to be prevented. 
The spindle and bearings are self-contained, so that 
they can be removed and replaced in their seatings 
in the wheel stand without affecting their mutual 
adjustments. This is illustrated in the cross-sec- 
tion in Fig. 355. The caps A are hinged, and held 
in place by bolts B. The central portion of the 
body is globular, in order to render the boxes self- 
aligning, after the style of shop shafting hangers. 
The oil space is filled with oil before tightening up, 
and the wheel is turned slowly while the caps are 
screwed down in succession. The boxes have end- 
long adjustment on the spindle necks by the nuts 
C and D, both being turned in the same direction 
to draw the split cones lengthwise. For lubricating 
purposes, the lower part of the cones is occupied 
with felt, which it is necessary to keep quite clean. 

End thrust on the spindle is taken by the nut E, 
F being its check-screw. The driving pulley G, 
and the solid flange against which the middle wheel 
is clamped, are in one, and fitted with a taper to 
the spindle. The spindle is tightened on the 
tapered seating with the nut H ; it is removed by 
turning the flanged nut J, exercising end pres- 
sure. The nut K is for changing wheels on the 
sleeve, its loosening setting free the collar. The 
adjusting nuts for the sleeves form efficient dust- 
proof caps. 

Figs. 356 and 357 illustrate the wheel spindle 
fitting for the smaller Landis grinders, in sizes 
Nos. 1 to 4. The wheel is not allowed to over- 
hang, but is brought back behind the spindle nose 
by imparting a conical section to the wheel centre. 
The pulley A is carried centrally. The spindle runs 
in practically a continuous bearing, parallel, and 
split and sprung, diametral wear of which is taken 
up by slackening the screws, drawing out the brass 
liner (Fig. 357) inserted in the split that is carried 
right through, scraping off the amount required, 
and, after replacing, re-tightening the small screws. 
End play is taken up at the rear end only by the 
nut a, fitting on a screw at the end of the spindle, 
leaving the whole length of the spindle free to 
expand. The nut is turned by the tommy holes a, 
and locked with a screw. The milled ring B, fitting 
with an internal screw to the body, is used for 
effecting fine lateral adjustments of the emery 
wheel, its circumference being graduated to read 
to one-thousandth of an inch. ‘The ring B has an 
internal flange b, which fits between two large bronze 
washers, indicated by the black lines, the flange 
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retaining the spindle from endlong movement when 
working, but being the means through which micro- 
metric endlong adjustments are effected. As_ it 
would be possible for back-lash to develop in the 
square-threaded screw by which the ring B is fitted 
into the body casting, this is prevented by screw- 
ing a collar c with the same thread, and interpos- 
ing springs d between, which maintain sufficient 
tension between B and c to take up any lost 
motion. The pulley A is fitted with sufficient 
lateral clearance to move with the spindle to the 
small amounts required. Its flanges fit over the 
bearings, excluding dust. The spindle is not re- 
moved for changing wheels, but its casing only. 
The wheel centre fits to the nose by a screw. 

The wheel spindle for the larger machines, Nos. 
7, 8, 9, 14, and 16, is made as in Fig. 358, with 
tapered boxes, split to take up the wear round the 
spindle. Nuts are used, in lathe fashion, for draw- 
ingthemalong. End adjustment is effected by the 
nut A. 

The wheel-head of the universals made by the 
Iroquois Machine Company, of New York, is shown 
in Fig. 359. In one respect the spindle fitting re- 
sembles that of one type of lathe spindle, in having 
two tapered necks in reverse positions. The front 
neck A runs in a fixed bearing a of phosphor- 
bronze. The hinder neck Bis a steel sleeve, ground 
to fit both the spindle and its bearing b. B is 
screwed to fit the spindle—to the left—and it is 
locked with the check-nut C. It is claimed that the 
tapers are so proportioned that the expansion and 
elongation of the spindle due to changes in tem- 
perature exactly compensate for one another, so 
that the spindle will never stick, though adjusted, 
as grinding-machine spindles must be, metal to 
metal. 

The wheel centres D and E are designed so that 
they can be removed with the wheels in situ, a 
better plan than having tochange the wheels in them, 
as the wheels remain true, instead of being trued 
up when changed. Extra wheel centres are sup- 
plied for differently graded wheels that require to 
be frequently changed. 

The spindle and boxes are lifted out bodily when 
wheels have to be changed, the caps F, F being 
hinged to permit of this. The spindle is threaded 
for a portion of its length to receive’the wheel 
centre D, and makes a ground fit for the remainder. 
Wheel centre E fits over the pulley G, making a 
ground fit, clearing the box a, and is retained in 
place with a ring-nut. The pulley G is keyed to 
the spindle with a Woodruff key, and a set-screw, 
seen below, secures it. This pulley covers over the 
ends of the boxes a and b, so excluding dust. The 
cap H excludes dust from one end. When the 
wheel centre D is removed, a similar cap is fitted 
there. 

The head for the plain grinder, Fig. 360, is built 
after the same model as that for the universals, with 
a few trifling alterations, such as the ring-oiling 
devices, and the fastening of the pulley with a nut, 
and using a separate collar for the pulley flange. 








THE ENGINEERING CONFERENCE. 


(Continued from page 828.) 

On June 18, the second day of the Engineering 
Conference, meetings were held of Sections I., ITI., 
V., VI., and VII. only. The papers read at these 
sections will be found elsewhere in this issue, and 
we give below reports of the ensuing discussions. 


SECTION I.—RAILWAYS, 
AMERICAN RaAILWwAy ORGANISATION. 


At the second meeting of this Section, held on 
the 18th inst., in the Institution of Mechani- 
cal Engineers, Sir Guilford Molesworth again 
occupied the chair. The first paper taken was one 
by Lieut.-Colonel H. A. Yorke, R.E., and dealt 
with ‘‘ The Organisation and Administration of an 
American Railway.” It will be found printed in 
full on page 870. In reading his paper, the author 
incidentally called attention to the fact that on 
American railroads probably nine-tenths of the 
officers in the operating department had begun life 
as engineers. 

The discussion was opened by Mr. O. R. N. Bury, 
general manager to the Great Northern Railway 
Company. Referring to Colonel Yorke’s statement 
as to the large proportion of engineers amongst 
the high officials on American roads, he remarked 
that he had himself commenced his career as an 
engineer, and had served as such for several years in 





South America. Last year, on the Great Northern 
line, he proceeded, they had made some very con- 
siderable changes in their organisation, dividing up 
the traftic department into its operating and com- 
mercial sides. As now arranged, the operating 
department was responsible for all railway labour. 
It loaded the wagons, made them up into trains, 
got out the engine, hooked it on, made the trip, 
broke up the train at its destination, and unloaded 
the wagons. The commercial side, on the other 
hand, got the traffic, canvassed shippers, fixed 
rates, made out the way- bills, and _ settled 
disputes with customers or other lines. The 
new arrangement came into force in August last, 
just at their busiest season, and had proved 
entirely satisfactory. It was, of course, not easy 
to make such a change in practice, but the diffi- 
culties were not insurmountable. At first there 
was some overlapping, but this was soon got over. 
Another change in progress, with which, he thought, 
the locomotive engineer wholly agreed, was the 
concentration of repairs. With the improvement 
in locomotive building, breakdowns had become 
infrequent, and consequently outside shops were 
being closed down and converted into running 
sheds, all repairs being made at Doncaster. As to 
the train-dispatcher referred to by Colonel Yorke, 
it was impossible to find room for such an official 
here ; but in South America, on the line he was in 
charge of, the train-dispatcher was employed, since, 
being a single line, it was necessary to have the 
whole direction of the trains in one man’s hands. 
In America, as stated, the high officials reported to 
the vice-presidents of the line ; here they report to 
a committee of directors, who afterwards brought 
recommendations before the general manager. In 
England, with its short and compact systems, more 
than one general manager was unnecessary ; but on 
the Buenos Ayres and Rosario line, which was a 
single-track undertaking, 800 miles long between 
the termini, it had been found necessary to invest 
the head of the Rosario terminus with some of the 
powers of a general manager, since communication 
between the two ends was often interrupted by 
storms. No interference was permitted with engi- 
neering matters, but otherwise full control of the 
line and the running of the trains was delegated. 
It was, however, quite unnecessary to adopt this 
plan in Great Britain. 

Mr. G. S. Gibb, general manager to the North- 
Eastern Railway Company, was next called on, and 
opened by complimenting Colonel Yorke on read- 
ing a paper of such interest. It was, he thought, a 
sign of the times that English railway men were 
discussing the question of organisation: a question 
which went straight to the heart of the whole pro- 
blem of successful railway working, where all sorts 
of questions relating to commercial; ‘financial, me- 
chanical, or operating problems had to be dealt with 
in turn. All such matters required knowledge and 
prudence for their solution, but over and above all 
was evident the supreme importance of organisation. 
If a manager was puzzled by anything wrong or 
unsatisfactory in the working of his line, and could 
not find out the source of the trouble, it was highly 
probable that there was something wrong with his 
organisation, and that if this was corrected, the 
original trouble would be cured. Colonel Yorke 
had evidently been greatly impressed with what 
he had seen of American methods of organisation. 
Much time, thought, and skill had been expended 
in working out the existing system there ; but the 
companies were convinced that unless their organisa- 
tions were perfected, inferior working only could be 
expected. As in this country, there were three 
principal divisions in the organisation: first, an 
officer in supreme command, next, an officer hav- 
ing command over several departments, and 
thirdly the departmental heads. In the chart 
illustrating a typical American railway organi- 
sation he noticed that. Colonel Yorke had 
not included the accountant, and in this he 
thought he was right, as the accountant had no 
place in the actual working of the railway, but 
merely recorded transactions and data for the use 
of others. He thought, however, that there was 
nothing more striking in American methods than in 
the use made of the information provided by the 
accountant’s office. He considered that in this was 
to be found the source of all the marvellous pro- 
gress and success accomplished; and where Ameri- 
can methods were superior, the origin of this supe- 
riority lay in the perfect and complete system of 
securing and tabulating statistics, and not in mecha- 
nical genius, commercial activity, or business shrewd- 


ness. All officers in all departments were thus 
supplied with detailed information which enabled 
them to manage their business to the best advan- 
tage. After he had arrived at this conclusion he 
received a letter from Mr. Hill, of the American 
Great Northern Railway, which suggested that Mr. 
Gibb would find in this system of providing data 
the secret of American success. Colonel Yorke had 
laid stress on the importance of entirely separating 
the commercial and operating branches, and he 
agreed that this was most important. There were, 
indeed, some gifted individuals who united com- 
mercial and operating ability, but they were very 
exceptional ; and hence it was far better to organise 
so that men had to fit themselves into the system, 
rather than to alter the system to suit exceptional 
men. The daily burden of controlling the opera- 
tion of a line was enough for any man, and 
his attention should not be taken away by 
commercial and business questions from what 
was really his rightful business. He noticed 
that this idea was now gaining ground, though 
in some cases there appeared to be hesitation 
in following it up to its logical conclusion, and 
handing over to the operating department the con- 
trol of warehouses and goods stations, which was 
frequently reserved to the goods manager. Much 
was lost in this case, as it was most important that 
the operating department should have control at 
the loading points. Personally he questioned the 
advisability of putting the locomotive department 
under the superintendent, as was done in America; 
but the system certainly worked there all right, 
perhaps because the superintendent there was 
usually an engineer himself. Whilst, however, 
questions of the lower organisation of the line, such 
as he had dealt with above, were very important, 
the higher organisation should not be forgotten. 
A good thinking staff should be provided at the 
head of all; its members should not be bothered 
with detail and routine office work if the best re- 
sults were to be obtained. Like the American vice- 
presidents, they should have had experience in one 
or more departments of the line. These vice-presi- 
dents formed an admirable thinking staff, and 
something of the same kind was badly wanted here. 

Mr. W. D. Phillipps, who spoke next, said that, 
like Mr. Bury, he had started life as an engineer ; 
and he now rose to point out that, as general 
manager of the North Staffordshire Railway, he 
had twenty years ago made the division between 
the operating and commercial departments, which 
had just now been effected on the Great Northern 
and North-Eastern Railways. His line was, of 
course, a small one, but under himself there was 
one man who attended to the working of the trains 
and traffic, and another who was responsible for 
the indoor work of all kinds. He could not go so 
far as Mr. Gibb in the matter of handing over to 
the operating department the control of the goods 
stations, because few of these were large enough 
to require two heads ; and if the control was taken 
out of the hands of the goods agent, the operating 
department would have to supply a man of some 
authority to take charge. He thoroughly agreed 
as to the value of a good accountants’ department, 
the duty of which was to detect any increases in 
the cost of working the line, and draw the atten- 
tion of the manager to the need in such cases for 
inquiry. 

Mr. G. C. Cuningham, who followed, remarked 
that having acted as chief of a railway in Canada 
which really formed part of the Vanderbilt system 
of lines in the United States, he would say that the 
organisation there was a little different from that 
described by Colonel Yorke. The chief engineer 
acted as head to the roadmaster, and the superin- 
tendent of motive power was chief to the master- 
mechanic. All departments reported to the general 
manager, who had absolute control, thus securing 
unity. There was a certain interchange of work 
between the departments. Thus, the superinten- 
dent of motive power provided the ballast trains 
for the use of the chief engineer. 

The next speaker was Mr. J. W. Jacomb-Hood, 
who said that having served on railways both here 
and in the States, he was well able to understand 
the good points of the American system of organi- 
sation, and would emphasise Mr. Gibb’s remarks 
as to the importance of a thinking staff. Here the 
training of railway oflicials was specialised, whilst 
in America the heads of different departments had, 
to a large extent, a common training, and he 
thought that the securing of such a common train- 





ing should be one of their objects here in the 





844 


ENGINEERING, 





[June 26, 1903. 















Fig.343. gz #. 


pracces ode 






= QIN OA EEE 

eR __ er waa PLLA 

BIOTA NARA WW w QC 
ee 


——== 


GRINDING MACHINERY. 


(For Description, see Page 842.) 


Fig. 342. 










Z 
Wn 


Ny 


S 
SS 








Ml Ml. 


ew 


LESS a \ 






0 


EK SSC lk 
= SENNA 









th the 


La WT, 
Spy 
























TT 


tj; 
Ly 








a Se 
a 


a 








x 







MG xT 


a 
SA \y 


SS 


Sa 


MMW SSNs 


us we 


S 


\ 


SOs 








future. As matters stood, the difficulties which arose 
from its absence were greater than outsiders would 
readily believe. They all suffered from not know- 
ing anything of the work in their neighbour’s depart- 
ment, and friction arose accordingly. As already 
stated by Mr. Bury, the different officers of a line 
here reported to their respective committees, but he 
could not think that this was anything like as good 
asthe American system. It was one thing to report 
to a specially-trained man, like an American vice- 
president, and quite another to a committee, the 
members of which, whatever their abilities in other 
directions, were necessarily mere amateurs in rail- 
way work. He observed that in Colonel Yorke’s 
analysis the maintenance-of-ways department was 
under the control of the general superintendent. 
He thought this feature was a good one, as it put 
one man in charge of the operation of the line, of 
the upkeep of the road and of the rolling-stock. The 


POON 
SMS 
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maintenance-of-way-men belonging to an outdoor 
department, should naturally report to the general 
superintendent ; but, of course, it was then neces- 
sary that this official should himself be an engineer, 
which here he often was not. 

Mr. Robertson, who followed, said he had not 
intended to speak, but he wished to corroborate 
what the last speaker had said as to the necessity 
of a common training for officials. What they had 
to avoid was departmentalism ; and he thought | 
that the organisation of operating and maintenance- 
of-ways departments under a divisional superinten- 
dent cut at the root of this danger. In one case he| 
knew of, European sleepers were being used on an 
Indian railway at a distance of 1000 miles from the 
coast. On an explanation being demanded from the 
divisional engineer, the latter stated that these 
sleepers cost 2d. less each than the local article, 





quite forgetting that they had to be conveyed over 
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the line for 1000 miles. At that date freight on 
stores was not charged against the department 
using them, but this had since been altered. A 
department often thought it had done well if it 
could show a saving of 1001. in its expenses, re- 
gardless of the fact that this saving may have 
caused the undertaking, as‘a whole, a loss of 
10001. He would emphasise the importance of 
complete statistics by recalling a case which had 
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come before him as consulting engineer to an 
Indian railway. He had found that the average 
paying load on this was 200 tons per train, which, 
though a good figure for England, was not so good 
as on some other Indian lines. He suggested that 
it might be improved, and the matter was taken in 
hand, with the result that the average paying load 
was raised to 240 tons, and would, he thought, be 
still further improved. Even as matters stood, 














the saving in train-mileage was equivalent to the 
employment of seventy less locomotives. 

In bringing the discussion to a close, Sir Guil- | 
ford Molesworth remarked that, speaking generally, | 
the qualities that made an engineer were not those 
necessary to commercial success. Engineers dis- 
liked being worried with accounts, or being called 
away from their natural work to deal with ordinary | 
business office routine ; and he therefore thoroughly | 


agreed with the wisdom of separating the com- 
mercial from the operating department. 

In his reply Colonel Yorke said that he merely 
considered his paper as the skeleton of a com- 
plete treatment of his subject, and had to 


‘thank the speakers for their assistance in cloth- 


ing this skeleton with flesh. Mr. Gibb had 
drawn attention to the completeness with which 
data were tabulated and prepared for the heads of 
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departments on American railways, and he agreed 
that no feature of American practice was so note- 
worthy. The chart he had given as to American 
railway organisation was based on one exhibited at 
a lecture to the American Railroad Association, two 
yearsago, by Mr. A. W. Sullivan. The differences 
in the practice of the Vanderbilt roads instanced 
by Mr. Cuningham lay, he thought, mainly in the 
names by which the officials were known. On the 
Pennsylvania line the maintenance-of-way engi- 
neer was directly under the general manager, and 
was one of his staff officers. There was also a chief 
engineer, who was still a higher official, but this 
man had nothing to do with the matter of main- 
tenance, but only with the construction of new lines. 
He quite agreed with Mr. Robertson that the ten- 
dency on English railways was to organise the staff 
into a number of separate ‘‘ water-tight” depart- 
ments, the officials of which had little opportunity 
of varying their experience. 


Urspan Ratiways. 


At the conclusion of Colonel Yorke’s reply, the 
President called on Mr. S. B. Cottrell to read his 
paper on ‘‘ The Relative Advantages of Overhead, 
Deep-Level, and Shallow Subway Lines for the 
Accommodation of Urban Railway Traffic,” which 
we publish on page 871. In the course of read- 
ing this paper, Mr. Cottrell added that the con- 
struction of shallow subways in London was often 
quite impracticable, apart from reasons mentioned 
in his paper, from the fact that the cellars of the 
houses extended right under the streets, so that 
the cost of compensation would be enormous. 

The discussion was opened by Mr. W. R. Gal- 
braith, who said that, in view of the Royal Com- 
mission now sitting, his remarks must be somewhat 
general. All would agree that, if possible, it was 
best to construct a railway in the open, and that 
failing this, a shallow tunnel was better than a deep 
one, provided circumstances allowed it to be used. 
The Liourgunk overhead line was built in quite an 
exceptional situation, and passed over private pro- 
perty for the main part; but in no other English 
town were the conditions at all similar. In London 
deep tubes must be used. He had himself, in con- 
junction with the late Mr. Greathead, acted as 
chief engineer to the Waterloo and City Railway. 
The ‘‘ tube” there was 12 ft. in diameter, but he 
regretted it was not more. It was, he thought, a 
great misfortune that 11 ft. 6 in. was likely to be 
the standard size for London tubes, This was 
settled really by financial considerations. After 
the success of the London Central line, other ‘‘tubes” 
were brought forward, but the public would not 
subscribe. The financiers who found the money 
objected to the cost of a tube larger than had been 
used on the London Central, and consequently, as 
stated, all the Yerkes tubes were 11 ft. 6 in., 
though he personally wished it had been 12 ft. 6 in., 
or even 13 ft. Even the extra 6 in. provided in 
the Waterloo and City line had been found of great 
advantage, and the matter was more important now 
than ever, when it was proposed to discard the 
electric locomotives and run motor cars only, in 
which room had to be found for both passengers 
and machinery. A great advantage of tube railways 
in London was the insignificant interference with 
the streets. In the case of the Waterloo and City line, 
hardly a single ton of spoil was carted through the 
streets ; and in the case of the Baker Street and 
Waterloo Railway the whole of the excavated mate- 
rial between Piccadilly and Waterloo had been got 
rid of at the river staithes. The disadvantage lay 
in the cost of the stations and lifts ; but, neverthe- 
less, he thought that in London no other system 
was possible. Mr. Cottrell had suggested that 
overhead lines might be carried along back streets, 
but then they would not attract traffic. They 
must, in short, follow the main thoroughfares. 
Even with deep-level lines the cost of the mere 
station sites was enormous. He was afraid to state 
what they had had to pay in Regent-street under this 
head. Near Charing Cross a couple of small shops 
had cost 80,0001. Shallow subways were very well 
in Paris, where the streets were wide and traftic not 
very dense ; but it would be almost impossible to 
build them in London. They would, he presumed, be, 
say, 15 ft. under the street. This meant that every 
»ipe and every sewer would have to be taken up. 

he interference with surface traffic would be so 
great that the public would not stand it, and, in 
short, shallow subways were impracticable. As to 
the deep tubes, he wished to say that he did not 
think they had been treated fairly by Parlia- 





ment. A capital hybrid committee had made cer- 
tain recommendations to Parliament, to the effect 
that the companies should have the option of 
purchasing wayleaves, in place of being compelled 
to actually buy the property under which they 
went ; also that they should have the use of the 
subsoil of the streets free of charge, and that in 
return they should give special facilities in the 
way of workmen’s trains. In the Bill passed last 
year, however, whilst the condition as to workmen’s 
trains was retained, both of the other recommenda- 
tions were ignored. As to the suggestion that a 
shallow subway might be built, if at the same time 
a second subway was constructed to accommodate 
pipes and sewers, telephone wires, and the like, he 
thought only a very sanguine man would expect 
the companies owning such mains to assist. 

Mr. Thwaites spoke next, and suggested that 
rolling platforms, similar to that shown at the 
Paris Exhibition, should be adopted. He stated 
that the matter was being considered by the Rapid 
Transit Commission of New York, and claimed 
that the system would have many advantages. 

Mr. Behr followed, and suggested that whilst 
ordinary systems of overhead railway were impos- 
sible in London, that now at work at Elberfeldt 
was free from the objections inseparable from the 
former. He stated that with it there was a great 
saving of weight, and that long spans could be 
easily adopted. In the first instance he suggested 
such a line might be built above the ordinary rail- 
way viaducts leading into London from the country, 
thus doubling the capacity of these lines. 

The next speaker, Mr. G. C. Cuningham, quite 
agreed as to the importance of the issues raised. The 
great difficulty to be met lay in the fact that the 
enormous stream of passengers was to a large degree 
concentrated into certain hours. Overhead lines 
would not be tolerated in London, especially in view 
of the difficulty of providing crossings for lines run- 
ning in different directions. Level crossings could 
not be used, and thus a double-decked structure 
would be necessary at intersecting points, and would 
certainly be most unsightly. To be thoroughly 
useful, the London lines should form a continuous 
system, and not a piece of patchwork. The question 
of expense rendered the construction of shallow 
subways impracticable. The cost of dealing with 
pipes and sewers, the position of which was not 
known before the work commenced, was incon- 
ceivable. In Paris the streets were wide, and the 
construction of the subway did not obstruct the 
regular traffic. Back streets could not be used, as 
then no traffic would be collected. In short, deep 
tubes formed the only practical solution. As tothe 
matter of ventilation, he did not think that shallow 
subways had much advantage, and, as a matter of 
fact, the percentage of CO, present in the ‘‘ Metro- 
politaine ” of Paris was higher than in the tube of 
the Central London. In fact, the percentage on 
the latter line compared very favourably with that 
found in any ordinary room which had been crowded 
for some time. Mechanical ventilation would, he 
thought, be needed just as much with shallow sub- 
ways as with deep tubes, and in putting in new 
tubes the matter of ventilation could now be dealt 
with, without much difficulty or expense. Lifts 
gave little trouble, and the cost of working them was 
by no means prohibitive. On the Central London 
line it amounted to jd. per passenger taken up 
and down. Surface lines and tramways could not 
be used in central London. Owing to the frequent 
waits at crossings they would make bad time, and 
the commercial speed would thus be low. 

Mr. Francis Fox spoke next, and also expressed 
an adverse opinion as to the possibility of shallow 
subways. Quite apart from the question of the 
difficulties arising from sewers and pipes, there re- 
mained the dangers inherent in any attempt to con- 
struct them through the water-bearing gravel over- 
lying the London clay. In excavating in this ma- 
terial it was necessary to pump, and there was no 
known method in which the water pumped would 
not carry with it the sand. The freezing process 
might perhaps be adopted, but no other method 
would work. Some authorities had attributed cer- 
tain cracks in St. Paul’s to the construction of the 
London Central Railway. An inspection he had 
made showed, however, that there was absolutely 
no foundation for this charge. The cracks were 
actually over sixty years old, and had originated in 
the construction of a sewer by the Corporation in 
1835. In doing this, the excavations had been carried 
down into the water-bearing sand, and the pump- 
ing necessary had occasioned the cracks. In view 





of what had wp. ewe here, any attempt to con- 
struct shallow subways would, he thought, result in 
untold damage. He had seen the overhead railway 
at Elberfeldt referred to by Mr. Behr. It was 
known as the ‘‘swinging railway,” and well de- 
served the name, and was, perhaps, a very nice 
system for those who were good sailors. As a 
matter of fact, instead of the structure being lighter, 
it was actually heavier than that used for the 
Liverpool Overhead, and was moreover, very ugly. 
As to ‘‘tubes,” he believed that mechanical ven- 
tilation was absolutely necessary, and that, more- 
over, the proposal to change the air once in 
24 hours was utterly inadequate, and that it would 
be necessary to change it completely 2} times per 
hour. This might, perhaps, do away with the 
peculiar and objectionable smell which they had 
now succeeded in localising, but with which, in 
view of pending investigations, he could not deal 
further. They must, in short, apply to the ven- 
tilation of these ‘‘tubes” the same rules as were 
adopted in large collieries and ironstone mines. 
As to the percentage of CO,, he did not think this 
could be considered in all cases a measure of the 
efficiency of the ventilation. It was, in fact, merely 
an index as to the presence of other impurities 
of an organic origin which no chemical analysis 
seemed able to detect. 

Mr. Huddlestone followed, and said that Mr. 
Thwaites’s suggestion as to the adoption of travelling 
platforms could not be seriously considered. Over- 
head lines could not be used in London, as the cost 
in main thoroughfares would be prohibitive, and 
elsewhere they would not attract traffic. Subways 
were somewhat better, but they would cost as 
much as tubes. The time lost in lifts had been 
exaggerated by Mr. Cottrell. On the average it 
was only half-a-minute at each end of a journey, 
and the time spent in getting into and out of a 
Metropolitan station was nearly as much. As to 
the size necessary in the tubes, the increase to 
13 ft. 6 in. had been advocated, as allowing of a 
side platform to be fixed. This at most, however, 
would be 3 ft. wide, and being at a height above 
formation would be distinctly dangerous. The 
4-ft. way, on the other hand, made a capital and 
safe pathway. If, on the other hand, the larger 
size was advocated in order to run bigger cars, 
then there would not be room for the proposed 
platform. The extra size was not necessary to 
provide room for the motors, as with an 11 ft. 6 in. 
‘tube ” there was all the space needed. Hence he 
did not think any increase should be considered, 
but he would like to know Mr. Cottrell’s reason for 
advocating a larger size. 

Mr. Cottrell, in reply, said that it was quite true 
that the conditions in Liverpool were exceptional, 
and he knew of no other town in which it would be 
possible to erect an overhead railway as easily. 
In reply to Mr. Huddlestone, he would say that 
he advocated an increased minimum diameter for 
the ‘* tubes,” with a view to being able to make use 
of motor cars having level floors. On the South 
London line, with its 10 ft. 6 in. ‘‘tube,” this was not 
possible ; but if, as Mr. Huddlestone stated, there 
was no difficulty in doing so with a 11 ft. 6 in. tube, 
there would be no necessity to increase the size 
beyond this. Coming to the subway question, he 
might say that the Budapest line was built at the 
same time as the boulevard over it was made, and 
hence was constructed without interrupting the 
ordinary street traffic. In the Strand this would 
be impossible. Nevertheless, he thought that on 
some streets combined subways for sewers and 
railways might be constructed, and would be econo- 
mical intheend. He quite agreed that the ‘‘tubes” 
had been unfairly handicapped by Parliament. 
Mr. Thwaites’s suggestion as to the use of travel- 
ling platforms was, he held, quite impracticable. 
He had seen the overhead railway at Elberfeldt 
referred to by Mr. Behr, and thought that it had 
all the drawbacks of an ordinary overhead railway, 
with none of the advantages. As to ventilation, 
he could confirm Mr. Fox’s statement that the 
CO, content of tunnel air was an imperfect index 
as to the efficiency of the ventilation. The Diggle 
Tunnel, on the Liverpool Overhead, faced the pre- 
vailing winds, and for half its time had half a hurri- 
cane blowing through it, yet the CO, content was 
fairly high. As to the expense of the lifts, he 
observed that on the Central London the cost was 
said to be 10 per cent of the working expenses ; 
but on the Mersey Tunnel the combined cost of 
the lifts and the ventilation had: been 32 per cent. 

In bringing the proceedings to a close, Sir 
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Guilford Molesworth threw out the suggestion that 
the ventilation of the tubes might be provided for 
by trapping the air forced in front of the trains, 
instead of letting it flow back into the ‘‘tubes” as it 
did at present. Fresh air would then be drawn in 
from the surface to fill the place of that forced out 
in this way. 


SECTION II.—MACHINERY. 


On the second day of the meeting, Thursday, 
June 18, the Mechanical Section met at the 
Surveyors’ Institute. The Chairman of the section, 
Dr. Alexander B. W. Kennedy, presided. 


Petroit-Morors ror Locomotion. 


Two subjects were brought forward for discussion 
on this day, the first being ‘‘The Use of Petrol- 
Motors for Locomotion,” introduced by Monsieur 
E. Sauvage, whose paper we print on page 872 
of our present issue. 

In opening the discussion, Dr. Kennedy said 
that he thought it would be very difficult for anyone 
to get so large a number of interesting questions 
packed into so small a space as M. Sauvage had 
done in the paper he had just read. 

Mr. Darley, who rose in response to the invita- 
tion of the President, said he was sorry to hear 
so little had been done in the matter of using 
motor cars on railways. They were well established 
in the cities and on the ordinary roads, but he con- 
sidered that there was yet room for motor railway 
cars. In some of the colonies such cars would be 
worthy of attention—in cases where the traffic was 
not sufficient to run an every-day train. It might 
be that on alternate days, when there was no com- 
munication, one of these motor-propelled cars, carry- 
ing 40 to 50 passengers, might be put on the line to 
run out for 25 miles from a town. Such a vehicle 
could afford to run on off days, when it would not pay 
the train to do so. He believed something of this 
kind had been done in Algeria ; and on the under- 
ground railways of Paris motor-cars were put on 
for night work when the current was off. He re- 
ferred to the suggestions that had been made to use 
the motor for generating electricity for driving 
purposes. This method was useful, as it was diffi- 
cult to get the acceleration required with ordinary 
motors. On the whole, he thought the subject of 
the paper was a fruitful one, to which engineers 
might turn their attention. 

Captain Sankey, referring to the last remark of 
the previous speaker, said that the system suggested, 
of having a motor on the vehicle for generating 
electricity which supplied the motive power, was 
not new, although in the case he had had in his 
mind a steam-engine was used, and not an oil- 
motor. He referred to the Heilmann system, which 
had been tried in France ona large scale. A rail- 
way locomotive had been built which carried a 
steam-engine, a generator, anda motor. This plan 
did not succeed, for reasons with which he was not 
acquainted, and he believed that the locomotive 
went to the scrap heap. The arrangement had the 
advantage of great flexibility. 

Mr. Mark Robinson said that a great deal of 
success was achieved by the Heilmann locomotive, 
to which reference had just been made. It was 
suid that the saving in fuel when running ordinary 
trains was no less than 45 per cent., as compared 
with the ordinary locomotive. That statement 
appeared extraordinary, but it was made on good 
authority. It had been thought, however, that 
15 percent. would be a good result. The economy 
was attributed to the fact that on running down in- 
clines the steam would be shut offaltogether, and the 
engine would not be working at all. He believed 
it was very often the case that steam had to be ad- 
mitted to the cylinders of a locomotive even on 
going down inclines ; but in this case there would 
be no engine friction, as the engine would be at 
rest, the wheels having no mechanical connection 
with the first source of power. For this reason 
on a hilly road the train would be going half the 
time with steam shut off. The trials of this loco- 
motive were laid out on too majestic a scale, and 
that, perhaps, accounted for the failure of the ex- 
periments ; the whole thing, indeed, would have 
taken a generation to carry out. The Heilmann 
locomotive never had a fair trial, beyond the one to 
which he had made reference ; and it still might 
be that there was something in the system that 
was worth following up. 

Mr. A. J. F. Aspinall said that it would have 


tive had been brought over to England to be tried 
here—and such a step had been thought of, but it 
was found that the limitation of the English gauge 
did not permit of the engine being run. He 
had seen the locomotive, and found that it would 
not go under the bridges and through the tunnels of 
our railways. He was not so sure as some people 
appeared to be that the introduction of motor- 
driven carriages on our railways would be quite so 
easy a thing as many imagined. There were nume- 
rous practical difficulties in the way. If the engine 
were attached to the carriage, and it had to go into 
the repairing-shop, the whole rolling-stock would 
be gone at once. Then was the dirty engine to go 
into the nice clean carriage-shed, or the clean 
carriage to go into the dirty engine-shed? It might 
be good policy, however, to combine the engine 
and carriage in the early days of a branch line ; but 
when traffic increased, it had to be swept aside. 
Some years ago, in Ireland, he had experience of 
this kind. A locomotive carriage was made for 
small railways ; this did the work well for a time, 
until the traffic grew, and then a third-class coach 
was put on, and other carriages were attached in 
turn, until it was found better to run with the 
ordinary rolling-stock. It was thought that these 
carriages might be used for quick succession, but 
he doubted if the arrangement would be so good as 
that of having an engine not bound up with the 
carriage. 

Professor Capper said the real point in the use of 
petrol-motors for railway work was, what function 
would they serve in developing the traffic? It was 
not a question of petrol replacing steam, as he con- 
sidered that for railway traction electricity would be 
superior to both. Where steam was too expensive 
in districts that required developing, and where 
small local industries were to be encouraged, the 
petrol-engine would find a most useful place. To 
reduce the cost of carrying raw materials, and de- 
velop industries in localities where it was not now 
possible, for lack of carriage—that was a thing that 
railways might do with advantage. There might 
also be vehicles that would bring passengers to 
stations, to develop residential localities not at pre- 
sent available on account of their distance from the 
line; in this way a petrol-engine would do good 
work. Atpresent, horse traffic was inadequate for 
the purpose. Railways might as well pay atten- 
tion to this matter, in order to develop the collect- 
ing area of their territory. That referred to the 
country and less-populated districts, but he looked 
forward to the petrol vehicle being the only one 
admitted on our roads in some positions. The con- 
tamination of the streets by horses was a most im- 
portant matter from a sanitary point of view, and 
in crowded districts the evil and inconvenience 
were very considerable, especially in hot weather. 
The smell of the motor might not be pleasing, but 
at any rate it was not unhealthy. 

Professor Jamieson referred to a number of small 
locomotives of 2-ft. gauge which had been intro- 
duced in gas works and at a brewery. 

Mr. Warren said that petrol of low specific 
gravity was difficult to obtain, and therefore efforts 
were being made to use it mixed with alcohol. If 
such a thing could be brought about, it would be 
an advantage to those colonies that produce sugar. 
What was to be desired, however, was that ordi- 
nary kerosine should be used in internal-combustion 
engines. Abroad, the great inflammability of 
petrol was a drawback ; in Ceylon, for instance, its 
use was’ prohibited. 

Another speaker pointed out that the petrol- 
engine might be used in mountainous districts—on 
a railway of 2-ft. gauge, for instance. He had 
found great difficulty in working steam-engines in 
such positions on account of the bad water ruining 
the boilers. 

M. Sauvage, in replying to the discussion, said 
that experience in France—he was speaking of the 
Colonies—at first sight led them to consider that 
motor carriages would be very useful for branch 
lines, but on examination it was found they were 
not so good as they were expected to have been. 
As had been pointed out, they answered very well 
at the beginning, but the increase in traffic proved 
that the power was not sufficient, and something 
else was required. Another economic reason that 
had to be considered was that most railway lines 
had some old engines which were quite useful; 
although not up to main-line conditions; these 
could be put on branch lines, and did the work 
satisfactorily. Many projects had been brought 
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carriages, and they had been tried from time to 
time in the past, but ultimately they found their 
way back into the shed, and were heard of no 
more. He considered there was no demand 
for steam-carriages ; if there were, they would 
be made. He did not think they were needed in 
France, and, after Mr. Aspinall’s remarks, it would 
appear that they were not needed in England. The 
Heilmann locomotive, which was constructed in 
Paris, afforded great economy in fuel, the reason 
being, as Mr. Robinson had said, that it would run 
on a down grade freely. Between Rouen and 
Havre, where it was tried, the incline was but 1 in 
125, and it would run freely at 60 miles an hour. 
It could, however, never be applied for ordinary 
regular working, as the whole thing was too com- 
licated. Altogether there had been three of these 
ocomotives built, and an enormous amount. of 
money had been expended; but they had been 
quite done away with. It was a great complication 
to use electricity simply for conveying power from 
an engine situated close to the driving-wheels. 
What Professor Capper had said was very much to 
the point. It was expedient to make centres for 
railway connection that could be worked by petrol- 
driven vehicles where there was not a regular rail- 
way. There was often no convenient means to 
go a few miles from the station. The Government 
authorities put certain conditions on the companies 
which caused them to make many miles of useless 
branch lines to feed their main routes of travel. If 
the railways would pay attention to the common 
road traftic, they would not be compelled to build 
these branch lines by the Government. The field 
for the motor-car would be large. At present it 
was mostly used in positions where operating cost 
was not considered, but it would be a great con- 
venience in largé towns when horses were not tole- 
rated. 

A vote of thanks to M. Sauvage was passed on 
the motion of the Chairman. 


APPRENTICESHIP IN ENGINEERING EpvucaTION. 


The next subject was introduced by Professor 
J. D. Cormack, and was on “ Apprenticeship in 
Engineering Education.” We print Professor Cor- 
mack’s contribution on page 872. 

Dr. Kennedy, in opening the discussion, said 
that all engineers were obliged to Professor Cor- 
mack for the way he had introduced the subject. 
It would be noticed that there was no dogmatic 
statement as to one method being entirely right 
and all the others wrong. 

Mr. D. Drummond was the first speaker in the 
discussion. He said that the scheme that had been 
in operation for some time at the Nine Elms Works 
of the London and South Western Railway had 
attracted some attention, and he proposed to give 
a few details. The subject before the meeting was 
one of the greatest importance, and he trusted 
that the discussion would bring about an arrange- 
ment that would do credit to engineers: Three 
papers had now been read, and there had been a 
good discussion on two of them ; this showed what 
a lively interest was taken in the subject. His 
own opinion was that the student should be got 
fresh from the school at 15 or 16 years of age. He 
would then = him three years in the workshop. 
At Nine Elms every apprentice who could pass 
the standard examination attended a technical class 
three mornings in the week, from 7 to 8.30. There 
would then be a selection, and in the senior class 
one hour’s instruction every two days a week would 
be given. At the end of each session all who did 
not pass the examination would drop out. This 
would bring them to the end of three years, and 
those who were selected as doing well would be sent 
to a technical college, and follow the ‘‘ sandwich ” 
system of six months and six months. If they 
here gave a good account of themselves, they would 
be admitted to the drawing-office, the laboratory, or 
the testing department. A preparation of this sort 
gave boys the advantage of continuing their train- 
ing. It was better than if they went straight from 
school to college, and remained there until they 
were 22 or 23. In such a class, when they came 
into the works they were put into a very awkward 
position. They had no experience of practical 
work, and did not have the respect of the men, 
who were extremely sharp in finding out what were 
the capabilities of those placed over them, or with 
whom they were associated. 

Mr. Stromeyer wished to emphasise the import- 
ance of apprentices being brought into. contact 
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Englishmen were all very capable as leaders, as 
was proved by the success of the English in coloni- 
sation. But, at the same time, English boys did 
not have the same opportunities as those in Ger- 
many and America, where the rich and poor were 
educated at the same school; the richer classes 
therefore came in contact with the future working 
men. This was continued later in Germany, when 
they wentinto thearmy. He noticed here in Eng- 
land that a shop-manager often dared hardly speak 
to his men; he had to leave that to the foreman. 
This was to be regretted. There was one thing to 
be noticed about lads going into shops at fourteen 
or fifteen—it was apt to create in their minds a 
great admiration for the men and their peculiar 
ways ; they would copy their language and their 
methods to a greater extent than was desirable. 

Mr. W. H. Allen advocated what he called the 
‘* combined” system, and was opposed to the ‘‘sand- 
wich” system. He did not believe in discontinuity 
and cleavage of thought. It was absurd to think 
that young men could go to college, and at the 
tick of the clock drop lectures and the things they 
were interested in, in order to take up the file and 
the hammer. As to whether the college or the 
workshop should come first was a matter of indi- 
viduality. Workshop training alone was of no use 
for the future; it was necessary for the coming 
engineer to know the principles on which engi- 
neering was founded ; but in the present it was 
not necessary, as it had been in the past, to prolong 
the period of training. He could never understand 
why engineers were taught to chip and file, any 
more than architects should find it necessary to 
carry on bricklaying. This was more especially 
the case as handwork was going out, and the fitter 
was every day being more and more dispensed 
with. 

Professor Jamieson considered that boys should 
go into works at sixteen years, and continue there 
three years. It took the average lad six years to be- 
come a fully-fledged engineer. He thought that uni- 
versities should raise the standard of examinations, 
and then two years in college would be sufficient. 
At the present time he did not know a single 
bachelor of science in Scotland who was a manager 
of works in the same way as Mr. Drummond was 
the head of his department. 

Mr. Henry Davey considered that a period of 
transition had arrived in the history of engineering 
education. In old times engineers were appren- 
ticed for from five to seven years in the workshop ; 
then there were no colleges for them to go to. The 
old system of apprenticeship did not grow out of 
what was required to make an engineer, but to 
make a workman, and therefore the system was 
not organised for educated people. It continued 
to be in use because it was the only thing that 
existed, and there was no help for it. When 
colleges were started, it was said that if they pro- 
vided the tools, then there would be no need for 
pupils to enter the workshops, as they would learn 
what was needed in the college. Now, however, 
the failure of that was seen. The college workshop 
was not sufficient to make the student into an en- 
gineer. The real use of the college re was 
to train the youth in accuracy of observation. It ap- 
peared to him that some kind of ‘‘sandwich” system 
was needed, but whether it was that which Mr. 


“Yarrow put forward, or not, he was not prepared to 


say. If Mr. Yarrow’s system was not the right one, 
some modification of it would have to be introduced. 
Youths at public schools left at 17 or 18 ; from the 
preparatory school they came at 14 or 15 years of 
age. He would suggest that the youth leaving 
school at 15 should enter a college, and spend two 
years there, which would bring him to 17, and 
he would then be able to take into consideration 
his future career. The course to be pursued would 
be to lay a foundation of knowledge in general 
principles. A little testing might be done, and 
some machining ; but the major part of the effort 
of the college should be grounding in principles. 
He would then enter the works either as a civil or 
a mechanical engineer, and at twenty he would go 
back to spend another two years in college. 

Mr. Parker, of Wolverhampton, said he had been 
brought face to face with this question of engineering 
education twenty years ago, when he wanted assis- 
tants for electrical engineering work. At that time 
very few knew anything of electricity in its relation 
tomechanics. He had many men from colleges 
who had grown into good engineers, and he was 
happy to say they were placed in good positions 
all over the world. He had, however, experienced 





much disappointment at the start. He had taken 
young men of good education from college and 
given them help ; but that had not succeeded ; and 
the best way turned out to be to take the college 
man, give him a training in the shops, and then 
send him back to college again. That was found 
to be the most advantageous course, and there- 
fore he supported Mr. Yarrow in what was 
described as the ‘‘ sandwich” system. The method 
of teaching in the colleges was often at fault ; they 
paid too much attention to pure mathematics and 
pure theory. In the works there was no such 
thing, and it was necessary for college students 
first of all to have all that rubbed off them. It 
was impossible to figure absolutely ; approxima- 
tions were all that could be reached. The engi- 
neer, however, arrived at as close a conclusion as 
he could, and it was the speaker’s practice to add 
10 per cent. to the problem, that being on the 
right side. He had tried at one time to get work- 
ing men to go out in charge of erecting machinery, 
so as not to be under the student ; he had found, 
however, that would not pay. Men were good at 
their own work, but shen responsibility was 
thrown upon them in this way, they did not suc- 
ceed. He had therefore abandoned that system. 
For these reasons he supported Mr. Yarrow’s 
system. 

Mr. Yarrow was the next speaker. He said 
that Professor Cormack, in bringing this subject 
forward, and in dealing with it in the practical 
manner he had done, placed engineers in this 
country under a great obligation, because all those 
who had travelled abroad and concerned them- 
selves in the training of engineers must have been 
struck, as Professor Cormack expressed it, with the 
‘*chaotic state” in which the training here was 
carried on, and the absence of system or policy. 
He thought it would be admitted that for a man 
to occupy a leading position in an industrial under- 
taking, such as a head of an engineering establish- 
ment, it would be necessary he should combine a 
scientific knowledge with workshop experience. 
The question therefore arose, as Professor Cor- 
mack had put it, ‘‘ Which is the best system to 
adopt?’ Of late much attention has been devoted 
to the subject, and papers had been read at the 
Institution of Naval Architects and at the Institu- 
tion of Mechanical Engineers. Engineers were, in 
consequence, fairly well informed as to the prac- 
tices adopted in the leading industrial centres of 
the world. They were therefore in an excellent 
position to form an opinion as to the compara- 
tive merits of the different systems, and pos- 
sibly arrive at some plan which might be 
deemed the best, and perhaps better than that 
adopted elsewhere. Professor Cormack was not 
dealing with the apprentice who desired simply to 
learn one branch of engineering, such as pattern- 
making or turning, but with the young man who 
aimed at occupying a high position in his profes- 
sion. This involved a more or less expensive edu- 
cation ; but at the same time the mechanics’ sons, 
in consequence of scholarships which county coun- 
cils and others place within their reach, had an 
opportunity of pushing themselves to the front, 
and secure a training equal to that which could be 
obtained by those who, owing to their descent, 
were endowed with sufficient wealth to pay for 
higher educational advantages. In any scheme 
that might be adopted care should be taken to 
provide that the sons of poor men, so far as prac- 
ticable, were not shut out from the best educa- 
tional advantages ; otherwise the country would be 
deprived of the ability of the majority. Past ex- 
perience had shown that many of the greatest men 
have come from the poorer classes, partly because 
there are a greater number of them, and partly 
because overcoming difficulties formed character. 
In any scheme that might be adopted, it would be 
desirable to select such a system as might be ac- 
ceptable to the more industrious and the brightest 
lads. That was one reason why he so strongly 
advocated that all young men, during the period of 
serving their time in the shops, should start at six. 
He had found by experience of many cases that 
when he had told a lad who wished to serve his time 
with his firm that it was compulsory he should be at 
work at six, he saw nothing more of him, and he felt 
that in that manner a duffer had been got rid of. 
When a lad was serving his time in the shops, he 
should commence with the rest of the workmen ; 
because if he began after breakfast, the foreman did 
not take so much interest in him, and, moreover, 
he did not gain the respect of the men, so that he 
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would be deprived of much of the most interesting 
and instructive work. It almost followed of neces- 
sity that if a young man started at six and worked 
on until five, he was not fit for much study in the 
evening. Any plan dependent upon this two-fold 
demand for acquiring both scientific and practical 
knowledge was not practicable on an extensive 
scale. In some works it had been attempted, with 
more or less success, to have a scientific course in 
connection with the works. That might be done in 
very large establishments ; but it was evident that 
any such system would not give a young man the 
educational advantages that could be found at a 
university or technical college, where the most able 
professors were found, and where various descrip- 
tions of apparatus to illustrate principles were 
available. ‘To get the best scientific training it was 
necessary to study in one of the leading colleges, 
under the best teachers. This could be done by a 
course of three years at a college, and it could be 
combined with workshop practice by three years in 
a workshop, either before or after. Professor 
Cormack had pointed out, however, that with the 
present course of study at universities and technical 
colleges, although the course might be called a 
three-year course, practically it only involved 
about two years owing to the long holidays ; conse- 
quently one year of the pupils’ time was lost. 
This was one objection to that system. Moreover, 
the speaker found it to be the opinion of the 
majority of the educational authorities that if the 
scientific and practical work could be proceeded 
with, as far as possible, side by side, it would 
be very much better than completing the one 
course of study and then taking up the other. 
There were, Mr. Yarrow continued, frequently 
found in universities and technical colleges large 
workshops. This, he ventured to say, was un- 
desirable. He thought the use of machines should 
be learnt, as Professor Cormack had said, under 
‘‘commercial.conditions ;” because not only would 
the use of tools be acquired in the workshops, but 
the knowledge of the administration of works. 
The young men should come in direct contact with 
the workmen so as to acquire tact—a feature neces- 
sary for success with those who had to control 
men. The speaker was therefore strongly of 
opinion that money expended in increasing the 
workshops of technical colleges would be more 
wisely spent in other directions. 

What had been termed the ‘‘ sandwich” system 
—namely, alternately working six months in the 
shops and six months in college—seemed to Mr. 
Yarrow to offer many advantages. Yearly periods 
for the shops and college respectively might be 
adopted. Among other advantages, the loss of one 
year, which was experienced in the continuous 
college course of three years, would be obviated. 
Even assuming that the two systems were equally 
efficient, a young man acquired, in the one case, 
the same amount of eiowtelgs in five years that 
he would in the other in six. This year saved not 
only represented one year of his life turned to use- 
ful account, but avoided the expenditure by his 
— for nearly one year’s additional training. 

e thought that until the public schools turned 
out young men better informed, it could not be 
expected that a practical and scientific equipment 
could be obtained in less than six years. It so 
happened that he had been, within the last twelve 
months, brought in contact with a large number of 
the educational authorities in the United Kingdom, 
and he found that, without exception, they were all 
most anxious to work in harniony with whatever 
system might be considered most desirable ; and it 
was for the heads of firms to take the initiative and 
assist in improving the education of the rising 
generation, in which they were more interested 
than any other part of the community. 

Colonel Crompton said that electrical engineers 
had been told two nights before, by Mr. Maw, that 
they had worked hand in hand with the physicists, 
and among them were many studying how best to 
make engineers. The speaker himself had been 
twenty-four years experimenting, and had come to 
the conclusion that the college - works - college 
system gave the best results. At least 60 or 80 of 
the best men that he had turned out had spent 
one or two years in the works, they had then gone 
for one or two years to the college, and then back 
again to the works. He was dead against the short 
‘‘sandwich” system. What was needed was to teach 
men to be capable of managing a business, and the 
question was, What should be the experience of 
young men to thatend? He did not see any good 
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in a man who was to take a leading position learning 
how to use hand-tools. What he desired to know 
was how to apply machine-tools to the best advan- 
tage, and how works could be laid out most effec- 
tively ; having done that, it was necessary to know 
how to manage men. Many students were kept 
at college too long, and they got what he would 
call a ‘‘college conceit.” Manual dexterity in 
filing, chipping, and forging, so far as it was 
necessary, should be taught at the public schools. 
Some dexterity in these matters, and knowledge 
of processes, made the student like his work, 
and the men would’ teach him the business; 
he would become, as it were, a member of 
the workmen’s commonwealth. With the short 
‘‘sandwich” system, the student would not see the 
results of what he did. He would be there too 
short a time, and he would thus lose all interest. 
All work carried out should be to some end, so that 
the operator would know that he was doing some- 
thing. 

Mr. Hall Blyth said that through the gift of Mr. 
Carnegie, engineering colleges, which had done so 
much in the past in Scotland, would be able better 
to equip their establishments. He had been asked 
to advise in Edinburgh on the setting out of labora- 
tories, and had given a good deal of attention to 
the subject. There was one objection to these 
well-equipped laboratories, for the more elaborate 
they were, the more likely were the students to 
think themselves full engineers when they left 
college. He would impress the necessity of tech- 
nical work being combined with commercial know- 
ledge, in order to make a complete engineer. 

Mr. Bircham Hopkinson thought that a word 
should be said on the part of the student. He was 
of opinion that there had been too much standardi- 
sation in engineering training. The cry was now 
all for standardisation, but in this particular field 
it might be, and had been, overdone. One advan- 
tage of the ‘‘sandwich” system was that the professor 
could watch how the student was progressing, and 
he would take care not to put him into works unless 
he was fairly equipped for the purpose. The ‘‘sand- 
wich” system was good, inasmuch as it gave variety, 
it afforded the student an opportunity of gaining 
knowledge of the world, and his wider experience 
would enable him to see more round the various 
questions. In this way he appreciated what he was 
learning at college. Therefore, from the point of 
view of education, the ‘‘ sandwich” system was ex- 
cellent. 

Mr. Jenkins said that the ‘‘sandwich” system 
would be difticult to carry out in some branches of 
engineering ; for instance, in civil engineering and 
in mining and metallurgical industries. With the 
alternations between student life and practical 
work, continuity of thought would not be possible. 
One thing that ought to Ne definitely settled was, 
what were the functions of college and what of the 
works? It seemed to him that the college should 
teach principles which would be applied in prac- 
tical work. 

Mr. Mark Robinson considered that the scheme 
which had been put forward by Mr. Drummond was 
admirable for its purpose. There was plenty of 
room in their proper sphere for all the young men 
he was likely to bring forward; but still it was 
not desirable to have everyone turned out in one 
mould. In the works of his company they had 
tried the system of taking lads from the shops, 
in order to fill the higher positions. But that 
did not succeed; they had been anxious that 
it should, and had made every effort in that direc- 
tion, but they found that the qualities needed for 
the higher positions were not possessed by the 
ordinary young man from the shops. Colonel 
Crompton had denounced the “‘ sandwich ” system ; 
but, after all, what he had described as following 
himself was simply a ‘‘sandwich” system, only cut in 
thicker slices than Mr. Yarrow had proposed. The 
change from the college to the workshop gave 
really all that the student wanted in interest and 
variety. Before deciding, however, it would be 
better to have Mr. Yarrow’s scheme more fully 
explained, and he would suggest that the details 
should be sent out as an appendix to the author's 
eters Speaking for himself, as the chairman of 

is company—and he had one of his co-directors, 
Captain Sankey, with him, who agreed with what 
he said—he was willing to take four pupils on the 
terms proposed by Mr. Yarrow. That, of course, 
was subject to the a of his colleagues ; but 


Professor Ayrton considered that the laboratory 
should be the adjunct of the works, and students 
should be trained in intelligence to take the higher 
positions. One of his old students in America 
wrote to him a short time ago, and had mentioned 
the great amount of testing that was carried on by 
the large electrical company in which he was em- 
ployed. This was characteristic of American work, 
and such testing could be admirably carried out by 
| students. He would advocate that in colleges more 
should be done in a practical way. For instance, 
he would have students take dynamos to pieces, 
and learn to design them. Attached to his labora- 
tory he had a workshop, not designed to teach 
students how to make toy engines, as someone had 
said, but to see the bearing of the work they turned 
out. His conclusion was that the college workshop 
was the most important part of the establishment, 
and should not be discouraged. Mr. Parker had 
poked fun at college courses, but what he had men- 
tioned was the result of bad college courses. It 
was easy enough to make fun of anything, but it 
might be remarked that a college with no workshop 
would turn out just such young men as those 
Mr. Parker had described as being too theoretical. 

Professor Burstall said that some time ago the 
‘*sandwich” system had been considered in Birming- 
ham, and had been rejected, not because it did not 
possess merit intrinsically, but because it was not 
possible to find places for the students ; they there- 
fore had to fall back on college workshops. 
Universities had to do things for utilitarian pur- 
poses. When he had first started in Birmingham, 
he had to find places for his young men as they got 
through their college course, but he had been 
unable to do so. Things had improved, however, 
and now he could place two or three times the 
number of students at salaries sufficient to support 
them. 

Dr. Kennedy here asked in what description 
of works situations were found for the students, 
and, in reply, Professor Burstall stated that they 
were engineering shops, not generally in the 
Birmingham district. Another speaker asked if 
premiums were paid by the students to whom 
Professor Burstall had referred, in reply to which 
Professor Burstall said ‘* Not unless they were 
duffers,” and even with premiums he did not find 
positions for duffers. 

Professor Capper thought there was some mis- 
conception in the last remark in Professor Cor- 
mack’s paper—that we should standardise to some 
extent the training of students.. It should be 
remembered that young men were not all alike, and 
to standardise would mean a bare course either for 
the lower or for the upper ranks. For the genius 
there was no need for anxiety, and it was not desir- 
able to bring the standard down to the lower intelli- 
gence, or the indolent ; they should cater chiefly 
for the average man. The policy he would wish to 
follow would be to arrange for the student, if he 
desired, to go in for the ‘‘ sandwich ” system, but 
he would not force him into it ; there should be an 
option. It was suggested that the summer months 
should be devoted to mechanical or electrical work- 
shops, but it was no use for the colleges to try and 
establish the ‘‘ sandwich” system if the works 
would not take them in. He himself could pro- 
bably send out sixty students if it were desired. 
He would very ‘probably reduce that number to 
thirty by saying to the others that they were not 
fit to go into works. This would lead to emulation, 
and they would try to improve their position. 
What was wanted was that manufacturers should 
say that they would take the students, but he was 
afraid that in the London district, at any rate, 
employers were not prepared to establish the 
system. 

Mr. Ferguson was of opinion that it was not 
possible to turn out an engineer merely from college, 
whilst Mr. Moncrieff, who agreed with that view, 
suggested that every young man taken on in works 
for the highest positions should be compelled to 
become a student of the Institution of Civil 
Engineers. 

Captain Sankey said that the last two speakers 
had argued as if the college were expected to turn 
out fully-fledged engineers, to be of use to em- 
ployers directly they came on to the works. Such 
a view led to the expectation that these young men 
would immediately become useful, and it was 
natural that employers who had not experience 
in the matter should be disappointed at the result ; 
if, however, it were recognised that they came into 
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be avoided. He approved of the ‘‘sandwich” system 
as set forth by Mr. Yarrow. 

Mr. C. Bell said there were two sides to the 
question—the college side and the shop side—and 
they must necessarily contradict each other. What 
employers wanted was young men with a sense of 
responsibility. High efficiency in examination was 
nota guarantee of success in the engineering world. 

Sir William White said that the discussion was 
intended to elicit opinion, and it was not expected 
that the meeting would arrive at any definite con- 
clusion with regard to the best method of training. 
One speaker had advanced the view that no man 
could be an engineer unless he had wide practical 
experience, but he thought that gentleman would 
ayree that he must have scientific education also ; 
in fact, there could hardly be any dispute that the 
two must be combined. It could not be disputed 
also that various departments of engineering prac- 
tice had a common basis on the scientific side. 
That brought him to the consideration of the best 
way in which the college and the works education 
could be combined. He agreed with Professor Capper 
that they had to deal with the average man, and 
what was needed was to consider the course of 
training best fitted to the average man. There was 
no single system of training mentioned in Professor 
Cormack’s paper that did not produce good en- 
gineers, and the discussion reminded him somewhat 
of a friend of his who had suffered from rheumatism, 
and consulted an eminent specialist on the subject. 
He had asked this aeaeal gentleman how it was 
that there were so many different remedies for 
rheumatism. The answer was, that a large number 
of people suffered from rheumatism, and got well 
after having tried remedies ; each thought the 
system that had cured him was the best. So it was 
that those who had been successful advocated the 
particular system which they had followed. What 
was wanted was agreement as to the best manner 
in which to proceed, and discussion gave material 
on which to form an opinion. A wide view was 
necessary, and the Institution of Civil Engineers 
was naturally the body best equipped for arriving 
ata due conclusion. The Council had done much to- 
wards engineering education by the establishment 
of examinations for membership. The first, practi- 
cal step would be to consider carefully tie various 
arguments and reasons that had been brought 
forward. 

Mr. Ellington had come to the conclusion that 
it was better to take the college training first ; 
but he thought that a part of the long vacation 
could be occupied in gaining experience of practical 
work. The time that would then be spent in the 
shop would not be sufficiently long to prevent 
continuity of study. If the college training fol- 
lowed apprenticeship, it was only after five or six 
years that the young engineer came back to his 
studies. He would then be twenty-four years of 
age, and his work would become of value. The 
college, he thought, should be a continuation of 
the school training. The same class of work was 
done in the college as at the school, and the social 
conditions were the same. At the age of twenty- 
one or twenty-two the young engineer ought to feel 
that he was starting on his life’s work. 

Dr. Kennedy here said that a wish had been 
expressed that Sir William White should give a 
sketch of the Admiralty system followed in training 
shipbuilding and engineering officers for the Navy. 
In response, Sir William White said that for fifty 
years the Admiralty had followed the course at 
present in practice. It embraced two stages : First, 
there was the service for those who were able to 
pass the examination in colleges attached to the 
dockyards, and there. was practical work in the 
dockyards. In this respect the system was similar to 
that of the concurrent system mentioned in Professor 
Cormack’s paper, where it was proposed that time 
should be given for study in classes in connection 
with workshops, or an effort at workshop training 
should be made in connection with the college. 
After three years in the shops and the shipyards, 
there was a process of weeding out, but those sur- 
viving were sent to Greenwich, and then the ‘‘ sand- 
wich” system commenced. Certain months were 
spent in the dockyards or in shipyards and certain 
months in the college. With this system they had 
furnished officers for the constructive department 
at the Admiralty, and for engineering in the Navy, 
whilst a large number of the most influential and 
best known professional men in private establish- 
ments had been: drawn from their ranks. It was, 
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who thought that the ‘‘sandwich” system was a 
dangerous innovation might dismiss their fears. 

Dr. Kennedy, in summing up the discussion, 
said that the section had listened to a most in- 
structive and interesting debate. No less than 25 
members in all had spoken, and the percentage 
of fads and fancies, he thought all would agree, 
was extremely small. He himself was educated in 
the oldest and most Philistine fashion—by appren- 
ticeship to works. Since then he had been for long 
engaged in training young men at college, and now 
he was occupied in providing work for many of these 
young men todo. His experience was that a boy 
of seventeen from school knew extraordinarily 
little. He hated elementary science, because he 
did not know the meaning of it, and could not see 
how it was of use. For this reason he thought it 
was better that the boy should spend the first year 
of school life outside the college, in works, so that 
he might begin to see the practical connection of 
what he was going to do. He would appreciate 
being taught, and value the instruction, and would 
not look with distrust on what the professors said 
as to the necessity of learning. He would protest 
against the [een that was so often made to 
young men of following up a course of night study 
after ten hours’ work in the shops ; that was bad 
for the student, and especially bad if he were keen, 
for he would spoil himself. He would think and 
talk only of engineering, and that would mean that 
he could never be a good engineer. 

Professor Cormack said that there had been so 
many speakers, and so many points had been raised, 
that he could not pretend to reply to the discus- 
sion. In fact, the speakers had replied to them- 
selves, and he would therefore only return thanks 
for the consideration his paper had received, and 
hoped that practical results would follow. 


SECTION V.—SHIPBUILDING. 


The Shipbuilding Section of the Conference met 
again on Thursday in the Committee-room of the 
Westminster Guildhall, when Sir John I. Thorny- 
croft again presided. 


DriLieD versus Puncuep Rivet-HoLes IN 
Surps’ HvLts. 

The first subject for consideration was ‘‘ Drilled 
versus Punched Rivet Holes in the Hulls of Ships,” 
and it was introduced by Mr. A. F. Yarrow, London, 
in a short note, which we reproduce in full on 
page 856 of the present issue. 

Mr. Archibald Denny, of Dumbarton, -who 
opened the discussion, said that he quite agreed 
with Mr. Yarrow that drilling was the best method 
of doing work on the hulls of torpedo-boat de- 
stroyers. In these vessels the scantlings were cut 
as fine as it was safe todo so, and good workman- 
ship was therefore most essential. He had had an 
opportunity of considering this question—[Mr. 
Denny is a member of the Admiralty Committee 
on the Strength of Torpedo-Boat Destroyers]}—-and 
he was distinctly of opinion that while the scant- 
lings were very finely cut, he had not observed in 
such vessels, even where holes had been punched, 
any very serious indication of failure at the rivets. 
Drilled holes were undoubtedly superior to punched 
holes, for with the best will in the world on the 
part of the workmen, it was frequently the case 
that punched holes did not come in any two plates 
in exactly the same position. He would have 
liked Mr. Yarrow to have given more definite in- 
formation as to cost. For a considerable number 
of years his, Mr. Denny’s, firm had been in the 
aabit of drilling the holes in the double-butt 
straps of the sheer-strake, as well as around 
the boss at the propeller-shafts, and there they 
used tapped rivets. Indeed, it was absolutely 
essential to drill the holes where tapped rivets were 
tobe used. The drilling of a 24in. hole through eight 
jin. high tensile steel plates in 40 seconds, as 
mentioned by Mr. Yarrow, was quick work, but it 
did not at all astonish him. In his firm’s works 
they used on deck plates a drill held in place by 
magnetism, and 10 minutes was the time taken to 
drill a hole, including the shifting of the machine. 
The development of the system in the case of 
merchant ships was largely a question of cost ; 
time taken was now a great element in economy, 
and he was not certain as to the cost of the extra 
plant necessary if the same rapidity of construction 
was to be maintained when drilling was adopted 
extensively instead of punching, even although 
several plates could be drilled simultaneously. 





Mr. Yarrow’s paper would, however, serve the 
very useful purpose of drawing attention to the 
subject, and his statement that the cost was not 
adversely affected might further have the effect of 
inducing mercantile shipbuilders to apply them- 
selves to the new system, and thus any difticulties 
in the way might be removed. This would be 
especially the case if shipowners would willingly 
pay for the very much improved results which 
could be realised. 

Sir William White remarked that he presumed 
that when Mr. Denny was considering the question 
of the relative cost of production, he took account 
of the reduced charges for maintenance which 
would result from the superior work due to drilling. 
When the Admiralty began to use higher tensile 
steel in certain parts—and he was responsible for 
the change—they had known for years that this 
alteration must come, as this class of steel suffered 
more than milder steel from punching. That was 
the reason why, after careful consideration, drilling 
was insisted upon. In torpedo craft, too, perfection 
of workmanship was of the highest possible import- 
ance. Thequestion of speed of production as affecting 
cost of manufacture, and the necessity for increased 
power and more machine-tools, was not a new 
factor in such problems; it had been faced in 
connection with progress in other departments 
within recent years. In shipbuilding yards the 
tendency was towards a larger use of such high- 
speed tools, with greater accuracy ; and he felt sure 
that builders and owners must profit. 

Mr. H. H. West, Liverpool, said that the vary- 
ing intensity and the direction of strains upon 
plates was, in his opinion, more a question of friction 
between the surfaces of the plates than of stress on 
the rivets. In his experience there were few cases 
where the rivet had actually given way by shearing ; 
and even in such instances there was some abnormal 
accident—stranding, or such cause—to account for 
the fact. It would be interesting to know whether 
with drilled holes they could get any better friction 
between the frame surfaces than was the case with 
perme ; he was inclined to doubt it. He would 

ave liked Mr. Yarrow to have given definite data 
as to the comparative time taken for forming the 
holes under the two systems ina given number of 
plates of corresponding thickness. In connection 
with the remarks made by Sir William White as to 
the cost of maintenance being taken into considera- 
tion in determining the relative cost of ships, he 
pointed out that maintenance and repairs were 
chargeable to the underwriters in most cases, so 
that the shipowner was really concerned only with 
the first cost, and was comparatively indifferent as 
to subsequent expenses for maintenance. He quite 
agreed that drilling gave much better results, 
and that in high-speed large ships it might be 
partially adopted. 

Mr. John List, of the Union-Castle Line, also 
approved of drilling, but did not think that in the 
case of the average cargo steamer the owner would 
pay for it, because competition was very keen, and 
the aim was to get a satisfactory ship for the lowest 
possible price. He could not, from his own experi- 
ence, point to any considerable ship repairs being 
due—as the result of ordinary work—to the punch- 
ing of the holes. It might be advantageous in 
large Atlantic liners to do as Messrs. Denny did ; 
but. it was entirely a question of relative cost. 

Mr. A. E. Seaton said that one point suggested 
by Mr. Yarrow’s paper had not been referred to, 
although it constituted the crux of the whole 
matter of cost, and that was the steel of which the 
drills were made. . When engineers were forced 
into drilling boiler-shell plates, objection was raised, 
but experience showed that with the tool-steel 
available it was not in the end any dearer to drill 
than to punch. Then a speed of 1 in. per minute 
was considered the highest that could be got when 
drilling soft iron with the tool steel, but now boiler- 
plates could be drilled at from 2 in. to 24 in. per 
minute by the ‘‘Speedicut” tool-steels made by 
Messrs. T. Firth and Sons, and other materials of a 
kindred nature. He thought that garboard-strakes, 
bilge-strakes, as well as sheer-strakes, might be 
drilled for large and important merchant steamers. 
Such rivets as did not take their fair share of the 
work became distorted, and leakage at the joints 
resulted ; but he did not think that this would 
occur where drilling was resorted to. 

Mr. H. F. Swan, C.B., Newcastle, was asked by 
the Chairman to speak, but remarked that he 
could only say, in general terms, that he agreed 
with the previous speakers. 


e 





Mr. R. T. Napier, Glasgow, op et of drilling. 


Bridge-builders had found it as cheap to drill as to 
punch, and they had discarded the latter method. 

Sir John I. Thornycroft concluded the discussion 
by a few remarks. Drilling, he said, was un- 
doubtedly preferable, especially for small holes ; 
and with regard to the question of friction between 
plates, he thought that the change could not make 
much difference. This depended on the tightness 
with which the work was brought together by the 
rivets, and if tightness was ensured, it seemed to 
him that punching would probably suffice for the 
greater part of most merchant ships. The time in 
drilling a large hole might not be greater than in 
the case of punching, but the power expenditure 
—and therefore power cost—was bound to be more. 
Like all the speakers, Sir John Thornycroft ex- 
~ the indebtedness of the meeting to Mr. 

arrow for raising the important question, and for 
the data which he had placed before the section. 

Mr. Yarrow briefly replied, and said that as to 
the comparative time taken, he thought that in 
newly-equipped yards it might be less, as many 
parts could be drilled simultaneously. He thought 
that Mr. West would admit that there were many 
cases where he had removed rivets because they 
had worked loose, and by doing this he had pro- 
bably saved the rivets from ultimately shearing. 
Assuming that the operation of drilling produced 
better work, he thought that some allowance might 
be made in the scantlings of vessels where drilling 
was carried out. The saving in weight resulting 
would increase the cargo capacity, which might 
form an incentive to the shipowner to carry out 
this practice, even though prime cost was a little 
more. There was, no doubt, a greater gain in 
strength in the drilling of small holes than might 
be the case with larger ones, but he thought that 
Sir John Thornycroft would be the first to recog- 
nise that that was only another argument in favour 
of drilling even large holes. As to the cost of 
power, he did not think that, in any event, the 
power supply constituted a large item, compara- 
tively speaking, in the works account. 


Screw-SHaFts. 


Mr. John List read a paper on ‘‘ Screw Shafts.” 
This is reproduced on page 873 of the present issue. 
After reading his paper, Mr. List said that he had 
had a communication from Mr. J. T. Milton, of 
Lloyd’s Register, who was precluded from attending 
the section, owing to his having to be present at a 
meeting of the Standardisation Committee ; but Mr. 
Milton had sent him the following remarks :— 


It is quite correct that the registration s9cieties have 
comparatively recently modified their rules by increasing 
the size of screw-shafts. This change was necessitated by 
experience with modern cargo steamers. The change in 
the conditions of trade, referred to in the paper, necessi- 
tating vessels making long voyages in ballast, is not the 
only factor leading to mortality with shafts. Modern 
cargo steamers are larger than older ones; they are fuller 
in form, and, being: built of steel, are lighter in construc- 
tion than older iron vessels. All these points have an 
influence in diminishing the,immersion of the propeller 
when the vessels are in light,condition, and so increased 
the racing of the engines referred to. 

Another factor comes into play when propellers are 
ot partially immersed, besides racing. When the pro- 
peller is fully immersed, the water pressure on all 
the blades has a resultant sing through the axis 
of the shaft, and the only bending moment on the screw- 
shaft is that due to the static effects of the weight of pro- 
peller and shafting. When, however, part of the propeller 
is only immersed, the resultant of the pressure on: the 
blades falls considerably below the axis, and the power cf 
the engine exerts a considerable bending moment on the 
shaft, in addition to the torsional stresses. It is this 
which largely constitutes the serious nature of the want 
of immersion of the blades, 

Concurrently with the changes in size and forms of the 
ships, there came also the change from compound en- 
gines with two cranks to the three-crank engine. 

The practice had grown up of making the screw-shaft 
the same diameter as the crank-shaft. This was satisfac- 
tory with two-cylinder compound engines. With the 
advent of three-cylinder engines, giving a more uniform 
twisting moment to the crank-shaft, greater power of 
engine could be used with the same size of crank-shaft 
than was obtained with the two-cylinder engine. At the 
other end of the line of shafting, however, owing to the 
elasticity of the intervening shafts, the condition of the 
propeller was not affected by the change made in the en- 
gines, and the greater power should have been accom- 
panied by the use of larger screw-shafts. 

There is a further point in rd to stresses on shafts 
which has largely been overlooked, but to which atten- 
tion has recently been drawn by Mr. Frahm, of the firm 
of Messrs. Blohm and Voss, of Hamburg—viz., that 
especially at certain critical speeds, owing to the elas- 
ticity of the tunnel shafting, rythmical vibrations are set 
up in the shafts by the fluctuations in the turning moment 
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at the engine end of the shaft, and by variations in the 
resistance of the propeller. Mr. Frahm has shown that 
in certain cases this vibration may account for maximum 
stresses on the shaft very largely in excess of those cal- 
culated from the steam pressures on the pistons. 

With regard to the design of screw-shafts, the plan of 
having two separate liners on each shaft, with a plain un- 
covered portion between them, not only invites corrosion 
by the galvanic action due to two dissimilar metals being 
in contact in sea-water, but it also provides points of 
sudden change of form where stresses me intensified ; 
and it is only natural to expect that when defects arise 
or cracks occur, they would be near the liner ends. 

With regard to the best material for screw-shafts, many 
engineers believe that for shafts of moderate size, where 
soundness of forging can be relied upon, there is no better 
material than good scrap iron ; but for large shafts —_ 
steel is practically the only material available. The 
author’s statement that 40 per cent. from the top end of 
the ingot, and 5 per cent. from the bottom end of the 
ingot, should be rejected, is open to question. What is 
required is that only the sound part of the ingot should 
be used ; and if ingots can be made so sound that a far 
less portion need be scrapped, there is no reason why the 
whole of the sound portion should not be used for shaft- 
ing. Asa matter of fact, such sound ingots are made, and 
are in every-day use for shaft-making. 

With regard to nickel steel, experience ta the pre- 
sent is small ; but such as has been obtained has not been 
unanimously favourable, and many engineers still prefer 
to use carbon steel of which they have had good ex- 
perience, to nickel steel of which they know but little. 

Ordinary mechanical tests of tension, extension, and 
elastic limit, although useful in their way, do not of 
themselves prove the suitableness or otherwise of material 
for shafts, which are subject to innumerable changes of 
stress throughout their whole existence. These tests, as 
usually made, do not find out the important qualities of 
the endurance or otherwise of the material under rapid 
reversals of stress, or the properties which determine 
whether a small defect will remain localised or rapidly 
spread through the shaft. As an illustration of this, the 
following extracts from a report on three samples of steel 
cut from three different forgings made at an eminent 
German steel works in 1895, may be given :— 

A was taken from a Siemens-Martin rod forged about 

6 in. in diameter, ; ’ 

B from a forging of carbon steel, 8 in. in diameter. 

C from a nickel steel screw-shaft. 
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Samples were then taken for bend tests. They were 

laned 30 by 30 millimetres square, and placed on a 
V-iece 200 millimetres wide, and a V-formed weight 
of 200 kilogrammes dropped on the middle of the 
bar. The deflection was noted. The bar was then 
turned with the bend upwards and the weight drop 
twice, once to straighten the bar and then to bend it 
the opposite way. This was repeated till the bar broke. 

Each bar stood 16 blows of the weight from the height 
of 1 metre without rupture. The height of fall was then 
increased to 14 metre until fracture occurred. _The 
results were that A ruptured at the 20th blow, B at 
the 18th blow, and C at the 19th blow. The average de- 
flection of the softer steel was greatest, and that of the 
nickel steel least ; but so far the nickel steel did not show 
any marked superiority over the other samples. _ 

Tests were then made of pieces planed 50 millimetres 
square, and cross-cut with a sharp V-nick on one side 
only, cut by a planing machine to a depth of 2 milli- 
metres. These were p on the same block with the 
nick down, and the same weight of 200 kilogrammes was 
dropped on them. 

A withstood two blows from half a metre, and broke at 
the second blow from 1 metre,-with very little bending. 

B broke at the first blow from half a metre, and did not 
show any appreciable bending. 

C withstood two blows from half a metre, then twenty 
blows from 1 metre, and finally broke at the fourth blow 
from 14 metres. After seven blows the sample cracked, 
and the crack opened further with each blow. At the 
moment of fracture the bending amounted to 50 deg. 

The nicked bend test is thus seen to strongly differen- 
tiate this particular sample of nickel steel from that of 
the carbon steel of about equal tensile strength. 

It must not be forgotten that the strength of nickel 
steel is influenced not only by the amount of nickel it con- 
tains, but also by the amount of carbon and other metal- 
loids in its composition. - Its tensile strength, therefore, 
is not a criterion of its content of nickel. It is much to 
be desired that more knowledge should be available as to 
the effect of various quantities of nickel in combination 
with known percentages of the other hardening ingredients. 
A point of very great importance in connection with 
steel forgings is that of annealing. On the Continent it 
is the universal practice of all makers of large steel forg- 
ings to anneal them after the forging operations are com- 
plete. In this country this isseldom done, although large 
steel castings are always annealed. Prolonged annealing 
has a marked influence on the structure of all steel, 
whether forged or cast ; and it certainly ought to be 
authoritatively known whether the process is necessary 
or not, or even whether it is beneficial in all cases, instead 
of there being, as at present, considerable differences of 
opinion on the subject. 


An a subject is that of tempering. It has been 
suggested that the elastic strength of shaft steel would be 
raised with advantage by a process of oil-tempering. 
Definite knowledge on this point would be of service. 

Mr. John Sampson said that Mr. List had raised 
the question of the amount of metal on the top and 
bottom of an ingot, which he had said was 40 per 
cent. and 5 per cent. respectively of the total. His 
company hoped soon to make ingots where 10 per 
cent. would be sufficient, as they were introducing 
a French process for compressing the steel durin 
the casting of the ingot. With regard to tail-shafts, 
it had often occurred to him that in view of the 
number of breakages, and the frequency of repairs, 
the cost of demurrage, loss of time, salvage, &c., it 
would pay the shipowner handsomely to increase 
the size of the shaft by as much as 40 per cent. 

Mr. Harding said he thought the question of the 
racing of screw-shafts might be more affected by 
reducing the weight of the propeller, which acted 
as a flywheel, than by increasing its diameter, and 
as a dividend-earner the bronze propeller would 
pay very much better than heavy cast-iron or cast- 
steel screws. As to the annealing of tail-shafts, 
he said that with mild steels it had been accepted 
as the correct practice to anneal after fire-working, 
but an exception was made of tail-shafting. Mr. 
Harding thought the cracks in the shaft, which 
Mr. List specially referred to in his paper and 
illustrated by diagrams, were probably due to the 
blow of the hammer in forging, not affecting the 
steel right into the heart of the ingot. He preferred 
lignum vitee for bearings ; it wore twenty or thirty 
times better when set with the end of the grain 
against the shaft than was the case in the old system 
of using it with the grain. In his experience 
amongst coral islands, liguum vitee proved very much 
better than white metal. It involved fewer repairs. 
Nickel steel seemed to have great virtues when it 
was good ; but he gave results to show that it was 
not always reliable, owing, he thought, to the fact 
that the nickel was apt to seggregate at one or 
other end of the ingot ; it was not always homo- 
geneous. Moreover, the presence of nickel in the 
steel led to an increased corrosive effect of the steel 
in its vicinity. Nickel steel tubes in boilers would 
have a deleterious effect on mild steel plating. 

Mr. R. T. Napier called attention to the great 
importance of making the tunnels strong, and of 
carrying the bearings well down to the structure 
of the ship, as this ensured true aligning of the 
shaft. Many fractures were due to the shaft 
getting out of alignment. 

Mr. William H. Ellis, of the Atlas Works, Sheffield, 
said that he had Mr. List ten years ago as a student 
on the subject, and as a shaftmaker now he was 
glad to welcome the fact that he was still a student. 
A head of 40 per cent. at the top of the ingot had 
been quoted as desirable, and this was put before 
steel-makers as though it were going to keep them in 
order, but no policeman of this description would 
have that effect. Such a stipulation would not 
ensure good steel, unless the manufacturer himself 
was determined that his work was to be sound from 
top to bottom, and there would be no difficulty in’ 
arriving at that result, even with ingots where 
only 25 per cent. was left to be cut off. 
cautions must be taken in all cases apart from the 
head. It was not only a question of soundness that 
was concerned ; soundness began before lack of 
uniformity left off, and this want of homogeneity 
was an important matter. . Again, the question of 
relative area was always being forced on the steel- 
maker ; but this also could be overdone, and in his 
own recent work he had obtained far better results 
from Admiralty shafting, where the size of the 
ingot had been cut down well within the 6 to1 
limit, the reason being that the larger the ingot the 
greater the variation between the centre and the 
outside; and it was this want of uniformity of struc- 
ture that the steel-maker had specially to guard 
against. He would like also to impress upon engi- 
neers the advisability of avoiding as far as possible 
the forging of shafts in such a way that half the 
shaft was forged in one direction and the other 
half in the opposite direction, after turning the 
shaft round. This caused a lack of homogeneity 
at the point where the forging in different direc- 
tions met ; in fact, it was almost necessary that a 
portion of the shaft, adjacent to the portion being 
forged, should be heated to the forging tempera- 
ture and left without sufficient work being put 
upon it. As to iron shafts, the point to be kept in 
mind was the fact that in making them everything 





depended upon the forgeman. Many shafts had been 





oper pre-' 


brought to his notice which had had to be broken 
up for the reason that they had failed owing to the 
carelessness of the forgeman in not having obtained 
satisfactory welding heats. On the other hand, in 
the case of steel shafts it was necessary to insure 
a good quality of steel in the ingot, and an ingot 
properly produced to insure good homogeneity ; and 
given that the forgeman obtained such an ingot, 
it was a comparatively simple matter for him to 
observe the necessary precautions to insure a satis- 


& | factory forging resulting therefrom. 


People were inclined to regard nickel steel as if 
it were ordinary steel; but where introduced, it 
must have its own special treatment, because, 
if treated in the same way as ordinary steel, the 
results could not be satisfactory. He thought that 
treatment such as oil-hardening and annealing was 
absolutely necessary for nickel steel. As to the 
question of test-pieces, incidentally raised by Mr. 
Harding, he might state that on that very day the 
Standardisation Committee were endeavouring to 
arrive at a standard in which the elongation would 
be relative to the area of the specimen. The ques- 
tion of elastic limit was not yet settled, and it was 
extremely difficult to register. Otherwise, they 
would probably see the ultimate strain discarded, 
and engineers would use the elastic limit as the 
correct standard. 

Mr. H. H. West, who followed, remarked that 
one of the advantages of the Engineering Confer- 
ence was that they could have a visit, say, in the 
Shipbuilding Section, from a metallurgist like Mr. 
Ellis, who had imparted to them most valuable 
suggestions from his metallurgical experience. Mr. 
West, continuing, said that Mr. List had referred to 
the bossing-out of the hull to house the shaft, but 
he thought that for high-speed steamers the old- 
fashioned A-bracket affected speed less, although 
it did not afford such a rigid support for the 
larger shafts. Mr. West had had experience of a 
case where the boss was bored out in place during 
the construction, while the bossing was supported 
on shores which were very hard set. When these 
shores were removed, the shaft was distinctly out 
of line, and he quoted a case where the extent was 
7t in. Where the change in alignment was 
sudden, the evil was distinctly greater. Mr. West 
argued that lignum vite was superior to white metal 
for bearings. 

Mr. A. E. Seaton asked as to the relative resist- 
ance to shear of nickel and high-carbon steel. He 
thought that in the case of nickel steel it was pro- 
bably higher. He agreed with Mr. Ellis on the 
general question of the excess of metal in the head 
in casting ingots. As to the use of white metal in 
bearings, he remarked that he was in part respon- 
sible for its being preferred to lignum vite in 
vessels built on the East Coast, because the sandy 
mud in the Humber and in séveral North European 
ports was very injurious to lignum vite. The 
white metal used was not babbitt, but a zine 
composition. The system of bearing described by 
Mr. List had, in his experience, proved successful, 
the extent of wear and tear on the shaft being a 
‘* bagatelle.” 

The discussion having come to an end, Sir John 
Thornycroft asked Mr. Ellis if he could answer a 
question regarding the relative strength of nickel 
steel and mild” steel; and Mr. Ellis said that he 
could_not give a definite reply, but he would be 
stad glad to look into the matter, and if necessary 
make special tests, and supply a report to the 
Secretary of the Section. Mr. Ellis asked to be 
allowed to add that in reference to high carbon in 
steel, where the amount was, say, 0.4 per cent., 
oil-hardening and annealing was desirable. This 
was the treatment in use for hollow gun-forgings 
by the War Office, and the results they had 
obtained at the Atlas Works by this method were 
most satisfactory, and there was no doubt such 
treatment brought out the inherent qualities of 
high carbon in steel. The obstacle to treatment 
in the case of such large shafts as Mr. List 
was now adopting for the Union-Castle steamers 
was the difference in the area between the collar 
and the shaft, which required very great; care in 
oil-hardening ; and, as a result, strains might be 
set up where the two areas met. Annealing to 
some extent removed this injurious effect, but in 
cases of excessive strain this could not always be 
ensured. 

Mr. List, in replying to the discussion, sympa- 
thised with Mr. Sampson’s view as to the size of 
tail-shafts ; but as long as cheap tramp steamers 





had to be built to specified requirements of the 
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Dr. H. Des Voeux said that, while enforcing the 
smoke-prevention laws, he had often been told by 
the proprietors and engineers of certain works that 
it was quite impossible to prevent smoke, yet he 
had found that when a fine had been enforced there 
had been a very marked decrease in the amount. 
He said that domestic smoke could be divided into 
two classes—that from sitting-room grates and that 
from kitchen grates; and that, perhaps, more could 
be done with regard to the latter than the former, 
because they practically were in use during the 
whole of the year, whereas the former were not. 
A great deal could be done by cooking with gas, and 
by heating the water for the house service by means 
of a coke fire. This was what he did in his own 
house, and found it quite successful. He had 
found that he could heat all the hot water required 
in his house by this means at a cost of 1s. 6d. per 
week. He thought that, so far as the sitting-room 
- were concerned, something might be done 

y improving the grates, using only those that gave 
out the least smoke. 

Mr. Cookson said that he had entirely done away 
with the smoke nuisance in his house by the use of 
coke in the grates. There was no difficulty about 
it, and he had not had any trouble from the fumes 
getting into the rooms. He did not consider that 
there was any more danger from the use of coke 
than there was from coal. 

Mr. Simmance thought that there was one point 
not sufficiently brought out in the paper, and that 
was the value of good stoking. e whole of 
the difficulty of the prevention of smoke lay in 
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the stoking; if proper stoking were carried out, 
smoke could be prevented. The whole of the 
stoking in his house was done at the gas-works: 
he used gas fires. There were, however, many 
difficulties in the way of gas fuel in private 
houses, due to builders not making the house 
convenient. He thought that the hot- water 
supply of a house could be as_ economically 
heated by gas as by coal or coke, but. all the 
pipes and radiating surfaces must be carefully 
covered. 

Mr. W. Read said he thought that certain of the 
suggestions put forward by some of the speakers 
rather nullified themselves. If everyone. com- 
menced using coke in their domestic grates, the 
price of coke would go up till it was probably 
higher than coal. He thought that the proper way 
was not to use coke, but heating gas; but the 
whole question is one of price. He considered, 
when he looked on the dirty appearance of our 
public buildings, even those not more than two or 
three years old, that the question of smoke-preven- 
tion must be regarded as a national one. 

Mr. Benson said that he had come to the meeting 
in the hope that he should hear something practi- 
cal, but he had to confess that he had been rather 
disappointed. He came from a part of the country 
where the buildings were mostly residential, and 
there were not many manufactories. Coal for in- 
dustrial purposes cost him 11s. per ton, and coke 
17s., onuk- he could not get enough coke. The 
corporation would not supply producer -gas, and 
would not allow him to put down producer-plant of 
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his own. The corporation gas was quite out of the 
question, owing to its cost. 

Mr. Hawksley said that he had lived in a house 
for more than 12 years with gas fires, and had 
never found any inconvenience from fumes. 

The author, in reply, said that he thought the 
solution of the difficulty would probably be found 
in producer-gas, or in coke ; but he did not think 
that the nation was yet really roused up to the im- 
portance of the question. When it was, engineers 
were quite ready to meet the question and put an 
end to the smoke nuisance. 


Coat-Gas STANDARDS. 

The next paper was one on ‘‘Coal-Gas Stan- 
dards,” and was read by Dr. S. Rideal. The chair 
was occupied by Mr. Corbet Woodall. The paper 
will be found in full on page 874. 

Mr. Trewby, in opening the discussion, said that 
he could not understand what the author meant b 
saying that gas cost 50 per cent. more on the ale 4 
side of the Thames than on the south side, for he 
himself could not make it out to be more than 
18 per cent. He did not agree with the remark 
that London is being supplied with three qualities 
of gas, for there were in reality only two qualities— 
16 candle-power and 14 candle-power. He failed 
to see what the public was going to gain by using 
the lower power gas, as it would be much better 
for them to have the 16 candle-power. If the 
calorific value of the gas was dropped from 600 
British thermal units per cubic foot to 500 British 
thermal units, larger mains would have to be used, 
or else a higher pressure adopted. If the gas was 
reduced in quality from 16 candle-power to 14 
candle-power, and consumed in bat’s-wing burners, 
the' public would have to pay about 5d. per 1,000 
cubic feet more for it. He did not agree with the 
author about the enrichment of gas being no use ; 
he also considered the Argand burner quite useless 
nowadays for testing gas. 





Mr. Hunt thought that if oil remained at its 
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present price there is not much reason for reducing | the section, called upon Lieutenant-Colonel R. E. 


the illuminating power of gas. The great thing to 
be aimed at was to bring the cost of gas down 
without reducing its calorific value. He thought 
that improved carbonizing methods would help to 
increase the illuminating power per ton of coal. 
The lower the value, the greater was the cost of 
distribution. He did not think it a good thing to 
multiply standards, 

Mr. Case could not agree with some points 
touched upon in the paper. He was in favour of 
maintaining the higher standard of gas. In the 
town where he lived he could supply gas at from 
1s. to 1s. 4d. per 1,000 feet. In London there 
were three qualities of gas, but only two standards. 
He considered that 90 per cent. of the gas in 
England was thoroughly purified. 

Mr. W. Hunter thought that the introduction of 
the incandescent mantle had altered the conditions 
under which gas was burned, and that, therefore, 
we ought to aim at supplying gas at as low a price 
as possible if the industry was to be kept going. For 
this reason he thought it quite wrong to enrich the 
gas in order to make it burn well in bad burners, 
when a poor gas can so easily be made to burn well 
in good burners. 

Mr. Aberdy considered that the proper standard 
for gas was one founded on thermal units and not on 
candle-power, and it would be much better if 
practical calorimetry had a more recognised place in 
our gas works. 

Mr. E. Jones, referring to the paper, said that he 
had come to the meeting hoping to hear something 
about gas standards, but he must say he was rather 
disappointed. With regard to standards, the con- 
ditions attending the making of gas now were very 
different from what they were 20 years ago, and 
that therefore the standards should be different. 
In his opinion 16 candle-power gas was of little use 
to the general public. By using a poorer gas a 
common kind of coal could be used, and would in 
consequence open up a larger field from which to 
draw our coal supply. There were large supplies of 
coal in this country which were suitable for low 
candle-power gas, which were practically untouched. 
It would be an advantage to the consumer if the 
pressure could be increased. 

Mr. Wilson considered that whatever the standard 
was fixed at, the gas companies ought to be allowed 
a slight margin below, because if they supplied gas 
somewhat above the standard they got no reward. 
He thought that the interests both of the gas com- 
mage and the consumers was that the gas should 

ve of the kind most easily manufactured, and 
that in consequence, as time went on, the standard 
of illuminative power would be lowered. 

Mr. Simmance said that unless tests with Argand 
burners were very carefully carried out, they gave 
very unreliable results. He had found from his own 
experience that the same burner, tested in two 
different rooms, under precisely similar conditions 
as to quality of gas, &c., would give very different 
results, even when carried out by the same operator. 
This is a very important fact to bear in mind if ac- 
curate standards are to be arrived at. He accounted 
for these differences by the fact that one room was 
seldom exactly like another in conditions of 
ventilation. 

The Chairman, in calling for a vote of thanks to 
the author, said that although the paper had been 
rather disappointing in its title, it had neverthe- 
less raised a very gool discussion, which he con- 
sidered very satisfactory. 

The author, in reply, said that he was glad to 
have the opportunity of pointing out that when he 
referred to the difference between the price of gas 
on the north and the south sides of the Thames, he 
had in his mind the calorific value of the gas. He 
thought that one very interesting point which had 
been brought out by the discussion was the variation 
in the views of speakers as to-the best pressure for 
gas. He had great hopes that the action about to 
be taken by the Board of Trade would prove an 
advantage toeveryone. He thought that the illumi- 
nating standard had been shown to be absurd. 
Why, therefore, not abandon it, and adopt the 
calorific value instead ? 


SECTION VII—APPLICATIONS OF ELECTRICITY. 
APPLICATIONS OF Exectriciry To Drivina 
CARRIAGES IN Town. 

On Thursday this Section met in the Council- 
Room of the Surveyors’ Institution. Punctually 


at ten o’clock Mr, Alexander Siemens, Chairman of | 





|B. Crompton, C.B., to introduce the discussion on 


‘* Applications of Electricity to Driving Carriages.” 
The paper is printed on page 875. 

Sir Edward Carbutt, in opening the discussion, 
reminded the Section that Colonel Crompton, as 
adviser to the Government, had no reason to dis- 
claim personal experience. The Electromobile 
Company of London, one of whose new cars he had 
brought up for members to see, had already carried 
out Colonel Crompton’s suggestion as to standard- 
isation. A car of the brougham style could be 
bought for from 5501. to 7001. ; by agreement, the 
Company would retain charge of the car, and 
replace the discharged batteries after a day’s run by 
new cells, with the aid of a hydraulic ram. This 
operation occupied three or five minutes, the cells 
being suspended between the wheels. The Company 
undertook insurance and maintenance for a total 
charge of from 3601. to 4001. annually ; that covered 
everything, including tyre renewals. The electrical 
supply had formerly been a difficulty. Some years 
ago, when he made his first excursions on a heavy 
touring car, weighing 2} tons, which was very ex- 
pensive in tyres, they had had to pay as much as 
ls. per unit sometimes. That had improved ; but 
he had in his own district trouble, because the 
supply was alternating, and the conversion to con- 
tinuous current would alone cost over 100/. The 
total weight of his new car was 26 cwt.; the battery 
weighed 84 cwt. out of that, and would last from 
six to nine months. He could run at five speeds, 12 
and 15 miles per hour being the maxima. The 
repairs would amount to 50/1. per annum; the 
makers were Messrs. Greenwood and Batley, of 
Leeds. 

Mr. Gatehouse mentioned that Mr. Joel, to 
whom Colonel Crompton had referred, and himself 
were original students of the Institution of Elec- 
trical Engineers. Passing to a promising battery, 
which had been brought to him two months ago, 
the Elieson - Bobinsky battery, he wished to 
state that he had no pecuniary interest in any- 
thing but his journal ; Sir Edward Carbutt 
had made a similar statement concerning the 
new car. These cells had five plates only, the 
positive and negative plates differing merely in 
thickness, being both of the Planté type. The 
special feature of the plate was that the current 
enters through a coated conducting lead tube, from 
which thin laminz extend to both sides; the outer 
ends were left free, and not held by a frame. Ex- 
pansion was hence unimpeded, and buckling could 
not occur. The high porosity and free circulation 
of the electrolyte gave high capacities—100 ampere- 
hours at a discharge rate of 20 amperes, 90 ampere- 
hours at 50 amperes discharge, and 73 ampere- 
hours still at a discharge rate of 100 amperes ; and 
a further great advantage was that the cell could 
be completely charged in from 40 to 45 minutes, 
while pasted plates required charging periods of 
several hours. Messrs. Preece and Cardew had 
tested the battery for weeks, making ninety ex- 
periments, and had reported that two-thirds of the 
full charge could be put in within 15 minutes, and 
that the battery stood short-circuiting and re- 
versing easily. The watt-hours capacity was not 
high, however—only 9 watt-hours per pound of 
complete battery weight. The new car batteries 
would have three plates only, and small cars 
would be equipped with two batteries of twelve 
cells, to be charged in series for 95 amperes dis- 
charge. The chief advantages were :—Light weight, 
high capacity, very high discharge-rates, quick 
charging, and low cost of plates—points which re- 
commend the battery also for tram-lighting, &c. 

Mr. Theodore Chambers said that the question 
was now discussed in the Institution of Civil En- 
gineers after they had had eight years’ experience 
over in Paris. The prejudice against electrical 
vehicles was not surprising. The electric carriage 
at ear cost per day about as much asa brougham 
and a pair of horses ; but we should not forget that 
the electric car could do an immense number of 
miles, and was not tired in the evening after a 
heavy morning’s work. Cars of his company could 
run 10,000 miles in the course of a year. It was 
true that the tyres, driver, &c., brought the cost 
up to 4001. a year, and that sum could hardly be 
reduced. The power had become cheaper ; they 
were now offered the unit at 1$d., but it was at 
too high a voltage, and with motor generators the 
price would be about 3d. The engineer should not 
dwell too much upon the disadvantages, but put 
forward the advantages of the electrical vehicle. 
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Mr. H. P. Joel remarked that Colonel Crompton 
was right when he asked engineers to treat motor-cars 
in a generous spirit. But they must have English 
efficiency ; he had overhauled some German cars 
of bad make throughout. He agreed with Colonel 
Crompton in preferring the noiseless chain gear, but 
would rather drive on the rear wheels, especially on 
hills. He had compiled estimates of working ex- 
penses for both light and heavy cars. His light cars 
would weigh 20 cwt., the heavy cars 30 cwt., 6 cwt. 
being due to additional battery weight, the light 
battery alone also weighing 6 cwt. Assuming a 
duty of 5500 ton-miles for the light, and of 7330 
ton-miles for the heavy cars, and allowing after due 
consideration depreciations of 60 and 40 per cent. 
respectively for the light and heavy -batteries, he 
calculated that the light carriage would cost 
13s. 9d. per day, and the heavy 15s. ld. Thusa 
light battery for large output would be cheaper 
than the more durable heavy battery of the same 
output. As regards laminated plates, he had tried 
them, and found, like most other people, that the 
laminations would not last; the nine watt-hours 
per lb. of battery weight compared badly with the 
12 and even 18 watt-hours realisable with pasted 
cells ; and he was for pasted cells. 

Mr. P. V. Northey thought that the mechanical 
arrangements of the electric car were almost per- 
fect, and that the batteries were not likely to be 
much improved. More charging stations would 
not solve the difficulty of keeping the batteries in 
order, if charging took two or three hours ; we had 
to consider, moreover, that a man might bring up 
a badly sulphated battery, and claim a good one in 
return. With regard to driving on front wheels, 
he would reply to Mr. Joel that this practice might 
indeed give rise to a peculiar side slip, but it was, 
of course, understood that the weight was also put 
on the front wheels, when that difficulty would 
disappear. He liked one motor driving on a live 
axle. Experts were often interested. It was easy 
to get 15 and 16 watt-hours per pound of 
battery weight, but that would not last in 
actual practice ; the capacity of the Fulmen 
battery, for instance, would drop from 12 to 9 and 
8 watt-hours. The Elieson laminations were 
mechanically too fine, and impurities would corrode 
them. Colonel Crompton had spoken of an open- 
ing for a company having considerable capital to 
establish charging-depdts ; considerable capital was, 
in Mr. Northey’s opinion, always of the greatest 
importance, and especially so with batteries. 

Mr. Thomas Parker thought that batteries had 
not altered much, but that we need not be dis- 
couraged for that reason. He had put down accu- 
mulator tramways in Birmingham ; all the batteries 
had lost capacity by over-discharging—that was the 
chief trouble against which we had to be on the 
look-out. It was difficult to avoid in climbing hills, 
and his advice was: do not use electric motor-cars 
in hilly districts. The working expenses should 
not amount to more than 150l. per year. The prices 
given per day by previous speakers might be correct 
for runs of thousands of miles, but they were too 
high for cars in ordinary private use. 

Mr. Shoolbred said that he had urged the establish- 
ment of what he had called ‘‘electric hydrants” years 
ago. There were about 250 lighting stations in the 
United Kingdom ; most of them, however, supplied 
at a pressure of from 200 to 250 volts, which was 
too high for cars. Representations should be made 
to the municipal authorities concerning this ques- 
tion. The interchangeability of batteries, which 
Colonel Crompton had advocated, was a very impor- 
tant point. 

Mr. R. S. Erskine remarked that the makers, 
for reasons of their own, did estimate the total 
annual expenses at from 3501 to 4001.; but if 
batteries were looked after by their owners instead 
of by inexperienced men, a considerable saving could 
be effected. He knew of a carriage which the owner 
charged himself from the 200-volt supply—130 volts 
would be sufficient for his purpose. That cost him 
21. 1s. 1d. a month, or, say, 251. a year, and his car 
did 500 miles a month ; the electricity supply was 
not so high an item, and frequently 80 volts would 
suftice. 

Mr. H. L. Joly, of Chelsea, gave a great many 
figures concerning sixteen cells of the most favoured 
types (Fulmen, Heinz, E.P.S., Contal, and Excide) 
and other points. Most of the American cells 
seemed in their sizes to imitate the early Fulmen 
type. The floor spaces occupied by these cells 
varied between 22 and 25 square inches ; if stan- 
dardisation were possible, he would recommend 
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floor spaces of 43 in. by 5 in. But the Elieson 
cell of 2 in. by 9 in. by 12 in. could not be fitted 
into existing carriages. [Mr. Gatehouse protested 
against these figures, which he had not given.] The 
Contal cell of the Electromobile Company also 
weighed only 224 lb. and gave 135 ampere hours at 
30 amperes after nine months’ work ; some of the 
batteries had run 5700 miles without being washed. 
He pleaded for square cells, because then he could 
have a fairly large number of plates in the cell— 
few plates were too risky—and he would under- 
sling the batteries; standardisation was hopeless 
as long as boxes were used behind and in front. 
The energy consumption was underrated. Going 
up Constitution Hill at 11 miles an hour with a car 
of 1.7 tons, he found the energy consumption 110 
watt-hours per ton-mile; at 13 miles, 290 watt- 
hours, including restarting and stoppages. Owing 
to the frequent stoppages, the city traffic in New 
York allowed only two-thirds of the mileage pos- 
sible on clear track. With a private carriage doing 
30 miles and even 50 miles per day, the daily 
expense would be 1.75d. per ton-mile, at 3d. per 
unit ; but to compare private practice and public 
service requiring night attendance, &c., was abso- 
lutely misleading. 

Mr. W. Llewellyn Preece stated that he had 
tested both Elieson and pasted plates, and found 
not much to choose between them as regards capa- 
city per weight. Pasted plates lost their capacity 
slowly, Planté plates broke down suddenly. Only 
the owner of a car could speak definitely of the 
life of the battery ; the men did not know enough. 
The superiority of the Elieson cell lay in the absence 
of frames, which caused bucklmg, aii 4 in the quick 
charging. The time was notripe yet for standardi- 
sation. We could not ask the makers of the Elie- 
son cells, for instance, to submit to ordinary 
standards. But we should agitate for standard 
pressures. The station engineer was for 200 volts 
and more; that would mean 60 cells, while we use 
40 cells, and want less; for the larger the cell, 
the greater the capacity yield. 

Colonel Crompton, in reply, congratulated the 
section on the valuable discussion they had had. 
The success of the motor car had so far been con- 
fined to the rich. But it was to be everybody’s 
motor car. Mr. Northey had estimated the expense 
at 9d. a mile, Mr. Joel at 6$d., and Mr. Erskine 
had shown that the electricity costs only 1d. per 
mile. That might be reduced to a halfpenny ; the 
upkeep would require 1d.; the tyres, a heavy item 
now, 0.7d., once we were rid of the patents ; there 
was 3d. for repairs and 3d. for the man. The last 
item was hopeful. The public could do without the 
footman on the box seat, who could not attend to 
repairs. Within ten years we should have electric 
vehicles everywhere, running at 10 miles instead of 
5 miles now, and the outlook was encouraging. 


TRANSMISSION AND DISTRIBUTION BY SINGLE- 
PHase ALTERNATING CURRENT. 


The first paper disposed of, many members left 
to listen to the discussion on ‘‘ Apprenticeship in 
Engineering Education,” so that Mr. E. W. Monk- 
house, M.A., had only a small audience for his 
important paper on ‘‘ Transmission and Distribu- 
tion by Single-Phase Alternating Current.” The 
paper will be found on page 875. 

In inviting discussion, the Chairman, Mr. Alex- 
ander Siemens, remarked that Mr. Monkhouse had 
well summed up the question when he said that it 
only remains for a suitable motor to be produced. 
That had been the difficulty from the beginning. 
The complications of the starting and synchronising 
devices did away with the simplicity of the system, 
whose advantages were undeniable when the motor 
was running. Some improvements had been made, 
and single-phase motors running for long periods 
at fairly uniform speeds and loads had done good 
service. 

Mr. E. R. Dolby mentioned that Messrs. Dolby 
and Williamson wanted to put up five electric lifts 
for large hospitals on single-phase circuits, but had 
not yet received suitable proposals. If lifts could 
reliably be started, effective railway motors could 
be constructed. 

Mr. H. R. J. Burstall, one of the honorary 
secretaries, regretted that the especially invited 
experts had been unable to attend. The London 
Electric Supply Company had taken much pains 
with single-phase motors, and they had been suc- 
cessful at Deptford. A 10 horse-power motor for 
86 periods had for months be2n under trial, and had 
given an efficiency of 80 .ercent. it started under 


load, and kept in synchronism, and they were 
about to put such motors in workshops. A dairy 
lift motor of theirs also worked well, though not at 
a high efficiency, which could not be expected of lift 
motors, however. He agreed with Mr. Monkhouse 
as to the simplicity and safety of the switch gear ; 
but Mr. Monkhouse had chiefly dwelt on railway 
motors, while a motor for general work was wanted, 
and could be constructed if makers would take 
trouble about it instead of running after polyphase 
motors. 

Mr. A. H. Preece, also an honorary secretary, 
had expected makers of single-phase 1aotors to be 
present. Some years ago they had found such 
motors for 50 periods satisfactory at Hammersmith. 
Two 35 horse-power motors for condenser pumps 
had been installed and worked well. There was 
also a jib-crane for a wharf, and they had motor- 
generators in two theatres ; these installations had 
not given any trouble. 

Dr. E. Hopkinson was not so free of doubts 
concerning the superiority of the single - phase 
system as Mr. Monkhouse. The two conductors 
on railways, instead of the three required for poly- 
phase working, constituted about the only unques- 
tionable advantage. But more copper was needed 
comparatively, and while admitting the satisfactory 
running of single-phase motors, this copper item 
and the complexity of the starting devices were not 
to be disregarded. 

Mr. Broadbent said that the real trouble was not 
the starting and the synchronism, but the desirable 
speed variation. On the Baltimore - Annapolis 
single-phase railway, to which Mr. Monkhouse had 
referred, the Westinghouse Company practically 
used continuous-current motors with commutators 
and laminated fields, and thus obtained a speed 
control. As regards the induction regulator, also 
alluded to, some people had even suggested back 
electromotive force cells as being as economical as 
resistances. We might choke down by a booster 
and gain something; but we could gain nothing 
by the use of induction coils. 

Mr. Shoolbred thought that Mr. Monkhouse 
assigned a rather inferior position to the direct 
current; but in towns continuous-current trans- 
mission over distances of 5 and 6 miles was quite 
successful ; it was not so, of course, when dis- 
tances of 20 to 30 miles were concerned. 

Mr. Broadbent’s remarks induced Mr. A. Siemens 
to mention, not at all with the intention of raising 
any priority question, that he had in 1891 already 
brought a paper on experiments with single-phase 
motors at varying loads before the Institution. 
They had then tried continuous-current dynamos 
with laminated fields as single-phase motors ; but 
the experiments were rather premature, and had 
not been resumed. He quite agreed with Mr. 
Broadbent that the speed variation was the chief 
problem. 

Mr. Monkhouse, in reply, said that he was far 
from having a poor‘opinion of continuous currents. 
They were right for distances of 3 or 4 miles, but 
he thought of transmission from generating stations 
in the far coalfields. He hoped Mr. Siemens would 
follow up his experiments. In the jib-crane men- 
tioned by Mr. Preece, a friction clutch was probably 
employed. With the single-phase railway system 
you could earth one pole, and needed only one 
overhead conductor ; that was the great advantage, 
a statement to which Dr. Hopkinson assented. 


(Zo be continued.) 








THE ENGINEERING STANDARDS CommiItTTEE.—The Lords 
Commissioners of the Admiralty have appointed Mr. C 
Colson, C.B., as the representative of the Admiralty on 
the Committee dealing with the question of cement tests, 
presided over by Mr. William Matthews, C.M.G. 





Contracts.—An order has been placed by the London 
County Council with Messrs. Forrestt and Son, Limited, 
Wyvenhoe, Essex, for a twin-screw fire-float for service 
on the River Thames. The vessel will be of the tunnel 
type, the dimensions being 99 ft. by 16 ft. by 5ft. The 
machinery will be supplied by Messrs. A. G. Mumford, 
of Colchester.—Messrs. Andrew Handyside and Co., 
Limited, of Derby and London, have received the con- 
tract for the supply of two swing-bridges for the Cardiff 
Railway Company. One bridge will carry two lines of 
rails and two roadways over the communication 
of the South Dock, Cardiff, and the smaller bridge will 
carry a single line and one roadway over the entrance 
lock.—We learn from Pintsch’s Patent Lighting Com- 
pany, Limited, of 38, enhall-street, EC, that their 
system of train lighting has been definitely adopted by the 

ennsylvania Railway Company for use on the whole of 
their system. New gas plants are therefore being erected 
at Philadelphia, Hamburg, Altoona, and Pittsburgh. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 17, 1902, 

EVERYTHING connected with the Lake ore-mining 
region is of absorbing interest just at this time. 
Vigorous efforts have n made during the past few 
months to increase the production, as well as to secure 
control of all ore property in the contiguous territory. 
Those who are familiar with this wonderful region will, 
pasees, be interested in some of its developments. 
arger ore tonnage is assured this year. One of the 
leading harvester-manufacturing companies has pur- 
chased its own iron ore track, and will smelt its own 
ores and manufacture its own steel. The concern has 
2,000,000 tons of ore in sight, lying at a depth of 100 ft. 
to 300 ft. The Iroquois Yes ompany, Chicago, have 
also bought a track for its own use. The Cleveland 
Cliffs Company has struck ore at a distance of 120 ft. 
There are hundreds of claim-holders who are expecting 
to sell out their claims at a great profit. The Oliver 
Mining Company will sink a 1000 ft. shaft to reach a 
valuable deposit of ore. Explorations are under way 
by the Illinois Mining Company, and other companies 
of lesser note are pushing work with great energy, in 
order to profit by the extraordinary demand that is 
anticipated this year and next for Lake Superior ore. 

Several new blast-furnaces are to be built in Western 
Pennsylvania, also several Talbot open-hearth furnaces. 
The Jones and Laughlin Steel Company are building 
four of these furnaces, which it is expected wi 1 turn 
out 1500 tons of steel per week. The same ccmpany 
will build a large rail-mill, in order to more fully utilise 
all its advantages. Throughout the interior much 
damage has been done by floods, especially near 


St. Louis. Several iron and steel plants have been 
obliged to suspend until the waters fall. Damage to 
the agricultural interests is great in . The steel 


industry is inactive so far as the commercial features 
are concerned, but all mills are heavily oversold. The 
weekly production of pig iron is close to 400,000 tons, 
and there is no actual accumulation noticeable. Con- 
sumers generally are anticipating a further drop in 
prices, but the great producing interests think that the 
country’s requirements will continue to absorb the 
entire production. The policy of consumers of pig iron 
is to delay as long as possible, but it is quite evident 
that a great many of the larger consumers will be 
forced into the market during July. There is a great 
deal of inquiry at present for steel rails. Contracts 
have just been placed for 100,000 tons of rails for 
Pacific Coast salleted The great eastern systems, 
such as the Pennsylvania, the New York Central, and 
others, are now making out their estimate of require- 
ments for 1904, and it is apparently reported that 
these requirements will be considerably larger than for 
the current year. The railmakers will determine in a 
few days the price for next year. It is generall 
supposed that the present price of 28 dols. per ton will 
continue. It is in the power of the railmakers to 
dictate terms, and at 28 dols. they are making enormous 
— A great deal of new railroad building has 

en projected during the past 30 days. Most of it is 
in the west, which is being rapidly settled, and is 
therefore in greater need for railway facilities. There 
is not the slightest indication of any lessening demand 
for iron and steel products. The policy of holding 
back otders cannot be continued much longer. The 
capacity of every rail mill in the country will be sold 
i 3 for the first half of next year, long before the close 
of this. The fact is to be noticed that the cost of steel 
billets is from 1.50 dols. to 2 dols. per ton above the 
cost of steel rails. Next year the Lackawanna Iron 
and Steel Up va, Seto increase the output, perhaps 
700,000 tons; the Youngstown rail mills will further 
increase the output, and sometime — year 
one, and probably two, new rail mills will turning 
their product into the market. With all this, the 
requirements will not be covered. Some of the richest 
gold strikes reported for years are now being announced 
in Idaho and Colorado. The famous Tonopah district 
is developing greater producing power every week. 








PERSONAL.—Messrs. Francis Morton and Co., Limited, 
have appointed Mr. O. J. Vendlandt, late manager of 
Mr. T, W. Ward’s constructional department in Sheffield, 
as their ig, or apie for Sheffield and district, in place 
of Mr. L. Marshall, of 38, Church-street, Sheffield, whose 
agency terminated on June 1, 1903. New offices have 
been secured in the New Corporation Buildings, Angel- 
street, Sheffield.—Messrs. Peter Pilkington, Limited, 
steam-hammer makers, have just finished the removal of 
their establishment from Accrington to Bamber Bridge, 
where they have — new works ona site measuring 
12 acres in area, The principal buildings are a fitting- 
oy ogy a moulding-shop, each of which is 210 ft. long 
by 80ft. wide. Both are provided with electric truvellin 
cranes. Power is obtained from two gas-engines—one o 
50 and the other of 100 horse-power—which are worked 
with producer-gas.—Messrs. E. C. and J. Keay, Limited 
have appointed Mr. Louis Marshall, St. James’s Chambers, 
38, Church-street, Sheffield, to be their sole agent for 
the counties of York and Lincoln.—The Wheeler Con- 
denser and Engineering eng Form ngs that they have 
moved their offices from Queen Victoria-street to 2 and 3, 
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THE STRAKER STANDARD STEAM-WAGON. 


CONSTRUCTED BY THE STRAKER 


STEAM-VEHICLE COMPANY, LONDON. 











Fig.2. 
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WE illustrate on this page a steam-wagon con- 
structed by the Straker Steam-Vehicle Company, of 
9, Bush-lane, London, and designed to carry girders 
up to 40 ft. long and of 5 tons weight. It was built 
for Messrs. Dorman, Long, and Co., of Middlesbrough, 
whose steel works are illustrated on our two-page 
plate, and described on page 841. 

The approximate dimensions of the vehicle are 18 ft. 
long by 6 ft. 6 in. in extreme width, the wheel-base 
being 10 ft., and the wheel gauge 5 ft. 3 in. from centre 
to centre of driving tyres ; the platform is 4 ft. 3 in. 
from ground, or thereabouts, unladen. The wagon 
is designed to carry a net loal of 5 tons at a maximum 
speed of 7 miles per hour, to. be capable of ascending 
gradients up to 1 in 6 on ordinary roads, and to draw 
a trailer carrying an additional load of 2 tons on 
gradients up to 1 in 10 if required. 

The boiler, which is of the water-tube type, is con- 
structed of mild steel. It contains 70 square feet of 
heating surface and 3.1 square feet of grate area. 
The working pressure is 205 lb. per square inch. A 
superheater is attached to the firebox for dealing with 
the high-pressure steam, and a reheater for renderin 
the exhaust steam invisible. The firing is effec 
through a central downtake, regulation being obtained 
by the damper fitted at the base of the funnel. 

The engine is of the compound horizontal type, 





having cylinders 4 in. and 7 in. in diameter by 7 in. 
stroke, with a single eccentric reversing gear. The 
normal speed is 400 revolutions per minute. 

Two gear speeds are provided at useful ratios, 
giving speeds of from 2 to7 miles per hour. The engine 
crankshaft is extended in square section, and carries a 
steel sliding double pinion, to be thrown in and out 
by the actuating gear as required. 

For carrying 40-ft. girders and rolled joists the 
body of the wagon is of the construction shown in 


Fig. 2. 

The entire weight is taken on the three supports 
provided on the body of the wagon, the girder or 
girders being put on by means of a crane, and on 


arrival at the works they are slid off at the back in| 
the usual manner. The chimney is made to hinge, so | 


that when the girder is being placed on the machine, 
the chimney is lowered out of the way, and is thus 
safe from any injury during the process of loading. 
In order to provide for the extraordinary strains wih 
may come upon the frame of the machine, owing to 
the fact that very nearly the whole weight of 5 tons 
during the process of either loading or unloading may 
sometimes be borne by either end of the wagon, the 
frame is specially strengthened, as shown in the photo- 
graph, the centre of it being stiffened by an extra piece 
of angle-iron riveted on each side, whilst that part of 


‘ 


the frame which forms the cantilever at the end of the 
wagon is plated top and bottom on the channel so as 
to give it sufficient rigidity when the girder is slid off 
the end. With the exception of these details, the rest 
of the construction of the machine is of the makers’ 
standard type. 








DRILLED v. PUNCHED RIVET-HOLES IN 
THE HULLS OF SHIPS.* 
By A. F. Yarrow, M. Inst. C.E. 


In the early part of last year the British Admiralty 
contracted for a number of destroyers, and stipulated 
that the rivet-holes in the hulls were to be drilled instead 
of punched, which, up to that time, had been the usual 
practice. As these vessels are fast approaching comple- 
tion, it was thought that a few observations on this 
change in the method of working might be of interest to 
the meeting, and I have therefore much pleasure in laying 
before you the results of our experience as far as it has 
gone. 

Tt has been generally thought that punching is quite 
good —— for the plating of hulls, although in the best 
boiler-work it is a thing of the past, the drilling being 








* Paper read at the Engineering Conference of the 
| Institution of Civil Engineers. Section V.—Shipbuilding, 


i June 18, 1903, 
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carried out in such a manner that any drifting of holes to 
make them fair is no longer permitted. Although in 
some Classes of vessels the stresses on the riveted joints 
may not be so intense as those obtaining in boiler-work, 
still there are many cases in which the joints are subject 
to very severe stresses, and, as these stresses vary in in- 
tensity and alternate in direction, their effects may be to 
loosen the rivets and thereby cause leakage, and ultimately 
to reduce the structural strength of the hull. In some 
destroyers, for example, experience has shown that with 
former methods of work there is often not sufficient 
— for safety in the strength of the riveted joints. 

There can be no question that anything that can be 
done to improve the quality of the work in lightly-con- 
structed vessels of the torpedo-boat class is most desirable, 
because; reduction of weight being of primary importance 
in securing high speed, it very often follows that the 
stresses at the joints are very high. The same may be 
said of some of the large Atlantic liners. 

When the Admiralty first stipulated that all the holesin 
the destroyers were to be drilled, contractors did not look 
upon this condition with favour, for it was thought that 





without even a rimer or drift being used, nor any 


inaccuracy due to not getting the holes exactly in their 


correct positions. 


I think it is impossible to have any 
more accurate system of workmanship, and, what is, per- 


haps more important than any other consideration, it 


— it out of sed nerd of the workman to do bad work. 
think it will be admitted that the strength of destroyers, 


and in fact of all classes of vessels; is materially increased 
by thus drilling the holes in the riveted joints, as not only 


do we get the benefit of the reduced dam 
owing to drilling instead of punching, 


e to the plate, 
ut secure an 


accuracy of workmanship far surpassing that obtainable 


by any other method. 


I firmly believe that if this mode of construction were 


a 
t 


Such repairs frequently woul 
were put together in the first instance in the 
manner, now rendered 
modern methods ; and 


time would be considerably reduced. 











Fic. 1. View sHow1ne Pneumatic DRILis (AS ADOPTED 
BY Messrs. YARROW AND Co.) at Work Dritiine Sup 
Srpe-Piates In Position, THE INNER PLATES BEING 


USED AS JIGS FOR THE OUTER PLATES. 


it involved a great increase of cost and additional time 
for construction out of proportion to the better quality of 
work produced. 

The method we adopt is to drill the inside strakes of the 
shell- plating, etc., by electrically -driven radial drills 
placed near the boats in the yard. The plates are then 
sheared and put in position on the ship’s side or bottom. 
The outer strakes’ of plates are then put up, and are 
drilled in their-place by light. portable — drills, 


the inner plates. acting. as.jigs for the holes in the outer 
strakes. is operation is clearly shown by Figs. 1 and 2, 
annexed. 


The electrical drills we use have arms something like 
a double-jointed gas-bracket, so as to be very readily 
adjusted. They are exceedingly handy and can be quickly 
set in any reqifired position. The spindle has a quick- 
return motion, so that as.soon as it is relieved it rises clear 
of the work. These drills were made by the Oerlikon 
Company, of Zurich, and have more than fulfilled our 
highest expectations of them, and are especially suited 
for our class of work. Fig. 3 shows a couple of these 
drills mounted on a central post. They are each driven 
by an independent 1 horse-power motor, which is mounted 


at the centre, on which the outer arm swings. The speed | executing the work in t 
of the drills is variable—between 250 and 500 revolutions | formerly. unobtainable. me 
that in our class of work, drilling holes as explained, does 
not, all things taken into account, adversely affect the 


per minute. They are intended to drill holes up to § in. | 
in diameter in steel plates having a tensile strength of | 
about 40 tons per square inch. h 
at first used the ordinary Morse twist-drills, but eventually | 
we made our own drills from ‘‘Speedicut” steel, and 


found that these were better suited to our purpose than | dril 
any we had previously tried. 

adopting the system above described the holes are 
all dead true, and equal in every respect to the best boiler- 
wor::, 


They are consequently ready for being riveted up 








ith these machines we | cost or speed of construction. ) 
naa a gang of men is employed to handle it, and, although 
the 


tools can ; 
assistance, or any handling or moving of the plate. 








Fig. 2. 


is 

Fic. 3. View sHowinc-: Etecrric Driiius (as apopTeD BY Messrs. 

AND Co.), SUPPLIED BY THE OERLIKON Works, DriLLinc SHipr-PLaTEs FOR THE 
InNER STRAKES, PRIOR TO THEIR BEING PUT INTO PosITION. 


The man in charge of 
do anything but punch 
are not always exactly where he himself would wish them 
to be, and are certainly not always where those who 
superintend the work would wish to see them. By drill- 
ing the skin-plating in place it is impossible to have any- 
thing but good work, and this is attended with a very 
slight, if any, increased cost. 

A service of compressed air all over a shipyard and on 
board each vessel —s construction offers facilities for 

e manner described such as were 
It_may surprise many to know 


The fact is, in punching a 


—— of punching is much more rapid than that of 
ing, there are very many more men employed. 





plied to our big liners, their life would be prolon : 
ey would not so often need to go into dry dock to have 
loosened rivets cut out and es seams recaulked, etc. 

be uncalled. for if the work 
i best possible 
ge gran by modern tools and 
the bill for repairs from time to 








I have stated above that the process of punching is 
more rapid than that of drilling. This is true when com- 
paring the punching and drilling of single plates. Punch- 
ing must be done on one plate at a time, but it is often 
found possible to drill several plates at once. hen ' 
similar plates for the two sides of a ship are required, 
these are placed one upon the other, bolted together, and 
drilled simultaneously. Should more than one vessel of a 
type be in hand, then two, three or four pairs of similar 
plates are secured together and the whole drilled at one 
time. In such a case it is, of course, obvious that only the 
top | ee requires marking off. It is at these times that 
the Swiss drill with its one attendant proves its extreme 
value. One single illustration must suffice. We have 
ourselves. used these machines repeatedly on batches of 
eight plates bolted together. The ave time taken to 
drill a gin. hole through eight ;'; in. high-tensile-steel 
plates is less than 40 seconds, the holes being, of course, 
exactly in the required position. No punching-machine 
wih its attendant gang can rival this. 


large increase in the drilling-tackle of the yard is 





‘that the drilling of holes in destroyers, which has 


necessarily involved ; but when 


riven byjelectricity or 





ViEW sHOWING Pneumatic Dritts (as aDopTeD BY Messrs. Yarrow 
AND Co.) at Work Dritiinc Sore Borrom Praigs 1N Position, THE INNER 
PLATES BEING USED AS JIGS FOR THE OUTER PLATES. 





Yarrow 


pushing cneaiies can seldom | compressed air,the tools are both simple and inexpensive. 
oles, and the holes he puii¢hes 


Tn conclusion, I should like to record my firm conviction 
n 
initiated by the Admiralty, will, in the early future, be- 
come, as in boiler-work, the method to be adopted in all 
the best classes of marine construction, not only in de- 
stroyers, but in other classes of shipbuilding work ; and I 
submit that the sooner our naval architects and insurance 
— take this method into serious consideration the 
tter. 

I have no hesitation in saying that, so far as our ex- 
perience goes, I look upon this change of practice as one 
of the many instances of the Admiralty having initiated 

and I feel confident ‘that the drilling of holes 


i the hulls of ships, especially for those subject to severe 


Tn | 
drilling plates, whether in their place or in the yard, | 


under a radial drilling-machine, one man with suitable | Mi : j 
perform the whole operation without any | Limited, an additional year in which. to establis 


strains, is a move in the right direction. 








MARCONIGRAMS FOR CHILI.—The Chilian Government 
has granted the Marconi Wireless Telegraph Company, 
ita 
system in Chili. 
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NEW YORK CENTRAL PASSENGER 
LOCOMOTIVE. 


Tue requirements of the heavy fast rasa, trains 
of the New York Central and Hudson River Railroad, 
which includes the famous Empire State Express and 
the Twentieth Century, Limited, trains, has resulted 
in the adoption for that exacting service of a non- 
compound engine having cylinders 2] in. in diameter 
by 26 in. stroke, and a wheel arrangement which is 
expressed by the numerals 4, 4, 2, signifying a four- 
wheel leading truck, four driving wheels connected, 
and a eae, Ber trailing truck. These engines, one 
of which is illustrated in perspective on page 852, 
while the boiler and some details are shown on page 853, 
have demonstrated their adaptability to this work by 
the test of the actual performance during a period of 
nearly two years. The fast schedule of these trains 
demands an unfailing boiler power ; and to satisfy this 
condition the enormous heating surface of 3505 square 
feet (see Figs. 2 and 3) is provided, which in turn en- 
entails a large axle load ; therefore the above wheel 
scheme, which gives safe journal pressures, and also 
favours the introduction of the wide design of firebox. 
This wheel arrangement obviously reduces the ad- 
hesive weight to the load on two driving axles; the 
apparent shortage is, however, amply compensated 
for by the traction-increasing device, which utilises as 
adhesive weight 12,000 lb. of the load carried on the 
trucks, by depositing that additional amount on the 
drivers when starting, through a change of fulerum 
on the equalisers between the rear driver and trailing 
truck (see Figs. 4 to6). The shifting of fulcrum on 
the equalisers, by which the transfer of load takes 
age is accomplished by means of two 8 in. in diameter 

y 12 in. stroke air cylinders, which are connected by 
suitable levers to the equalisers. The increase of 
weight on drivers due to this device places the adhesive 
weight at 107,000 lb., which, for the maximum draw- 
bar effort of 24,600 1b., gives an adhesion ratio of 4.35. 
This device is operated from the cab at the will of the 
engineman ; and in order that its function to start 
trains only be not forgotten, an air whistle gives warn- 
ing, and continues to sound while the traction in- 
creaser is in operation. The shifting of weight from 
trucks to drivers, when needed for adhesion, has 
proved most satisfactory. 

To provide for adequate rigidity between boiler and 
frames, and to absorb the strains concentrated at the 
cylinder saddle, the latter are double-bolted to the 
smokebox with well-fitted bolts. At the rear is the 
cast-steel foot-plate binding the frames solidly to- 
gether, and at this point the boiler is carried on a 
transverse }-in. steel plate extending from the foot- 
plate to the boiler-head, and secured to both by studs, 
and is also supported on two cast-steel sliding-shoes 
at the sides, between foundation ring of firebox and 
the rear frame, besides having contact at the front 
with a cast-steel brace extending across frames. 
These connections, taken with the transverse stiffen- 
ing afforded by the steel guide-yoke and five inter- 
mediate frame braces, afford a high degree of stability 
at the cylinders. 

The frames are of the bar type, with a width of 
44 in. from the front rail to the rear of back driving- 
box jaw, where it assumes the slab form, 1} in. thick 
by 13 in. deep, up to the jaw for trailing truck, at 
which point it is deepened to reinforce the top and 
form the jaw. An outer slab 1} in. thick, and of the 
same outline as the main frame, is secured to the latter, 
and has two cast jaws riveted to the outside face to 
receive the journal box of the outside bearing trailin 
truck. In these boxes is embodied a safegua 
against heating, by a system of coring, in which water 
for vooling the bearinns may be contained without com- 
ing in contact with the journal. 

These engines represent, advanced practice in loco- 
motive design and construction, and are typical of the 
product of the American Locomotive Company... They 
were built at the Schenectady Works of the company, 
aud are fitted with the best modern devices that have 
given practical proof of efficiency in safe and econo- 
mical operation, such as: Westinghouse-American 
combined brake on all wheels of engine and tender, 
with high-speed attachments. Compressed air is also 
used to operate the sand-feeding apparatus, the bell- 
ringer, and the tender water-scoop, besides the traction- 
increaser as noted above. The illustrations and tabu- 
lated weights and general dimensions herewith afford 
aclear conception of the design of this engine. 


General Dimensions : 


Gauge ah 4 ft. 84 in. 
Fuel... —e si ss Bituminous coal 
Weight in working order 176,000 Ib. 
+ on drivers ms - 95,000 ,, 
»» @ngine and tender in 
working order .. is a 286,500 ,, 
Wheel base, driving 7 ft. 
f rigid 16 ft. 6 in. 
* total... ~ ; a a Se 
a total, engine and 
tender a aed “#8 53 ft. 
Cylinders : 
Diameter of cylinders ... ve 21 in. 


Stroke of pistons ... es 26 in. 
Horizontal thickness of pistons Ds 
Diameter of piston-rods... ee 3? 


”” 
Cast-iron rings 
Metallic 
—in. x — in. 
—in. x — in. 


Kind of piston packing ... 
»»  piston-rod packing 
Size of steam ports 
», exhaust ports 


Size of bridges — in. 
Valves : : 
Kind of slide-valves __... oe Piston type 
Greatest travel of slide-valves ... 6 in. 
Outside lap of slide-valves : ees 
Inside clearance of slide-valves... Biss 
Lead of valves in full gear © 5 
Kind of valve-stem packing Metallic 
Transmission bar ... i With 
Wheels, cc, : 
Number of driving wheels Four 
Diameter of driving wheels out- ; 
side of tyre ms ae ~ 79 in. 
Material of driving wheel, 
centres... = fe sae 72 
Thickness of tyre... se _ 3h in. 
Tyre held by i . Shrinkage and re- 


taining rings 
Driving-box material _... a. Cast steel 
Diameter and length of driving f 
journals ... <a oe ... 9s in. diam. by 12 in. 
Diameter and length of main Sah S 
crankpin journals ; 6} in. in diam. 
by 7 in. 
Diameter and length of side rod 
crankpin journals as 


by 4} in. 
Sections of rods, main Be gh 
Engine truck—kind 4-wheel, swing 
Ister 
Engine truck, journals ... 6} in. in diam. 
by 10 in. 
Diameter of engine truck wheels 36in, 
ind a # Krupp wrought-iron 
disc centre, 3-in. 
tyre 
Boiler : 
Style ... Straight, with wide 
firebox 
Outside diameter of first ring ... 72 in. 
Working pressure ks ne 200 Ib. 
Material of barrel and outside of 
firebox Steel 


Thickness of plates in barrel and 
outside of firebox ... #in., 8 in., and $ in. 
Horizontal seams... ass Butt joint, sextuple- 
riveted, with welt- 
strip inside and 


outside _ 
Circumferential seams ... Double-riveted 
Firebox, length 964 in. 


width a 75$ ,, 
depth ... Front, 804 in; back, 
69 in. 
ee Steel 
... Sides, 75 in. ; back, 
# in. ; crown, @ in. ; 
tube sheet, 4 in. 


material ae 
plates, thickness 


on water space Front, 4 in. and 
5 in. ; sides, 34 in. 
and 54 in. ; back, 
35 in. and 44 in. 
+. crown staying ... Radial 

‘ stay bolts eh Tron 
Tubes—material ... = Ae Charcoal iron 

»» number ... i. vs 396 

»» diameter ... is ss 2 in. 

», length over tube sheets 16 ft. 
Firebrick, supported on ... re Water-tubes 
Heating surface, tubes ... see 3298.08 sq. ft. 

a a water tubes ... 09 ,, 

i = firebox Att 180.0 ,, 

ss =, total ... , 3505.17 ,, 
Grate surface os my eit 50.32 ,, 

» Style Rocking 
Ash-pan—style Plain 
Exhaust pipes Single 

nozzles ... 5fin., 5$ n., and 


” 
5? in. india. 
14 in. 
14 ft. 8in. 
... Two No. 11 injectors 


» Smoke stack, inside diameter ... 
sae top above rail 
Boilers supplied by “ef 


Tender : 
Style ... N.Y.C., with water 
scoop 
Weight, empty ... 48,900 Ib. 
Wheels, number ... oat 8 
we diameter... ee si 36 in. : 
Journals, diameter and length... 5 in. in dia. by 9 in. 
Wheel-base... e: ‘ es 16 ft. 64 in. 
Tender frame ... _ 10-in. channels 
| » trucks . Fox pressed steel 
Water capacity 5000 U.S. gals. 
Coal capacity 10 tons 


Brake —Westinghouse-A merican combined brakes 
on drivers, trailers ; and for tender and train, 
American engine truck brake, Westinghouse 
high-speed attachments and air signal. 











| Mavser Carrripors ror Mrxico.—An establishment 
| for the manufacture of Mauser cartridges for the use of 
| the Mexican army is to be built at Chapultepec. The 


| equipment will be of German construction. 











Sheffield : ra my shop (heavy guns, 6 in. 
| 1 7 


ELECTRIC DRIVING IN WORKSHOPS. 
Applications of Electricity in Engineering and 
Shipbuilding Works.* 

By A. D.. WILLIAMson. 

(Concluded from page 798.) 

Crass XI.—Fans AND BLOWERS. 

Steel Foundry Converter Blowers (Roots). 


Capacity of converter, 2 tons. 
Blower, direct-driven, by 75 B.H.-P. shunt motor, 


500 r.p.m. 


Pressure in Converter. B.H.-P. 
1.5 E.... a aig 40 
76., 45.5 
a0 4, 48.25 
2.25 ,, 53.5 
2.5 61.5 


Iron Foundry Cupola Blowers (Roots). 
Charge melted per hour, 8 tons (maximum possible, 


tons). 
Blower, direct-driven, by 75 B.H.-P. shunt motor, 


500 r.p.m. 


Pressure in Cupola. B.H.-P 
Running light 23 
14 oz. ... se - ae eee %. 70 
15 ,, ° o 73 


Iron Foundry Cupola Blowers (Roots). 
Charge melted per hour, 3 tons (maximum possible, 


. Fin ty ee, 1 
B. 7 in. in diam. | 


Blower, belt-driven, by 40 B.H.-P. shunt motor, 500r.p.m. 


Pressure in Cupola. B.H.-P. 
ie ee a eos 34 
| poke 35.5 
ae as 37 


Steel Foundry Cupola Fan (Sturtevant). 
Charge melted per hour, 2 tons (maximum possible, 
43 tons). 


Belt driven by 20 B.H.-P. shunt motor, 600 r.p.m. 
B.H.-P. 
Starting... << 
Running light 11 
Blowing... 12 


Fun for Smiths’ Fires. 
1400 revolutions per minute, belt-driven from motor 
by 5 B.H.-P., 600 r.p.m. 
Work : 9 fires. : 
Load: Average 5 to 5.5 B.H.-P. 


48-in. Fan with 20-in. by 20-in. Outlet. 
_ Belt driven at 1000 r.p.m. by a 10 B.H.-P. shunt motor, 
r.p.m. 
Work : 23smiths’ fires and air blast for chemical 
laboratory = 8.5 B.H.-P. 
Roots Blower—No. 2 ‘‘1900” Pattern. 
Driven by belt from 10 B.H.-P. shunt motor, 600 r.p.m. 
Work : 8 fires + heavy lead-melting pot. 
Speed of blower = 190 r.p.m. 
= 6.4 B.H.-P. 


Portable Air-Compressor (for Working Pneumatic 
Chippers). 
Size of compressor, 4 cylinders, 10 in. in diameter by 
6 in. stroke. 
Drive: Spur ee 
Motor: 15 B.H.-P., shunt, 350 r.p.m. 
Air pressure: 70 lb. per square inch. 
Work : Six chipping tools or three drills. 
Power = 15.3 B.H.-P. 


Portable Painting and Lime-Washing Machine. 


Works two paint sprays. 
Motor: 24 B.H.-P., shunt, 1200 r.p.m. 
Speed of compressor, 102 r.p.m. 
Gear: Worm, single reduction. 
Air Pressure, 10 lb. 

Power = 2.6 B.H.-P. 


The following tables, stating the brake horse-power of 
motors and number of watts consumed per 1000 ft. of shop 
area, may be of use in forming an idea of the probable size 
of plant required todrive works of a similar nature. 

he figures dealing with plant installed do not vary 
with the state of trade, busy or slack, as do the figures re- 
lating to the current consumed per brake horse-power 
installed, which are also stated in tabular form. It 
should be noted that in all cases the figures of current 
per brake horse-power of motors relate to times of normal 
trade, and a margin should be allowed to cover the possible 
requirements during times of extra pressure. 


B.H.-P. of Motors Installed per 1000 Square Feet of 
Shop Area. 


to12in.) ... as ae mE 12.8 
South gun shop (heavy guns, 6 in. 
tol2in.) ... a % we 13.4 
East gun shop (gallery over alter- 
nate bays, 4.7-in. guns) ... ee 12.0 
Armour-plate planing shop 15.4 
| Barrow : Shipyard platers’ shed __... ne 4.3 
Wood-working (joiners and block- 
makers)... is ie os 3.9 
Engine department, machine-shop 4.4 
Gun mountings and small work 4.3 





* Paper read before the Institution of Electrical Engi- 
neers on May 7. 
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Erith : 


6-in. gun mounting and carriage 


department (gallery over alter- 


nate bays) ... a 
Gun turnery... 


Wood-working shop (two ‘storeys) 


Wolseley Motor 


chines)... ; 


ar Company, 
Limited (all small power ma- 


Sw 
ol 


1.72 


Average Current and Watts (at 220 Volts) taken per 
B.H.-P. of Motors Installed. 


Sheffield: North gun shop ... en 
South gun shop (average 


Current. Watts. 
1.2 264 


of five circuits)... 1.36 299 
East gun shop ... eek 1.02 224 
Railwayaxle, &c.,turnery 1.27 279 
Cranes in gun shops (eight 
60.ton cranes on the cir- 
cuit) asi tis a 0.5 110 
Barrow: Shipyard platers’ shed ... 1.05 231 
Shipyard wood-working 
shop... x vs 1.63 358 
Engine department, ma- 
cine shop... ie 2.06 453 
Gun-mounting and small 
work bays Se se 1.76 392 
Erith: Whole works (guns and 
gun mountings, small) 1.15 253 
North Kent: Field-gun carriages, 
&e. oe see i 1.8 396 
Electric and Ordnance 
Accessories Company, 
Limited (at 110 volts) 5.0 550 
The current and watts re- 
quired at 220 volts to 
give 1 B.H -P.with an 
average efficiency of 80 
per cent. (allowing for 
motors working slightly 
under full load) are 4,24 932 


Total Number of Arc and Incandescent Lamps. 


Are 16 ¢.-p. 
Lamps. Incandescent. 
Sheffield 558 3,500 
Barrow hs Ae sea 7 4,000 
Erith ste 400 3,500 
North Kent 60 400 
Wolseley... Se 80 750 
Electric and ordnance 48 900 
1866 13,050 
Total Number and Horse-Power of Cranes—Electrically 
Worked. 
= — Number of 
Cranes. Motors. Motors. 
Sheffield . 8 : 170 
Barrow 57 1542 145 
Erith il 216 33 
157 4441 348 


Number of 500-Watt Arce Lamps and Kilowatts per 
1000 Square Feet Shop Area. 


Sheffield: North gun shop ... 


Kilowatts. Number. 
-448 -90 


South gun shop 401 .80 
East gun shop _... ae ae 72 
Armour-plateplaningshop —_.320 .64 
Marine crank turnery ... —.390 -78 
Railway crank and small 

machine shop ... -250 50 
Tron foundry eas 234 47 
Steel melting house 257 51 
Forge ‘as . 320 64 
Repairing shop 330 .66 
Boiler shop... st eae 356 oth 

Barrow: Shipyard platers’ shed ... 310 62 

Woodworking shop cs (ae 55 
Engine department ma- 

pm shop 375 75 
Boiler shop 3D .70 
Tronfoundry 21 42 
Steel Foundry _... ie 25 50 
Gun mountings and small 

work ss ae rhe 45 9 

Erith: 6-in. gun mounting and car- 

riage department* -70 1.4 
Gun turnery* _... Sas -68 1.37 
Mechanism and shell de- 

partment* Ss, att .68 1.36 
Field - carriage erecting 

shop oe he oo 46 92 
Wolseley Tool and Motor » 

Car Company, de 376 755 


Average Figures. 


Line Suart Tests. 


| | | 





Speed on all Shafts about 120 Revolutions per Minute. 
































] 
Sart. ye 

. of _| No. of Ww | B.H.-P. 

_ res 3 | Fa andl Class of Work Turned Out. Pode Average Size of Machine. |per 100 Ft. 
eee) Dia- | | of Shaft. 
ane meter. | 
in. in. 

1 330 3} 13 Large engine work .. 1 7 drills, about 4}-in. holes ; 3 wall planers,| 5.35 

| 7 ft to 18 ft. stroke. 

2 155 3} 30 General engine work 5 11 lathes, 8-in. to 12-in. centres; 5 planers, 16.65* 
6 in. to 12 in. stroke; 2 slotters, 4-in. tc 
5-in. stroke, &c. 

3 240 3} 17 = ~ 5 6 drills, 3in. in diameter ; 6 lathes, 12-in. 7.17 
centres, &c. 

4 155 3} 45 Small engine work .. 6 6 shapers, 16 in. to 24 in. stroke; 7 milling} 13.16 
machines, 3-in. cutters ; 9 drills, 3 in. ip 
diameter, &c.; 11 screwing machines, §-in. 
to 6-in. bolts. 

5 265 3} 38 General engine work 5 89 lathes, 6-in. to 12-in. centres. 7.28 

6 200 34 36 am “A 5 7 slotters, 12 in. to 24 in. stroke ; rest smal] 7.0 

drills, &e. 

7 290 3} 68 Brass engine work .. 5 46 lathes, 8 in. to 30 in.; 8 drills, 3in. in dia- 7.69 
meter ; rest small machines. 

8 130 3 30 Gun-mounting work 3 24 lathes, 8-in. to 14-in. centres; 4 automatir 10.0 
machines, § in. to 2} in. bore, 

9 130 3 71 peo bee “5 5 25 lathes, 8 in. to 12 in. centres; 33 milling 16.5* 
machines up to 11}-in. cutters. 

10 20 3 10 1“ s Ps 2 All capstan lathes, §-in. to 24-in. bore in 5.0* 
11 200 3 45 ‘a oe p> 3 41 lathes, 8 in to 25 in. centres; rest smal 10.75 
machines 
12 200 3 43 see oa fittings 5 17 slotters, 3 in. to 16 in. stroke ; 14 planers : 9.9 
| 3 ft. 6 in. to 12 ft. stroke; 5 boring 3-in 
spindles 
13 200 | 8 30 Pe Es ss 2 | 8 radial drills, 2 in. in diameter; 6 whee! 10.5 
cutters to 20 in. stroke 
14 55 3 4 os . ‘~ 2 Planers, 8 ft. to 12 ft. stroke .. 3 re 3L.3* 
15 140 3 36 * a 56 5 30 lathes, 6 in. to 22 in. centres ; rest smal] 12.7 
| machines 
16 200 3 33 a > re 3 6 planers, 6 ft. mean stroke; six 2 ft. stroke 1L.6 
shapers ; 6 lathes, mean 15 in. centres. =i 
17 200 3 23 ss vt — 8 15 lathes, 8in. to 15 in. centres; 7 boring. 6.65 
3-in. spindles, 
18 180 8 74 as ee ws 4 37 lathes, mean 10-in. centres ; 10 drills, 2-in. 9.56 
diameter ; rest medium slotters and 
millers. 
19 100 8 15 Grinding and polishing 2 7 emery wheels, to 14 in. diameter; fow 1.7 
5-ft. grindstones. 
20 100 3} 24 Pattern shop (engine) 3 5 saws, 24 in. ; 4 planers, 12 in. to 26 in. : 15.5* 
11 lathes, 14-in. centres. 
21 220 3} 8 Ordnance plate work 2 4 2-in. drills; rest small machines and 4.41* 
slotters. 
22 200 | 38 | 8 Pe Pe be ay 2 Band saws, drill, punch and shears, fan, &c. 4.5* 
23 130 | 38 8 Ordnance plate and boiler 1 6 drills § in. to 2} in.; 2 band saws. 4.3* 
| work.. Seal aa or | 
24 220 2 | 21 Boiler work .. 2 | 8 screwing, }in. to5 in. diameter; 3 planers, 9.18 
| | 5 ft. to 15 ft. stroke ; punches, &c. 
25 245 3} 32 Shells .. *a 3 | All 12-in. to 16-in. lathes. 10.8* 
26 80 3h 26 -* . 3 | 26 12-in. lathes, 19,4* 
27 150 3} 19 e os si 4 | 19 10-in. to 16-in. lathes. 9.6 
28 150 34 22 eat = < | 2 22 44-in. to 17-in. lathes. 8.5 
29 360 3 63 Ships’ fittings EA 7 19 lathes, 15-in. centres; 10 drills, 2 in. dia- 5.6 
| | meter; 7 screwing and tapping, 2 in. dia- 
| meter ; 9 medium size planers, slotters, 
| and millers. 
| 











* Special work not to be considered as ordinary cases. Average of the remainder = 9.1 B.H.-P. per 100 ft. of shafting. 


The author has used 10 B.H.-P. per 100 ft. in most cases with good results. 


of starting gear, switchboards, types of arc lamps, fuses 
v. circuit breakers, and many other points, all of import- 
ance to those interested in the use of motors, the author 
feels that this paper is sufficiently long without reference 
to most of them. It would be interesting to hear some 
experiences of engineers with circuit breakers fitted in 
such power installations as those described in this paper. 

The author has a preference for starters without auto- 
matic overload release, and has had to do away with the 
overload release on a number of starters which were con- 
tinually giving trouble by switching off when overloaded 
momentarily. The time-constant of a fuse is a very strong 
— in its favour, as it will carry a motor over a heavy 
oad of short duration which would at once open the 
automatic. Also, a fuse’s sensitiveness is not affected 
by vibration, as is the case with most of the automatic 
overload arrangements. If automatfe circuit breakers 
are fitted on the generator panels, they should also be 
fitted to feeder panels and to all motors, as the presence 
of evén a small fuse may cause a very large generator to 
come off load before the fuse has time to melt. 


Savine Due to Exectric Drivina. 


As the available figures under this head have been 
published frequently, it will be as well to keep entirel 
to results obtained by the Vickers’ Company. : The diffi- 
culty of stating the saving in terms of simple comparison | 
is very great. When a concern takes up electric driving | 
in earnest, it usually finds that many operations become | 
possible which were not possible before ; consequently | 
new machinery is ordered. ae i 

The author does not know a single instance where the 
conditions of working were the same before and after | 
conversion of works to electric driving. 

At Barrow, as already stated, an extension of the ship- 





es apr ge with, that an idea can be formed of the magni- 
tude of the saving in works where there are many in- 
stances of a similar kind. 

In the armour-plate planing-shop, now driven by three 
engines developing over 600 brake horse-power, motors 
are being installed. There will be a saving of six engine- 
drivers (one to éach engine on day and night shift), against 
which there will only be a proportion of the wages of one 
engine-driver in the power-house to be charged. In this 
shop, which has six cranes of 60 tons lifting capacity, re- 
cently converted to electric driving by fitting six single 
motors in place of 5200 ft. of ro a saving of 1802. per 
annum has been effected under the head of rope renewals 
alone. A very large saving is also made by cutting out 
the constant loss due to keeping the mile of rope running, 
and the rate of handling the heavy weights has been 
doubled. Formerly the repairs to the rope pulleys and 
running gear formed a very heavy item. 

The number of stand-by men in works dealing with 
heavy weights can be greatly reduced by the judicious use 
of motors. A few years ago it was usual to keep a gang 
of men to do such odd jobs as opening furnace doors, and 
on the large furnaces six men were required to raise some 
of the heavy doors. Now this operation is performed by 
a 1} horse-power motor, and only as many men are em- 
ployed as can be kept fairly busy. : 

The author thinks that the future applications of motor 
driving will be largely in the direction of doing all the 
rough, heavy work, which is now left to labourers through 
the shortsighted policy of many employers who will not 
see that the outlay on motors is soon recovered. A man 
can do work which a motor cannot, and he should be set 
free to do that work. As a machine he is not very 
efficient. The spectacle of six ordinary men pulling on 
the fall of a rope in as many different directions proves 





Heavy machine shops (average height of lamps=35 ft.) 
=400 watts per 1000 square feet of floor area. 

Light work (average height of Jamps=16 ft.)=375 watts 
per 1000 square feet of floor area. 

Foundries and steel melting=240 watts per 1000 square 
feet of floor area. 

Forge, about 350 watts per 1000 square feet. 

These figures vary considerably with the amount of re- 
flection which the walls provide and the possibility of 
keeping the walls clean, 

Although a great deal might be written on the subject 

* An attempt was made here to light entirely by arc 
lamps, but for the fine machining and fitting incandescent 
lampsare found necessary. 











this fact. 
The author wishes to express his indebtedness to 
Messrs. Vickers, Sons, and Maxim, Limited, for their 
kindness in allowing him a free hand in publishing the 
| figures in this paper, and also to the following gentlemen 
| for assistance in taking the various tests :— 


Mr. C. L. Sumpter, 
Mr. H. R. C. Partridge, 


yard, ap omg equal to 50 per cent. increase in the 
power taken, marched hand in hand with the conversion 
to motor driving. Also, electric lighting had been largely 
extended. The actual result was a saving of half the coal 
bill, with an increase of over 50 per cent. in output. In 
no other instance is it possible to express so direct a com- 


parison. 
Where boilers have been relieved of a part of their load 
through motor driving, the steam set at liberty has been | EF 
used for other purposes, such as working additional | = w ne. 
hammers, presses, or other hydraulic plant. | eS a eee 
It is disappointing to find that the saving, which is so | and to Mr. C. Salmon, of the Erith Works, and to Mr. 
thoroughly evident to those who use electric driving, |R, F. Hall, of the Electric and Ordnance Accessories 
cannot be more clearly stated. It is only by considering | Company, for the figures relating to their respective 
such cases as the charging machine, where much labour is | works. 
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COMPOUND BLOWING-ENGINES AT THE CLARENCE WORKS, MIDDLESBROUGH. 
CONSTRUCTED BY MESSRS. RICHARDSONS, WESTGARTH, AND CO., LIMITED, ENGINEERS, MIDDLESBROUGH. 
(For Description, see Page 841.) 
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THE LAW OF ELECTRIC LIGHTING. 
ALTHOUGH it is not true that it is always the un- 
expected that happens, yet the proverb is justified 
fairly frequently, and only last week an example in 
int occurred by the appearance in the House of 
ords of a Bill entitled ‘‘An Act to Amend the Acts 
relating to Electric Lighting.” When we say that 
this was unexpected, we do not mean that there 
was no apparent reason for seeking to amend the 
Electric Lighting Acts, but rather that the need 
for amendment has for so many years been pro- 
claimed aloud in the country without any result, 
that we had really given up hope. But if the 
tardiness of the Government in making its gift to 
the community somewhat diminishes our gratitude 
to the giver, the appearanceof the Bill, however 
belated, is still most welcoiie, especially when we 
find on examining its provisions that it does show a 
sincere attempt to remedy various prominent 
defects in the present laws. There is no startling 
novelty in the measure, and nothing indeed which 
was not recommended to the Government of five 
years ago in the report of Lord Cross’s Committee 
of 1898; but it is certainly better that these re- 
commendations should be given effect to after an 
interval of five years than that they should be for- 
gotten altogether—the usual fate of reports of 
joint committees. The Bill has been introduced 
i. Lord Wolverton, on behalf of the Board of 
Trade, and its progress will be watched with 
great interest. Some of its provisions’ will pro- 


2|bably raise wrath in the National -Association of 


Municipal Corporations, and for this reason we 
are glad that the Upper House is to have first 
consideration of the measure, as the ‘‘ lobbying ” 
and undue pressure upon members of the House of 
Commons by that Association often render it impos- 
sible to have a fair and impartial consideration for 
a measure in that House. In the House of Lords, 
members are not responsible to constituents, and 


6 | we may therefore expect to have an interesting and 


unbiased discussion on the terms of the Bill. 
In considering the nature of the amendments 


gq | proposed by this Bill, it will be more convenient to 


take clauses here and there, in order of their im- 
portance instead of in their order in the text.. The 
clause which will attract most attention is clause 6, 





whose terms will be most heartily welcomed by all 
who are interested in the progress of electric 
lighting. Its effect, stated shortly, is to abolish 
the veto which local authorities have hitherto 
possessed, and have used so mercilessly, over 
schemes for the supply of electric light in their 
areas. It will be remembered that section 1 of the 
Electric Lighting Act, 1888, requires the consent 
of the local authority to be obtained before a Pro- 


2| visional Order may be granted, unless the Board of 


Trade ‘‘are of opinion that, having regard to all 
the circumstances of the case, such consent ought 
to be dispensed with ; and in such case they shall 
make a special report, stating the grounds upon 
which they have dispensed with such consent.” It 
is a difficult matter to persuade the Board of Trade 


49! to dispense with this consent, for local authorities 


can easily bring forward objections which, however 
unreal and insincere, may yet appear at the time to 
be worthy of acceptance. Thus it has happened 
that electric lighting in this country has been 
throttled from the outset; it has never had a fair 
chance, but has been made subservient to the pre- 
ha of the municipal councils of innumerable 
ittle boroughs and districts ; and Parliament hither- 
to, instead of hastening to remove the artificial 
checks on progress, has preferred to please the local 
authorities, and to leave the general public without 
the advantages of electric light. 

In 1898 Lord Cross’s Committee reported as 
follows :—-‘‘ The committee consider that the pro- 
visions of the Electric Lighting Act, 1888, which 
require the consent of the local authority as a 
condition precedent to the granting of a Provi- 
sional Order, should be amended. In their 
opinion, the local authority should be entitled to 
to be heard before the Board of Trade, but should 
not have, so to speak, a provisional veto, only to 
be dispensed with in special cases by the Board of 
Trade.” That was a wise recommendation, but it 
has been allowed to remain merely a recommenda- 
tion, in spite of repeated demands for legislation, 
until the present time, when it is at last proposed 
by clause 6 of the Bill now under discussion to 
give full legal effect to it. For this purpose the 
offending portion of section 1 of the Electric Light- 
ing Act, 1888, is repealed, and in its place we have 
a provision that the Board of Trade ‘‘shall take 
into consideration the views of the local authorities 
affected on the subject, but in cases where the 
consent of the local authority is not given, may 
grant the Order or not at their discretion.” This 
provision will, no doubt, meet with the keenest 
opposition from local authorities; but we trust 
Parliament will value that opposition at its true 
worth, and will refuse to allow the ambitions of 
municipal socialists to overrule the deliberate and 
impartial finding of its own committee, 

he first clause in the Bill relates to the acquisi- 
tion of lands for generating-stations and mains, 
and proposes a very necessary change in the pre- 
sent law on this subject. At present, when pro- 
moters go to the Board of Trade for a Provisional 
Order for the supply of electric light to a certain area, 
the lands proposed to be used as sites for generat- 
ing-stations must be within the area of supply, and 
the promoters must be able to show that they 
have made agreements with the owners of these 
lands for their purchase. If either of these con- 
ditions is not fulfilled, procedure by Provisional 
Order is impossible, for the Electric Lighting Acts 
make no provision for the compulsory acquisition of 
lands, and section 4 (2) of the schedule to the 
Electric Lighting (Clauses) Act, 1899, debars under- 
takers from erecting or laying down any electric 
lines or works beyond the area of supply, otherwise 
than under the authority of Parliament or under a 
Board of Trade licence. No such “licence” has 
ever been granted. Lord Cross’s Committee re- 
commended that provision should be made to grant 
powers in Provisional Orders for compulsory acqui- 
sition of lands either within or without the area of 
supply, as this ‘“‘would facilitate a continuance of 
the existing practice, according to which more or 
less uniform conditions under which undertakers 
are to work are ates settled by the Board 
of Trade ;” and clause 1 of the Board of Trade Bill 
proposes to carry out this recommendation. Where 
a site for a generating-station is outside the area of 
supply, there may be, of necessity, a considerable 
length of mains also outside the boundaries; and 
the clause: provides for this also by giving the 
Board of Trade the same power to authorise the 
breaking up of roads, railways, or tramways outs 
side the area, as it has by the Electric Lighting 
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Acts in the case of roads, railways, or tramways 
inside the area. The amendments introduced by 
this clause make it necessary to introduce pro- 
visions to regulate the compulsory purchase and 
sale of lands ; for the Acts now in force, while in- 
corporating generally the provisions of the Lands 
Clauses Acts, expressly except the sections relating 
to compulsory purchase; so in clause 4 we find 
that provision is made to incorporate with the Act 
the sections of the Lands Clauses Act dealing with 
the taking of lands otherwise than by agreement, 
and with the entry upon lands by the promoters of 
the undertaking—that is, the whole of the Lands 
Clauses Act will now be incorporated. 

Clause 2 contains interesting provisions relating 

to supply of electricity in bulk. In this clause we 
come into close touch with the Power Acts. It will 
be remembered that when the first Power Acts were 
passed in 1900, the question arose as to how far the 
promoters should be authorised to supply electricity 
for lighting; and the clauses, as finally settled, 
provided that the promoters should only be allowed 
to supply energy (a) to consumers for power pur- 
»0ses, and (b) in bulk to authorised distributors. 
Thus we had created a new kind of undertaker—a 
generating authority with no powers of distribution 
to individuals for lighting purposes, but only to 
bodies authorised by Parliament or the Board of 
Trade to make such distribution. In the three 
years that have elapsed since Parliament first 
settled these clauses many power schemes have 
been authorised, and the powers conferred are 
fairly well stereotyped ; so it is now proposed by 
clause 2 of this new Bill to enable the Board of 
Trade to authorise by Provisional Order the supply 
of electricity in bulk within any area by ‘‘any 
company or person,” for the purpose of distribution 
n that area ‘‘ by any local authority, company, or 
person authorised to supply electricity in the area.”’ 
Under th’s clause a body, such as a power com- 
pany, might apply for authority to supply elec- 
tricity in bulk to some town or village in its area 
by Provisional Order, instead of going to Parliament 
by special Act. There is no provision for the grant 
of authority to supply energy for power purposes, 
and that would have to be obtained from Parlia- 
ment; but it might happen that an authorised 
power company could, at a subsequent date, make 
arrangements with distributing authorities who 
were originally opposed to taking energy in bulk ; 
and in that case procedure by Provisional Order 
will be possible and economical. It will be seen 
that the Bill does not include—it expressly omits— 
local authorities from the bodies who may obtain 
powers to supply energy in bulk, the reason no 
doubt being that such a body is expected to supply 
over a very large area covering the districts of 
several local authorities, and it is not advisable 
to give one of them these wide powers in areas of 
others. And just as undertakers under the Acts 
now in force may be compelled to give a supply to 
any person in their area who wishes it, so in this 
clause the new class of undertaker supplying elec- 
tricity in bulk in any area may be by Provisional 
Order compelled to give such supply to any 
authorised distributor within the area. 

It is obvious that undertakings of this kind, with 
distributing mains spreading over wide areas, are 
not suitable for purchase by local authorities ; but 
the Electric Lighting Acts provide for the purchase 
of all electricity supply undertakings, acting under 
Provisional Order, by th2 local authorities of the 
areas in which they lie, so it is necessary to make 
provision for the altered conditions created by 
clause 2. This is done in clause 3. The course 
adopted is again that recommended by Lord Cross’s 
Committee—namely, to enable the Board of Trade 
by Provisional Order to exclude the application of 
the power of purchase given by section 2 of the 
Act of 1888, ‘‘in the case of any undertaking to 
which they consider it is inepplicable, either by 
reason of the undertaking being situate in a large 
number of districts, or by reason of the objects of 
the undertaking not being such as can be properly 
carried out by local authorities, or by reason of any 
other special circumstances affecting the under- 
taking ;’ but before they adopt this course they 
must give notice to the local authorities, who would 
have the right to purchase under the Act of 1888, 
and ‘‘shall consider any objection made by any of 
those authorities.” Thus it will be incumbent upon 
the local authorities to show good cause before the 
Board of Trade will include the purchase clause in 
the order. It is noteworthy that there might be 
ordinary supply undertakings, and not only those 








for supply in bulk, for which under this section the 


Board of Trade might be asked to exclude the pur- 
chase clause. Of the circumstances, set out above, 
which may render that clause inapplicable, the first 


two obviously apply to undertakings for supply in | 
bulk, but the last—‘‘any other special circum- | 
stances affecting the undertaking” — might con-| 


ceivably be found in an ordinary supply scheme. 
But we fear it would be difficult to persuade the 


department to omit the clause, and the local | 


authority would find it easy to show good cause 
why it should not be excluded. In sub-section 2 of 
clause 3 the ordinary powers of purchase possessed 
by a local authority are extended over any gene- 
rating stations, mains, &c., which may, under 
clause 1 above, lie outside the area of supply. 
Clause 5 introduces the principle of joint working 
by different local authorities over their combined 
areas. It provides for the constitution by Pro- 
visional Order of a joint board or joint com- 


mittee for the joint exercise of the powers under | 


the Electric Lighting Acts, by two or more local 
authorities as respects any area of supply consisting 
of the whole or parts of the districts of those 
authorities, in any case where it appears to them 
(i.e., the Board of Trade) that the joint exercise of 
those powers would be expedient.” We have just 
had, in the differences between the Electricity 
and Tramways Committees of the Corporation of 
Glasgow, an instance of the difficulty experienced 
in getting different committees of the same local 
authority to work harmoniously together or to 
agree to be merged in each other, and we are 
therefore not very confident that this clause will 
be put into use to any great extent. Still, if agree- 
ments can be made, there is no doubt that much 
could be gained in economy by this joint working 
in many cases, and the clause will at least allow the 
experiment to be tried. We may point out that a 
joint board of this character was created by special 
Act for various small local authorities by the Staly- 
bridge, Hyde, Mossley, and Dukinfield Tramways 
and Electricity Board Act, 1901 (1 Edw. VII, 
ce. 195). 

Compared with the clauses we have just con- 
sidered, the remaining clauses in the Bill are of 
quite minor importance. By clause 7 the period 
of revision of maximum price, fixed at seven years 
by the Electric Lighting (Clauses) Act, 1899, is 
reduced to five years; and this revision may be 
made not only, as before, on the request of the 
local authority or the undertakers, but upon a 
request from twenty consumers. Clause 8 makes 
this amendment apply to undertakings working 
under Provisional Orders granted before the pass- 
ing of this new Act. Under section 9 of the 
Electric Lighting Act, 1882, the accounts of the 
electricity supply undertakings of local authori- 
ties have to be made up to December 31 in 
each year, and a statement of these accounts 
has to be published by March 31 next following. 
These dates are in many cases inconvenient, as 
under the Local Government Act, 1888, county 
councils and urban and rural authorities have 
to make up their accounts in other matters to 
March 31, and publish the statement by June 30. 
Hence it has become common for local authorities, 
when they have occasion to promote a Bill in Par- 
liament, to insert a clause fixing the dates for 
their electricity accounts so as to coincide with 
those for other accounts, and in the new Bill this 
uniformity is obtained by clause 9, which substitutes 
March 31 and June 30 for December 31 and 
March 31 respectively. Clause 10 deals with the 
question of the compulsory supply of electricity to 
premises having a separate supply. Under the 
present law undertakers may be compelled, with 


certain limitations, to supply energy to anyone in 
‘their area who wishes it; but in some cases this 
‘supply is only used as a stand-by, as the consumer 


has a separate supply on his premises, and for this 
reason the undertakers may be put to an outlay 
which brings in an inadequate return. The unfair- 
ness to the undertakers of this old provision is 
now fecognised, and clause 10 provides that no 
person, having a separate supply on his premises, 
will he entitled to demand supply from the under- 
takers, unless he has agreed to pay to the under- 
takers ‘‘such minimum annual sum as will give 
them a reasonable return on the capital expenditure, 


and will cover other standing charges, incurred by | 


them in order to meet the possible maximum 
demand for those premises.” In absence of agree- 
ment, the amount to .be paid is to be settled by 
arbitration. 


. 


‘for determining the turbidity of water. 


A clause similar to this has been | 


sanctioned by Parliament in various private Acts 
| passed in the last two years—e.g., the Bury Cor- 
poration (Tramways) Act, 1901, and the Norwich 
Corporation (Electricity) Act, 1902. 

This completes our review of the Government 
measure, and it will be seen that the reforms it 
proposes to introduce are all reforms which have 
been before the public, and urged upon Parliament, 
for many years back. All the principal amendments 
are indeed taken from the report of Lord Cross’s 
Committee of 1898. Had they been introduced 
when that report appeared, we believe that electric 
lighting in this country would to-day have been 
much further advanced than it now is; but how- 
{ever much we may regret the delay, we must 
| express the greatest satisfaction that an attempt is 
now to be made to remedy existing defects, and to 
make our legislation adequate for present-day 
requirements. If the Bill passes into law, there 
will be an increase in the number of applications 
for Provisional Orders, as powers may then be 
obtained by this procedure which can now only be 
given by special Acts. The fact that so many 
private Acts exist containing clauses almost identi- 
cal with one or more of the clauses in the Bill, 
shows how much the defects of the old Acts have 
| been felt; and we desire to express our earnest 
jhope that the Government will push on the 
|measure as quickly as possible, and that ere long 
| we may see it added to the Statute-Book. 


| 








THE ROYAL SOCIETY SOIREE. 
Tue Lapres’ Nicxr. 

Last Friday the second soirée of the Royal Society 
for the current season was held at Burlington House. 
It was very numerously attended, considering the 
inclemency of the weather. As usual on these occa- 
sions, the number of exhibits had been somewhat 
reduced from the former conversazione to provide an 
extra room forrefreshments, the Fellows of the Royal 
Society, in their gallantry, making larger provision 
in this respect when ladies are expected. Very 
many of the exhibits which appeared at. the pre- 
vious gathering in May were again shown, and need 
not be dealt with on this occasion. 

Professor F. T. Trouton, F.R.S., showed his 

gravimetric recording hygrometer and his electrical 
dew-point hygrometer for the second time, and in 
addition he had a new instrument—a torsional 
viscosimeter—for the purpose of measuring vis- 
cosity, and for differentiating between viscous and 
plastic substances. The matter to be tested is 
made into a rod some 8 in. or 10 in. long, and of a 
diameter varying with its substance. This rod is 
fixed between centres as in a lathe ; it is, however, 
fastened to both centres. At the end correspond- 
ing to the poppet-head, of course, it is stationary ; 
at the end corresponding to the lathe-head it 
rotates with the lathe-spindle. This spindle, 
which is very light, and runs on friction-wheels, 
carries at its extremity a grooved wheel, around 
which is a cord carrying a scale-pan at each 
jend. If a weight be placed in one pan, it 
|will cause the viscous rod held between the 
‘centres to rotate, the particles readjusting them- 
|selves to new positions under the torsion. By 
noting the weight and the rate of rotation—the 
latter being obtained from divisions around the 
'grooved pulley—it is possible to state the co- 
‘efficient of viscosity of the substance. A really 
viscous substance may be kept under torsion for a 
considerable time, and will still continue to flow, 
|and the direction of motion can be reversed with- 
/out any injury to the material. When the weight 
|is removed from the scale-pan, there is a reverse 
| flow, due to an elastic viscous recovery, which per- 
sists for some little time. 

Mr. Charles Baker showed a new — 
his 
apparatus, however, was fully described by us 

‘(see page 820 ante) in connection with the 
Conversazione held by the Institution of Civil 
Engineers on the 17th inst. The result of a some- 
what curious experiment on the rate of flow 





‘of water was shown by Mr. J. Y. Buchanan, 


F.R.S. The experiment was first made during 


‘the cruise of the Challenger in 1873, and it was 


repeated on board the Prince of Monaco’s yacht, 
Princess Alice, in 1902. In the former case it 
took place at a depth of 2800 fathoms, and in the 
latter case at a depth of 3000 fathoms. A glass 
vessel contained within a copper case, either 
cylindrical or spherical, was sent down to these 
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depths. The glass vessel was empty and was com-| of stars taken through a coloured screen. In 
pletely sealed, and under the pressure it sustained making stellar photographs, the difficulty arises 
it suddenly collapsed. Sea water had fairly free| that a bright star gives a larger image than 
entrance to the copper-contained vessels: in the) a dull star of the same size, and consequently 
case of the globe through two holes 4 in. in diameter, measurements applied to the photograph are 
and in the cylinder through 16 holes at each end of | misleading. At the Cambridge Observatory 
about 3 nds in diameter. Although there was) there has been in use a_ glass screen with 
thus ample entry for the sea water, yet when the | yellow spots upon it, which could be arranged to 
glass vessel collapsed the water was not able to| coincide with the images of the bright stars, and 
tlow into the case with sufficient rapidity to save| thus reduce them to equality with the images of 
the outer case from being crushed in by the ex-| the comparison stars. It thus becomes possible to 
ternal pressure. |apply photography to the determination of the 
In the Committee-Room, on the ground floor, | parallaxes of bright star's, which have been dealt 
Professor Ernest Wilson showed the Cooper-Hewitt | with hitherto almost entirely by the heliometer. 
mercury vapour lamp of the British Westinghouse; A most interesting reproduction of a piece of 
Electric and Manufacturing Company, Limited. | ancient mechanism, originally invented by Archi- 
This lamp has already been described in our medes about 250 B.c., was exhibited by Mr. John 
columns. It attracted very great attention last, W. Warman, A.R.C.O. This was the ‘‘hydrau- 
Friday, on account of the softness and evenness of | licon,” believed to have been the first organ ever 
the illumination which it provided. Of course, the; used. The distinguishing feature of this organ 
greenish colour is an objection, and how greatly | was that it had an air-pump in place of bellows. 
this is so was demonstrated by a number of coloured | Naturally, it required some sort of air-accumulator 
cloths which were on view. These could first be) between the pump and the pipes in order to give a 
taken and viewed by the ordinary electric light, and} sustained note. This accumulator comprised a 








then brought to the mercury light, the difference 
in the colours being very striking. We understand 
that this lamp is not yet commercially on the 
market, although there have been very numerous 
inquiries from photographers and engravers as to 
its capabilities, and its advent is awaited with 
considerable interest. 

Dr. J. McKenzie Davidson showed his latest in- 
vention in connection with the Réntgen rays. He 
has been a regular exhibitor at these functions for 
several years past, and each time he has produced 
something new and valuable from the point of view 
of the surgeon. The present apparatus was a stereo- 
scopic fluoroscope. On looking into the apparatus, 
one can see in stereoscopic relief the bones of a 
hand or any other part. of the body which may be 
applied to the fluorescent screen, and in this way 
injuries can be immediately located, and cut down 
upon with a certainty of finding them, for the 
surgeon sees the bones exactly as he would in a 
skeleton. There are two induction coils and two 
X-ray tubes, each fed by one of the coils. There 
is also a double rotary break apparatus, which 
breaks the circuit of each coil alternately, the rate 
of make and break being completely under control, 
and being variable from 100 per second downwards. 
The two tubes are placed some 15 in. from the 
fluorescent screen, and the object to be seen is, of 
course, placed close up against the screen. The 
observer looks through a pair of eye-pieces into a 
box, the far side of which is formed by the screen 
itself, and these two eye-pieces are controlled inside 
by a revolving shutter, which is driven by a flexible 
shaft from the same motor which drives the break 
of the coils ; hence, as each coil comes into action, 
the corresponding eye-piece is opened, and as either 
coil goes out of action the corresponding eye-piece 
is closed. Consequently the observer sees alter- 
nately with the two eyes, but by a persistence of 
vision he gains a stereoscopic effect which is as 
solid and substantial as if there were no occultation 
of the eye-pieces. 

In the same room Dr. E. R. Milner showed an 
automatic mercury vacuum pump. In this pump 
the interest lay rather in the details than in the 
general arrangement, which is fairly well known ; 
and consequently it is difficult to give an intelligible 
description of -it without the aid of a drawing. It 
was a Toppler pump of the shortened type, with a 
fixed instead of a movable reservoir. In addition 
there was a water vacuum pump driven off the 
house mains, which performed the work of raising 
the mercury. By means of a three-way cock, con- 
trolled by electric magnets, this pump was alter- 
nately put in circuit with the apparatus and cut off 
from it. The electric magnets were controlled by 
electric contacts fused into the glass tubes, and 
short-circuited by the mercury as it rose and fell. 
Consequently the mercury in the reservoir was 
alternately forced up through what corresponds to 
the pump barrel by atmospheric pressure, and then 
was allowed to fall back again by gravity, a small 
glass valve cutting off the tube, which was being 
exhausted as the mercury rose, and again putting it 
in communication with the pump barrel, when the 
mercury had fallen. . In the pump in question, the 
tube being exhausted, was a focus X-ray tube, and 
the amount of vacuum could be adjudged, as the 
process proceeded, by noticing the gradual lengthen- 





+ the dark space. 
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water-seal. There was a vessel which might be 
compared to a diving-bell placed within a larger 
vessel. To commence with, they were both filled 
with water to about half the depth of the outer 
vessel. In the top of the diving-bell were two 
pipes, one coming from the pump and the other 
going to the wind-chest of the organ. In this 
wind-chest there were, of course, valves controlling 
each of the organ-pipes. When the pump was 
worked——all these valves being closed—air-pressure 
was accumulated in the upper part of the diving- 
bell, and forced the water out at its lower end. 
This naturally raised the level of the water in the 
outer vessel, the pressure of the air in the diving- 
bell gradually increasing as the water was expelled 
from below. Here evidently was a reserve of air- 
pressure for working the pipes when any of the 
valves were open, and this pressure would main- 
tain the jets in spite of the intermittent action of 
the pump. It is stated that the first modern to 
obtain an idea of the ancient organ’s real principle 
was William Newton, the architect, and it is be- 
lieved that this model is the first complete one ever 
made. 

In the Officer’s Room, Dr. V. J. Silberrad, of 
the War Office Explosive Committee, displayed 
fragments of lyddite shells, demonstrating that the 
terrible effects of this explosive, which caused the 
horrible accident of last week, can still be 
heightened. There has so far been no effective de- 
tonator for small lyddite shells. Dr. Silberrad has 
prepared a new detonator, which, combined with a 
new primer—likewise a secret, of course—produces 
amazing effects ; the primer fills the central core of 
the shell. There were fragments of ordinary lyddite 
shells, pieces of several inches long, which, as we 
remember from the late war, need not do much 
damage. The new detonator shatters the shell 
into a multitude of irregular small pieces, of the 
size of beans and smaller sizes. There were, for 
instance, over 700 fragments resulting from the 
explosion of a 12-pounder shell charged with 
1 lb. 93 0z. of lyddite, these fragments weighing 
together less than 3 kilogranimes, giving an average 
weight of about 4 grammes per piece only. That 
seems to be regarded as effective detonation. The 
disintegration can be carried much further still 
if desired, but the smaller particles have less de- 
structive power. When a tin box, charged with 
the new primer, was exploded, bits of tin were 
driven through the steel obturator of the chamber. 
This obturator was on view, having been lent by 
Sir Andrew Noble, There was also a head of a 
very tough tungsten steel shell, which had deto- 
nated with the head embedded 4 in. into steel, in 
addition to other specimens illustrating complete 
and incomplete detonations. Photographs were 
also shown of a detonating shell and of the utter 
demolition of a 15-pounder breech-loading gun by 
the detonation of a 12-pounder lyddite shell. 

There were several exhibits on radio-active ema- 
nations, on which M. Curie lectured so splendidly 
the same evening at the Royal Institution. Sir 
William Crookes had again brought his radiographs 
and other specimens illustrating the properties of 
the emanations of radium, including the spinthari- 
scope, which we mentioned in our notice of the 
May soirée. When a screen of Sidot’s hexagonal 
blende is fitted into a brass tube, a speck of radium 
fixed about a millimetre in front of it, and the 
screen examined throug a lens, bright specks flash 


up and disappear again ; sometimes it looks like a 
turbulent, phosphorescent cloud, sometimes it re- 
minds more of a brilliant display of shooting-stars. 

Mr. Henry Crookes demonstrated that radium 
emanations are fatal to bacterial life. Bacterial 
cultures are produced in plates of gelatine, and 
these discs are placed over the open top of a small 
cylinder of lead containing 10 milligrammes of 
radium bromide, about an inch above the bromide, 
and separated from it by a mica screen. The 
diameter of the dics is larger than the cylinder 
diameter, so that only the central portion of the 
plate is exposed to the emanations, generally for 
about 24 hours. The discs are then put in an 
incubator; on the outside portions the bacteria 
will develop in their characteristic ways; in the 
central portion no life appears. The specimens, 
actual plates and photographs, concerned the bacil- 
lus coli communis, b. liquefaciens, b. prodiyiosus (a 
potato culture, since it liquefies gelatine com- 
pletely), and others. A cross had been cut through 
several sheets of assay lead to show that the lead 
did not allow the emanations to penetrate, the 
bactericidal action being the test. Mr. Crookes 
also showed two fine photographs of an ordinary 
box of draughtsmen’s instruments, taken, the one 
with Réntgen rays, and the other with radium 
rays, at a distance of 18 in. ; the definition in the 
latter case is also good, but there are hazes, be- 
cause Réntgen rays are given off where the emana- 
tions strike the metal. 

Professor R. E. Rutherford, F.R.S., and Mr. 
F. Soddy, of McGill University, Montreal, de- 
monstrated that the radio-active emanations of 
thorium and of radium are condensed by liquid air. 
These emanations appear to be the residues of the 
respective atoms after the heavy positively charged 

articles, known as ‘‘rays,” have been projected. 

hey behave like the inert gases of the argon family, 
and are condensed at very low temperature, and re- 
volatilised on raising the temperature. This was 
shown in the following way. A current of air is 
passed over the thorium hydroxide, contained in a 
glass tube ; the air, charged with the emanations, 
passes through calcium chloride to be dried, and 
then through a lead coil, which was lowered into 
liquid air. The air then enters a gold-leaf electro- 
scope with glass walls. When the coil is not cooled, 
the air laden with thorium emanations rapidly dis- 
charges the electroscope ; the discharge stops when 
liquid air surrounds the coil, and begins slowly 
again after the vacuum-jacketed cup containing 
the liquid air has been removed. ° The still more 
energetic radium emanations were contained as gas 
in a glass bottle, and the introduction of a few 
bubbles of this gas, which was then dried by sul- 
phuric acid, was sufficient to produce many repeated 
discharges of the re-charged electroscope. The 
actual quantity of these invisible emanations is 
unweighable. 

Professor G. H. Bryan, F.R.S.,; and Mr. W. E. 
Williams, B.Sc., showed photographs of the paths 
of aerial gliders. They are engaged in a mathema- 
tical investigation which promises to solve some of 
the theoretical problems of flying machines. The 
gliders are planes of cardboard or paper, single or 
joined in pairs at a small angle. A small piece 
of magnesium wire is attached to the glider, so that 
series of photographs can be obtained, through a 
rotatory wheel, of the glider as it falls a distance of 
about eight yards. The lengths of the dotted 
traces are measures of the momentary velocities. 
The paths shown are more or less regular curves, 
on which, as a rule, a long and a short undulation 
wave, the one superposed on the other, can -be 
distinguished ; this is the rule when the deviation 
from the rectilinear path is small. Instability 
threatens when the one set of short vibrations 
ceases, and the photographs bring out clearly that 
people might glide down on flying machines on an 
ae aa steady path, although instability has 
already set in, and the glider would upset at the 
next moment. Experimenters with flying machines 
had better wait, therefore, for the completion of 
these researches. 

In the Principal Library Dr. W. N. Shaw, F.R.S., 
showed the forthcoming July number of the 
Monthly Pilot Charts of the North Atlantic and 
Mediterranean, issued by the Meteorological Council 
and prepared by Commander Campbell Hepworth, 
C.B., R.N.R. The chart marks the modifications 
introduced since April, 1901. Atmospheric pheno- 
mena are recorded in black print, those relating to 
the sea in blue, and reports of recent ice occurrences 





in red. The mean temperatures of the surface- 
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water from the 30th parallel northward during 
April, 1903, and the mean isobars of that month, are 
also marked ; the gulf stream seems then to have 
been diverted by the Polar currents. The data are 
supplied by about 180 observers on Atlantic liners 
and other ships, to whom also the particulars of 
abnormal weather in the North Atlantic, given on 
the back, are due. Very interesting also are 
the twelve charts of the British Isles, in which the 
directions of the tidal streams are indicated by 
arrows for every hour, referred to the hours of the 
tides at Dover. 

Mr. O. W. Richardson, of Cambridge, has con 
tinued his experiments* on the conductivity im- 
parted to a vacuum by negative hot carbon cor- 
puscles, and has obtained still more striking effects 
with improved vacua; he also showed a beautiful 
carbon mirror, produced by a heating current of 
excessive strength. 

Mr. Charles Baker, of London, exhibited a new 
apparatus constructed by him in order to obtain 
monochromatic illumination for microscopical bio- 
logical work. It is a modification of Dr. 
Spitta’s apparatus, and consists of an optical bench 
on which are mounted a Nernst lamp, an aplanatic 
bull’s-eye condenser with centering adjustments, an 
adjustable slit, an achromatic collimating lens, a 
prism combined with a Thorpe replica grating, and 
an achromatic projecting lens; the whole bench 
can be inclined. A tangential screw brings the 
desired part of the spectrum over the slit, and into 
the field of the microscope. By using light of 
short wave-length obtained from the violet end of 
the spectrum the resolving power of objectives is 
considerably increased. 

Mr. Alfred Williams, of Ealing, experimented 
with his device for controlling and regulating spark 
discharges. A Leyden jar—the jar is not essen- 
tial—is charged from an induction coil ; sparks will 
pass at certain intervals, but when this shunt device 
is brought into play, very much longer and more 
regular sparks are produced ; the dots for wireless 
dispatches are said to come out quite distinct. A 
shunt is made from the anode through a cylinder of 
talcum, perhaps an inch in length, and a brass 
needle, whose point is appoached to the metal tube 
containing the talcum. The maximum effect re- 
sults with a certain critical distance between needle 
and tube ; both these parts can be turned. With 
a taleum resistance of 700 megohms, that distance 
was about 3 or 4 millimetres. The cylinder of 
high-resistance shunt-material should be smooth on 
its surface, not ending in points. The cylinder is 
brought close to the anode ; discs are also used, 
and the device is said to improve sparking with 
alternating currents. The shunt seems to break 
down the dielectric in some way. 

The Solar Physics Observatory of South Ken- 
sington had a very interesting display. The arc- 
spectra of samples of dust from various sources— 
the Soufriére and other volcanoes, the Sahara 
desert, and elsewhere—collected in Sicily and in 
England, show a great variety of lines of common 
and rare elements (Ti, Vd), and, on the whole, 
much resemblance ; a puzzling zinc line was finally 
traced to the supposed lead roof of a house, and 
not to the rain-water from it. The photographs 
of the solar disc in monochromatic light are obtained 
with the aid of a photo-spectro-heliograph, on which 
a Hilger curved slit (very slightly curved) is placed 
atthe focus of the second objective for the isola- 
tion of the K (calcium) line. Any parts of the 
solar dise giving K-light are therefore rendered 
visible, and the glass positives and negatives mark 
two belts of prominences crossing the solar disc 
very distinctly. In addition to the daily photo- 
graphs of sun-spots, now taken in three observa- 
tories of India, as well as in Mauritius and else- 
where, there are now solar physics obs:rvatories at 
South Kensington and at Kodia Kanal in Southern 
India, where these monochrematic photographs are 
produced every possible day. The two spectra of a 
lightning flash exhibited were secured by Dr. W. J. 
S. Lockyer, in the early morning of May 31 last, 
with the help of small cameras, fitted with Thorpe’s 
transparent gratings in front of the lenses. e 
photographs show the flash and its spectra on both 
sides as narrow zigzag bands. The identification of 
the lines is, of course, an exceedingly difficult task. 
Dr. Lockyer thinks, however, that while Pickering, 
who gave the first description of a lightning-flash 
spectrum, spoke mainly of lines of hydrogen, xenon 
and neon, he finds oxygen and nitrogen lines, which 
we should expect to predominate. 


* See ENGINEERING, page 683 ante. — 








The exhibits of a biological nature were this year 
most interesting, but they do not fall within our 
province. A particular attraction was the collection 
of butterflies shown by Professor E. P. Poulton, 
which had a protective resemblance to dead leaves 
and fragments of dead leaves. These butterflies 
reproduce dead leaves with the mid-rib, with traces 
of oblique veining, and often with defects and marks 
as if they had been attacked by fungi, as is often 
the case with dead leaves. It is possible that some 
of the holes may have resulted from the gnawing of 
insects of a small size. 

Professor J. W. Sollas, F.R.S., showed a means 
for the rapid determination of the specific gravity 
of blood taken from a single drop. He had a tube 
filled with liquid of gradually increasing specific 
gravity, from the top downwards. This he obtained 
by taking a fluid heavier than blood—chloroform 
and benzol of a specific gravity of 1.07, and another 
fluid lighter than blood—benzol and chloroform of 
oer gravity of 1.04. The heavier one was 
placed in a tube and the lighter one floated upon it, 


J.| the two fluids mixed by diffusion, so as to produce 


a column in which the specific gravity varied con- 
tinuously from the higher to the lower value and 
upwards. A drop of blood obtained from a pin- 
prick is added to this column, and sinks till it 
reaches the level where the specific gravity is 
identical with its own. Two glass floats, of known 
specific gravity, are now introduced: the one of 
higher, and the other of lower, specific gravity than 
the blood ; the distances of these, when floating in 
the column, from the drop of blood, are propor- 
tionate to the difference in specific gravity. 

The lantern demonstrations given in the meeting- 
room were not of a kind which fall within the 
province of this owe although they were most 
interesting. Professor E. P. Poulton, F.R.S., 
showed the discoveries of Mr. Guy A. K. Marshall 
bearing upon the wet season and dry season forms of 
Rhodesian butterflies, while the Bioscope Company 
exhibited ten sets of scenes taken from various 
parts of the world. 

Among the exhibits which appeared at the 
previous meeting in May, and which were dealt 
with by us then (see page 681 ante), were 
Mr. H. Blakesley’s direct- vision spectroscope ; 
Sir Oliver Lodge and Dr. Alexander Muirhead’s 
coherer for wireless telegraphy; Dr. W. Rams- 
den’s surface membrane bubbles and emulsions ; 
Dr. T. K. Rose’s photographs of the micro- 
structure of brittle gold; Dr. W. J.- Moseley’s 
photographs of dust deposits; the late Dr. 
Common’s collimating and optical gun-sights ; 
the Rev. John M. Bacon’s photographs taken 
from balloons; Mr. Edwin Edser and Mr. Edgar 
Senior’s examples of Lippmann’s process of photo- 
graphy in colours ; Callendar’s compensated baro- 
meter, shown by Mr. Eumorfopoulos; Mr. C. 
W. Richardson’s experiments illustrating con- 
ductivity imparted to the vacuum by hot carbon ; 
photographs illustrating the late eruptions in 
St. Vincent and Martinique, by Dr. Tempest 
Anderson and Dr. J. 8S. Flett; and the nebular 
spectra of Nova Persei from May 3, 1901, to 
January 4, 1902, by Mr. F. McClean. 








THE INSTITUTION OF NAVAL 
ARCHITECTS. 

Tue Institution of Naval Architects is this 
week holding a summer meeting in Ireland. The 
proceedings commenced on Tuesday last, in the 
Hall of Queen’s College, Belfast, the President, 
Lord Glasgow, occupying the chair. On Wednes- 
day the proceedings continued in Belfast ; and yes- 
terday (Thursday) members proceeded to Dublin, 
where the meeting was continued, and will be 
brought to a close to-day. 

This is the first time that the Institution has 
held a meetiug on Irish soil, and the experiment 
has so far beén successful that itis to be hoped that 
before very long another trip may be made to the 
port which contains two of the most important 
shipyards in the world, and to the hospitable Irish 
capital. 

On members assembling in the Hall of Queen’s 
College, they were welcomed to the city by a brief 
address from the Lord Mayor of Belfast, whilst the 
Rev. D. Hamilton spoke on behalf of the College. 
Lord Glasgow, having briefly replied, next pro- 
ceeded to read his 

PRESIDENTIAL ADDRESS, 
in the course of which he touched briefly on the 
more important industries of the district. Turn- 





ing to matters more closely affecting the Institution, 
he said that the shipbuilding industry of the city 
was by no means of modern origin, but it was 
only within the last forty years that ship construc- 
tion had assumed a position of commanding import- 
ance in the district. He would only deal with 
quite recent times, and during these he found that 
the output of vessels built in the Belfast yards 
showed a very remarkable increase: whereas in 
1895 seventeen vessels, aggregating 95,630 tons, 
were launched, five years later this figure had 
grown up to 127,000 tons—an increase of nearly 
33 per cent., due chiefly to the increase in size 
of individual vessels. During 1902 nineteen vessels, 
aggregating 157,464 tons, were launched — an 
amount greater than the whole output of mercantile 
steam tonnage of any other entire European State, 
save Germany. Of the total referred to, 79,500 tons 
were launched from Messrs. Harland and Wolff's 
yard, and nearly 76,000 tons from Messrs. Work- 
man and Clark’s yard; for Belfast, unlike any 
other large shipbuilding centre, counted but two 
important firms, which, between them, turned out 
as large a tonnage as almost any other shipbuilding 
centre in the country. It would, Lord Glasgow 
added, be of interest to add a few words about 
the establishment of these ‘two great shipbuilding 
works. As regards Messrs. Harland and Wolff, 
there was one name that wouid occur at once—that 
of the late Sir Edward Harland, the founder of 
the firm, and whose statue Lord Glasgow unveiled 
later in the day. Sir Edward Harland came to 
Belfast in 1854, and in the course of the 50 years 
which intervened before his death he converted a 
small and unprosperous business into a powerful 
industrial establishment. At the present time it 
was a remarkable fact that out of the 70 largest 
vessels afloat—of 10,000 tons and upwards—the 
firm of Harland and Wolff have built no less than 
35, of an average tonnage of 12,618. Size had 
always been a feature of this firm’s work, and the 
three great ships, Oceanic, Celtic, and Cedric (the 
largest vessel afloat), were brilliant examples of 
what modern enterprise and skill can do. The 
following figures, which Lord Glasgow quoted, may 
be given here for convenience of reference, although 
they have already appeared in our columns :— 
Oceanic.” ‘‘ Cedric.” 


Length nis sees ME 704 700 
Breadth vik wack 908 egg 68 75 
Depth ... a oo” ane 494 49 
Gross tonnage ... tons 17,300 21,000 
Displacement Lis 31,600 38,000 
Horse-power ... dl a 28,000 13,000 
Passengers—Istclass No. 560 450 
2nd class_,, 250 190 
3rd class a 1000 2300 


The other great shipbuilding firm, that of Messrs. 
Workman, Clark, and Co., whose works were 
visited by members during the afternoon, had 
grown into importance with rapidity. This firm 
commenced business in Belfast’ in 1879, on the 
north side of the Lagan. In 1891 the construc- 
tion of engines and boilers was commenced, and 
the business then grew so rapidly that three years 
later a shipyard was established on the south side 
of the river. These works now cover an area of 
about 50 acres in all. 

The growth of the output of the firm’s work 
might be judged by the return of vessels launched :— 


Year. Vessels. Tons. Horse-Power,, 
1897 mY | 34,743 16,100 
1900 11 56,201 31,300 
1902 12 75,932 46,900 


From this it would be seen that the growth of 
tonnage is an almost exact expression of the growth 
in the size of individual vessels, the average for 
the latter having doubled in the five years under 
consideration. 

Three papers were read at this sitting. The first 
was by Mr. C. F. L. Giles, and was on 


Be.rast HarBour AND ITs DEVELOPMENT. 

In the absence of the author it was read by Mr. 
R. W. Dana, the Secretary. We shall print it in 
full on a future occasion. A brief discussion 
followed the reading, and was opened by Mr. 
MacLaine, of the Belfast Harbour Commission, 
who spoke of the good work done by the author 
during the time he had occupied his position as 
engineer to the Board. 

Mr. John Corry, who followed, said he rement- 
bered Belfast when it was hardly worth being called 
a oe at all, and certainly bore no promise of the 
splendid dimensions to which it grown. The 
first ship laid down on Queen’s Island was hardly 
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bigger than the room in which the meeting was 
being held, but the yard into which it had deve- 
loped now covered over 100 acres. 

Colonel Swann said it made the mouth of an 
East Coast shipbuilder water when he observed 
the splendid facilities in cranes and appliances pro- 
vided by the Corporation for the convenience of 
the industry. If eside engineers wanted such 
facilities, they had to pay for them themselves ; but 
such a public provision was of the greatest use to 
the shipbuilding trade of a district, and therefore 
benefited the community at large. He hoped the 
Tyne, the Wear, and the Tees would hasten to 
follow the good example set by Belfast. 


Tue CoALING oF WARSHIPS. 


A paper by Mr.. E.._H. Tennyson d’Eyncourt, 
entitled ‘‘ Fast Coaling Ships for our Navy,” was 
next read by the author. This paper we shall print 
in full in an early issue. 

Mr. G. C. Mackrow opened the discussion. He 
pointed out that before now members of the Insti- 
tution had done good work in urging the Admiralty 
to greater activity in keeping with the times, and 
he trusted it would be so on this occasion. Some 
time ago Lord Charles Beresford had written to 
him for the price of a collier to carry 5000 tons of 
coal, and steam 16 knots, which he wanted for 
Parliamentary purposes. The speaker had con- 
sidered that speed too high, but had got out par- 
ticulars of a 15-knot vessel to carry that amount of 
coal. Nothing substantial had come of the matter 
beyond that it had led to attention being turned 
to the subject. The difficulty was to tranship 
the fuel from the collier to the cruiser or battle- 
ship in anything like rough weather. In the 
United States Navy the matter had been taken up, 
and he understood 20 tons per hour had been trans- 
ferred at sea from a coal ship to a cruiser. Later, 
the Temperley transporter had had some measure of 
success ; but he did not think that apparatus was 
everything that was required. An arrangement had 
been got out at the Thames Iron Works, and had been 
tried to some extent, and so far as it had gone it had 
been quite successful, asmuchas 200tons of coal being 
raised in an hour. It was, however, no good transfer- 
ring coal more quickly than it could be stowed on 
the war vessel ; rate of speed of raising was not the 
difficulty. The arrangement was on the continuous- 
rope principle, which was considered preferable to 
the reciprocating system, and there was a heavy 
weight slung tokeepthe rope tight. What was needed 
to prove the value of the invention were some 
practical trials at sea. Admiral Wilson, when Con- 
troller of the Navy, had taken great interest in the 
matter, and it had been brought before the notice 
of other Controllers in succession ; whilst Admiral 
Durnford and Admiral Carr had both given the 
subject some attention. Unfortunately, admirals 
would come for comparatively short periods, and 
when they departed there was the same work of 
explanation and instruction to be gone through all 
over again with the successors. The company had 
offered to provide the collier and the gear if the 
Admiralty would find the war-vessel to be coaled, 
but nothing had been done., There was a fear 
that the suspended weight might carry away and 
go through the bottom of the ship; but the 
speaker thought there was no chance of this, as a 
safety arrangement had been provided which acted 
asa brake. It had also been suggested that the 
weight should be within a water-tight trunk run- 
ning-through to the bottom of the vessel, so that if 
it did fall, the ship would not be flooded ; but this 
Mr. Mackrow considered was unnecessary. The 
apparatus had been seen at work by the various 

aval Attachés in London, and arrangements were 
in progress for it to be tried at sea by the German 
Government, so he hoped he would be in a position 
to communicate something definite as to its prac- 
tical working at a future time. 

Admiral Cleveland said he joined issue with the 
paper to the extent that he considered that liquid 
fuel would shortly supersede coal, and he therefore 
hoped the Admiralty would not go to the expense 
of building special coaling-vessels, such as the 
author proposed. It was a very difficult matter to 
transport coal at sea, but it would be an easy thing 
to pump oil from one ship to another. 

ofessor Biles pointed out that the paper had 
proposed something that was novel, and therefore 
it was sure to be subjected to criticism. He would 


the mercantile vessel might be made to serve for 
warlike purposes. The essence of the author’s 
peonoeal was the coaling at sea, and this Mr. 

ackrow had just told the meeting had not yet been 
done. That was therefore a missing link, and until 
this was supplied the programme could not be 
completed. ere were, however, in the port of 
Belfast at the time several large ships which would 
serve for the pur sketched out by the author, 
and which did useful work in time of peace. As 
the paper really opened up the question of the 
subsidising of mercantile vessels for war, he would 
suggest that such ships should be retained by the 
Government, and a subsidy paid. 

Mr. James Hamilton pointed out that nothing 
was more helpless than a battleship without coal, 
unless it was one without coal and ammunition 
too. He therefore thought that if anything was 
proposed to replenish supplies, it was worth every 
consideration. 

Captain Angier, speaking as a shipowner, was 
of opinion that the country was drifting too far in 
the direction of getting the Government to do 
everything. He would prefer that subsidies should 
be given to private shipowners, so that colliers 
would be forthcoming in case of war. The private 
individual always did things better than a Govern- 
ment department, and public money would be 
saved by trusting to individual enterprise, en- 
couraged by subsidies. Admiral Cleveland had 
referred to the substitution of one kind of fuel 
(coal) for another (oil). For his own part he looked 
forward to doing away with the boiler altogether, 
and seeing the time when war and merchant ships 
would be propelled by the same description of 
engine that drove motor-cars. 

In replying to the discussion, Mr. d’Eyncourt said 
that the mechanical difficulty of transporting coal 
at sea had been so far solved that with the ‘‘ haul- 
abouts,” or dumb barges, which were towed, as 
mentioned in his paper, the coal was taken on 
board the warship at sea, and he did not see why 
the same thing could not be done with the colliers 
he suggested. He did not suggest that the 
operation could be carried on in a rough sea, 
but it might be effected in sheltered spots even 
in bad weather. In regard to the remarks of 
Admiral Cleveland, the ships he suggested would 
do equally well for oil-fuel ; it was merely a matter 
of detail of internal design, and did not affect the 
rinciple. It had been suggested that it would be 
lester to use existing ships rather than build special 
vessels. If there were certainty that such ships could 
be always at command, and if the appliances needed 
could be fitted quickly enough, then the plan of 
subsidised merchant vessels might be advisable as 
being cheaper. He was afraid, however, that a 
war might be over before some of the ships would 
be available for use. 

Lord Glasgow, in proposing a vote of thanks to 
the author, said that if coaling could be effected at 
sea, it would be a great gain; but he did not see 
much promise of it being done. 

A paper by Mr. James Hamilton, on ‘‘ Mercan- 
tile Cruisers fitted with Housing Propellers,” was 
also read and discussed. Pressure on our space 
this week, owing to the continuation of our report 
of the Engineering Conference, compels us to leave 
over this and the subsequent proceedings at the 
meeting until our next issue. 


(Zo be continued.) 








ROYAL AGRICULTURAL SOCIETY’S 
SHOW. 

On Wednesday last the Royal Agricultural Society 
of England opened its first Show on the permanent 
ground which it has purchased near London. This 
ground lies about half-way between Willesden Junc- 
tion and Ealing, and is served by several railways. 
The Great Western Company has made a station on 
its new High Wycombe branch; the London and 
North-Western Company has also made a short line, 
which is reached from Willesden ; while the Ealing 
and Harrow line of the Metropolitan District Rail- 
way has a station quite close. Unfortunately, the 
district is very little known to Londoners, and 
it will take some time before they realise exactly 
where the Show Ground is. The last Royal Show 
which took place in London was held at Kil- 
burn in 1879, in pouring wet weather, which 
rendered the whole ground a morass. The present 





point out that the question had to be considered 
from an economic point of view. It was not possible | 
to trade with a battleship during peace time, but | 


ground is, like that at Kilburn, formed of very 
heavy clay, and after the great rain of last week it 
was extremely soft and muddy. Fortunately, 





three fine days interposed before the Show opened, 
and during that time the north-east wind effected 
much drying. However, where heavy vehicles had 
been the grass was cut into deep ruts, and in some 
places the mud was several inches deep. At the 
machinery-in-motion stands, where the heaviest 
weights were dealt with, it was necessary to con 
struct wooden pathways, leading from the main 
roads to the stands. But probably before the end 
of the week the ground will be fairly dry, and will 
be capable of being walked over in all j 

It has been our custom to give a table showing 
the results of all the previous shows from the year 
1839 down to the present. As the Society is now 
entering upon a new phase of its existence, and has 
abandoned the practice of moving from place to place 


Country Meetings of the Royal Agricultural Society. 
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| Number Financial 
Year, | Place ofCountry | of Im- B cca Result 
| Meeting. a Admitted. (+ s Tout 
ean 5; £ 
1896 Leicester .. 6,447 146,277 + 3,600 
1897 | Manchester 7,340 217,980 | + 4,074 
1898 Birmingham* 4,938 98,277 — 1,568 
1899 Maidstone* 4,231 68,576 — 6,382 
1900 York 4,933 87,511 — 3,468 
1901 Cardiff 4,070 167,423 | + 1,998 
1902 Carlisle 3,916 | P — 2,898 
1903 London 5,524 


| 


_ * Exhibits in special shedding are grouped together, and do not 
bear separate numbers. 





each year in favour of remaining stationary in 
London, it will no longer be desirable to give this 
table in full. We therefore omit. all but the last 
eight lines, in order that a comparison may be 
made between the results obtained in London and 
in the provinces. Last year we entered at great 
length into the reasons which had caused the 
Society to abandon its former practice. These 
reasons were mainly financial, and were founded 
upon the often recurring losses which were made 
by these shows, and which are shown by the table 
we print. It is not necessary to go into this sub- 
ject again, and we can only hope that under the 
new conditions the finances of the Society will be 
more prosperous. Evidently exhibitors regard the 
change with considerable hope, for the exhibits of 
live stock, of poultry, and of produce, are greater 
than they have been for the last four or five years, 
while the shedding in the implement yard, mea- 
sured in feet, is greater than it has been since 
the Birmingham Show, and the stands are more 
numerous. It is somewhat unfortunate from the 
point of view of the engineering exhibitor that the 
formation of the ground is such as not to oblige 
the ordinary visitor—who is usually much more 
interested in animals than in machinery—to pass 
near the machinery in motion. This is arranged 
in practically one corner of the ground, at a very 
considerable distance from the p aan . This 
latter is the great centre of attraction, and out of 
the very many thousands of persons who are 
expected, only a small percentage will ever see 
the machinery in motion. Formerly they could 
scarcely get to the ring without ambing sight of 
it ; and, as moving machinery has a great attraction 
for the public, many of them took the road which 
led them past it, as it was really very little longer 
than the main avenue. At the time of writing it 
is difficult to say what the prospects of the Show 
really are. On the first day the number of visitors 
was slightly greater than those on the 5s. day at 
Carlisle ; but less than those on the corresponding 
day at Cardiff. On the second day the rete, was 
11,839, as against 17,367 at Leicester, 21,905 at 
Manchester, 10,438 at Birmingham, 8904 at Maid- 
stone, 11,320 at York, 23,577 at Cardiff, and 7546 
at Carlisle. We hope that the 1s. days at the end 
of the week will see a great crowd at Park Royal. 


Tue ENGINES. 


There is the usual display of high-class engines, 
better in material and workmanship than ever, but 
not greatly different in design. The agricultural 
engine has got as far towards perfection as it is 
likely to proceed until we have new materials. The 
engineer now waits upon the metallurgist before he 
can make much advance, and although here and 
there an enthusiast tries to make a radical depar- 
ture from established practice, it is not likely we 
shall see much improvement until we have better 
metals and alloys for the purpose. 

Messrs. Wallis and Steevens, Limited, Basing- 
stoke, brought for the first time to these Shows 4 
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compound double-crank road locomotive, of 8 horse- | 
power. This has three speeds, and is mounted 
on springs, both on front and on hind axles, the 
teeth of the gearing being long enough to allow 
for the limited play of the springs. Brakes are 
fitted to the inside of each of the travelling wheels. 

Messrs. William Foster and Co., Limited, Lin- 
coln, also show a newly-designed hauling-engine. 
This is a compound engine of 8 horse-power, and 
has an arrangement of springs on the rear axle, 
which we hope to illustrate. There are three 
speeds in the gearing, with an ingenious interlock- 
ing arrangement to prevent any two speeds being 
in gear at the same time. This device, which we 
shall illustrate, recalls some early forms of signal 
interlocking mechanism. 

The Simplex Balanced Motor Syndicate, 75, 
Southwark-street, London, show an engine which 
departs so widely from standard practice that it 
is difficult to describe it intelligibly. What, by a 
misuse of terms, may be called the cylinder, is 
both circular in cross-section and circular in eleva- 
tion. It is practically a hollow ring, and in the 
ring are two long curved pistons. Steain is first 
admitted between two adjacent faces of the pistons, 
forcing them apart, and then between the other 
two faces. Thus the two pistons reciprocate 
simultaneously in opposite directions. Each piston 
is connected to a shaft, situated at the centre of 
the ring, and consequently the shaft shares in its 
motion, turning backwards and forwards. Levers 
on the two shafts are coupled by connecting-rods 
to a pair of crank-discs on another shaft, and drive 
this latter continuously. We gathered that large 
claims were made for this engine on the score of 
economy, simplicity, and absence of vibration. It 
is shown mounted on a Moulton’s self - moving 
potato harvester—an implement we illustrated in 
vur report of the Carlisle Show last July. 

Messrs. Charles Burrell and Sons, Limited, of 
Thetford, Norfolk, also show a newly-designed 8 
horse-power road locomotive. This is mounted on | 
springs, the play of the springs being allowed for | 
by the travelling wheel that carries the gear being | 
connected by a link to the bearing of the second | 
motion shaft. The gear-wheel centres are thus) 
kept at an invariable distance apart. The other | 
end of the second motion shaft is carried in a) 
gimbal, and can thus oscillate through the ex- 
tremely small angle which is necessary. 

Messrs. Marshall, Sons, and Co., Limited, of the 
Britannia Iron Works, Gainsborough, have, as usual, 
a large exhibit of their high-class engines, including | 
not only agricultural and portable engines, but also | 
horizontal engines, and a high-speed open-fronted | 
vertical engine, fitted with piston valves. The | 
principal horizontal engine shown has a cylinder | 
12 in. in diameter by 30 in. stroke, and is fitted 
with double-beat valves operated by automatic trip- | 
gear. The traction engines shown are two in| 
number, the larger, rated at 7 nominal horse-power, 
being a single-cylinder simple engine, while the) 
other, rated at 6 nominal horse-power, is a com- | 
pound engine designed to take steam at an initial | 
pressure of 160 1b. per square inch. Messrs. Robey | 
and Co., of Lincoln, Messrs. John Fowler and Co., | 
of Leeds, and Messrs. Ransomes, Sims, and Jefferies, | 
of Ipswich, have also fine displays of engines. 

Messrs. Aveling and Porter, Limited, of Rochester, | 
show a 6-horse-power three-speed road locomotive, | 
and an 8-horse-power compound road locomotive, as | 
well as a 15-ton road-roller and a traction engine. | 
There are no real novelties in the designs, which, | 
indeed, are hardly to be anticipated, considering 
how long the process of ‘‘natural selection ” has 
been in operation on this class of engine. As years 
go on, improvements in machinery have permitted 
a steady improvement in the finish of the engines, 
which now compare favourably in this regard with 
the best class of railway locomotive work. 

Steam wagons and cart are an imposing fea- 
ture in the Show. Usually there are two or three, 
but this year they are more numerous. One has only | 
to walk out into the streets of London to see that 
they are becoming very common, while they are | 
often to be met with in the provinces. 

Messrs. C. and A. Mader show their steam 
motor-wagon at the stand of Messrs. Cottrell, Rose, | 
and Co., Limited, of Hungerford, Berks. We 
hope to illustrate this engine shortly, and shall 
therefore confine ourselves to a short description, 
although the many ingenious features and the well- 
considered design tempt us to write at great length. 
The vehicle is 18 ft. 6in. long by 6 ft. 6 in. in ex- 
treme width. The wheel-base is 9 ft. long. The plat- 





‘require in a year is not great. 


form has 100 square feet of surface, being 15 ft. 6 in. 
long by 6 ft. 6 in. wide. The driving-wheels are 3 ft. 
in diameter by 9 in. wide, and the steering-wheels 
2 ft. 9in. by 6 in. The boiler is of the semi-flash 
type, and has no water-level and no water-gauge. 
The supply of air and water to the boiler is auto- 
matic, leaving the driver nothing to do but to steer 
and control the vehicle. The heating surface is 
70 square feet, the grate area 2} square feet, and 
the test pressure 2500 lb. per square inch. The 
engine is compounded, with cylinders 4 in. and 7 in. 
in diameter by 5 in. stroke, and there are two 
speeds of gearing. A noticeable feature of the 
design is that the whole of the machinery is carried 
on a platform, framed in channels, below the goods 
platform, and that the machinery platform has 
independent springs. There is ample room between 
the two platforms for access to the machinery. 

A 4-ton steam motor-lorry is shown by the 
Wantage Engineering Company, Wantage, Berks. 
This is, of course, somewhat over the statutory 
weight ; but we were informed that it can be built 
within the 3-ton limit if required. It has cylinders 
6 in. and 4}? in. in diameter respectively, and is 
rated at 25 indicated horse-power. It has a central- 
fed fire-tube boiler. Messrs. Fodens, Limited, 
Sandbach, show a steam tipping-cart, the engine 
and boiler being of the traction engine type, and 
the side-plates of the firebox being carried back- 
wards to form the frame of the car. Mann’s 
Patent Steam Cart and Wagon Company have a 
lorry of novel construction. The platform is de- 
tachable, and is provided with small travelling 
wheels of its own. It is run over the body of the 
wagon, which is provided with two cross-beams 
that can be raised and lowered by means of 
screws. When these screws are turned, the cross- 
beams rise and lift the platform, raising its 
wheels clear of the ground. At the end of a 
journey the load-platform can be lowered, and the 
motor run from beneath, leaving the load to be 
dealt with later. The Yorkshire Patent Steam- 
Wagon Company, Hunslet, Leeds, also show their 
well-known type of steam-wagon. 


Winp ENGINEs. 


There is a very good exhibition of wind pump- 
ing-engines on the ground, there being twenty 
on show in all; but as we described many of 
these in detail in our issues of April 17 and 24, 
we will not enter into further particulars of them 
here. It will be remembered, however, that our 
article then referred to wind-engines which were 
taking part in the competition for the 501. prize 
offered by the Royal Agricultural Society for the 
most efficient wind-engine for pumping water. The 
full results of these trials are not yet published, 
though we expect that very shortly they will be. 
In the meantime we may say that the wind-engine 
which won the first prize in the competition was 
one made by Messrs. Goold, Shapley, and Muir, 
Limited, of Brantford, Canada; while the winner 
of the second prize of 20/. was one made by Messrs. 
Thomas and Son, of Worcester. 


Gas anD O1t ENGINEs. 


The outstanding feature of the Show in relation 
to oil and gas engines is the sudden appearance of 
the petrol-motor. Hitherto scarcely any but heavy 
oil-engines have been exhibited, but this year there 
has been a recognition of the great advantages of 
the spirit-engine. Its small size, light weight, 
and readiness for starting are great recommenda- 
tions, while the cost of the fuel is not so important 
as it would be if such machines ran 54 hours a 
week all the year round. They have, what the 
electricians would call, a bad load factor, and only 
run occasionally, or at certain seasons, such as 
harvest time, so that the total amount of fuel they 
One exhibitor 
recommended benzoline, which, he said, could be 
obtained at 93d. a gallon, while paraffin generally 
costs 64d. The most interesting exhibit in this 
regard is that of Mr. Walter A. Wood, of 
36, Worship-street, London, who shows a self- 
binding harvester with a petrol-motor attached. 
The motor appears to be of the design used on 


motor-cars, and is mounted on a bracket at the | 


side of the harvester. There is gearing toallow the 
speed of the knife and packers to be varied while 
the travelling speed remains constant. 

Mr. John Scott, of 12, North St. Andrew-street, 
Edinburgh, also shows a 10- brake- horse-power 


‘ 


tractor and as a prime mover for pumping, thresh- 


ing, chaff-cutting, and the like. The problem of 
making self-moving agricultural implements which 
will travel over the land to sow, reap, and the like, has 
always had an attraction to inventors, but hitherto 
it has proved almost insoluble on account of the 
weight to be dealt with and the softness of the soil. 
It may be that the petrol-motor will render the 
same assistance to this class of inventor as it has 
to those who are interested in aerial navigation ; 
but there still remains much to be done. The 
horse, as a piece of mechanism, is hard to beat at 
slow speeds. It is at high speeds that he fails. 

Ivel Agricultural Motors, Limited, Great Marl- 
borough-street, Regent’s-street, London, show one 
of their petrol agricultural tractors, which can be 
used, not only for hauling ploughs, cultivators, 
mowers, and the like, but for ordinary road trac- 
tion as well, and can also be employed for driving 
threshing-machines, _ chaff-cutters, and the like. 
The machine is mounted on three wheels, and is 
titted with a two-cylinder engine. 

Messrs. Drake and Fletcher, of Maidstone, also 
have on view a self-moving agricultural petrol-motor 
of 16 brake horse-power. This is designed to do 
ordinary estate work, and also to act.as a tractor. 
Naturally it will not fulfil all the functions of a 
steam agricultural locomotive, as it has not the 
weight of the boiler to give it the necessary adhe- 
sion, and its wheels are of comparatively small size. 
The ability of a traction engine to go through 
hedges, over ditches, and up and down banks is 
only to be realised when it is seen. 

Petrol- engines are also shown by Mr. R. L. 
Capell, of Northampton. They were manufactured 
by Messrs. Fairbanks, Morse, and Co., of Chicago. 

Messrs. Hewetsons, Limited, 251, Tottenham- 
court-road, London, exhibit a motor-lorry, manu- 
factured by Messrs. Benz and Co., Mannheim. 
It is fitted with an 8 horse-power single-cylinder 
petrol-engine, and will carry a load of 1} tons with 
four speeds forward and one reverse. It is adapted 
for general and agricultural purposes, and the 
makers say that the cost of maintenance is about 
2d. per mile with full load, including petrol and 
lubricating oil. The tare weight of the lorry is 
1 ton 2 ewt. 

The most remarkable exhibit among the gas and 
oil engines is the 125 brake horse-power oil-engine 
shown by Messrs. Richard Hornsby and Co., 
Limited, Grantham. This is far and away the 
largest engine of the kind ever exhibited, and 
shows the enterprise of the firm. It is driven by 
Texan crude oil, which is exceedingly cheap, and 
renders large oil-engines on an equality with steam- 
engines of the same size. We illustrated the engine 
on page 374 of our seventy-third volume (March 21, 
1902), and gave its total cost per brake horse-power 
per hour, including interest, depreciation, and 
attendance, at .426d., the fuel representing .25d. 
out of this. It is needless to say that Messrs. 
Hornsby had a large and fine show of smaller 
engines. 

Messrs. Robey and Co., Limited, Lincoln, have on 
view an improved form of the combined engine and 
dynamo they showed last year. This is a very 
compact plant, and its design is noticeable for the 
fact that the valves are worked by oscillating beams, 
and not by the usual half-speed shaft. Carter’s 
patent oil-engine is shown by Messrs. Blackstone 
and Co., Limited, of Stamford. As we hope to 
illustrate this engine shortly, we will defer our de- 
scription of it for the present. The engine shown 
by the Newton Electrical Works, Limited, Taunton, 
is characterised by a regulated valve which controls 
the inlet of combustible mixture into the cylinder. 
This valve is opened by the suction of the piston, 
and is held down bya spring, the compression 
of which is effected by the governor. When 
the engine is running fast, the governor com- 
presses the spring, and so reduces the lift of 
the valve. he ignition is first effected by a 
lamp and tube, but after the engine has been 
running a little time, the ignition is caused by a 
supplementary tube, which is kept hot by the. 
explosion in the cylinder. The Campbell Gas- 
Engine Company, Limited, of Halifax, have 
brought out a new governor, which is mounted 
}on a horizontal shaft separately driven by skew- 
gear. The governor is provided with an adjustable 
_counterweight, to enable the speed of the engine to 
| be varied while running. 
| Messrs. Crossley Brothers, Limited, Manchester, 





_ petrol-motor combined with a cultivator anda drill. | had, as usual, a large show of gas and oil engines. 
|The same engine is held out as being available as a' They are now making their large engines with 
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equilibrium exhaust valves. The load on a plain 
exhaust valve may easily be a ton, throwing a great 
strain on the cam and on the screw wheels. By the 
use of an equilibrium valve this load is greatly re- 
duced. Messrs. Crossley are also casting radiating 
bars inside the breech-pieces of the cylinders. 
Formerly these pieces were apt to crack from un- 
equal expansion, but since the radiating bars have 
been adopted such accidents have ceased. On this 
stand there are two gas-producers in action. One 
is blown by a fan, and the other driven by the 
suction of the piston of the engine to which it was 
attached. In neither case is there a steam boiler, 
the steam being supplied by the evaporation 
of water partly in the scrubber and cooler, and 
partly in a vessel formed in the top of the 
generator. The necessity in the past of having 
a boiler to produce steam for a gas- generator 
has much retarded the use of such apparatus. Now 
that the boiler is no longer necessary, and that all 
the sensible heat carried out of the generator by 
the gas is returned to it in the form of steam, gas 
generators should become more common, for they 
are exceedingly economical, and will work with 
little more than a pound of anthracite per horse- 
power hour. The new Dowson suction gas gene- 
rator is shown by the National Gas-Engine Com- 
pany, Limited, of Ashton-under-Lyne, who, as 
usual, had a splendid show of engines, including | 
one of 70 brake horse-power. | 

For years one has heard of a petroleum self-moving | 
engine which was about to be brought out by this 
firm or that, but until this year it has not appeared. 
Now, however, Messrs. James Petter and Sons, 
Limited, Yeovil, Somerset, have brought out an 
agricultural motor and tractor, of 14 brake horse- 
power, using common petroleum. There is provi- 
sion for cooling the circulating water by circulation 
of air, and gearing for two speeds, in addition to 
reversing gear. This engine is intended to be used 
for drawing ploughs, cultivators, mowers, reapers, 
and such-like machinery, and also for driving 
threshing machines and barn plant. We hope to 
illustrate it next week. 

On several stands we noticed magneto-machines 
for igniting gas and oil-engine charges. These de- 
vices have been taken for motor-car practice, and 
are likely to prove valuable, as they enable the 
point of ignition to be fixed with certainty. 


IMPLEMENTS. 


A very varied display is to be seen at the stand 
of Messrs. F. C. Southwell and Co., of 75, South- 
wark-street, S.E. The principal novelty, apart 
from questions of intrinsic value, is, no doubt, the 
“Simplex” balanced steam engine, which we deal 
with elsewhere. An interesting machine here is the 
‘*Ohio” hay-loader, which is a piece of apparatus 
mounted on a pair of wheels, and which can be 
coupled to the back axle of a hay-wain. If drawn 
at the tail of this wagon over a hayfield, the ma- 
chine picks up the hay from the ground and loads 
it into the wain. As originally introduced the 
raising of the hay from the ground was effected by 
a series of reciprocating forks, which pass it for- 
ward step by step up an inclined bed and over 
the top of this into the wagon, which, it should 
be stated, can be filled to a higher level than 
the top of the loader. This year, whilst the 
system of forks has been retained, they have 
been supplemented by the addition of a travel- 
ling screen. It is claimed that a ton of hay can 
be loaded up from the ground into the cart in 
10 minutes. The firm also show the Deering mow- 
ing-machines. The speed of the knives in these 
machines has been raised by 10 per cent. The 
end thrust at the bevel gears is taken by ball-bear- 
ings, whilst roller-bearings are used elsewhere. 
In this connection attention should be called to 
the Deering knife-grinder, which can be clamped 
to any gate-bar or vehicle wheel. The corundum 
grinding wheel is shaped as a double cone, and 
will grind the adjacent edges of two teeth simul- 
taneously. When used for merely sharpening 
cutters, a self-acting mechanism causes the wheel 
to oscillate regularly up and down over the sur- 


and can be moved to one side or other of the centre 
line of the machine by means of a handle and 
link work provided to this end. 

At the next stand the. Massey-Harris Company, 
Limited, of Bunhill-row, E.C., display a full line 
of their well-known harvesting machinery; but 
they informed us that this year they have nothing 
novel on view. The McCormick Harvesting 
Machine Company, 71, Southwark-street, S.E., 
show a new attachment for an ordinary mowing- 
machine, fitting it for cutting pea vines. This 
can be fitted to most makes of mower. It 
consists of a small reel resembling those used 
on harvesters, driven by gearing from the 
crank-wheel of the mower. At the same time 
long fingers are provided to supplement the 
ordinary fingers in front of the knife, since pea 
vines draggle more than grass does. Perhaps, 
however, the most striking feature at this stand 
was a 7-ft. harvester and binder, which is probably 
the largest yet used in this country ; 8-ft. machines 
are common in the States, and are often hauled 
by a team of four mules, which are sometimes, we 
learn, driven at a trot. Here, however, crops are 
heavier and farm gates narrow, so that 6-ft. machines 
have been the largest size in common use. The 
7-ft. machine in question has been imported to 
special order for a customer who, from the light 
draught of a 6-ft. machine of the same make, con- 
sidered that his two horses would have no difficulty 
in working a 7-ft. machine. Other exhibitors of 
harvesters were the Plano Manufacturing Company, 
of 115, Southwark-street, S.E., and Messrs. D. M. 
Osborne and Co., of Bell Yard, E.C. 

Inthe matter of ploughs, mowers, and harvesters, 
practice seems pretty well fixed ; but apparently the 
best method of digging potatoes by machinery has 
not yet been settled. The most elaborate machine 
for this purpose was that exhibited by the Victoria 
Engineering Company, of King’s Lynn. This ma- 
chine is intended to be drawn by two horses; it digs 
the potatoes and raises them on to a series of 
shakers, which separate out the earth and pass the 
potatoes on through a riddle, finally delivering 
them into bags. An entirely different type of 
machine is that shown by Messrs. J. Shores 
and Co., of the Trent Iron Works, Doncaster, 
and still a third type, by Messrs. John Wallace 
and Sons, Limited, of Graham-square, Glasgow. 
In the former of these a share cuts under- 
neath the ridge in which the potatoes grow, and 
is followed by a grating consisting of movable 
fingers, which are oscillated up and down from a 
horizontal position by means of gearing. The 
result is that the potatoes are raised to the surface 
of the ground and left there ready for filling into 
carts. In the Wallace machine the share is followed 
by a series of revolving arms, which pick up the 
potatoes raised by the share and fling them side- 
ways against a screen suspended from the framing 
of the machine, from which they drop on to the 
ground. 

Another instrument for collecting hay is shown 
by Messrs. Cottis and Sons, of Epping, in the shape 
of a hay-sweep. This is simply a series of wooden 
fingers, some 6 ft. or 7 ft. long, mounted on three 
wheels, two of which are swivel wheels, whilst the 
third runs on a fixed bearing, which can, how- 
ever, be shifted so that the wheel can rotate 
either parallel to the fingers or at right angles to 
them. In collecting hay, this machine is driven 
along a line of hay as it rests on the ground till the 
collector is full; by shifting the wheel just men- 
tioned it can be moved off at right angles without 
being turned round, and the load conveyed to the 
stack. Another interesting machine is a combined 
swath-turner and hay-collector, due to Mr. T. M. 
Jarmain, of the Haseley Iron Works, Wallingford. 
This machine is merely a very simple modification 
of his swath-turner, in which the swathes are 
turned by a series of revolving toothed plates. As 
arranged for swath-turning, the two revolvers are 
placed one behind the other, so that the hay lifted 
by one falls clear of the other revolver. When 
arranged for hay-collecting, the position of the two 
is altered, so that one revolver feeds hay into its 





faces being ground; but if it is necessary to 
grind out a notch, this ‘‘self-act”’ can be thrown | 
out of gear, and the wheel guided by hand. A| 
riding plough shown at this stand also deserves 
notice. It is built on the lines of the ‘‘ Kid Kan- 
garoo,” but is provided with a seat for the plough- | 
man, who is able to maintain a straight furrow | 
by a steering device of a simple kind. The hook | 
for the whipple-tree, in short, is fixed to a slide, | 


fellow, the result being that four swathes are col- 
lected into one. 

A new distributor for use with dry manures is 
shown at the stand of Messrs. R. J. and H. Wilder, 
of Wallingford. In this machine there are two 
hoppers, one above the other. The upper hopper 
has inclined sides, which can be adjusted. so as to 
vary the width of the slot at the bottom. In this 


cam gearing ; and, working up and down ogni oa 
the slot, it effectually breaks up any clots in the 
manure. The manure falls from this slot into a 
second hopper of very similar construction, and is 
forced through the bottom of this by means of an 
oscillating bar, which replaces the knife in the 
upper hopper. 

A new machine, in the shape of a turnip-thinner, 
is shown by Messrs. P. J. Parmiter and Co., of 
Tisbury, Wiltshire, and consists of two series of 
revolving hoes mounted on a wheeled support. 
From six to eight acres, it is claimed, can be effi- 
ciently hoed per day. 

In corn-drills there appeared little new, but we 
may mention the forced feed drill exhibited by 
Messrs. R. and J. Reeves, of Bratton, Wiltshire. 
This machine is fitted with a neat device for regu- 
lating simultaneously the rate of feed at all points, 
which, however, cannot be very well explained 
without the aid of drawings. 

Messrs. William Glover and Sons, Limited, of 
the Eagle Works, Warwick, show a great variety 
of farm vehicles of all types, and also an ingenious 
emergency tool, which acts at will as a lifting-jack, 
a vice, or a drilling machine, capable of putting 4 in. 
holes through steel plates. is machine can be 
clamped to a cart wheel or gate post, and seems to 
act well in all the capacities enumerated. It weighs 
10 lb., and when used as a jack is capable of lifting 
2 tons. 

(To be continued.) 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Business in the pig-iron 
market continued in very narrow limits last Thursday 
forenoon, when the transactions only amounted to about 
2500 tons. The tone, however, was firm, and Cleveland 
warrants closed 2d. per ton dearer at 46s. 4d. per ton 
cash and 46s. 6d. one month. In the afternoon the con- 
dition of the market was unchanged, the values being firm, 
with little business passing. Cash buyers of Cleveland 
warrants were quoted 1d. up on the forenoon prices at 
46s. 34d. per ton. The settlement prices were :—NScotch, 
52s, .; Cleveland, 46s. 3d.; Cumberland hematite 
iron, 57s. 9d. per ton. The market was quiet on 
Friday forenoon, and prices of Cleveland iron were 
$d. per ton easier at 463. 34d. per ton cash and 
46s. 54d. one month. The dealings were estimated to 
amount to 21,000 tons. The business done in the after- 
noon did not exceed 3000 tons, but the tone was firm, and 
prices of Cleveland advanced to 46s. 44d. cash and 46s. 6d. 
one month. The settlement prices were :—52s. 3d., 
46s. 3d., and 57s. 9d. per ton cash. On Monday forenoon 
the market was quietly steady, and the turnover 
amounted to about 4000 tons, all of Cleveland warrants, 
which changed hands at 46s. 5d. cash and 46s. 7d. one 
month. A Setter tone prevailed in the afternoon, and 
prices of Cleveland advanced 2d. per ton to 46s. 7d. cash, 
and 46s. 9d. one month. There was also an improve- 
ment as regards the volume of business done, the turnover 
aggregating 6000 or 7000 tons; and the settlement prices 
standing at 52s., 46s. 44d., and 57s. 9d. per ton cash. The 
improvement in the tone of the pig-iron markets was 
continued on Tuesday forenoon. leveland warrants 
were strong and prices advanced 24d. per ton further to 
46s. 9)d. per ton cash, and 46s. 1ld. one month. There 
was, however, no expansion of business, the turnover only 

gregating 5000 tons. Scotch and hematite iron were 
idle, but dearer, there being buyers of the former iron at 
52s. 44d. cash, and of the latter at 58s. per toncash. The 
market for Cleveland iron remained steady with a firm 
tendency in the afternoon, the closing prices being un- 
changed from the forenoon. Scotch and hematite war- 
rants were nominally 14d. and 24d. lower respectively. 
The business done amounted to 6000 or 7000 tons. The 
settlement prices were :—52s. 6d., 46s. 9d., and 57s. 9d. 
per ton. The market was a shade easier this fore- 
noon, the Sy of Cleveland warrants declining 1d 
to 46s. 84d. and closing cash sellers. A moderate 
business was done at the lower quotation, some 
7000 tons changing hands. There was no cash business 
done in the afternoon, the turnover of some 3000 tons 
being done at odd rates. Cleveland warrants were dull 
at 48s. 8d. six days, while hematite iron was flat at 
57s. 6d. ten days. The settlement prices were: 52s. 6d., 
46s. 74d., and 57s. 6d. The following are the quotations 
for makers’ No. 1 iron: Clyde and Calder, 63s.; Gart- 
sherrie, 63s. 6d.; Summerlee, 67s. 6d.; Langloan, 70s. 6d.; 
Coltness, 72s. 6d.—the foregoing all shipped at Glasgow ; 
Glengarnock (shipped at Ardrossan), 64s.; Shotts (shipped 
at Leith) and Carron (shipped at Grangemouth), 67s. per 
ton. The unexpectedly large shipments of Cleveland 
pig iron to Scotland still continue with great steadi- 
ness. That they have not had more effect is due to 
the faint suspicion— probably quite unfounded — that 
the iron thus imported is not all going straight into 
consumption, but partly into stock. hether this is 
so or not remains to be seen, but the shipments to 
Germany have likewise lately been a surprise from their 
extent, and, combined with the Scotch shipments, have 
constituted a drain on the Middlesbrough makers’ stocks, 
which they find some —— in meeting for the moment. 
The position with makers all round seems to be scarcity 
of stock, but likewise scarcity of orders for forward de- 
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liveries, in spite of present favourable conditions. Reports 
from America are not indicative of any early improve- 
ment, and the condition of the Stock Exchange securities 
for steel industries is not reassuring as to a continuance 
of their prosperity. The fluctuations in Middlesbrough 
warrants, which alone are worth referring to, have been 
between 45s. 114d. and 46s. 44d. per ton cash. 


Scotch Steel Trade.—This branch of trade still con- 
tinues to improve, and the outlook, gy | on the pig- 
iron market, points to better prices. Steel-makers, in 
anticipation of a fall in the prices of pig iron, reduced their 
quotations much below the level at which the rates ought 
to have ruled, for they obtained no relief in pig iron, nor 
is there any likelihood of any substantial relief for some 
months to come. Meanwhile all the works are taxed to 
their utmost capacity, especially so far as plates are con- 
cerned, this being due somewhat to the desire to obtain 
delivery before the stoppage for Glasgow Fair. Prices at 
present are :—Angle-bars, 5/. 7s. 6d. per ton. ; and plates, 
61. per ton. 


Sulphate of Ammonia.—The market for sulphate of 
ammonia keeps firm at 13/. per ton for prompt delivery— 
Glasgow and Leith. Much business is doing for autumn 
and winter delivery at only slight reductions on the 
prompt prices. The shipments for the year to date 
amount to 73,274 tons, being a decrease of 6857 tons, as 
compared with the shipments at the same time last_year. 
The shipments for last week at Leith amounted to 450 
tons, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Corporations as Manufacturers.—The Sheffield Cor- 
poration are in Parliament seeking additional powers for 
dealing with, amongst other matters, the supply of elec- 
tricity for lighting, power, and cooking purposes. These 
clauses in the Bill were strongly voce by the Sheffield 
Electrical Traders’ Association. In Committee a com- 
promise was arrived at by which the Corporation under- 
took not to manufacture electrical motors, apparatus and 
things for cooking, heating, ventilating, and for motive 
— ; but they are at liberty to supply such as made by 
others. 


The Hand-Cutting of Files.—There is a good deal of 
anxiety amongst the men and women at Sheffield who 
are employed in the file trade as to the character of the 
regulations which the Home Department are about to 
issue for its future government. From time immemorial 
much of the hand-cutting, stripping, and so on, has been 
done in the homes of the workers or in their own small 
and often imperfectly ventilatéd shops, several members 
of the family sometimes taking part in it. A few months 
ago the Home Secretary issued a series of regulations 
which would, if oneal, practically mean an end to the 
old customs. Very strong representations were made to 
the Department on the subject, and an inquiry has since 
been held by Mr. Chester Jones. The new regulations 
and the report have been presented to Parliament, and 
are expected to be made public in a few days. 


Tron and Steel.—Business in all the heavy branches re- 
mains practically unchanged. In the department having 
to do with armour, forgings, and projectiles work is 
slowing down and men are being discharged. On the 
other hand, in some of the machine-shops more men have 
been set on to assist in the early completion of contracts. 
The railway companies are still giving out orders spar- 
ingly, and few shops are fully occupied. There are serious 
complainings of depression in the engineering and mould- 
ing branches, and things are not expected to be better 
until the heavy trades generally look up. It is the ex- 
perience of many of the leading file manufacturers that a 
slightly improved demand has set in, and they are begin- 
ning to call on their stocks to meet orders. They, how- 
ever, say they could do a good deal more if needed. A 
fair business is going on in saws and field and garden 
tools. 


The South Yorkshire Coal Trade.—Steam coal, though 
sometimes difficult to dispose of in consequence of the 
large output and the decreased consumption in large 
works, maintains its price fairly well. New contracts are 
being effected at little or no diminution in previous 
prices. With regard to gas-coal contracts, gas companies 
are insisting on reductions, and concessions are being 
made of 3d. or 6d. per ton on the old rates. House-coal 
is plentiful, but prices are well maintained. Common 
fuel is still scarce and dear. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade. — Yesterday there was a 
fairly large attendance on “Change, the market was 
cheerful in tone, inquiries both on home and foreign 
account were pretty numerous, and a good deal of busi- 
ness was transacted. All qualities of Cleveland iron were 
reported scarce, and, in fact, complaints were not few of 
difficulty experienced in obtaining full supplies on con- 
tracts made. Quotations showed a marked upward ten- 
dency, and the desire displayed by buyers to place orders 
for delivery ahead at about current prices was a grati- 
fying feature of the market, as roa wy, the fact that 
there is more confidence in the future, for a little while ago 
urchasers would not offer as much on forward account as 
or early delivery. No. 3 g.m.b. Cleveland pig was 
46s. 9d. f.0.b. Tees, and towards the close of the market 








that was rather a buyers’ thana sellers’ quotation. No. 1 
Cleveland pig iron was 48s, 9d. to 49s.; and No. 4 
foundry, 46s. 6d., the latter being very scarce indeed. | 
The commoner qualities of Cleveland pig, though they 


did not improve on the same scale as foundry iron, 
showed a decided movement in the right direc- 
tion. Grey forge was 45s. 3d; mottled, 44s. 9d.; and 
white, 44s, 3d. to 44s. 6d. Middlesbrough warrants were 
firm at 463. 9d. cash buyers. East Coast hematite pig 
iron was quiet, but makers were very unwilling to reduce 
quotations, and they asked, as a rule, 57s. for early de- 
livery of mixed numbers, and 57s. 6d. for No. 1. There 
were merchants, however, who were prepared to sell at 
3d. below these rates. No. 4 forge hematite was 53s. 6s. 
Spanish ore showed no change, 50 per cent. rubio, re- 
maining at 16s. ex-ship Tees. To-day quotations for 
makers’ iron were unaltered, but Middlesbrough warrants 
eased by the close to 46s. 7d. cash buyers. 


Manufactured Iron and Steel.—The manufactured iron 
and steel trades change very little, but what alteration 
has occurred is certainly not for the better. Quotations, 
with the exception of steel ship-plates, are maintained, 
but no doubt producers of most descriptions would make 
concessions to secure orders. The following are the 

uotations :—Common iron 62. 10s. ; t bars, 

. 17s. 6d. ; iron ship-plates, 6/7. 10s. ; iron ship-angles, 
6/. ; steel ship-plates, 5/. 157. ; steel ship-angles, 5/. 10s. ; 
and heavy sections of steel rails, 5/. 10s.—all less the 
usual 24 per cent. discount for cash, except rails, which 
are net at works. 


Coal and Coke.—Fuel, on the whole, is steady and firm. 
Demand for gas-coal is satisfactory, and quotations range 
from 8s. 9d. to 9s. f.o.b. Manufacturing coal is quiet, 
and household coal is now very dull. Coking coal keeps 
‘se maed strong. The local consumption of coke continues 

eavy, but the supply is very plentiful, and average 
blast-furnace kinds are not more than 16s, delivered here. 
Foundry coke is firm at 18s. f.o.b. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The steam coal trade has been inactive, but 
prices for large have remained fairly steady, although 

uotations for small have shown a downward tendency. 
The best large steam coal has made 14s. 6d. to 14s. 9d. 
per ton, while secondary qualities have brought 13s. 6d. 
to 14s. per ton. Household coal has m somewhat 
easier ; No. 3 Rhondda large has made 14s. 6d. per ton. 
Coke has shown scarcely — change ; foundry qualities 
have made 19s. 6d. to 20s. 6d. per ton, and furnace ditto 
17s. 6d. to 18s. per ton. As regards iron ore, rubio has 
been quoted at 14s. 6d. to 14s. 9d. per ton; Tafna, 
at 15s. 3d. to 15s. 6d. per ton; and Almeria, at 14s. 9d. per 
ton, freight charges included. 


Rhymney Iron Company.—The directors of the Rhym- 
ney Iron Company, Limited, propose that a dividend 
should be paid of 24 per cent., in addition to an interim 
1 per cent. already paid, making 34 per cent. for the year, 
free of income-tax. The total profits of the company for 
the year ending March 28, 1903, were 65,733/., out of 
which the directors propose to place a further 15,0007. to 
the reserve for sinking new pits, so as to bring up that 
reserve to 115,000/., carrying forward 2275/. 


Tredegar Iron and Coal Company, Limited.—The report 
of the directors for the year ending March 28, 1903, states 
that the.coal trade during the greater part of the year 
remained ina satisfactory condition. Some reaction took 
place in January and February, but prices have since 
recovered, and at present the market is firm and active 
at improved figures. The company’s output of coal was 
1,164,131 tons, and 71,888 tons of coke was also produced, 
as compared with 1,110,085 tons and 66,610 tons respec- 
tively in the previous year. After trials extending over 
two years, the Lords of the Admiralty have admitted 
the M‘Laren Merthyr coal upon their foreign dépdt list, 
and the value of the coal from the M‘Laren pits Nos. 1 
and 2 is consequently enhanced as regards the export 
market. The vain. of aya a | in the neigh- 
bourhood of these collieries has proceeded rapidly. The 
light-rail mill, brick works, wagon, and other shops have 
shown good results. The bar-mills have been let on 
advantageous terms. The obsolete plant connected with 
the furnaces and steel works has been sold. Steps are 
being taken to complete the acquisition of the mineral 
leases relating to the new colliery undertaking authorised 
by an extraordinary general meeting of March 27. It is 
not proposed to commence sinking operations before next 
spring. 








MISCELLANEA. 

WE are requested to announce that full particulars of 
the eleventh International Congress of Hygiene and 
Demography, to be held in Brussels from September 2 to 
aeptoaber 4. 1903, with the travelling and hotel arrange- 
ments, may be obtained from Dr. Paul F. Moline, hon, 
sec. British Committee, 42, Walton-street, Chelsea, 8.W. 


The Board of Agriculture have published a ‘“‘ Memoir 
on the Economic logy of the Isle of Man,” price 
1s. 6d. This volume is a reprint from the larger work on 
the ‘‘ Geology of the Isle of Man,” by Mr. G. W. Lam- 
plugh. It contains full particulars of the metalliferous 
mines, and should on this account be of special service to 
mining students. 


The Board of Trade have recently confirmed an Order 
made by the i Railway Commissioners and entitled 
‘“‘The County of Middlesex Light Railways (Lands) Order, 
1903,” authorising the County Council of Middlesex to 
take lands for widening roads on which 7 railways will 
be laid in the eer of Edgware, Finchley, Friern 
Barnet, Hendon, Kingsbury, Little Stanmore, Southgate, 
Tottenham, Willesden, and Wood Green, in the County 
of Middlesex. 


In Colonel Yorke’s report on American Railways 


‘ 





attention was drawn to the fact that down some of the 
long gradients to be found on Eastern lines handling a 
heavy mineral traffic, the automatic air-brake had proved 
inadequate to control the trains, since the pressure 
gradually leaked off, and it was therefore necessary to 
employ hand-brakes, which were set by brakesmen from 
the tops of the cars. At the tenth annual convention of 
the Air-Brake Association, held recently at Colorado 
Springs, it was stated a combined automatic and straight 
air- brake was now being tested for use in such cases, and 
was found to give good results. The straight air-brakes 
can be held on while the reservoirs for the automatic 
brakes are being recharged. 


The Austrian State Railway, connectin, 
with Vienna vid Innsbriick, through the Aribegy 
means of a tunnel 6} miles long, the approaches to whic’ 
are over very high gradients, attaining at times a limit of 
lin 37. ery powerfnl engines have therefore been 
needed for working the trains over this section. These 
engines have given great trouble in traversing the tunnel 
section of the line, the volume of smoke emitted being 
such as to render the atmosphere almost irrespirable. 
In the attempt to ameliorate matters, the use of coal was 
abandoned some years back, and heavy oils used instead, 
with which it was possible to obtain greater freedom 
from smoke. Nevertheless the administration of the line 
has now decided to abandon steam locomotives entirely, 
and work the traffic over the section between Landeck and 
Bludenz, in which the Arlberg Tunnel is included, entirely 
by means of electric locomotives. 


Some further particulars of the Hall electro-gas signal 
are given in a recent issue of the Railroad Gazette. In 
this type of signal the motive power is obtained from 
liquefied carbonic acid gas, two reservoirs, each holding 
50 lb. weight of CO,, being fixed at the bottom of each 
signal post. The valves controlling the admission and 
discharge of gas from the working cylinder are operated 
by electricity. The ordinary pressure in the storage 
reservoirs is 800 lb. per square inch, but asin a hot sun 
it may increase very greatly, a safety valve blowing off at 


Switzerland 


2400 Ib. per square inchis provided. The full tank pres- 
sure is not admitted to the working cylinder, but there 
is a reducing valve which lowers it to about 40 Ib, per 


naneiee inch. The cylinder and its piston are both of 
phosphor-bronze [mer per to fit, and there are no packing 
rings. Two hundred signal movements can be made per 
pound of gas stored, or a total of 10,000 foreach reservoir 
supplied. The gas costs 24d. per pound, or less than 1s, 
per 1000 movements made. 


On Monday afternoon last the special train which on Fri- 
day conveyed the members of the International Telegraph 
Convention to Glasgow, and covered the distance between 
Euston and Carlisle without a stop, left Edinburgh at five 
minutes to two on the return journey, the intention being 
to cover the 400 miles to London with only one stop. This 
entailed a continuous run of 100? miles over the Caledonian 
line from Edinburgh to Carlisle, followed by the 299} 
miles run from Carlisle to Euston. The special accom- 

lished the first section of the run in 116 minutes, and 
eft Carlisle at 3.59 for Euston. The train passed throigh 
Crewe at 6.54, or one minute before time, and reached 
Eustonat oneminute past10. The express, which wasagain 
drawn by the twoengines Commonwealth and Charles H. 
Mason, consisted of nine dining-cars and two brake-vans, 
and was made up by the London and North-Western 
Company without withdrawing dining-cars from any of 
their ordinary trains. The weight of the train was 420 
tons, each engine weighing 89 tons 4 cwt., and it accom- 
modated 208 passengers, with two attendants and a cook 
to each car. 








Tue Exectric Licnt at Lreeps.—The revenue of the 
electricity department of the Leeds City Council in 1902-3 
was 231,734/., as compared with 178, 4227. in 1901-2, show- 
ing an increase of 58,3127. The revenue from lighting in 
1902-3 was 195,834/., as compared with 161,297/.; and from 
power 35,900/., as compa with 17,1252. It will be ob- 
served that the increase in the revenue from lighting was 
21.4 per cent., while that from power expanded to the 
extent of 109.6 per cent. The number of consumers of 
light in 1902-3 was 2959 as compared with 2320; the 
number of consumers of power was 243 as compared with 
131. The sales of electrical energy effected in 1902-3 
amounted to 4,448,650 units, as compared with 3,065,165 
units in 1901-2, showing an increase of 1,393,485 units, or 
45.61 per cent. The proportion of sales for different pur- 

were :—Private lighting, 3,418,383 units; street 
ighing, 124,829 units; and power, 905,438 units. The 
full effect of a reduction in the price of electrical energy 
which came into operation on September 30, 1901, was felt 
for the first time in the past year, and the average price 
received was also affected by the growing proportion of 
energy sold as motive power. The average price obtained, 
therefore, fell from 3.56d. per unit sold in 1901-2 to 3.02d. 
per unit sold in 1902-3. The working expenses per unit 
sold in 1902-3 were 0.85d., as compared with 1.04d. in 
1901-2. Special charges incident to changes in the system 
of supply were 0.19d. in 1902-3, as compared with 0.14d. in 
1901-2. Interest and sinking fund charges were 0.91d. in 
1902-3, as compared with 2.13d. in 1901-2. The total 
charges per unit were 2.95d. in 1902-3, ‘as compared with 
3.31d. in 1901-2. The profit per unit, after providing for 
interest and sinking fund, was accordingly 0.7d. in 1902-3, 
as compared with 0.25d. in 1901-2. It may be assumed 
that the special charges incident to changes in the 
system of supply will er from the accounts for 
1903-4 and future years. he amount expended on 
capital account in 1902-3 was 116,382/., making the 
aggregate expenditure to March 25, 1903, 671,412/. 
Reserves amounting to 45,5037. had been formed tg 
March 25 1903, ‘ 
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MULTIPOLAR CONTINUOUS-CURRENT GENERATOR. 


CONSTRUCTED BY MESSRS. ERNEST SCOTT AND 


MOUNTAIN, LIMITED, NEWCASTLE-ON-TYNE. 
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Wes illustrate on this page a type of multipolar con- 
tinuous-current generator now being made by Messrs. 
Ernest Scott and Mountain, Limited, of the Close 
Works, Newcastle-on-Tyne, and intended for couplin 
direct to its engine. The armature is of the slotte 
core drum-wound type. The embedded conductors 
are-laid,in the slots after being carefully insulated. 
The core.is composed of steel plates of high magnetic 
permeability mounted upon a cast-iron centre with 
driving slots ; cast-iron ge plates are fitted at 
each side, which not only keep the core plates in 
position, but also support the ends of the armature 
conductors. The commutator is of hard-drawn eopper, 
insulated with mica, and bolted direct to the arma- 
ture core, so that the whole is positively driven, and 
the spindle can be removed if required. The magnet 
frame is of steel, with internal poles, and this type of 
machine is made with four poles in the small sizes, 
and up to 16 poles in the larger sizes. The poles are 
cast separate from the yoke, so that they can be with- 
drawn sideways, and the magnet coils removed if 
required, the poles being secured to the yoke by turned 
steel bolts. The magnet frame is in halves, so that 
the top half can be removed to get at the armature. 
The brush gear is supported by brackets bolted to the 
yoke, and the ring supporting the brush-holders can 

revolved in these brackets by means of a screw 
and hand-wheel. 

The brush-holders are of special design to take carbon 
block brushes, and are each fitted with tension springs 
to vary the pressure of the carbon block on the surface 
of the commutator, and also with a radial adjustment, 
so that any wear of the commutator can be taken up. 
These generators are designed so that the temperature 
rise after a run for six hours at full load will not 





, exceed the temperature of the surrounding atmosphere | a and 4.89 days in the same month a year ago ; 
|by more than 70 deg. Fahr., and the machines are | but these were affected Ms holidays. The number em- 
| capable of withstanding an overload of 25 per cent. ployed was 3.1 per cent. higher than a year ago. 

for two hours, or an overload of 50 per cent. for} Employment continues good in the iron-minin 
short periods without adjustment of the lead of the| industry. In the 133 mines and open works cover 
brushes, <5 | by the returns nearly 16,000 — were employed. 

| The average time worked by the miners was-5.78 days 

per week ; previous month, 5.61 days ; same month a 

| year ago, 5.72 days. 





INDUSTRIAL NOTES. 


Tue state of the labour market, as shown by thé 
returns to the Labour Department of the Board of 
| Trade, indicates generally that there has been little 
' change as compared with the month previous. The 
| total returns relied upon were 3318; of these, 2055 1 
| were from employers, 1176 from trade unions, and 87 | naces in blast. : 
from other sources. The employment chart shows that; Employment in the manufacture of iron and steel 
the proportion of unemployed was just about the slight y improved, compared with last month, but there 
same as in the month previous and a year ago; it was | was a falling-off as compared with a year ago. At the 
also the same as the average for the past ten years. | 202 works covered by the returns 74,564 persons were 
In the engineering trades there was some improve- employed; the total volume of employment, taking 
|ment; in the cotton industries there was a marked | into account the number employed and the number 
| decline; generally there was a slight falling off in| of shifts worked, shows an increase of 2.1 per cent., 
employment. | but a decrease of 2 per cent. as compared with a year 
| In the 226 trade unions making special returns there | ago. 
| was an aggregate of 554,524 meiers ; of these, 22,102,| In the tinplate industry there was a further falling- 
or 4 per cent., were unemployed, as compared with | off, employment being worse than it was a year ago, 
4.1 per cent. in the previous month‘and 4 per cent. in| At the end of the month 383 mills were in operation ; 
the same month a year ago. The average proportion | in the month previous, 390; a year ago, 401 mills. 
during the past ten years was 3.9 per cent. The estimated number of persons employed in the 
month was about 19,150. 





The pig-iron industry shows little change. At the 
works of 123 ironmasters there were 326 furnaces in 
blast, employing about 22,400 workmen. In the pre- 
vious month there were 327, and a year ago 323 fur- 








Employment in the coal-mining industry was fairly | 
good inthe month. At collieries employing 489,731 
workpeople the pits worked on an average 5.21 days | is reported to be fair. 
per week, as compared with 4,82 days in the month ago and a year ago. 


In the engineering industries ae general] 
It is better than it was a mont 
The proportion of unemployed 
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members of trade unions was 3.8 per cent.; previous 
month, 4.2 per cent. ; anda year ago, 4.9 per cent. 

In the shipbuilding trade employment is still slack ; 
though better than in the previous month, but not so 
good as a year ago. The proportion of unemployed 
union members was 8.7 per cent.; previous month, 
9.1 per cent ; a year ago, 6.4 per cent. 

In the building trades employment remains about 
the same, but is not quite so good as a year ago. The 
proportions of unemployed union members in the trades 
reporting have varied but little, but that little is for 
the better. 





In the furnishing and woodworking trades there has 
been improvement ——- In the furnishing trades 
employmentisfair; with mill-sawyers and coach-makers 
it has improved, but with the coopers it is bad asa 
rule. The variations as tothe proportions out of work 
have been but little for the year. 

In the printing and bookbinding trades employment 
has been quiet—rather worse than a year ago; but the 
variations in the number of unemployed union mem- 
bers has only been from 4.9 to 5.1 per cent. in the 
previous month and 4.7 per cent. a year ago. In the 


paper trades employment is dull in England, good in| passe 


Scotland. The proportions of unemployed were 3.3 
per cent.; a month ago, 3.2 per cent.; and a year ago, 
2.4 per cent. 

The glass trades continue dull; the pottery trades 
show a further improvement ; the brick and tile trades 
are fairly active. 

The cotton trade show a marked decline in the 
spinning branch, and is dull in the weaving branches. 
The number of females employed on full time has fallen 
10 per cent. 

‘mployment in the woollen trades continues good 
generally, and in the worsted trades it is fair ; but | 
about 81 per cent. of the female workers were on full 
time. In the hosiery branches it has declined ; in the 
flax trade it is good ; in the jute trade it is slack. 

In the boot and shoe trades employment is quiet, 
but there has been a slight improvement, and it is 
better than it wasa year ago. In the other leather 
trades it is dull—worse than a year ago. 

Agricultural labourers have been well employed, 
except when the weather intervened. At the docks 
and wharves in London there was some improvement, 
but employment was not so good as it was a year ago. 
The number employed was far below the average. 





The total number of fresh labour disputes recorded 
in the month was 27, involving 11,037 workpeople, as 
compared with 4715 in the previous month, and 7385 
in the same month of last year. But the aggregate 
number involved in disputes, new and old, was 16,888 ; 
in the month previous, 10,861 ; in the same month a 
year ago, 16,197. The aggregate time lost in disputes 
amounted to 217,000 working days; in the month 
previous, 171,900 days ; and in the same month a year 
ago, 145,400 days. These aggregates show the losses 
to trade by such labour disputes. In all, 22 disputes, 
new and old, were settled, involving 9797 workpeople. 
Of these, seven, involving only 594 persons, were settled 
in favour of the workers ; 10, involving 7768 persons, 
were in favour of the employers ; the other five, in- 
volving 1435 persons, were compromised. 

The changes in the rates of wages affected 128,400 
workpeople ; of these only 1400 received advances, 
127,000 suffering reductions. The net effect of all 
the changes was equivalent to a decrease in wages of 
about 2200/. per week. The changes in the previous 
month affected 24,700 persons, the net result being 
equal to a decrease of 790/. weekly. Inthe same month 
a year ago 259,400 persons were affected, the decrease 
being equal to 9300/. weekly. All these changes were, 
in the aggregate, adverse to labour. The Durham 
coalminers, and the engineers on the Clyde and the 
North-East Coast were the chief industries affected. 
One change alone, affecting 107,500 workpeople, was 


1000 persons, was effected under the sliding scale. The 
others, pr ween | 19,900 persons, were arranged by the 
parties affected. Only three, affecting 5000 persons, 
caused a stoppage of work, 





The June report of the Boilermakers and Iron Ship- 


builders indicates an improvement in trade by the | sections ; best-bar makers report a slightly increased | 

demand, but their books are not well filled with orders. | 

previous to 6647 this monta. Of the decrease, 471 | Unmarked iron only sells from hand to mouth, and | gountr 
As | often low rates have to be accepted. More has been | poems t 


reduction of 522 on the funds—from 7169 in the month 


were in respect of home donation, travelling, &c. 


| week, there being five weeks in the aggregate for the 
month. There was a net increase of 94 members in 
the month, after allowing for deaths and exclusions for 
arrears. It is notified that a branch has been opened 
at Bloemfontein, South Africa. 
Western Australia Boilermakers’ Union reports that 
there is no demand for men there at present. 
members have voted 2/. per week to the Penrhyn 
Quarrymen, and the Council have resolved to ask the 
members to invest 300/. in the proposed co-partnership 
quarry scheme. Notices are given as to the mortgages 
on property by the society, payment of insurance 
money, mice g payment of ground-rents by the lease- 


of Commons on the Trades Disputes Bill, and also a 


This is interpreted to mean that a motion for inquiry 
was carried. 





The objection of trade union officials to the compo- 
sition of the Royal Commission on Labour is growing 
more and more intense. The resolution given in these 
Notes in last week’s issue was strengthened by the 
delegate meeting to which it was submitted, and was 
d unanimously. Last week a joint committee 
meeting of the Parliamentary Committee of the Trades’ 
Congress, the National F 


which the following resolutions were passed unani- 
mously :—(1) ‘‘ That this joint committee, represent- 
ing every phase of trade unionism in Great Britain 
and Ireland, protests against the appointment of the 
Trades Disputes Commission, as being calculated to 
hinder an early settlement of the objects at issue ; and, 
further, in addition to this fundamental objection, we 
protest — the composition of the Commission, 
which includes a majority of members already publicly 
committed to a course of action in relation to the sub- 
ject they have to examine and report upon, and in 
addition contains representatives of organised em- 
ployers, but no representative of organised workers, 
and is, therefore, neither impartial nor judicial.” (2) 
‘* That pending the full discussion of the question at 
the approaching Trades Union Congress, this joint com- 
mittee recommends that no trade union or trade union 
official recognises or gives evidence before the Trades 
Disputes Commission.” It was further resolved to 
send out acircular tothe trades with these resolutions. 
The strange thing is that none of these bodies took any 
action pending the appointment of the Commission, but 
waited until it was too late to do anything but grumble 
and protest. It was not so in 1867 or 1874. 





The question of the fiscal policy of this country, of 
Free Trade, Protection, or Preferential tariffs, is 
political, and as such does not come within the purview 
of these Notes. Buta record of the attitude of, and 
the action taken by, the labour leaders and officials of 
trade unions in respect of that question is well within 
their scope. As the official mouthpiece of the unions, 
the Parliamentary Committee of the Trades Congress, 
representing 1,500,000 trade unionists, have passed a 
resolution strongly condemnatory of the proposals of 
the Colonial Secretary, and denunciatory of the view 
that wages will rise as a consequence of preferential 
tariffs in favour of the colonies. That resolution is so 
decided and strong that it is probable it will largely 
influence other labour organisations in the direction 
intended. The miners and other trades have — 
resolutions of a similar character. All the labour 
candidates who have spoken take the same or similar 
ground. It is probable, therefore, that the working 
classes in the organised trades will take up an attitude 
of direct and open opposition to the proposals shadowed 
forth by the Colonial Secretary. They have not yet 
spoken out as to the proposed inquiry into the matter 
as proposed by the Government. Commercial men, 
manufacturers and traders, as well as the working 
| classes, have, however, a direct interest in the composi- 
| tion of the body called upon to inquire. It ought to 





| ought to be public. 





The position of the iron trades in the Wolverham- 
ton district is not very reassuring. There have been 
no signs of materiel improvement either in the crude 
or finished iron branches. Dulness is reported in all 


The secretary of the | 
The | 


holders. A report is given of the debate in the House | 


complete division list of the ‘‘ Ayes ” and the ‘* Noes.” | 


eration of Trades, and of | 
the Labour Representation Committee was held, at | 


effected by the Conciliation Board, and one, affecting | be a strong representative body ; and the Commission | 


motor makers have been busy. In branches con- 
nected with railways there has been general activity, 
and fairly so in bridge and girder construction, and tank 
and gasholder erections. In the hardware industries 
there are variations in activity, but it is exceptional 
| for any to complain of bad trade. Some branches are 
slack, but as a rule employment is fair—moderate to 
good. Anchor-smiths and anvil and vice-makers report 
trade as slack, but makers of electrical castings, 
hurdles, and iron fences are fairly busy. With ake. 
makers there is improvement, and also with file-makers 
and edge-tool fave ti but chain-makers at Cradley 
Heath mi, sod trade as slack. Full time is being worked 
_in locks, keys, and latches, and builders’ ironmongery 
generally, and some other branches of trade. 








| The position of the iron trades in the Birmingham 
district is not regarded as satisfactory. The market 
was quiet last week, and the prices of crude iron, 
though nominally at list rates, were weak, concessions 
| being made to secure business, although makers com- 
plain that they cannot afford reductions in prices. It 
is said that Belgium and German iron is again in 
| competition. Finished iron maintains its rates, espe- 
cially marked bars, but unmarked iron has been in 
slow demand. It is reported that the demand for steel 
| for constructive purposes has fallen off, but the rates 
are unchanged. There has been little variation in 
other classes of iron. In the engineering and allied 
trades the situation remains about the same. The 
variations in employment throughout the Midlands 
has been only about 0.2 per cent. for a whole year. 
In the Birmingham district itself there is little change, 
employment for engineers and pattern-makers being 
ood generally, but with toolmakers it is rather slack. 

otor-makers are fairly busy; cycle-makers are quiet. 
The gun trade, for military purposes, is quiet, but for 
sporting purposes fair. Brassworkers are busy, except 
in the bedstead, fender, and fire-brass branches, which 
are quiet. In the other iron, steel, and metal-using indus- 
tries employment generally has been fair to moderate, 
but in some it is from quiet to slack. The tube trade 
is better employed in this district than in other parts 
of the Midlands. On the whole there is not much to 
complain of in respect of employment; but there seems 
to be a lack of buoyancy. 











The position of the engineering and allied trades in 
Lancashire continues pretty much the same as last re- 
ported. The slowness in the iron trades would seem 
to indicate that expectations of any very great change 
in the direction of increased activity are not enter- 
tained ; and yet employment in the engineering in- 
dustries is fairly good. Taking Manchester, Salford, 
and Liverpool, the proportion of unemployed union 
members was 3 per cent.—about the same as in the 
previous month ; a year ago it was 5.7 per cent. In 
the Oldham, Bolton, Blackburn, and other engineering 
centres the proportion was 4.4 per cent.; in the pre- 
vious month, 5.4 per cent.; a year ago, 5.7 per cent. 
These proportions indicate improvement. In the 
Manchester, Salford, and Liverpool districts employ- 
ment generally in these industries are described as 
fair ; with pattern-makers, ironfounders, and core- 
makers it is good, also with machine workers ; boiler- 
makers are moderate ; brass-founders and finishers are 
quiet. At Crewe all sections are busy. In the other 
centres there are variations ; textile-machine-makers 
are not overpressed with work ; but generally employ- 
ment may be described as from fair to moderate ; but 
in some branches there is slackness. Still, on the 
whole the position is not unfavourable, nor the out- 
look unpropitious. 





A strike of house-joiners took place at Sunderland 
last week for an increase in wages to 10d. per hour. 
About 600 men came out, some 50 or 60 having 
obtained the advance. The ship-joiners are not 
affected, as the question affecting them will be dealt 
with by the Conciliation Board. it is thought that the 
strike will be a prolonged one; but it may be that 
| peaceful measures will be resorted to. 











! AMERICAN RAILWAYS. 
| The Organisation and Administration of an American 
Railway.* 

By Lieut.-Colonel H. A. Yorke. 
THE ownership of a railway in America is, as in this 
vested in the shareholders, who exercise their 
hrough a board of directors, with a chairman at 


stated, the total number on the funds was 6647: of doing in common black sheets, but at low prices. | their head ; but, as is well known, these do not play a 


these, only 54 were on travel; on donation benefit, 
2840; members signing the vacant-book, 1085; on 
sick benefit, 1736; on superannuation benefit, 932. 
In all classes there was a decrease except the last. 
The report says, ‘‘ Nearly 1000 are thus in receipt of 
old-age pensions without taxing the people’s food.” 
Suggestions are made as to possible revenue for this 
matter, other than the taxation referred to. .The 
aggregate ee in the month amounted to 
11,1917. 9s. 2d., or at the rate of 2238/. 5s. 5d. per 


| Foreign competition is again causing some anxiety 
among producers. There has been a slackened de- 
mand from South Africa and Australia. It is said 
the uncertainty as to preferential tariffs has been 
affecting trade with these colonies. Steel has been 
weaker in price, and not much in request. It would 
seem that acloud hangs over the iron trades in this 
district. In the engineering and allied trades em- 
ployment has been fairly good, especially with engi- 
neers, boiler-makers, and pattern-makers. Cycle and 





‘ 


| very important part in the management. 

| ‘She directors elect a president, who is the chief execu- 
| tive officer, and exercises all the real powers of control 
| and direction. hog cong: | the president is also chairman. 
| It is interesting to note that the president is sometimes 
| an engineer ; for instance, President Cassatt, of the Penn- 
| sylvania Railroad, the most important line in the States, 





* Paper read at the Engineering Conference of the In- 
stitution of Civil Engineers. Section L—Railways. 
June 18, 1903. 
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DIAGRAM ILLUSTRATIVE OF THE TYPICAL ORGANISATION OF AN AMERICAN RAILWAY. 
Board of Directors. 
— 
| i fe | 
Vice-Preditent. Van President. viopPrecident. mers — ae Preeioen: 


hassle vomseaiy 





| 
General Passenger Agents, &c. 


| 
General Freight Agents, &c. 


























General Manager. 
| 
| 
_ (Road.) (Transportation. ) (Machinery.) 
Chief — General ss ate as Superintendent of Motive Power. 
| 
| rs mss ] [ ee Fis l l l 
Assistant Signal Engineer for Engineer for Superinten- Assistant Superinten- Chief Claim Mechanical Assistant for Assistant for 
Engineers. Engineer. Bridges and Maintenance dent of Tele- General dent of Trans- Agent, &ec. Engineer. Engines, Cars. 
Buildings. of Way. graphs. ae portation. 
| lent. 

Superintendents 

of Bridges and Divisional 

Buildings, &c. Superintendent. 

| 
| | | 
Divisional Engineer or Road Master. Train ve Master Mechanic. 
: l Sy ¥. Be l 
[ Ri B | I, ii: | | | 
Supervisor Supervisor Supervisor Despatchers, Train Station Engine Yard General Fore- Foreman of 
of ian of a of Buildings. ‘ : Crews. Agents. Crews. Masters. men al pies Engine House. 
perators, | 
Foremen — oe of &e. Switchmen, Foremen of— j 
oO 0! arpenters, &e. Blacksmiths. 
Trackmen. Bridgemen. Masons, &c. Machinists, ee 
N.B.—On very large organisations there may be several gereral managers, each governing a separate territory, and each having Boilermakers, Firemen. 

under his control forces organised in the above manner. Similarly, there may be, and usually are, several divisional super- Carpenters, 





is an engineer; so also are President Ramsey, of the 
Wabash Railway, President Loree, of the Baltimore and 
Ohio Railway, and President Burt, of the Union Pacific 
Railway, and in addition to these several vice-presidents 
are engineers. In fact, engineers seem to have larger 
opportunities for advancement in this direction in 
America than in England. Or perhaps I should say that 
ability, wherever found, obtains more speedy recognition. 

The president’s authority is supreme, and his brain and 
intelligence direct the entire concern. In this way is ob- 
tained that personal control which, when the man is 
worthy of his position, is productive of brilliant results. 

The president is assisted by a number of vice-presi- 
dents, each of whom supervises one of the departments 
into which the administration is divided. ; 

The principal departments are usually the following :— 

Law department ; 

Treasury department ; 

Traffic department ; 

Operating department ; 
but sometimes there are more. The functions of these 
departments are sufficiently defined by their names, the 
ps an to which it is necessary to draw attention being 
the two last named. 

The traffic department has charge of the passenger and 
freight traffic, the tariffs, the interchange of business 
with other railways, and the commercial relations with 
the public. 

The operating department has charge of the construc- 
tion and maintenance of the railway, its equipment, the 
trains and stations, and of the personnel and discipline 
of the service. . 

The interesting feature here is the separation of the 
traffic or commercial duties from the operating or work- 
ing duties. This arrangement is contrary to English 
practice, which combines the duties of the two into one 
department, called the traffic department. The North- 
Eastern Railway and, I believe, the Great Northern 
Railway have recently adopted an organisation similar 
to the American practice in this respect, and it will be 
very instructive to learn the results. J 

he advantage of this separation can, I submit, meaely 
be doubted. e operating department has charge of all 
the physical resources aga a in the safe and econo- 
mical movement of goods and passengers. It is the life 
and soul of the whole organisation, and upon its vitality 
and the healthy performance of its duties depends the 
very existence of the railway. Its responsibilities are so 
vast, and the demands upon its activity so constant, that 
it seems sound policy to relieve it of all anxieties which 
are not strictly connected with the movement of traffic. 
The operating department is, I suggest, somewhat in the 
position of the works manager of a large manufacturing 
concern, whose duty it is to produce a certain article at 
the most economical rate and as rapidly as possible con- 
sistently with good workmanship. The operating depart- 
ment has to supply transportation at the lowest possible 
rate and in the most efficient manner. The traffic depart- 
ment, on the other hand, resembles the selling agent of 
the manufactory. It sells the article produced by the 
other—viz., transportation—at the best possible price ob- 
tainable. It. watches competitive concerns, makes and 
enforces rates for goods and passengers, builds up the 
business, and transacts all negotiations with other rail- 
ways and with the public. : J 

T propose within the time at my disposal to deal chiefly 
with the operating department. This is under the imme- 
diate direction of the general manager, and is divided 
into :— 

The road department. 

The machinery department. 

The transportation department. y ; 

The general manager may be under a vice-president, 
but in some cases the general manager is the vice-presi- 
dent. I would say here that the organisation am 


intendents, each with a divisional organization similar to the above. 


Painters. 





putting before you is typical of that employed upon a 
fairly large railway, and it is liable to variation, accord- 
ing to circumstances. For instance, sometimes the traffic 
department is under the general manager, although still 
distinct from the operating department ; in others it is 
under a separate officer or vice-president. In very large 
organisations there may be two or three general managers, 
each with his own territory, in which case there would be 
a vice-president over them all. 

The road department is in charge of the chief engineer, 
the machinery department is under the superintendent of 
motive-power, and the transportation department is under 
the general superintendent, all of whom report to the 
general manager. The chief engineer has a large staff of 
assistants at head-quarters, including engineers for new 
works, an engineer for bridges and buildings, an engineer 
for maintenance of way, and a signal engineer. The 
superintendent of motive-power has under him a me- 
chanical engineer, who is in charge of the drawing-office 
and of all standards and details, and two assistants—one 
for engines and the other for cars. The general superin- 
tendent has one or more assistant general superintendents, 
a superintendent of transportation, a superintendent of 
telegraphs, besides a chief surgeon, a chief claim agent, 
and a chief of police. 

When a railway exceeds 300 miles in length, it is 
divided into divisions, which, in thickly-populated dis- 
tricts, do not usually cover more than 100 miles, each 
division being under the control of a divisional superin- 
tendent, in whom is focussed the authority of each of the 
general officers already mentioned. The divisional super- 
intendents, in fact, become the general managers of their 
divisions. The divisional superintendents report to and 
receive orders from the general superintendent. All 
orders to the officers of the road and machinery de- 
partments should pass through them; and although, to 
save time, communications may pass, for example, from 
the chief engineer to the divisional engineer, the divi- 
sional superintendents are responsible for the execution 
of all orders and for the discipline of the men of all depart- 
ments in their divisions. Each divisional superintendent 
has, to assist him, a staff consisting of a train-master, in 
charge of the transportation service, a master mechanic, 
in charge of the machinery service, and a divisional 
engineer, or, as he is frequently called, a road-master, in 
charge of the affairs of the road department. 

The division officers are in immediate charge of the 
operation of the train service, and of the maintenance of 
the road-bed and track, the signals, bridges, buildings, 
locomotives, car-shops, and engine-houses. It is their 
business to see that the work is carried out according to 
the policy adopted by the management. It is not their 
concern whether the policy be wise or not, nor are they 
responsible for the results, except so far as these are de- 
pendent upon the efficient performance of their duties. 

The divisional engineer is assisted by several super- 
visors—viz., of track, bridges and buildings, signals, 
water works, &c. The master mechanic is assisted by a 

meral foreman of the shops, in which there are other 
oremen in immediate charge of the fitters, boiler-makers, 
carpenters, and other workmen. He also has under him 
a foreman of the engine-house, in charge of the locomo- 
tives and their running repairs, and of the enginemen and 
firemen so far as their mechanical duties are concerned. 

The train-master has charge of the train service. He 
has jurisdiction over the stations and yards, and of the 
es in the division, and over the train crews and engine 
crews while on the He must give special atten- 
tion to the weight and tonnage of the freight trains, and 
see that the locomotives are loaded to their full capacity. 
He is assisted by a chief train-despatcher, who is in 
direct charge of the train movements, of the —_ 
lines and operators, and of the office records. e has 
also under him the yard-masters and station agents. 

When a train starts out on the road, its movement is 











watched day and night by the operators at every telegraph 
office, and the time every train passes every station is 
telegraphed to the train-despatcher, who enters the time 
on the train register. At each station is displayed a 
special form of signal known as the “‘train order ms by 
which a train is a gr by the orders of the despatcher, 
who thereby controls the movements of all trains. The 
running of © 4 > trains is, as a rule, governed by the 
time-table ; if, however, they get out of course, the 
assistance of the despatcher is needed. Extra trains are 
entirely dependent on the despatcher. The system of 
train orders is elaborate, there being no less than thirteen 
different standard forms of such orders, but time does not 
permit me to go into this detail of American practice 
and its results. 

I have attached to this brief outline of American 
organisation, which is based upon information kindly 
furnished to me by some of the ——- officers of large 
American — a diagram illustrating the principal 
features to which reference has been made. The two 

ints to which I would draw special attention are :— 
ft) the separation of the traffic from the operating depart- 
ment; (2) the absorption of the engineering oe locomo- 
tive departments into the operating department. 








URBAN RAILWAY TRAFFIC. 
By Sreevuen Butter Corrret, M. Inst. C.F. 

The Relative Advantages of Overhead, Deep-Level, and 
Shallow Subway Lines for the Accommodation of Urban 
Railway Traffic.* 
THE question of rapid means of communication in large 

towns has been for a considerable period demanding very 

serious consideration, and the solution of the problem be- 
comes daily more necessary. ; 

The congestion of traffic in the streets of many great 
towns has become such as to make rapid transit impos- 


sible, and it is necessary to relieve the streets of passenger 


traffic to make them available for the carting traffic. In 
numerous towns the congestion on the streets is so great 
that the nger and light traffic so impedes the heavy 
cart traffic as to add considerably to the cost of conveying 
merchandise to the points where it is required ; therefore 
busy streets should, as far as possible, be relieved of pas- 
senger. traffic requiring to travel any considerable dis- 
tance. The means of doing this is either by overhead 
railways or by deep-level or shallow subways, all of which 
possess their particular advant and disadvantages. 

Overhead Railways.—-The author has had many years 
experience of working an overhead railway—viz., the 
Liverpool Overhead Railway, which is the only overhead 
railway in England, and was the first overhead railway 
in the world to be worked by electricity. 

Overhead railways possess, among other advantages, 
the feature that the passengers are always in the open, 


os travelling more pleasant. In Liverpool the 
overhead railway has solved the problem of urban com- 
munication along the line of docks. The disadvan 


of overhead rai age are that to be built economically 
they must necessarily be of a somewhat unsightly charac- 
ter, and in the author’s opinion. they went not be per- 
mitted in this country, as they are in New York, Boston, 
Chicago, &c., along important public streets. In fact, 
the compensation that would have to be paid for obstruc- 
tion to light, &c.; would render their cost prohibitive. 
Deep-Level Railways.—Deep-level railways have the 
advantage that they can be constructed without interfer- 
ing with the sewers, gas-pipes, &c., with which all busy 
streets in important towns are necessarily so full, and 





* Paper read at the Engineering Conference of the 
Institution of Civil Engineers. Section I,—Railways. 
June 18, 1903. 





872 


ENGINEERING. 





[JUNE 26, 1903. 








there are many instances of such railways in London 
doing useful work, such as the Central London and the 
City and South London Railways, which, although the 
cost of construction was very high, are yet able to pay a 
dividend ; but it must be remembered that at the present 
time neither of the railways referred to has efficient sur- 
face competition. : s 

In the author’s opinion, in the interests of the public 
the tubes for such lines should be not less than 13 ft. 6 in. 
in diameter. \ : 

The disadvantage of these deep-level railways is the 
time occupied in descending, by means of lifts, to the 
platform level. For short distances, if there be taken 
into account the time of descending in lifts, traversing a 
foot-subway, and waiting for a train, even if only one or 
two minutes—this operation being reversed at the point 
of arrival—the time so occupied does away with the ad- 
vantges of the rapid transit between the points selected, 
and therefore any keen surface competition, such as by 
electric tramways, would seriously decrease the earning 
powers of these deep-level subways. : 

Another drawhack of deep-level subways is due to the 
question of ventilation, which in existing tube railways 
leaves much to be desired. 

Shallow Subways.—The special advantage of shallow 
railway subways is that passengers can reach the trains 
without the necessity for using lifts and foot-subways ; 
therefore they enjoy the advantages of rapid transit from 

int to point without the waste of time required in 

escending to a deep level. ; E 

The author — considerable time in making himself 
acquainted with the shallow subway at Budapest, and 
although this subway has surface competition, the fact 
that passengers can reach the trains by descending a few 
steps only, and the advantages of rapid transit, enable 
this electric railway to be a financial success. 

The Paris Metropolitan Railway, which is also a 
shallow subway, has had the effect of relieving the streets 
of a large number of omnibuses, and has rendered them 
available for other purposes. This railway also is a com- 
mercial success, 

In the author's opinion, the fact that the Metropolitan 
and Metropolitan District Railways are what may be 
almost described as shallow subways is one of their 
‘assets ;” and when these railways are electrified, they 
will enter upon a new era of prosperity in spite of other 
competition. 

Another great advantage possessed by shallow subways 
is that the ventilation is very much easier than in deep- 
level subways. They may be described as self-ventilating. 

The disadvantage of shallow subways is that in this 
country, below the surface of the streets (where shallow 
subways are required to relieve the congestion) there is 
encountered such a haphazard accumulation of sewers, gas 
and water-pipes; telegraph and telephone mains and 
electric-light cables, as to render the construction of 
shallow subways very expensive, owing to the necessity 
for diverting these ohstructions. Yet if the local authori- 
ties, telephone companies, post-office, &c., would meet 
the promoters of shallow subways, and make another sub- 
way to contain their sewers, pipes, wires, &c., the result 
would be to the advantage of all. 

The author therefore advocates, for the accommodation 
of urban railway traffic :— 

1. Overhead railways, if they can be constructed to 
meet the reqtirements, in back streets, where compensa- 
tion would be immaterial and their unsightly appearance 
would not be objectionable. 

2. Shallow subways where they can be constructed and 
the cost is not prohibitive. 

3. Deep-level railways. 

The author has assumed in all these cases that the 
operation of the railways would be by electricity. Deep- 
level railways would be commercially impossible if worked 
by steam, and shallow subways so worked are undesir- 
able. Overhead railways are, of the three systems dealt 
with, the only onés that could be commercially worked by 

“steam, but for urban traffic steam is undesirable. Elec- 
ethic traction has the advantage not only of being more de- 
sirable, but also, for rapid and —— transit (the solu- 
tion- of the problem of urban railway traffic), of being 
mre sconomical. 








THE USE OF PETROL-MOTORS FOR 
LOCCMOTION.* 
By E. Savvaace. 

Tue motors considered in the following note are in- 
ternal-combustion engines burnin liquid fuel, chiefly 
light products from the fractional distillation of crude 
petroleum, and, in a few instances, alcohol. 

Petrol - motors are largely used for locomotion on 
common roads ; their application to tramway and rail- 
way working is very limited as yet. On water they are 
successfully applied to the propulsion of small craft. The 
road vehicles are generally of moderate weight, such as 
bicycles, tricycles, motor-cars “or country travelling and 
for town use, and = vans for distributing goods ; 
petrol-motors are sel 
ances for passengers, or on heavy transport wagons. 

The power of the engines usually ranges between 1 and 
24 horse-power, leaving out of consideration motors of 
100 horse-power or more used for racing. 

_ The desirable qualities in the engines are lightness, 
simplicity, absence of excessive vibration and noise, 
wae eet and economy of fuel. 

ightness requires quick-running engines; speeds of 
1500 revolutions per saloute have been wh but for good 
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working and durability it is advisable not to exceed 800 
revolutions per minute. The weight is further reduced 
by the use of special steel for the working parts and of 
pe Linc ea for the casings. The good construction of 
these engines requires very severe;tests of the materials, 
and the use of the best machine-tools. 

For simplicity, automatic admission-valves are largely 

, but a tendency exists, in recent construction, to 
revert to mechanical operation for both valves, especially 
in very quick-running engines, as giving a more precise 
distribution. A cl casing forming an oil reservoir 
effects the lubrication in a simple and effective manner. 

Absence of vibration and regularity of motion are ob- 
tained by the use of several cylinders, four cylinders 
being resorted to even for 12 horse-power engines, but 
this plan seems to entail unnecessary complication. 
Balancing is sometimes effected by the use of two pistons 
in one cylinder, moving in opposite directions, as, for 
example, in the Brillié motor. Vertical engines are far 
more frequently adopted than horizontal engines. ; 

For economy of fuel it is of prime importance to mix 
the fuel and air in precise proportions, the quantity of 
air being about 1.6 times what would be strictly necessary 
for complete chemical combination. Many carburators 
have a special aperture that can be regulated at will to 
admit a supplementary quantity of air, but this regula- 
tion is made at a guess. The Krebs carburator is de- 
signed to give the exact proportions of air and fuel at 
any speed of the motor. 

Mention must be made of the Brillié system of distri- 
buting oil by means of a revolving cock. 

A regulating device is, as a rule, necessary in order to 
keep the motor running at its proper speed ; but motors 
may with advantage be ee at lower speeds in some 
cases, especially with carburators that maintain an exact 
ac gy ee of fuel. 

The best mode of ignition seems to be by means 
of an electric spark, as the moment of firing is well 
determined, and can be altered when necessary. For 
generating the sparks a small magneto-electric machine 
may be used, or an induction coil, with a primary or a 
secondary battery. The circuit may be interrupted in 
two places, thus emitting two sparks at the same time— 
one in the cylinder and the other outside—so that better 
control of the ignition is secured. 

Effective water-circulation is a necessity, except for 
very small engines, which yee be air-cooled. For cooling 
the water, the ordinary iating coil, consisting of a 
pipe with outside projections, seems more reliable than 
the beehive radiator—which is more subject to leakage. 
In recent construction, a fan is often used to blow air on 
to the radiator when the carriage is standing. This fan 
ought not to interfere with the current of air resulting 
from the speed of the motor-car. 

A circulatin ange is an accessory, the good working 
of which is of the first importance. The ¢ arrange- 
ment is to dispose in succession the pump, motor, radiator, 
and tank. Centrifugal pumps are very simple, but not 
very regular in their action, especially when the motor is 
running at reduced speed. They may become quite in- 
effective in case of partial obstruction of the pipes. 
Rotary pumps are more complicated, but more effective 
if in good order. 

Excessive cooling is detrimental to the economic work- 
ing of the motor, but some experiments show that it 
increases the power ; 75 deg. Cent. (167 deg. Fahr.) seems 
to be a suitable temperature for the water leaving the 
jackets. 

The use of heavy petrol oils is not usual in motor-cars. 
Alcohol has been used in some cases, generally mixed 
with an equal volume of petroleum spirit. The workin 
may be satisfactory if the proportion of fuel is good | 
the alcohol well vapourised. The carburator must be 
slightly heated, by part of the water from the jackets or 
by part of the exhaust gases. The proper regulation of 
the proportion of fuel is even more difficult than with 
ordinary petroleum spirit. Starting is more difficult. 
When alcohol mixed with an equal volume of petroleum 
spirit is substituted for pure spirit, the consumption in 
weight for a given power does not increase largely. If 
pure alcohol is compared with alcohol and spirit mixed, 
the relative consumptions are, on an average, as 1 and 0.7, 
by weight. 

With regard to transmission of power from the motor 
to the driving wheels, one special feature is the necessit 
for change-s gearing. The Louet system is worth 
mentioning, in which a sliding-frame substitutes couples 
of toothed wheels between two fixed wheels, the motion 
of the frame being at right angles to the axis of the 
wheels. A few applications of expanding and contracting 
pulleys, such as that of Fouillaron, may be seen. Trans- 
mission to the wheels is usually by means of two chains; 
in some cases, even in large motor-cars, an articulated 
shaft is substituted for the chains, and seems to offer 


some ae 

Long and low frames, supported on wheels of small 
diameter placed wide apart, are being more and more 
generally used. Mixed frames of wood and plate-iron 
combine lightness, elasticity, and sufficient strength. 
eels are built of wood, with pneumatic tyres. 

The weight of ordinary motor-cars does not exceed 1 ton. 
No type of much heavier car, such as an omnibus or 
stage coach for Pm age has met with really practical 
success. One difficulty is to provide pneumatic tyres 
supporting these heavy carriages, and these tyres are 
hardly to be dispensed with, as, at the speed required, 
without pneumatic tyres, excessive shaking results, which 
is detrimental to the frame and the machinery, and in- 
convenient to the passengers. 

Heavy transport wagons are also very rare. Asa slow 
speed is sufficient in that case, elastic tyres are not a 
necessity. Economy requipes a high aes capacity— 
5 tons at least. The weight of such a chariot is about 


‘ 





4 tons, making a gross weight of 9 tons. Such a weight 
is already excessive, and could not be increased without 
serious damage to the roads. a 

For tramways, the use of oil-motors is very limited, if 
any are in service. : . 

he same may be said of railways. Although it seems 
that an automotor car, with a seating capacity of 30 to 
80 mgers, capable of hauling, when necessary, an 
ordinary carriage, would be useful on some branch lines, 
no such car, worked either by petrol or steam motor, has 
come into really practical use. Electricity has found 
more favour for this special railway working. 

Mention must be made of small petrol-locomotives used 
in Germany and Austria for haulage in coal mines. In 
case of fire-damp, the petrol-reservoir is well closed, a 
small pump being used for the injection into the cylinder, 
and the exhaust is discharged into a large cooling-pot, 
the gases escaping through wire nettings. 

For small launches, petrol-motors are very convenient ; 
they do not require change of speed, but only a reversing 
device. Sometimes propellers having reversible blades 
are used. No application of petrol-motors, on a large 
scale at least, has been made to big boats; for this pur- 
pose motors worked with heavy oils would be required. 

Good police regulations for motor-cars are of import- 
ance, and not easy to frame, especially with regard to 
speed. Ought exact limits of 5; to be prescribed, and 
would it not be better to forbid ‘reckless and furious 
driving”? But the limits of what is reasonable are not 
so apparent with motor-cars as with horses. For heavy 
transport, limits of weight, and corresponding minimum 
widths of tyres, must be fixed. 

In conclusion, petrol-motors are extensively used as 
a means of locomotion for purposes of personal con- 
venience or pleasure; but their employment as an 
economical mode of transport is as yet rather excep- 
tional. Delivery of goods in towns by means of motor- 
cars may in some cases be adopted for the sake of 
economy, but in many instances the advertising side of 
the question comes into play. For this reason, data re- 
garding transport by means of petrol-motors, when the 
question of price is the chief one considered, is of great 


interest. mongst the desirable figures, the following 
ought to be specially noted in particular instances, as far 
as possible: Weight of empty vehicle; weight carried ; 


usual speed ; mileage done daily and yearly ; nature and 
profile of roads; cost of vehicle; consumption of petrol 
spirit ; cost of repairs ; total cost of operation. 








APPRENTICESHIP IN ENGINEERING 
TRAINING.* 


By Professor Joun Dewar Cormack, B.Sc., 
Assoc. M. Inst, C.E. 

TuE subject of this discussion is wide and complex, and 
as the scope of the title may be misunderstood, it is well 
at the outset to make it clear, although it may seem, at 
the same time, to be extended and restricted. 

‘** Engineering” is to be understood as including all 
branches—to be in fact civil engineering in the wide 
meaning of the term. 

The use of the word ‘‘apprenticeship” may, to some, 
indicate that only one or two branches of engineering are 
to be considered; and to others it may seem that it is 
the training of the workman which is to be the subject of 
the discussion. 

But an apprentice is simply a learner; whatever be 
the branch of engineering, or whatever be the aim or the 
ultimate end of a young engineer—whether he is to be a 
workman, or whether he is to be an employer—during 
his a prenticeship he is a learner. The tithe therefore 
includes ‘‘ pupil,” although this term is sometimes u 
to distinguish a learner in certain branches, while in 
other branches it is used to distinguish the ‘‘ paying” 
apprentice, who aims at being an employer or designer, 
from the “‘ paid” apprentice, who becomes a workman. 

These extended definitions embrace too wide a field, 
and it is necessary to limit it by confining ourselves to 
the training of youths who are destined to be employers, 
manufacturers, or consulting engineers, designers, heads 
of departments, technical managers, and men in réspdn- 
sible itions. Whether or not such an appréfitice 
should pay or be paid is a matter for the decision of indi- 
vidual engineers, or engineers in different branches, and 
this question may therefore be left out of the discussion. 

Until the beginning of last century entrance into the 
trades and the professions could only be obtained by 
means of an apprenticeship extending over seven years, 
during which the apprentice was bound to serve a master, 
who on his part undertook to keep the apprentice and to 
teach him his work. The system, as it then was, led to 
pry f abuses, and the Act of 1814 was designed to counter- 
act these. It ~ page wide the doors to all except a few 
professions, and no restriction was placed either on the 
manner in which a youth learned his future occupation, 
or the duration of his training. At that time engineer- 
ing, except in a few branches, was just emerging from its 
position among the crafts. The removal of the restric- 
tions to entrance may have been ul in some ways, 
but at all events it allowed free entrance to many men- 
who, although trained for other pursuits, became pioneers 
in different ches of engineering. 

Although the restrictions were removed, there still 
remained the idea that the proper way to become an engi- 
neer was to spend a period of five or seven years in 
the workshop or office. Probably, then, in the existing 
state of what we are now proud to call the profession, 
this was desirable, but now, after a century, which has 
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seen vast developments in engineering practice, and 
during which, with ever-increasing rapidity, scientific 
discavery is turned immediately to practical utility, it 
seems reasonable: that some more generally recognised 
system of apprenticeship should be devised or recom- 
mended to suit the new conditions. : : 

The inadequacy of the old system of apprenticeship 
has been realised for some time ; so long ago as 1866, Sir 
John Fowler laid stress on the importance of combining 
the study of-science and engineering theory with the 
ordinary apprenticeship. Since then it has become more 
generally recognised that the proper training for an engi- 
neer involves training both in theory and practice, and 
this has for the last seven years been emphasised by the 
Institution in demanding a knowledge of theory from 
candidates for associate membership. : ; 

When the technical education fever was at its height, 
opinion, to some extent, went to the other extreme, and 
it was thought by many that at last we had arrived at the 
solution of the problem. The numerous universities and 
technical colleges were expected to be able to turn out 
young engineers —— not only with the necessary 
technical knowledge, but with experience gained in the 
college workshops. : 

In the United States and on the Continent this system 
of training has been, to a large extent, adopted ; but there 
are indications of an increasing tendency to diminish the 
workshop practice in the colleges, and to substitute a 
training in workshops under commercial conditions. 

Especially in the case of the United States does one see 
excuse for such a system, for the extraordinary rapidity of 
the increase of engineering business there has created a 
corresponding demand for young men, possessed of scien- 
tific knowledge and some technical training, and capable 
of filling responsible positions. k 

In this country, however, starting with a pre-eminent 
position in engineering, we have advanced with the times, 
perhaps at a less rapid rate than elsewhere, but still with 
sufficient prosperity. Interest in the ene young engi- 
neers has not been so generally aroused. Biased as some 
were by the old traditions, infected as were others by the 
technical education fever, the advice given to our young 
engineers has been very varied, with the result that at 
present training is in some quarters found to be in a 
rather chaotic condition. : ; : 

The ever-increasing keenness of international competi- 
tion urges us toa solution of the problem, and this alone 
should be sufficient ; but the call seems still more emphatic 
when we remember that the function of the engineer is 
‘to direct the sources of power in Nature to the use and 
convenience of man,” and realise his cosmopolitan duties. 
The beneficial directing of the forces of Nature implies 
a knowledge of the laws governing their behaviour. The 
definition of the title ‘civil engineer ” demands from him 
both theoretical knowledge and practical experience, and 
in this discussion I think we may take as agreed that both 
are essential in the training of the engineer. 

The Institution has for many years devoted most careful 
attention to the conditions of training which should be 
fulfilled by those coming under its purview. The 
‘regular training” prescribed by its by-laws is defined 

byte Council’s rules to involve a minimum period of 
three years’ pupilage or training as an assistant, where 
the standard of education is simply that required for ad- 
mission as a student; and such minimum period of prac- 
tical training may be reduced to two years where a recog- 
nised college course of study is taken. In each case the 
practical training must comprise both experience in the 
office and in or upon the works. ae 

The Institution clearly contemplates a scientific and a 
practical training for all, and, taking this as a matter 
of common agreement, the questions to be discussed are :— 

1. How should the knowledge and experience in each 
be acquired ? 

2. Is there any arrangement suitable for all branches of 
engineering, and, if not, what modifications are required 
for the different branches ? 

3. Over what period of time should the complete train- 
ing extend ; and what is the best arrangement and divi- 
sion of the time? : 

Let us look for a moment at the raw material and the 
finished product, leaving out of account the genius who 
may achieve eminence in engineering without special 
training. The raw material is a youth of seventeen or 
eighteen, fresh from school, educated, perhaps, to a stan- 
dard below that which might be desi or expected, and 
supposed to be endowed with common-sense, natural 
aptitude for the profession, and sufficient physical 
strength ; and the finished product is a blend of scientific 
and technical knowledge, practical experience, and business 
method. Our colleges should uety the first two require- 
ments; but I venture to submit that the lust two can only 
properly be acquired in the workshops and Offices, and 
that no training can be considered efficient that does 
not include a considerable period of practical apprentice- 
ship. Colleges may supply knowledge relating to the pro- 
perties of materials, the theory and structure of machines, 
instruction in testing, and in the methods of attackin 
new problems; but it is only under actual commercia 
conditions that there can be acquired the proper type 
of practical experience, adequate knowledge of the design 
on construction of machines, and experience of and sym- 
pathy with the workmen. It is in the factory or office 
that there can be gained, by observation and _ imitation, 
some knowledge PE camera wa estimating, organisation an 
management, business methods and administration, the 
production of the maximum amount of work with the 
minimum friction and at the minimum cost. Imitation 


of good example counts for much in engineering, as in 


other professions, and to this, no doubt, can be largely 
traced the continuance of the success of our national engi- 
neering, despite our com 

with the 


rative slowness in advancing 
times. It is in this respect that Continental and 





American systems of training will be found deficient. 


occupation after a college training of four or five years, 
with ——- experience — especially in America, 
only in the college, and with sometimes a total commercial 
experience of a year or less. 

t is seldom that a youth when he enters the 
knows what special line he will eventually follow. 


rofession 


The 


least seven important branches of the profession. He 
may be trained as a mechanical engineer and eventually 
end as a railway engineer, an electrical engineer, or a 
naval architect. There is no broad line of distinction, 
the branches — so closely related. The mechanical 
engineer must not build machines without considering the 
purposes for which they are intended. The dynamo 
manufacturer cannot look at a combined set solely from 
the commutator or collector end ; the railway engineer 
cannot confine his knowledge to the finished girder or the 
finished locomotive; and the naval architect is not con- 
cerned simply with the lines or hull of a ship. 

Underlying all branches there is to some extent the 
same practical foundation. All demand knowledge of 
the properties and uses of materials of construction, and 
of the methods and processes by which they are con- 
verted into structures and machines. In many of the 
branches it is generally realised that a man must go 

‘through the shop,” and, after all, the processes in one 
“shop” do not greatly differ from those in another. 
Workshop experience is not, however, generally included 
in the training of all engineers ; but surely it is desirable 
for all, and especially and increasingly so when steel has 
displaced to a large extent masonry and timber, when all 
types of motors bulk largely in their work, and when 
machines of all kinds are utilised to construct to their 
designs. 

If it is considered desirable that the training of all 
engineers should include experience in suitable workshops 
and factories, specialisation being confined. more or less 
to the drawing-office, the question under discussion is 
limited to the consideration of the time required, and the 
best division of that time between the college and the 
workshop. The duration of training depends to some 
extent upon the a of the course ; but, probably, 
it may be safely said that to produce the ideal young 
engineer the training should extend over five or six years, 
which might be about equally divided between the college 
and the workshop. 

Is there any one system that isthe most desirable? I 
leave it to discussion chiefly by engineers in practice, as 
I feel certain that the colleges are anxious to have a solu- 
tion of this problem, and to adapt their courses to any 
scheme or schemes that may be thought desirable. 

In this country at the present time the systems in 
operation might be classed as :— 

(a) 1 and 2, ‘‘ separate” systems. 

(b) 3 and 4, ‘‘ combined” systems. 

(c) 5 and 6, ‘‘ compromises.” 

(1) Workshop Only.—This is a survival of the old tra- 
ditions. It demands physical exertion during the da 
and mental strain at night if theory is to be Prrorttne 4 
Many eminent men in the past have undergone the strain 
and emerged successfully; but in the future the ever- 
increasing demand upon the engineer.will render it un- 
practical and almost impossible. 

Many clever youths enter the shops on this system with 
limited opportunities but with great ability, and pro- 
vision should be made for them in any scheme of training. 

(2) College Only.—This has y been alluded to. 
Under exceptional circumstances, such as obtain in the 
United States, it may be expedient, but it is undesirable. 

(3) Works before 
after, say, three years in the factory and office is in man 
respects a good type of student. He has gone throug 
the shops at the receptive and imitative age; he has 
ascertained whether engineering is still to his liking, and 
comes to college with a knowl of processes, materials, 
and machinery. He has some idea of what he wants to 
know and what branch he wishes to enter; but has often 
wrong theories, which are difficult to uproot. Teachers 
— this type, provided he has continued his studies 

uring his apprenticeship ; but this is not always or even 
generally the case. The youth may have forgotten much 
of his school training, and, what is worse, he may have 
forgotten how to study. If he has studied, it is under 
trying conditions, when he is dagen 2 tired, and he may 
wish to confine his studies to the more interesting tech- 
nical subjects, the science underlying them being more or 
less neglected, and in consequence his progress is less 
rapid. Hecomesto college gee disinclined to begin 
again and gain the scientific knowledge which ought to 
precede all its applications. 

(4) College before Works.—A youth fresh from school 
and sufficiently educated is likely to make good 
in his scientific studies. In the technica wake e is 
handicapped by his want of knowledge of manufacturing 
processes and the operation of machines, and is unable to 
associate his theoretical studies with practical examples of 
which he has had experience. Laboratories help to some 
extent to reduce the handicap. If this was to be the 
standard training, there would bea greater plea for college 
workshops, which would supply some little practical ex- 
perience, but which éould not supplant, even partially, 
the workshop training under commercial conditions. 
Some may urge that this system produces a man disin- 
clined to undergo what he calls the ‘‘ drudgery ” of the 
workshops, but others will be as ready to admit that the 
proper type of youth acquires his practical experience at 
a much more rapid rate after he has undergone a college 
training, and has no such disinclination. 

This system may be ~~ by — as distin- 
guished from system (2), which may preferred by 





teachers. 
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Other systems are in vogue, either by accident or design, 
whose object is to avoid the disadvantages connected with 
“separate” and ‘‘combined ” systems, or to minimise the 
—< period of training. 

(5) Intermittent Systems.—These include the works- 
college-works and college-works-college systems. Many 
arguments can be advanced by the advocates of each. 
The first arrangement has to a lesser extent the disadvan- 
attached to system (3), and the latter system those 
of system (4). Both waste time, in so far as the usual 
college terms extend over only nine months of the year, 
and the remaining three months may be wasted, as few 
engineers care to take youths for three months in the 
year. But probably on the whole this system is prefer- 
able to (3) or (4). 

Tn the college-works-college system the youth fresh from 
school has an opportunity of acquiring a foundation of 
science on which to rest his works experience; but if 
study is not continued, his knowledge may evaporate in 
the works, and at the end of his training he is out of 
touch with his employers. 

(6) “Sandwich” System.—This system goes one step 
further. During a period of, say, five years’ training, for 
four years, six months of each year are spent in the fac- 
— or office, and six months in the workshops, and the 
additional year is spent in the workshops or office. It 
lessens the discontinuity between the two parts of the 
training, and effects a saving of time, inasmuch as _ the 
college long vacations are utilised. An objection which 
may be put forward is that the youth is always ‘‘on the 
move.” He has no time to settle down to either the 
workshop or college work, and he may have difficulty and 
extra expense in arranging for lodgin It must not be 
forgotten, however, that each part of his work forms a 
recreation for the other, and the student is likely to 
return to each with considerable keenness. 

(7) Concurrent Systems. —These either give time for 
study in classes in connection with workshops, or offer 
workshop training in connection with college. Both 
systems have already been alluded to. 

The objections to (1) and (2) may be applied here. 
Time taken off the workshops for study gives less time 
for the practical experience, and this is not acquired 
under strictly commercial conditions. Except in the 
very largest works it is impossible to provide the requi- 
site standard of teachers, and if it is py ys that the 

outh should breathe the atmosphere of the shops, pro- 
bly it is, perhaps, equally necessary for him to breathe 
the atmosphere of the college. 

The list may not comprise all the systems in vogue, and 
the arguments for and against them are merely indicated, 
but it serves to emphasise the diversity of the ways in 
which a youth may enter engineering. 

Is it not possible, at least to some extent, to standardise 
the training ? 








ON SCREW-SHAFTS.* 
By Joun List, M. Inst. C.E. 


INCREASED size ino in merchant steamers has led 
to the more general adoption of twin screws, while at the 
same time there has been a distinct tendency towards 
comparatively full models, Raving (aes carrying-capacity 
on a moderate draught. This fulness of form has led 
naturally to the bossing out of the hull to house the stern- 
tubes and shafts in place of fitting outside brackets, 
although the latter are retained in warships and other 
vessels of specially fine form. 

Where bossing out is adopted, the stern-tubes and 
propeller-shafts are usually similar in all respects to those 
fitted in a single-screw ship, and the shafts can be drawn 
inboard for examination without difficulty, Where, in 
very fine-lined ships, brackets are fitted with long, un- 
protected shafts outside the hull, it is necessary in many 
cases to draw the shafts outboard, which involves couplings 
removable from the shafts, thus introducing some mechani- 
= — especially in the case of large and heavy 
shafts. 

Where the usual form of stern-tube is fitted, the shaft 
may be covered with gun-metal oe its length, 
which gets over, to a great extent, the risk of corrosion and 
consequent weakening of the shaft. 

In recent — the changing conditions of trade (with 
the United States particularly) have led to cargo steamers 
being sent long voyages in ballast. In thé case of single- 
screw ships in this condition, the propellers are usually 
only partially immersed, with the result that the con- 
sequent severe racing has led in many cases to broken 
shafts. So great has been the loss from this cause that the 
Registry Societies have found it necessary to modify their 
rules in the direction of increasing the size of the shafting. 

In Diagram No. 1 on the wall is shown a fairly typical 
case of a defective shaft. This was made of ingot steel 
by a Sheffield firm, to Board of Trade tests. It was re- 
moved on survey, after having run about 743,000 miles. 
The 9 marked ‘‘B” at the forward end of the after 
liner had been lapped with marline to prevent groovin 
at the end of the gun-metal, and that part had not wast 
at all, whereas at ‘‘C,” immediately in front of the lapping, 
the reduction in diameter was quite y%; in., and the surface 
of the steel at that part was cracked all round, as shown 
in the developed view. The depth of the cracks appeared 
to be about in. In thiscase the stern-bush was not worn 
down, ~ ape 2g shaft " all - es line. Rdg discon. 
necting the shaft it was found to be strongly magnetic ; 
that, however, is not uncommon in shafts which have been 
meet years at work. 

» ere vessels are working in muddy or sandy waters 
the lignum vite bearings of the stern-tube are found to 
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wear rapidly, and this has led to modifications such as that 
shown on Diagram No. 2. There the bare steel or 
iron shaft runs on white-metal, and is lubricated by oil 
which is fed into the stern-tube by a pump driven by acam 
on the tunnel-shafting. To prevent access of sand or grit 
to the stern-bush a metallic adjustable packing is fitted as 
shown in the diagram. ‘The bronze spiral springs in this 
packing keep the rubbing-faces in contact under a light 
pressure, and allow for the slight increase in length of the 
shafting due to the working temperature of the bearings 
and the heat of the tunnel. Steamers trading in the com- 
paratively shallow waters of the Baltic ports are fitted 
much in the same way as that described. 

Corrosion close to the face of the propeller-boss, at the 
end of the gun-metal liner, used to be a fruitful source of 
failure of propeller-shafts. This is now obviated by 
a water-stop, different forms of which are shown on Dia- 
gram No. 3. In these a ring of india-rubber is squeezed 
against the surfaces so as to prevent access of sea-water to 
the steel or iron. It is found that india-rubber applied in 
this way and immersed in sea-water will remain in good 
condition for several years. : 

The question of the life of steamship shafting is one of 
considerable importance, and it is no doubt desirable that 
shafts and other important working-parts should be re- 
newed, as in the case of locomotive crank-shafts, after 
running a given mileage. Competition in ocean carrying 
is, however, severe, the conditions of trade are constantly 
changing, and ships become obsolete or unprofitable for 
the trade they were built for, and pass into other hands, 
so that renewals are not, as a rule, carried out unless defects 
incur rejection on survey by the Board of Trade or the 
registry societies. The practice, which is now weg | 

eneral, of building cargo steamers with one or more hol 

teeny acon in addition to their double-bottom ballast 
capacity, will, by giving greater immersion to the propellers 
in the hight condition, tend to reduce the risk of broken 
propeller-shafts. 

Shafts of moderate size are in some cases forged from 
selected scrap-iron, but the amount of really good scrap 
in the market is small, and shafting for mgs oa ships 
is now generally forged from ingot steel. In first-class 
work about 40 per cent. of the top end of the ingot and 
about 5 per cent. of the total weight of the ingot from the 
bottom should be rejected in the forging. It is also, in 
some cases, specified that the sectional area of the finished 
forging is not to exceed one-sixth of the original sectional 
area of the ingot. It may safely be affirmed, however, 
that for the ordinary run of steel shafting for merchant 
steamers considerably smaller ingots, in proportion to the 
finished forgings, are used. 

While for high-power cruisers propeller-shafts of, say, 
24 in. diameter are fitted, having the internal diameter 
about 75 per cent. of the external,-it is not usual in full- 
power senger ships to find such extreme proportions 
satel aga = the case of the Atlantic passenger ship 
Deutschland, the particulars published give the external 
diameter of the propeller-shafts as 25.2 in., with an internal 
diameter of 10 in. The conditions are, however, different. 
In the case of warships an excessive maximum power 
on the minimum weight is essential, and the question of 
first cost must be entirely subordinated to the attainment 
of that result, whilst at the same time the vessel generally 
steams at low power. Also the fineness of form necessi- 
tates very long outboard shafts with bearings far apart. 
In the case of the passenger ship the maximum sea-goin; 
power is continuously exerted and the shafts are carri 
in stern-tubes housed in the bossing, and with long bearings 
spaced close together. For the hard and continuous work 
of the Atlantic high-speed service thearrangement adopted 
is that best suited to the requirements; but it is not ap- 

licable to a warship, where the extreme proportion of 
m to length necessitates an entirely different form of 
model and arrangement of shafting. 

Nickel-steel shafting has been largely adopted, not only 
in full-power ships on the Atlantic, but also in the shaft- 
ing of many foreign warshi The crank-shafts, thrust 
and propeller-shafts of the Deutschland, before re- 
fe to, are of nickel-steel, and in the later and still 
higher power ships of that class the same material is used. 
The ultimate tenacity of some heavy shafting forgings of 
nickel steel made on the Continent is 38 to 40 tons per 

uare inch, with about 20 per cent. elongation, and a ratio 
of elastic to ultimate stress of about 67 per cent. Rather 
softer steel made in this country, and showing 3 to 4 per 
cent. of nickel on analysis, has been extensively used for 
shafting, so far, with satisfactory results. Its ultimate 
tenacity is 36 to 38 tons per square inch, with about 30 per 
cent. elongation on 2in., and an elastic limit of 69 per cent. 
Such steel will bend cold as shown in Diagram No. 3. 
For warsbip-machinery forgings, carbon steel of high 
tensile strength has been a having an ultimate tenacity 
of about 35 tons per square inch, with about 32 per cent. 
elongation on 2in., and an elastic limit of about 65 per cent. 








SMOKE ABA™EMENT.* 
By Grorcrk Tuomas Brttey, Assoc. Inst. C.E. 

In an address a tong | me to the Society of Che- 
mical Industry in July, 1899, an attempt was made to 
present the whole question of the national fuel bill in its 
relations to smoke prevention. As this paper is acces- 
sible to anyone who is interested in the subject, it is not 
necessary to repeat the figures there given, and the - 
ments based on them ; but, for convenient reference, a table 
is annexed in which the figures of coal consumption are 
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iven in a succinct form. These figures have been recently 
Frought up to the year 1902 for the use of the Royal Com- 
mission on Coal Supplies, and will, no doubt, be published 
in due course. 

The leading pe of by-product coke ovens and the 
various forms of gas-producer have been frequently de- 
scribed and discussed before the engineering and technical 
societies. The large gas-engine and the economic pos- 
sibilities of its use with blast-furnace and producer-gas 
have also been very fully brought under the notice of 
engineers and manufacturers, whoare now awaiting with 
interest the results of large installations which have been 
started or are in course of erection. If these installations 
in any degree justify the estimates and expectations of 
their performance, and if itis shown that electricity can 
be produced in bulk at a cost of 0.1d. to 0.2d. per kilowatt- 
hour, with a capital expenditure for ——— gas- 
engines, and dynamos, of 16/. to 18/. per kilowatt, even 
the least sanguine among us must realise that a new era 
in fuel consumption has set it. : f 

Not only are power-gas and the large gas-engine on their 
trial, but the replacement of coal-firing Sy gas-firing is in 
the same position. From results which are in my posses- 
sion, it seems not improbable that the economical firing 
of steam boilers with washed gas will be firmly estab- 
lished during the present year. The use of washed gas 
in iron and steel-making is also receiving the most careful 
attention, and the results of large installations for this 
pur; will soon be available. : 

__ naptohonte of coal which is involved in these depart- 
ments of consumption is between 80 million and 100 
million tons per annum, and itis estimated that one-third 
of this may be saved if the new departures are even mode- 
rately successful. When it is added that these new de- 
velopments, without exception, involve the absolutely 
qutieies consumption of coal, it becomes evident that 
the time is near when the nation, if it chooses, may 
abolish industrial smoke. 

These new developments have raised a number of 
interesting and important questions, the adequate discus- 
sion of which would occupy not one sitting of the 
Congress, but many. It is evident, therefore, that the 
present discussion must be mainly confined to the central 
question, What steps can be taken to hasten the aboli- 
tion of the smoke nuisance? 

The answer to this as regards industry has practically 
been given above. The means for bringing about the re- 
volution are already in the hands of the engineer, and it 
will be for him to show to the users of power and heat 
how substantial is the prize which awaits the enterprising 
manufacturer. 

The problem of domestic smokeis in a less hopeful 
position, The consumption of coal in domestic fires is 
about 36 millon tons perannum. This huge consumption 
is so completely spread over the whole nation that it may 
safely be said that there is not one individual in the popu- 
lation of 40 millions who is not directly interested in it. 
It is this fact which makes the domestic problem in many 
respects harder to solve than the industrial. To the 
manufacturer we can hold out as an inducement to make 
an end of his smoke the er of a handsome premium in 
the shape of savings on his bill for fuel and power ; but for 
the householder there is no such premium. True, the 
saving in the cost of cleaning and redecorating the house 
and the reduction in the laundry bill would represent no 
small amount for the average family; but at present the 
means whereby these desirable savings may be effected 
are somewhat vague and uncertain, and are supposed to 
involve a serious initial outlay. 

If the direct inducement for the householder to abolish 
his smoke is insufficient to overcome his inertia and con- 
servatism, it is clear that pressure must in some way be 
— from outside. The following are three ways in 
which this might be done: by a great and permanent rise 
in the price of coal ; by prosecution and fining; and by 
the imposition of a tax on the burning of smoke-pro- 
ducing fuels. As to the first, there is no likelihood that 
the price of coal will rise to a point which would compel 
the householder radically to alter the whole practice of 
domestic heating ; it may therefore be dismissed without 
consideration. For the second method, that of legal 
conviction, there is little that is favourable to be said. 
One effect of the extension of this method from the indus- 
trial to the domestic department would be to direct in- 
creasing attention to all sorts of patent grates and other 
nostrums, and to divert it from the broad fundamental 

roposition—namely, that bituminous coal cannot be uni- 

ormly and systematically burned in open fires without 
smoke. I am well aware that there are good grates as 
well as bad, and that wonderful efficiency and economy 
can be secured by the skilful designing and setting of 
domestic grates ; but there are two permanent conditions 
which make it improbable that any _— measure of 
success will be obtained in this direction. These are the 
irregularity in the quality of the coal consumed and the 
dependence of the performance of any grate on the skill 
and judgment of the person who fires it. The domestic 
grate is at the mercy of a larger and more varied selec- 
tion of incompetent stokers than any other coal-consuming 
—r. ° 3 

e are driven, therefore, to the third means of apply- 
ing the necessary pressure—namely, the imposition of 
a tax on the consumption of smoke-producing fuels. I 
venture to suggest that a chimney tax might be so ap- 
plied as to stimulate and encou the widest and most 
radical —— in domestic heating. Tax every 
chimney which is sufficiently wide to vent the products 
from the burning of raw coal, and leave free all those 
which are too small todo this. This would at once placea 
premium on the use of smokeless fuel, as gas and coke can 
be satisfactorily burnt with very narrow chimneys. The 
production of these forms of fuel would be enormously 
stimulated, and the devising of appliances for their 


? 





combustion would be encouraged. The architect and 
the engineer would have a new and fruitful field for their 
ingenuity and skill, and their trained efforts would in a 
short time greatly advance our practical knowledge of 
the subject. 

At present the 9-in. chimney holds absolute sway, and 
a house built without its full complement of these 
chimneys is looked on as abnormal and outside of the 
ordinary practice of those who buy and sell or who lend 
money on house property. The builder therefore de- 
clines to build houses which are really adapted for smoke- 
less tiring by gas or coke, with the result that these fuels 
have never had a chance of showing at their best. If 
there isa really serious intention of dealing with the ques- 
tion of domestic smoke, I believe it must be somewhat 
on the lines here indicated. 


APPENDIX. 
Coat OuTPuT AND CONSUMPTION 
Taking the coal output of the United Kingdom at the 
round figure of 220 million tons, and the exports as 60 
million tons, there remains for home consumption 160 
million tons ; of this it is estimated that : 


About 78 million tons are consumed for the production 
of power for industrial —— 
46 million tons are consumed for the production 
of heat for industrial purposes. 
36 million tons are consumed for the production 
of heat for domestic purposes. 


Taking the first two items more in detail, it is esti- 
mated that for the production of power :— 


’ Tons (Millions). 
Railways consume 5 12 to 14 
Coasting steamers 6. 3 
Factories ... as 40 ,, 45 
Mines is ty ; 10 ,, 12 

For the production of heat for industrial purposes :— 
Tons (Millions). 
Blast-furnaces consume a 16 to 18 
Steel and iron works ... 10 ,, 12 
Other metals... aa ae os : ee 
Chemical, glass, potteries, and cement a) 6 
Gas works it . ve = i -..45 


Thirty-six million tons of coal are burned in about eight 
million inhabited houses. 

At the rate of two working chimneys per house, a tax of 
1s. per chimney would yield 800,0002. 








COAL-GAS STANDARDS.* 
By Samvugt Ripgat, D.Sce., FIC. 


THE economic value of a gas-supply depends upon its 
ressure and its suitability for public or private use. 

nder a properly adjusted sliding-scale the interests of 
the consumer and the producer are identical. In England 
Parliamentary restrictions and the patent monopoly in 
the case of incandescent mantles have retarded the de- 
velopment which has taken place elsewhere. In London, 
from 1876 to 1900, the three companies under the Gas 
Referees were stereotyped as to pressure, quality, and 
purity, with the result that the consumer paid 50 per 
cent. more on the north than on the south side of the 
Thames. This difference is considerable when one con- 
siders the cost of the gree fuel of a power-station for 
the electric lighting of the Embankment at the two ends 
of Hungerford Bridge. 

In 1900 the South Metropolitan Gas Company obtained 
Parliamentary sanction to reduce the illuminating power 
from 16 candles to 14 candles, followed by the Com- 
mercial Gas Company in 1902 obtaining a similar reduc- 
tion on paper, but which in practice results in London at 
the present time being supplied with gas of three dif- 
ferent qualities with regard to luminosity. As the 
illuminating-power, when tested by a given standard 
Argand burner depends on the ratio of the air-supply to 
the combustibles in the gas, it is obvious that alterations 
in quality involve the readjustment of this ratio. Standard 
burners for 14-candle gas have been designed for use out- 
side the Metropolis in some cases, but it seems unwise at 
the present time to multiply standards indefinitely, espe- 
cially as during the present session the Crystal Palace 
Gas Company have made another departure in seeking a 
further reduction to 13 candle-power. Plymouth has 
likewise obtained a reduction of 1 candle (from 15 to 14) 
without any lowering of initial price, which means, in 
other words, that in this case Barlisment attached no 
monetary significance to the illuminating value. 

The dearness of cannel and the lack of carrying-power 
of — gas enriched with volatile hydro-carbon vapours 
made it es Go obvious that the game was not worth the 
candle, and helped to dispel the exaggerated idea of the 
importance of high-candle-power gas. It is probable 
that these methods of adulteration will soon disappear. 
The Parliamentary Return of Gas Undertakings, issued 
in August, 1902, shows that at present 55 out of 252 local 
authorities and 86 out of 487 companies use enrichers 
mainly for carburetted water-gas, employing annually 
nearly 40,000,000 — of benzoles and petroleum oils, - 
many of which add considerably to the sulphur impurity. 
As the illuminating value is a meaningless expression apart 
from a burner, so also enrichment has no economic advan- 
tages when gas is used for power or incandescent light- 
ing. There can be no direct relation between the illumi- 
nation given by gas in a particular burner and its calorific 
value; but in general it may be said that enrichment for 
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flat-flame burners gives the maximum amount of heat for 
the least amount of light, so that even at the present 
time a calorific value assigned to a gas-supply would give 
a more certain figure for fixing its commercial value than 
the official method. 

A lowering in carbon density diminishes the illuminat- 
ing value to a greater extent than the calorific value. 
The increase in volume requi to ensure an identical 
amount of heat with a low-grade gas does not conse- 
quently involve a greater pollution of the air; and as in 
all cases flueless heating is to be deprecated, the change 
to a low-grade heating-gas gives no practical disadvantage 
to the consumer. It is a strange coincidence that in 
Paris at the present time, after an undisturbed monopoly 
of 50 years, the gas-supply is now under review, and that 
the advisers to the municipality there are attaching no 
importance whatever to the illuminating value, nor to the 

resence of sulphur compounds, other than sulphuretted 
Rydrogen, in the gas. I think I am right in asserting 
that any restrictions imposed will be in the direction of 
limiting the carbon monoxide and in ensuring a minimum 
calorific value. As a further illustration, the Caterham 
and District Gas Act, 1902, may be cited, in which the 
company are authorised to manufacture and supply gas 
for light, heat-power, and any purpose for which gas may 
be applicable within the limits of the Act, and may make 
a ‘‘power-gas” capable of being used for purposes of 
motive power, incandescent lighting, and heating, which 
need not be of any illuminating quality, but which it is 
unlawful for the company at any time to supply with a 
content of more than 14 per cent. of carbon monoxide, or 
not possessing a distinctive and ont perceptible smell. 
The non-removal of sulphuretted hydrogen and sulphur 
compounds would conduce to this latter requirement. 

Out of the 692 undertakings which have been sanc- 
tioned since 1860, when the sulphur clauses were intro- 
duced, only 51 have any sulphur restrictions, and in 21 no 
tests are made. Thereare no instances of sulphur clauses 
being recently imposed, but several of their bein - 

led within the last few years—e.g., Birmingham, 

rnstaple, Hebden Bridge, Loughborough, Todmorden, 
Walton-on-Thames, and this year the Crystal Palace Gas 
Company’s Repealing Bill has passed the Commons Com- 
mittee. 

As lime only arrests 2 or 3 per cent. more of the total 
sulphur than oxide of iron, the disadvantages and costs 
attending its use more than outweigh on & possible 
theoretical benefit accruing to the consumer by the re- 
tention of this small amount of extra sulphur. In London 
alone, I calculated that more than one thousand times as 
much sulphur is contributed to the air by the coal con- 
sumed as by the gas supplied, and that the sulphur im- 
purity developed from illuminating petroleum in London 
at the present time is practically equal to that derived 
from coal-gas. 

The removal of napthalene, although not demanded by 
legislation, seems to have far greater advantage for the 
consumer, as its absence ensures more constant pressure 
and quality. 

Improvements in utilising a 10-candle gas under a 
higher pressure may segue 4 be looked forward to in 
the near future, so that with decrease of illuminating 
value, increase in pressure may be demanded by the 
public. A greater rate of flow in gas-tight distributing 
mains should effect an economy in the cost of distribu- 
tion, as the necessity for larger mains would be post- 


poned. 








ELECTRICALLY-DRIVEN ROAD 
CARRIAGES. 
Applications of Electricity to Driving Carriages in Towns.* 
By Lieut.-Colonel Rookrs EVELYN BELL CROMPTON, 
C.B., M. Inst. C.E. 


Durkin the last year we have all noticed the very con- 
siderable development of motor-cars in London. A large 
number of these are remnesigsag. Se sheiie- gs is to say, they 
carry their motive power in the form of stored energy in 
accumulators, which are cha at charging stations 
from the mains of the electric-lighting companies. 

In a paper on this subject recently read before the 
Institution by Mr. Henry Francis Joel, many interesting 
facts were brought forward. A table of comparative 
working costs of automobile vehicles was given, showin; 
that the cost of working a four-passenger London ca’ 
was 15s. 4d. per day; a motor-car worked by petrol 
14s. 2d. per day, and a light steam-car about the same 
figure ; whereas for an electric cab or brougham the cost 
varied between 14s. and 17s. per day ; at any rate, a good 
case was made out for electrically-propelled vehicles. 

Since the reading of that paper the development in 
electrical vehicles has been very considerable ; in fact, 
they form the majority of the automobile vehicles now 
seen in the streets of London. It is probable that in two 
years’ time the number in use will reach into thousands. 

The principal points of interest in the working of these 
vehicles are the arrangements of the vehicles themselves 
with regard to the communication of the driving power 
from the motors to the wheels, the choice and upkeep 
of the batteries which drive them, and the tyres. 

Transmission Gear.—During the very trying winter we 
have passed through, in which a greasy and hence dan- 
gerous condition of the streets has been singularly unfa- 
vourable for automobile traffic—I allude to the danger from 
side-slip—it is noticeable how well the electrical vehicles 
have stood this ordeal, and how few accidents have occurred 
with them from side-slip. This is partly due to the fact 
that it is a comparatively easy matter to apply the driving 


power to the front wheels, which are also the steering 
wheels ; and this undoubtedly constitutes one of the great 
advantages of electrical propulsion. Electrical vehicles 
also possess an important advantage over petrol or steam- 
driven cars, in that it is so easy to apply separate power 
to each driving-wheel, that there is no necessity for the 
complication introduced by the use of differential gear. 
Up to the present, apparently, the majority of electrical 
vehicles use tooth-gearing, in spite of the fact that chains 
are undoubtedly easier to lubricate and to maintain in 
good silent-running condition than is the case with tooth- 
gearing. The slight noise that is heard from these vehicles 
genera. V 1) s from this gearing, whereas the abso- 
lutely silent automobiles, a considerable number of which 
are being used driven by electricity and steam, generally 
use chain transmission. 

Storage Batteries Used.—Up to the present the storage 
batteries used are panels of the lead-couple type, 
either with electrodes made active by Planté formation, 
or of the E. P. S. type, with various modifications in the 
form of the grids or supports used to imprison the active 
material and prevent it falling away from the backing 
under the influence of vibration. The forms of the plates 
are very various and, in some cases, very ingenious. 
Attempts have been made to use a zinc-lead battery in 
order to obtain the extra electromotive force from this 
— but so far with very modified success. A further 
modification, using cadmium, has also been tried. The 
Edison battery, about which so much has been written, 
in which iron and oxide of nickel have been used, has not 
yet been put into a workable form, although much is 
expected from it. Apparently, however, it 1s not neces- 
sary to wait for the invention of a new form of accumu- 
lator, as there are several forms already in use which work 
very well, and which can be maintained at a moderate 
cost, and are included in the foregoing working costs per 


ay. 

in the author’s opinion, all that is necessary to reduce 
the cost of accumulators further is standardisation—that 
is to say, the supply of accumulators should be under- 
taken very much as the supply of fodder and forage for 
horses. Once standardisation of this class is carried out 
to such a point that standard boxes can be exchanged for 
others ready charged on the production of a subscription 
ticket, at a sufficient number of charging stations, the 
difficulties and risks of this method of mechanical pro- 
= become greatly lessened ; in fact, they practically 

isappear. A good deal remains to be done in the 
direction of such standardisation, and there appears now 
to be an opening for a company having considerable 
capital to establish charging depéts where such stan- 
dardised accumulators can be supplied to the owners of 
electrical vehicles. 

Tyres.—The cost of tyre upkeep in this form of motor- 
car has been found to be unexpectedly high, although a 
good many of them use the less expensive form—namely, 
solid rubber. This high cost of upkeep of tyres is pro- 
bably due to the vehicles being rather heavy, and probably 
also bee 
Most of the electrical vehicles are used as carriages, and 
are driven very regularly, so that the monthly mileage 
usually reaches a total in excess of that reached by touring 
vehicles. The electrical vehicles are used daily, and their 
mileage soon runs up. Also, probably on account of sup- 
posed facility in arranging the gearing, the wheels of 
these cars have in many cases been unnecessarily small, 
and it is known that the deterioration of solid rubber tyres 
increases in proportion to the number of revolutions 
made by the wheels. Theoretically, solid rubber tyres 
are a mistake, but, on account of the heavy patent charges 
on pneumatic tyres, the latter do not at present compete 
with them in price. 

Another matter is the extent to which the cost of elec- 
tricity for charging these motors can be reduced, provided 
that the electricity is supplied during certain hours, 
during which the plant is generally only partially loaded, 
such as from 12 o’clock at night to 6 o’clock the following 
morning in winter, or 12 o’clock at night to 6 o’clock the 
ea ee in summer. Prices as low as 14d. 
per unit have already been mentioned ; the price of 17s. a 
day, quoted from Mr. Joel’s paper, is based on electricity 
at 44d. per unit. 








TRANSMISSION AND DISTRIBUTION BY 
SINGLE-PHASE ALTERNATING CUR- 
RENT.* 

By E. W. Monxuovusz, M.A., M. Inst. C.E. 


THE question of electrification of railways has been, and 
is, receiving much attention and consideration from the 
directors of railways and their advisers, and the question 
of cheap power is receiving the attention of numerous 
other people. 

The problems which have to be solved are :— 

The cheap generation of electrical energy ; 

The transmission thereof ; and 

The utilisation thereof at the end of or along the line. 

The necessity for transmission of power over long dis- 
tances arises from the fact that it is often inconvenient or 
inadvisable, from the point of view of economical genera- 
tion of energy, to have generating stations near the points 
at which energy is to be used. If the distance is great, it 
is not — to transmit at low pressures, as, if this 
were done, the amount of copper which it would be 
necessary to use in the transmission-line would be pro- 
hibitive. 

Where it is not necessary, owing to circumstances, to 
generate and transmit at more than about 1500 volts, the 
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use the mileage run by them is very considerable. | red 





electrical energy can be generated by continuous-current 
machines; but above this —— continuous-current 
machines give trouble, and it mes necessary to employ 
machines which generate alternating current. 

It is a well-known fact that for use in lamps there is 
nothing to choose between continuous and a aging cm J 
current, provided the frequency of the latter is hig 
enough ; so that the question is narrowed down to one of 
—o and ca in — a transmission of 
electrical energy over long distances for power purposes is 
being successfully accomplished at the present time by 
means of alternating currents, but these are usually poly- 
phase. The alternating current so transmitted is quits 
converted into continuous current either by means of 
polrpiese motors driving continuous-current dynamos, or 

y means of rotary converters, before it is used by the 
consumer. The numerous conversions which the original 
source of ge has to go through in such a case all serve 
to lower the efficiency of the system, and it is therefore 
very desirable that the number of conversions should be 
cut down to a minimum. This means that we must, as 
long as we are compelled to use alternating current for 
transmission, have motors which are capable of workin 
satisfactorily with it, and motors which will work wit 
current at as high a voltage as ible, so that trans- 
formers are not necessary, and the copper in the trans- 
mission lines may be kept down to a minimum. An ideal 
system would be one in which there were no transforma- 
tions of voltage between the dynamo and the motor. 
This means that, for very long-distance transmission, both 
dynamos and motors would have to be wound for very 
high voltages. 

The generation of electrical energy at high voltage 
(10,000), and the transmission at the same voltage, is being 
effectively carried out by the London Electric Supply 
Corporation ; and that it is possible to use high voltage in 
motors is shown by the fact that in 1899 a stationary 
motor, working at 10,000 volts, was in use at the General 
Electric Company’s works at Schenectady, U.S.A., 
driving the machinery of a portion of the shops, and 
——— to be running satisfactorily; and also that latel 
the Valtellina Railway in Italy has been constructed, an 
on this the voltage at the motors is 3000. 

The raising of the voltage of transmission and the 
voltage at the motors points to the necessity for havin 
all connections and apparatus as simple as possible ; an 
the use of single-phase alternating currents in place of 
polyphase would tend to this end, as all switches, instru- 
ments, &c., are reduced to a minimum. On a single-phase 
alternating system the switchboards at the generating and 
sub-stations are much simpler and less costly pieces of 
apparatus than on polyphase systems, for only single-pole 
switches and fuses are required in place of triple-pole ; 
the instruments are much fewer, poll the connections are 
of the simplest character. The transformers also are 
simpler. It follows, as a matter of course, that the cost 
of up-keep is much less, and also that the chances of 
ae owing to failure of apparatus are considerably 
uced, 

The desirability of employing a single-phase system 
rather than polyphase for transmission of energy from the 
—s station to the sub-stations is therefore apparent ; 

ut this is grestly emphasised when the question of the 
line from which current for traction purposes has to 
collected is considered. All writers on the subject of 
electrical working of long-distance heavy railways are 
agreed that, owing to the fact that the line voltage could 
only be comparatively low if continuous currents were 
used, the conductors for carrying the large currents neces- 
sary for working the trains would be of a prohibitive size, 
unless sub-stations for feeding current into them were 
placed at very short intervals along the line—and this, of 
course, would involve not only a large capital outlay, but 
also a large staff of men, and consequently heavy running 
expenses, and also that the collection of such large currents 
would be a matter of great difficulty, and that therefore 
the currents used must be high-tension alternating. 

This being the case, we have the choice of using single- 
phase or polyphase currents, and it will be at once ap- 
parent that, on the score of simplicity, the single-phase 
current is the much more desirable; for, assuming that 
the rails are used as one conductor, as is the case on the 
Valtellina Railway, it is only necessary to have one con- 
ductor in addition to these, and consequently one collect- 
ing-device, instead of two conductors and two collecting- 
devices, as is necessary with a polyp system. Having 
only one conductor makes junction work extremely simple, 
whereas with two conductors this is extremely com- 
plicated ; and as, for reasons already given, high voltages 
are necessary, complications are to Be avoided. More- 
over, the whole of the collecting and controlling gear is 
much simpler. 

The difficulties hitherto experienced in starting alter- 
nating-current motors under load, and in getting such 
motors to deal satisfactorily with great and sudden 
changes of load, would appear to be the principal reasons 
for adopting polyphase alternating currents for motor 
work as against single-phase. The single-phase motor of 
the present day, however, can be started under load, and 
will deal satisfactorily with very sudden and great varia- 
tions in the load. 

The question of speed regulation is one which affects 
polyphase and single-phase motors alike ; and in a paper 
read before the Institution Messrs. Mordey and Jenkin 
eb descriptions of methods that had been proposed for 

ealing with this. All the methods proposed involved 
the use of some sort of rotary transformer for transforming 
alternating current into continuous current, and then 
using it in the motors, and this involved the provision of 
sub-stations by the side of the line, or the carrying of 
much machinery besides the motors on each train, 

Mr. Lamme, in a paper read before the American In- 
stitution of Electrical Engineers, gives a description of 
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the Washington, Baltimore, and Annapolis Railway, | what I may call the ‘‘heat economy values” of improve- | economy at , prenent somainiog unsolved. Another is the 
which is to be a single-phase overhead alternating-current ments are accurately known, that their commercial | economic effect of interheaters, pi which the steam 
system, in which the motors are to be worked by the | economy can be properly estimated. ; _ {is on its way from one cylinder to another, of a 
single-phase alternating current at 3000 volts. Thespeed-| It is not many years since the only heat-engines in | compound or triple-expansion engine. During the past 
control is to be effected by an induction regulator, thus use on a large scale were steam-engines; but now an half-century numerous types of interheaters have been 
avoiding the use of resistances which absorb power. |important share of our work is done by gas and other | designed and: applied more or less spasmodically ; while, 

The advantages of transmission of power by single-phase | internal-combustion engines, and each year this share is | in recent years, the use of such appliances has me a 
alternating current are so apparent that it only remains becoming greater. At present, however, the steam- prominent feature in certain branches of American 
for a suitable motor to be produced which will give as engine, notwithstanding the "tpi: of its rivals, still | practice. The data on which the use of such heaters 
good results, both as to regulation and efficiency, as are | enormously outnumbers all other 








| character, and they present discrepancies which certainly 


prime movers, and its 1s founded, however, are far from being of a satisfying 
given by the best continuous-current motors, to insure the | condition and development, therefore, merit first notice. 


system being used for long-distance power-transmission in | It is beyond doubt that’ the average efficiency of our | 


the future. | 








SOME UNSOLVED PROBLEMS IN 
ENGINEERING.* 
By W. H. Maw. 


WHEN your Council did me the honour of inviting me | 


to deliver the eleventh ‘‘ James Forrest ” Lecture, they at 
the same time expressed a desire that this lecture should | 
mark the commencement of a new series of addresses, 
differing somewhat in their scope from those which had 
preceded them. Under these circumstances, and to render 
the position of matters clear, you will, perhaps, permit me | 
to preface my remarks to-night by a brief statement of 
what has been accomplished by the lectures already 
delivered. 

As you probably well know, the ‘‘ James Forrest” 
Lectureship, established in 1891, is administered by the 
Council of your Institution for the time being, this Council 
determining the subject of the discourse to be delivered, 
and selecting the lecturer. In the first lecture of the 
series, delivered in May, 1892, the theme decided upon 
was ‘“‘The Interdependence of Abstract Science and 
Engineering,” a theme which was dealt with in a masterly 
pa a by the late Sir William Anderson. In the suc- 
ceeding years, the lessons broadly stated in this first 
lecture were emphasised in detail by lecturers who each 
dealt with a special branch of science. These lectures 
cover an ae wide field, and they certainly de- 
monstrate most fully the indebtedness of our profession in 
the past to the researches and teachings of abstract 
science. 

This stage, then, having been reached, your Council 

propose to open new ground; and, leaving what may be 
termed the historical aspect of the question, they desire 
that the present lecture should be devoted to indicating 
some of the directions in which the further aid of the 
physicist is more immediately required by the engineer, 
while they hope that in future lectures each branch of 
inquiry thus pointed out will be dealt with in detail by 
some one who has made that particular subject his special 
study. The programme thus foreshadowed is a most 
—— one, aapeeeing | almost boundless possibilities, 
and it is with very great hesitation and most serious mis- 
givings that I have undertaken my portion of it. In 
placing this matter before me, it was suggested that the 
title of my lecture might be ‘‘ Unsolved Problems in 
Engineering ;” but this appeared to me to be far too 
comprehensive and far-reaching, and even in selecting the 
more modest title of ‘‘Some Unsolved Problems in 
a Tyee I fear I have taken much too broad a 
round, 
, To avoid misapprehension, it may be well that I should 
at once say that I propose to employ the term ‘‘ problems 
in engineering” in a somewhat restricted sense. We are 
in the habit of speaking of such matters as aerial naviga- 
tion, the utilisation of the power of the tides, submarine 
warfare, and the distribution of energy, as ‘‘ engineering 
problems ;” and, no doubt, we are justified in so regard- 
ing them. But from the point of view I propose to adopt 
to-night, such subjects would appear fat oe as composite 
problems, each dependent for its successful accomplish- 
ment upon the solution of a number of more or less 
fundamental problems, one and all of which need separate 
and special consideration. Now, it is with some of these 
problems that I propose to deal. 

In a civilised community like ours, no engineerin 
problem is of greater importance than the economica 
generation and Sistribution of power. Upon this depends 
the success of our manufactures, the practical value of our 


| retical considerations alone, the use of steam-jackets | 


| results, yet in 
| jacketing vari 


steam-engines as heat-motors has, during the past ten or | 
fifteen years, increased in a most material degree ; but the | 
| fact that many of our best results have been attained by | 
diverse methods clearly shows that we have by no means | 
| reached finality, and the question as to how further pro- | 
| gress is to be secured is one of the problems to which | 
desire to direct attention. | 
In his lecture on ‘‘The Development of the Experi- 
/mental Study of Heat-Engines,” delivered by Professor | 
Unwin in 1895, an excellent account was given of the 
| growth of the accepted theories as to the action of steam | 
|in an engine, and of the important effect of cylinder | 
|condensation on economical working. But Professor | 
Unwin was careful to point out that, whereas on theo- | 


might always be expected to afford highly beneficial 
ractice the economy obtained by steam- 

tly, and was in some cases a negli- 
gible quantity. The causes for this are, to a great extent, 
known in general terms. For instance, we know that the 
beneficial effect of jackets increases with an increase in 
the proportion of the area of the jacketed surface to the 
quantity of steam ing through the cylinder in a given 
unit of time, and also. that it is apparently affected by the 
character of the jacketed surfaces. But when we come to 
quantitative results, we find that our knowledge is far 
from being of that exact and definite kind which is of real 
scientific value. And this state of things is reflected in 
the current practice of our leading steam-engine builders. 
There are, of course, cases in which the question of jackets 
or no jackets is settled by considerations of cost or of 
weights, without regard to economy; but, putting those 
cases aside, we find a divergence in practice which it is 
impossible to reconcile with the ion of adequate 
experimental data. Thus we shall find say, triple-expan- 
sion engines of practically the same size, and designed for 
the same steam pressures and piston speeds, and working 
under the same conditions, but constructed by different 
makers, provided with jackets to all cylinders and covers, 
with jackets to the barrels of cylinders only, with a jacket 
on the high-pressure cylinder only, or on the low-pressure 
cylinder only ; with steam at full pressure admitted to all 
jackets, or with provision for varying the steam pressure 
in the different jackets ; and for all these variations in 
| practice the designers will, asa rule, be prepared to quote 
| reasons which they regard as adequate. Now, the only 
satisfactory explanation of this condition of things would | 
| be that the differences in economy consequent upon the 
adoption of the variations in practice to which I have 
| referred, are so small as to be masked by the differences 
| which necessarily occur in engine management ; but, if 
this explanation were the true one, it would be an ex- 
ceedingly strong argument for the entire abandonment of 
jackets in the class of engines under consideration, and 
for securing the consequent saving in the cost of con- 
struction which the omission of such jackets would 
effect. This explanation, however, is not a satisfactory 
one, and, in view of the great interests—monetary 
and otherwise—involved, it appears to me that the 
whole question of steam-jacketing, and particularly the 
application of such jackets to compound or multi-expan- 
sion engines of modern types and of large power, 
using steam at high pressures, deserves a much more 
thorough and systematic investigation than it has 
hitherto received. 

It may — strange that at the present stage of the 
history of the steam-engine, and in view of the enormous 
number of experiments on such engines which have been 
carried out during the past half century, any such | 
question as this should remain unsettled. But it must be | 
remembered that not only are many of these so-called | 
experiments wanting in scientific accuracy, but also that | 
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wager clearing up. : 4 

he question of the economy or otherwise of inter- 
heaters 1s, to some extent, mixed up with the practice of 
superheating ; but at the same time the latter also 
ig ws certain problems of its own, which are at present 
ar from being satisfactorily solved. It is now nearly 
half a century since, in 1855, Hirn carried out his 
historical experiments on the use of superheated steam, 
and the trials of various kinds which have been made 
since that time are legion. Those, however, which have 
a direct bearing on the requirements of modern advanced 
practice are eneeamiiedl few, and by no means com- 
plete in their character. It is, of course, fully admitted 
that under many circumstances important—and, in some 
instances, enormous—savings can be effected by the use 
of superheated steam; but in certain cases the engines 
pe Rm these results are such as to be open to great 
improvements in other well-known directions, or are 
working under conditions which, in our present state of 
knowledge, should not exist. What is really required is 
accurate information as to the extent to which our most 
advanced steam-engine practice can—especially in the 
case of large power units—be improved by the use of 
superheated steam, and as to the manner in which such 
improvement can best be realised. 

A serious defect, moreover, in a very large proportion 
of the experiments on superheated steam hitherto carried 
out is, that they have been made on the use of such steam 
in engines of ordinary design, primarily intended to be 
worked with saturated steam. No doubt the results so 
obtained are of interest ; but to determine the full econo- 
mic value of superheated steam, it must be employed in 
engines specially constructed for its use, both as regards 
~ materials employed and the design of many important 
details. 

And in connection with this matter I may point out 
that we are much in want of a thorough determination of 
the physical properties of superheated steam, extending 
over the range at tenn and pressures likely to be 
employed in practice. Such a determination may, I 
hope, soon be undertaken. 

qually desirable also is the thorough investigation 
of the action of steam, both saturated and superheated, 
in the various types of turbine motors—a matter which 
has, as yet, been by no means dealt with so exhaustively 
as its great, and rapidly-growing, practical importance 
deserves, and respecting which many lessons undoubtedly 
remain to be learnt. 

In addition to the various “pat already mentioned, the 
question of the economy to be secured by the use of still 
higher pressures of steam than are now used requires 
investigation. The prospect of any very material in- 
crease of economy being obtained by such increase of 
pressure does not appear particularly hopeful; but, never- 
theless, the facts should be ascertained. - It may be 
pointed out, too, that we are without any direct deter- 
mination of the latent heat, volume,-and temperature 
corresponding to pressure, in the case of steam.of pressures 
exceeding 350 Ib. per square inch. The published data 
relating to steam of higher pressures have been obtained 
by extrapolation, and are by no means strictly to be 
relied upon. 

Altogether it must, I think, be admitted, in view of the 
great differences in design existing even in engines giving 
the highest results, that the steam-engine still affords 


{ample field for experimental research ; and it is further 


clear that such research must, to satisfy present require- 
ments, be of-a character rpsemire Mapa from ordinary 
so-called engine trials, and must be carried out by the aid 
of appliances quite unknown to early experimenters. 
The classical researches of Callendar and Nicolson on the 
‘*Law of Condensation of Steam,”* will serve as an 
example of the spirit in which the questions at issue must 


means of transport, and, generally, the satisfaction of our 
needs. In this country, water-power is available to a | 
very limited extent, and practically we are dependent 
for our power-supply upon some form or other of heat- 


even those of the better class are often either incom- attacked. A few years ago it would have been quite 
| pletely recorded, or are—from the various characters of ee ea rene 


the a —, Deg Panny Be Pop angen |large expenditure of time and money, but also the 


engine. This being so, it behoves us to spare no pains to | compare. a. ; : 

—_— + the heat-engines we employ the very highest | increase in the size of engines and in steam pressures peter: 1 iavuntinedl aioe = sence ed a, 
ssi bl f 7. i ; vhi ‘ i Ww Y _ é ee 4 : Pe 

possible degree of economy. And here it may be well to | which has occurred during the past few years—increases | observers able to make efficient use of these appliances. 


observe that the term “highest economy” is susceptible 
of more than one interpretation. To the physicist it will 
mean the most complete utilisation of the heat supplied 
to the engine. To the engine-user, on the other hand, it 


which render earlier experiments inapplicable to present- re : 
day practice. And ian | it may be mx pt point oak that Now, however, a are changed, and we have, in 
there is a t difference between a strictly systematic pre Setbiy ode oes ty rn yeep ers vies ot 
: € i investigation, such as I have in view, and an ordinary | ages y hae d Sed wes with many branches of 
means the engine which will afford the highest return on | engine trial. Thus, to ascertain why, in a given instance, SUC? Tesearch, an quite capable of being so used, without 
the money expended on its installation and working. | certain pressures of steam in the jackets of a compound | ®* all interfering with their efficient employment for the 
Now it is the duty of the engineer to secure this latter | engine have given the best results, we must have full | PUTPOSS of instruction. What is necessary is, that there 
result by a careful study of the circumstances under | information as to the condition of the steam in each cylin- | should be co-operation between the various colleges and 
which the engine will be employed, and of the money |der of that engine throughout the stroke. We must | the organisation of certain schemes of research on lines 
value of the various improvements and refinements by | know its pressure, temperature, and the amount of | which should enable each institution to carry out that 
which the economy of the ergine, regarded from the | moisture it contains at admission, at the point of cut-off, | es of the work for which its equipment is best adapted. 
physicist’s point of view, may be increased. Thus, in | and at exhaust ; and we must be able to trace how far | _2™ quite aware that the experimental engines at our 
some cases, true economy may result from avoiding re- | alterations in its condition are due to heat received from colleges are of but moderate size, and that they therefore: 
finements rather than by adopting them ; but, to enable | the jacket or to other causes. We must, in fact, if we | could not alone meet all our requirements, or afford the 
him to arrive at a proper judgment on such points, the desire to roperly investigate the merits and demerits of practical data — are so desirable relating to large 
engineer must be in [possession of accurate knowledge as | steam-jacketing under various conditions, not be content | POW®T units. But the really systematic use of our college 
to the heat economies which it is possible to secure by the | with ascertaining that in a particular set of instances the | °?Si™es in the earlier stages cf the research would be of 
adoption of certain special designs or systems of working, | use or disuse of a jacket effected, or did not effect, | CROTMOUS Service. It would enable the necessary experi- 
together with data as to the cost of carrying out such | economy; but we must trace out the reasons for such | mental apparatus to be perfected, and would afford clear 
designs or methods in practice. It is, in fact, only when | results, and be able to account satisfactorily for the dis- indications of the direction in which the investigations 
posal of all heat supplied to the engine. 

The action of steam jackets is, however, only one of | 
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should be extended to secure the best results and at the | loss of heat by radiation. In dealing with low tempera- 


least cost. 


But in organising such researches, it must be borne in | 


mind that the mere aggregation of a large mass of data is 
far from being all “that is required. What is equally 
necessary is the thorough discussion of such data, the 
determination of the strong and weak points, and the 
extraction of such lessons as the facts afford. Eight years 

0, Professor Unwin, when delivering the third ‘‘ James 

‘orrest” Lecture, and speaking of the valuable experi- 
ments carried out by the late Mr. P. W. Willans, said :— 
‘The results tabulated in the clearest way form a quarry 
of scientific data, but at present in the main an unworked 
quarry.” This is still quite true ; and it is true not only 
of the Willans experiments, but of many others, carried 
out both in this country and abroad. Now, this state of 
affairs is calculated to lead to much waste of labour. It 
involves the useless repetition of experiments to de- 
termine points for the settlement of which data already 
exist ; and it is calculated to permit of the continuance of 
certain methods of inquiry, which proper discussion 
would have shown to be either inadequate or misleading. 
Any scheme, therefore, for materially extending our 
knowledge of the steam-engine must include ample pro- 
vision for the examination and discussion of such experi- 
mental data as may be forthcoming. And here I think 
we might take a lesson from astronomers, and, to a large 
extent, separate the work of discussing experimental 
data from that of obtaining such data. It by no means 
follows that a skilled experimentalist and acute observer 
is the best man to deduce lessons from the results he 
records; while, on the other hand, the comparison of such 
results obtained by different observers can often best be 
made by one who is not himself an experimentalist, but who 
possesses good powers of analysing and weighing evidence, 
and who is quick to detect deficiencies in the records, or 
weak points in the modes of procedure. Of course, it 
will be most desirable that experimentalists and those 
discussing the results of experiments should be in close 
touch with each other, so that faulty methods of research 
should not continue in use, and that deficiencies in the 
records should be promptly remedied; but given this free 
intercommunication, I feel convinced that a division of 
work such as I have suggested would be beneficial in 
every way. 

Much that I have said about the steam-engine applies 
also to the various types of internal-combustion engines 
which are now assuming such an important position 
among modern motors. It is often said that internal- 
combustion engines have reached their present. state of 
efficiency almost entirely through the lessons afforded by 
the more or less crude trials and experiments of their 
makers and designers, and that they owe comparatively 
little to the researches of physicists. To a great extent 
this statement is undoubtedly true; but it is, I think, 
equally true that there has been reached a stage in the 
development of such engines at which a really systematic 
and exhaustive investigation of the conditions under 
bs they work is calculated to afford most valuable 
aid. 

As a matter of fact, the thorough investigation of the 
theory and practical working of internal-combustion 
engines presents for solution problems at once so numerous 
and so varied as to tax to the utmost the skill and in- 

enuity of the experimenter. About six years ago the 
Institution of Mechanical Engineers appointed a Gas- 
Engine Research Committee, and this Comeiates has 
already issued two reports,* which, although they can 
only be regarded as touching the fringe of the ee Bee 
afford an excellent idea of the difficulties to be surmounted 
in carrying out researches of this character. Not only 
have entirely new experimental appliances to be devised 
and calibrated—and Professor Burstall has shown the 
greatest resource and perseverance in meeting these diffi- 
culties—but it has been found that many of the physical 
data, upon which we must depend for drawing our con- 
clusions from observed facts, themselves require im- 
portant revision. For instance, in the earlier experiments 
on gas-engines, it was assumed, in calculating the results 
of the ignition of certain explosive mixtures, that the 
specific heats of the gases forming the products of the 
explosion were constant at all temperatures. This assump- 
tion, however, is now generally regarded as erroneous, 
and there appears to be good ground for believing that, 
with an increase of temperature, there is a very substan- 
tial increase in the specific heats of such gases. While, 
however, the general fact may be regarded as proved, the 
numerical data necessary to enable that conclusion to 
turned to practical account are far from having been fixed 
with certainty, and further determinations are greatly 
wanted. 

Again, the value of experiments on internal-combustion 
engines depends in a most important degree upon the 
accuracy with which variations of temperature can be 
observed, both in the cylinder before and during explo- 
sion, and in the walls of the chamber in which the ex- 
plosion occurs. Engineers owe a great debt of gratitude 
to Professor Hugh. L. Callendar for his earnest labours in 
perfecting devices for securing accurate thermometric 
observations at high temperatures ; but even with these 
appliances available, the determination of the tempera- 
ture of exploded gases is by no means a simple matter. 
As Professor Callendar has himself pointed out, the tem- 
perature assumed by the platinum wire of an electric 
resistance thermometer exposed to such gases must neces- 
sarily be less than that of the gases themselves, partly 
owing to the time required to communicate the heat from 
the gases to the wire, and partly owing to the fact that, 
while it is being heated by conduction, the wire is suffering 





.* Proceedings of the Institution of Mechanical En- 
gineers for 1898, page 209, and for 1901, page 1031. 
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tures, this latter loss is a comparatively unimportant 
matter; but it is a loss which appears to increase as the 
fifth power of the absolute temperature, and in the case 
of such temperatures as have to be dealt with in internal- 
combustion engines it has, therefore, a most material 
effect. Moreover, the rate at which heat is communicated 
from the gases to the wire is dependent not only upon the 
difference of temperature, but also on the pressure, in a 
way not yet accurately known; and thus the accurate 


determination of the results of explosions in internal- | p 


combustion engines means not merely the skilful use of 
known appliances, but the determination of certain 
joe ere constants, involving much expenditure of time 
and labour. I have mentioned these two instances only ; 
but they might be —oe almost indefinitely, so 
numerous are the branches of inquiry which the exhaustive 
investigation of internal-combustion engines opens up. 
It must be further remembered that such engines include 
not only gas-engines properly so called, but also the 
numerous varieties of oil or spirit-engines, as well as a 
few engines in which gases are generated by the com- 
bustion of solid matters injected into the cylinders. Then, 
again, the effect of the injection of water, or water-vapour, 
i for investiga- 
tion, as does also the influence of the quality and quantity 
of the lubricating oils on the gaseous mixture. There 
thus arise numerous chemical questions, and other 
branches of inquiry, differing materially from those with 
which an engineer has usually to deal, and in the conduct 
of —- the aid of trained physicists will be of the utmost 
value. 

Then, again, apart from the problems presented by 


| internal-combustion engines as now made, there are others 








which may be expected to arise out of the evolution of 
new types—including possibly some forms of turbine 
motors. Internal-combustion engines have already realised 
very considerable efficiency as heat motors, but it is well 
recognised that they are subject to very important losses 
of heat by radiation, and conduction through the cylinder 
walls, and by the heat carried off in the exhaust, and 
efforts are constantly being made to reduce these losses. 
The governing of internal-combustion engines, and the 
regulation of the powers developed by them at various 
speeds and under varying conditions, are also matters 
which present many unsolved problems. 

The question of securing high efficiency in gas-engines 
has, during the last two or three years, acquired addi- 
tional importance from the construction of these engines 
to develop large powers, and to utilise blast-furnace gases. 
It has been stated by Messrs. Cochrane, as a result of 
their experience, that the from a_ blast-furnace 
making 120 tons of Cleveland iron per day are capable, if 
utilised in a gas-engine, of developing 4500 horse-power 
continuously. This corresponds to 374 horse-power 
developed continuously for each ton of iron produced per 
day. Of course, the value of blast-furnace gases for 
power purposes will vary with the class of ore smelted 
and other circumstances ; but even if we reduce the power 
available to 30 horse-power per ton of iron made per day, 
then, with our British output of over 20,000 tons of pig- 
iron per day, we get 600,000 horse-power as capable of 
being generated continuously by the utilisation of our 
blast-furnace gases, these gases thus replacing a consump- 
tion of, say, between four and five million tons of coal 
per annum. It would, however, be out of place for me, 
in an address of this kind, to dwell at greater length on 
this particular matter ; but I hope I have said enough to 
show that even internal-combustion engines alone afford 
a crop of unsolved problems sufficient to occupy a large 
staff of investigators for many years to come. 

I will now turn to another branch of my subject—namely, 
that relating to constructional engineering, and the 
materialsemployed. In determining the ultimate strength 
of a structure, or part of an engine or machine, we have 
to consider the maximum forces which may be brought to 
bear upon it ; the stresses induced by these forces in the 
various elements of the structure ; the physical qualities 


of the constructive materials used; and the extent to} i 


which these qualities, or the powers of resistance of 
individual parts, may be affected by errors of treatment 
or defects of workmanship. If all these items were known 
with strict accuracy, it would then follow that an abso- 
lutely reliable structure could be built without any excess 
of material whatever. Of course, in practice we cannot 
arrive at these ideal conditions, and, to cover our want of 
exact knowledge, we have recourse to the so-called 
‘*factors of safety,” which might be more properly named 
“factors of ignorance.” These facts are obvious, and I 
only mention them to enforce the lesson that the greatest 
aid which can be rendered to engineering progress is the 
substitution of exact for inexact knowledge, and this is 
the end for which we should all strive. 

No engineer, however great his sapereeee may be, can 
afford to disregard the data supplied by accurate research ; 
but in many directions he is still frequently confronted by 
the want of such data. Thus, for instance, in the case of 
large bridges, roofs, and structural work of that class, 
there is ample scope for aid to be given by the better 
determination of the amount and effect of wind- 
pressure—a branch of experimental inquiry which is at 
present far from being in a satisfactory state. What 
is greatly required is a thorough investigation of the 
action of the wind on surfaces of different areas and 
shapes, and particularly its effect on partially shielded 
areas. Valuable data bearing on heen points were 
afforded by Sir Benjamin Baker’s experiments in connec- 
tion with the Forth Bridge; but these experiments were 
necessarily in many respects of a special kind, and the 
whole subject demands broad and exhaustive treatment. 
Amongst other points requiring settlement is the action 
of wind on the pe-side of roofs—a matter on which the 
experiments of Irminger have thrown much light, but 





which still requires further investigation. If the con- 
clusions drawn by Irminger as to upward ‘pressure result- 
ing on the lee-side of a roof from the action of the wind 
passing over it be fully corroborated, they must result in 
revolutionising our provisions for resisting wind-pressures 
in many types of such structures. 

It is satisfactory to know that the investigation of the 
action of wind pressure is one of the subjects which has 
been taken up at the National Physical Laboratory ; and 
it is to be earnestly hoped that the experiments now in 

rogress may not, from want of adequate means, be in 
any way caused to fall short of that completeness which 
is so desirable. 

The question of the action of the wind on partially 
shielded surfaces, and on objects of irregular form and of 
relatively small area, has, moreover, during the last few 
years become a matter of considerable importance— 
— its importance has not, I believe, n at all 
generally recognised—in connection with the attainment 
of high speeds at sea. In the case of our great ocean 
liners, with their elaborate deck-structures, broken at 
intervals by cross-gangways, and carrying a vast variety 
of fittings, experiment will, I think—especially under the 
influence of oblique winds—show atmospheric resistances 
enormously greater than those which might be deduced 
from a consideration of the projected cross-section of the 
vessel above the water-line. When it is remembered 
that this projected cross-section will, in the case of the 
most recent fast liners, have an area of some 3,000 square 
feet, and that when steaming at 23 knots each pound of air- 
pressure per square foot on this surface alone will absorb 
over 200 horse-power to overcome the resistance offered, 
it will be appreciated that this matter is one of con- 
siderable indaumsn, and that the action of the wind 
on partially shielded surfaces, and the effect of shape 
on the resistance experienced by ies exposed to 
the wind, are questions well worthy of thorough investi- 
gation. 

In the determination of the stresses induced in the 
elements of a structure by the forces applied to that struc- 
ture, there still remain many problems of importance im- 
perfectly solved. The theory of the plate-web girder, for 
instance, is in a far from satisfactory state, particularly 
as regards the action of web-stiffeners, the stresses on the 
web itself, and those on the connections between the web 
and the flanges. Numbers of such girders exist—and 
have existed for years—safely carrying, without any in- 
dications of distress, loads which, if certain of our 
accepted theories were strictly correct, should have caused 
their destruction long ago. 'The time has now come when 
our railway companies are, in the carrying out of widen- 
ings and other alterations, doing away with many of their 
older plate-girder bridges, and much useful information 
would be afforded if some of the girders so discarded 
could be tested to destruction and the results accurately 
noted. Some five-and-twenty years ago, Sir Benjamin Baker 
called attention, at a meeting of this Institution, to the 
fallacies involved in the accepted ideas as to the stresses 
on rivets in plate-girder flanges ; but these ideas, and the 
formule founded on them, still find a place in our text- 
books, together with many other things which would 
have been abolished long ago had we indulged more in 
experimental research on a really practical scale. 

And here I may remark that the whole subject of resist- 

ance to compound stresses—such, for instance, as those 
existing in the web of a plate girder or a flat-stayed plate, 
forming part of a steam-boiler—is one urgently requiring 
further experimental investigation. Speaking broadly, 
we know that if a test-piece is subjected to a stress tend- 
ing to produce a certain pom of shape, then the appli- 
cation of a stress at right angles to the first, tending to 
counteract that change of form, will increase the resist- 
ance of the specimen to the first-named stress, and vice 
versd. Thus the radial tension existing at the shoulders 
of the contracted portion of a specimen which is being 
broken by tensile stress enables that contracted portion 
to carry a greater load per unit of area. But when we 
come to numerical data, we find our information exceed- 
ingly meagre, and founded on experiments which are not 
only few in number but wanting in variety. 
Yet the subject is a very important one, and affects 
materially, for instance, the question of the real strength 
of our boiler shells, which are subjected to tensile stresses 
acting at right angles to each other. It has also an im- 
portant bearing on the strength of flat-stayed surfaces, 
and particularly on the effect of concentration of stress at 
the point of attachment of the stays. What is required, 
moreover, is not merely the determination of the ultimate 
resistance of materials to compound stresses, but also 
their elastic resistances, these latter being, in many in- 
stances, much the more important. 

As regards the physical qualities of the materials we 
use for constructive purposes—and in this term I include 
details of machinery as well as fixed structures—we have 
added greatly to our store of knowledge during the last 
few years ; but the facts thus learned are as nothing com- 
noggin with those still remaining to be discovered. Take, 

or instance, the classical experiments of Wéhler on the 
effects of repetitions of stress—experiments which, with 
the further investigations of the same kind by Bauschinger 
and others, have had such an important influence on 
advanced engineering practice. ‘These experiments were 
bee’ numerous, and they were carried out with great 
skill and attention to detail; yet in view of our present 
knowledge of materials they are very far indeed from 
satisfying our requirements. At the date of Wéohler’s 
experiments, now over thirty years ago, we were far 
from appreciating, as fully as we now do, the effects of 
small differences in the composition of materials, and in 
the treatment which those materials may have received 
in the course of manufacture. We thus find that the 
samples tested by Woéhler are described by him in general 
terms, without any particulars being given as to the 













































































1 
; 
: 


878 


ENGINEERING. 





[JUNE 26, 1903. 








chemical analyses of these various materials, or as to their 
treatment prior to testing. 5 

Then, again, it frequently happens that in practice 
materials are not subjected merely to repetitions of simple 
bending, or compressive, or tensile, or shearing stresses, 
but to the action of two or more of these stresses in com- 
bination. ‘Thus, for instance, locomotive fire-box stays 
are subjected to a more or less constant tensile strain, 
combined with varying bending stresses caused by the 
relative movement of the parts they connect; while in 
this case also the matter is further complicated by the 
temperatures at which these stresses are applied. 

Railway axles, again, are subjected to constantly alter- 
nating bending stresses, due to the loads carried, combined 
with torsional stresses caused by the unequal action of 
brake-blocks, the traversing of curves, and other causes. 
Then, again, we are now largely using hollow shafts for 
marine and other purposes, and the relation of these to 
solid shafts of the same nominal strength, as regards the 
power of resisting repetitions of varying or alternating 
stress, has, so far as I am aware, not yet been systematically 
investigated ; although experiments on tubes of small 
thickness in proportion to their diameter—such tubes, in 
fact, as are suitable for cycle construction—have been 
carried out in the United States. 

Another point not touched by Wéhler’s experiments is 
the effect of oil-tempering and different modes of anneal- 
ing on the endurance of fatigue ; a matter which, in view 
of the effect of similar treatments on the ultimate 
strength and limit of elasticity of steel, is one of much 
importance. 

Amongst the most striking deductions from Bausch- 
inger’s researches are those dealing with the mutual 
relation of the elastic limits of a material in tension and 
compression, his experiments showing that, contrary to 
previously generally accepted opinions, any treatment 
which extended the elastic limit in one direction reduced 
it in the other, and vice versd, the range between the 
elastic limits being approximately fixed, The experi- 
ments on which Bauschinger’s deductions were founded— 
now some seventeen years ago—were of great delicacy, 
and it is very desirable that they should not only be con- 
firmed, but extended to include the newer constructive 
materials now available. 

It will thus be seen that the experiments on repetitions 
of stress so far carried out leave numerous problems yet 
unsolved or only very partially dealt with ; and I say this 
without in the least desiring to undervalue the extremely 
important researches to which Wéhler and Bauschinger 
devoted so many years of earnest work. 

The great problem we have still to face—and it is a 
problem which will tax to the utmost our powers of 
research—is the determination of what the change which 
we call elastic fatigue really is. The indications of ordi- 
nary testing machines do not reveal any change in the 
behaviour of a material which has certainly exhausted a 
large proportion of its “life” under repeated applications 
of stress, and we must evidently, to solve the problem, 
have recourse to other modes of inquiry. What is the 
change of structure produced by fatigue, and in the case 
of any but pure metals is this change accompanied by any 
rearrangement of the constituents? How is this change 
of structure affected by variations of treatments, by 
annealing, or, in the case of steel, by tempering? Half a 
century ago we might have been inclined to answer these 
questions in an off-hand way, but we have now a better 
knowledge of the possibilities of change in the structure 
of asolid metal, particularly an alloy, and we have learned 
that an extension of that knowledge promises to open up 
the most certain road to securing for our use constructive 
materials possessing qualities far in advance of those now 
available. 

It is, I think, to the efficient employment of the micro- 
scope that we must look for our chief aid in determining 
the changes which the structure of a metal undergoes as 
the result of the application of repeated loads ; and there 
are two points in connection with the use of this system 
of investigation which, I think, merit special attention. 
The first of these is the information which microscopic 
examination may be expected to afford as to the influence 
of the shape of specimens on the effect of repeated stresses. 
In the case of repeated applications of plain tensile strains 
the results may possibly be fairly uniform over the whole 
section of the specimen ; but in the case of cross-bendin 
or torsional stresses, the result must be far otherwise, anc 
microscopic examination of samples taken from various 

arts of the cross-section may be expected to afford most 
interesting information as to the manner in which the 
grawth of failure—as it may be called—proceeds. 

The second point, to which I have just referred, is to 
some extent dependent upon the first, and it is this :— 
Cases not infrequently arise in which it is of considerable 
importance to ascertain whether a certain object, as, for 
instance, a propeller shaft, or a portion of a bridge struc- 
ture, or a steel rail, has or has not been injured by the 
repeated applications of stress to which it has been sub- 
jected ; and at present the only method of determining 
this is, se far as I am aware, the testing to destruction of 
the object respecting which the information is desired. 


But if we knew accurately in what part of the object the | 
stresses to which it had been subjected would first cause | 


injury, and if we further knew in what way the existence 
of such injury would be indicated by change of structure, 
it would follow that the microscopic examination of a 
small portion, cut from the most sensitive ee of the 
object, would afford a valuable indication of what was 
going on. A few years ago it would have been regarded 
as utterly chimerical to propose such a method of exami- 
nation as this; but we are rapidly learning to appreciate 
the lessons which the microscope can teach us, and the 
woblem of what I may term the Erase poy 2: analysis of 
fatigue” is one which I cannot regard as being beyond 


our powers to solve; in fact, its solution as regards cer- 





tain alloys has already been commenced by Professor 
Ewing.* - my 

But we know that metals are subject to deterioration, 
not only by fatigue, but also by what has been aptly termed 
decay—that is, by an alteration in physical qualities, 
apparently unconnected with any question of variations 
of stress or other mechanical actions. This matter has 
been so recently brought before this Institution by Mr. 
J.T. Milton and Mr. W. J. Larke, in their paper read 
a few weeks ago, that it is unnecessary for me to enter 
into details now; but I think it right to mention the 
matter, as the discussion of the causes of this decay— 
particularly in the case of copper-zine alloys—and_ the 
discoyery of remedies, open up many unsolved problems 
which are certainly of the highest importance to engi- 
neers. 

Engineers of the present day have undoubtedly many ad- 
vantages over their immediate predecessors, and amongst 
the chief of these may be named the command of such a 
material as modern steel, as a substitute for wrought 
iron. Such steel, with a tensile strength of, say, 27 to 30 
tons per square inch, now manufactured with wonderful 
uniformity of quality, and used by hundreds of thousands 
of tons annually, is a most admirable material. But good 
as it is, we can scarcely doubt that in time it will be 
replaced by something still better, and that the construc- 
tive powers of engineers will be correspondingly in- 
creased. 

There can be no doubt that in the earlier days of steel 
construction a certain nervousness, arising from uncer- 
tainties in manufacture and a want of sufficient know- 
ledge of the best methods of treatment, led to a higher 
value being placed on the softness and ductility of steel 
than is now warranted. In other words, it is, I think, 
justifiable to assume that for many classes of work steel of 
a higher tensile strength than is now usually specified 
could be employed with advantage ; while there is every 
reason to believe that with suitable encouragement many 
of our steelmakers would be able to turn out such a ma- 
terial regularly, at a cost which would render its use ad- 
vantageous for certain varieties of work. It is manifest, 
however, that to turn to full account any high-class struc- 
tural material, two things are specially necessary—namely: 
—First, uniformity in the character of the material itself ; 
and, secondly, a thorough knowledge of its physical 
qualities, vane of the manner in which these qualities are 
affected by treatment. Now, this uniformity and this 
knowledge are far more likely to be obieined if only a 
limited number of varieties of steel have to be dealt with, 
than if this number is large ; and I think we may there- 
fore look forward to most beneficial results from one 
branch of the work in which the Engineering Standards 
Committee is now engaged—namely, the preparation of 
standard specifications. The more thorough our know- 
ledge of the qualities of any material we employ, the less 
becomes the necessity to guard ourselves by large 
“factors of safety,” and the more nearly does what we 
may call the ‘‘commercial strength” of the material ap- 

roach to its nominal strength. Thus, increased know- 
edge is practically equivalent to an actual increase in the 
strength of the material. 

On the subject of the thermal treatment of steel during 

manufacture, and during its manipulation in the work- 
shop, much might be said, and the whole subject presents 
many important problems, the solution of which can only 
be re; syed as just commenced. Some of these may pos- 
sibly be considered more questions for the steelmaker than 
the engineer ; such, for instance, as that of the best finish- 
ing temperatures for rails and for rolled sections and 
plates in the case of steel of various qualities—a matter 
which has only during the last few years received any- 
thing like the attention which it deserves; but there are 
other questions which appeal directly to the users of 
steel. 
Amongst such questions are the oil-tempering of mild 
steel forgings and of steel castings; the investigation of 
the treatment during manufacture and hardening of 
spring steel ; the examination of the qualities of special 
steel alloys, suitable for the construction of engine or ma- 
chine details, in which exceptional strength and light- 
ness are essential ; and the production of alloys capable 
of resisting corrosion and withstanding great changes of 
temperature, and thus specially suitable for the construc- 
tion of superheaters and other apparatus in which such 
changes occur. ra 

It is in inquiries of this kind that the physicist is especi- 
ally able to afford most valuable aid to the engineer. 
Accustomed to deal with small quantities, and to make 
observations of minute accuracy, he can effectively carry 
out a series of experiments on metals and alloys, the cost 
of which would be absolutely prohibitive if they had to 
be made on a large scale. Having by such research been 
placed in possession of a series of results, it remain for the 





* A striking instance of the advantages which may 
result from a thoroughly scientific investigation of the 
circumstances which give rise to exceptional fatigue in 
metals is afforded by the experiments of Frahm on the 
torsional vibrations of propeller shafts, It has, of course, 
been long recognised that such a shaft was subject to 
variations of stress, due to causes into which I need not 
|now enter; but it had not been appreciated that such 
variations—even of small amount—if recurring at periods 
coinciding with the period of torsional vibration of the 
shaft, could give rise to stresses of dangerous magnitude. 
| By a beautifully-devised apparatus, however, Frahm has 
shown that, under conditions which not infrequently 
occur in practice, the stresses thus brought about become 
| sometimes twice, and occasionally three times, as great as 
those to which the shaft was assumed to be exposed ; and 
| failures which have been too often regarded as mysterious 
thus appear to be explained in a perfectly satisfactory 
way. 








engineer to carry the matter further, and, selecting such 
alloys as seem most suitable, to test them-—-still with the 
aid of the physicist—on a commercial scale. It is only 
by proceeding in this way that we can hope within a 
reasonable time, and at a reasonable expense, to obtain 
that thorough knowledge of new materials available for 
constructive purposes which we are still so greatly want- 
ing. Asan example of what I mean, I may venture to 
say a few words on one line of research—namely, that 
relating to alloys of nickel and iron. From the point of 
view of the physicist, the whole range of nickel-iron 
alloys presents numerous features of great interest ; from 
the point of view of the engineer, on the other hand, the 
interest chiefly centres around those alloys which are suit- 
able for forgings, or for the production of plates or rolled 
sections. The really definite information respecting the 
practical qualities of these particular alloys is at present 
very meagre, and consists chiefly of isolated tests of par- 
ticular products; while the matter is further complicated 
by the fact that the term ‘‘nickel steel” is frequertly 
used somewhat loosely, and that, in the absence of com- 
plete analyses, it is not always safe to attribute to the 
—— of nickel the special qualities shown by materials 
aring that name. However that may be, it is certain 
that in the form of forgings, plates, and tubes, some 
varieties of nickel steel have given results of the greatest 
value ; and the time has certainly come when, in view of 
the numerous demands for material of great tensile 
strength and high elastic limit, this particular range of 
alloys should be subjected to exhaustive examination.* 

I have said*that the nickel-iron alloys, other than those 
particularly fitted for constructive purposes, present many 
special features of interest to the physicist, and I may 
mention here one series which also merits the attention 
of engineers. I refer to the most remarkable series of 
alloys discovered by Dr. Guilleaume, and which, under 
the name of ‘‘Invar,” are now being largely used in 
France for the manufacture of standard gauges, pendu- 
lums, and similar purposes. The striking feature of these 
alloys—which contain about 35 per cent. to 36 per cent. 
of nickel—is their exceedingly small change of volume 
under variations of temperature, their linear expansion 
and contraction under the influence of heat being only 
about one-tenth that of platinum, and being thus practi- 
cally insensible as far as ordinary atmospheric changes are 
concerned. It is to be noted that this result is obtained, 
not by the adoption of certain proportions of nickel and iron 
alone, but also by the special treatment to which the alloys 
are subjected, this treatment including long periods of 
annealing at very moderate temperatures. It is this latter 

int which es special interest for engineers. We 
1ave here the singular case of two metals, possessing about 
the same coefficients of expansions, giving, when mixed 
in certain proportions and subjected to certain treatment, 
an alloy possessing a coefficient of expansion which is only 
about one-thirteenth to one-fourteenth of that of either of 
the metals separately. Now, what are the structural con- 
ditions of the components of the alloy which admit of 
this result? So far as I am aware, the micro-structure of 
‘‘Invar” has not yet been thoroughly investigated, nor 
has any information been published as to the changes 
which that structure undergoes during the special anneal- 
ing processes which form an essential feature in the pre- 
paration of the material. Yet it seems to me that lessons 
of much practical value may be derived from such a re- 
search. In the construction of superheaters, some parts 
of water-tube boilers, and of certain details of internal- 
combustion engines, we are constantly experiencing annoy- 
ance due to the local expansion and contraction of the metals 
used, and if we could em loy for such parts a material in 
which the expansion coefficient was greatly reduced, we 
should be relieved of much trouble. The discovery of 
‘‘Tnvar ” has shown that the existence of a metal possess- 
ing such a low coefficient is possible ; and it remains to 
be ascertained whether by any special treatment an ap- 
proximately similar condition can be secured in other 
alloys possessing structural value. 

_Passing now to an entirely different subject, I desire to 
direct your attention briefly to a matter which is of con- 
siderable importance to mechanical engineers at the pre- 
sent time, and which certainly presents several problems 
for solution. I refer to the action of cutting-tools. A 
a few years ago, the claim of this subject to be regarded 
as an ‘‘ unsolved problem in engineering” might, perhaps, 
have been disputed, but in view of recent developments the 
matter has assumed a different aspect. The matters which 
have had the most important influence in bringing about 
present conditions are two—namely, first, the extensive 
adoption of automatic machine-tools ; and, second, the 
introduction some three years ago of the so-called ‘rapid 
tool steels,” capable of working under conditions previously 
regarded as impracticable. The use of automatic ma- 
chine-tools has accelerated materially the adoption of the 
system of employing, in machines, tools which have 
been ground to certain definite forms and cutting 
angles, which the man in charge of the machine is not 
allowed to modify. To secure satisfactory results under 
such a system, it is evident that strictly definite know- 
ledge is necessary of the form of tools required, as 
well as of the characterof the steel of which they are 
made, and its treatment. What is required in such tools 
is not only good cutting action at high speeds, but also 
the power of maintaining the cut for considerable periods 
without requiring readjustments ; and to enable these 
conditions to be fulfilled with the older classes of tool 
steel, very efficient lubrication or cooling of the cutting- 
edge was essential. On the other hand, the new classes 





* For an admirable account of researches hitherto made, 
I may refer to the paper entitled ‘‘ Alloys of Iron and 
Nickel,” read before this Institution by Mr. R. A. Had- 
field. See Minutes of P. ings of the Institution of 
Civil Engineers, vol. cxxxviii., page 1. 
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of ‘‘ rapid tool-steel,” such as the Taylor- White steel and 
its successors, work well under quite different conditions ; 
they can be run dry at exceptionally high s s and 
under heavy pressures, and can, without injury, be allowed 
to attain temperatures which would at once ruin any ordi- 
nary steel. Now we are here, as in the case of ‘‘ Invar,” 
brought face to face with an apparently utterly abnormal 
condition of things—a condition which is not only of high 
importance in itself, but of even greater importance as 
indicating how extremely limited is the knowledge which 
we possess of the materials available for our use. To 
what, then, is the action of these rapid steels due? 
This is a point which has as yet been far from fully in- 
vestigated ; but experiments rahe been made by Mr. 
Spiiller, the chemist, and Messrs. Whilacek and Hatlanek, 
engineers, of the Poldihiitte, Kladno, which, together 
with the researches of Mr. Fridolin Reiser, of Vienna, 
throw considerable light on the matter. The new tool- 
steels contain—in addition to iron and carbon—chromium, 
tungsten, and sometimes titanium and molybdinum, and 
Mr. Spiiller’s view is that in, the point of the tool the 
excessive heating cause: a portion of the carbon to leave 
the iron, and form high carbides of chromium and 
tungsten. These higher carbides exist in the form of 
needle-like crystals of intense hardness, which are em- 
bedded in the soft iron carbide as in a matrix, and which 
form the real cutting portions of the tool. This view is 
supported by the fact that the points of these tools harden 
in use, and also by the form assumed by the tool-points 
after heavy service; but it cannot be said to be absolutely 
proved, and the assumption that the formation of the 
crystals of chromium and tungsten carbides is due to the 
heating alone does not seem to satisfactorily explain the 
difference which apparently exists between the point and 
the immediately adjacent portions of one of these tools. 
There is, however, another action going on which may, 
I think, exert an important influence, and that is, the 
extremely intense pressure to which the point of such a 
tool must necessarily be subjected. Of course, this is 
merely a suggestion, Bi I think it not improbable that 
further research may show that intense pressure and heat 
in combination can produce an effect which would not 
result from heating alone. 

However this may be, the fact remains that we have 
in these new steels aseries of materials which promise to 
revolutionise » very important percentage of our machine 
work, and to necessitate very material alterations in the 
proportions of our machine tools, involving very heavy 
outlay, if we wish to advance with the times. Now these 
are facts pointing to the necessity for extensive research 
conducted in a thoroughly systematic way. Of course, 
such an inquiry as this would involve considerable ex- 
penditure; but the interests involved are enormous, and 
it cannot be doubted that the results attained would not 
only be of great immediate value to both steel-makers 
and steel-users, but would also lead to important ad vances 
in the early future. 

I have now reached a point in my address when I 
feel very keenly the absolute impossibility of doing, 
within the time at my disposal, anything like adequate 
justice to even the modified title pees for my lecture. 
The fact is that the unsolved problems awaiting the con- 
sideration of the engineer and physicist are legion ; while 
each major problem brings a shoal of minor problems in 
its train. Take, for instance, the attainment of high 
8 sat sea. Who, in the face of the developments of 
the last quarter of a century, will say that we have even 
approximately solved the problems connected with the 
resistance of ships or the performance of propellers? or, 
to take an entirely different example—what important 
subjects for inquiry stil] remain open in connection with 
the composition and treatment of cementing materials, 
and their action under different conditions? These, and 
numbers of other problems, however, I must leave to be 
dealt with by some other lecturer; and I will conclude 
with reference to one other matter only. 

I have said nothing to-night about that most im- 
portant branch of our profession—electrical engineering 
—and to many present that omission may appear a strange 
one. It has been, however, an intentional one; and 
I hope I may be able to give a good reason for the course 
I have adopted. It isnot that I in the least fail to appre- 
ciate the vast importance of the problems awaiting solu- 
tion by the electrician, but simply that I believe it to be 
quite unnecessary that their importance should be urged 
in a “James Forrest” lecture at the present time. I 
have endeavoured to night to show how desirable it is 
that the engineer and the physicist should work together 
in dealing with certain investigations which I have 
enumerated; and I have done so because, although 
engineers generally now fully appreciate the aid which 
physical science can afford, there has not hitherto been 
such an intimate association of the two classes of workers 
as isfreally desirable. But -with electrical engineéring 
the case is quite different. We are accustomed to speak 
of the extraordinarily rapid advance of electrical engi- 
neering, and the marvellous way in which it is assuming 
such a paramount position in civilised life; but I do not 
remember ever hearing this wonderful growth attributed 
to what I believe to be its real cause—namely, that from 
the moment that the practical application of electricity 
became one of the branches of our profession, engineers 
and physicists have worked closely hand in hand to 
overcome its difficulties, and to elucidate the questions to 
which it gives rise. The tab) of electrical engineering 
thus constitutes a great object-lesson, sufficient in itself 
to abundantly emphasise the fact that the future progress 
of engineering is indissolubly bound up with the progress 
of physical research. 








Nova Scotian Metatturcy.—The Nova Scotian Steel 
and Coal Company have decided to remove part of its 
works from New Glasgow to North Sydney. 


ROYAL METEOROLOGICAL SOCIETY. 


THE second of the afternoon meetings for the present 
session was held on Wednesday, the 17th inst., at the 
Society’s rooms, 70, Victoria-street, Westminster, Cap- 
tain D. Wilson-Barker, President, in the chair. 

Dr. W. N. Shaw, F.R.S., read a paper on ‘‘ The 
Meteorological Aspects of the Storm of February 26-27, 
1903.” Between sunset of the 26th and noon of the 
27th, the British Isles were visited by a storm of unusual 
severity. Its most impressive characteristic was the 
amount of damage done to trees and buildings by gales 
from the south or south-west, particularly in the neigh- 
bourhood of Dublin, where very large numbers of trees 
were uprooted, and in Lancashire. Gales or strong winds 
were also experienced in many parts of the British Isles. 
Dr. Shaw exhibited lantern-slides showing the path of the 
barometric minimum and the area over which the destruc- 
tion extended. He also put forward some general con- 
siderations about barometric depressions and storms, 
dealing more especially with the distribution of winds 
and the velocity of travel, and concluded by making 
some remarks on self-recording instruments and their 
management. 

A paper by Mr. J. Baxendell on ‘‘ The Dines-Baxendell 
Anemograph and the Dial-Pattern Non-Oscillating Pres- 
sure-Plate Anemometer” was read by the Secretary. The 
Dines pressure-tube anemometer is now the accepted 
preven A instrument for recording wind movement ; but 
it does not record the direction of the wind. Mr. Baxen- 
dell has endeavoured to overcome this drawback, and in 
his paper he gives a description of the combined velocity 
and direction anemometer, which he has designed for the 
Fernley Observatory, at Southport. In addition, he has 
designed a non-oscillating pressure-plate for showing on 
a dial the maximum pressure of the wind. By using a 
combined ‘‘head” or vane for the Dines anemometer Mr. 
Baxendell has been able to arrange for the new instru- 
ment to record (1) the velocity, (2) the direction, and 
(3) the maximum pressure of the wind. 








LAUNCHES AND TRIAL TRIPS. 

On Friday, the 12th inst., the steel screw steamer Guido, 
built by Meawrh Craig, Taylor, and Co., Stockton-on- 
Tees, to the order of the Terneuzensche Vrachtvaart 
Maatschappy (Messrs. Van Ysselsteyn and Co., mana- 
gers), proceeded to sea for her trial trip. The dimensions 
of the vessel are: 270 ft. by 38 ft. by 20 ft. 4 in., moulded. 
The engines have been constructed by the North-Eastern 
Marine Engineering Company, Limited, Sunderland, 
the cylinders being 19 in., 31 in., and 51 in. in diameter 
by 33 in. stroke, with two large steel boilers, working 
at 180 lb. pressure. During the whole of the trip every- 
thing worked with the greatest smoothness, and a speed 
of 105 knots was maintained. 





On Friday, the 12th inst., the s.s. Swanley, which has 
been built by Messrs. David and William Henderson and 
Co., Limited, for Messrs. Harris and Dixon, of London, 
underwent a very successful trial trip. The vessel is of 
the following dimensions:—Length, 405 ft. ; breadth, 
51 ft. 3in.; and depth, moulded, 29 ft. 6 in. ; with a gross 
tonnage of about 4650 tons. The machinery, which has 
also been supplied by the builders, consists of a set of 
triple-expansion engines, having cylinders of 27 in., 45in., 
and 73 in. diameter by 4 ft. stroke, working at a pressure 
of 1801b., steam being supplied by three single - ended 
boilers. 

On Saturday, the 13th inst., the Flensburger Schiffsbau- 
Gesellschaft launched from their new yard the s.s. Adel- 
heid, built to the order of the Flensburger Dampfer Com- 
pagnie, Flensburg. The chief dimensions of the vessel 
are :—Length over all, 301 ft.; extreme breadth, 41 ft. 2 in.; 
depth, moulded, 21 ft. 3in. The carrying capacity, in- 
cluding bunkers, is 4000 tons deadweight. 





On Saturday, the 13th inst., there was launched from 
the shipyard of Messrs. Cochrane and Sons, shipbuilders, 
Selby, a steel screw cargo steamer, the principal dimen- 
sions being 140 ft. by 25 ft. by 9 ft. 3in. moulded. The 
vessel is built to the order of Messrs. John Holt and Co. 
(Liverpool), Limited, of Liverpool, and has been built 
under the ———— of Mr. Arthur C. Hay, naval 
architect, of Live 1, and is to be fitted with engines 
by Messrs. Tindall, Earle, and Hutchinson, Limited, of 

ull. As the vessel left the ways she was christened the 
Garthorpe. 


There was launched from the shipbuilding yard of 
Messrs. Robert Stephenson and Co., Limited, Hebburn- 
on-Tyne, on Monday, the 15th inst,, a steel screw steamer 
named the Knutsford, which has been built for Mr. R. 
B. Stoker, of Manchester. The vessel is of the follow- 
ing dimensions :—Length between perpendiculars, 340 ft. ; 
breadth, 47 ft.; moulded depth, 29 ft. 10 in.; and she will 
carry 6250 tons deadweight. The propelling machinery 
eonsists of a set of pag A ar ig —s supplied _b: 
Messrs. Richardsons, Westgarth, and Co., Limited, Mid- 
dlesbrough. 





On Thursday, the 18th inst., the newly-built steel 
screw steamer Chr. Christensen, constructed to the order 
of the Copenhagen Steamship Company, left the yard of 
the builders—the Flensburg se ringcene wes. Company—for 
her official trial trip. The results obtained were excellent. 
The length of the vessel over all is 259 ft.; breadth, ex- 
treme, 37 ft. 2 in.; depth, moulded, 18 ft. The engines, 


fitted by the builders, have cylinders 19 in., 32 in., and 
53 in. in diameter by 36 in. stroke, steam being supplied | 8, 


On Saturday, the 20th inst., the steel screw cargo 
steamer Mineral, built by Sir Raylton Dixon and Co., 
Limited, Cleveland Dockyards, Middlesbrough, to the 
order of Mr. Percy Tham, for the Oxelosunds Rederiak- 
ene of Oxelosund, Sweden, was taken out to sea, 
under the command of Captain Odhner, for her official 
trials. Her principal dimensions are :—Length, 256 ft.; 
breadth, 37 ft.; depth, moulded, 20 ft. 3 in.; and she has 
a deadweight carrying capacity of about 2402 tons on a 
light draught of water. Triple-expansion engines have 
been fitted by Messrs. Richardsons, Westgarth, and Co., 
Limited, Middlesbrough, having cylinders 18 in., 29 in., 
and 48 in. in diameter by 33 im. stroke, supplied with 
steam by two large single-ended boilers working at 180 lb. 
pressure, 





The s.s. Nordstjernen, built to the order of the Steam 
Navigation Company ‘‘ Norden,” of Copenhagen, was on 
June 20 successfully launched at the yard of the Elsinore 
Iron Ship Building and Engineering Company, Elsinore, 
Denmark. This steamer is built of steel, and her dimen- 
sions are: 290 ft, by 42 ft. 6 in. by 20 ft. 74-in. depth of 
hold. The engines are of the triple-expansions type, 
with surface condenser, and will imdicate 1000 horse- 
power. 





The steel screw collier Greenwood, ouilt by the Blyth 
Shipbuilding Company, Limited, has just been added to 
the large fleet of steamers owned by the Tyneside Line, 
Limited, of which Messrs. J¢ Ridley, Son, and Tulley, 
Newcastle, are the managers. This vessel, which mea- 
sures 225 ft. in length, with a beam of 33 ft. 2 in., has 
been fitted with triple-expansion engines by the North- 
Eastern Marine Engineering Company, Limited, of Sun- 
derland, the cylinders being 18} in., 30 in., and 50in. in 
diameter by 36 in. stroke, steam being supplied by one 
large boiler working at 180 lb. pressure. 





The s.s. Hussar, built by the Tyne Iron Shipbuilding 
Company, Limited, Willington Quay-on-Tyne, has com- 
pleted her trial trip. This steamer, which has been built 
to the order of Messrs. Fisher, Renwick, and Co., of 
Newcastle-on-Tyne, for their Manchester-London line, 
is of the following dimensions : iy, 220 ft.; 
breadth, 33 ft. ; depth, moulded, 17 ft. The propelling 
machinery has been. supplied by the Soslte Eieabors 
Marine Engineering Company, Limited, Wallsend-on- 
Tyne, and is of their latest type of triple - expansion 
engines, having cylinders 17 in., 28 in., pom 46 in. in dia- 
meter by 33 in. stroke, steam being supplied by a large 
steel boiler working at a pressure of 180 1b. to the square 
inch. The trial trip was considered very satisfactory. 








New LicuTuouseE ror Catais.—The French Adminis- 
tration of Bridges and Roads has provided a new iron 
lighthouse for the western jetty at Calais. The light 
will replace an old structure which is at present in use. 





Tur Great Eastern Ratnway Company’s Contt- 
NENTAL SERVICE.—There has just been issued a gossipy 
and well-illustrated guide to the many Continental routes 
and resorts in connection with the Hook of Holland 
service of the Great Eastern Railway Company, embrac- 
ing Holland, Germany, 2.8". Norway, Denmark, 
Sweden, and Switzerland. lt is worth consulting by 
holiday-makers bound for the Continent. 





Gotp.—That the Transvaal has once more taken a long 
lead in the matter of gold production is shown by the fact 
that the deliveries of South African gold to the United 
Kingdom in May were 877,931/., as compared with 
557,731/. in May, 1902, and 72,850/. in May, 1901. The 
conclusion of peace with the Boers has accordingly already 
produced tangible and satisfactory results. The’ deliveries 
of colonial gold to the United say He in May compared 
as follows with the corresponding deliveries in May, 1902, 
and May, 1901, respectively :— 





| } 
Colonial Group. | May, 1903. | May, 1902.| May, 1901. ’ 





| 

| £ £ £ 
British South Africa .-| 877,981 657,781 72,800 
British India oe --| 194,272 191,256 778,014 
Australasia .. ° | 499,960 509,602 408,128 








The imports of gold into the United Kingdom from all 
sources in May were 2,134,380/., as compared with 
1,815,641. in May, 1902, and 2,170,971/. in May, 1901. 
When we extend the comparison to the first five months 
of this year, we arrive at decidedly encouraging results, 
the colonial deliveries for the five months ending May 31 
comparing as follows with the corresponding. deliveries 
in . 6 corresponding periods of 1902 and 1901 respec- 
tively :— 











Colonial Group. | 1903. | 1902. | 1901 
£ £ £ 
British South Africa 4,592,977 1,905,383 249,056 
British India ee --| 1,071,463 1,415,409 | 4,640,521 
Australasia .. --| 2,455,653 2,233,036 |... 2,268,465 





What may be termed the commercial movement of gold 
—that is, gold remitted to adjust trade balances—has 
been of less importance this year than in some former 

riods. The; te imports of gold into the 

nited Kingdom from all sources in the first five months 
of this year came out at 10,617,316/., as compared with 
040,0002. in the corresponding five months of 1902, and 








by two boilers measuring 12 ft. 7 in. by 9 ft. 10 in. 


10,733, 9687. in the correponding five months of 1901. 
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give notice at the atent Office of opposition to the grant of a 


Patent on any of the grounds mentioned in the Acts. 


AGRICULTURAL APPLIANCES, 


10,793. J. G. borough. Thr 
Machines. [2 Figs.) May 10, 1902.—This invention relates 
to threshing-machinery, and provides means for conveying sheaves 
from stack or wagon to ‘the threshing-drum. In apparatus accord- 
ing thereto there may be a belt and pulley elevator on each side of 
the machine, both driven from one gearing, or there may be only 
one elevator so arranged that it can be changed over from one 
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side of the machine to the other, and operated without alteration 
of gear or drive. The gear comprises shafting and bevel-wheels, 
the elevator or elevators being driven by a shaft extending across 
the top of the machine, and having a bevel-wheel at each end. 
The upper end of the ‘elevator rests in bearings on pedestals 
attached to the top of the threshing-machine, so that the lower 
end can be raised or lowered upon stack or wagon. (Accepted 
April 22, 1903.) 


GAS ENGINES, PRODUCERS, HOLDERS, &c. 


11,042. T. Terrell, London. Incandescence Mantles. 
May 14, 1902.—Attempts have heretofore been made in the manu- 
facture of impregnated textile mantles to reduce the salts of 
the rare earth metals, in solutions of which the mantle fabrics 
have been soaked, to the form of oxide before knitting or burning 
off the textile material, in order that manufacture might be facili- 
tated and waste therein lessened and that the oxide structure of 
the mantle might resemble ‘he large unaltered and elastic fibres 
of cotton or the like as closely as possible. For this purpose 
ammonia has been caused to penetrate the wet impregnated 
thread of the mantle. According to this invention uction of 
the salt is effected by means of a solution of ammonia or other 
alkali, through which the previously-dried impregnated thread is 
passed. In the final specification it is stated that the fibre may 
ye mercerised previous to impregnation, and that imp ation 
may be effected in vacwo, and this is claimed in the following 
terms :—‘The process of impregnating fibres of natural cellulose 
for incandescence mantles, which consists in mercerising the 
fibres, soaking them in a concentrated solution of salts of the 
illuminating metals, thoroughly drying the fibres and immersing 
them in a concentrated solution of ammonia for the purpose de- 
scribed.” “* The process of impregnating fibres of natural cellulose 
for incandescent mantles which consists in soaking the fibres in a 


concentrated solution of salts of the illuminating metals under a 
vacuum, thoroughly drying the fibres, and immersing them in a 
er ated of ia for the purpose described.” It 
is stated that mantles prepared by this process are elastic, and that 
the mantle fabric before burning, off may contain as much as 46 
per cent. of oxide. (Accepted April 22, 1903.) 


12,363. W. J. Crossly and T. Rigby, Manchester. 
Gas-Producers. [6 Figs.) May 31, 1902.—In this gas-pro- 
ducer, and in order that air and steam may pass into the fuel 
through the firegrate only the producer is provided with a per- 
forated cone-shaped grate supported by a rotary table carried by a 
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cylinder. The cone of the grate may be formed of flat rings of 
gradually increasing diameter, and be made in one piece or ina 
plurality of pieces, and so disposed in the producer that air and 
steam are delivered through “spaces arranged between the 
plates.” (Accepted April 22, 1903.) 


13,144. J. and G. Keith, London. Incandescence 
as Lamps. (2 Figs.) June 10, 1902.—This invention relates 

to yt nll gas lamps of the factory-lighting type, and such 
as are suitable for use with high-pressure gas. In one form of lamp, 
according to the invention, the vertical pendant or tube carrying 
the lamp is formed with a lateral U-shaped flexible bend (the ver- 
tical parts being connected by a spring to serve as an “‘ anti-vibra- 
tor”), and is made to extend ‘downwards through a coupling in a 
gallery fitted in the central orifice of a large reflector of flattened 
cone shape, below which it terminates in an upturned portion, 











carrying the incandescent burner and mantle. The gallery which 
carries the reflector is furnished with catches to engage with the 
upper end of a glass globe surrounding the burner, and one of 
these catches is formed on or by a pivoted and counterweighted 
lever, preferably of bell-crank form, which, on being pressed by 
the hand, liberates the globe from its attachment to the gallery. 
On the lower end of the pendant a laterally projecting horn is 
formed, and on this the globe may be rested and supported by its 
lower edge whilst its upper edge bears against the vertical pipe. 
(Accepted April 22, 1903.) 


27,821. A. aan, Berlin, and R. Feuer, 
Schoeneberg, Stiffening Incandescence 
Mantl es. December 16, 1 16, 1902. —In order to overcome the diffi- 


culties arising in the dipping and drying of incandescence mantles 
in “ stiffening” solution, by reason of the inflammability of the 
alcoholic collodion generally used tor this purpose, according to 
this invention acetic acid collodion is med | instead of that made 
with a combustible solvent. The inventor says :—‘‘ The utilisa- 
tion of the solubility, known in itself, of collodion in other bodies 
than ether and alco! ol, and preferably in concentrated acetic acid, 


out, above all the result;that it completely and entirely removes 
the ‘inflammability of the ‘dipping bath, and thereby the capability 
of explosion is removed. Moreover, the in escent mantle pro- 
duced by the new and economically favourable process, are in no 
way inferior in their qualities to the incandescent mantles pro- 
duced by the older process.” (Accepted April 22, 1908.) 


HYDRAULIC MACHINERY. 
087s Ry ood and Co., Limited, C. W. Hildred, 
Walker, Lon aon. igicctrion: Con’ 


Hydraulic Lifts. toe ree April 12, 1902.—This invention 
provides electrical means for controlling water flow in hydraulic 
lift apparatus. In apparatus according to this invention, “when of 
moderate siz,e the stem of the distributing-valve or of a device 
for actuating the distributing valve is connected to the movable 
member of an electromagnetic device, and when of larger size 
the valve has its rod connected to a two-member lever near the 
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fulcrum thereof, the lever being actuated in opposite directions 
by electromagnetic devices whose movable 8 ted 
to its ends. Switches controlling. the circuits of the electro- 
magnetic devices may be automatically operated by the load on 
the lift when reaching sed an points. In the final specifi- 
cation is described and claimed a tus comprising a control- 
ling switch and an automatic onite arranged ‘in such manner 
that when the controller handle is released the motor will always 
rotate in the reverse direction to that in which it was. previously 
moving.” (Accepted April 22, 1903.) 


MINING, METALLURGY, AND METAL- 
‘WORKING. 


4246. Siemens Brothers and oo.J Limited, London. 
(Siemens and Halske, Berlin.) Mine Signalling Appa- 
ratus. [1 Fig.) February 23, 1903.—In order that loss of time 
may be avoided, and that the engineer of a winding-engine for a 
mine may be ready to wind immediately on receiving the order to 
do so, according to this invention signals between the working 
and the shaft top are repeated by an apparatus under the obser- 
vation of the winding engineer, and the order to wind in response 
to the signal from the working is given by a bell or other simple 
call device from the shaft top. Connections for a three-magnet 
order telegraph are described. (Accepted April 15, 1903.) 


STEAM ENGINES, BOILERS, EVAPORATORS, &c. 


8888. W.J. Davy, London. Steam-Boilers. [5 Figs] 
April 16, 1902.—This invention provides a boiler which, it is 
stated, may be used as a flash boiler, with a small quantity of 
water in the lower part of the tube system, or with an amount of 
water sufficient to reach a certain distance up the water and 
steam drum. As arranged for petroleum fuel, it comprises an 
external coil connected at its upper end to the water supply 
































internal coils embraced by the external coil and connected at 
their lower ends to the lower end of the external coil and at their 
upper ends to the — of a steam or steam and water drum 
(situated above them all) by pipes — through vertical fire- 
tubes of the steam and water drum, and has a fireclay block 
depending within the furnace space and upon which the petroleum 





has for the present problem, according to the experiments carried 
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blast impinges. (Accepted April 22, 1903.) 
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and 


A veling 
LIMITED, 


RocuEstTerR, KENT, 
and 72, CANNON STREET, LONDON. 
STEAM ROLLERS. ROAD LOCOMOTIVES, 
STEAM CULTIVATING MACHINERY. 
CEMENT-MAKING MACHINERY. 


orter, 


6040 


Prrtland Cement of the Best 


ality, manufactured by F. OC. BARRON &CO., 
Lrp., Lloyds Avenue House, 6, Lloyds Avenue, E.C., 
and Falcon Cement Works, Rainham, Kent. 5788 


A G Muntord 


CULVER STREET WORKS, COLCHESTER. 
On ADMIRALTY AND WAR OFFICE LISTS. 
ENGINES for Torpedo Boats, Yachts, Launches. 
BOILER FEED PUMPS. 

See Illustrated Advertisement, page 62. 

PATENT WATER-TUBE BOILERS, 
AUTOMATIC FEED REGULATORS, 


And Auxiliary Machinery as supplied to the 
Admiralty. 217 





ul 
© 





+ ° 
ranes.—Steam, Electric, 
pido poe and HAND, 
f all types and sizes. 
GEORGE “RUSSELL & ©O., Lrtp., 
Motherwell, near Glasgow. 56 


@) ohnson & Phillips, Telegraph 


and ELECTRIC LIGHT ENGINEERS, 

14, Union Court, E.C. Works, Charlton, Kent. 
Makers of Machinery, &c., for complete equipments 
of Cable Factories and’ Vessels. Electric Light 
Apparatus of all kinds. Arc Lamps. Electric Trans- 
mission of Power Plant. Cables and Wires. 5924 


»J ohnson & Phillips’ Cables. — 


Vulcanized India-Rubber, as supplied to H.M. 
Admiralty. Paper Insulated for Traction and Power 
Installations. Cable Laying Contractors to the prin- 
cipal Corporations. — Address, Old Charlton, Kent. 


Locomotives in Stock.— 


KERR, STUART & CO., Lrv., have in stock 


So 
o 

















°Y 2trow & Co., Litd., London, 


SHIPBUILDERS AND ENGINEERS, 


CONTRACT FOR 

—" STEAMERS having speeds up to 35 miles 
an hour, 

PADDLE STEAMERS with draughts of 6 in.ormore. 

MACHINERY constructed for boats built abroad. 

STERNWHEEL STEAMERS have been found by 
experience to be the best type of vessel for shallow 
river navigation, and of these Messrs. Yarrow have 
constructed a large ber of ful examples 
for all parts of the world. 8759 


MULTITUBULAR AND 
ochran CROSS-TUBE TYPES. 


Bowers. 
See page 4. Od 4749 


Oi Engines for Launches, 


YACHTS AND BARGES, 
Send for Lists. Od 3551 
VOSPER & CO., Lrp., Broap StrEEt, PoRTSMOUTH. 
See Illustrated Advt., page 13. 


|B aeaeast and Screening 


MACHINERY. 
EWEST MACHINES. Best Resvutts. 2276 
THE HARDY PATENT PICK CO., Lp., Sheffield. 


[ovincible (j2xge (jlasses. 


BUTTERWORTH BROS., Ltd., 
Newton Heath Glass Works, 


Manchester. 9753 
oJ ohn I. Thornycroft & Co., L?: 
pistons LONDON, 

Makers of the well-known THORNYCROFT WATER.- 
TUBE BOILERS, for Marine and Land use. 

ater -Tlube oilers. 


RELIABLE. Rapip. EconoMICAL. 


These Boilers are now in use in the principal Navies 
of the World giving Maximum of Power, Minimum 
of Weight and Space. 5388 


Y arrow's Patent 


‘Water-Tube Boers. 


Szz ILLUSTRATED ADVERTISEMENT AppPrARInG 
ON PaGE 47, JUNE 5, AND EVERY FOURTH WEEK. 



































or in an advanced state of progress at their ” 
California Works, Stoke-on-Trent, a large number of Po Pp la r, London. ** 
Tasoober Gnotask sg fo ge from 5 in. to 15 . 
iameter (inclusive), for all gauges from 18 in. : 
4 ft. 8} in.—Apply to KERR, STUART & OO., Lrp., [the Edwards Air P ump 
20, Bucklersbury, E.C. T 488 SYNDICATE, Lrp., 
8, Crown Court, OLD BroapD STREET, 
ORANES. ONDON, 2220 
em For Illustrations see last white page. 
utters Brothers & Co.,| Partridge & Cooper, 
1m 
B GLASGOW. P § C ‘4 Li ited, 


Makers of all kinds of Steam, Electric, and Hand 
Power Cranes. 


Catalogues and Prices on application. y 
—- 5824 
See Advertisement, page 30. 


[the StirlingCompanyoU.S.A. 
WATER-TUBE SAFETY BOILERS. 65634 
See large Advertisement, page 7, last week. 
53, DEANSGATE ARCADE, MANCHESTER. 


100 Machine Tools,comprising 


Lathes, Drills, Planers, Shapers, Engines, 
Steam Hammers, &., now ready.—For list apply, 
SCOTT BROS., Halifax. See Illus. Advt., Jan. 2, p. 87. 


40, KING STREET, COVENT GARDEN, W.O. 


([nomas. Kell & Son, Litho- 


&c., execute every description of 
Lithography, ‘Oveaas: Lithography, Engraving and 
Printing: Engineering, Architectural, and Pictorial 
Drawing in best manner. Paper Drawing, Photo-litho- 
graphy, &c.—40, King St.,Covent Garden, W.C. Od 3462 


Bexrather Maschinenfabrik A.G., 
-32 (opposite 109), Farringdon Rd., London, E.0. 
ELECTRIC ORANES and EVERY APELEANGE 

for Iron and Steel Works, Mie, &e. sot 














For TIME-SAVING OFFICE SUPPLIES. 


191-192, Fleet Street, and 1 - 2, Chancery Lane, 
Lonpoy, C. 5207 





ocomotive Tank mines 


designed and constructed b: 
mas WARDLE AND COMPANY, 
e Engine Works, Leeds. Od 2487 
See thet Tilustrated Advertisement, page 83. 


Special Steel Railway Tyres 


and AXLES and FORGINGS of every 2 aaa 
HENRY BESSEMER & CO., Limirzp, 
SHEFFIELD. 


See Advertisement, page 41. 5355 


SS 8 pyro Pneumatic ASH Ejector. 
om pe 3 of labour. No noise. No dust. No 

arged 20 ft. clear of vessel.—Apply, 
ee J. REWENT. 3 Naval Architect and Surveyor, 
48, Billiter Buildings, Billiter St., London, E.C. 4835 


[sc Foundry and 
ENGINEERING COMPANY. 
Railway Plant and General Engineers. 
G witches, Crossings, 
Gird ig rman grea rong 
ers, Bri fs, , Pumps, 
Wagons, ‘Tanks, En es, Bollers, Sm 
Works : NE RT, MON, 


London Office : 
10, BUSH LANE, CANNON STREET, E.O. 











5617 





See Illustrated Advertisement, last week, page 33, 
and 


ce akin 
I M ___ Refrigeration. 


Over 5200 Machines Sold 
On LINDE and LIGHTFOOT SYSTEMS 
For use both on land tand end Bayer pei 
12 AciD, 


(Sastings.— We are ‘Prepared 
to MAKE HIGH-CLASS CASTINGS, % Green 
or Dry Sand or Loam, u de 15 tons in Wei 

_ ROBE, DOWNS & THOMPSON, Lrp., Ol F Foundry, 





y rf The Helical Centrifugal . ches 

(Wade & Cherry’s Patent).—Sole M&nufacturers 

and FB bey JOHN CHERRY & SONS, Pump Works, 
Beverley, Yorkshire. Tele. Address: ‘ “Cherry, Beverley. 

54 








unter and Kesiish, 


ENGINEERS AND MILLWRIGHTS. 
TRON AND BRASS FOUNDERS, BOW, LONDON, E. 
DREDGING MACHINERY, 
HYDRAULIO MACHINERY. 

D AND MARINE STEAM ENGINES. 
eid eH AND BREWERY PLANT. 
RICE MILLS. 

WATER VALVES, CRANES, LOCK GATES, 

&e. PUMPING MACHINERY. 
HUNTER’S agg FLOATING ORANE 

FOR DOCKS, Od 4955 


Boller Tubes, Iron and Steel. 
Edwin Lewis & Sons, 50g 


London Offi 
143, Gannon n St, BO. Wolverhampton. 


oJ oseph Ata, 
Steel and [7 Boller [lubes 


GAS, STEAM, WATER TUBES. 


L»8° Sized Panged [Tubes 


GREAT BRIDGE, STAFFORDSHIRE. 8354 
LONDON : 46, QUEEN VICTORIA STREET. 


IF YOU REQUIRE 
His gh-class Hose Pipes for 
Immediate Delivery, write or call upon 
MERRYWEATHER & SONS, 63, Long. Acre, W.O. 
Ask for new Illustrated Price Lists to be sent periodi- 
cally as issued. Merryweather & Sons are the largest 


makers of high-class Suction and Delivery Hose in 
the World. 4861 














L& L 
ubes and ittings. 
T pitting 


Stewarts and Loves, 1 Paz 


Glasgow and Birmingham. 


See Advertisement, page 72. 5743 


Dovey: Paxman & Co. [2 


ENGINEERS, COLCHESTER. 
MAKERS OF 


Steam Engines and Boilers. 


All Sizes up to 3000 HP. 

For ELECTRIC LIGHTING anp TRACTION WORK ; 

ALso FoR WINDING, PUMPING, HAULING, 
AND ALL PURPOSES. 





2246 





See Advertisement, page 39. 


Dr wings, Tracings, Inspec- 
TIONS of MACHINERY, &., UNDERTAKEN 
at moderate terms.—THOS, Ny RICE, MI are En 
60, Watling Street, London, E 

Telegrams, ‘‘ Ricto, London,” Telephone No. 497, Bank. 


PATENT EVAPORATORS AND CONDENSERS, &c. 


aird & ayner, | 
C R 


See Advertisement, page PE ga 


[lank Locomotives, 4. or ae 


hip equal to Main Line Engines —Apply to B & W. 
ship n e es, — ly to 

HAWTHORN, LESLIE & O0., Lap  Poeaer, New- 
castle-on- Tyne. See Advt., page 83. 5755 


xe: Sale, Steel Rails, Points 


and OROSSINGS, heavy and light sections. 
All —. of Machinery ; new and second-hand. 
—Apply, 8. T. CROASDELL, Workington. 


ubep & 0.; 
R Loren. C 


STEAM ENGINES. 

















ue. v 
See Advertisement 


Page 38.: 5628 





Cylinders to 20 in. 
ocomotives 


Barclays 


STANDARDIZED AND 
SPECIAL DESIGNS. 
For HomE AND CoLoNIAL Rattways, Pusiic Works, &e. 
Highest Class Materials, Specification & Workmanship. 
MAIN LINE REQUIREMENTS. 
On GOVERNMENT Lista. 
ANDREW BARCLAY, SONS & CO., Lp., 6508 
Locomotive Engineers, KILMARNOOK, N.B. 


RAILWAY OARRIAGES, TRAMWAY 


urst, NJelson & (‘o., Se td. 
H=* N Co TL 


Tue Guascow Routine Stock anp PLANT WORKS, 
MOTHERWELL. 8383 








Steam Cranes, Excavators, 
eapegene — STEAM WINCHES 


WINDLASSES. 6006 
J. H. WILSON & 00., Lrp., SANDHILLS, LIVERPOOL, 
See large Advertisement, page 67. 


rawings, Plans, Tracings, 
&c., by MESSER & THORPE, Engineers and 
Draughtsmen, 8, Quality Court, Chancery Lane, 
W.C. Special and General Machinery designed, and 

Inventors’ ideas worked out. 
Blue Prints with despatch. 506 


Radial Drills, from 5 ft. to 


6 ft. 6 in. arm, new and second-hand, FOR 
SALE, cheap, to clear. 
EASTERBROOK, ALLOARD & CO., Lrp., Sheffield. 


HIGHEST AWARD, PARIS, 1878. 


(joldsworthy’s Em ery, 
Emery Cloth, 
Glass Paper. 


MANCHESTER. 5753 
SIRIUS WORKS, WEST GORTON, MANCHESTER. 


olden & Brooke, Ltd., 
London Office : 110, Cannon 87., E.O, 
The most used Steam Dryer :— 


rooke’s Patent Separator. 
The only completely automatic Oil Extractor:— 


rooke’s Oil Separator 
with Vacuum Trap. 
GOLD MEDAL—INVENTIONS ore 


[vckham's Patent Suspended 


WEIGHING MAOHINES—EAST FERRY 
ROAD ENGINEERING WORKS COMPANY, Liarrep, 
London, E.—Hydraulic Cranes, Grain Elevators, &c. 

See Illus. Advt., last week, page 6. 6931 


CARBONS. Aluminium. ,ruma. 


oF Apply to— 
British Aluminium Co., Ltd., 
9, Victoria Street, Westminster, S.W. 5551 


ALL TYPES 

ranes ({anp PowERsS 
See disp! Vorlaret vertisement and “ “Appleny' 

Handbook of hinery.”"—JESSOP & 

BROS. (Leicester and London), Limitszp, 22, Walbrook, 

London, E.C. 5488 





























G tone Breakers ois one 
ock rushers. 
Ws MAKE NOTHING Ess & THE Best, 


W. H. Baxter, Ltd., Leeds. 








illans’ Patent Central- 
ace eS for Shcor gyros er 
t rposes. ertisemen 

pee 2 93. ae “WILLANS & "ROBINSON, LimiTep, 
Rugby, Warwickshire. 5694 
Steam Launches. 2<i5'*thone. 


Watiine Works, 
Ik \dward Hay: €8, stoNY STRATFORD. 
SMALL TUGS and LAUNCHES in IRON and 
STEEL. Machinery constructed for boats built abroad, 
Simple or Compound. London Office : 12, Great St. 


5683 | Helens, E.C. See Illustrated Advt. each month. 2174 





(fas and Oil Engines. 
“THE GLOBE” has no equal. 
All sizes hamper an B.HP. in stock or progress. 


Prices from makers, 5822 
POLLOCK, WHYT & WADDEL, Johnstone, N.B. 


Pott: Cassels & Williamson, 


MOTHERWELL. 








See Advertisement in alternate issues. 
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WARNING. 


TO MAKERS AND USERS OF POWER PRESSES 
OR LIKE MACHINES FOR DRAWING OR 
STAMPING METALLIC SEAMLESS HOLLOW- 


WA 
Y I taylor & Challen, Ltd., of 
Birmingham, Engineers, will INSTITUTE 
immediate LEGAL PROCEEDINGS against infringers 
(whether as makers or users) of any of their several 











INDIA OFFICE, Warrenatt, S.W. 
24th June, 1908. 
THE SECRETARY OF STATE FOR INDIA IN 
COUNCIL is prepared to receive 
Pap i Yenders from such Per- 
sons as may be willing to SUPPLY :— 

1. CAST-IRON CHAIRS. 

2. SPANS, 20 and 40 ft. 

3. BRASS BOILER TUBES. 

4. CARRIAGE and WAGON IRONWORK. 

The Conditions of Contract may be obtained on 
application to the Director-General of Stores, India 
Office, Whitehall, 8.W., and Tenders are to be 
delivered at that Office by ZJwo o'clock p.m. on 
Thursday, the 2nd July, 1908, for No. 1, and on 
Tuesday, the 7th July, 1903, for Noe. 2, 3 and 4, after 
which times respectively no Tender will be received. 

E. GRANT BURLS, Q 654 
Director-General of Stores. 




















[No. 80.] 
OFFICE OF THE RECEIVER GENERAL AND 
DIRECTOR OF CONTRAOTS, 

VALLETTA, 6th June, 1903. 
ealed Tenders will be 
received at this Office up to Eleven a.m. 
on Friday, the 10th July next, for the 
SUPPLY OF FLANGED CAST-IRON PIPES AND 
IRREGULAR CASTINGS. 

Tenders received after the sajd date and hour will 
not be considered. 

Tenders are to be accompanied with a deposit of 
£100, to be made in the Office of the Crown Agents 
by Tenderers residing in Great Britain, not having a 
representative in Malta, and in this Office by local 
Tenderers. 

The Tenderer whose offer is accepted shall be held 
to have bound himself to an agreement, and may be 
compelled to carry out the obligations arising from 
his Tender, notwithstanding that he may not have 
signed a formal Contract. 

The Government reserves to itself the right of 
accepting or rejecting any of the Tenders received. 

Particulars, Specifications, &c., may be obtained on 
application to the Superintendent of Public Works, in 
Malta, or to the Crown Agents for the Colonies, 
Downing Street, London. 

WM. CASOLANI, Q 656 
Receiver General and Director of Contracts. 
TO ENGINEERS AND OTHERS. 

THE METROPOLITAN ASYLUMS BOARD invite 
’ I ‘Yenders for Fitting Up Hot- 
WATER SUPPLY APPARATUS, &c., at 

1. Leavesden Asylum, 

2. Caterham Asylum, 
in accordance with Drawings and Specification pre- 
pared by Mr. W. T. Hatcn A.M.1.0.E., M.1.M.E., 
Engineer and Surveyor to the Board. Drawings, 
Specification, Conditions of Contract and Form of 
Tender may be inspected at the Office of the Board, 
Embankment, E.C., on and after Saturday, 27th June, 
1903, and can be obtained upon payment of a —— 
of £2 in each case. The amount of the deposit will be 
returned to persons who have sent in bona fide Tenders 
in accordance with the regulations. 

Tenders, addressed as noted on the forms, must be 
delivered at the Office of the Board not later than Ten 
a.m. on Tuesday, 14th July, 1903. 

By Order. Q 659 
T. DUNCOMBE MANN, 
23rd June, 1903. Clerk to the Board. 
CITY OF COVENTRY. 
ELECTRICITY WORKS EXTENSIONS. 
PIPE WORK. 
KOONOMISER. 
COAL CONVEYING PLANT. 
STOKERS. 
SUNDRIES. 
The Corporation of Coventry are prepared to receive 
‘ 
‘fenders for the Supply and 
ERECTION of the above. : 

Copies of the Specification may be obtained from 
the undersigned on receipt of £5 5s., which sum will 
be returned on receipt of a bona fide Tender. 

Tenders will only be considered for a Section or 
Sections, and not for part of a Section. 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

Tenders to be addressed to the Town Clerk, Hay 
Lane, Coventry, and must be received by him on or 
before Ten a.m., July 2nd. 

JOSEPH A. JECKELL, 

Corporation Electricity Works, Engineer. 

Sandy Lane, Coventry. Q 543 
BOROUGH of WEYMOUTH and MELOOMBE REGIS. 
ELEOTRIO LIGHTING. 

The Corporation of iy D5 and Melcombe Regis 
invite 
[ [Tenders for the Supply, De- 
LIVERY and ERECTION of the following, in 
connection with the Electric Lighting of the Town :— 


Contract No. 1. Boilers. 
bt No. 2. Engines and Dynamos. 
ant No, 3. Overhead Travelling Crane. 
os No. 4. Switchboard and Battery 
Boosters. 
e No. 5. Storage Battery. 
ee No. 6. Arc Lampsand Arc Lamp Posts. 
ae No. 7. Pipework, Feed Pumps, Econo- 


miser, EjectorCondensers, &c. 

i No. 8. Distributing Mains and Feeders. 
Copies of Specifications Nos. 1 to 7 inclusive, with 
Forms of Tender and general Conditions, can be 
obtained on and after Saturday, the 27th June, and 
copies of Specification No. 8, with the same conditions 
and Form of Tender, on and after Wednesday, July 
ist, from the eee on payment of £2 2s. for 

+2. w i 








Patents relating to above. 
& SAUNDERS, 
Temple Row, Birmingham, Solicitors for Taylor and 
Challen, Ltd. 5616 

ASSOCIATION. —The ANNUAL GENERAL 
MEETING of the Members was held in the Board 
Street, Manchester, on Tuesday, 23rd June, ADAM 
Duepatz, Esq. (Blackburn), President, in the Chair, 

Moved by the CuArmman, seconded by CHARLES 
Heaton, Esq. (Bolton), and resolved :— 
to the Subscribers be adopted.” 

Moved by Councillor WapswortTH (Halifax), seconded 
Manchester), and resolved :— 

“That the thanks of the Association-are due and are 
their past services, and that the following gentlemen 
be elected the Committee for the ensuing year, with 

COMMITTEE OF MANAGEMENT. 

Apam Dvuapa.s, Esq., Blackburn. 

Rauru Peacock, Esq., Gorton. 

Henry Harrison, Esq., Blackburn. 

H. H. Smrru-Carineton, Esq., Openshaw. 

Harowp Lez, Eeq., Manchester. 
by Onari#s Heaton, Esq., when it was moved by 
HAROLD Lgx, Esq. (Manchester), seconded by Epwarp 

“That the thanks of the Association are due and are 
cordially given to ApAM Du@pALz, Esq., for presiding 
rendered.” 

ROBERT TONGE, Secretary. 
9, Mount Street, Albert Square, Manchester, 
ivilServiceCommission. 
—FORTHOOMING EXAMINATION. 
Office (20-25), 2nd July. 

The date specified is the latest at which applications 
obtained, with particulars, from the SEORETARY, 
Civil Service Oommission, Burlington Gardens, 

ENGINEERING AND CHEMISTRY. 
(ity and Guilds of London 

The Courses of Instruction at the Institute’s Central 
Technical College (Exhibition Road) are for students 
Technical College, Finsb:ry, for students not under 
14 a of age. The Entrance Examinations to both 
Coll i 
commence in October. Particulars of the Entrance 
Examinations, Scholarships, Fees, and Courses of 
or from the Head Office of the Institute, Gresham 
— Basinghall Street, E.O. 

I 
COLLEGE (Exutsition Roap, 8.W.). 

A College for higher Technical Instruction for Day 
Mechanical or Electrical Engineers, Chemical and 
other Manufacturers and Teachers. The College is a 
of Engineering. Fee for a full Associateship Course 
£30 per Session. 

W. OC. Unwin, F.R.S., M. Inst,, C.E. (Dean) ; (Electrical 
Engineering) W. E. Ayrron, F.R.S., Past Pres. Inst. 

-R.S.; (Mechanics and Mathematics) O. HeEnrici, 
Ph.D., LL.D., F.R. 

FINSBURY (Leonarp Street, City Roap, E.C.). 

A College for Day Students not under 14 preparing 
Evening Students. Fees, £15 per Session for Day 
Students. 

8. P. Tuomson, D.Sc., F.R.S., Principal of the College ; 
{Mechanical Engineering and Mathematics) W. E. 
Me.po.a, F.R.S., F.1.0, 
City and Guilds of London Institute, 
righton. 
MUNICIPAL TECHNICAL COLLEGE. 

Day Courses in Mechanical and Electrical Engineer- 
ing, and for the London University “yd 
first year's Medical Course. Q 421 

olidays on the Rhine 
VIA 
HARWICH and the HOOK OF HOLLAND, 
DAILY (Sundays included). 

Eastern Railway, Liverpool Street Station, London, 
E.C., for illustrated descriptive pamphlet of Rhineland 
TENDERS. 

BOROUGH OF PRESTON. 

The Corporation of Preston are prepared to 

rrange Terms with Persons 
GRAVING DOOK, near their Albert Edward Dock. 

Plan of the site and particulars may be obtained on 
Superintendent, Dock Offices, Preston. 

HENRY HAMER, 


SAUNDERS, BRADBURY 37, 
[the Manchester Steam Users’ 
Room of the Association, at their Offices, 9, Mount 
when the following resolutions were adopted :— 

“ That the Report of the Committee of Management 
by W. T. Evans, Esq. (Messrs. Thomas Roebuck & Co., 
hereby presented to the Committee of Management for 
power to add to their number” :— 

Curis Heaton, Esq., Bolton. 
Tuomas Parkinson, Ksq., Manchester. 

Mr. Douepaue having vacated the chair, it was taken 
PEers, . (Bury), and resolved :— 
at this meeting, and for the constant service he has 

23rd June, 1903, Q 642 
a3 ASSISTANT EXAMINERS in the Patent 
can be received. They must be made on Forms to be 
London, W. Q 350 

INSTITUTE.—SESSION 1903-1904, 
not under 16 years of age; those at the Institute’s 
eges are held in september, and the S 
Study may be obtained from the respective Colleges, 
Y AND GUILDS CENTRAL TECHNICAL 
Students not under 16 preparing to become Civil, 
**School of the University of London” in the Faculty 

Professors :—(Civil and Mechanical Engineering) 
ai (Chemistry) H. E. Armstrone, Ph.D., LL.D., 

Oly AND GUILDS TECHNICAL COLLEGE, 
to enter Engineering and Chemical Industries, and for 

Professors :—(Physics and Electrical Engineering) 
Day, M.A., B.Sc., M. Inst. C.E.; (Chemistry) R. 

Gresham College, Basinghall Street, E Co. Q 628 
Principat —O. H. DRAPER, B.A., D.Sc. 
Approved by the General Medical Council for the 
BY THE 
ROYAL BRITISH MAIL ROUTE, 

Send post-card to the Continental Manager, Great 
and German Spas (free). Q 614 
RIBBLE NAVIGATION and PRESTON DOCK. 

ng = 4 CONSTRUOT, EQUIP and WORK a 

application to James Barron, Engineer and General 
Town Clerk. 

Q 619 


Town Hall, Preston, 
18th June, 1903. 





each Specifi ¥ t will be returned on 
receipt of a bona side Tender. ¢ 

The Specifications and Drawings can be seen at 
(but not obtained from) the Offices of the Consulting 
Engineers, Messrs Kennepy & JgNKIN, 17, Victoria 
Street, Westminster, London, 8.W. 

Tenders, on the prescribed form, in sealed envelopes 
and endorsed on the outside “Electric Lighting, 
Tender for No. .... Contract,” must be delivered at 
my Office on or before the 19th July, 1908. 

The Corporation do not bind themselves to 
the lowest or any Tender, and no allowance will 
made for any expense incurred in the preparation of 


any Tender, 
: RICHARD NICHOLAS HOWARD, 
Town Clerk's Office, Town Olerk. 
Municipal Offices, Weymouth, 
4th June, 1903. Q 651 





BENGAL-NAGPUR RAILWAY O0O., Lrp. 


The Directors are prepared to receive 


enders for :-— 
One STEEL PONTOON LANDING STAGE. 
Specifications and Forms of Tender can be obtained 
at the Company’s Office, 132, Gresham House, E.C. 
For each Specification a fee is charged, which will not 
be returned. Tenders to be delivered not later than 
Noon on Friday the 17th July, 1903. 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
By Order of the Board, Q 681 
ROBERT MILLER, 
Managing Director. 


COUNTY BOROUGH OF SOUTHAMPTON. 
TO IRON FOUNDERS AND OTHERS. 


The Corporation invite 


T'enders for the Supply of 


about 500 ft. of 18 ft. and smaller CAST-IRON 
and RIVETED WROUGHT-IRON PIPES, according 
0 Specification and Conditions, which with Form of 
Tender may be obtained of Mr. H. F. StrEET, Borough 
Electrical Engineer. 

Tenders on the printed form, endorsed ‘‘ Tender for 
Pipes, Electricity Department,” must be left at my 
Office on or before the 8th proximo. 

No pledge is given to accept the lowest or any 
Tender. 








By Order, 
R. R. LINTHORNE, Town Clerk. 
Town Clerk’s Office, Municipal Offices, 
Southampton, 23rd June, 1903. Q 641 


TYNE IMPROVEMENT COMMISSION. 


CONSTRUCTION, DELIVERY AND FIXING OF 
FLOATING LANDING STAGES FOR MARKET 
PLACE FERRY, NORTH and SOUTH SHIELDS. 


CONSTRUCTION AND DELIVERY OF STEAM 
PADDLE FERRYBOAT FOR PASSENGER 
TRAFFIC BETWEEN NORTH SHIELDS AND 
SOUTH SHIELDS. 


N otice is Hereby Given, that 

the DATE on which Tenders for the above 
must be delivered to the undersigned at the 
Commissioners’ Offices, Bewick Street, Newcastle- 
upon Tyne, is EXTENDED to SATURDAY; the 22nd 


AUGUST, 1903. 
ROBERT URWIN, Secretary. 
Tyne Improvement Commission, 
Bewick Street, Newcastle-upon-Tyne, 
22nd June, 1903. Q 622 


NEW ASYLUM ror tat COUNTY or MIDDLESEX, 
AT NAPSBURY, NEAR St. ALBANS, HERTS. 


TO ENGINEERS AND OTHERS. 


The Visiting Committee of the above Asylum invite 


'[\enders for (a) Supplying and 

FIXING certain HOT-WATER WARMING 
APPARATUS to detached Buildings. Hot and Cold- 
water Services, Tanks, Hydrant Mains and Fittings, 
Steam and other Cooking Apparatus, and Hand 
Laundry Plant at the above Asylum. 

(6) SUPPLYING and FIXING certain STEAM 
PIPES, CALORIFIERS, RADIATORS, &c., to the 
main Asylum Buildings and Hospital. 

Bills of Quantities are being prepared by Messrs. 
Youne & Brown, of 104, High Holborn, W.C., London, 
as regards each Section of the Work. 

Engineers and others who are willing to Tender for 
either Section or both Sections of the Work must send 
in their names, together with a statement of work 
which they have executed and a deposit of £10 10s., 
on or before the 25th day of June, 1903. Firms 
tendering for both Sections of the Work are only 
required to send in one deposit of £10 10s. 

The Bills of Quantities will be forwarded in due 
course. 

The Tenders must be delivered, as noted in the 
form, not later than Noon on the 6th day of July, 
1903. Separate Tenders are required for each Section. 

The amount of the deposit will be returned to 
persons who have sent in bona jide Tenders. 

The Committee do not bind themselves to accept 
the lowest or any Tender. 

Apply, enclosing above deposit, to the Clerk to the 
Napsbury Asylum Committee, W. G. AUSTIN, Eeq , 
The Guildhall, Westminster. Q 547 


TO CONTRACTORS AND OTHERS. 
THE LONDON COUNTY COUNCIL is prepared to 


[lenders hoe Wick’ to be 


executed in connection with the CONSTRUC- 
TION of a PIER and RIVER WALL, and the LAYING 
DOWN of CONDENSING WATER PIPES at the Elec- 
tricity Generating Station to be established by the 
Council at Greenwich. 

Persons desiring to submit Tenders may, on and 
after Wednesday, Ist July, obtain the Drawings, 
Specifications, Bills of Quantities, Form of Tender and 
other particulars, at the Engineer’s Department, 
County Hall, Spring Gardens, 8.W., upon —— of 
the sum of £10. This amount will, after the Council 
or its Committee shall have come to a decision upon 
the Tenders received, but not before, be returned to 
the Tenderer, provided he shall have sent in a bona 
fide Tender and not have withdrawn the same. 
Tenders must be upon the official forms, and the 
printed instructions contained therein must be strictly 
complied with. The Contractors will be bound by the 
Contract to pay to all workmen (except a reasonable 
number of legally bound apprentices) employed by 
them, wages at rates not less, and to observe hours 
of labour not greater, than the rates and hours set 
out in the Council’s list; and such rates of wages 
and hours of labour will be inserted in, and form 

art of, the Contract by way of schedule. Each 

‘ender is to be delivered at the County Hall, in a 
sealed cover addressed to ‘‘ The Clerk of the London 
County Council, Spring Gardens, S.W., and marked 
“*Tender for Pier, River Wall, &c., Greenwich Generat- 
ing Station.” No Tender will be received after Ten 
o’clock, a.m., on Tuesday, the 14th July, 1903. Any 
Tender which does not comply with the printed in- 
structions for Tender may be rejected. 

The Council does not bind itself to accept the lowest 
or any Tender; and it will not accept the Tender of 
any person or firm who shall on any previous occasion 
have withdrawn a Tender after the same had been 
opened, unless the for the withd 1 were 
satisfactory to the Council. 

G. L. GOMME, 
Clerk of the Council. 

County Hall, Byting Gardens, 8.W., 

26th June, 1903. Q 671 

















SWANSEA HARBOUR TRUST. 
CONTRACT FOR HYDRAULIC CRANE. 
The Swansea Harbour Trustees invite 


[Tenders for a 30-ewt. Portable 


HIGH PEDESTAL HYDRAULIC CRANE 
with a radius of 40 ft. : 
Further particulars can be obtained on application 
to the Trustees’ Engineer (Mr. A. O. ScHENK, Mem. 
Inst. O.E.), at the Harbour Offices, Swansea. 
Tenders, sealed and marked “ Hydraulic Orane,” 
should be delivered to the undersigned before Ten 
a.m. Thursday, 9th July, 1903. 
The Trustees do not bind themselves to accept the 


lowest or any Tender. 
TALFOURD STRICK, 


Harbour Offices, Clerk. 
_____ 19th June, 1903. __Q608 


APPOINTMENTS OPEN. 
THE MUNICIPAL CORPORATION OF PORT 
ELIZABETH. 








APPOINTMENT OF ELECTRIC LIGHTING 
ENGINEER. 


The undersigned are by cable authorised to receive 
from gentlemen not over 40 years of age, 


pplications in detail for the 
above APPOINTMENT. 

The Candidates must be qualified and capable to 
(a) design a scheme for the lighting of the town and 
the supply of electricity for private purposes; (/)) 
supervise the installation of the whol> plant ; (c) act 
as Resident Municipal Electrical Engir.eer. discharging 
such duties as are usual in similar appointments 
under a British Corporation. 

The Officer appointed will be required to devote the 
whole of his time to the duties of the Office, and to 
enter into an agreement to remain in the service of 
the Corporation for a period of not less than three 
years. 

The salary to be paid is for the first year £600, and 
rising by annual increments of £50 to £750. 

The Corporation will supply the Officer appointed 
with a first-class passage from London to Port 
Elizabeth. 

Canvassing, personally or otherwise, whether in 
London, the Provinces, or Port Elizabeth, will dis- 
qualify any Candidate. 

There is no special Form of Application, but each 
Candidate is required, in addition to his professional 
status and his age last birthday, to set out in detail 
where he was educated, to whom he was articled, the 
appointments he has held (and these in chronological 
order), and to enclose copies (not originals) of not 
more than six testimonials of recent date. 

The above applications must be deposited at the 
Offices of the undersigned not later than Noon on 
Thursday, 9th July next. 

DAVIS & SOPER, 
Agents of the Municipal Corporation of 
Port Elizabeth. 
Mary Axe, London, E.C., 
24th June, 1903. 


LONDON COUNTY COUNOIL. | 
The Technical Education Board of the London County 
Council is prepared to receive 


A Pplications for the following 


APPOINTMENTS at the L. C. OC. Paddington 
Technical Institute, Saltram Crescent, W. :— 
(a) Head of the Physical Department. 
(b) Head of the Chemical Department. 
(c) Chief Assistant in the Engineering Department. 

The commencing salary for each appointment has 
been fixed at £250 perannum. . The persons appointed 
will be required to give their whole time to the work 
of the Institute. 

Applications, which must be forwarded on or before 
Monday, 6th July, 1903, must be made on forms to be 
obtained of the Secretary of the Board, 116, St. 
Martin’s Lane, W.C. 


54, St. 
a, Q 666 








G. L. GOMME, 
Clerk of the Council. 
County Hall, S.W., 22nd June, 1903. Q 670 


TO ENGINEERS. 


anted, at the North 


WESTERN FEVER HOSPITAL, Lawn Road, 
meee ory N.W. (under the Metropolitan Asylums 
Board), a thoroughly experienced ENGINEER. _ 

Wages 503. per week, with board, lodging, washing 

and uniform (subject to statutory deduction under the 
provisions of the Poor Law Officers’ Superannuation 
Act, 1896). 
Candidates must produce satisfactory evidence of 
competency, and be able to take charge of the boilers, 
engines, electric light apparatus, and the lamps and 
connections therewith. Accommodation is provided 
only for a single man. 

Forms of application can be obtained at the Office 
of the Board, Embankment, E.C., where such forms, 
duly filled up and accompanied by copies of three 
testimonials and certificates of recent date, must be 
delivered by Ten a.m., on Monday, the 6th July, 1903. 

19th June, 1903. Q 621 


HACKNEY INSTITUTE. 
The Governors are prepared to receive 


A Pplications for the following 


APPOINTMENTS :— Z : 

LECTURER in Physics and Electrical Engineering 
(Head of the Department). Salary to commence at 
£250 per annum, ‘ , 

ASSISTANT LECTURERin Mechanical Engineering. 
Salary £150 per annum. P 

The Lecturers will be required to give their whole 
time to the work of the Institute. 

Applications, which must be forwarded on or before 
July Ist, 1903, must be made on forms to be obtained 
from the HON. CLERK TO THE GOVERNORS, 
Hackney Institute, Dalston Lane, N.E. 477 


Q 
COUNTY BOROUGH OF HALIFAX. 
TECHNICAL INSTRUCTION COMMITTEE. 


A Pplications are Invited for 


the POST of FIRST ASSISTANT in the 
Mechanical ee as Department, 
at the commencing salary 0! per annum. 
eases <> wal one, Saat they hare et yd 
rin particu whi can t) i 
+ <go dy the PRINCIPAL, Municipal Technical 
001, = : 
Applications must be sent to the Principal not 
later than June 30:h, 1903. Q 465 
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UNIVERSITY OOLLEGE, BRISTOL. 


The Council invite 
App 





lications for the Post of 
JUNIOR LECTURER and DEMONSTRATOR 
in Engineering. 

Salary £120 per annum. 

Applications to be sent in by July 6th to the 
undersigned, from whom further particulars may be 


obtained. 
JAMES RAFTER, Q 536 
Registrar and Secretary. 





MUNICIPAL TECHNICAL SCHOOL, LEICESTER. 


anted, in September, .an 
INSTRUCTOR in Engineering Subjects. 

Day and Evening Olasses. Oommencing salary, £160. 
Apply to ALFRED T. NEWBY, Secretary. Q 629 


H-4 Master Required, for 


the Marine School of South Shields ; must be 
M.A. of Cambridge or Oxford. Qualifications — 
mathematics and engineering, Salary £300,—Further 
information may be obtained’ from R. CHAPMAN, 67, 
King Street, South Shields, to whom applications 
(with copies of testimonials) must be sent before 
July 3ist. Q 40: 








anager Wanted for Com- 


pressed Gas Works, making oxygen, carbonic 
acid, nitrous oxide, Glauber’s salt, and valves for gas 
bottles; must be a thoroughly trained chemist, pre- 
ferably with a science degree, and be accustomed to 
the management of men and the erection of machinery 
and plant. State age, experience and salary expected, 
and send references and ‘copies of testimonials.—R. 
V. JACKSON, care of Scorcu & Irish OxyGEN Oo., 
Ltd., Polmadie, Glasgow. Q 466 


M22aser.— Wanted, for large 


modern marine engine works, an experienced 
well-educated and energetic MANAGER, Applica- 
tions will be treated in strictest confidence ; give age, 
references and salary.—Address, BOX 879, WILLING’s 
Advertisement Offices, 125, Strand, London, sr “- 


[the Proprietors of The Iron- 


monger are about to APPOINT a GENTLEMAN 
to take control of the advertisement department of 
Birmingham and its district, and to supervise their 
Birmingham office. Salary and commission.—Apply, 
in writing, to MORGAN BROTHERS, 42, Cannon 
Street, London, E.C. Q 669 


Chief Draughtsman Wanted, 


to take sole charge of drawing office in large 
engineering works in the Midlands; one with know- 
ledge of the motor industry preferred ; must be 
first-class man. State experience, salary required.— 
Address, Q 627, Offices of ENGINEERING. Q 627 











GRIFFIN’'S STANDARD PUBLICATIONS 


FOR ENGINEERS, ARCHITECTS, AND SURVEYORS. 





TITLE OF Work. AUTHOR. PRICE. 
Civil Engineering . ; . Pror. RayKINE 16s. Od. 
Design of Structures . . S. ANGLIN . ; . 16s, Od. 
Bridge-Construction . . Pror. Fipter 30s. Od. 
Engineering Drawing'(2vols.) S. H. Wetts 7s. 6d. 
Road Making. 4 . QT. AITKEN 21s, Od. 
Sewage Disposal Works . Santo Crimp 30s. Od. 
Sanitary Engineering . F. Woop. 4 8s. 6d. net. 
Central Electrical Stations. C. H. Worpinenam . 24s. Od. net. 
Light Railways . ; . W. H. Core 16s. Od. 
Marine Engineering . . A. E, Seaton 21s. Od. 
Engine-Room Practice .. J. G. Liversipce . . 6s, Od. 
Pocket-Book ‘ A . SEATON AND Rountuwaits, 8s. 6d. 
Steel Vessels . .  . T. Watton . 18s. Od. net. 
Stability of Ships . . SmE. J. Reep 25s. Od. 
Locomotive Engineering . W. F. Prrricrew 21s. Od. 
Valves and Valve-Gearing. Ounas. Hurst . 8s. 6d. 
Pumping Machinery. . H. Davey : ; . 21s, Od. 
Gas, Oil, and Air-Engines. Bryan Donkin. 25s. Od. 
Hydraulic Machinery . . Pror. Ropinson. . 34s, Od. 
Lubrication and Lubricants Arcusutr anp DEELEY 21s. Od. 
LONDON: CHARLES GRIFFIN & CO., Ltd., EXETER STREET, STRAND, W.C. 5707 








This day. 


Small 8vo, 740 pages, leather. 


™€ MECHANICAL ENCINEER’S POCKET-BOOK 


OF TABLES, FORMULZ, RULES AND DATA. 

A HANDY BOOK OF REFERENCE FOR DAILY USE IN ENGINEERING PRACTICE. 
By the late D. KINNEAR CLARK, M. Inst. C.E. 

Fifth Edition, Revised Throughout and Enlarged, 

By H. H. P. POWLES, M.I.M.E., A.-M. Inst. C.E. 


6s. net (postage 3d.) 





Q 602 
LONDON: CROSBY LOCKWOOD & SON, 7, Stationers’ Hall Court, E.C. 





Smart Draughtsman Required, 
used to engine design; marine practice preferred. 
—Full particulars to MARINE, care of Jupps, 5, Queen 
Victoria Street, E.0. Q 604 





(Chief Draughtsman Wanted, 


by old-established firm of high-class machine 
tool makers; must have thorough knowledge of and 
be conversant with the latest designs of medium and 
light tools.—Address, Q 492, Offices of ENGINEERING. 


[raughtsman Wanted ; must 


have thorough knowledge of gearing, more 
especially worm‘ and spiral, tooth curves, strengths, 





Draughtsman Wanted; one 


experienced in switchboard work preferred. — 
Address, stating age, experience and salary required, 
Q 618, Offices of ENGINEERING. Q 618 


DP raughtsman, First - class, 


WANTED, with experience in air-compressing 
work preferred.—Address, stating age, experience 
and salary required, Q 664, Offices of ENGINEERING. 








&c.; one who has a knowledge of tool 
building preferred. State age, experience, where Jast 
employed and salary required. Permanency for really 
smart man ; none others need apply.—Address, Q 638, 
Offices of ENGINEERING. Q 638 





anted, Mechanical 


DRAUGHTSMAN experienced in the design 
of factory buildings and arrangement of machinery ; 
one accustomed to power gas plants and electrical 
driving preferred. State age, experience and salary 
required.—Address, Q 639, Offices of ENGINEERING. 


Draughtsmen Required by 


large electrical manufacturing firm in Midlande, 
used to switchboards, dynamos or steam engines. 
State age, experience, salary and how soon able to 
commence duties. — Address, Q 640, Offices % En- 


GINEBERING, 640 
A Draughtsman, with 
experience in constructional steel work, is 
REQUIRED by a consulting electrical engineer in the 
North of England. Applicants must give particulars 
of their technical training and state salary required. 
—Address, Q 649, Offices of ENGINEERING. Q 649 


} anted, at Once, Good 


: DRAUGHTSMAN ; must be well-experienced 
in hydraulic, crane and constructional work. Good 
salary for suitable man.—Apply, stating full par- 
ticulars, age, salary required, &., to MUSKERS 
LIMITED, Liverpool. Q 674 














anted, a First-class 


MECHANICAL DRAUGHTSMAN.—Apply, 
with full particulars of experience, age and salary re- 
quired, to W. H. ALLEN, SON & OO., L1p., mary 

556 


(C2 Draughtsmen Wanted, by 


progressive firm, for railway carriage and tram- 
car work; good wages to suitable men.—Address, 
stating age, experience and wages required, to BOX 
405, at HORNCASTLES, 61, Cheapside, London. Q 561 


Wiauted, Immediately, by an 


S American Firm, DRAUGHTSMAN familiar 
with the general arrangement and construction of 
large power houses. Only experienced men need 
apply.—Address, Q 650, Offices of ENGINEERING. 











‘Wanted, Good Draughtsman 


accustomed to designing for best class steam 
lorries.—Address, statin; rs rt 


ence, sal, uired, with recent 
Offices of Hovestameica, 


iculars, age, “aan, 


> 


anted, Junior Draughts- 

MAN ; one used to colliery work preferred.— 

Apply, stating age and salary required, to SHEPPARD 
AND SONS, Lrp., Engineers, Bridgend. 633 


Chief Clerk Wanted, in an 


Engineers’ Office ; must have had a good general 
experience, and be capable of controlling a staff of 
clerks ; one who is able to re-organise and supervise 
cost system on up-to-date lines preferred. Good 
opportunity for a suitable man; age not under 30. 
State experience and salary required.—Address, Q 631, 
Offices of ENGINEERING. * Q 631 








ngineer. — Wanted, for 


service in India, an energetic and capable 
young unmarried man of good education ; one with a 
knowledge of electricity and of oil engines preferred. 
30 pply, by letter, to ENGINEER, care of Axsorts, 
32, Eastcheap, London, E.C. Q 620 





? 
anted, Contractor’s En- 
GINEER, able to use theodolite and level, 
accustomed to general public works. —Address, stating 
age, experience, references and salary required, Q 630, 
Offices of ENGINEERING. Q 630 


Brzss Moulder.—Wanted, 


WORKING FOREMAN to take charge of brass 
foundry ; must be experienced in casting heavy 
bydraulic gun-metal work.—Apply, by letter, stating 
age, experience and wages required, to THE HY- 
DRAULIC ENGINEERING OO., Lrp., Chester. Q 617 








° ? 
Epgineer s Foreman Wanted, 
with special experience in gearing, shutter- 
work and metal plates, also used to metal drawing 
and wrought-iron work; permanency to good man 
(London).—Write, stating experience, age and wages, 
to AJAX, care of STREACHANS, 149, Strand, W.C. Q667 


Wanted, a Young Man with 


previous en of spring compound 
traction engines (Fowler’s preferred) to go out with 
and drive a traction plant, owned by Englishmen, in 
the Argentine Republic. Engagement for year with 
view to permanency ; good salary ; board and lodging 
found.—Write, giving references and stating age, 
qualification, previous experience, salary, &c., to 
H. W. THOMSON, Budleigh Salterton, Devon. Q 615 








Epgineering Pupil.— Vacancy 
with Firm (Government Contractors) manu- 
facturing latest types of machinery, oil and gas 
engines, &.; moderate premium,—Address, E 762, 
Offices of ENGINEERING. E 75: 





SITUATIONS WANTED. 
TO LARGE EMPLOYERS OF LABOUR. 


[ihe National Association for 


RESERVE SOLDIERS, 119, Victoria Street, 
Westminster, S.W. (Tel. 367, Westminster; Telegs., 
“Employons,” London), SUPPLIES MEN of good cha- 
racter only as porters, labourers, caretakers, carmen, 
night watchmen, timekeepers, carpenters, masons, 
bricklayers, navvies, handy men, &c. Characters up to 
date. Nofees.—Apply, SEORETARY, as above. Q43 


° ? 
ngineers’ Agency for 
privately introducing Managers, Draughtsmen, 

Foremen and others to Engineering FIRMS requiring 
such. Partnerships negotiated, Capital introduced. 
Strictly confidential.—C. RICHARDSON & OO., 65, 
Imperial Buildings, Ludgate Circus, London, E.0. Q 98 


[agineer (43), of wide 
d experience in general engineering, at present 
works manager for large firm in the North, DESIRES 
CHANGE, and‘is open to negotiate for responsible 
position with first-class firm; special experience in 
high and low-speed engines for electric generators ; 
constructional and administrative capacity ; thorough 
mechanic and expert designer; energetic and with 
latest modern methods.—Address, Q 636, Offices of 
ENGINEERING. 636 


A Ssist. -Manager or Shop 


FOREMAN ; expert tool and jig designer, 
rapid repetition, interchangeableand modern tool-room 
systems, automatic and American tools and methode, 
good organiser.— Address, Q 665, Offices of ENGINEERING. 


ngineer, Mech. (284), Desires 


ENGAGEMENT as assistant works or 
similar post ; nine years works, two years college, over 
@ year as works manager for small firm.—Address, 
Q 644, Offices of ENGINEERING. 644 


K ngineer Desires Engage- 

MENT ; expert in pipe arrangements, engines 
and boilers (ten years engine and boiler inspector for 
an Insurance Company); good draughtsman.—T. M., 
19, Havelock Terrace, Sunderland. Q 549. 


Mechanical Engineer (Swiss) 
SEEKS permanent ENGAGEMENT with good 
engineering firm. Special experience in the construc- 
tion of motors and motor cars, also good knowledge of 
launch building ; first-class testimonials and highest 
references.—Address, Q 5414, Offices of ENGINERRING. 


“Young Machinery Engineer 
passed 





























(25), German, free of military service, having 

his examination at the Mittweida Technical 
School, machine-electro division, and spent three 
semesters at a high school, 18 months’ works practice, 
DESIRES SITUATION in machinery works or office. 
Best testimonials and references. No salary to com- 
mence.—Address, J. B. 5955, care of Rupou¥F Mosse, 
Berlio, 8.W. Q 566 


Eagineer, in 27th year, with 
commercial and works management experience, 
DESIRES to improve POSITION ; can meet clients, 
arrange contracts, handle men; workshop and draw- 
ing office training ; accounts.—Address, Q 579, Offices 
of ENGINEERING. Q 579 


ppointment, Permanent, 


WANTED, by A.M.LC.E., A.M.I.M.E., loco. 
running, building, Se experience, &c., Britain 











752 | of ENGINEERING. 


America.—Particulars, &c. address, Q 662, Oost 





n Assoc, M. Inst. C.E., with 

an extensive and varied engineering and 

businessexperience, WISHES to JOIN an INSPECTING 
ENGINEER with plenty of work.—Address Q 483, 
Offices of ENGINEERING. Q4 


ngineer, German (26), know- 
ledge of English, seven years shop, technical, 

high school, drawing office, DESIRES SITUATION. 
No salary.—E. G., 47, Essex Street, Kingsland xy: 
675 


A merican Engineer Desires 
- POSITION as erecting superintendent with 
structural manufacturers in Great Britain.—Address, 
M., care of ENGINEERING, 957, Monadnock Block, 
Chicago, U.S.A. 679 


raughtsman.—Young 

Student (20) WANTS temporary ENGAGE- 

MENT during Royal College of Science vacation, July 

to October.—Apply, 8. F. P., care of ComBriner’s 
Library, 56, Church Road, Hove. 


[)aughtsman, with experience 


in designs, calculations and detail drawings for 
bridges, roofs, railways and waterworks, DESIRES 
SITUATION.—Addréss, Q 568. Offices of ENGINEERING. 


Foreman Platelayer (age 34) 
SEEKS ‘SITUATION ; 14 years’ experience ; 
good testimonials.—Address, Q 625, Offices of Ex- 
GINRERING. Q 625 


Steel, Iron and Building Con- 

STRUCTION.—Experienced designer DESIRES 
London POST; good draughtsman; stresses and 
inspections.— Address, Q 655, Offices of ENGINEERING. 


(jentleman( 25), well-educated, 
eight years’ general workshop experience 
REQUIRES OPENING in the office where practical 
experience would be an advantage.—Address, Q 673, 
Q 678 























Offices of ENGINEERING. 


Civil Engineering Assistant 
DESIRES ENGAGEMENT; railway and water- 
works experience; excellent references and testi- 
monials.— Address, Q 661, Offices of ENGINEERING. 


A pprenticeship (Engineering 
WANTED, for youth (15) leaving school,— 
Apply, K. H., Martin’s Library, Bromley, Kent. Q 678 














PARTNERSHIPS. 


‘Wheatley Kirk, Price & Co. 


(Established 1850), MECHANICAL and 
ELECTRICAL VALUERS, AUCTIONEERS and 
ARBITRATORS, 

Our AVERAGE ANNUAL 
VALUATIONS EXxceED £2,500,000. 

Special Rates for Periodical Valuations. 

Annual Valuations and Reports of Electrical 
Undertakings, Tramways, &., in conformity with 
the Acts a speciality. 

46, Watling Street, Queen Victoria Street, 





London, E.C. ; an 
Albert Chambers, Albert Square, Manchester. 
Telephones : Telegrams : 


6077, Bank, London. 
8218, Central, Manchester. 


ENGINEERING PARTNERSHIPS, 


irms of Good Repute open 
to admit partners or desirous of selling 
outright, also GENTLEMEN wishing to join or 
urchase Established Businesses; are INVITED to 
OMMUNICATE, in strict confidence, with the 
undersigned, who have always a considerable number 
of such openings in most branches of the profession. 
References exchanged. 
WHEATLEY KIRK, PRICE & OO., 46, Watling 
Street, Queen Victoria Street, London, E.C. ; 
Albert Chambers, Albert Square, Manchester: 


(jentleman Required, to take 


the position of MANAGING PARTNER in a 
large and prosperous manufacturing electrical en- 
gineering concern. He must be a capable and 
thoroughly qualified electrical engineer, and have had 
experience in manufacturing power plants. One with 
a knowledge of three-phase work preferred. Must 
also be prepared to invest capital. Principals only 
treated with.—Apply, in first instance, giving full 
particulars, to ELECTRICIAN, care of Messrs. FisHER 
AND STEPHENS, Solicitors, 6, New Court, Lincoln’s Inn. 
London, W.O. Q 677 


(Capitalist, with £3000 or 


£4000 REQUIRED, to aid present proprietors 
in manufacturing and developing profitable en- 
gineering speciality with ee prospects.—BOX 


1083, care of Jupps, 5, Queen Victoria Street, E.0. 
Q 680 
A Gentleman who during the 
last six years has established a good business 
in China in the import of machinery, hardware, and 
metals, WOULD be willing to DISCUSS a PARTNER- 
SHIP with any gentleman who has had some experi- 
ence in this class of trade, and who is in a position to 
introduce a moderate amount of capital. Intending 
partner would require to reside in China.—Address, 


with all particulars, K. T., care of J. W. Vicksrs. 
5, Nicholas Lane, E.C. Q 624 


xPetienced Engineer Wishes 


to AOQUIRE INTEREST in going concern, t> 
act as works manager and assist generally ; energetic 
and practical ; under 30.— Address (in strict con- 
fidence), stating what capital required and full 
particulars, Q 557, Offices of ENGingERING 


(jentleman, willing to invest 
small amount of capital, WISHES to HEAR of 


PARTNERSHIP in sound engineering concern. — 
Address, Q 613, Offices of ENGINEERING. Q 613 


For Continuation of Small 
Advertisements see Pages 94 


** Indices,” London. 
** Indicator,” Manchester. 





or 
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Toe 


New Explosives Company, Ld. 


ESTABLISHED 1865. 
75, Queen Victoria St., London, E.€. 
(WORKS—STOWMAREET.) 


Manufacturers of GUN COTTON, CORDITE, 
DYNAMITE, GELIGNITE, PIT-ITE, STOWITE, 
BLASTING GELATINE, GELATINE DYNAMITE, 
DETONATORS, FUSES, and every description 

of MODERN EXPLOSIVES for NAVAL, 
MILITARY, BLASTING and MINING PURPOSES. 
Stowite and Pit-ite have passed the “* New Special 


Tests” by the Home Office Authorities for use in 
Mines. 5559 


Contractors to the British and Foreign Governments. 


w. c. Bagnall, a 


STAFFORD, 


Locomotives 


OF ALL DESORIPTIONS. 


New Departure in Small Locomotives. First-class 
_ Engines —— low prices, giving best resulte with 
coal, wood, or oil as fuel. 
pe. ma Turn- 
6177 





MAKERS OF 


Portable ay = » Zipping ve Ww 
Railway V 


PER eeg ptoteres » Peratenscscy WAYS. 


BULL'S METAL & MELLOID CO. 


Heap Orricz anv Works: LIMITED. 
YORER, near GLASGOW. 
TELEGRAMS : “‘ MELLOID, YORKER.” 

BULL’S METAL.—Propellers, Bars, Sheets, Pump 
Rods, Valve Spindles, Condenser Staysand Plates, &&. 
MELLOID (Reg. Trade Mark and atented).—Con- 
mee 3 img Plates and Stays, Boiler Tubes, Stays 
and P’ es, Fire- box Plates, Bars, Sheets, Valves, had 
WHITE METALS. —Babbitt's, Plastic, &. 





ASBESTOS FIRE FELT 


“LUCIFER” BRAND, 


For lining Holds, Bulkheads, Cold-air Chambers, &c., of Steam 
Ships; Partitions, Floors, &c., of Public Buildings, 
Bungalows, &c. 





Full Particulars, Samples, &c., on application to— 


WITTY & WYATT, LTD., 


88, Leadenhall Street, LONDON, E.C. sid 


4, CANNING Pace, LIVERPOOL. 20, West Bute Street, CARDIFF. 








me VAUXHALL IRONWORKS oowrasy, im. 


Wandsworth Road, 
London, S.W. 


LAUNCH and MARINE MACHINERY, 
AUXILIARY MACHINERY, HIGH-SPEED ENGINES, &c. 
Sole Makers of 
The Improved Vauxhall Donkey Pumps. 
City Orricz: 45, LEADENHALL §T., E.C. 


Telegrams - - ‘ Wellhole, London.” 








THOMAS SHANKS & C0. 


JOHNSTONE, near GLASGOW, 


— BOLE MAKERS OF — 


SCREWING AND TORNING MACHINES, 
BARROW’S RECENT PATENTS 
And other GREAT IMPROVEMENTS to Date. 
EIGHT SIZES— 

1} in., 2 in., 2h in., 8 in., 84 in., 44 in., 6} in., & 6} in. 
BOLT SCREWERS ONLY, Lin., lf in., 2}in., &3}in. 


FOR OTHER get ber SEE ADVERTISEMENT, or 
SUB IN RACH MONTH. 


You Wis TOSELL 
Your OODS? 








en you must 


ILL indte. Your Bc Me) 
a rice as 
Be ecando ner 


this foryou, 


Ware our only od 








S8- 








Vulcanite Works—Dr. HEINR. TRAUN & SONS 
(Formerly HARBURG INDIA-RUBBER C. CO.) 
London Warehouse: 5921 
F. WINTER, 8, Redcross Street, E.C. 





THOS. RYDER & SON, 


TURNER BRIDGE IRON WORES, 
Toner, BOLTON. 


HIGH-SPEED-STEEL 


LATHES. 
SEE ADVERTISEMENT MONTHLY. 5625 











CHEMICALLY-ENGRAVED NAME PLATES. 


PERFORATED STEEL' METALLIC NAME PLATES 


IN BRASS, IRON, 
° ALUMINIUM €TC. ¢ 


Sai) 
NAME PL KATES ; 
a #5 The kere . 
4 J £ INSCRIPTIONS “TN CHINESE, 
W. BARNS & | SON, 
CHALTON st, LONDON. NW. 
TELEGRAPHIC 


RFORATION. 
5566 


The United Ashestos CGo., Ld., 


DOCK HOUSE, BILLITER STREET, 
LONDON, E.C. 


PIONEERS uz ASBESTOS 


cng ASBESTOS 
GOODS of all kinds. 
SALAMANDER LUBRICANTS. 
NON-CONDUCTING COVERINGS. 
ENGINEERS’ FITTINGS AND STORES. 


SHND FOR OUR CATALOGUE. 8055 

















VERTICAL = 
MULTITUBULAR 


ECONOMY OF FUEL, 
LARGE HEATING SURFACE, 
QUICK STEAMING. 


HH em 








No Brickwork Setting, 
Ready for Use in a Few Hours. 
Delivery from Stock. 


= COCHRAN BOILER 


HIGH-CLASS 


CROSS -TUBE. 


Best Workmanship. 





All Sizes in Stock and Progress. 


All Sizes of Flanged Boiler 
Plates in Stock. 


COCHRAN Go,, ANNAN, Ls, 


| 














ANNAN. 


4831 





ACCRINGTON: 
See our Advertisement, last week, page ee 


peek & ELEVATOR 0., 











The Stirling Water-Tube Boiler, 


HIGHEST EFFICIENCY GUARANTEED. 
See Illustrated Advertisement, page 76, last issue, 
SoLte ManvuracTurers 1x Great Britarr— 


THE STIRLING BOILER CO., LTD., 


2, St. Andrew Square, Edinburgh. 5638 


PRIESTMAN BROTHERS, Ld. 
DREDGERS & OIL E ENGINES 


See Advertisement previous week. 


HOLDERNESS FOUNDRY, HULL; 


And 32, Victoria St., Westminster, S.W. 
TeixrHorve No.: 3010, GERRARD. 


STEVENSON'S METAL CO, 


Moorsom Street METAL Works, 








TRADE *SELVO” marx. BIRMINGHAM. 
MANGANESE BRONZE, —— 4 tons per square: 


ey Mongstion 3 28 per cent 
Forgings, &c., to Admiralty requirements, 
WHITE P METAL "TUBES (non-corrosive), 
Seamless and in round, square and fanc: 
BORER | STAY ROD Ss. Prompt. Delivery. 
Telegrams: ‘‘ DUCTILE, BIRMINGHAM 


PATENT GRANK PIN BOLTS, 


AUTOMATIO IN ACTION, 


For Taking up the Wear & rendering 
High-Speed Engines Noiseless. 





DRYSDALE & CO., 
Bon Accorp Exaing Works, GLASGOW. 5742 
TexLecraPuic Appress: ‘‘ BONACCORD, GLASGOW.” 
Agents in South Africa: SELIGMANN & CO., Johannesburg. 
Improved 


TANS 


Illustrated Book, describing latest 
make of Self-contained Fans and Engines 
sent with pleasure on application. They 
require only one-tenth of the Masonry 
that is necessary for a Belt or Rope- 
driven Fan of equal capacity. 

— THE — 


Waddle Patent Fan & Engineering Co., 


Lianmore Works, LLANELLY. 6049 


TUCK’S 


GENUINE PACKINGS 


ARE ONLY MANUFACTURED BY 


TUCK & CO., LTD. 


116, Cannon Street, LONDON. 


And at Liverpool, Cardiff, Newport, Barry 
Southampton, Dublin and Melbourne. 


INDIA-RUBBER, LEATHER AND 
ASBESTOS COODS. 


Works—INDIA-RUBBER & PACKINGS, Lambeth; 
LEATHER, Liverpool; ASBESTOS, Cardiff. 








WADDLE 
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NOW READY.—The April Issue of our Classified Directory of Current Advertisements in ENGINEERING, in book form for handy reference, together with a: List of the Telegraphic Addresses and Key to 
same, and also the Telegraph Codes in-use, may be had gratis on a application to the Publisher. 
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Dudbridge Iron Works, 1a. 

a Watson & Co. 
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rag Works Co., 

Easterbrook, Alicard & Co. 

Easton & Bessemer, Ltd... 

Easton & Co., 
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Edmeston, A., & Sons 

Edwards Air — Syn- 
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Erith’s Engineering Co. 

Evaus, Joseph, & Sons 

Evans, D. Liewellin .. 

Eyre & Spottiswoode .. 

Fairley, James, & Son 

Ferranti Lim: 

Fielding & Platt, Ltd. 

Fi , T., & Sons, Ltd. .. 

Fleming & eee: Ltd. 

Fordsmith, H. . 

Fox, 8., & Co., Ltd. :: 4 
Fuller, Horsey,Sons & Cassell 





Angus, 
Appleby Bros. os 90 
Arrol, SirWilliam, ‘RCo. u Luke & Spencer, “od be 
La. (The Uni Lysaght, a Ltd. 
lan, P.&W. |. 74& 36 
M’Neil,C.  .. 17 
McKelvey Concrete” "Ma 
chinery Co, ee 
1 Mfg. Co. Ltd... McOnie, A. & P. W. 73 
Holden & Brooke, La. 1é Magnolia Anti- Friction Metal 
Hopkinson, J., & Co., Ltd. Co., Ltd. oe es ee 80 
Main, A.& ey &Co. Ltd... 22 
some Wardle a _ Ve 
Marryat & Place . se 
Marshall 





NSuu £2 


9 
He therington, J., & Sons, La. 7 
Heywood, 8. H. oe 98 
Higgins, C. M. .& Co. o 
Hindley, E. 8., 2 Sone me 87 
Urquhart, Lindsay & Co.. Ld. 75 
Vaughan &Son .. .. .. 94 
Vi Co., 


Veritys 


Bagnall, W. G., Li 

jn ae J. Ju Sons, Lita... 

fs ol ee oe oe 

Bailey, Wi HL,&Co... .. 51 

Baker, Joseph & Sons, Ltd. 68 

Baker's Patent Appliances 

Baldwin Locomotive Works 83 

Baldwins, 

Barclay, ph AY Hons & Co. ’ 
Ltd. . ° 


25 
9 





Vosper & Co. .. 
Vulcan Boiler and General 

ce Co. Ltd. =. 63 
Waddle Patent Fan & Eng. Co. 4 
Wailes, Dove & Co. bed 


SRESS.RETRSAWS 





HeSBEos BS 


ron, J., Ltd. 
Cammell, diene acs. Ld. 4 
Central Marine Engine Works v4 
Cherry, pane Sons 
Chisholm & Law 90 
oeronl. a &Co., Ltd. : - 20 
8 


ClyteStructural Iron Co., ‘La. 88 
Cochran & Co., Annan, Ld. 184 
Coles, H. J. 21 
Coltman, Walter W. 69 
Consolidated Engineering Co. 68 
Consolidated Pneumatic Tool Gandy Belt Mfg. Co., Ltd. 

Co., Ltd. .. .. .. «.. 44} Gehrckens, C. Otto 9) 
Conveyor & Elevator Co. .. Glacier a Friction Metal 

‘ook, R. J., & Hammond 2 
Cooper, Edwin, & Co., Ltd. Glenbots t Union Fire Ciay Co. 
Cowans, Sheldon & Co., Ld. Godfrey, J. T. 
Craig, A. F., & Co., Ltd. .. Goedhart, Gebrider, Ltd.” 
Craig & Donald, Ltd... .. Goldsworthy &Sons.. .. 
Croasdell, 8. T. .. Goubert Mfg. Co. ee 
Crompton & Co., Ltd. oe Grafton & Co. 19 
rica | ros., TAG. 2. oe Greaves, Bull & Takin, Lia. 

Greenwood & Batley, Ltd. 

Grice, Grice& Son .. .. 
Grieve, John, & Co, .. 
Grover & Co., Ltd. .. 
Gunther, W., & Sons.. 
Halden, J., & Co. 
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Pneumatic Engineering 
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Hurst, Nelson 7 Co. 
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Merryweather & a 
Messer & T Ore - se ee 


Hallway Guana! & Wagon e 


Midland Railway 
and Wagon Co., Carriage 


Mirrlees Watson Co., ‘Tta” 

Mitchell, D., & Co., Ltd. 

Mitchell's Emery Wheel Co. 48 

Moncrieff, John .. .. .. 

Mordey, Carney South- 
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Westinghouse Brake Co., Ld. 87 
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Ltd. 

Blake & Knowles’ steam 
Pump Works .. “ 
Blakemore & Co., vi eae 
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Newton & Nicholson .. 

Nicholson, J. C., 

Nicholson, W. N,, 
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Noble & Lund, Ltd. .. 
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Witty & Wyatt, Ltd. 
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Temperley Transporter Co. 66 & Co. 


WILLCOX 


SEMI-ROTARY 


WING... 
PUMPS 


Adopted by the 
Government, 
and 
fixed by Engineers 
all over the World. 


ue 
2zoo0o 


IN STOCK, READY FOR 
DISPATCH. 


»& 9&19 
Kynoch’ Limited 58 
Lahmeyer Electrical Co., La. 48 
Lanarkshire 8: 17 


8. 
ichards, Geo., ry ©o., "Lea. 
Riddel, John H. e oe 
Robey » Ltd. 
































waite, Isaac, & So 
Brazil, Holborow &Straker, 
Ltd. 


“H.WILLCOX & CO., [ 


23, 34 & 36, SOUTHWARK STREET 
LONDON. 











i oe 














4831 


16 sizes in IRON and BRASS. 
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ALLEN'S <> DYNAMO | 


__EDGAR ALLEN & CO., LTD., IMPERIAL STEEL EEL WORKS, SHEFFIELD. 


RUSTON, PROCTOR 4 
& 00, LTD. 


LINCOLN, England. 


BOILERS. 


LANCASHIRE, 
CORNISH, 
MULTITUBULAR, 


And OTHER TYPES. 
Up to 200 lbs. W.P. 





LONDON: 52, Queen Victoria Street. 

















And at 


46, QUEEN VICTORIA STREET, 
LONDON, E.C. 


5785 





PROCTOR ¢ 


LINCOLN. 
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A. RANSOME & CO., L™- NEWARK- ON- TRENT, ENGLAND. 


LONDON OFFICE— 


304, KING’S ROAD, CHELSEA. 











Telegraphic Addresses— 
RANSOME, NEWARK. 
RANSOME, LONDON. 








Special 
RANSOME’S Deseriptive Pamphlet of 
Log Band Saw RANSOME'S 
Most Accurate, Rapid, “eco” yoagauaad 
sent Post Free on 
and Economical application. 


These Machines are now made in 


Log-Sawing Maehine 
four sizes to take logs up to 6 ft. in 
in the World. diameter. 


RANSOME’S PATENT LOC BAND SAW will do as much work as THREE VERTICAL TIMBER FRAMES 
when working at their full capacity, or 12 HORIZONTAL RECIPROCATING SAW FRAMES. 


THE FOLLOWING ARE A FEW OF THE ADVANTAGES OFFERED BY THIS MACHINE :— 


1, When fixed, no part of the machine is below the ground level. 

2. The foundations required are very simple and inexpensive, whereas those for vertical machines are necessarily of a complicated and 
costly character. 

3. The feeding gear and driving arrangements are simpler and more convenient than those of large Vertical Band Saws for Logs. 

4. Only one man is required to manipulate this machine, whereas with Vertical Band Saws for rapid cutting, one man is required to 
control the sawing and another to devote his whole time to manipulating the travelling carriage. 6740 


REFERENCES CAN BE GIVEN TO A NUMBER OF LARGE SAW MILLS WHERE THESE MACHINES ARE AT WORK. 


EE USaEeeeeaee 
UES 






























WT OVD PLE 


MACHINE S830 CRAIG & DONALD, 
TOOLS | | 


FOR Bex es 


SHIP YARDS, 
IRON WORKS, 
BRIDGE WORKS, 


TANK WORKS, — 
BOILER WORKS, 


&c., &c. 


LIMITED, 


JOHNSTONE 


(Near GLASGOW). 


Us” 
Caer 


CS 


TT (/ ld 


\ 








Bending Rolls 
constructeJ for 
H.M. Dockyard 

at Chatham 
to Bend Nickel 

Steel. Plates 
25 ft. wide by2in. | 
thick. 


spent, 
~~... 


a 
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DREDGE PLANT—IMPROVED PATENT. 


INVENTORS AND SOLE PATENTEES OF THE INDEPENDENT 


TRAVERSING BUCKET LADDER, 


TO ENABLE DREDGERS TO CUT IN ADVANCE OF HULL, AND SO MAKE THEIR OWN FLOTATION. 


INVENTORS AND CONSTRUCTORS OF MOST 
IMPROVED. HOPPER DREDGERS. 


Builders ot Bow and Stern Well a Dredgers, Suction Pump Dredgers, 
Barge Loading Dredgers, Gold —— Dredgers and Machinery, 
eam Hopper Barges, Side & Stern Paddle 


FLEMING & FERGUSON, Ltd., 


SHIPBUILDERS & ENGINEERS, PAISLEY, N.B. 
GEORGE ELLIOT & CO., LTp., 


MAKERS OF ALL DESCRIPTIONS OF WIRE ROPES. 
MANUFACTURERS OF 


LANG’S LAY WIRE ROPES 


LANG'S LAY WIRE ROPE WHEN NEW. Office : 16, GREAT GEORGE STREET, WESTMINSTER, LONDON. LANG'S LAY WIRE ROPE WHEN WORN. 9100 


Jenkins Bros. Valves 


Fitted with Jenkins Renewable Discs. 
Globe, Angle, Check, Cross, Sufety, and Y Valves, both screwed and flanged, are 


manufactured of the best steam metal and are fully guaranteed. If you want the 
best, ask your dealer for valves manufactured by Jenkins Bros. Remember all [ | 
genuine are stamped with the Trade Mark. List ON APPLICATION. 


VENKINS BROS., cccse Victoria sect, LONDON, E.C. 


AND AT 71, JOHN ST., NEW YORK, U.S.A. 6036 


INJECTORS ? EJECTORS 


UNRIVALLED FOR SIMPLICITY AND EFFICIENCY. 


























eel Steamers. 

























































REGULAR 














OVER 200,000 IN USE. 
AGENTS WANTED. LIBERAL TERMS. 















" APPLY— 2 
* | 
4 oe 
oY ois ay ! ay Adopted ky 
Ad Wed . an Leading 
opted by Leading 3 HEAD OFFICE AND works: DURSLEY. Engineers 
Engineers : —$$_$__—__— all over the 


world. 









Branches: GLOUCESTER, LONDON, MONTREAL and WINNIPEG. 


all over the world. 











Telegraphic Address: ‘‘ Heroic, Reppisu.” ft tt = mm | MO tr T zz A Tnx Telephone No. 47, Heaton Moor. 


“CLIMAX” WATER-TUBE BOILERS 


OVER 600,000 HP. IN USE. 
The BEST Boiler for Central Electric Light, Traction, and Power Stations. Absolutely NO DEAD POINTS in Circulation. 


Heating Surface FIFTY TO ONE of Grate. 


ADVANTAGES.- No Screw Joints ; no Metallic Joints; no Packing Joints ; no Cast-iron Pipes or Headers to cause trouble from ex aansion and contraction ; is perfectly safe and able to carry HIGH PRESSURES, 
Produces Steam rapidly, not only Absolutely Dry, but Superheated to over 80 deg. It is accessible, readily repairable, and can be examined, cleaned and fired with facility. This Boiler occupies less floor space, and 
will, under equal conditions, evaporate more water per pound of coal than any other on the market. It is a Boiler, Fuel Economiser (or Feed Water He ater) and Superheater combined in one, 


What T. A. EDISON thinks of the Morrin “Climax” ‘Steam Boiler. 4883 


Clonbrock Steam Boiler Works, Brooklyn, N.Y. From the Laboratory of Thomas A. Edison, Orange, N.J._ 
Dear Sirs,—Your letter of 30th ultimo is received. I have a “Climax” Boiler, and it is Fem great satisfaction. Taking 
a 


everything in ideration, it is, in my opinion, practically and theoretically, the best boiJ.er so far invented. 
co ee ox ‘ : : Yours truly, THOMAS A. EDISON. 


B. R. ROWLAND & CO., Lro, “Cumax» Wonrs, REDDISH, near MANCHESTER 


Sole Manufacturers outside U.S. America, to whom all enquiries should be addressed. London Office: 47, VICTORIA STREET, WESTMINSTER, 5S.W. 
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TANGYES 


“GinDEE” STEAM ENGINE. 











RUSSIAs 
G. Korrren & Co., Moscow. 





AUSTRALIA. 
BENNIE, TEARE & Co., 
MELBOURNE, SYDNEY, Pertu & COOLGARDIE. 


Aas NEW ZEALAND. 
Roux Freres & Ciz., PARis. Joun Cuampers & Son, Lrp., AUCKLAND. 
BELGIUM. 

Hy, WILFORD, BRUSSELS. 
SWEDEN. 


UNITED STATES, 
E. C. Gsestvane, STOCKHOLM. 


J. F. McCoy Co., New York. 
NORWAY, 


DENMARK. 
E. C, GJesTvANG, CHRISTIANIA. 


H. C. PeTerseN & Co., COPENHAGEN. 





; we a . EGYPT. 
F E : ana 4 . T. Cook & Son (Egypt), Lrp., Catro. 





12 in. by 24 in. Engine, with Tangye-Johnson Gear, suitable for 100 Ib. steam pressure 








—— A LARCE NUMBER IN STOCK OR NEAR COMPLETION. —— 





TANGYWES LIMITED, srechcneaigienssiaspe clam 


And at LONDON, NEWCASTLE, MANCHESTER, GLASGOW, CARDIFF, JOHANNESBURG, BILBAO and ROTTERDAM, 


Telegrams—“ Tangyes, Birmingham.” No. 121 B. 








EIR’S 


NEW 


EVAPORATOR 
CATALOGUE 


IS NOW READY. 





~ a ff 


Free on application to 


G. & J. WEIR, Ltd., | 


Cathcart, GLASGOW. ~“ 
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THE BAKER OIL SEPARATOR 


In its present perfected form is 
protected by Eight British Patents, 
from 1896 to 1903, every improve- 
ment being patented as soon as 
tested. 


It has taken several years and 
prolonged trials upon engines of 
from 200 to 3000 I.HP. to bring 
this Separator up to its present 
state of perfection, and we are now 
able to offer to Engineers Separators 
of the highest possible efficiency 
exactly proportioned to the work 
required of them. 














One Eighth of a grain of Grease per Galion of Water 
is the standard we have been able to arrive at in the water from the 
Condensers of one of the principal Metropolitan Electric Power Stations. 

If your object is to have a Separator of a far higher efficiency, as proved 
by actual practice, than any other in the market-—We guarantee to 
supply that article. 

If you want a low price article, you will probably find it dear at any 
price, although we know many are sold in the hope that, when once fixed, the 
engineer will not go to the trouble and expense of removing them. 





Write for Post Free Catalogues or Estimates and give particulars of 
Engine Power, Pipes and Condenser (if any), to 


BAKER’S PATENT APPLIANCES CO., LTD., 


Melrose Street biiclaranat SCARBOROUGH. 


Also Sole Makers of ** THE BEISSEL”? WATER SOFTENER, the result 


of 25 years’ experience. Continuous in action and perfectly automatic. 


C. W. BURTON, GRIFFITHS & U0, 


1, 2 & 3, Ludgate Square, LONDON, 


AND AT 59, FiNNIESTON STREET, GLASGOW. 


6007 











Gis BLO? 


UNIVERSAL TOOL 
GRINDER 


For the ACCURATE Grinding 
of Lathe, Planing and Shaping 
Machine Tools. 






Exactly the same cutting angles 
are always obtained by means 
of chart supplied with 
machine. 























One youth can grind 

all the tools in a shop 
of from 50 to 70 

machines. 














PRICES & FULL PARTICULARS 


Slow-starting Gear, Automatic, No-load 
and Over-load Release, Absolute Pro- 
tection, Mechanically and Electrically 
Perfect. 


1} to 80 HORSE POWER. 


S. H. HEYWOOD, 











SAH wim ighes! Sleam WeESSH/AZ 












































SNGsgtwastSteanD yheatAcids CicAmmanic fF 
SS < Sx Wicaline Fivids Hot Sugar Solutions dc 4206 
Qvg oor 

as 0 < & J PATENT JOINTING MATERIAL ‘ é pe 2 
2H 2 af e° 4~y5S5 
5 OS 8 oy8 bo 
Coe: %¢ 30D x 0 
were Sas STS 
O74 5A. SL Bs o 
55 ze NSS Q 
Ae “F/CHARD KLINGER &69. QS ES 
L72/neers, Contractors to \he NAxiradty, Be. TS 
OO, CH CRCH Jt. LOND OWNS’ 

Telegraphic Address: : ondon” ———___ 








**B, B.” MALLEABLE [RON 


CHAINS 
EWART’S 


TYPE. 
750,000 ft. in Stock. All Sizes, 


SPROCKET WHEELS. 
ELEVATOR BUCKETS. 


BAGSHAWE & CO., 


3, Tower 3, Tower Royal, Cannon Street, LONDON, E. E.C. 


SN wes. ah i 
D. & J. TU LLIS, LTD. | STEAM LAUNDRY ENGINEERING SPECIALISTS, 
sg Reg. Office, KILBOWIE IRONWORKS, Ne. GLASGOW 
pioeynyey yey comeg prin na Pressure Washing and Disinfecting Machine. 
and economical principles. q 
































Corliss Engine. 


Send for Particulars of : 
Our New Designs of 
Hydro Extractors. 
New Deeoudun Ironing 


achin 
Rollers 18 in. and 24 in. dia. . 
New 1» Washing Machine, 


LONDON OFFICE: 
35, QUEEN VICTORIA 
Grass, E.C. 


Catalogue, Speci penis and 





Brass Cage and Wooden Estimate for Single Machines 
outside Casing. or Complete lants on 
Absolutely the best value in the Trade. application. 5977 
REAVELL & CO., Lip, IPSWICH, 


ARE EXHIBITING 


AN ELECTRICALLY DRIVEN 


AIR COMPRESSOR 


AT THE 


COLLIERY EXHIBITION, "= 2% 
————_———————————————————— nna nana annanarenmmasennaanaa 
PATENT 


MOTOR-STARTING 
SWITCH. 


Double-pole Switeh, 





Interloeked with 


Patent. 


STANDARD SIZES: 


LISTS ON APPLICATION. 





MANCHESTER. 


MANCHESTER. 









ON APPLICATION, 











Works: REDDISH. 





25 
Telephones { 75) EATON MOOR, 
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CHARLES CHURCHILL & 00., L 


Agents for 


WESTCOTT’S CHUCKS. 


A NEW 
COMBINATION CHUCK 


WITH 
SPUR GEAR 


(NOT BEVEL). 














JAWS CAN BE 
OPERATED FROM 
THE FRONT, REAR, 
or EDGE of the CHUCK. 


SEND FOR PARTICULARS. 





LONDON: 9 to 15, Leonard St, £.C. BIRMINGHAM: 2 to 40, Albert St. 


MANCHESTER : 2, Charlotte St., Mosley St. GLASGOW: 52, Bothwell St. 
NEWCASTLE-ON-TYNE: Albion Buildings, St. James Street. 5627 


COLLIERY EXHIBITION 


AGRICULTURAL HALL, ISLINGTON, N. 








JUNE 30th to JULY 7th, inclusive. 


EN GIN EERS. and others interested 
in utilisation of REFUSE FUELS, should 


pay a visit to 


Stand Row E, Block No. 17, 


where SPECIAL FURNACE may be seen. 


Complimentary Tickets will be sent to 


interested parties. 


OOOO 4646666644446 44444046 


MELDRUM BrRos., LTD., 
Timperley, MANCHESTER. 


And 66, VICTORIA STREET, WESTMINSTER, S.W. 
9288 













Brass, 
&c. 





C. LINDLEY & CO., L*: 
— ON ADMIRALTY a 

orGun-Mote 
77 \) seen pene pte Ba 


- MANUFACTURERS OF 
Best, Quality Metal and 
date Automatic Ma- 


BOLTS, & NUTS 
_ NVA) i 
chines. 





Write for Price List 














and compare 7 ; MANUFACTORY « 5468 
our prices with other CROMER LCE = Beavvorr Worxs, Luppsxpex, 8.0. Yorns. 
manafasturere. 4 (L. & Y. R., Luddendenfoot Station). 

LARCE STOCKS 
9, WAINGATE, SHEFFIELD, ANNI een KEPT AT 
— AND — \ $4, Englefield Rd., 
Beauvoir Works, LUDDENDEN, §.0. YORKS. LONDON, N. 














— RPATIEINT — 


AIR COMPRESSORS. 


TO ANY PRESSURE. 
VACUUM PUMPS, 
BLOWING ENGINES 


&c., &c. 








The Ideal Air Compressor for Pneu- 
matic Tools, Acid Lifting, &c. 


Steam Engine same diameter and 

stroke as Air Compressor, giving the 

same Air Pressureas Steam Pressure 
used. Made also to drive by Belt, 


ALWAYS IN STOCK OR PROGRESS. 


GEORGE SCOTT & SON 
(LONDON), Ltd., Engineers, 6647 
_44, Christian St., LONDON; ond 67, Lord St., L'VERPOOL. 


STEAM 
ENGINES. 


: Horizontal and Vertical. 
. / Simple and Compound. 
 \ Condensing & Non-Condensing 
- Corliss & Patent Valve Gears, 
+ Open Type High-Speed Vertical 
- Steam Engines. — s900 


























Royal Agricultural Show, Ealing, 
June 28rd to 27th. Stand No. 347. 


EASTON & BESSEMER, Ltd., 


TAUNTON, ENGLAND. Nor O16. 





Telegrams— 
Eastwald. 


e 0146, 
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B.S. HINDLEY SONS 


Works: BOURTON, Dorset. 


London Show Rooms & Stores: 11, Queen Victoria Street, E.C. 


SPECIALITY: 


HOISTING 
ENGINES 


— sto — 


ie Steam Engines 


BOILERS 
PUMPS. 


SAW 
BENCHES. 


~DYNAMOS, 
~ MOTORS. 

















6035 





aA 


\ 


+ | 
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Brooke, Ld., 


West Gorton, 
Mancbester. 
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‘Sirius *3?) 
hig high » S T F A yt 


standard of quality, securing 
entirely reliable action, is strictly 
maintained in the Sirius Trap. Trade 
Mark “SIRIUS” cast on Trap guarantees this quality 
and British Manufacture. . 


For pressures above $20 tbs. our Patent _High + Pressure ™ “ 


recommended. - 


S ’ 


. * - v 
M Pp HOLDEN & BROOKE, LTD. © 


WEST GORTON, MANCHESTER, 7 
110, GANNON STREET, EC. 





° 











rE 
Hyde Windlasses and Gapstans 
ARE THE MOST EFFICIENT. 


They are used by the Imperial Russian Navy, and 
almost exclusively by the United States Navy. 


They have been adopted for all Ships now building for 
the American Line, Red Star Line, Atlantic Transport Line, 
Pacific Mail Steamship Company and all principal Coast-wise 
Lines of the United States. 








MANUFACTURED BY 


= =6©The Hyde Windlass Co., 
BATH, MAINE, U.S.A. 


— THE — 


BAUMANN FURNAGE 


Messrs. SAMUEL MASON, Ltd., Birmingham, write :— 


Respecting the Baumann Furnace which we have fixed inour 
works, we are pleased to say, after various tests, that it is perfectly 
satisfactory. 

We find that we can get an increased production of work, there 
is a serious saving in cokes and pots—at least a third—and 
the loss of metal is reduced very, very considerably. 

We can strongly recommend anyone who has sufficient work 
to adopt the system, which, worked under proper conditions, should 
save the cost of laying down in about twelve months, ~ 


Yours faithfully, 
(Signed), 


J. W. JACKMAN « C 


O. 
39, Victoria Street, LONDON, 8.W. 4363 J 


BurFFALO 


PATENT 
DOWN 
DRAFT 
FORGES. 


Smoke Removed as 
Generated. 

Light not Obstructed 
by overhead piping. 

Free Use of Crane. 

Increased Output. 


Vertical Capstan Windlass, 
with Engine shown on bulk-head, 
below deck, 








SAMUEL MASON, Lap. 











-_ he 
4 





Send for F.D.02. Cat. 
4887 





gia} 


Buffalo Forge Co., 





39, Victoria Street, 
a LONDON, 8.W. 
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EXHAUST STEAM VALVES. 


Made in Sizes up to 48 in. dia. 


Full clear way. 
Valve and door plate faced 
with gun metal and forced 
together by wedges at back. 
Cannot set fast like double 

faced Valves. 


Opening and closing effected 
by means of a steel worm 





of door. 


CRANK KEY OR HAND -WHEEL 
SUPPLIED IF DESIRED. 


MAKERS OF ALL TYPES OF 


VALVES 
= Por GAS, WATER & STEAM. 


PRICES ON APPLICATION. 


BRYAN DONKIN & GLENGH, Lto., 


Lincoln Works, CHESTERFIELD. 


Manchester Office : 
Mr. HENRY THOMAS, 
10, Mawson Chambers, Deansgate. 


ee] 
od 

— 
SS 
— 
=> 
—— 
— 
.——— 


ij 


UI 
_-—— 4 


“a 





5746 


London Office : 
Parliament Mansions, 
Westminster, S.W. 


THE BLAKE-KNOWLES 
Patent Vertical 


“SIMPLEX” 
STEAM 
PUMP. 


Telephones : 
G.P.O., 1720, Central; Nat., 5087, Bank. 


Cables and Telegrams : 
‘““STEaAMPUMP, LonpDoN.” 


The Only 
Economical and 
Reliable 
Marine Pump. 


Fitted in every Navy 
in the World. 








ener 








WRITE FOR OUR ILLUSTRATED GATALOSUE. 
Every information given. 





5101 


BLAKE & & KNOWLES STEAM PUMP WORKS, 


working in a rack at back} @ 


Qur 84 in. centre LATHE for SPEED Cutting Steels. 


Spindle bearings are large. 

Front bearing 3 in. diam., 4} in. long. 
Double gear ratio, 9 to 1. 

Different in pitch ; gives a smooth drive, 


Write for fullest particulars. 


D. MITCHELL & CO., Ltd. 


ENGINEERS, 
KEIGHLEY, YORKS. 


Telegrams: ‘‘ Tools, Keighler.” 5471 


““LITTLE GIANT ’’ 


TURBINES, MOTORS. 

PELTON and WATER WHEELS. 

GOVERNORS, RAMS and PUMPS. 

FLOUR MILL, GRAIN, COFFEE and 
RICE MACHINERY. 














Sole. Manufacturers :— 


EowEs i 


64, Mark LANE, LONDON. 


~. VALVE BOXES. ... 


Specially suitable for all High-speed, Centrifugal and Rotary Pumps, 
—— Pulsometers, &c. —— 


SIMPLE. 
EQUAL AREA 


almost 


STRAIGHT 


and 


UNIMPEDED 
FLOW or LIQUID. 

















Telephone : No. 2967, CenTRAL. 
Apply for Pump and Valve Box Lists to— 


THE HASTE PATENT PUMP COMPANY, 


Crown Buildings, Crown Court, Old Broad Street, LONDON, E.C. 


Telegrams: ‘‘ PUMPERLING, LONDON 








WHEELER CONDENSER & ENGINEERING 00., 


xan, 0090 omens, 249, Queen Victoria Street, 
LONDON, ENGLAND. 


MANUFACTURERS OF 


WHEELER STANDARD SURFAOE CONDENSER. 
WHEELER ADMIRALTY SURFACE CONDENSER. 
WHEELER FEED WATER HEATER. 
THE BARNARD-WHEELER WATER COOLING TOWER, 


Cables and Telegrams 
SusPenp, Lonpon. 








178, Queen Victoria Street, LONDON, E.C. 


-—— WRITE FOR'NEW CATALOGUES. ——= 5100 
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Telegrams: ‘‘METALADOS.” Cables: “‘ ROBHUNT.” 


BRITISH BUREHAV. 


'Phone : 5770, BANK. 


ROBERT W. HUNT & CO., Engineers, Norfolk House, Cannon St., E.C. 


INSPECTION anp TESTS oF RAILS anp FASTENINGS, STRUCTURAL 
MATERIAL, BILLETS, PIG IRON, AXLES, CARS, MACHINERY, &c., &c. 


W. L. COOPER, Manager. 


American Offices :—CHICAGO. NEW YORK. PITTSBURGH. > 6761 


JOHN J. CONE, Resident Partner. 











OL, L.A U Breen. 


Complete Boats or Machinery only. 


BUILDERS OF ALL KINDS OF 6815 





STEAM MACHINERY or YACHTS & LAUNCHES COMPLETE. 


MAKERS OF PATENT “SIMPLEX” STOCKLESS ANCHORS. 


VOSPER & CO., LD. PORTSMOUTH. 

















CORNER PIECES FOR PATTERN SHOPS, 
WOOD AND LEATHER. 


WOOD 


PATTERN MAKING 


OF ANY SIZE AND EVERY DESCRIPTION, 


FOR ENGINEERS, IRON AND STEEL FOUNDERS, 
SHIP BUILDERS, &c. 















ESTAB. 1860. 








Large Shops Equipped with all the Latest Wood Working Machinery. 


WHEEL PATTERNS FOR CAST GEARS, up to 12 ft. diam., any pitch. 


TOOTH BLOCKS, CORE BOXES, &c., for Machine Moulded Wheels. 


MACHINE CUT METAL GEARING 
ACCURATELY HOBBED WORM GEARS AND RACKS A SPECIALITY. 


D. BROWN & SONS, 
HUDDERSFIELD. 


Telegrams: “PATTERNS.” Telephone No. : 339. 
Core Boxes for Foundries and Pattern Shops. ; 
583 




















Telegrams: ‘CRANES, BEDFORD.” 


Up-to-Date 





BEDFORD ENGINEERING . CO. 


CRANE BUILDERS, 


BEDFORD. ™ 





National Telephone No. 33. 

















ThE LONDON EMERY WORKS CO. 


CONTRACTORS TO THE ADMIRALTY, H.M. WAR OFFICE, AND 
PRINCIPAL RAILWAY CO.’S. 
















“ ATLAS” > MODERN EMERY 
EMERY WHEELS. wis? GRINDING MACHINERY 
Atlas” Emery Cloth, Ze Genuine 
Glass & Flint Paper, Ground Emery, 


=— «NAXIUM, LONDON.” 
4906 


TELEGRAMS ; 


58s, HATTON GARDEN, "LONDON, EO. 














| 
: 
, 
| 
at 
| 
: 
| 
| 
| 
: 
, 
| 
) 
| 











WE KEEP THE LARGEST STOCKS AND 
CAN SUPPLY YOU AT ONCE. 


BROWN & SHARPE 
PRATT & WHITNEY 


Cutters. 


Stocks and Dies, 


Whitworth or B.A. Standard. 


DRILLS, CHUCKS, &e. 


Our New American 
Catalogue, 


525 pages, 
SENT FREE to 
known 
correspondents. 














TELEGRAMS : 
‘*ROEBUOK, LONDON.” 


BUCK & “HICKMAN, id 
2 & 4, Whitechapel Road, LONDON, 2 2580 


SEND FOR OUR CUTTER LIST AND FINE TOOL CATALOGUE. 





0 





14 


ENGINEERING. 





[JUNE 26, 1903. 








FRESH WATER FROM SEA WATER 


NORMANDY'S PATENT 
DISTILLING MACHINERY 


TWO GOLD MEDALS, London International Health Exhibition, 1884. 


The Water produced is PURE, COLD, CLEAR and agreeable to the TASTE. 

NORMANDY’S PATENT EVAPORATORS and CONDENSERS for 
STEAMERS produce from Sea Water, Cold Drinking Water of above quality 
when worked with the greasy steam from the main boilers, and at the same 
time will also supply Hot Fresh Water for Make-up Feed. 

NORMANDY’S PATENT DISTILLING MACHINERY for LAND 
STATIONS produces at least 29 tons, or 6500 gallons of Water of above 
quality per ton of coal. 

NORMANDY’S DISTILLING MACHINERY has been largely supplied 
to the English Admiralty, and to the German, Russian, Spanish, Dutch, 
Japanese, and other Governments. Also to the P. & O., Royal Mail, and 
many other Liner Companies and Yachts, including the Royal Yacht 
“Victoria and Albert.” Also to Land Stations in various parts of the world. 

H.M.S. “Powerful,” “Terrible,” “ Argonaut,” “Spartiate,” “ Majestic,” 
“ Arrogant,” ‘“ Furious,” “Venus,” “Diana,” “Niobe,” the New Royal Yacht, 
“Formidable,” “London,” “Hogue,” ‘“Euryalus,” “Duncan,” “Cornwallis,” 
and many others, are also supplied with NORMANDY’S DISTILLING 
MACHINERY, made to latest Admiralty requirements. 














WORMANDYZY’S PATINT 


MARINE AERATED FRESH WATER 60., Li, 


Opposite Custom House Station, Victoria Dock Road, 


LONDON, E. 
ALSO SOLD MAEERS OF 


NORMAND’S PATENT FEED WATER HEATER. 


1658 





Adopted by the British and other Governments. 


né HARRIS-ANDERSON” 
PURIFIER. 


Absolutely Removes all Oil 
from Condensed Water. 
Invaluable for all Condens- 

ing Engines, especially for 
Electric Light and Power 
Plants. 
ReagéntsAutomatically Sup- 
plied without weighing. 
No objectionable or scale- 
_ forming matter  intro- 
duced. 





A LARGE NUMBER IN USE 
AND UNDER CONSTRUG- 
TION, INCLUDING— 


The Royal Ordnance Factories, 
Woolwich Arsenal. 

Messrs. Thos. Firth & Sons, Ltd., 
Sheffield. 

— Kynoch, Ltd., Birming- 


The Metropolitan Electric Supply 
Co., Ltd., Generating Station, 
Willesden. 

Sunderland Corporation, Electric 
Power Generating Station. 

Messrs. John Smedley, Ltd., Lea 
Mills, Matlock. 

Weston -Super- Mare, Generating 
Station. 

Mersey Tunnel Railway, Electric 
Generating Station. 

M zawattee Tea Company, New 
Cross, S.E. 

Ne wcastle-on-Tyne, _Electric 
Generating Station, Neptune 
Bank, 





View from above of t! e Marris-Anderson Purifier, Hylton Road Station, Sunderland. &e. 
MANUFACTURED BY THE 5790 
HARRIS PATENT FEED WATER FILTER L™- 


78, QUEEN VICTORIA STREET, LONDON, E.C. 


Telegrams: Wixptieut, Loxpox. Telephone: 973, BANK. 
26, St. Thomas Street, SUNDERLAND. 7uctpuns: yuna Suxmmtann. 
2, Hamilton Street, GREENOCK. 


Telegrams : WINDTIGHT, GREENOCK. Telephone : 127, 














SAVE Your (0 


BY USING 


OUR NEW PATENT 


BERRYMAN 


OR EXCELSIOR 


DETARTARISER. 


Pays for itself in 12 Months. 


OVER 8000 SOLD. 
JOSEPH WRIGHT & 00., 


WESTMINSTER, 8.W. TIPTON, STAFFORDSHIRE. 
ACCIDENTS oF av xinos, 


EMPLOYERS’ LIABILITY, ACCIDENT & DISEASE 
U Pox, Scarlet Fever, hoid, Diphtheria, &c.) 
BURGLARY & FIDELITY INSURANCE. 


RAILWAY PASSENGERS’ ASSURANCE CG., 
Established 1849. Claims paid £4,500,000. 5781 
64, CORNHILL, LONDON. A. VIAN, Secretary. 


DENISON'S 
WEIGHING MACHINES 


ARE USED ALL THE WORLD OVER. 














THE BERRYWAN PATENT HEATER. 
ancsueas -"OSEPH WRIGHT & C2 TIPTON: 








Lonpon OFFICE— 














SAAF* DEAVTSONV A SOW 





FOR LIGHT RAILWAYS AND MINES. 


SAMt DENISON & SON, 


FAR HUNSLET, LEEDS. “™ 


London Office: 32, Gracechurch Street, 








E. C. 
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Specialty : 
HIGH-CLASS 


MARINE 
BOILERS 


Apmrraty, LLorps’, 
Boarp oF TRADB, 
Bursav VERITAS, AND 


ON ADMIRALTY LIST. 






ESTABLISHED 1868. 


OTHER VEYS 
UP TO 200 LBs. W.P. 


LANCASHIRE, 
MULTITUBULAR, 


CORNISH 
BOILERS. 
Flanging, Riveting, 


and Bending done by 
HYDRAULIC PLANT. 


Drilling, Welding, 
and Planing done by 


Special Tools of most 
modern kind. 


Hydraulic, Gas & Water Hains, rn tw «8, Oil Stills, Scrubbers, Washers, Roofing, &, ss71 


A. F. GRAIG 7 00. LD., PAISLEY. 


LONDON ADDRZ—SS:-37, QUEFN VICTORIA STREET, F.C. 


emmy GLOBE IRONWORKS, MOTHERWELL 


Telegraphic Address: —‘‘ Globe, Motherwell.” 


(A. & T. MILLER). 


Manufacturers of Merchant Bars, Horseshoe Iron, Angle and 
T Iron, Cable Rivet, and Plating Iron; also Heel Tip, all of 
the highest quality, and special attention paid to nish. 


McARTHUR, NASH & 00., Bristol, Sole Agents for England, Wales, Ireland. 
Export AGENTS FOR LONDON : 4920 


BS c.B. RUSSELL & CO., Billiter Square Bidgs., E.C. 


PORTABLE 
RAILWAYS 


Save &©O’/, in 


labour. 


PROMPT DELIVERY FROM LONDON 
STOCK. 


. ad 
=o phth ef Ol) 






































ZADIG’: s 





Estimates and Illustrated Catalogue Post 
Free of 


We ©. A, aM DPE CGH «00. 
: 78 QUEEN VICTORIA ST., LONDON, E.C. 


Telegrams: ‘ Rasen, Lomen.” 5299 














BRADBURY'S 


Newly-designed 
STANDARD 


Milling Machine ) 


SPEED, 
ACCURAGY, 
ADAPTABILITY, 


Al. 


Prices sil entleliti te particulars from . . 


BRADBURY & 0, LT, 1 





_alel 
wi! | 
1 | saapeuayec 


MITED 
Wi a 
OLDHAM 


ee 


Wellington 


"ors OLDHAM. 





ERITH’S ENGINEERING GO., 


MAKERS OF 


Heating Apparatus, 
Drying Systems, 
Mechanical Draught, 
Fans and Blowers 


for all purposes, 
Underfeed Stokers, 
Feed Water Purifiers, &c. 





ENQUIRIES SHOULD STATE REQUIREMENTS. 5749 


70, Gracechurch Street, LONDON. 








HENDRY’S LAMINATED 


(Patent). 
SPECIALTY UNEQUALLED 
IN JAMES HENDRY, for 
LEATHER LAMINATED LEATHER WORKS, DYNAMOS 
BELTING. Bridgeton, GLASGOW. and MOTORS. 


Telegrams : 


National, 2659. 
‘Laminated, Glasgow.” Telephoges { ‘ 


Corporation, Y614. 








6049 








8, Farringdon Avenue, LONDON, E.C. BIRMINGII.AM: 183 & 185, Corporation Street. 5644 





42-in. Boring and Turning Mill. 
Powerfully Driven for High-Speed Cutting. 
Quick-Change Feed Gear, &c. 


SPECIALITIES IN PLANERS anp 





MULTIPLE DRILLING MACHINES. 


o 
r—~ 
7 

Nn 


sapascn tte teowe 


J. BUTLER 
Victoria Iron Works, HALIFAX. 


-& CO. 


Telegraphic Address: 
‘BUTLER, HALIFAX.” 





16 


ENGINEERING. 





[JuNnE 26, 1903. 











- ee THE... 


Steel Company of Scotland, Ltd. 


(SIEMENS PROCESS). 


23, ROYAL EXCHANGE SQUARE, GLASGOW. 


ESTABLISHED 1872. 
Works: HALLSIDE, NEWTON & BLOCHAIRN, GLASGQW. 
Head Office: 23, ROYAL EXCHANGE SQUARE, GLASGOW. 
London Office; 9, MINCING LANE, E.C. 


Contractors to British Admiralty, War Department, and 
Foreign and Colonial Governments. 








MANUFACTURERS OF 


Mild Steel Plates, Angles, &e., 


For Ships, Boller and Bridge Bullding, Angles, Zed Bars, Tees, and all forms of 
Sectional Bars required for constructive purposes. 





CASTINGS of all kinds and largest sizes for Ship Stems, 
Stern Posts, Rudders, &c. 

FORGINGS of every description. 

AXLES of highest quality, to meet requirements of Home 
and Colonial Railways. 

TYRES.—Locomotive Carriage and Wagon, to all require- 
ments. 5828 






























(SQUARE 
ROUND), 
FORGINGS, 


SHAFTS, &c., 
for MARINE 
: and other 

\\ = Purposes, 


The etigraving represents 

&@ group of Orank Axles 

bent by _—— pres- 

sure; all throws bent in 
tion, twisting being 
nsed with. 





On 
ADMIRALTY, 
War OFFicz, 
&., rota 


WOODHOUSE :  RIXSON, Shaffld. 
TAYLOR « HUBBARD, 











LEICESTER. 






SCHAFFER. | = 
BUDENBERG, ” F 








MANCHESTER. 


GLASGOW. LONDON, E.C. Y = 


MANUFACTURERS of every deseription of 


ENGINE AND BOILER FITTINGS. & 


Largest Makers in the World of 


PRESSURE GAUGES. 


On Admiralty List for Pressure Gauges. 6012 Wijekal Seated | Steel VALVES. 

















onmuen F, L, SMIDTH & CO., = 


PALAOH OCHAMBHRS, 9, BRIDGH STREET, LONDON, 8.W. 
CONSULTING & CONTRACTING ENGINEERS. 


PORTLAND CEMENT WORKS. 


The Cement Industry throughout the World has been reformed by 
the introduction of our 5673 


Tube Mills, Kominors, Rotary Kilns. 











| CRANKS! 








WIRES, LIFTING. TEL. 575. 








McKELVEY 


PORTABLE 


GONGRETE 
MIXER. 


This size, capacity 
10 cubic yards per hour 
price £125, f.o.b. 
steamer, New York. 











ADDRESS :— 
McKelvey Concrete 


Machinery Co.,°° 
Cwicaao, Iuv., U.S.A. 


GANDY’S «~ 


NEW CONVEYOR 


. BELTING 
























HAS A HARD SURFACE. 


TEARING OR FRAYING IM- 
POSSIBLE. 


PERFECTLY WATERPROOF. 
NOT AFFECTED BY DRY ROT. 
ABSOLUTELY GUARANTEED. 












This Trade Mark is 
the ‘‘Hall Mark” of 
its genuineness. 

























The Gandy Belt Manufacturing Co., Ltd., 


HEAD OFFICE AND WorKs-— 


SEACOMBE, 


1519 


BIRKENHEAD. J 
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SPECIALIST IN HYDRAULIC STAMPINGS 


CHARLES MecNEIL, AND FORGINGS. 


STAMPED STEEL PISTONS | = Kinning Fark aa 
Aa e VS 


50 in. diameter. 








Me Neil ’s 


J { Embossed Wrought Steel Piston my 


SSS 


ORIGINAL MAKER AND PATENTEE OF EMBOSSED MANHOLE DOORS. 5482 





A Leaky Steam Pipe Connection 


MAY BE REPAIRED QUICKLY AND EASILY WITH 


SMOOTH-ON. 





\ 


Also unequalled for Boiler Patching. The repairs are all permanent, 
because the Cement becomes actual iron. Send for Illustrated 
Book. When ordering state for what use. 

Sold in 5, 10 and 25 Pound Tins. 


Sole Proprietors and Manufacturers : SMOOTH-ON MFG. CO., Jersey City, N.J., U.8.A. 








SoLE AGENTS FoR THE UniTep KivGpom :— 


JAMES HARTLEY & OO., of MANCHESTER, Ld. 


55, Victoria Buildings, Manchester, Eng. 6108 


JOHNSON & PHILLIPS, 


“anutee” ARC LAMPS. 


FIRM FOR 
Open Type “‘1901 Pattern ”’ (Patent). 
THE CLIMAX OF SIMPLICITY. NOTHING TO GET OUT OF ORDER, © THE LAMP TO LAST, 
Write for NEW LISTS, showing GREATLY REDUCED PRICES. 


VICTORIA WORKS, OLD CHARLTON, KENT. 


And 14, UNION COURT, OLD BROAD STREET, LONDON, E.C. 
Depots at MANCHESTER: Duchy Chambers, Clarance Street, Albert Square (North). 
GLASGOW: 108, Argyle Street. BRISTOL: The Edinburgh Chambers, Baldwin Street. 
New Depot: 37, King Street, Covent Garden, London, W.C. 5682 


FIRE-PROOF! 
BURGLAR-PROOF! 
MISSILE-PROOF! 


Our New Production. ==. 


WIRED REFRAX GLASS 


(PROTECTED BY PATENT AOTS) 
Has all the above advantages, and will also give 


MORE DAYLIGHT 


than any other glass on the market. 





























100°, 





Ordinary Wired Glass. 


PHOTO OF WINDOW showing light transmitted by different panes of glass. The 
window can be seen at our works. 


Wired Refrax Glass. Ordinary Rolled Glass. 


MADE IN ALL SIZES, about 4 in. thick. © Samples and Prices on Application. 


SOLE MANUFACTURERS: 


THE UNION PLATE GLASS CO.,, L°: 


Makers also of Refrax, Polished, Ground, Silvered, Bevelled, Brilliant Cut, 
Rough Rolled, Rough Cast and other Glasses. 
Po cokK3E I oP mang sr. BELEWS. 
ESTABLISHED 1837, Nat. Telephone : 


4825 
Telegrams: ‘‘ UNION, 8ST. HELENS.” 





Samples of our Glass can be seen and full particulars obtained at the EARL’S 








Ge 
British, Gomson- Houston, 
Company. Jimited. 


ELECTRICAL ENGINEERS AND 
MANUFACTURERS 


ELECTRIC 
MOTORS 


FOR THE ECONOMICAL DRIVING 
OF INDIVIDUAL OR GROUPS OF 
MACHINES. 





CAN BE ERECTED IN ANY POSITION. 
Sizes from 3 to 150 HP. 





HEAD OFFICE AND WORKS: 


RUGBY, ena 


THE LANARKSHIRE STEEL GO., Lo. 


MoTHANWwir LI: W.B. 
MANUFACTURERS, BY SIEMENS’ (ACID) PROCESS, OF 


Ingots up to 20 tons, Blooms & Slabs to 18 in. thick, Mild Steel 
Bars, Angles, Balbs, Bulb Angles, Bulb Tees, Channels & Girders, 


GUARANTEED TO PASS ADMIRALTY, LLOY DS' AND BOARD OF TRADE. 
BRANDS: LANARKSHIRE LANARKSHIRE 
: BOILER @ @® STEEL. SHIP q@ STEEL. 


ConTRACTORS TO THE ADMIRALTY. 678 


ELEVEN FIRST AWARDS. CaN 
Gold Medal at Edinburgh, 1890, (7 ‘aa 
Highest Award, Chicago, 1893. © 


aT ioe 


6757 




















Telegrams : ‘‘ SiEMENS, MOTHERWELL.” 








oy JOHN MONGRI 


FF, PERTH 





ATLAS 
BALATA BELT. 


THE STRONGEST BELT IN EXISTENCE. 


AND 


BELT LACES. 


as Den Norske Remfabrik, 





COURT EXHIBITION, British Uralite Co. ’*s Stand, No. 62, Queen’s Palace, 





Christiania (Norway). 
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Contractors to Admiralty, War Office, India Office, &c. 
OL. DHAM. 
Makers or 











DYNAMOS » 
MOTORS, 


Open and Enclosed 
Type, 
FOR ALL PURPOSES. 


Telegrams: DYNAMO, 
Telephone: 300. 





WELDLESS STEEL TUBES 


up to 12 in. dia. and in lengths up 



















ELECTRIC LIGHT, TRACTION, AND 
TELEGRAPH POLES, 
TROLLEY BOOMS, LAMP POSTS, 
As supplied to numerous Corporations. 
HYDRAULIC TUBES. 
BOILER TUBES. 


GAS, WATER, AND STEAM TUBES AND 
FITTINGS. 


COLLIERY FLANGED PIPES. 

SPIGOT AND FAUCET PIPES. 
GAS CYLINDERS. 

PNEUMATIC HOISTS, &c. 





THB 


BRITISH MANNESMANN TUBE 


CO., Ld., 


(SovuTte WALES). 5543 


LANDOFRE 








‘Grover Spring Washer Nut-Lock 


givine A BoLT ACTIVE ENERGY 
in ADDITION TO PASSIVE RESISTANCE. 


Patented at Home and 
j Abroad. 


A Standard Fastening on the 














SCORES OF MILLIONS IN USE. 


Largest Railway Systems in the World. 





GROVER & CO., 


LIMITED, 


WHARF ROAD, LONDON, N. «x. 





Jd 





TrLeGRAPuHicAppress: ‘ADOPTED, LONDON.” 





ARTESIAN BORED TUBE WELL, 


At BOURNE, LINCS. 


SPALDING. 


THE TOWN OF 


FOR 


THA 


es 






Cc. ISsSLER & CO., 


Artesian Well Engineers and Contractors to H.M. War Department. 
BEAR LANE, SOUTHWARK, LONDON. 


5946 
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STRANDING. BRAIDING, 
TAPING. eee 
COMPOUNDING. 


JOBRNSON & PHILLIPS 
14, Union Court, Old Broad St., E.C., & Charlton, Kent. 
MAKERS of the MOST MODERN MAOHINES for— 
| CABLE MAKING. CABLE LAYING. 
RUBBER, SILK, AND COTTON ¢ COVERING. 
WILLESDEN, PAPER 
Used by H.M. and other Governments, War J wenger ay Office, Contractors, Engineers, &. 
8-PLY for GABIONS, &c.; 4-PLY for WASHERS, PETROLEUM JOINTS, DISCS; 2-PLY for COLD STORAGE. 


DYNAMO INSULATING, irae 
POLO GOAL POLES, TUBING, VENTILATING &c., PIPES, LAUNDERS, &e. Samples post free. 


WILLESDEN PAPER & CANVAS WORKS, Ltd., Willesden Junction, London, N.W. 














MEASURES BROS,, L™ 
10,500 


fons 


Siemens-Martin ENGLISH Stee Joists 


— ALL BEARING MAKERS’ BRAND. — 


BESSEMER FOREIGN STEEL JOISTS 
oie ALWAYS INSTOCK. 


TEES, ANGLES, 














. CHANNELS, 5 g 
fg CHEQUERED PLATES. = 3 
BE ee Aes er 8 
E F CASTINGS OF EVERY DESCRIPTION, Te 
Bd ‘scones 5956 H s 

67, Southwark Street, a 


LONDON, S.E. 


FTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT. 
CYCLOPS WORKS, 


BEDFORD. 
- wae 








piG)|de 


6747 


SS Telegrams— 
‘Grafton, Bedford.” 





> 














Tilustrated Descriptive Price List free on — 


The ONLY BRITISH STEAM CRANE used in the 


PARIS & GLASGOW EXHIBITIONS 


REFLEX WATER GAUGES. 


(fatu:) RICHARD KLINGER & CO., Engineers, 


Contractors to the Admiralty, &c. 























g c |e | 66, Fenchurch St., 
3 3 |e £ London, B.C. 
el we ie 
= wl a 
@ wo 
g a 
eo Ay. RAPID” 
(7) 5% — 
i cH Aceldents 3 Re-starting 
a] | | ae ane 
: He — pF ae 
rai get Employers’ i Liting or ‘Non-Litting 
} AssS 
: Ag ~ Uiabilties Ty a Takes Hot Water. aes 
8 . UNSURPASSED. reeset 
= Sone, SSN Be. 
pug ‘acne po ho 
General Manager: J. KRAMMER, pwards. 4181 














Gve. DETOMBAY, 
Mce. DELANGES Cie. 


Engineering Works, HOBOKEN, near ANTWERP. 


Specratrrms : APPLIANOES FOR PUBLIC 
WORKS + Dred rs. — Elevators. — Exca- 
ato’ mtrifugal Pumps. — Sand 
Pumps.— s.—Lighters.— Yachts, 
— Hand, Steam and Hydraulic Cranes.— 
ae th nan mae gg Hand 
and § inches. — Steam es. — 
« Traction egg egg hn for Blast Fursates, 
s Steel Works, Rolling Mills, —Gasholders 
Steam Haminers.—shearing and Plate-e 
Planing Machinery, &o, ‘on 


H. FORDSMITH. ts 
cornsrook, MANCHESTER. 


Headed Plain Hollow Back 
and Round end Steel 
Keys. 


























FOR LOCOMOTIVE USE, Bright Turned Finished, 
Solid and Split Steel Taper Pins, Flat Split Cotters. ©” 











JOHN ABBOT & Co., Ltd., 


GENERAL & HYDRAULIC ENGINEERS, 


GATESHEAD-ON-TYNE. 


LONDON OFFICE: 
Suffolk House, Laurence Pountney Hill. 


ON ADMIRALTY LIST. 


HYDRAULIC MACHINERY. 
COLLIERY PLANT. 


ROOFS AND GIRDERWORK 


OF ALL DESORIPTIONS. 
Iron & Brass Founders. 
IRON MANUFACTURERS. 





Telegrams: “ ABBOT, GATESHEAD.” 896 





JOHN A. BREMNER & CO., 


— MANUFACTURERS OF — 





Albert Street, issn London Office: 79, Mark Lane. 


SPECIAL CYLINDER 
AND VALVE OIL, 













MARINE AND STATIONARY PLES Z 
ENGINES, SPINDLES, ’ AS SUPPLIED TO THE 
LOOMS, LATHES, &c. ADMIRALTY. 


THE ABOVE ARE ALSO LARGELY IN USE BY LEADING CONSUMERS. 5878 
Newcastle-on-Tyne: 1, Akenside Hill, 


Cardiff: 123, Bute Docks. 
Glasgow: 79, West Regent Street, 


Liverpool: 3, Old Church Yard. 
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a E. PReinccker, QP hemnitz- Gablenz 
OR SS) TH 49 | 


6) 44 OVD 





SPECIALITIES : 


RELIEVING 
LATHES 


FOR 


FCRMED CUTTERS. 


PLANT 


FOR 
Cutting Racks, 
Spur, Bevel, 
AND 


Worm Gears. 
PARIS, 1900, 
GRAND 

PRIX. 











Catalogue free on 
, a application with 
Cutter and Reamer Grinder. Trade Card. 


SOLE AGENTS FOR THE UNITED KINGDOM: 5047 


| Pp ° 145-9, St. John Street, 
"Kor & Co, Clerkenwell, London, E.C. 











HYDRAULIC PRESSED FORCINCS 


of Siemens-Martin Steel, Nickel Steel and Homogeneous Iron, 
up to a weight of 40 tons. 


STEEL CASTINGS 


of every description, up to 50 tons. 


INGOTS 


of Siemens-Martin Steel, Nickel Steel, or Homogeneous Iron, for all 
requirements, delivered to all Stations in the United Kingdom. 


ALL MATERIAL TO BRITISH TESTS. 


HYDRAULIC MACHINERY. 


FOR DETAILS, CATALOGUES AND PRICES, APPLY TO— 
L. RUSDEN, Royal Insurance Buildings, Queen Street; NEWCASTLE-ON-TYNE, 
A. R. BROWN, McFARLANE & CO., Ld., 34, West George Street, GLASGOW. 
P. HAMPTON, 7, Queen Square, BELFAST. 


LONDON OFFICE: F. s. DUDGEON, 30, Great St. Helen's, B.C. 





+ 
If you have not received a Copy of our Slate Catalogue, 


a please send for one, with full particulars. _ sss 
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JOHN OAKEY & SONS, Ltd)" “a * tons 


GENUINE EMERY, — ewrny WHEELS | 

EMERY CLOTH, For all Purposes. FANS 

Wollington Wilt, GLASS & FLINT PAPERS, 
__ woxpoy, 88, | BLACK LEAD, &o. 


| SIMPLEX LEAD: 














| @tandard Sizes, Latest 
Design). 6771 


GLAZING 


FOR ROOFS, SKYLIGHTS, AND HORTIOULTURAL WORE. eS 


NO SPECIAL CONTRACT REQUIRED. 


NO ZINC, IRON, OR PUTTY USED. 


ANY QUANTITY SUPPLIED. 
Over 1,000,000 superficial feet in use on 2,500 Structures, 


GROVER & CO., LIM., 2am 
ENGINEERS, &c. Se 2 


BRITANNIA WORKS, WHARF ROAD, CITY ROAD, LONDON, RAZ : 


Write for paca Ahem and full prt Pras rs (sent post free). 




















RENRY J. COL ‘OES. oP Dey 











Down Draft. 


l= as 
Viney 


\ 








AI 





\ 


\ 











DOULTON ! CO. 
mee PLUMBAGO 
CRUCIBLES | 


WOoRES: 
LAMBETH, LONDON, ROWLEY REGIS, 
_ GTAFFS., SMETHWICK, 8T. HELEN'S, 

PAISLEY, W.B.,and PARIS, — = 


; DHPOTS -: 
Granville 8t., BIRMINGHAM. 
= 100, Soho St, LIVERPOOL. 
= St, James 8q., MANCHESTER. 
E 88 & 40, Bothwell 8t., GLASGOW. 


Ropal Boulton ¥ otterics,|DAVIDBON & CO.,Ltd, net, Belfast 


1 DOoMWDonm, S.D. NEWCASTLE-ON-TYNE, BRISTOL, DUBLIN, and Abroad. 5819 
D 





**SIROCCO” CENTRIFUGAL FAN, with Ring-Lubricated Pedestal Bearings. 


DAVIDSON’S PATENT 


“SITROCCO” FANS 


(CENTRIFUGAL AND PROPELLER TYPES) 


For Ventilating, Forced Draught, Induced Draught, Drying, 
Cooling, Dust Removal, Forge Fires, &c. 








CATALOGUES ON APPLICATION. 
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COAL, COKE & BREEZE.||_ A. it uw. eA Tar aE: Go. 
car Furnace, Foundry and STRUCTURAL ENGINEERS, 
BREEZES SOREENED AND WASHED. weet se 
DUnor SUPPLE. -LOWIET PRICES STEEL & IRON ROOFS, 
Talk-o-H-Hil Caley, Lt, BUILDINGS & SHEDDING 
STOKE-ON-TRENT. 5820 SPECIALLY DESIGNED AND 












WALTER NEWBOLD & C0., 
LONDON & BIRMINGHAM. 


Head Offices and Showrooms : 
PEARL BUILDINGS, and OLD SHADES WHARF, | | 
107-108, Upper Thames §t., LONDON, E.C. 


Telegrams ; “‘ Newsoip, Lorpon.” 


ashen : 8307, Baw. 


NEWBOLD’S 


* PEARL” 
) AUTOMATIC 
CYLINDER 


NY Lubricator! ett oe 


of improved construction 
FOR LAND AND 
MARINE ENGINES. 


Superior to any other 
Mechanical Lubricator. 
— 5545 

All Sizes in Stock. 














Special Notice. 


A. G. THORNTON, 


PRACTICAL MANUFACTURER OF 





Drawing & Surveying Instruments 
and Materials, 


HAS REMOVED TO 


PARAGON WORKS, 


KING STREET WEST, 
MANCHESTER. 


JUST PUBLISHED. 


Enlarged Edition of CATALOGUE (A 1903). 


Over 500 Ilustrations and 13 full-page 
Coloured Iiustrations, contains particulars of 
of all latest Specialities to date. 5974 


BodleyBros.&Co. 


OLD QUAY FOUNDRY & ENGINE WORKS. 
EXETER. 


——(ON ADMIRALTY LIST.) —— 

















WORM CEARING FOR REDUCING SPEED FROM 
ELECTRIC MOTORS. 5901 


ADAPTED TO THE REQUIREMENTS OF 
Engineering and Industrial Works, _ 

Tramway Shedding, Collieries, Gasworks, 
Dock Shedding, Produce Stores, &c. 


AD 0 ; eu) 


Plans and Estimates furnished on receipt of necessary information. Engineers’ or Architects’ own plans estimated for. 


BUILDINGS FOR SHIPMENT AND RE-ERECTION ABROAD A SPECIALTY. 


4184 





Miustrated Catalogues, containing useful information and varied examples of constructed work, free on ‘application, 


LONDON : 49, CANNON STREET, E.C. _ GLASGOW: CLYDESDALE IRONWORKS. CALCUTTA: 31, DALHOUSIE SQUARE, 


F RIED. K RUPP. Essen & ANNEN, 


Manufacturer of niacin & Siemens-Martin 


STEEL CASTINGS 


EFOR ALE PURPOSES. 


To pass Admiralty, Board of Trade, Lloyd’s, and Bureau Veritas Tests. 
APPLY TO 


AUGUST REICH WALD (‘c-ccssceom), Finsbury Pavement House, Finsbury Pavement, B.6. 


ISAAC STOREY & SONS, Limited. 





























Made to any power and for any reduction 
PRICE ON RECEIPT OF POWER AND SPEED. 





Empress Foundry, Cornbrook, MANCHESTER. 
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MAGNESIA COVERINGS. 


BE 





SPECIALLY SUITABLE FCR 


HIGH-PRESSURE | 
OR SUPERHEATED 
STEAM. 





SUNDERLAND CORPORATION'S NEW ELECTRIC POWER STATION. 


SOLE MANUFACTURERS :— 


THE WASHINGTON CHEMICAL CO., L 





3. 











Washington, Co. Durhaxz. 
IF REMOVED 
VOU FROM 
U S ine 
— 3 FACTORY 
COMMUNICATE 
STURTEVANT ENGINEERING GO., LTD. 
147, QUEEN VICTORIA STREET, 
New Catalogue D. 32, Free on Application. LONDON, E.C. 














BEVER, DORLIN 


MAKERS OF 


DUPLEX PUMPS 


For Boiler Feeding, General Marin 
Purposes, Mines and Hydra’ 

Power. jt) aes S, 
thet e 






& 6O., LT 











Contractors to H.M. War Office, Admiralty, 
Crown Agents for the Colonies and India Office 


"houyoey b2) speeds pue seyojn) uoroiy juayey 
“291 $S1}109 porosduiy YYM ‘sourduz AseuoreyS ssejo-ys 


Compound Condensing Surface Mine Pumping Engine, with 25 in. and 50 in. cylinders by 7 ft. stroke. (From a Photograph.) 
REGISTERED OFFICE AND WORKS: 





UMIONMW FOUNDRY, DAEwWwSsSBUR 


Telegrams: “Foundry, Dewsbury.” Telephone: 155. LONDON OFFICE: 60, OLD STREET, E.O. 


x. 
4800 


KERR, STUART & CO. E° 


om | a on ai 
Oe KX Wh dee UA | 





All Classes of Wagons. 
Points and Crossings to any Specification, 


txt 


Semmes — lanl) 


Portable, Tramway & Permanent Way Material. 








OATALOGUES. 


Catalogues, containing over 200 Illustrations, 2300 
Prices, and complete DATA, forming the thost 
comprehensive Manuals on Light Railways evet issued, 


. WORKS: STOKE-ON-TRENT. 
OFFICES : 20, Bucklersbury, &.6. 


KERR, STUART 80.1 


All communications to be addressed to the London Office 
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WM MUIR & G8 
LIMITED, 


Sherbourne Street, 


MANCHESTER. 
Te, “STA, GHETER" 


MANUFACTURERS OF 
MACHINE, TOOLS of, the | most 


Eh all essential conveniences. 
MIL, ING MA MACHINES aa follows : 
i 


Sizes of these Machines vary 
Vi if ZONTAL from the smallest up to the 
“a most massive. 
HURE 
M 























L 
rs Patent UNIVERSAL 


sING MAOHINES, with two 
sindn, “one to work vertically, and the other 


ALF ri 

. ALFRED iI ‘MUIR’S Patent MILL- 
RS hh remove 

mor zo thebe "2 a given Pd, than any other 


MILLING OUTTERS, p rh 
SUTTHER GRINDING BA 


HINES. 
GRINDING MACHINES, ecltocting, 
2 —_ ternal, parallel or "taper wor! 


HOLLOW MANDREL LATHES, 
my 4 sizes, — a L- Mandrel up to 2 tt. 


TNIS: or SHES 
SPHOIA BRASS. HE 
LATHES with Oapeten Hast 
Nso SNE "4 arrangement. 


HANSO GING MA- 
CHINES, for Flanging Rings of Boiler 


ALFRED MUIR’S Patent OVAL 
HOLE and CIRCULAR HOLE 
BORING MAOHINES, for Marine 

ers. 

JORDAN'S Patent MULTIPLE 
DRILLING MACHINE, | for 


Boiler Shells and Boiler Flue Rio 


SPECIAL | MACE HINER 
nance, § Arms, &. 


We have in “TOCK or in PROGRESS various 
sizes and descriptions of the above, also MA- 
CHINE TOOLS which are in general demand. 


TRATTON 
EPARATOR 


INSURES 


DRY STEAM, 


no matter how long your steam pipe, 
nor how much tye boiler may prime. 











for Ord- 
4864 








ON ADMIRALTY ere 


Hollow Shafting Finished - 


18 
Weight of Steel Ingots used 


“SAPONOL” 


TRADE MARE. 


Is an oil perfectly soluble in water, 5 per cent. of oil, 95 per cent. of water form a 
perfect compound for screw-cuttin agen drilling, hy: draulic, pneumatic and jumping 
SOLE MAKERS . 


machinery, lathe, &c., free of acids, impurities ; anti-corrosive ; a good lubricant. 
STERN BROS., 57, Gracechurch Street, E.C. 
Large Sample for trial purposes free on application. 


6971 


_STEAM HAMMERS 


FOR SMITHS’ SHOPS AND FORGES. 


Shipbuilders’ and Boiler Makers’ Machine Tools, 
PATENT BEVELLING MACHINES 


FOR SHIPS’ FRAMES. 


FORGE CRANES,Hand & Steam. 


Sugar Oane Mills. Water Wheels, &c. 


DAVIS & PRIMROSE, 
BANGOR WORKS, LEITH, EDINBURGH. *! . 























LAPWELDED GAS, WATER & STEAM TUBES & FITTINGS. 
IRON & STEEL Artesian Well Tubes. Oil Line Pipes. 
BOILER & Roller Tubes. _ Patent Flanged Tubes. 


Tubes for High Pressure. 


FLANGES WELDED ON. 


FLANGES SCREWED 
ON WITH 
ENDS EXPANDED AND 
RIVETTED OVER. 


WILSONS AND UNION TUBE CO., LIMITED. 


Registered Office: 5, Wellington Street, GLASGOW. 
WORKS: __ WORKS: Govan Tu Tube Works, betes Union Tube ‘ube Works, COATBRIDGE. _Loxvon AGents : Jt COATBRIDGE. LonDON AGENTS : JOHN WILSON & CO., 49, Lime Street, F.C. _ WILSON & CO., 49, Lime Street, E.C. 

















STEEL & IRON FORGINGS 


UP TO ANZ WAGE.’ 





in Patent Machine for. g 
Boring from Each End 
simultaneously. 

This Orank was finished in 








33 tons 0 owt. 0 qr. 
Finished weight, 


DENNYSTOWN FORCE C1. 


11 tons 6 owt. 1 qr. 
SEND FOR OUR NEW CATALOGUE. Dia. of Journals and Pin, 188 in. T ON. 
Hole through Body, 94 in. inane ‘Sounasnon.” D U M “AR 


The. Goubert Mfg. Co. 


NHW YORE, U.S.A, 5509 
C. R. HEAP, Agents for Great Britain, 


47, Victoria St., Westminster, London. 
Telephone No. : Post Office, Victoria, 86. 









Hole through Pin, 8 in, 





EXCEPTIONALLY QUICK DELIVERY GIVEN 
FOR FINISHED CRANK SHAFTS. “” 























25 
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jbsiadberedasassits 





Tlastrated Catalogues containing Simple Rules for Tremmaienion “of F Po 


Béits, Ropes, Shafts & Wheels, post free. 








THOMAS SUMMERSON & SON 


DAHLIN G Tom 5 Telegrams: ‘‘Summerson, Darlington.” 
RAILWAY ENGINEERS, IRONFOUNDERS. & CONTRACTORS. 


CONTRACTORS to the ADMIRALTY & WAR OFFICE. 





POINTS AND CROSSINGS 


OF EVERY DESCRIPTION. 
SrDIiNnGsS SUPPLIED COMPLETE AND IAID IW. 













MANUFACTURERS OF SIEMENS- MARTIN 


STEEL-CASTINGS 
STEEL-FORGINGS 


FOR ALL PURPOSES. 


FRAMES, ROLLS, ) _ oF 
TOOTH WHEELS, j CAST STEEL, 


For ROLLING MILLS. 







6869 


Representatives : 
Burstinghaus & Co, 
LONDON, E.C., 
76, FINSBURY PAVEMENT. 
District Agents for 
Yorkshire and Lancashire ; 


ON LLOYD S RECISTE ie PVITVRRASRERG  (° DULMAN & Sons, 


AND ON CE HALIFAX. 










6511 





5714 | fh 





WELLS’ “LIGHTNING” - 
LIME & COLOUR WASHER. 7 





A GREAT SAVING OF TIME, LABOUR 
AND MCNEY. 

NO OUTSIDE POWER REQUIRED. 
SAVES ITS COST IN A FEW DAYS. 
Lime, Whiting, or Oold Water Paints, 
Applied at a speed of from 10 to 20 square yards 
per minute, in a manner superior to brushwork. 


One coat with the machine on rough surfaces is 
equal to two applied with brushes. 


No. 6, handy size, no tank ot OORT 
No. 4, capacity 6 galls. .. £8 10 
No. 44, on on Wheels, same capacity 


No. 5, ode size, capacity 10 galls. £10 10 


DISTRICT AGENTS: 


EVERITT & CO., 40, Chapel Street, LIVERPOOL. 

J.T. DONALD & CO., Ltd., 35, McAlpine St., GLASGOW. 
. he NEEDHAM & BROS., 16, Change Alley, SHEFFIELD. 
LLOYD & CO., Steelhouse Lane, BIRMIN AM. 

a HOPKINSON, Ltd., Station Street, NOTTINGHAM, 


Wells’ gn gant” Painter 


(WaLLwork & Weis’ PATENTS.) 
GREAT SAVING IN TIME AND LABOUR. 
Painting Speed, 3 Square Yds. per Minute. 


ovaur 500 SOLD. 








IN VALUABLE 70 ENGINEERS, 
CONTRACTORS, BRIDGE BUILDERS, 
GIRDER YARDS, SHIP BUILDERS, 
CARRIAGE, CAR & WAGON BUILDERS, 
BOILER SHOPS, CORPORATIONS, 
GASWORKS, ée., deo. 

















ag > i Painter- as 


Nos a 7 $35 


A.C. WELLS & 0.) t"rancras,”’ LONDON 


Single Air 
‘ingle Ae > oy £17 10 
Double ditto - £27 0 











Works: Curnarvon St., Manchester. 
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PARIS EXHIBITION, 


1889. 


Lubricating Oils 
GOLD MEDAL 


AWARDED TO 


PRICE'S PATENT 
CANDLE COMPANY L* 


Oil Refiners, 


AND MANUFACTURERS OF 


Lubricating Oils 


For Land and Marine Engines, 
Cylinders and Valves. 








For Textile Machinery of every 
description. 


For Collieries, Iron Works, 
Mines, and Quarries. 


For Saw Mills, Flour Mills, and 
Agricultural Machinery. 


For High-Speed Engines and 
Dynamos. 


For Engineers’ and Machinists’ 
Tools and Shafting. 


For GAS ENGINES. 





SoLE PROPRIETORS AND MANUFACTURERS OF 


VEITCH WILSON’S 


LUBRIGANTS. 


PRICE CARDS and SAMPLES MAY 
BE OBTAINED FROM 


PRICE'S PATENT 
CANDLE COMPANY, Le 


Belmont Works, Battersea, 








LONDON, 


Guardian Building, Cross St., Manchester, & 


HENDERSON & GLASS, LIVERPOOL. 


Extensive stooxs of all descriptions and Sections 


MALLEABLE IRON AND STEEL, 


Including all wine BO “5. ~~ i chaans Bars, Futon > 


Rolled Girdorsi Joists, 3 ain 020i, deep. 


COMPOSITE GIRDERS MADE TO SPECIFICATION. 


PLAIN AND CHEQUERED PLATES. 
Boiler and Tank Plates in Iron or Siemens-Martin Steel, all sizes. 


QUOTATIONS AND SECTION SHEETS ON APPLICATION. 5619 
SHIPMENT ORDERS PROMPTLY EXECUTED. CORRESPONDENCE SOLICITED. 








First-class Medals—Paris, 1885; London, 1862. Gold Medals—Paris, 1878; Melbourne, 1881. 


SHELTON IRON. 
SHELTON STEEL. 








TEES, CHANNELS, 


ne, | All sizes and sections of BARS, ANGLES, 
SHELTON Wie | 
BRANDS. : GRANVILLE a GIRDERS, PLATES, SHEETS, &c., &c. | BRANDS. 


| 
i SHELTON STEEL 
m2 





i i i i A i i i in tn i ti a inal 


ENQUIRIES TO— 


THE SHELTON IRON, STEEL & GOAL CO., Ltd., STOKE-ON- TRENT, STAFFORDSHIRE: 


On hae CANNON STREET, LONDON, E.C. - 








RAILWAY, TRAMWAY, ¢ & ‘TELEGRAPH FASTENINGS. 





Telegraphic Address; ‘‘ Shelton, Stoke-on-Trent.” Telephone No. 11. | Telegraphic Address: ‘‘Sheltonian, London.” Telephone No. 1886. 


PHOENIX BOLT & NUT CO. 


Te Sess (WM. M. WARDEN & SONS), TRang MARK 
EANDSW ORTH, NEAR BIRMINGHAM. 


Telegraph'e Address— MANUFACTURERS OF EVERY DESCRIPTION OF “BOLTS, BIRMINGHAM.” 


ad . 











— 
—— 


(> 


a E 
\} | — 
hd 
| 


mt By 


\ 
j \ 
ATT ak 





BOLTS, NUTS, COACH H SORENS RIVETS, WASHERS. 


5784 











Ltd., 


TINKER, SHENTON & C 


HYDE, near MANCHESTER. 
ESTABLISHED 1872. 


Telegraphic Address: ‘‘ DUPLEX, HYDE.” 
Telephone No. 21 (Ashton-under-Lyne). 


Makers OF HiGH-CLass - 
LANCASHIRE, CORNISH, VERTICAL, 
AND ALL OTHER TYPES OF 


) BOILE RS 


Contractors to His Majesty’s Government. 


DRILLING, WELDING, FLANGING, PLANING, RIVETTING, &c., 
by Special Machinery of the most modern construction. 


LANCASHIRE and CORNISH BOILERS 


Always in Stock or in Progress. 1 
Please address all Inquiries as abqve, 
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THE NEW PATENT . 


DRAFTING 
MACHINE. 


EVERY DRAWING OFFICE SHOULD 
USE IT. 


SAVES TIME. 
SAVES LABOUR. 


You draw your lines and scale them 
with the same edge at the same time. 
Angular work is as easy as straight. You 
adjust the square to any obliquity, clamp 
it there, and move it to any part of the 
board. It is always parallel to itself so 
long as one adjustment is kept. 


Also Sole Agents for the MONARCH 
ENGINE STOP ano SPEED LIMIT 


SYSTEM, the Standard American Safe- 
guard against Damage from Runaway 
Engines, 


DRAKE & GORHAM, L™ 


Electrical, Mechanical and Hydraulic Engineers, 


66, VICTORIA STREET, WESTMINSTER, LONDON, S.W. 


Telegrams : ‘‘ACCUMULATOR, LONDON.” Telephones: 71 and 393, WESTMINSTER. om 
asc ell 


EAS TOnNn’s 


Express Evectric Lirts 





5817 
NTT 




















The SIMPLEST, MOST RELIABLE, MOST 
ECONOMICAL and UP-TO-DATE 
Machines on the Market. 


QUICK DELIVERIES OF STANDARD SIZES. 


BRITISH BUILT THROUGHOUT. 


19 now on order for the New Midland Grand Hotel, Manchester. 


EASTON AND COMPANY, Limitep, 


BROAD SANCTUARY CHAMBERS, 
WESTMINSTER, S.W. 


Telegrams: “EGYPTIAN, LONDON.” 


Telephone: No. 545, WESTMINSTER, 4943 














Flexible Metallic Tubing as 
applied to Steam. 


The rapid development of steam pressures 
occasioned by the wide adoption of tubular 
boilers has given a great impetus to the 
use of Flexible Metallic Tubing. 


Within the memory of many engineers, 
now only of middle age, such pressures as 
100 lbs. per square inch were considered to 
be very high, while pressures of 300 Ibs, 
and even 200 lbs. were practically un- 
dreamt of. Under the old conditions it 
was possible for rubber hose to be used 
in many cases to convey steam, but now 
that increased pressures, naturally en- 
gendering much greater heat, have become 
so widely prevalent, no tubing made from 
cloth, rubber, or indeed any vegetable 
substance, will withstand the heat and 
strain for any appreciable length of time. 


Under these circumstances, FLEXIBLE 
METALLIC TUBING HAS BECOME 
A NECESSITY, and it is now employed 
in thousands of cases where rubber, which 
is vulcanised* and charred at a com- 
paratively low temperature, is absolutely 
useless, 


Our Bronze No. 2 Tubing will 
stand steam pressures of 
3800 lbs. to 400 Ibs. per 
square inch, 


The Company is prepared, on application, 
to make special tubes to withstand even 
greater pressure than this. 





Prices AND FURTHER PARTICULARS FROM— 


The United Flexible Metallic 
Tubing Co., Ltd, 

112, QUEEN VICTORIA ST., 
LONDON, €.0O. 


Telegraphic Address : “ TUYAUX, LONDON.” 
Telephone : No, 773, BANK, 4845 


~ 
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AND 
CRANES. 
As fixed at all principal Hotels, 
Clubs, Railways, Offices, Stores. 


WAYGOOD & OTIS, L™- 


By Special Appointment to H.M. The King. 
Falmouth Road, 8.E.; 5582 
And 4, Queen Victoria Street, EC. 


GOLD MEDAL, Inventions Exhibition, 1885, 

















MATHEMATICAL, DRAWING AND 
SURVEYING INSTRUMENTS 


of and finish 
On Se” 


PRICE LIST POST FREE. 
Address: 


W. F. STANLEY & CO., Ltd., 


GREAT TURNSTILE, HOLBORN, LONDON, W.C. 
“ BRATTICE.” 











Telegrams : 





CYANIDE 


TheSCOTTISH CYANIDE C0.,L¢. 
LEVEN, FIFE. = 


LONDON and TRANSVAAL AAL AGRNTS: Mesers. ROBERT 
CROOKS & 00., 10, Eastcheap, London, E.0. 


SURVIVAL OF THE FITTEST. 
CHARLES TAYLOR’S 


PATENT MACHINE VICE 


Now stands alone in the market ; no other is sold 
VER 6000 





























THE WELDLESS STEEL TUBE CO., LTD. 


Icknield Port Road, BIRMINGHAM. 

















Trace MARK 





On Admiralty List. Est4 187 2. 


PATENT WELDLESS STEEL TUBES, 
For Boilers, Hydraulic Presses, Ferrules, Boring Rods, Bushes, Shafting, and General Engineering Uses. 


CLACIER 1 





























Anti- 
Friction 


METAL 


For Lining all classes of Machinery Bearings. 











GIVES | 

pmpdtons PERFECT | 

SPREAD an 

UNDER HEAVY ee 
PRESSURES. cg ti 
SPEEDS. 











FAC-SIMILE OF INGOT.—TRADE MARK REGISTERED. 


Glacier Anti-Friction Metal Co., Lia. 


91, QUEEN VICTORIA STREET, LONDON, E.C. 


Telegrams :—‘‘ BEAUCOUP, LONDON.” 5642 





or advertised to any extent. O SOLD, | Sec 
THE ONLY Always sent 
PERFECT on 
ONE. "| Approval. ( 
cATURE price List GEO. Ri HARDS L D 
EA Price List. J al 
PATENT SPIRAL CHUCK. | Byoadheath, 
SELF-GENTRING. saan 
etka _Manchester. 
tighter, a = wears Sa MANUFACTURERS OF 
a a See HIGH-CLASS 
All Wi ing Pat, Hada bers is rhs Tr * “ is N E 
the American Chucks. 
C. TAYLOR, ™*"stecese” BIRMINGHAM. eh a ts 
eaten sanabie : 
W H-SPENCER & 60 AUSTIN H. HOPKINS, 
a st | 9, RaNELAGH FULHAM, 3.W 
PRR HITCHIN, HERTS. | sete gente sor Pte rome saa 
ancceinees MITCHELL GRAHAM & SON, 





Hopwood 
WATER-TUBE 


VERTICAL 
CROSS-TUBE 


BOILERS 








46, Bucc.zvcn = 
“EDINBURGH. 


Cxtalogues on A on Application. 





Telegrams :— 


“RICHARDS, ALTRINCHAM.” 


List of our Specialities : 
PATENT SIDE PLANING 
MACHINES. 
PEARN’S FACING AND 
BORING MACHINES. 
BORING AND TURNING 
MILLS, 


With New Patent Positive Feeds. 


AIR COMPRESSORS. 
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FRANCIS BERRY & SO 


SOWERBY BRIDGE, ENGLAND, 














HORIZONTA 














As at work on the Crofton to Shafton New Railway Contract, near Wakefield 


LOOK FOR .DIFFERENT. TESTIMONIALS EVERY WEEK. 


peed a 

















PUNCHING, BEAM BENDING AND STRAIGHTENING MACHINE. "6500 
CONTRACTORS TO THE BRITISH AND FOREIGN GOVERNMENTS. Established 1832. 


ewes Theda 








Proprietors and Sole Makers of 


T. Whitaker’s 


PATENT STEAM CRANE 


NAVVIES, 
Double-Action 


Steam Hammer Pile 


Drivers 


AND 


Stone Breakers, 


This Steam Crane Navvy is far 
superior and handier than the 
old-fashioned cumbersome 
Navvy. They will excavate 
from 500 to 1000 cubic yards 
per day according to the 
nature of the excavation. 





OVER I30 


OF THESE 


NAVVIES 
ALREADY 
SOLD. 


Telegrams : 


‘QUARRIES, LEEDS.” 


Testimonials and Prices on 


Application. 











Works are giving entire satisfaction. 
sandstone rock never before attempted with a Steam 


Yours very truly, 


30, PARLIAMENT STREET, WESTMINSTER, S.W., 6th November, 1888. 
Dear Srrs,—I have great pleasure in testifying to the efficiency of your Patent Steam Crane Navvy 
have supplied to the East and West Yorkshire Union Railway 
excavating in a most surprising manner hard shale and beds of a _wit 8 
believe them to be the best Contractor’s Excavators yet invented. One important feature of your Machine is, that it can be changed 
in two or three minutes into an ordinary Steam Loco. Crane, and girders and masonry can be fixed easily with it, as the jib is good 
length and variable, and the Crane will travel from place to place with any weight up to 10 tons, 
I shall be glad to recommend them to any Contractor you may refer to me, 
Messrs. Wurraxer Bros, 


The three Excavators you 
They are at the present time 
avvy, and I 


GEORGE HOPKINS, C.B, 











Amabestine 


\(REGD, TRADE MARK). 


THE BEST JOINTING MATERIAL FOR 
JOINTS USED IN CONNECTION WITH 
SUPERHEATED STEAM. 

Will stand 1000 lb. pressure 
and 900 deg. heat. 
Indestructible ; cannot blow out; re- 
sists the action of acids, chemicals, &c. 


Supplied in all Sizes and Shapes, 
Shee's, Rings, Ovals, &e. 


Seamless Copper Covered 
Amabestine Washers. ' 


Proof against the very highest pressure 
and the action of gases, hot and cold 
water, &c. ; durable and safe in use. 
Supplied in any Size cr Shape, 
Round, Oval, Triangular, Quad- 
rargular and Irregular. 






















Samples and Prices on application to 


WALLACH Bros., 


57, GRACECHURCH STREET, . 


LONDON, E.C, us 













HIGH-CLASS 


MACHINE TOOLS, 


Standard and Special. 


See Illustrated Advertisement third issue in 
each month. 





ee 


HULSE& CO. Ltd., 
Ordeal! Works, MANCHESTER. 


SHELBY’S 
NEW 


EXHAUST HEAD 


EXTRACTS ALL THE WATER & OIL 
FROM EXHAUST STEAM. 











ONLY DRY STEAM ESCAPES. 





SHELBY’S ‘‘ WARDEN” & ‘‘ CROSS” 

OIL +=FILTERS. 
-SHELBY’S 

EMERY WHEELS 
GIVE THE BEST RESULTS. 

SHELBY & CO., Ltd., 

66, Leonard St., London, £.0."° 

R 
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PHENOMENAL SPEEDS AND CUTS!!! 





R. Mushet’s ‘‘SPECIAL” STEEL. 


(THE ORIGINAL SELF-HARDENING.) 


R. Mushet’s “‘ TITANIC” STEEL. 


(IN TWO QUALITIES.) (WATER-HARDENING.) 


SAMUEL OSBORN & CO., 


SEEEFEIELD. 


RADIAL DRILLING & TAPPING 
MACHINES. 





5556 





























IN STOCK. 


IMMEDIATE DELIVERY. 





6 ft. Radial Drilling and Ta; 


| == POINTS. af 


——_— IS 


NOBLE & LUND, Ltp., FELLING-ON-TYNE. 


[oudon and Bistrict} Mr. WILLIAM GREEN, 2, Gresham Buildings, Basinghall Strect, B.C, 


g Machine. 
BALANCED SPINDLE. RAPID RETURN MOTION TO SPINDLE. 
REVERSING CEAR FOR TAPPINC. 


BALL BEARINCS ON PILLAR. 


MACHINE CUT CEARS. 
ACCURACY CUARANTEED, 5363 








LION SPRING CO., 


OLDBURY, BIRMINGHAM, 
— MANUFACTURERS OF EVERY DESCRIPTION OF — 
HIGH-CLASS MACHINE, ELECTRICAL, GUN CARRIAGE, TRAMWAY, 


SAFETY VALVE, BUFFER, AXLE BOX, BRAKES, DOOR AND 
CHECK SPRINGS, IN STEEL, BRASS OR PHOSPHOR BRONZE. 


Admiralty, Home, Foreign and Colonial Railways. 





Contractors to the War Office, 
PROMPT ATTENTION TO ALL ENQUIRIES. 














Telegrams: ‘Springs, Oldbury.” 


CRANES 


For all Purposes, 


TO WORK BY 


ELECTRIC, STEAM 


HAND POWER, 


MADE BY 


BUTTERS BROS. «C® 


Crane Makers, 














GLASGOW. 
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PECKETT & SONS, BRISTOL. 





LOCOMOTIV EBS wn 


Of various sizes with all the latest improvements ready for immediate De- 
livery. Engines specially designed for every requirement and gauge. 


Full Particulars on Application. Telegrams: “PECKETT, BRISTOL.” 


DIAOnNnN’s 


SILICA-GRAPHITE 
PAINT 


Assures Absolute Protection to Iron or Steel Structures. 


Descriptive Pamphlet on Application. 


JOSEPH DIXON GRUGIBLE CO. 


26, VICTORIA STREET, LONDON, S.W. 











HEAD OFFICE: 
y JERSEY CITY, U.S.A. 


2623 














PATENT 


‘Bitumastie Solution. 


es FF FF 


“‘Bitumastic” Solution is THE material for abso- 
lutely protecting from corrosion Iron and Steel 
Surfaces, such as Tanks, Tubes, Girders, Roofs, 
Bridges, Fans, Carriages, all Colliery, Railway, and 
other Classes of Plant EXPOSED TO CHEMICAL 
FUMES, HOT SMOKE, Hot, Cold, Salt, Fresh, Stand- 
ing, or Running Water. It is DAMP PROOF and 


RUST PROOF. 


The Solution is used by the largest Railwa.  ’ Companies and Collieries 
in America, where no other paint will stand, and it is now being used 
on the Liverpool Overhead Railway for coating the underside of the 
structure (seven miles in length). 

All valuable plant, difficult of approach and to protect, kept in per- 
manent preservation. 

References given to Railways, Breweries, Collieries, Tube and Ice 
Makers, Corporations, Vestries, and Manufacturers who are success- 
fully using and specifying ‘‘ Bitumastic” Solution. 





SOLE PROPRIETORS : 


WAILES, DOVE & CO., Lta., 


5, St. Nicholas Buildings, Newcastle-on Tyne, {TE 1122. 
ALSO AT 
LONDON: 35, LIME STREET (Tel. 987, Avenue). 
LIVERPOOL: 25, WATER STREET (Tel. 6713). 
GLASGOW: 45, WEST NILE STREET (Tel. 4981). 
CARDIFF: 12, MOUNTSTUART SQUARE (Tel. 245). 
MANCHESTER: 11, BLACKFRIARS STREET. 
PHILADELPHIA, U.S.A.: 311, WALNUT STREET. 


«@ TELEGRAMS 
BITUMASTIC.” 











PATENT 


GRAIN, MALT AND 


R. BOBY w= 


St. Andrew’s Works, ‘buy St. Edmunds, SCREENING 
peices 
AWARDED COLD MEDAL, 


PARIS EXHIBITION, 1900. ALL PURPOSES. 














A BOY CAN WORK 


our Engraving Machine 
and do the work of a skilled engraver. 


Better work at reduced cost. 


Pa earpeoir 


OUGHTON potioced Works. LEICESTER, 
mW, 


ano 18 as Staest LOND 


4802 








Machine Cut 
» GEAR WHEELS. 


SPUR OR BEVEL. 











Also Noiseless Raw Hide 
and Mortice Gears. 


GROVE 


JOHN ROGERSON & CO., LD: 


WOLSINGHAM, B.S.0., Co. DURHAM. 


MAGNET CASTINGS 


6423 











TO ANY AND ANY 
WEIGHT. SIZE, 
— 9 


—_—¢— 





STEEL CASTINGS AND FORGINCS OF EVERY DESCRIPTION. 





5654 


FORGED STEEL CRANKSHAFTS FINISHED COMPLETE. 
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5750 


For particulars of Grab Dredgers & Excavators see advt. of last week and next week. 


CAIRD & RAYNER, 


ADMIRALTY CONTRACTORS. 











Be 7 SOLE MAKERS OF 
= RAYWNER’s 


EVAPORATORS. 


FRESH WATER FEED 


MAKE-UP APPARATUS, 
FEED-WATER HEATERS. 


FRESH WATER 


DISTILLERS, 





APPROVED BY 
BOARD of TRADE. 





FRESH-WATER FROM 
SEA WATER. 


ia 


777, Commercial Road, Limehouse 


6467 


LONDON, E. - 








DAVEY 
PUMPING ENGINES, 


3, Princes Street, 
WESTMINSTER. 














55! 


HAYWARD-TYLER & 60.S 


ELECTRICALLY-DRIVEN AND OTHER 


Treble-Barrel Pumps 


FOR ALL PURPOSES AND OF ALL SIZES 


From 1-in. Plunger, to deliver 125 gallons an hour, to 36-in. 
Plunger, to deliver 700,000 gallons an hour, 





HORIZONTAL OR VERTICAL. 














i 
~*% 


4242 








HAYWARD-TYLER & 


HYDRAULIC ENGINEERS, 





Tele, Address: “VAPORISE, LONDON.” Telephone No, 210, Eastern, 


90 & 92, Whitecross St., LONDON, 
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ARC LAMP DUPLEX RADIAL PATENT 


f\ : 
£ \\ = 





PHOTO 
COPYING 
FRAME. 


Engineer’s Electric 
Frame, very superior, 
Arc Lamp and Lower- 
ing Gear. Complete 
to print from two 
Tracings, 53 X 31. 


£42 10s. 


Other sizes, as per List, for- 
warded free, post paid, on 
request. 


J. HALDEN 
& CO., 


8, Albert Square, 
MANCHESTER. 
8 & 9, Gt. Chapel St., 
Victoria St., 
LONDON, S.W. 
8, Grainger Street, 
Neweastle-on-Tyne. 
65, Moor St., 
BIRMINGHAM. 
49, West Campbell 
Street, 


GLASGOW. 


Sole Agents in South 
Srica :— 


Eidelberg Bros, & Co., 


Pretorius Street, 
PRETORIA. 

P. O. Box 232. 
Telegrams: ‘ 


ADVANTAGES OF DUPLEX RADIAL PHOTO COPYING FRAME. 


A. Copying indoors at any time where electric current is available. 
B. The lamp being wired and fixed in desired p the 
and rest there er ae shifting, no oarrying. 
S Immunity from accident ensured by the frame remaining on the pedestal. 
D. The horizontal position (when placing in or taking out tracings and copies) is the most convenient 





























Ibis.” 





| and frame are placed to receive it, 


for operators, 
E. Two full-size tracings can be copied at one operation. 


Lindsay Burnet & Co., & 60, 00, 


MOORE PARK BOILER WORKS, 
GOV AN, arasaow. 














GROUP OF DRY-BACK BOILERS. 





SPECIALTY :-HIGH-CLASS BOILER WORK. 
MULTITUBULAR BOILERS OF ALL TYPES. 


MARINE RETURN-TUBE BOILERS. 
DRY-BACK BOILERS 


For Blectric and other Land Installations. 


“CENTURY” FEED- HEATERS. 


Telegrams ;—BURNET, GLASGOW. 








This LATHE is for Slogging or 
High-speed. 
IT - POWERFUL DRIVE AND FEEDS. 








| ONE OF a ~ GOOD LINE OF LATHES. 


NEW CATALOGUE NOW READY. 


J. PARKINSON « SON, 


Shipley, YORKS. -~ 


Built tor Emergencies. 


Any old chuck can hold a drill without slipping under favourable 
conditions; when you get hold of an odd shaped piece of work 
that’s going to tax the capacity of your machine to its utmost is 
baie the real test of the chuck-comes, especially if the alignment 
is not true. 


Pratt Chucks. 


are built for just such ae. Study the x-ray cut, the design 


will appeal to any mechanical mind. 


~ Catalogue Free. 5769 
PRATT CHUCK CO.,, Frankfort, New York. 


ROSS«DUNCAN 


WHITEFIELD, GLAscow, ENGINEERS & BOILERMAKERS, 
Whitefield Works, Glasgow, Scotland. 


ADMIRALTY CONTRACTORS. 
MANUFACTURERS OF 


TRIPLE AND COMPOUND SURFACE - CONDENSING 


MARINE ENGINES 
BOILERS. 


SPECIALITIES : 
BREMME 


PATENT 


VALVE GEAR. - | 



















Marine 
Machinery _ 
FOR 
Shipment 
Abroad. 


5328 
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Telegrams—Wilkinson, Engineers, Keighley. 
National Telephone—10 Y Keighley. 


CG. WILKINSON & SONS, 


zontal, Vertical and Universal. Bradford Road, KEIGHLEY. 


BORING MACHINES, Special, Du- MANUFACTURERS OF 


plex, with Quick Adjustment. yg | 
BORING MILLS, Vertical, Turning, ee 5.) —— $f M 


and Boring. 

RACK CUTTERS, Automatic, Hori- : 

acta ant Ganaal. ee Of the most Approved Designs 

LATHES for HIGH SPEEDS, Heavy 
‘Cuts, for New Steel. 

LATHES, CAPSTAN, Hollow 
Spindle and Railway Wheel. 
SCREWING MACHINES, Ordinary 

and Square Threads, 






MILLING MACHINES, Profile, Hori- 





IRONFOUNDERS. | 
HEAVY CASTINGS. 


100 High-class Tools 





NUT FACER, Continuous. - READY FOR DELIVERY. 5809 

HOT and COLD SAWS. = ee, 

anata KEYWAY DRILLS, and all 2 SS SIDE and VERTIOAL PLANES, also 
HORIZONTAL Patent RAOK-DRIVEN PLANES. 


other Ordinary & Special Tools. 1 in. to 3 in. Screwing Stedhine io V and square threads. No. 40. 








THE BRITISH ELECTRIC CAR COMPANY, Lo. 


Tramway and Light Railway Carbodies, Trucks and all Accessories. 











TYPE OF CARS BUILT FOR THE CITY & SOUTH LONDON (TUBE) RLY. 6583 
Works ; TRAFFORD PARK, MANCHESTER. Head Office: OXFORD COURT, CANNON STREET, LONDON. 


CROW, HARVEY & C0. STEEL AND IRON WORKS PLANT. 


REVERSING MILL ENGINES. 
Park Grove Ironworks, 


SLAB AND BLOOM SHEARS. 
GLASGOW. 


HHAVY PLATH SHHARS. 
TENSILE AND BEND THSTING MACHINERY. 
HYDRAULIC MACHINERY. 
PUMPS AND ACCUMULATORS. 


GIRDERMAKERS' PLANT. 
FIXED AND PORTABLE RIVETING MACHINES. 


HYDRAULIC PRESSES AND CRANES. HYDRAULIO PRHSSHS for TROUGH FLOORING. 


RADIAL DRILLING MAOHINSES. 
CROW’S PATENT FLUE FLANGING MACHINES 


AND PORTABLE RIVETING MACHINES. si oe Sees ES eee 
FOR ADAMSON’S JOINTS. 


BUILT CRANK SHAFTS. _ STEAM HAMMERS. ‘a 


ELLISON’S PATENT 
NIAGARA 
FALLS 


Pulsating pAaTENT AIR LIFT and 
PUMPS. BOREHOLE PUMPS 


SIMPLEST AND 


CHEAPEST. FOR ALL CAPACITIES AND DEPTHS. 


Write for Lists. 


“six AIR COMPRESSORS: 


Inlame. th’ -He Height.” Simple, Compound and Triple Compression. 


W. T. ELLISON & CO., LTD., 


PENDLETON, MANCHESTER. 
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PATERSON, COOPER & CO., Ltd., 


rinenm: “tt nite.” PATELLA WORKS, PAISLEY, —— »00: 2200 











DYNAMOS & MOTORS, Open & Enclosed Types. 
SHIP LIGHTING PLANTS. 
FACTORY, POWER AND LIGHTING PLANTS. 
CRANE AND LIFT MOTORS AND CONTROLLERS. 


6191 











ENCLOSED —_— from 1 to 30 HP. in Stock, ready for Winding 


We hold the LARGEST STOCK of any Manufacturers 
in the WORLD. 


JOSEPH EVANS & SONS, 


peenen CULWELL WORKS. 
ON APPLICATION. WOLVERHAMPTON. 


Telegrams ;—“ EVANS, WOLVERHAMPTON.” 


TRADE 




















LONDON :—Salisbury House, 
London Wall, E. C. 





C. & A. MUSKER, Ltd., 


EZIiVvEH HRP OO L. 


Te ia Address; “MUSKERS, LIVERPOOL.” 








i i i i i i i  l 


HYDRAULIC ELECTRIC 


CRANES, : CRANES, 
DOCK MACHINERY, DYNAMOS, MOTORS, 
PRESSES, LIFTS, 
COAL TIPS, LIFTS, CAPSTANS, POWER AND LIGHTING PLANTS, 
PUMPS, 3 CAPSTANS, PUMPS, - 


STEAM MOTOR WAGONS. CONCRETE FLAG MAKING MACHINERY. 
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HYDRAULIC MACHINE TOOLS. 














Patent Universal Hanser. 





Stationary Plate-closing” Riveter. 














FIELDING & PLATT, Lip, 






GLOUCESTER, =: 
a—_ENGLAND. 





DORMAN, LONG & CO., LTD. 





MANUFACTURERS OF 


Siemens-Martin Steel Joists, 
Channels, Angles, Tees, &c. 


Riveted Plate and Compound 
Girders, Stanchions, &c. 


Structural Steelwork, Deck 
Troughing, Galvanized 
Corrugated and Plain Sheets, 
Ridging, Gutters, Downpipes, &c. 


Wire Rods and every description 
of Wire, 





MxDDx.z Ss ately 











— | 
aie | eel 
ji) i eee 


‘1 oz 2. 


ie tit 


above ts Skeleton Fram: 
Pir or ea oa ge 


LONDON OFFICE :— 
19, Victoria Street, 
Westminster, S.W. 


LONDON STOCKYARD :— 
Nine Elms Lane, S.W. 





Telegraphic Addresses :— 


“DORMAN, MIDDLESBRO’.” 
**PUGILISM, LONDON.” 


LARGE STOCKS OF 


} dois & Other Sections, 


.,~4MOUNTING TO 20,000 TONS, 


Kept in Middlesbrough and 
_.. London from which 
immediate delivery can ke 

given. aad 
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LONDON Showroom: 76A, QUEEN VICTORIA ST. 





Works & Head Offices : ASHTON-UNDER-LYNE, MANCHESTER. 














THE “MANCHESTER” 


DOUBLE-ACTING. SINGLE-ACTING. 





Py ™ 
Mp ty ‘6 
E 


Telegrams : “ Pumps, Manchester.” 
PRICE LISTS ON APPLICATION. 


FRANK PEARN & CO., Limited, 


MAN CHES T Ei FR. eal 


DONKEY or WALL PUMP 
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| “Telegrams: ae : ; ———S Telephone:- 
| COMPANY-EBBW VALE: p= : = S/LONDONNOSS6BANK.e 
i FURNACES-LONDON’ a=] 9 AB.C.Code. : 



















LDY 


y, 





| os ie) 


RAY ~ London Office:- 122 CANNON STREET, £.c. 


“SS «) STEEL py tue BESSEMER an SIEMENS PROCESSES 


Structural Sections. 


PIGIRON, TIN PLATE BARS, BLOOMS, BILLETS 
&c. 


SPECIAL: 
ANGLES, BARS, 
TEES. 


STEEL RAILS, 9 to 100 ib. per yard. 
FISH PLATES, &c, 















LOCO. & WAGON & OTHER YARIETIES of LAMINATED 





Steel Sleepers & Keys 


For Portable Railways and Main Lines. 
oe 
TERRA COTTA, ORNAMENTAL 


Bricks and Tiles of 
every description. 




















AGENCIES. 


Mr. A. McBEAN, 
Lichfield Street, Wolverhampton. 


Mesers. W. CLARE & CO., 
141, West George Street, Glasgow. 


Mr, J. B. CORNWELL, 
11, Old Street, Liverpool. 


Messrs. DUNFORD & ELLIOTT, 
Newcastle-on-Tyne. 










N 


BestWelsh Steam Coal 


Special Facilities for Exportand 6012 
Shipping at Cardiff, Newport and Birkenhead. 








——— 
on 












MAKERS OF 


High-Speed Vertical & Horizontal Engines 


(BOTH SIMPLE AND COMPOUND). 


Single Cylinder, Coupled Compound & Triple Compound ‘ 
Horizontal Engines, fitted with Patent Automatic 
Trip.-Expansion Gear. 


UNDERTYPE 
ROBEY ENGINES 


SIMPLE AND COMPOUND. 


CAS AND OIL 
ENCINES,  ¢ 


N.B.—Illustrated 
Catalogues 
Post Free on 
Application. 


| LINCOLN. 












N.B.—Upwards of 22,000 Engines ein, al) Ee ws ee 
of large sizes at work in all parts m VA wi ae Loe YY | oe —— 
of the World. a Ine “i 


a 





Coupled Compound Horizontal Engine. 


London Offices and Showrooms: 


79, QUEEN VICTORIA ST., E.¢, —— 


Branches and Agencies in all parts of the World. 





The Original ‘ Robey” Compound Undertype 
Engine, with Automatic Expansion Gear, 
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DICK, KERR & CO.,C° 


110, Cannon Street, LONDON, E.C. 








STANDARD SERIES 






STANDARD PARALLEL 
TRACTION CONTROLLER, 
MOTOR. eins Shield 


TYPE DB 1. FORM C. 


Telegrams: ‘‘ DICKER, LONDON.” 
Telephone: 5877, BANK. 
ALL CODES. 5605 


Works: PRESTON, LANCS., and KILMARNOCK, N.B. 


DAVEY, PAAMAN & CO., Ld. 


Fas 














50° to 400° F. added Superheat. 
to 60,000 lbs. of Steam per hour. 





SINGLE SUPERHEATERS to deal with up 





SU P ER HEATERS Manufactured to give from 





‘2 ERE A ae 
gay a SR iF shia 


Ba = aa 
F OO ee ee 





ial a, il. a 


PAXMAN’S PATENT INDEPENDENT SUPERHEATER. 
Working in conjunction with a Battery of PAXMAN “ECONOMIC” BOILERS. 


Works: GOLGHES TER, ENGLAND. LONDON OFFICE: 78, Queen Victoria Street, E.C. 
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1903. 


























POWE Ri AM Ni E RS. SIMPLE & COMPOUND ENGINES 


Illustration of 


‘GWT. HAMMER, 


suitable for 


Samuelson & Longworths’ 
Patents. 


General Forging Work. 





Other sizes and 
patterns supplied for 
File Forging, 
Forging in Dies, 
Cutlers’ Work, 
Fork Drawing, 
Steel Tilting, 
Shovel Plating, 
Planishing Copper, 
Sheet Metal, &c. 








For full particulars. and prices apply to: vi an: 


oD 


BANBURY, OXOW. 





SAMUELSON & CO. LTD,, 


Contractors to the Admiralty, War Office, Colonial and Foreign Governments. 








GREENWOOD & BATLEY,L 


ALBION worKs DHHDS. 





TD. 











SOLE ORIGINAL MAKERS 


——— 


HORSFPALICS 
PATENT 


Bolt & Nut Forgin 
~~ Machines, 
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Telegraphie Address,) MANUFACTURERS OF..--4 (** Bessemer, Sheffield.” 


CAST STEEL BY THE a _ Se naka nie 














SPECIALITIES : 
LOCOMOTIVE CRANK AXLES. LOCOMOTIVE STRAIGHT AXLES. COMPRESSED STEEL CRANK SHAFTS. BUILT-UP MARINE CRANK SHAFTS. 


Forge Department = { ROLLED WELDLESS TYRES for Locomotives, Carriages and Wagons. Special Hard Quality for Brake Vans and Tramway Locomotives. 
SPECIAL HARD TOUGH STEEL SHOES and DIES for Gold Mining Purposes, &c. 
C ti D rt t STEEL HYDRAULIC CYLINDERS, finished complete, tested, and guaranteed to any required pressure up to 7 tons per square Inch. 5354 
asting Department 1 weavy mitt GEARING IN STEEL. STEEL HAMMER TUPS, FACES &SWAGES. SPECIAL HARD STEEL ROLLERS & PATHS for crushing Quartz. &c. 


KERMODE'S LIQUID FUEL SYSTEM 


FOR STEAMSHIPPING AND INDUSTRIAL PURPOSES. 














For RIVET DESCRIPTIVE 
HEATING, MATTER and 
sui seen 
BAR & _ ig 
BENDING oe 
FURNACES, APPLICATION. 
REFUSE 
DESTRUCTORS, Sry 
For CORE 
DRYING. To facilitate des- 
patch, all enquiries 
For ORE seca pees at 
REDUCING, aad i fr 0 bola 
&e the following par- 
tioulars :— 
ECONOMICAL. Type of boiler. 
CLEAN. Tvl bniag 
EPI Tey 
SMOKELESS, cgay oo 








Suitable for any kind of furnace without alteration of ordinary}arrangements of furnace, 80 per cent. more efficient than any steam 
burner system. Fires instantly available for coal if it should be necessary. See ““ENGINEHRING,” Nov. 17th, 1899, 


MUNICATS OFFICE: 39, IMPERIAL CHAMBERS, 62, DALE ST., LIVERPOOL. 


COMMUNICATIONS: 
Tuvmenarinc Addases; WARMTH, LIVERPOOL, 
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mproved Compound Duplex Pumps 


WITH OUTSIDE PACKED PLUNGERS. 








up to 
250 Ibs. 


per square inch, 


Suitable 
for 
Steam Pressures 











Estimates and Designs for Duplex Pumps for all Purposes furnished on receipt of full particulars. 


S. OWENS & CO.,, 


Hydraulic and General Engineers, WHITEFRIARS STREET, LONDON, E.C. “* 


SAMUEL FOX & CO,, Limrtep, 


STOCKBRIDGE WORKS, near SHEFFIELD. 


Manufacturers of STEEL .:: BESSEMER & SIEMENS Processes. 

















STEEL RAILS, STEEL BLOOMS. 


TYRES & AXLES | BILLETS & SLABS. 
m0 | STEEL Ml RE 
RAILWAY 
CARRIAGES ORDNANCE. 
RAILWAY SPRINGS : 
Of Every Description. WI RE 
SPECIAL aw COLD 


SPRING STEEL. ROLLED STRIPS. 











LONDON OFFIG2: MEMBERS’ MANSIONS, 38, VIOTORIA STRERT, WESTMINSTER, 8.W. 
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GHARLES GAMMELL & 60., LD., 


Yorkshire Steel and Ironworks, PENISTONE, near Sheffield. Cyclops Steal & Iron Works, 


Grimesthorpe Ordnance Steel, Tyre, and Spring Works, SHEFFIELD. 
SHEFFIELD, 


Derwent Iron and Steel Works, WORKINGTON, Cumberland. 
SOLWAY Iron Works, MARYPORT, Cumberland. 
ENGLAND. 
LONDON OFFICE: 


Old and New Oaks Collieries, BARNSLEY. 
1, Victoria St., 


MANUFACTURERS OF 
Westminster, 8, W. 

































TET erm: VATE S 


a, Mild Steel Fish-plates or Splice Bars. 
Y 


y ORDNANCE FORCINCS, 
<~ CRANK & PROPELLER SHAFTS, 
Connecting Rods, “i 


Sy Piston Rods, 


gy Pistons, 
9 AND OTHER 


MARINE 
FORGINGS 









“Krupped’’ Steel, Solid Steel, 
Nickel Steel, and ‘‘ Harveyed”* Steel 


ARMOUR 
PLATES. 


ORDNANCE, MARINE, LOCOMOTIVE, DYNAMO 


AND OTHER 


COA STINGS 


OF ANY SIZE OR PATTERN. 


Sole Licencees and Manufacturers in England of Rack Railway for Mountain Lines 
and Steep Gradients, “Abt” System. 
Locomotive Crank and Straight AXLES. Connecting, Coupling, and Piston RODS, Crank Pins, 


&c,, &c. Solid Weldless, Crucible, Siemens-Martin, and Bessemer Steel TYRES. Bearing, Buffing, 
and Spiral SPRINGS and BUFFERS of every description. 5874 








SINGLE SHEAR, DOUBLE 
SHEAR, SPECIAL “SELF- 
HARDENING” TOOL STEEL. 


Special ‘‘CYCLONE STEEL” for 
Quick-cutting Lathe Tools. 


AND 


TILGHMAN’S PATENT 
SAND-BLASTED FILES. 


REFINED OAST Steet AE” A As Es 


Marked ‘‘CAMEL” and “ CYCLOPS.” 








eee ee 














Vian Mis VO” Sue 


PHILADIELPHuIA, PENNSYLVANIA, U.S.A. 











The flanges of couplings of large Marine Shafts are usually forged on the shafts, and as two flanges forming one coupling 
can be drilled at the same time, a Special Machine should be used for the purpose. The requirement is most admirably met by 
the Machine shown in the Cut. It rough drills from both ends at once, there being two spindles opposing one another, while 
the shafts operated upon are carried on ‘“V” blocks on the bed alongside of the Machine. The Machine has ample power for 
drilling holes as large as 3} to 4 in. diameter, and yet very close to the circumference of the shaft. It is invaluable in an 


establishment having a large amount of such work to do. 3 
GORRESPONDENCE IS SOLICITED, Bees pale 
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HUDSWELL, GLARKE & CO., LTD., 


Gemmitedaiar EFOUNDRNRY, sR sl 


LOCOMOTIVES 


For Main or Branch,Railways, Contractors, Ironworks, Gollieries, & Made to suit any Gauge of Railway. 

















Telegraphic Address: 
*“*LOCO, LEEDS.” 


Established 
1860. 








PRICES, PHOTOGRAPHS AND FULL SPECIFICATIONS ‘ON ‘APPLICATION. 
SOLE MAEHERS OF 


“RODGERS PULLEYS” 


(REGISTERED). 
WROUGHT IRON THROUGHOUT, RIM, ARMS, AND BOSS. 


THE CONSOLIDATED PNEUMATIC TOOL CO., Lro. 


ange eR] THE NEW “BOYER” 


SINGLE-VALVE LONG-STROKE 


RIVETING HAMMER. 


Made in Three Sizes. Largest Size 
will close 13in. Steel Rivets. 


5745 

















HAMMERS for Chipping, 
Caulking, Tube Beading, &c. 


COMPLETE PNEUMATIC INSTALLATIONS 


Quoted for on receipt of particulars. 


“UTTLE GIANT” DRILLS 











“LITTLE GIANT? 












No. 5 
PISTON AIR “LITTLE GIANT” 
DRILL. REVERSIBLE 
ote ~ BOYER” HAMMERS 
_ and 
we, a gE Represent the highest development in 
For cing Pneumatic Tools. Simple in construction, WOO0D-BORING 
: Tapping, Tube- light in weight, powerful, durable and MACHINE. 
’ ‘Expanding, &c. economical in the use of air. WEIGHT 1/4 Ib. 





Telegrams— CAULKING, LONDON. 


orrices. Palace Chambers, 9, Bridge St., Westminster, S.W.  Tretrone: soer-ccrnano 
WORKSHOPS "AND SHOWROOM WITHIN A FEW MINUTES WALK OF THE OFFICES, WHERE TOOLS GAN BE SEEN IN OPERATION, INSPECTION INVITED, 556) 





met a 
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BALL BEARING. 


5957 


THE HOFFMANN MFG. CO., Ltp., CHELMSFORD, ESSEX. 





























BE a || ; 


Ps ! | oO. Ki Nos 


JOHN LYSAGHT, LIMITED, | — 


BRISTOL, NEWPORT (Mon.), ah gacarpe AR LONDON. 








Engineering Workshop, 1100 ft. long. Designed, Constructed and Erected by John Lysaght, Limited. ¢021 


od BRIDGES, GIRDERS, ROOE'sS,! BUILDINGS. 
Chief Offices: St. Vincent’s Ironworks, Bristol. London Office: 36,(Gracechurch St., E.C. 








'Ro N ay 


= 
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BELLISS & MORCOM L®- 


BIRMINGHAM, HNGLAND. 
ESTABLISHED OVER 50 YEARS. Telegrams: ‘BELLISS, BIRMINGHAM.” 























Advan fag ated London Office: 9, VICTORIA STREET, 8.W. 
SELF-LUBRICATION. TRIPLE-EXPANSION 
SIMPLICITY. STANDARDS. 
DURABILITY. 200—2500 
ACCESSIBILITY. ear aver 





MINIMUM MAINTENANCE. 
QUIET RUNNING. eel, pol | ‘ 
COMPACTNESS. Pet — Fe Reine 
PERFECT GOVERNING. eee | ale re 


The Highest Economy and Efficiency” 
obtained and guaranteed. 


ELECTRIC POWER, LIGHTING, 
TRACTION on MILL ENGINES. 


Original Makers and Patentees of Self-Lubricating Quick- 
Revolution Double-Acting Engines. 


STANDARD SIZES are always in hand for QUICK DELIVERY. 


COMPOUND SIZES, Output : 


25-400 300,000 HORSE-POWER. 
2000 ENGINES. 
200 CENTRAL STATIONS. 
























Horse-Power. 





5840 


These Engines are used 
in Dockyards, Arsenals, 
Mills, Factories, Mines, 
Steel Works, Collieries, 
&c., and for all purposes 
where direct, rope, belt or 
gear driving is required. 


SM 
i 





ACTA A 
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HENRY BERRY & CO,, 


CROYDON WORKS, LEEDS, ENGLAND. 
soners | | 


HYDRAULIC jo ide. 


me 

iL 

WHICH ARE FAR 
SUPERIOR 


TO ANY OTHER. 





Group Valves on Stand, Pressure and Exhaust 


2-in. Double Working Valve, Phosphor 
Passages common to all. 


Bronze, for 1500 Ib. per square inch. 








STOCK: OF MACHINES. 
FIXED HYDRAULIC RIVETTERS, 


from 6 ft. to II ft. 6 in. gap. 


PORTABLE HYDRAULIC RIVETTERS, 
a 


I sizes. 





ANY VALVE BELT DRIVEN PUMPS, a1! sizes. 
STEAM PUMPS, several sizes. 
SENT ON HYDRAULIC ACCUMULATORS, — 
APPROVAL. FLANGING PRESSES, several sizes, 


&c., &c., &c. 
WRITE FOR PARTICULARS. 











4-in. Single Working, with Automatic Intensifying 
Valve, for 1000 Ib. and 3 tons per square inch. 





When sending enquiries please state bore, working 





pressure, single or double working, whether for 





1-in. Double Pressure Single. 
Working Valve, for 1000 Ib. and 


1600 Ib. per square inch. requirements, or quotation cannot be given, = 2 tons per square inch, 4” 


two or more pressures, and give full particulars of 


1}-in. Lever Stop Valve. 
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Purchase, Inspect, and Ship Material and 
Machinery for Engineers and Contractors 
abroad, and act as Home Agents for 
Foreign Dockyards, Arsenals, Railways, 
Engineering Shops, Foundries, &c. 


JOHN BIRCH & CO., LIMITED 


10 & 11, QUEEN STREET PLACE, LONDON, E.O. 


Telegraphic Address: “ENDEAVOUR, LONDON.” 





Planters and Contractors supplied with Medium, Light and Portable Railways complete. 


—— CORRESPONDENCE INVITED. — 


Monthly Prices Current of Engineering Material mailed free on application. 








Estimates, Plans and Specifications sub- 
mitted for all classes of Machine Tools, 
Machinery, Sea-going and River Steamers, 
Barges, Dredgers. Rails and Rolling 
Stock provided to Main Lines. 











Telegraph Codes used :—Our own Private Code and 12 others, 































COG WHEEL BRAND 
PHOSPHOR BRONZE. 


THE BEST AND THE ONLY GENUINE. 











The only 
GENUINE 
COG WHEEL 


THE PHOSPHOR BRONZE a Ld, SOUTHWARK, LONDON, SE. 


EMERY WHEELS. 


PRICE LISTS FREE ON APPLICATION. 


MITCHELL'S EMERY WHEEL 60. 





Mill Street, Bradford, 
MANCHESTER.  .; 











‘BRONZE 


ite pals: 





= gyi ct -, me 
































— 
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MORISON SUSPENSION rt RNACES. 














and contracted parts, which 


plates with a thickened end. 


of fi 








_ SL 
ty x DE R tt 
ar Stare ~ ALL SY RVEYS. 


i 


r) ’ 
eig me ON 4 Pay “ ~ = 
& Thy “hy ~~ uctrigy 


Mi 
Flanged complete by Hydraulic Machinery. . a 


THE LEEDS FORGE COMPANY, L1t., TEEDS. 


These Furnaces are made from special quality of Open-hearth Acid Steel produced at our Works from the best can brands of Swedish and Cumberland Hematites. 5701 


_ PETER BROTHERHOOD, 


Belvedere Road, Westminster Bridge, 
LONDON, S.Ei. 


HIGH-SPEED ENGINES 


For Driving Dynamos, for Power and Traction. 






thict 
t 











Furnaces and only 14,000 for all other corrugated types ef furnace. 


1 the thi 
is of vital importance, we roll our 


The United States Survey allow a Qonstant o: 15,000 for Morison Suspension 


In order to 


















Condensing, Non-Condensing, 
and for Superheated Steam. 








QUICK DELIVERY OF STANDARD SIZ5HB8. 





ECONOMY, PERFECT GOVERNING es 
and INTERCHANGEABILITY OF PARTS. 


Telegraphic Address: aaa i 
es EE SA ET ee er Telephone: 97, HO 


ge W.H. ALLEN, SON & CO.,L™ 


QUEEN’S rsp WORKS, seorkak 


AND 27, OLD QUEEN STREET, S.W. 
MANUFACTURERS OF 


HIGH-SPEED ENCLOSED 
aN GiN=EsSs 


FOR POWER AND TRACTION WORK. 


STANDARD TWO & THREE CRANK COMPOUND 
and TRIPLE-EXPANSION TYPE from 80-1600 B.HP. 





























Our Engines are running, or in hand, for 
the following ago 


Bedford, Belfast, Bexhill, Oroydo: lingto, 

Bei Bi Bagg Spenaymocr, non Teig me ig Pw a: ig Deptiord, 
Newmarket, Rotherham, Woking, Woolwich, Fulham, 

Stirling, Saeon my Yarmouth, Welling Live: i nae, Worthing, 





Also Manufacturers of STEAM & MOTOR DRIVEN 
CENTRIFUGAL PUMPS & FANS, 
and STEAM & MOTOR DRIVEN aris 


ai a eae aimee ele ae acs SURFACE & JET CONDENSING PLANTS, 
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Is NOT METAL THAT DOES THIS CLASS OF 
WORK THE BEST FOR YOUR PURPOSES ? 




















MAGNOLIA ANTI-FRICTION METAL—FLOWER BRAND. 


ENCINEERING DEPARTMENT. 
P.O. Box 140 JOHANNESBURG, 
TELEGRAPHIC ADORESS? 
“Ecxerein” 


=—__—_—_—— 
= 


TRANBVAAL 


18th February, CG 3 
Robt. E. Miller, Esq., 
The Magnolia Anti-friction Metal Co., Ltd. 


Johannesburg. 


Dear Sir, 
I beg to advise that orders have been placed with your 


Company for ten tons of “Magnolia” metal (“Flower Brand”) for 

various mines controlled by this firm and The Rand Mines, Ltd. 
I have pleasure in stating that your metal 1s used 

on most Of our properties, and is giving every satisfaction. 


Yours faithfully, 


Consulting Mechanical Engineer. 
_-- ~~ aN gaci —s 


De Beers Consolidated Mines, Td. “9 - gi 
y Jictley 7. 


Te My vley: Me COP, 6; SIO? 


dein le 





To Prevent Imposition, Specify 


MAGNOLIA METAL “FLOWER BRAND.” 





FAC-SIMILE 
OF 
INGOT 








Magnolia Anti-Friction. Metal Co. of Great Britain, Id. 


eas BANE. 49, QUEEN VICTORIA STREET, LONDON, E.C. « MAGNOLIER CONDON.” 
BERLIN: Friedrich Strasse, 71. | PARIS: 50, Rue Taitbout. | GENOA: 1, Via Sottoripa, LIEGE, BELGIUM: 36, Rue de l'Universite. 























a — 
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— 





Bailey's Valves POWER STATIONS. 























6c£ 79 LEY’S PATENT RE 
FULL-GATE”’ VALVE ror Steam ™'™ sates parent Removaste 
AUTOMATIC EXHAUST VALVES, For HORIZONTAL AND VERTICAL PIPES. 
Float and Tank Valves. Equilibrium Valves. 
5 ica Water Valves. 


| 
‘. ; 
| ‘i } 












**FULL-GATE” VALVE 
(Garvie’s & Bailey’s Patent), 


FOR SUPERHEATED STEAM. 





Fic. 1906.—18 in. 
WEDGE VALVE for STEAM, 





Fic. 1908.—9 in. AUTOMATIC ' 
EXHAUST VALVE, 





Fic. 1907. : . ‘ : 
RETAINING VALVE AND GRID. Fic. 1865.—34 in. DIAM. VALVES FOR EXHAUST STEAM. 


‘us9338q ARVsWIpYy— “COG “PLA 





ec - Fig. 1423. 
ee =e ee a . 1z2in. STEAM STOP VALVE, 
DEADWEIGHT AND SPRING SAFETY VALVES. 





G.M. SAFETY VALVES, with Easing Gear. 





W. H. BAILEY & CO.,Ltp., ALBION WORKS, 


SA LFORD, MANGHESTER. 16, PE es E.G. 5626 
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aK ER — PATEHNT — 


{$)LION METALLIC 
‘ws PACKINGS. 


The Greatest Success in Packings. 
FOR HIGH PRESSURES. 


IN 











BLOOK PACKING. — FoR — 
: Marine Engines, 


Steering Gear & ideal 

Land Engines, 

Ona; Ths en tees Steam Hammers, 
Rows of Pins. Spiral Form. Rai lway S. ti ell 


AUTOMATIC PACKING. SUITABLE TO GO UNDER SOLID METALLIC AS IT 
ACTS AS A SPRING. 


THESE PACKINGS WILL NOT MELT OUT. 














Packing in Stuffing Box. 





= ee 

Pumping Engines, 
Accumulator Rams, 

Press Rams, Lifts, Cranes, 
Pumps. 


Spiral Form of Small Packings. 





‘One or Two Rows of Pins. Section of Ring. 


AOTS LIKE A RAM LEATHER. 











EXPANDING PACKING. 














One or Two Rows of Pins. Section of Ring. All sizes from 4 in. upwards in stock. 








— THE PACKINGS ARE NO EXPERIMENT. 
( THEY HAVE BEEN LARGELY USED FOR YEARS. 
GUARANTEED RELIABLE AND DURABLE. 





SEND FOR DESCRIPTIVE PAMPHLET AND DIRECTIONS HOW TO ORDER. 














WH ARH SPHCIALISTS IN PACEINGS. 


Ls James Walker & Ga., 


= 
LONDON, No. 8084, East. 
HEAD OFFICE AND WORKS: recilaaia {etcto 7770. 


LION WORKS GLASGOW, 36 X, Argyle. 


CARDIFF 893. 


Packing in Stufing Box GARFORD STREET, WEST INDIA DOCK ROAD, LONDON, E. 














Low DON. BRANCHHS: 5052 
Telegraph IVERPOOL. f 
Addresses ‘LIONCELLE GLASGOW 9, Strand Street, 113, Bute Street Docks, | 17, Oswald Street, | 36, Side, 
GLASGOW. NEWCASTLE-ON-TYNE. 


NEWCASTLE- -ON-TYNE., LIVERPOOL. CARDIFF. 
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THERE IS ONLY 


ONE 
LION PACKING. 


ee a ei fn i tn tn i tn i tn it 


BEWARE OF IMITATIONS. 


Please observe that GENUINE Lion Packing has our BRASS 
Trade Mark LABEL attached. 


Walker’s Patent Lion “Block” Metallic Packing 
is THE BEST for High-Pressure Steam. 


Walker’s Patent Lion “ Automatic” Metallic Packing 
adapts itself to special conditions. 


Walker’s Patent Lion “Expanding ”’ Metallic Packing 
is of the very greatest benefit in difficult jobs. 


Walker’s Patent Lion “‘Hydraulic” Metallic Packing 
in any of the above three-named principles, are 
pre-eminently successful. 


Walker’s Patent Lion “‘ Steam Hammer ” Metallic 
Packing made to fit rod and box exactly. The 
most economical Steam Hammer Packing on the 
market. 

A SPECIAL AND SCIENTIFIC STUDY of all the varying conditions has 


been made, with the result that we have been able to REDUCE FRICTION 
to its LOWEST POSSIBLE MINIMUM. 


























The Principle of our Packings is that there is no friction when there is no pressure, 


JAMES WALKER & CO. 

















Head Offices and Works:—LION WORKS, GARFORD STREET, 5952 
WEST INDIA DOCK ROAD, LONDON, E. 
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GENTRAL MARINE ENGINE WORKS, 


WEST HARTLHBPOOL. 


SPECIALITY IN MARINE TYPE BOILERS, 


FOR PRESSURES UP TO 300 LBS. 





(See description in “ Enaingerine” of January 7, 1898.) 





Observe the large size of plates and absence o! seams, 


Observe the flanging of the shell. 
Observe the welding at the corners of the seams. 


Observe the absence of seams and rivets near the bottom. 


SPECIFY IT, IF YOU WANT THE BEST BOILER THAT CAN BE MADE. 


THE CENTRAL MARINE ENGINE WORKS, WEST HARTLEPOOL. 
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Air Compressors 











Write for our Catalogue ’ Next Advt. 
ya ee (S. E. ALLEY’S PATENTS.) 
nniatag thi tails oan MOTOR DRIVEN 
COMPRESSORS. 





‘*FAIR.”’ 


ON ECONOMY & CAPACITY. 


- Test of Belt Driven Compressor. 





Indicator Diagrams of Series B. Size No. 4. Machine No. 52. 





i é 
Test of Series.. .B. Size No. &...... Machine No. 22 Takea...\.2 wAbay 1902 
Working Receiver Pressure..19Q... Guaranteed Ourpat © ..cudle feet of tree air 


per minute. 


VAAAAAAY 





ra 


Barometer, 30: Ans. Shop temperature,..5%..* Fah. Receiver temperature..10.2.° Fah. 
Volume of Receiver and Pipes, .9.7.:.9.7.....cubic feet. Speed of Machine,...#.9.Q....R.P.M. 
At working load Governor variation,...2.%....Ibs. Oil pressure, LAPD dbs, | 








“-- BOLBS- -# 
1 








re 
a 


Ai Pressure in Receiver, - + + «+ + 89, «OQ. had 29... 
Time taken to fill Receiver from atmosphere, - O.7- 918, rf ne +i x roll 6 
Revs. taken to fill Receiver from Counter, ¢ |..198..) 247...) 2960000. 
Volume swept by Piston,- - - - - |. 291-41 363:-5)435:7 
LH.P. of L-P. Air Cylinder (mean of 3),-  - J... 18:6) 21-4) 2USt 
LHP.of HP. 4, (meanof3,- > J. 212). 25-1) 30-9] a 
Tota) Mean I.H.P. of Air Cylinders, - - |... 39:8) 46°59] 52-4]. 


Indicator Diagrams discharging against 80 lb. reservoir pressure. 











+ 
‘ 




















@. At working load the Machine pumped reservoir, having...9.6..9..1 wus cubic feet capacity 
to 100 Ibs. at...LOR...." Fah. in. 246...revs. in....t.....anin....4.%...sec., barometer 
being’...30...° and atmosphere...9.4..." Fah. 


s 
Air compressed = (.: $2:67.% (% eer 6.4. nS Sa =.9.2.°1:5..Cub. ft. 


of free air at...’ Fab., as .cub. ft. per minute. 
No credit is taken for leakage from pipe system. Indicator Diagrams discharging against 100 lb. reservoir pressure. 


Se, | 


--° 100 Les ==: 











— 


be 
' 
' 
‘ 
( 


B. Volume swept by Piston =...1...°767.. 20 ABB csescennest AE TR...cwd. he. per revolution. 
=. $72 «230... = RIBS Pe minute. 


‘ 305 
_é Volumetric efficiency = MMO FRR G esc eereeee IO “2M 
©. Machine shows compressing.....0.5.....cub. ft. per minute to .J.9.0..Ibs....469...LHLP. 
Isothermal compression of same quantity requires - : . ee 49:9... - 


Adiabatic " “i i. . . . . 6:4 are 


So 








REMARKS Lhe Machine Yaw eelntty, the Governor 
margin the ot forcecouwre 
Semtp of cooling tater entet = 44° rau 
cutee = 78° « 


Test taken by.. .. 





Meco 120 pen: =~ 


| 








—— 


ines ‘ = A KE -™ /902 Indicator Diagrams discharging against 120 lb. reservoir pressure, 








Though the above is a test of an ordinary medium size machine taken almost at random from our records, we believe it 
will be found to constitute a record performance for any style of compressor but our own. The Indicator diagrams forming 
part of the record are also reproduced. We would say that these are results normally obtained from our machine, and such 


as a purchaser may expect all the time from his own Compressor. 


ON CAPACITY. 


All our machines are tested for capacity and are rated by the amount of air they will actually deliver cooled to atmospheric 
temperature. A common way of rating compressors is by the volume swept by the piston. With 6 per cent. clearance when 
delivering air at 100 lb. a simple compressor -cannot have a volumetric efficiency of over 66 per cent.; with 74 per cent. clearance 
6O per cent. efficiency. They may therefore actually deliver but half or an even less proportion of their rated capacity. 


ALLEY & MACLELLAN, La. 
MEAD OFFICE og, THE SENTINEL WORKS, POLMADIE,. GLASGOW. 
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LAURENCE, SCOTT & CO., NORWICH. LTD. 





SHIPLIGHTER TYPE DYNAMO. 5042 























W. & T. AVERY, Ltd., Soho Foundry, Birmingham. 
WEIGHING MACHINISTS by ROYAL WARRANT of APPOINTMENT to HIS MAJESTY THE KING. 





WE MAKE 


a Speciality of 


WROUGHT-IRON @-= =i ri 









hii 
WLC AVS OR WEIGHING sll, AVE RY A Li0 
70 NV ET ES 0 a NS: 
MACHINES. DAWU AY) 


Capacities, 1O ecwt. to 100 tons. 





Fuuiut ILLustrRAtTEeD Pricr List oF 


CRANE WEIGHING MACHINES ON APPLICATION. 


W. & T. AVERY, Ltd., Soho Foundry, BIRMIN CHAM, 


The Largest Makers of WEIGHBRIDGES in the: World. - 








$$$ 
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i>. GANG MILLING. 


The work shown by the illustration can be milled at 
ONE TENTH THE COST OF PLANING. 

















The limits of accuracy are very fine. No measurements 
whatever are required after the machine is set up. The 
rate of feed is 3 inches per minute. .A very large 
number of castings can be milled without re-grinding 
the cutters. The cutters can be adjusted for width as 
they wear. Note the efficient support for the end of 
the arbor, and the special fixture for holding the work. 
Attention to such matters is of vital importance for 
success with such work. Our machines are designed 
for this and heavier work. We supply them with 
complete outfits of cutters and fixtures for special work, 
and will guarantee the — 








FRED HERBERT, LTD. 


Works and Head Office: GOVENTRY, cust J 


LONDON-7, Leonard Street, Finsbury, E.C. MANCHESTER-2, Bridge Street. NEWCASTLE—Papes Buildings, Pink Lane. 
GLASGOW : 257, West Campbell Street. LIVERPOOL— 28, Canning Place, . 3800 


ALFRED HERBERT, Ltd., Coventry. 


LONDON: 7, Leonard Street, Finsbury, EC. MANCHESTER: 2, Bridge Street. LIVERPOOL: 23, Canning Place. NEWCASTLE: Papes Buildings, Pink Lane. 
THE NEW 18-INCH 


"AMERICAN" 


Lathe, shown here, 
has 44 changes of 
feed obtainable in 
30 seconds without 
removal of a single 
gear—a possibility 
on no other lathe 
of to-day. Truly 
the “Lathe without 
& peer.” 























FULL INFORMATION ON 
REQUEST. 


Sole Agents in “Sgt 
Great Britain for— ee : oi i cane will 


THE AMERICAN TOOL WORKS Co., 


CINCINNATI, U.S.A. 
BUILDERS OF IMPROVED METAL-WORKING? MACHINERY, INCLUDING 


Lathes, Planers, Shapers, Upright Drills, Radial Drills, Boring Milla.  :x 
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Cowans, Sheldon & Co, 


CARLISLE. 

















| TITAN. 
Telegraphic Address: : 
“ST, NICHOLAS, CARLISLE.” ae 
ABO and — = = py Se 
Al = "Ae 
CODES USED. ~~ = SS = ——— 





5178 pe 


ng 


i 


q 


2 Ih 





No. 
266. 











ed 
women 








THE “KYNOCH FORWARD” 
GAS & OIL ENGINES. 


» 








THE FORWARD ENGINEERING CO., Ltd., 


BIRMINGHAM. 








(Kynocu LIMITED, PROPRIETORS). 














KYNOCH (PATENT) 
- ROLLER BEARINGS. 


Saving in Power, 25 to 50 per cent. 
| according to circumstances. 


Extract from “ Engineer” of December 20, 1901. 
In description of Messrs. A. Ransome & Co.’s Works at 
Newark-on-Trent, to whom we supplied our Roller Bearings. 
‘*The whole of the shafting runs in Roller Bearings, 
and we are informed that these have given the most 
marked satisfaction, and have justified the original ex- 
penditure upon them.” 











| 
t 





KY NOCH 
STEEL CASTINGS. 


SPECIALITY :— 


MACHINE MOULDED GEAR WHEELS 
UP TO ANY DIAMETER & STRENGTH. 





Mechanical Tests of our Steel Castings show average tensile strergths 
of 30 tons with an elongation of 30 per cent. in 2 in. 
DYNAMO AND MOTOR CASTINGS OF HIGH 
PERMEABILITY. 

CAMS, TAPPETS AND STAMP HEADS. 

ROLLING MILL PINIONS. 

LOCO WHEEL CENTRES. 

HYDRAULIC STEEL CYLINDERS AS CASTINGS ONLY 
OR FINISHED COMPLETE. 

ANCHORS. 

POINTS AND CROSSINGS. 

CASTINGS FOR ENGINEERING PURPOSES, UP TO 
ANY SIZE OR WEIGHT, : 


On Admiralty and War Office Lists. 5879 








HEAD 





PONCE LRAT ITI a ccaeateciee seerntenss. soeterncceammeciein 
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SAFE. ECONOMICAL. 


LOW COST OF MAINTENANCE. 
HIGHEST PRESSURES. 


SAVING IN SPACE AND WEICHT. 
PERFECT WATER CIRCULATION. 


FACILITY FOR CLEANING. 
EASILY TRANSPORTED. 


et 


STRAIGHT TUBES. 


NO SCREWED JOINTS. 
NO STAYS. 








Land Type Boiler, fitted with Superheater. 


Over 3,900,000 HP. 


In use in all Industries. Bx ve 
Fired with Accessories. 
all kinds of Fuel. 


a PIPING PLANTS. 





0G * 


ope 


ORIEL HOUSE, 
Farringdon Street, London, £.C. 
RENFREW, SCOTLAND. 








ESTIMATES FREE. SEND FOR OATALOGUE. 








Telegrams: ‘* BABCOCK, LONDON.” Telephone Nos.: 1741 & 1742, Holborn. 


DURABLE. 


us 





+ we 





FOR 


WARSHIPS, 
MERCHANT VESSELS, 
PASSENGER BOATS, 
YACHTS, TUGS AND DREDGERS. 


Marine Type Boiler. 5562 

















jerareen 





THOMAS PIGGOTT & CO. LTD., ATLAS WORKS, BIRMINGHAM. 


GAS, HYDRAULIC AND GENERAL ENGINEERS, 


Makers of WELDED & RIVETTED P IPES of every Description. 
MAINS of large diameter for Water Conduit as supplied to BRADFORD, BELFAST, BIRMINGHAM 


and LONDON, STAINES SUPPLY; and Water Works in all parts of the World. 











Steam Mains 
as 
supplied to 














GAS 
PLANTS. 








H.M. Ships 
and Foreign 
Governments. Water and Oil 
Tanks 
of all sizes 
List Sent on made up from 
APFLIGATION. Stock Plates. 
Flange and Sugar, Farina 
Socket Joints and Salt Pans. 
to suit at 
all Constructional 
requirements. /ronwork 
3 of all kinds. 
TELEGRAMS 
‘“ ATLAS, PIPES NESTED FOR SHIPMENT. 
moar ILLUSTRATED PHOTO LIST AND CATALOGUE ON APPLICATION. as A 
6088 used, 


" INTERSECTION, 
LONDON.” 


LONDON OFFICE: 14, GREAT ST. THOMAS APOSTLE E.C. 














60 
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“UPRIGHT 
WATER-TUBE 
BOILER. 











Send 


for descriptive 
STRAIGHT TUBES. 





Catalogue. 


PROTECTED BY PATENT. 





| . pag ae 6225 
NSBY & SONS, LTD., GRANTHAM een 
R. HOR ® | s 75a, QUEEN VICTORIA STREET, E.C 











UNGEARED 
TRAVELLING TRAVELLING 
LLEY. TROLLEY. 

4 Ton to 5 Ton. 




















| Pulley Biccks. 
































| Travelling Pulley 
casemate oe Bliocks. 
PULLEY = taxi PULLEY 
Pavey * Bioce. Travelling Crabs. 
4 Ton to ESS MRE yin Le 
5 Ton. Si peers 
ree UNCONDITIONAL OFFER. 
TRAVELLING 
Putiry BLock 
for To 


“ Maxim” and “ Victoria” worm and spur-geared Pulley Blocks 
Flange 
of Girder. 


will be sent on ore to any user at my own expense. 
Cast STEet 


Spur GEARED 


UPWARDS OF 57, 000 “MAXIM” & “VICTORIA” 
Pouuer Broo, BLOCKS SOLD IN ABOUT 10: YEARS 
ustaining. 


6 Cwt. to 5 Ton. WRITE FOR NEW ILLUSTRATED LISTS AND DISCOUNTS. 
IMPORTANT.— 


The framework of the various apparatus shown above is in every 
ease composed of WROUGHT STEEL PLATES and FORGINGS. The 
ehain is treble best calibrated and guaranteed. The Hand-chain Wheels are of cast steel, 
Self Sustaining and the brake is self-acting and sustains the load at any height. 
4 Ton to 10 Ton. 








Maxm Worm GEarep 
eyo Brock. 





When you buy a 1 ton ‘‘Maxim” or “Victoria” Block it is tested with a load of 14 tons, BUT SOLD As A 1 TON BLOCK. 
SPARE PARTS FIT EXACTLY. 

Orders Executed same day 

as received. 


=e J. T. GODFR EY, 


High Street, LOUGHBOROUGH, Leicestershire. 
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CROSSLEY BROTHERS, 


LIMITED. 


FURNACE GAS 
___ ENGINES 


Bituminous 
Coal Gas Plant. 








GAS WASHING 
PLANT. 4 


Producer Gas Plants for 
Anthracite or Coke. 


















Ammonia 
Recovery 
Plant. 


5OO-HPr. Gas ae Gurr IEE 


FOR PRODUCER OR FURNACE GAS. 
SIX ENGINES AT WORK. IMMEDIATE DELIVERY FOR STOCK SIZES OF ENGINES. 


OPEN SEA WwW, MAN CORES TE Et. 











TANNETT WALKER & 00. 


' ENGINEERS, pees yeni 
EE DS, FINA Gxz.A NM BD. 





-HYDRAULIC FORGING PRESSES. 
HYDRAULIC CAPSTANS. 


Hydraulic Overhead Travelling “ 
Portable and Fixed Cranes. 


HYDRAULIC MOTORS. | 
"i, PUMPING ENGINES. | 
ACCUMULATORS. 











HYDRAULIC HAMMER. 


nyOral a Steam Hammers wi sae Fong Machinery. | 


TILTING FURNACES, BLOWING ENGINES, AND STEEL PLANT MACHINERY CENERALLY. 
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m SPEEDICUT™ 


THE VERY BEST STEEL EXTANT 


FoR TABING 


HEAVY GUTS AT HIGH SPEEDS. 


FOR UNIVERSAL USE. 
Turning, Planing, Slotting and Shaping Tools, 
Milling Cutters, Rimers, Taps, &c., &c. 





EASY TO FORGE. SIMPLE IN USE. 


sot maxens: THOS, FIRTH & SONS, L™- 


NORFOLK WORKS, 





4848 


SHEFFIELD. 


—= 
CULVER STREET IRONWORKS, 


Pe. G. DUNFORD, 32500. 
Patent DUPLEX Steam Pumps, 


VERTICAL AND HORIZONTAL TYPES, also 


, Sabvorite” DONKEY PUMPS. 





























WITH GREAT IMPROVEMENTS FOR HEAVY PRESSURES. 


Highly Tested, Gun-Metal Plungers, Glands, Valves and Seatings. 


VERY STRONG. WELL FINISHED. 


) SEND FOR FULL 
“x PARTICULARS 
AND PRICES. 










PATENT 
**Duplex”’ 
PUMP, eG es 
VERTICAL TYPE. Cn Ce 
For Marine a Patent “DUPLEX” Steam ii 





HORIZONTAL TYPE. 


or Land Purposes. MADE SINGLE & DOUBLE. a For Marine or Land Purposes. 























Sizes. —SiNGLE Acro oN, | No. 0. No.1. No. 2 No, 3. | No. 4. | No. 5. | No. & | No. 7. Sizes.—Dovus.E Actiox. | No. 3. | No. 4. | No.5 | No. 6 | No. 7. | No. & 
Diameter of Ram... .. «| SsdSss«CSMG| «O/T 2h 28 3h 3 i. edie... ~dome! &-- wt 3} 5 
Diameter of Cylinder .. as oof 2 23 3 3] 4h 54 5b | 7 Diameter of Cylinder .. a i 3 3} | dl | 5 | 6 | 7 
Length of Stroke .. 4. «| 2 25 3 ‘ 5 6 dpe ae. | Length of Stroke yeh Wepie sae ae 
Galls. per hour .. *. ib --| 90 130 210 440) =| 660 1000 | 1080 | 1280 Galls. per hour .. = ns ..| 420 | 800 150 | 1820 2160 4000 
N.HP. of Boiler * i 8 16 30 45 | 70 70 80 N.HP. of Boiler ee eae ae 70 | 120 150 250 2180 
London Office and Depot: Care of PRICE & BELSHAM, 52, Queen Victoria Street. Agents for Scotland: A. YOUNG & CO., Baltic Chambers, 50, Wellington Street, Glasgow. 


Agents for Liverpool: RANSOME & MARSHALL, 67, Tithebarn Street. Agents for Cardiff: JOSEPH ROSE & C0., Royal Stuart Buildin s, James Street Dock 
Agent for Sunderland and District: J. W. DONOVAN, 3, Norfolk Street, Sunderland. Agents for Hult. W. H. BRODRICK & C0., 37, Wellington Street. c 
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The “Premier” Gas Engine. 















POSITIVH SCAVENGHR TYPH, 
3 From a Photo of a 260 |.HP. 





















Suitable for Town 


Good for all Sizes Gas, Blast Furnace 


from 10 HP., but Gas, Producer Gas, 
better than any Estimates, includ- 

ing Producer Plant 
other Engine for tt desired, with 
50 to 1000 HP. seal consumption 


from 3 to 1 Ib. of 
coal per HP. hour, 









































assreee: ‘The “PREMIER” GAS ENGINE COMPANY, Ltd., 


SANDIACRE, NOTTINGHAM. a 
London Office:—26, VICTORIA STREET, WESTMINSTER, 8.W. 


CAMERON Pl 

















i! 
Ni 





JOHN CAMERON, bro. 72222" SALFORD, ‘MANCHESTER 


Telegrams: “ Original,” sie em National Telephone ce 2002, 
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BY USING THESE 
FOUR SPECIAL TOOLS. 


ENGIN:-EERING. 
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HOW TO DEAL WITH 
A CORED HOLE! 


No. 3. 
THE ADJUSTABLE REAMER. 
Insures absolute accuracy. 
Readily adjusted to size when worn. 








No. 1. No. 2. 
THE FOUR LIPPED BORING THE SHELL REAMER. 
TOOL. Should be used as a roughing- 


out tool for No. 3, as it loses its 


Will clear out a cored hole ready 
exact size when ground. 


for No. 2; but it is wiser to remove 
the scale with a single point tool 
in an ordinary boring bar. 





Foreign Agents for Ludw. Loewe & Co., A.G. :— 


LUDW. LOEWE & CO., LTD. 


OFFICES, SHOWROOMS and STORES: 


30-32 (°°%o9''*), FARRINGDON ROAD, 
ZL.OMNMDOonNm, =EI.C. 
Sole Agents in the British Empire for— 


in —Machine Toole, S 
Ludw. Loewe & Co., A.G., Berlin, gine Zoot, Simait 
The Bullard Machine Tool Co.—Vertical Boring and Turning 
Mills, Speoial Lathes. 
The Binsse Machine Tool Co.—WHorizontal Boring and 
Drilling Machines. 
The Cleveland Punch and Shear Works Co. 
The Beurather Maschivenfabrik A.G.— Electric Cranes and 


For ne: Destombes, Langlois & Cie, Roubaix. Sole Represen- 
atives, 
, Denmark, Norway, Sweden and Finland: A. Karlson, Copenhagen 
and Stockholm. Sole Representative. 
Russia: St. Petersburg —G. Schaub, Wassilig-Ostrow, Grosser 
Prospect 39. 
Warsaw—Olszewicz and Kern. 
Moscow—John M. Sumner & Co. 
Austria: H. Roedl, Prague. Sole Representative. 
Italy: Stiissi & Zweifel, Milan. Sole Representatives. 
Japan: Sale & Co., Ltd., Yokohama. 
Belgium: Destombes, Langlois & Cie, Roubaix, France. 
Holland and Dutch Indies: P. C. Muller & Co., Amsterdam. 


, China: Cordes Bros., Hamburg. Represented by—Arnhold Kar- 
berg & Co., Hankow. H. Mandl & Co., Hamburg and Shanghai. 





No. 4. 
THE INTERNAL LIMIT GAUGE, 


which shows the hole to be correct within the 








sea cag eadeggamna Hy der eters allowed limits. », Switzerland: Rudolph Falkner, Liestal. 5958 
wenceecone acca or ea 
— KALKER WERKZEUGMASCHINEN FABRIK 


Breuer Schumacher & Go. 


E.IMEITT=ED, 


KALK, near COLOGNE 


(Germany), 
MANUFACTURE, BESIDES... 


MACHINE TOOLS 


OF ALL KINDS AND SIZES, 
AS_SPECIALITIES: 


Steam-Hydraulic ax. 
Hydraulic Machines, 


SUCH AS ccm. 
Forging Presses, 


with quick motion, suitable for the 





|Hydraulie Plate Shearing Machines, 
with short and long shear blades, for 


S =. 








33 yam 






Patent Steam-Hydraulic Forging Press, Pressure, 1200 tons. 


largest work. 
Flanging Presses 
for all kinds of boiler work. 
Armour Plate Bending Presses 
of all sizes. 
Grooving Presses. 
Sleeper Presses. 
Block Shears 
of vertical and horizontal construction, 


also with shear blades cutting from 
above and from below (special system). 


Hydraulic Joist Shearing Machines. 


plates up to 3 in. thickness.” 


Hydraulic Riveting Machines 
(stationary and portable) for boiler 
works, iron constructors and bridge 
builders. : 

Acecumulators with air pressure. 

Accumulators with weight pressure. 

Press Pumps 
driven by belt, engine or electrumotor. 

Complete Hydraulic Plants 
for the manufacture of wrought-iron 
railway and street car-spoke wheels and 
disc-w. le 6926 
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G4 


Gas Engines: ; 
Heating Purposes 


Can be produced more efficiently, economically and reliably by 










Mason’s Patent Gas Generators than by any other process. 


W. F. MASON, LIMITED, 


Engineers and Contractors, 


MANCHESTER. 






Send for particulars. 












PRESSED STEEL CAR COMPANY, 


PiTrrTrsBURG, PA. U.S.A 
LONDON OFFicE: 20, BROAD STREET HOUSE, LONDON, E.C. 








MANUFACTURERS oF 


PRESSED STEEL WAGONS OF ALL GAUGES. 


sea; Ressopeee A ER ee ee 





60-TON SELF-CLEARING ORE WAGON: ™ 
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J STONIFLEX NG er 


NEVER 
porto 


oniPs - NO oe 
D. ANDERSON & SON. LTp.. 


* SOLE MANUIACTURERS - 
LacaN Fecr Works, BELFAS!. FINSBURY PAVEMENT Hi 


USE. LONDON, E.c 





STEEL CASTINGS = 





5 A™ des ACIERIES & FONDERIES D’ART, 


HAINE-ST.-PIERRE (BELGIUM). 


CASTINGS (sracriveo) Up to 10 Tons weight. 


STEEL AXLE BOXES. TROLLEY WHEELS. 
WHEEL CENTRES AND BOGIE PIVOTS. 
BUFFERS AND BUFFER CASINGS. 
RAIL CROSSINGS AND CHAIRS. 
MINING WAGONS, &c., complete. 
FINISHED PARTS FOR LOCOMOTIVES AND STEAM ENGINES, 
ROLLERS AND PLATES for BRIDGES, &c. 
MAGNETS, &c., for DYNAMOS AND MOTORS. 
ROLLS FOR ROLLING MILLS. 
PROPELLERS, STEM AND STERN POSTS FOR SHIPS. 
HELICAL and other WHEEL GEARING (CUT TEETH). 
FORGE PIECES AND PILES. 


Sole Representative in Great Britain: ARTHUR W. NYE, 110, Cannon St., LONDON, E.C. 





5722 











TRANSPORTERS. 


For full Particulars of this and other Types of Transporters apply to— 


The Temperley Transporter Co., 
72, BISHOPSGATE STREET WITHIN, 


LONDON, E.C, 








12 Fixed Transporters, each 200 ft. long, for filling and emptying Coal Stores at a Gas| ff 


Works. Travelling Tower, with electrical machinery, connects to any two fixed beams. 


~ HIGGINS’ 


CELEBRATED 


Drawing 


WATERPROOF. 


IN BLACK & ELEVEN COLOURS. 
Also High-Class Writing Inks. 


OF ALL STATIONERS. 
—_— 5540 


106, CHARING CROSS ROAD, W.C. 


















vr 


PEAVY | MAC INE RY. 


6 FIRS 


=. & zt. Leas, Einain errs. 
Hollinwood, near MANCHESTER. 





THE “LANCASHIRE” HORIZONTAL 
HIGH-PRESSURE STEAM ENCINES. 


(Class G.) Birong, 
With Pickering type hig 


well fitted, and moderate in price 
speed Governors. Constructed to work 
am pressure up to 100 lbs. 


Fly-wheels prepared for Rope ad in lieu of Belt, 
at little extra cost. 


Large numbers of these Engines are now at work, 
giving the he greatest satisfaction. 


DIAMETER OF CYLINDER AND LENCTH OF STROKE. 


14, x28,, 18,, x30,, 
12 ” x 20 ” 15 ” x 30 ” ” x 36 ” 
BE pg OE, Re a ROO Gy as. MOO 5 
55g XO, a Ee x40,, 





Engines with Patent Piston Valve Expansion Gear, very direct and few working parts, 
quoted fc for ot on . application. 5774 





FOR Rottinc Stock & Beary MacuineRY. 
CaraLocuE &C FREE ON APPLICATION TO 





Load, i ton. Lifting speed, 150 ft, per minute, Travelling speed, 600 ft. per minute. 5851 








_1,DELAHAY STREET, WESTMINSTER. 
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| STOCKTON IRON FOUNDRY, AIR COMPRESSORS, 
West Row, STOCKTON-ON-T : 
7 — HIGH SPEED—HIGHEST EFFICIENCY, 


TO USERS OF LIFTING AND HAULING MACHINERY, |““* MEYER’S PATENT _—. 
DISC VALVES. 502.2020 .22 
Dear Sirs, Full Particulars on application to 


In sending us your enquiries we shall |MARRYAT & PLAGE, LONDON, chan Garde EAC. 


esteem it a favour if you will supply us with 


as much information as_ possible respecting WILL] AM BE ARDMORE & C0. 
the nature of the work you wish to accomplish, corrnagnenn TO AmMmnALET 
as this will greatly facilitate the getting out |paRKHEAD FORGE, ROLLING MILLS AND STEEL WORKS, 























and despatching of our estimates. GLASGOW , 
Yours truly, “= STEEL SHIP & BOILER PLATES, ANGLES, BARS, & RIVETS. 
ROBERT ROGER & Co, Lrto. FORDINGS OF ALL DESCRIPTIONS AND DIMEKSIONS. 


Admiralty, Lloyds, Board of Trade, Bureau de Veritas, Indian State Railway and other Tests at Works. 
SPECIALITIES: 


PROCTOR’S PATENT SHOVEL STOKER) *sx.ior assess tcesst cc, rocet Coan 


AND MOVING FIREBARS. Steel BOILER PLATES of largest dimensions. 
All kinds of FLANGING WORK by Hydraulic Pressure. °° 


10,000 FURNACES FITTED. _|STEAM EXCAVATOR & GRANE COMBINED. 
LO Simpson & Porter’s Patent. 
415//. 
ECONOMY. 


The highest Efficiency guaranteed WITHOUT the! | 
aid of Forced Blast, and without injury to Boiler. 


JAS. PROCTOR, LD,, “tor tois, BURNLEY. 











Full Particulars on Application. 





































12 TON JUBILEE STEAM CRANE EXCAVATOR, - 


We claim the following merits :— 
Gives largest output of any Excavator or Steam Navvy. 
Least Coal consumption and maintenance, 
Will work a 22-ft. face. 
Will drive a gullet 50 ft. wide. 
Will revolve an entire circle. 
Will deal readily with Boulder Clay and hard material, 
The Diggirg gear can be disconnected by drawing two Cotters, the Machine 
then becomes a 12-ton ordinary Loco Crane, 
Uaed by all the principal Contractors, 5513 


12-tons size in Stock or progress—weight about 40 tons. 


STEAM & ELECTRIC CRANES, GRABS, CONCRETE 
MIXERS, STEAM WINCHES, & WINDLASSES. 


JOHN H. WILSON & GO., Ltd, °*%.S0s2uze'* 
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ESME METALLIC PACKING, 


For LOCOMOTIVE and STATIONARY ENGINES. 


Guaranteed for 85,000 Miles on Express Locomotives, and for 
Two Years on High-speed Engines running night and day. 


The SIMPLEST, CHEAPEST and MOST RELIABLE. 
NO springs, cones, special fittings nor alteration to stuffing-boxes. 
Can be regulated either by driver, or only in shed, as preferred. 
Easy to put in, easy to take out. 














2100 Sets already supplied to the principal English Railways. 
For Full Particulars, Prices and Discounts, apply to the Patentees’ Agents : 


The Hulburd Engineering Co., 


CONTRACTORS TO H.M. GOVERNMENT. BRASSFOUNDERS AND COPPERSMITHS, 
150, LEADENHALL STREET, LONDON, E.C. °° 











THE 


Vulcan Boiler & General Insurance Go. 


LIMITED. 


Chief Offices—67, KING STREET, MANCHESTER. 


ESTABLISHED 1859. 


SUBSCRIBED CAPITAL - - £375,000. 
INSURANCE AND INSPECTION OF 
Boilers, Engines, Dynamos, Motors and other Electrical Plant. 
Upwards of 45,000 Boilers and Engines under supervision. 
WORKMEN’S COMPENSATION ACT, Employers’ Liability Act and Common Law. 
Personal Accident, Third Party, Fidelity Guarantee & Burglary Insurance, 


APPLICATION FOR AGENCIES INVITED. 5763 











Contractors to Admiralty and War Office. 


WELDLESS HAMMERED NUTS 


Ur ro & Im. Dra. 
IN STEEL SOLID BOLTS 


AND BEST IRON. ° UP TO 2 in. DIA. 
BLACK FINISHED Black and Finished. 





AND FACED. TIE-BARS 
WHITWORTH AND UP TO 8} in. DIA. 
FINE THREADS. Weldless LOOSE COLLARS 


in IRON or STEEL. 


BLAKEMORE & CO., LTD, _ 


ORIGINAL LANCASHIRE SCREW BOLT WORKS, 5596 
Established 1830. 


ATHERTON. nr. Manchester. 











BAEER’s 
PATENT SPEED REDUCING GEARS 
Any = cee, : Just the ~ 
Reduction. thing 
High for Direct 
Efficiency. Cousin 
Silent os 
Running in f 
Oil. Motor. 





Write for Prices and Mllustrated Catalogues te 


JOSEPH BAKER & SONS, LTp., ENGINEERS, 
Willesden Junction, LONDON, W.W,. 













. DD. Gals. per Hour. | PRICES. 
INJECTORS |" CG wea ae 0 
: 41 ES 3S Oo 


870, G&A 10 O 
1440, 45 17 O 


Intermediate sizes in stock at 
_ intermediate prices. 5600 


THE CONSOLIDATED ENCINEERING CO., LTD., SLOUGH. 


SIR HIRAM MAXIM ELECTRICAL 
AND ENGINEERING CO., Lo. 


65, 66, 67, GRACECHURCH STREET, E.C. 


Telephone: 478, Avenue. “HEATERITE, LONDON.” 


“ BERRYMAN” 
FEED WATER HEATERS. 


HEATER DETARTARISERS 


WATER SoOoFTrIaN ERS. 


we 


Deliveries at 80 Ib. 
steam pressure, 





eee 




















GREASE SEPARATORS. 


FILTERS AND CONDENSING. PLANTS.. 
MANUFACTURERS OF THE CELEBRATED 


= MAXIMELECTRIC INCANDESCENTLAMP 


A. « W. DALGLISH, 


WEST OF SCOTLAND 
BOILER WORKS, 


POLLOKSHAWS, 
GLASGOW. 


MARINE, 
DRYBACK, 
LOCOMOTIVE 
AND 
MULTITUBULAR 
BOILERS. | 
ALL SIZES. 

eee 5898 


| MADE BY THE MOST IMPROVED MACHINERY. 






















TRLEGRAMS : 
“* EVAPORATE,” 
POLLOKSHAWS, 










Furnaces . 
Welded & Flanged 
for the Trade. 


A.EDMESTON & SONS 


Cannon Street Ironworks, SALFORD. 








PATENT FRICTION CLUTCH 


800,000 HP. IN SUCCESSFUL OPERATION 


FOR DRIVING 














3 
A ty 
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WALTER W. COLTMAN 


Central Boiler Works, LOUGHBOROUGH. 


Telegrams: Boilers, Loughborough. National Telephone: No. 51. Code: 5th Edition A BO. 


LONDON OFFICE : : ‘ 
Mr. W. Cooper Penn, M.I.Mech.E, Cornish Boilers. 
Horizontal 


25, Victoria St., Westminster. 
7 lephone "is, Vitor Multitubular Boilers. 
: Marine Boilers. 

Launch Boilers. 
Locomotive Boilers. 
Semi-Portable 
Boilers. 


Cross-Tubes, Uptakes, 
Crowns, &e., 
for Boiler Repairs. | 








Vertical Boilers. 
Donkey Boilers. 
Field-Tube Boilers. 
Vertical 
Launch Boilers. 


Steam Boilers for 
Motor Cars or Wagons. 


Fire Boxes 
for Portable Engines. 


<eRRTENEER POO T 











Speciality :-VERTICAL_ CROSS - TUBE BOILERS. 





JOHN DAVIS & SON corey, Lo., “sons DERBY, 


26, VICTORIA STREET, WESTMINSTER, S.W. 











Agricultural Hall, Islington, N. 





COLLIERY EXHIBITION, 


JUNE 30 to JULY 7. 
5920 


ROW E. BLOOK No. 19. 




















I, t ees" EXPANSION 
ity sAFEsT! JOINT. 





Approved and adopted by the Admiralty, Steamship Companies, 
Brewers and Large Manufacturers. 


Has Smooth Bore, takes pressure on inner tubes, which slide within each other. 


Pressure does not come on outer corrugation, 
No internal condensation, 
Has great elasticity. No risk of burst tubes. 


MADE FROM SOLID-DRAWN COPPER TUBES OR STEEL TUBES. 


CAN BE APPLIED IN LIMITED SPACE. 


p PATENT EXPANSION JOINT SYNDICATE. 
Sole Manufacturers ... 5310 


MORDEY, CARNEY (Southampton), Ld. 


WOOLSTON WORKS, SOUTHAMPTON. 


2 CEORGE SINCLAIR, 


ALBION BOILER WORKS, 


LEITH, N.B. 























MAKER OF ALL CLASSES OF 


7a STEAM BOILERS 


Suitable for any Working Pressure. 





SINCLAIR’S PATENT SUPERHEATER effects 
a saving of 20 per cent. 
SINCLAIR’S PATENT SELF-ACTING 
m™ MECHANICAL STOKERS effect a saving of 
‘ 12 per cent, 5501 


NEW PROCESS 


Raw HIDE GEA 





"y 
NOoOrsSE LESS. 
: EQUAL IN SMALL 
STRENGTH | VIBRATION. 
TO METAL. 
WE ALSO ° 
NO BREAKING SUPPLY | 
METAL GEARS. 


OF COGS. 





New Process Raw Hide Gear Wheel, one of the largest made, 
33}-in. pitch diameter, Iron Shrouds and Centre. : 





GEORGE ANGUS & CO., Lo, 


Waw CAST1.E-On-"IywmNze 
And at LONDON, LIVERPOOL, MANCHESTER, LEEDS, BIRMINGHAM, " @LASGOW, and 
CARDIFF; also at JOHANNESBURG, 8.A., P.0. Box 312. 


MANUFAOTURERS OF ALL DESORIPTIONS OF * 6948 


Leather and Rubber Goods for Mechanical purposes. 


PATENT POWER HAMMER 


—— DRIVEN BY BELT. — 
A Perfect Substitute for a Steam Hammer, and similarly under control. 


«ttt, PETER PILKINGTON, 


Power and Steam Hammer Makers, 





PRICES AND FULL PARTICULARS ON APPLICATION. 





LONDON Office: 75a, QUEEN VICTORIA 8T., E.0. GLASGOW Office: 87, McALPINE ST. 
For Large Hammer see Advertisement in this Paper THIRD Week of each Month. 6493 





BAMBER BRIDGE, PRESTON, LANCASHIRE, muanaen. - 


uy 
fi 
H 
| 
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‘Scotch & Irish Oxygen Co.. 
CLASCOW. Lap. 


Valves for Gas Bottles and 
Aerated Water Drams 
In Baomse, Steet asp ALUMINIUD 


Reducing Valves, Keys ar: 
all Fittings for Compresse 
Gases. far 


CLENBOIG UNION FIRE CLAY ol Lib. 











HERE OTHERS MELT OR SPLIT UP CLENBOICSTANDS 
@, WEST REGENT ST. GLARGOW, 2405 


MEDAL AWARD, INVENTIONS EXHIBITION, 1885. 





the United 
VaLva 
Thousands 


THREE MEDALS 
AWARDED. 


Sole Manufacturers for 


Ki 


PATENT METALLIC PACKING, 5620 
MURRAY. McVINNIB & OO. 
MAVISBANK QUAY, GLASGOW. 


Milling & Wheewntting 


IN THE LATHE. 
No Overhead Gear Required. 











FULL PARTIOULARS FROM 


J. SMART & CO., 


ERITH, KENT. 4048 


POLLOCK, MACNAB, & 


HIGHBATE, 
neers 
SHE LESTON, 
Glasgow. 
SPECIALITIES : 
ee. 
& Finishing 
Machinery. 
} BAND SAWING 
MACHINES, 
eaogetner 





Steam Hammers 
: Fuel Economisers 
PRICES AND Seuioapanite On APPLICATION. 5618 





THE MIRRLEES WATSON COMPANY, LO. 


Engineers, GLASGOW. 


o~ 








EvectricAL.ty. Driven 


FEED PUMPS, 
CONDENSING PLANT. 


EcoNOMICAL - - - 


CORLISS ENCINES. 


SUGAR PLANT, 
DISTILLING and 
EVAPORATING PLANT. 


Gebriider Goedhart, 


rane.” 


Diisseldort, 
GERMANY. 


DREDGING 
| CONTRACTORS 


HARBOUR 


AND 


RAILWAY WORKS 


Undertaken in all Countries. 
5844 


London Office : 
28, VICTORIA STREET, 


LONDON, 5.W. 8.W. 











ALso 4826 


LARGE 
MAKERS OF 






































PICKERINGS LIMITED, 
Globe Elevator Works, 
STOCKTON-ON-TEES. 
Reranuisua> 1854. Awarded 32 Medals 
and Diplomas. 





HAND POWER. 


OVERHEAD 
TRAVELLERS, 
WINCHES, CRANES 
_for Hand or Powe Hand or Power. 


PULLEY BLOCKS. 
Pulleys & Shafting. 
Telegrams: 
PICKERINGS, 
Srocnron-on-Tans,” 
National Telephone 
No. 44, 














~ Loxpox Orrics : 


98, Leadenhall St., 
EC. 5978 


Send for Catalogue 























and please mention this r 
| 


sesame 


i What the Americans 
say ahout.. . 
Johns Patent Joist 


and .-s:. 
Figured tron Shears. 


—_ 


Made entirely 
of Wrought Iron and Steel. 
=F 








FS SS SS SSeS 











We are pleased to furnish you testimonial for Johns Patent 
Joist Shear, T. 30, which we purchased from you a few months 
ago. 

The machine is all Fey represent it to be and has given us 
perfect satisfaction. have cut off angles, Z-bars, channels 
and Joists with it just as rapidly as it is possible for the work- 
men to feed the machine, and the rapidity with which it will do 
the cutting is simply limited to the time necessary to get the 
member to be cut placed in front of the knife. 

We are thoroughly satisfied with the machine, and feel that 
it has already paid for itself in the short space of time we have 


had it in use. 
THE IOWA IRON WORKS. 
4599 





MANUFACTURED BY... 


| HENRY PELS &CO., 
Berlin 8.0. 16. 


LONDON REPRESENTATIVE : 


MR. PAUL J. MALLMANN, 
10, oi Inn Place, Holborn, W.C. 
Es 


PArPee 


Dubuque, lowa, May 5, 1902. 
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BRICK. MAC HINERY ee 
@om' Totin Las FORMATION 

And PORTLAND CEMENT. 

For Working all Kinds of Clay, | Betcasjiitisc tuts iit caress 
scone ere eva w eee 
ago, and it is moat sasenaiy working y all Depot: A Oe 
parts of the world, Works at Harbury, Stockton & Wilmoote, Warwickshire, 


DOUBLE. THE STRENGTH OF ANY OTHER 
MACHINES IM THE MARKET. 


Brick plants the best 
BP for paprsugn. Egat rhc pone oss 


Awarded Three Hi hest Medals at. “Adatail 
Exhibition,. and the ONLY Gold Medal for ~~ 
Briok aaa: at the "806800 Exhibi on, 


SBRADLEY & CRAVEN, 


LIMITHD, 
WESTGATE COMMON FOUNDRY, 


WAKEFIELD, ENGLAND. 








i Hi 
CRAVEN'S PATENT BRICK MOULDING AND DRESSING MACHINES. 


NOWDRIFT 
[NOL crunver) 
NOWDENE 
NOWDON, SONS &C®, LE? 


MILLWALL , LONDON.E., 


& 7,MarnKeT ST. MANCWESTER 











HBSTABLISHED 1851. 


Tel. Address : “SCRIVEN, LEEDS.” Telephone No. 1819. 
a HE 


Machine Tools and 
Hydraulic Machinery 


For ENGINEERS, SHIPBUILDERS, BOILER MAKERS, and BRIDGE BUILDERS, 
PATENT COMBINED MACHINE for Shearing 


“LOT L sither Right or Left Hand 

Without changing a knife, Also for 

BENDING BEAMS AND SHEARING one side 
Off the Bulb for riveting knees to, and 
F Horizontal Punch. 


PATENT ANCLE-BAR PLANING MACHINE. 
Patent Bdge and Butt-Plate Edge PLANING MACHINE. 
SCRI/EN’S VERTICAL. PLATE BENDING MACHINE, 





















VALVES! VALVES I VALVES | 


PEST AND B 
TURNBULL'S SAFETY STOP, CHECK, 
SLUICE. AND REDUGING NG VALVES. 


ALEX. TORNBULLE CO, “Td. Bis Bishopbigs 


Telegraph: “ VALVE, "basHoperr 


KAYE’ &‘CO., LIMITED, 


—. Estd. 1854. — 


WARWICKSHIRE HYDRAULIC BLUE LIAS 
LIME & PORTLAND CEMENT 


MANUFACTURERS, 6520 
SOUTHAM WORKS, RUGBY. 


IRON VALVES. 


Alley & MacLellan, L‘. 


GLASGOW.  %71 














TRIER'’S PAFENT . 
SPLIT CRIP” 


COLLAR 


TRIER 








“RAPID” 
Water-Tube Boilers, 
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FOR STEAM LAUNCHES, YACHTS, 
AND STEAM VEHICLES. 
Made in Sizes from 
156 to 1000 SQUARE FEET of 
_ EATING SURFACE. 


and prices, apply to— 


I. TOWARD &60.,.Engineers, 


9, ST. LAWRENCE, °350 





with Bend Plates to end without flat. 5992 


NEWCASTLE-ON-TYNE, 
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JOSEPH BOOTH & BROS: LTD, 
ae ROGtey, LEEDS. 


OVERHEAD, . fl 


“I 
bo 
































LOCOMOTIVE, 
COLIATH, . 
DERRICK, ) 
BREAKDOWN: 
‘ CRANES; Peak hes SPECLALITY— 
™) winninc Encines, °° ELECTRIC CRANES. 





Steam Locomotive Crane. 


LOCKWOOD & CARLISLE, Ld. 


EIAGEEI FOUNDRY, SHEFFIELD. 


| Telegraphic Addreas: “ PISTON, SHEFFIELD.” ~ National Telephone: 1376, 


Improved Double-action Metallic Piston Packing Rings & Springs 


CARLISLE’S PATENTS. ii 








SPECIAL FACILITIES FOR QUICK DESPATCH OF URGENT ORDERS. 


H.P. Rings and Spring specially designed for 


ALL PACKINGS GUARANTEED. High Steam Pressures, 4801 __ 





a Double-action Piston Valve Ring. 











=... 


PARSONS MARINE STEAM TURBINE G0 


Is prepared to tender for the construction of vessels complete, or machinery 
for renee of the mercantile marine and war vessels, of 15 knots speed and 
upwards, fitted with the steam turbine system of propulsion. 


ADVANTACES OF TURBINE SYSTEM— 
Absence of Vibration. Increased Economy in Coal Consumption. 
Reduced Cost of Attendance on Machinery. 
Reduced Consumption of Oil and Stores. 
Reduced Diameter of Propellers gives increased facilities for Navigating 








aes * - 
I at ae | 


in Shallow Waters and Reduces Racing of Propellers, &c. 
GUARANTEES GIVEN 


For MERCANTILE VESSELS OF SPEED, COAL CONSUMPTION, UPKEEP, &c. 
For WAR VESSELS: COAL CONSUMPTION AT FULL SPEED, CRUISING SPEEDS 
AND RADIUS OF ACTION, 
ADDRESS: 


TURBINIA WORKS, WALLSEND-ON-TYNE. mega eprmengs ee on Spend, 8 at 


Telegraphic Address: TURBINIA, WALLSEND. Now sailing on Firth of Clyde. 


STEWARTS ano LLOYDS, L™®- 


OFFICES: 41, OSWALD STREET, GLASGOW; and NILE STREET, BIRMINGHAM. 
fron and Steel Boiler Tubes. Solid-Drawn Steel Tubes. 


Light Lap-Welded Wrought-lron and Steel Tubes, with Stewart's Patent Flanged Joints. 


WROUGHT-IRON TUBES AND FITTINGS FOR THE CONVEYANCE OF GAS, WATER AND STEAM 
COILS OF ALL’ DESCRIPTIONS AND OF ANY LENCTH. «709 


OIL LINE PIPES au * 
Artesian Well Boring Tubes, MM 2 ee ee spe evn von te nw creme soe a AW MAY \\\ 


STEEL & IRON PLATES. 


_ For Boilers, Bridges, &c. 
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A. & P. W. MCONIE, 


CESSNOCK ENGINE WORKS, ‘ HYDRAULIC TOOLS. 
Govan, Glasgow. i HYDRAULIC FLANGING PRESSES. 
| HYDRAULIC PUMPING ENGINES. 















ACCUMULATORS. 


CRANES. 


SHIPYARD 
TOOLS. =» 


THE SUNDERLAND FORGE 
xD ENGINEERING Co., LtD. 


MANUFACTURERS OF 


ELECTRICAL 
MACHINERY 


ann FORGINGS ror 


SHIPBUILDERS, ENGINEERS, &c. 





















































= Electric Lighting of SHIPS a Speciality. 


PORTABLE FLEDTRID GIROULAR SAN BEROML 





« PALLION’” 
WORKS AND HEAD OFFICE: PALLION, SUNDERLAND. TELEGRAMS: “MARR, SUNDERLAND. 


~~ Brauil Holborow & Straker, Ltd. 


_ VULCAN IRONWORKS, 
2 — 


an MAKERS: OF ia 


 High-class Triple-expansio, 
~ toni and other Steam Engines; 


ALSO 


PUMPING MACHINERY. 














— e y _ LONDON Office: 9, Bush Lane, Cannon 8t., E.C. 


$ aes Ese ee er ‘ae 
JRIPLE-EXPANSION SURFACE-CONDENSING STEAM ENGINZ, — 


Telegrams: “‘ Hydraulic, Bristol.” 4514 


a 
2 
i 
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STEVEN’S 


HIGH TENSION 


MARINE BRONZE. 


SPECIALLY SUITABLE FOR 


PROPELLERS, VALVE SPINDLES 
And all Castings where great strength is required. 


ESTIMATES GIVEN FOR PROPELLERS OF ALL KINDS, AND 
LARGEST DIAMETERS OAST AND FINISHED COMPLETE. 
Tests and further particulars on —r 


STEVEN & STRUTH ERS, 


GLASGow . 


London Address: 60, FENCHURCH STREET, E.C. 


WORTHINGTON 
| PUMP CO., LTD. 


163, Queen Victoria Street, 
LONDON, E.C. 


PUMPS FOR ALL SERVICES. 


Air Compressors a Speciality. 
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~ WORTHINCTON LEHICH MINE 





rome eri! are Ratchet Screw Jacks with Ball-Bearings to reduce the friction 
atk Se and having working parts thoroughly protected from grit and rust. 
Superior to Hydraulic Jacks for all classes of service. Simple 

and durable; will work - any position; are absolutely safe. 


i 


MADE IN 50 STYLES, 8 TO 70 TONS CAPACITY. 


Illustrated Catalogue Upon 
Application. 


Traversin sy 35 Ton Jack. 5 Ton Track Jack, Journal Jack, 
Secttoral View. 10 to 70 Foot Lite Genk. 10 and is Tors. 8, 10, 15 Tons. 


P. & W. MACLELLAN, Ltd., 129 TRONGATE, GLASGOW. 
fr —— < 
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JESSUF © APPLEST Pe ion) oe eenon 


Speciality: Electric Overhead Tra velling Cranes. is 


THE BROWN HOISTING MACHINERY COMPANY, 


DESIGNERS AND BUILDERS OF 


Machinery for Economic Ly of Materials 


at Steelworks, Wharves, Shipbuilding Plants, Storage Yards, &c. 

















MAIN OFFICE AND WORKS: LONDON OFFICE : NEW YORK OFFICE: _sssz 
CLEVELAND, OHIO, U.S.A. 39, VICTORIA STREET, 26, CORTLAND. STREET. . 


KK 
= % NG } WH FE LS. 


( oD, ) x i CAST-IRON WHEELS of all deseriptions. 


<— MACHINE MOULDED AND MACHINE CUT. 
KI i 
aK LARGEST MAKERS IN THE KINGDOM. 


THOUSANDS OF MODELS to select from. sx 
URGENT BREAKDOWN WHEELS a Specialty. 
QUOTATIONS AND ALL INFORMATION FREELY GIVEN. 
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IF YOU WANT A CRANE THAT IS 


ELECTRIC SOUND ano RELIABLE 1n 


EVERY PART CONSULT US, BECAUSE 


CR ANES ! | THAT IS THE CRANE WE MAKE. 


Tuomas BRoapBent & Sons, Lp. 
HUDDERSFIELD. 








OVERHEAD TYPE. 


err 











COLLIERY EXHIBITION, Agricultural Hall,. TONDON, 


JUNE 30th to JULY’ 7th, 1903. 
See SPECIAL OREN TVEiwee Ts | POSITION. — 


HOPKRNSON'S Patent Safety BOILER MOUNTINGS & VALVES. 


INSPHCTION INVITHD. 


J. HOPKINSON & CO. LIMITED, 


Euddersfielid. TELEPHON 
"Huddesfele. = 4G QUEEN VICTORIA STREET, LONDON EC. prc ge _ 


oo om” London, 


me 
“Hopkinsons,” Glasgow: 41, BOTHWELL STREET, GLASGOW. 1665, Argyle, Glasgow. 
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: “NONPARIEL” AIRHARDENING TOOL STEEL. 


' IT CAN BE EASILY FORGED AND TWISTED 


FOR BOTH ENGINEERS’ & SMITHS’ TOOLS 7 70 Form any kino oF Toot, ano is 
W. TYZACK, SONS & TURNER, *"'Worxs SHEFFIELD. 


PNEUMATIC ENGINEERING APPLIANCES Co., LTD. 


Owners of the Hanna Sereen Shaker Patents, 
































nected with a screen holder. The cost 
for compressed air is about thd. per 
hour, and the machine will riddle 
about five men’s work in one hour. 


This machine is designed to rapidly 
screen foundry sand, &c., by means of 
compressed air or steam. An 18 in. 
riddle is vibrated at 200 strokes a 
minute by a valveless hammer con- 








SCREENS EASILY CHANGED. 








PORTABLE SAND SIFTER. 


(Also made as a Stationary Machine for Steam Power.) 6034 





TELEPHONE : 


pene; toni’ PALAGE CHAMBERS, WESTMINSTER, LONDON, S.W. — 7. W. FORD, Manager, 3118, Gennano. 


—_——_ 
eaters cer. Se 

















A LABOUR-SAVER FOR ENGINEERS’ PATTERN SHOPS. 


Saws accurately. Cuts the wood as smooth as if planed, so that 
the pieces join together perfectly. 

Two spindles—one carries saw to cut with grain, the other for 
cutting across the grain. 

Bevelling fence. Angle fence for cross-cutting and mitreing. 

Send for Catalogue containing other Tools for Profitable Wood- 
working. 


™ » = 
** THOMAS ROBINSON & SON, Lro., ROCHDALE. 


NA easebsith Sec a E Sena 


JOHN HETHERINGTON & SONS 


a aeaeaen: M A N G oe E ST E R. eae ‘un eves, * 
, B = 

















MAKERS of 
HEAVY MACHINE TOOLS 


FOR 
Loco., Marine & Stationary Engineers, Boiler Makers, 
Shipbuilders, Artillerists, Millwrights, &c., &c. 


HUTT i ee 
* ib 





QUOTATIONS 


GIVEN FOR 


‘SPECIAL MACHINE ‘TOOLS, 


INCLUDING 
Horizontal and Vertical MILLING Machines. 
BORING " 
DRILLING _,, 
PLANING _,, 
LATHES. 


= TURNING & BORING MILLS 
3 ‘ft. to &O ft. DIAMETER. 3s 
Aa SPHOITALIT ZY. 


CONTRACTORS TO H.M. NAVAL & WAR DEPARTMENTS & FOREIGN GOVERNMENTS. 


” : - ” 




















“J 
“J 
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LONDON T MANCHESTER 
BIRMINGHAM GLASGOW 
ARC LAMPS Stites. ruses... MOTORS 

. STARTERS. FUSES. 5s 


JAMES FAIRLEY & SONS scmme"™ 
Genet eee etter” TOOL STEELS 


FAIRLEY’S SELF-HARDENING TOOL STEEL, for Heavy Cuts at High Speeds. 


considered be HES mad h the Cheapest in the Market Small samples free to approved b 8. 
NOTE ° SAMES FAIRLEY © SONS’ SONS’ WORKS (Bremen 4 cans SHEFFIELD, aa Mail Bt. Forge and Rolling Mills, SiRMINGHAM) are merely Branch Departinents, and 
s@ All Communications should be addressed to the Head Offices-OLD MINT, SHADWELL STREET, BIRMINGHAM. 1719 


BULLY ANTS ese nopewavs. 


BULLIVANT & CO., Ltd., 72, Mark Lane, London, E.C. 5424 















































THE “LANCASTER’™’ LANCASTER € TONGE L? 


PATENT PENDLETON 





Metallic Packings. ~~ 


SEND FOR REVISED LIST OF STEAM TRAPS, STEAM DRYERS, PISTONS, PISTON WALVES, &C. 


TURNER 


STEAM ENGINES 


FITTED WITH THE 


TURNER-PECGG PATENT POSITIVE CORLISS GEAR 


ARE THE 
ENGINES OF THE FUTURE. 
‘‘ The Cut-oFF arranged to take place at the Hicuxst Spxep of the valve motion.”—The Hngineer, 24th June, 1898. 


SHARP CUT-OFF THUS ENSURED. 921 
Full pee R. & F. TURNER, Ltd. (132), IPSWICH & (Y) 82, Mark Lane, LONDON, E.C. 


HEENAN & FROUDE, 


LIMITED, 
MANOMES TEER. 























WkX y a RYAN 





eae, 


PENTA I aon ISSO 
a BRON) TH 





Designs €& Estimates of Bridges & Roofs prepared for all parts of the World. a¢33 
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THE CLAY CROSS CO,, 


Manufacturers of PIG IRON, GAS AND WATER PIPES, TANKS, COLUMNS, STANCHIONS, AND CASTINGS, 
FOR GAS, WATER AND SEWERAGE WORKS, COLLIERIES, ENGINES, PUMPS, &c. 


LONDON OFPEICE: is, EAS TCHEAP, =z .C. 
eas THLEGRAMS: “TACESON, CLAY CROBS.? == 5496 
WORKS: CLAY CROSS, near CHESTERFIELD. 


KAYE'S Latest Patent SEAMLESS OIL CAN «aU, 


FITTED WITH 


NEW PATENT THUMB BUTTON AND 
PATENT SEAMLESS SPOUT, 


IN COPPER OR BRASS, FOR ELECTRICAL PURPOSES. 
Contractors to H.M. Navy, War Dept., Home Office, and Indian State Railways. 
SOLE MAKERS ;— 4564 


JOSH. KAYE & SONS, LTD., .cS2Pmr'voxom’ conor, wc 


“WOODITE” WORKS, MITCHAM COMMON, A 


NOTICE to ENGINEERS, ELECTRICIANS, OTHERS.—“WOODITE” articles can now be obtained with the utmost d 64 “WOODITE” has stood the severest 
test for six years. No material in existence can equal it ” Pio or sien oa and other appliances ; has stood every test up to 40,000 volts for 1/8 in. sheet, wi without breaking down, by the London ong 
es, Valves Ghoeting, n wand 4 all other Goods which have hitherto been manufactured in India Ru ber, Leather, &. 


Light Corporation and others. Ram “U” Hat Joint and Packing Rings, Pump Cups, a See - ai My 
LUKE & SPENCER, Ld. 
BROADHEATH, near MANCHESTER, 
Telegraphic Address - = = “EMERY, caer 
National Telephone—Altrincham No. 49. 


REFRIGERATING MACHINERY. 


THE AMMONIA, CARBONIC (CO:2) AND 


Haslam’s Refrigerators ©" Copressep’ an SveTeMs. 


ADOPTED BY ALL THE LEADING SHIPOWNERS AND MEAT COMPANIES IN THE WORLD. 
ICH PLANTS UP TO 200 TONS CAPACITY. 


THE HASLAM FOUNDRY & ENGINEERING CO., Ltd. 


(INCORPORATED WITH PONTIFEX AND WOOD, LTD.) 
UNION FOUNDRY, DERBY. LONDON OFFICE: 175-177, SALISBURY HOUSE, LONDON WALL, EC. 


JOHN SPENCER & SONS, Lumen. 


(WORKS :—-At NEWBURN and OUSEBURN, NEWCASTLE-ON-TYNE). 


NEWBURN STEEL WORKS, NEWCASTLE-ON=TYNE. 


ESTABLISHED 1810. 
Offices :—NEWCASTLE-ON-TYNE : 27, Westgate Road. LONDON: Cannon Street Buildings, 189, Cannon Street. 



























































ON ADMIRALTY LIST. 


MEIANUOUEAOTU EEES or DEE 


BY THE SIEMENS, CEMENTATION AND CRUCIBLE PROCESSES. 


SHIP AND BOILER PLATES UP TO I2 FEET WIDE. 


INGOTS, SLABS, BLOOMS, BILLETS, and BARS of all Sizes. RIVET STEEL. SPECIAL MILD STEEL for BOILER FLUES. 
STEEL FORGINGS, STEEL CASTINGS, of all descriptions, to any weight, Rough or Machined.: 
CRANK AXLES & SHAFTTING HYDRAULIC PRASSHD. 








SE RIN GS.— Laminated, Volute, Patent Improved Volute, Conical, Spiral (Original Manufacturers of Volute Springs). 
BvVEEEES, of Wrought and Cast Iron, of all descriptions. Best Cast Steel for Tools from finest Dannemora Brands. Best Cast Steel Files. 


IRON FORGINGS OF ALL KINDS. FOSTER’S & FOWNES’ PATENT CRANK SHAFTS 


WASTENEYS SMITH’S PATENT STOCKLESS ANCHORS. 


5836 
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i. STEBRMNE & CO., T.TD., THE CROWN IRONWORS, GLASGow. 


REFRIGERATING & ICE MACHINES 


EMERY WHEELS & EMERY GRINDING MACHINES. 
SPIRAL SPRINGS. am 











Lonpon Orrick : DONINGTON HOUSE, NORFOLK STREET, W.C.  Panyjs Orricz: 10, RUE LAFITTE. 


Js ame ne — © 
TELEPHONE— Telegrams— 
No. 414, eco Nottingham.” 


waa 1850. 


ENGINEERS, g@e@ oo "2Nz wonss a 


MAKERS OF 


HIGH-CLASS ENGINES, 
with Corliss or other Valves. 





























AIR, COMPRESSORS. 
DUPLEX PUMPS. 


SKIN-SPLITTING 
HIGH-SPEED ENGINES, = MAOHINES. 
Compound & Tri.-Expansion. = SHAFTING, COUPLINGS, 
INDEPENDENT ROPE & BELT PULLEYS. 
CONDENSERS. GEARING. oxo 











RICHARD MORELAND & SON, L? 


WORKS: OLD ST. & SILVERTOWN. OFFICES: 25 & 27, OLD ST., LONDON, E.C. 
TELEGRAMS: “EXPANSION, LONDON.” TELEPHONES: No. 784, HOLBORN, & 2407, LONDON WALL. 


HYDRAULIC MACHINERY 




















STANDARD STEEL HOPPER CARS. SHEFFIELD & TWINBERROW'S PATENT. 





THE DARLINGTON WAGON AND ENGINEERING CO., Ltd., 





Manufacturers of RAILWAY WAGONS OF ALL DESCRIPTIONS and of GIRDERS, BRIDGES and ROOFS. 4921 
DARLINGTON, ENGLAND. ere 
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REYNOLDS COMBINED 
Vertical and Horizontal Engine. 


senert 1 Offices: CHICAGO, ILL., U.S.A. 








BUILDERS OF 


_ sndali Corliss Engit 1 


FOR ALL POWER ‘PURPOSES. 


PUMPING, BLOWING AND HOISTING ENGINES. 
RIEDLER. PUMPS AND COMPRESSORS. 
GATES ROCK AND ORE BREAKERS. 


The shore ont chews 8 Revncie Gontinds Vortieal : sth in: 
able sino ete du werk European Office: LONDON, ENG., 160 Dashwood Suen. 














FOR 


Cargo and Mast Blocks, 
Boat Falls, Steering Gear, 
Cranes, Mining Truck 
Wheels, &c. 


After 9 years’ hard wear—good as new. 
Only require oiling twice in 12 months. <r 
p= USED BY H.M. ADMIRALTY AND PRINCIPAL BRITISH AND FOREIGN SHIPOWNERS. 


Send for Lists, &c., WILLIAM REID & CO., 112, Fenchurch St., London, £.C. 


AND at DEAN woven 9 NEWCASTLE-ON-TYNE. 


HOWELL & aE 1 ESS SHEFFIELD. 

















Manufacturers of all kinds of 
WROUGHT IRON, LAP-WELDED 
and BUTT-WELDED TUBES of every 
deseription, FITTINGS, &c. Also 


Manufacturers of all kinds of 
BLISTER, SHEAR, SPRING and CAST 
STEEL FOR TOOLS, &e. 
FILES, SAWS, &e. 





SPECIALITIES : 

WELDED TUBES up to FOUR FEET|STEEL TUBES with Patent COPPER SLEEVE. 
Diameter. COPPER-CASED STEEL TUBES. 

CYLINDERS for Compressed Gases. HOWELL’S SELF-HARDENING STEEL for 


WELDLESS STEEL TUBES. COILS. TURNING TOOLS. 5 


| HUNSLET ENGINE 0., Ld. 


Makers of Locomotive Engines 


adapted to every variety of work and gauge. 

















Designs & Specifications Supplied or worked to. 
Quotations and Specifications 
on application. _ 


Telegraphic Address : ‘‘ Engine; Leeds.” § Telephone: No. 528. 
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Ernest Scott & Mountain Ls 


ELECTRICAL & GENERAL ENGINEERS & CONTRACTOR 


Telegraphic Address; Esco, NewoastLE on-TYEs. 
LONDON OFFICE: 
20, New Bridge Street, Blackfriars, E.C. 


BRANCH OFFICES: 


LONDON. CARDIFF. GLASGOW. BIRMINGHAM. 
SHEFFIELD, JOHANNESBURG. OALCUTTA. 
BOMBAY. SHANGHAL BANGKOK. 


ELECTRIC MINING MACHINERY, 


Pumping, Hauling, Winding, 
Coal Cutting, Drilling. 


ELECTRIC LIGHTING AND TRANSMISSION 
OF POWER MACHINERY. 











NEWCASTLE-ON-TYNE, ENGLAN 


MANUFACTUBREBS 


DYNAMOS, MOTORS, FANS, 
PUMPS, ENGINES, 
AUXILIARY MACHINERY, 
ENCLOSED MOTORS, HOISTS, 
LOCOMOTIVES, CAPSTANS, &¢., &c. 


ENCLOSED 


Steam Dynamos 


(WITH FORCED LUBRICATION) 
supplied to 


Dargumeron, BmxenneaD, WORKSOP, 
WorrHine OoRPORATIONS, 
&e., &e. 6142 














SUGAR-MAKING MACHINERY. 


Three, Four, and Five Roller Sugar Mills, 
Triple and Quadruple Effet Apparatus, 
Steam Engines and Boilers, 
Vacuum Pans, 
Filter Presses. 















Juice Heaters, 
Vacuum Pumping Engines, 

Cane Cutters and Shredders, 

Clarifiers, Defecators, Subsiders, &c., &c. 


Eglinton Engine Works, GLASGOW. 


SEE ALTERNATE ADVERTISEMENT FOR SHIPYARD MACHINERY. 


Over 1,000 KLEIN’S Patent ~— 


CONDENSING 























COOLING “PLANTS 


SUCCESSFUL oninasiink: ALL OVER THE WORLD. 





The KLEIN ENGINEERING CO., Ltd. 


KLEIN'S PATENT WATER COOLER, FAN DRAUGHT. 94, MARKET STREET, MANOHESTER. 2970 


FOR ENGINES OF 8,000 HP. Telephone : 4070, Manchester. Telegrams ; ‘‘ MODERNIZE, MANCHESTER.” 
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NORTH BRITISH LOCOMOTIVE CO., L™. 


HYDE PARK LOCOMOTIVE WORKS GLASGOW LOCOMOTIVE WORKS ATLAS WORKS 
(Late NEILSON, REID & CO.). (Late DUBS & CO.). (Late SHARP, STEWART & CO.). 


| Head Ofice:—Hyde Park Works, SPRINGBURN, GLASGOW. Loci"Ecow. 


LONDON OFFICE :—I7, VICTORIA STREET, WESTMINSTER, S.W. 


a i i i i i i i i i i i i i i ni i i i i i i i i i i i i i tl i i i te ie te i ie ie in, i le di dt 


BUILDERS OF ALL EINDS OF 


LOCOMOTIVE ENGINES AND TENDERS crime FOR ANY GAUGE OF RAILWAY. 















Annual Capacity: Workshops Equipment : 
7OO Sooo ie. 
MAIN LINE 

OUTPUT NOW EXCEEDS 
LOCOMOTIVES. 15,800 


LOCOMOTIVES. 




















THE LARGEST . LOCOMOTIVE WORKS IN EUROPE. is 
THE PULLMAN COMPANY, 
BUILDERS OF ALL KINDS OF RAILWAY AND BLECTRIC CARS. 
a cee Works: PULLMAN, ILL., U.S.A. 5469 
London Office: 26, VICTORIA STREET, WESTMINSTER, ENGLAND. 
TAPS. " % DIES. 
REAMERS. SU MILLING CUTTERS. 





SIV SSVI SSVI VV 





Manufacturers of TAPS in WHITWORTH, FRENCH and INTERNATIONAL STANDARDS, and carried 
in Stock by our Agents. 











RAN NANRNANA ARAMA RIIUN 





6 
a Pratt & Whitney Co rent 
BUCK & HICKMAN, Ltd., 2 & 4, Whitechapel ° 9 Vv. LOWENER, Copenhagen, Denmark. 


Road, London, England. 
FENWICK FRERES & CO., 21, Rue Martel, # HARTFORD, CONN., U.S.A. AKTIEBOLAGET V. LOWENER, Stockho!m, 
Paris, France. SMALL TOOL DEPT. Sweden. £433 








ror THE NORTH-EASTERN 
RAILWAY. 







40-TON ALL-STEEL 
SELF-EMPTYING 


BOCIE COAL WAGON 








Under a test load of Tare Weight: 
100 TONS 16 Tons 3 Cwt. 
composed of 40 tons of bye Sorel 
Coal and 60 tons of Pig 
Iron. DIMENSIONS: 
~ Length over Buffers- - 39 ft. 


Tota! weight on Rails: » 9 Headstocks 36 ft. 


16 Tons 4 Cwt. | . ae Wd ie ea Fy a Un ce | an : i he | ; | 4 ih | Height fom Rall “10f 





° 





These Wagons are con- 
structed to traverse a curve 
of 1} chains radius and show 
a saving when compared with 
iii. the present 8 and 10-ton four- 

"~ wheeled Wagon of 40 per cent. 
= tare weight and 56 per cent. 
ngth. 


This test the Wagon stood 
without permanent set or 
injury. For details see 
“ ENGINEERING” of Dec. 19. 


We guarantee this 4 4 
Wagon will discharge 
40 tons in 40 seconds. 


Constructed by "U"ex 


aa le 


' LEDS FORGE Co. Isrn. "EES. 


Agents: Messrs. TAITE & CARLTON, 63, QUEEN VICTORIA STREET, E.C. 5702 
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“MANNING. WARDLE & CO., 


BOY N Ei niece worRE:sS, LADS, Od 2486 


Makers of Locomotive Engines for any width of gauge and for all purposes. Materials and workmanship of the best quality. Tank Engines up to 15 in. Oylinders, on four or six wheels, always in stock or in progress. 
Specifications, Photos, and Prices on application, and Special Designs sent on receipt of particulars of requirements. The “ ABO” and “ The Engineoring Telegraph Codes” used. 


==gy BALDWIN LOCOMOTIVE WORKS, Puitapevpnia, U.S.A. 


BURNHAM, WILLIAMS & CO., PROPRIETORS. 


SINCLE-EXPANSION AND COMPOUND LOCOMOTIVES, 


Adapted to every variety of service, and built accurately to standard gauges and templates. Like parts of difterent Engine 
=i Ed si . of same class perfectly interchangeable. . 


<i | Rack Rail Locomotives, Electric Locomotives, Compressed Air Locomotives, 


MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES, STEAM STREET CARS, &c. 


ALI WT7oRkz_X THaoRovGewi..T av Bex». 
; Cable Address: ‘* BALDWIN, PHILADELPHIA,” ‘* SANDERS, LONDON.” 6871 


General Agents: Messrs. SANDERS & CO., 110, Cannon Street, London. 


A. BORSIG, 
BERLIN - TEGEL, 


HSTABLISHED 1837. 
HIGH-GRADE SINGLE EXPANSION AND 
COMPOUND LOCOMOTIVES 


ADAPTED TO EVERY VARIETY OF SERVICE. 
Oldest Locomotive Works on the Continent. Modern Shops. 
5300 LOCOMOTIVES BUILT. 
Annual Capacity : 400 Locos. Over 8000 Workmen. 5567 


2 GRANDS PRIX, PARIS, 1900. 


Sote BririsH E,(, AMOS, M.1.Mech.E., 20, Bucklersbury, LONDON, E.C. 


Makers of Robbins’ Patont Driving Axleboxes. 






























Latest Designs. 








SIX -COUPLED GOODS LOCOMOTIVE FOR THE EAST INDIAN RAILWAY. 


R. & W. HAWTHORN, LESLIE & CO., LTD. 


LOCOMOTIVES 


Of every description for Home and Foreign Railways. 


Tank Engines & Combined Cranes & Locomotives, 


ALWAYS IN STOCK AND IN PROGRESS. 
For Collieries, Ironworks, Railway Depéts, Branch Lines, Contractors, dc. 














Telegraphic Address :—‘‘ Locomotive, Newcastle-on-Tyne.” ESTABLISHED 1817. 


NEWCASTLE-ON-TYNE. «x: 











POOLEHY’S PATEHNT 


WEIGHBRIDGES AND WEIGHING MACHINES. 


Henry Pooley & Son, Ltd. 


Temple St., BIRMINGHAM. 





89, Fleet St., LONDON, E.C. Manchester St., LIVERPOOL. 


25, South Kinning Place, Paisley Road, GLASGOW; and at MANCHESTER, NEWCASTLE-ON-TYNE, NEWPORT (Mon.), 
NOTTINGHAM, SHEFFIELD, BELFAST, DUBLIN, &c. 





NINE-TENTHS of the Railway Traffic of Great Britain is weighed over 


POOLE YS WHIGHING MACHINES. “ 











hls Taian ace ITE BOT ee oe tae 


NA Ss Aan ha 
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“DUDBRIDGE ”” OIL & GAS ENGINES, 


MADE IN ALL SIZES UP TO 200 HP. 


GAS PRODUCING PLANTS. 
PORTABLE OIL ENGINES. 


ea 





oe 


Reduced Price Lists and Full Particulars on Application. 


The DUDBRIDGE IRON WORKS, te. 


(HUMPIDGF, HOLBOROW & 00.), 1720 


STROUD, GLOS. 


. Stas London Office: 95, SOUTHWARK BRIDGE ROAD, S.E. 
“DUDBRIDGE” GAS ENGINE. Birmingham Office: 49, ELLIS ST., HOLLOWAY HEAD. 





40 B.HP. 








— ESTABLISHED 1834. — 
ENGINEERS, BOILERMAKERS, 


Day, Summers dx Go., SHIP & YACHT BUILDERS. . 


TrImMmiIiTAaDpD, 








Government, Crown Agents to the Colonies, &c., &c. 


Sener Ee et te ate eee the beaten North am Ironworks, SOU TH AMPTON 4 
~ - i 










Ph enc Gl 





= ae ee detec - re 
These Works, which cover 10 acres, are situated on the River Itchen, close to Northam Station, on the London and South-Western Main Line. 
There are two Steam Hauling-up Slips and two sets of Steam Sheers on the premises, with extensive Wharf accommodation, and the firm manufacture their own Castings 
and Forgings. The workshops are fitted with the best and newest type of machines and tools and powerful overhead travelling cranes. 


ORIGINAL INVENTORS AND PATENTEES OF STEAM TRIPOD TRAVERSING SHEERS AND NON-FLEETING WIRE-ROPE HAULING-UP SLIP MACHINERY. 
REPAIRS TO VESSELS AND MACHINERY UNDERTAKEN WITH DESPATCH. ~ Bsa 

















Improved 5-Ton Overhead Travelling Orane (Spur Geared), worked by Endless Chains or Ropes from Ground Floor, 


J Ne CE 
} 
} 
Uf \. 
SS NAN 
X ee bs N 
: flake ts < a | 
1 |heiee yh ) 
TV MANCHEST TMT & 
- = =—— = . 
Saas " : : 


TODLEBEN IRON WORKS, ; 


SALFORD, MANCHESTER. 


See Sole Proprietors and Makers of the “HIRNANT” | 
1-Tun Wr ghtir « Portable Oran, with Derricking Arrangumen. MINING AND TUNNELLING MACHINERY. 
AIR COMPRESSORS, ROCK DRILLS, ROCK DRILL CARRIAGES, 
ELECTRIC, STEAM, AIR & HYDRAULIC POWER CRANES. 
IMPROVED HYDRO EXTAACTOKS (WITH AND WITHOUT ENGINES), TURNTABLES AND WATER COLUMNS. = 
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c¢ 
OCK-NUT 
=, 


GUID 


Sole Qwners and Manufacturers: 


BAYLISS, JONES 
AND BAYLISS, L@ 




















THE 
PATENT 





PRICES 
UPON RECEIPT OF 
SPECIFICATION. 





ALSO 


MFRS. OF . 
139 & 141, CANNON STREET, 4 IRON & WIRE 
LONDON, E:.C. FENCING, 


RAILING, CATES, &o. 





Victoria Works, WOLVERHAMPTON. 5858 




















OVER THH 

1,000,000 HP. WEBSTER 
IN DAILY USE IN HE ATE R 

BREWERIES, 
Electric Power Stations, WASTE HEAT. ¥ 
ENGINEERING WORKS, Gives maximum temperature to 
FACTORIES, t Feed Water, without back pressure 
HOTELS, on engines, 
INSTITUTIONS, sa 
LAUNDRIES, EFFECTS SAVING IN 


PRINTING WORKS, 


FRESH WATER. 
STEEL WORKS, — 


STORES, Increases Durability and 
WATER WORKS, Efficiency of Boilers. 
&e., &e., &e, ne 





PURIFICATION OF 
FEED-WATER. 


BLUE PRINTS & SPECIFICATIONS 
furnished upon application. 


ALL SIZES SUPPLIED 
FROM 
50 HP. to 5000 HP. 


and upwards. 











“C” TYPE, 3000 HP. (RIGHT HAND). 


JAMES SIMPSON & Co., LTD., 


LONDON Works & Offices: 101, GROSVENOR ROAD, PIMLICO, S.W. NEWARK Works & Offices: dint 


Indian Address: JAMES SIMPSON & ©O., L7p., 32/1, Dalhousie Square, Calcutta, Australian Address; SIMPSON BROS., 32-4, Clarence Street, Sydney, N.S.W. 
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SPECIALITIES— SOLE AGENT— 
OHILLHD CAST TRON: | Vatenee” 


HILL, 
COMPLETE INSTALLATIONS OF CANNON STREET, 


MINING MACHINERY. 
















; LIC PRESSE J ROLLS, 
| HYDRAULIC SSES GR : ; CRUSHING 
| er aga P gos MACHINERY 


Of every description, 


Erupp Ball Mills 


FOR ORES, CEMENT, BASIC SLAG, &. 


EXCELSIOR MILLS for Food Products, Chemical and Sugar Factories, &c. 


COMPLETE INSTALLATIONS FOR , 5601 


CEMENT, PORCELAIN, EMERY, LINOLEUM, &€&c. 


CATALOGUES IN ALL LANGUAGES. ——— 


NICHOLSON S 


CABLES. 

















** HERCULES” 
aX | PATENT STEEL-ROLLER MILLS 
if ri = ye for Grinding and Crushing Cork, Copra, 
{ } i Palm Oil Nuts, Bones (raw, — or 
; aw eee me Se, 


‘*CHAMPION” MILLS 
for Breaking and Grinding to meal 
Cotton, Rape and Linseed Cake at one 
operation. 

‘*RECORD” & “SAMSON” MILLS 
for Corn and Rice Grinding, Oat, 
Linseed and Malt Crushing. 


MACHINE RELIEVED. 
GEAR CUTTERS. 


E.G. WrRI@LEY & Co., Lb. 


Foundry Lane Works, SOHO, 9 


oie wcxcram.|  W. N. NIGHOLSON & SONS, Lro, 


tnvenaty Soapemites for qutting Telegraphic Address: “ CUTTERS, BIRMINGHAM.” TRENT IRONWORKES, NEWARK-ON-TRENT, ENGLAND. 


teeth of Gear eels. 


<APTON & Comranyy | 


CR To 
ELECTRICAL ENGINEERS, | . 


N 
ELMSFORD & LOND 





6048 























“CROMPTON” ARC LAMPS FOR LIGHTING STREETS, FACTORIES, ENGINEERING WORKSHOPS, 
RAILWAY STATIONS, GOODS DEPOTS, WHARVES, DOCKS, SHIPYARDS, &c. 
(64) MANY THOUSANDS IN USE AT HOME AND ABROAD, ILLUSTRATED PRICE LIST ON APPLICATION. 5599 
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THORNYCROFT’S PATENT AUTOMATIC FEED-WATER REGULATOR 


FOR WATER-TUBE AND OTHER BOILERS. 








‘ ADJUSTABLE. RELIABLE. * 
* * * % 
INCREASES AND 
BFFICIBDNCYT HCONOMY. 


** 


%.% 
* 


* 


SIMPLE & DURABLE. 





ALREADY ADOPTED IN OVER 2@S@> OF THE MOST MODERN VESSELS IN THE BRITISH AND OTHER NAVIES, REPRESENTING 
Ower 430,000 L..P. 
For Particuntars APPiy TO— 


Messrs. John I. I. Thornycroft & Co., Ltd., CHISWICK, London. 






































For For For 
Water Works. Mines. Chemical Works. 
: Westinghouse 
Patent Pumps Two Stage 
(Steam Driven). Air Compressors 
Simple! Durable! Effective! on the same principle. 
Occupy very little room, and Economical! Efficient! Compact! 
work equally well for The best for Stationary purposes 
Air, Vacuum or Water. and for high pressures. 
Manufactured by 5907 = 
= The Westinghouse Brake Co., Ltd, <== 
me. ype wo Stage 
hing oll at their Works: 82, York Rd., King’s Cross, London, N. pact 




















SIR WILLIAM ARROL & CO., Ltd., 


DALMARMNOCEHK IRONWOREHS, BRIDGETON, GLASGow. 


CONTRACTORS, ENGINEERS, 
BRIDGE BUILDERS, 


DESIGNERS OF STRUCTURAL 
IRONWORK. 
— ALSO MAKERS OF —— 
HYDRAULIC PUMPING 
ENGINES. 


Accumulators. 
ARROL’'S 


—= PATENT 
= _ HYDRAULIC 
RIVETING 
MACHINES. 


| CRANES. 
| Stamping Presses, 


&c., &c, 6011 





















HYDRAULIC STAMPING PRESS. 











oem 


OAR IE NON 8 cee rain 


eect Nn Ct me Ife 
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DODGE-AMERICAN 
WOOD PULLEY. 


THE ORIGINAL. THE RENOWNED. 
TWO MILLIONS SOLD. 





SOLE iMPORTE RS 


ISAAC BRAITHWAITE &.SON maf i 


Reep. Exausn “|BIS," Trave Mare. 





Esty ISAAC KENDAL. . 


-BRABHEAITE: 


LOWOON.. & SON, . iivenroo. 


Pulley Dept.: 325/333, Vauxhall Rd. Wwe: 











HYDRAULIC, RAM & PUMP 
CUP LEATHERS 


Will give you BETTER SATISFACTION 
than any other kind. 





ENQUIRIES SOLICITED. 5510 


Ad. AHLERS, <2... 








"ARTESIAN 
BORED TUBE WELLS. 


NORTON’S PATENT 
“ABYSSINIAN” TUBE WELLS. 





POWER and HAND PUMPS. 
AIR-LIFT PUMPS. 


LE GRAND & SUTCLIFF, 


Contractors to the Admiralty, War Department, My 
Makers of Norton's Patent Turnstiles, 





ln tr tll, tilly 


ttl tl tl tl tll cll tl tie ll, tn sll ten lls tee ln ae cll a il tt i 





~ BUILDINGS, ‘LIGHT BRIDGES, | FENCING AND. STRUCTURAL IRONWORK 


OF EVERY DESCRIPTION FOR HOME AND ABROAD. 


The Clyde Structural Irom Co., 


CLYDESIDE IRONWORKS, SCOTSTOUN, GLRASGOW . : 4847 
Messrs, FIELD, MALLETT & C0., Ltd., 88, Mincing Lane, London, E.C. TELEGRAMS : “CORRUGATED, GLASGOW.” 





LONDON AGENTS : - 


ABBOTT & CO. (Newark), Limited, 


Itd., 











HIGH-CLASS 


BOILER MAKERS. 


ON ADMIRALTY LIST. 
ON WAR OFFICE LIST. 


Board of Trade, Lloyd's, or Bureau 
Veritas Certificates it required. 


FLANGING OF EVERY DESCRIPTION 
FOR WATER-TUBE BOILERS. 


Telegraphic Address: ‘ Abbott, Newark.” 
ABC Code. 















LAUNOH BOILER. 
ADMIRALTY CUTTER TYPE. 








RETURN TUBE TYPE, 








LAUNCH BOILER. 5875 




















DROP FORGINGS. 


ESTABLISHED 50 YEARS. —— THESE ARE EXAMPLES OF OUR WORK AND NOT FOR SALE.—— 





























| THOMAS SMITH & SONS oF saLTLey, Lp, BIRMINGHAM 


WILLIAM SMITH (Managing Director). 





Maa@pDaLa Works, 5648 
BUNHILL ROW, LONDON, E.C. 











i i i 
| 


eye ee ee oe 














June 26, 1903.] ENGINEERING. 


SUPPLEMENT page XLI 
[ ] 


89 











for Laundries, Engraving Machines, for 


Hol low Cyl ! nde rs the manufacture of Linoleum, &c. 
Boi ler Sh el Is une Conduit Pipes for Turbine Instal- 


D j S h ed Pe ate S of any kind and description. 


h without weld for Centrifugal Machines, Crushing 
Rings & Tyres win Transport Rolls for Rolling Mills, &. 


Hol low Shafts, very light but exceedingly reliable. 
PRESS.-UND WALZWERK, A.G., Dusseldorf-Reisholz, Germany. 





SEAMLESS 


Sole and General Agent for the United Kingdom: 
RICHARD GREEN, Cradley Heath, Staffordshire. 








STRUCTURES, BRIDGES, ROOFS, &c. 
“ HEMINGWAYS LIMITED. ; 


LONDON OFFICE— 
BROAD ST. HOUSE, E.C. 


WORKS—HAVERTON HILL, 
near MIDDLESBRO’. 





— 








Total weight about 220 tons. 


100 ft. Skew Span Bridge for upantics anid North Western Railedn, Timpertey and Warrington Line. 
5988 


(PHOTO SHOWS ONE-HALF. OF BRIDGE ONLY). 











5770 








PzICHOLSONTOOLE 


Engineers 
and Machine Tool Makers, 


CITY ROAD TOOL WORKS, 


NEWCASTLEsut YNE 


SPECIALITIES :— 











; mao ean sindbis 
“STANDARD” HAND-POWER WELDING AND 
FORGING MACHINE 


For expeditiously welding all sections of iron and stea 
bars up to 6 in. diam., and swelling oollars in iron bars 
by “compression. 


— STEAM HAMMER & OLIVER. 
For ra Dg a and Nuts from 1. in. 
3 in. i = Welding feet on yt 





“BUFFOLINE” NOISELESS GEAR CO. 


LEVENSEXOL.WE!, near MANCHESTER. 

















B 7269 


CcuT GEARS. 


ASHTON POP 


mark of hs work. 
see 


Safely & Water Relief = 











MOTOR CAR VALVES, GAUGES, &c. 


Send for List 8a, Post Free. 





ASHTON VALVE CO. 


Hobdell, Way & Go., Lea. 


638, CRUTCHED FRIARS, 5944 





5731 


Bevels, Spurs up to it ft. diam., for noiseless running, strength and durability. 


ZOMNMDOowwWm, =E.C. 





IN RARE TAN ES thi 


eh OR ei 
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CASTINGS 


ene, * or oars SAND =e 5 toms. 
requ 
SOOKET PIPE PIPES, 1 ree > ee 
FLANGE and oun to 20 in. diam. 
GIRDERS, OOLUMNS, STANOHIONS, TANKS. 


E. & W. H. BALEY, Lister Hills, Bradford, 


MODELS & SMALL MACHINERY 


Of every y= tor ph my wns and INVENTORS 
made to drawing, either full size or to scale. 


Best aman Guaranteed. neat = 
LUCAS & DAVIES, Experimental Engineers 


9,Wickham St., Lambeth, LONDON, S.E. 

— New Engines || 
e “OCTOPUS” .itimaric 

=—= iat TOR. 


Measures the Oil 
and supplies it 

regularly and 

frequently. 















8 
GREATLY 
REDUCED, 


SAVES 






SIGHT FEED. 2517050°/. 
Adjustable. Reliable. ‘ OIL. 5320 


BENWUN. R. VICKERS & SONS, LEEDS. 





E.C 
; “AANZAY ‘OFSI : “ON OMOGdorey, 
MODNOT “ONIHOTENY ,, : S8OIPPY oTYderS]ey 


All Communications to 
35, GREAT ST. HELEN'S, LONDON, 








JOHN BELLAMY ig 


Engineers & Boiler Makers, 
MILLWALL, LONDON. 


Telegraphic Address: “ Bellamy, London.” 
Telephone No. 157, Eastern. 





Han OFFICES > 187 W? GEO WT GEORGE H GLASGOW 


ca 


| 











“STONE BREAKE RS, INSTANT REFERENCE TO 
YOUR LETTERS & BILLS, 


DISING Stl 


MILLS a 


aa BREAK! N« 


Sd ewery descr 





A viY 
SOKe BREAKED "MORTAR 


and GRINDING MACHINERY 
s } ' 


MASON BHOS., FILE. 


BRANDON STREET, LEICESTER, ENG. 


THE MASON SPEED GOVERNOR for PUMPS. 


By using the = Governor, you can op 
eS aaeemel gees variation in load or steam 


ESPECIALLY ADAPTED FOR 





| ; aa 
Wy q 





COPENHAGEN : 


Gothersgape, 155. 


1G iy CE, 1G 















Write for Cutchogue, Ho. W, 
THE SHANNON, LTD., 
Office Furnishers, 


PEMAKER STREET, 
LONDON, E.0. 4334 











WATERWORKS PUM 


VACUUM 
AIR 


t or change your pump to any required speed, 
pressure. 


BOILER FEED PUMPS. 


FIRE AND TANK PUMPS. 


5172 








J. TOMEY & SONS Ltd. 


agaee GLASS 
£ ESTABLISHED A 
™ 1983 ~ 


STO 
eiRM I NGHAM. 





PUMPS. 
COMPRESSORS. 





LONDON : ANTWER 
147, Gunes Victoria Street. 
—______———/._~S|—SCO MELBOURNE: 435, Bourke 


Full Particulars and Prices upon Application to— 


THE ‘MASON REGULATOR 6O., 


BOoOSTOoONMW, MASS., a 
88, ma des dee Peignes 





SYDNEY 
74, Clarence Street 





RICE & 








HALF SIZE 





The ‘*PICTOR”’ 


DRAWING INKS, 


Supplied in 12 Colours 


PS ILLUSTRATION. jn. full ounce bottles, with 
. - : Filler. 
ONE SHILLING EACH, 
BREWERY PUMPS. — 
SOLE AGENTS: 


Kyre«Spottiswoode 


GREAT NEW ST., 
LONDON, E.C. 


Or from all Stationers and 
Artists’ Colourmen. 


A LIQUID, NON-BLURRING 


WATERPROOF INK. 
5598 





a BOON TO ALL DRAUGHTSMEN. 


SON 














High-Oiass BOILERS of all types. 
Tanks, Cisterns, Cylinders, &o. 4° 











cape mo oy a. 


MAKERS 0 


F HIGH-CLASS .. 





MACHINE TOOLS. 


Telephone: 








486, Westminster. 


FROG and SWITCH PLANING MACHINE. 
Built at our NILES TOOL WORKS. 





Telegrams: Niliacus, London. 
Branch Office and Showrooms :— 


23 & 25, Victoria Street, 
LONDON, S.W. 


MACHINE TOOL WORKS: Hamilton, 0. 


Heavy 





Plainfield 
Philade Iphia. Pa. 
Hartford, Conn. 


NILES CRANE WORKS: Philadelphia, Pa. 





Machine Tools 


ARE OUR SPECIALTY. 
CORRESPONDENCE SOLICITED. 





























Hy 
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Blue & Ferro-Gallic Prints, |————— HUGH SMITH & CO., 
wate Tine on White roman g-Leathe™ MACHINE TOOLS 


Telephone No, 87 












W. F. STANLEY & C0., L™ i 
Railway Approach, London Bridge, S.E. 
No Exrra Cuares for Prints by Electric Light. 
CERiISTENSEMN 
Stationary and Portable. 
Moror, STEAM, BELT OR OiL-DRiven. 

For operating Pneumatic Tools, Air Jacks, Hoists and Ap- 
pliances of all kinds. Cleaning Houses, Hotels, Steamers 
hai ilway Carriages, &c., &c. 

ror Tools in Shipbuilding and Bridgework ; Liquid raising and 

cistributing in Oil and Sugar Refineries, Chemical Wo rks, 
Breweries and Dis tilleries ; Sand Blast in File and Glassworks 
Block Signal Service on Railways, Coal Cutting, &., &c. 

Standard capacities from 4 to 1000 c cote coee free air p er minute. 

Spec cial quotations for Single, Two. -stage Plants, up 
to any pressure or capacity. SEND FOR CATAnGS UE. 


Representative: G. LAMBIE JACK, Union Buildings, 
St. John Street, NEWCASTLE-ON-TYNE. 


FERRANTI 


Continuous=-Current 


Meters. 











OVER 
60,000 


MADE and SOLD, 








WORKS :— 5473 


HOLLINWOOD, LANCS. | 


FLAT TURRET LATHES. 


WARD’S 


- 


y. : 


wa alr For Shipbullders & Boilermakers, 


veting, Flanging, Drilling, ae. 
and Plate Planing 
ee ee 


J BEARDSHAW & DON, Lid 


MAKERS OF 


“HIGH VELOCITY” 
TOOL STEEL, 


The VERY BEST for SLOGGING or HIGH SPEEDS. 


Hamburg. 








5082 











Chrome and all the Best Qualities of Warranted 
Crucible Cast Steels for all uses. 
Very Best Quality of Mining Steel, ‘‘ Conqueror.” 
Best Warranted and other- Spring Steels. 


Steels with High Tensile and Elastic Limit, combined 
with high percentage of Extension. 


SAWS OF EVERY DESCRIPTION AND FOR EVERY POSSIBLE USE. 
FILES, HAMMERS, EDGE TOOLS, CONTRACTORS’ TOOLS, &c. 


BALTIC STEEL ‘WORKS, 


| SHEE EIEL.D. 
LONDON OFFICE: 118, CANNON STREET, E.C. 








5367 


P al 





This illustration shows a 2 IN. by 24 1N. Machine, with Double and Treble Gear, and a range of Feeds which adapts it to the varying 


requirements of the different metais which it 


The other sizes are 24 1N. by 30 IN. and 43 1N. by 48 IN. 


is called upon to turn. 
We shall be pleased to furnish further particulars on application. 


H. W. WARD & CO., LIONEL ST., BIRMINGHAM. 


Telephone Ko. 1469, 


Telegrams: ‘ TUDOR, BIRMINGHAM.” 














{HE FLAT TORRE? LATHE. 


A Complete Machine Shop 
in itself for all ordinary 
Lathe Work.” 


| SEE OUR HALF-PAGE ADVERTISEMENT. 
JONES & LAMSON MACHINE CO., 





Exchange Buildings, 


BIRMINGHAM, Eng. °° 


Telegrams: ‘‘OOMPAOT, BIRMINGHAM.” 


BLACKBURN, STARLING & CO., Ld., 











Lightning 
Conductors 


Gresham Works, 
NOTTINGHAM. 
: HANLEY & D & DUBLIN. 
CHIMNEY Cd COLUMNS 


Straightened, 
Hooped, Raised and” 
— 





Colliery Signals 
ELECTRIC BELLS. 
TELEPHONES, 











TH EODOR WI EDE S$ 


Maschinenfabrik A.-G., 
CHEMNITZ ‘eisai * 


Spring 
Overnors, 


TOLLE SYSTEM. 

For STEAM ENGINES, 
TURBINES, 
GAS ENGINES, 
COMPRESSORS, 
PUMPS, _&e. 


BEST EXISTING SYSTEM. 


Adjustability of speed and 
energy without changing the 
pee” | of fluctuation 
of speed. 

Several firms have each 
been supplied with over 

300 Governors. 6031 


AYLOR’S PATENT CORRUGATED 


ETALLIC PACKING. 
























a 
S 
3 sar vei 
aged aa ley 
aa43 Bay waking 
3 eers as 
Pi a more reliable join 
3 5 than any other that 
= hes come before 
; Circular 
a 2 
Post Pe 
'@) | ele 
Makers: 





NEWTON & NICHOLSON, 
Tyne Dock Oorrugated Packing Works, 
SouTHe SEIFzIDS. 


Telegrams : ‘‘Corrugate, Tyne Dock.” 


National Telephone: No. 0431. 5787 
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37 ESMCHLINCERS 1° 
—— a say eae 

















ALEXANDER PENNEY & CO, 


107 FENCHURCH STREET, LONDON, EO. 
—— ENGINEERS AND CONTRACTORS FOR —— 


STEAM AND ELECTRIC RAILWAYS AND TRAMWAYS, PIERS, HARBOUR WORKS. 
LIGHT RAILWAYS AND ROLLING STOCE. ™ 


— JHE EDWARDS patent AIR PUMP. 


FOR SURFACE, EVAPORATIVE AND JET CONDENSING PLANTS. 
NO FOOT OR BUCKET VALVES. 


Simple and E ficient. 
Economical and Reliable. 
Maintenance Charges Reduced to a Minimum. 


i ee ee ee er 








ee 





The Edwards Pump is specified by the leading Consulting 
Engineers, and is working at over 100 of the principal 
Electrical Installations in the United Kingdom, including 
City of London, Glasgow, agg Manchester, 
Salford, Dublin, Neweastle-on-Tyne, &c. 


Fitted to more than 900 Steamers. 














ADOPTED BY THE BRITISH ADMIRALTY AND THE WAR OFFICE. 








FOR FURTHER PARTICULARS APPLY TO— 


sic os ~ THE EDWARDS AIR PUMP SYNDICATE, Ltd, 


3 & 5, CROWN COURT, OLD BROAD STREET, LONDON, H.C. 


The India Rubber, Gutta Percha & Telegraph Works Co., Ltd. 
SILVERTOWN | 


VULCANISED INDIA RUBBER :—Hose, Driving Bands, Steam Packing, Sheets, Valves, Washers, Buffers, Tubing, 
Solid Cord, Springs, Shoe Soles, Mats, Brake Blocks, Wheel Tyres for Cabs, Carriages, Cycles, &c., Horse Shoe Pads, 
Roller Covering, Football Bladders, Lawn Tennis Balls, and Moulded Goods to any Pattern. 

EBONITE :—Sheet, Rod, Tubing, Insulators, Speaking Tubes, Screw Stoppers, Battery Cells, Surgical Appliances, 
Photographic Articles, Pumps and Specialities in Ebonite for Chemical Works. 

GUTTA PceRCHA:—Golf Balls, Tubing, Belting, Pump Buckets, Bosses for Flax Spinning, Sheet and Tissue, Carboys, &e. 


| SILVERTOWN WATERPROOF GARMENTS AND FABRICS. 


























ba TELEGRAMS: Offices—‘‘SILVERGRAY, LONDON.” Works—" GRAYSILVER, LONDON.” 

BRAN CG Bs: 
BEL¥Ast—33, High Street. CarpirF—Pierhead Chambers, Bute Docks. MANCHESTER—9, Sussex Street (City). 

HOME BIRMINGHAM—27, Albert Street. - Dusuis—165, St- Andrew ey NEWCASTLE-ON-TYNE—59, Westgate Road. 
Braprorp—1, Tanfield Buildings, Hustlergate. GLAseow—8, Buchanan Stree PortsmMouTH—49, High Street. 
BRIsToL—28, Clare Street. LivERPooL—54, Castle egg ; Sugrrre.p—1, Fitzalan Square. 
A BrisBank—Edward Street. CatcuTta—1-1, Fairlie Place. MELBOURNE—274, Flinders Street. 
BROAD { Buxxos Amgs—Calle Reconquista, 140 al 142, . CuRIsTcHURCH (N.Z.)—234, Cashel Street. Perri (W.A.)—131, Queen's 8 : Buildings, William Street. 

BULAWAYO (Ruopgsta)—Willoughby Buildings. DURBAN (Maral) 216, West Street. Sypney—279, George St 5969 














Works: SILVERTOWN, ESSEX; & PERSAN (Seine-at-Oise), FRANGE. Offices: 106, Gannon St., LONDON, E.C. 
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FIELD’S PATENT BOILERS AND TUBES. 


TUBES applicable to nearly every kind of Boiler, and give increased heating surface of most valuable kind. 





Downdraught. 


Central Uptake. 


LIGHT — SAFE — EASY TO CLEAN — ECONOMICAL. 


Please Note change of Address: 





Telegrams: ‘‘Olrick, London.” 


¢ 





4 LEWIS OLRICK & GO., Encincers, | ©) o 


, Palmerston House, Bishopsgate st. London, E.C. 


5970 








Willans 


Central 
Valve 





Engines 


for Electric Traction, Transmission, Lighting, Mill-driving, &c. 


Over 460,000 LHP. in use or on order. 
Standard Sizes up to 6000 LHP. 


Willans & Robinson, Ltd., Engineers, Rugby. 


4444444444464 








5693 








Thomas Manufacturing Co., Ltd, 


GENERAL ENGINEERS, 
Press Tool Makers, Stampers, Cam & Gear Cutting 
OF ALL DESCRIPTION. 
FREE WHEEL MANUFACTURERS. 


MOTOR « BICYCLE WORK A SPECIALITY. 


First-class Work. porate _ Material. 
Prompt - 5892 


INVENTIONS worked out at cheapest rates. 


Address: 41, Clerkenwell Close, LONDON, E.C. 

































Hoisting Engines. 
Catalogues on application, 


For ELECTRIC LIGHTING, .. . THOMAS BRADFORD & Co. 
n RACT > an 
ee LAUNDRY, 
MARINE ENGINES DAIRY, COOKING, & BATH 
INE ENG We et ENGINEERS, 
BOILERS. NS) ang sun, | |Creseent Iron Works, MANCHESTER. 
wy Ciena aiek 140/2, High Holborn, LONDON. 33 


| 334% Saved. —LeatherBelting, 


Peet pom od rigid di 





Leribe aey quality as 
mental inspection, eke, pearye and J 


Railway and Pablic 
Companies ; Mechani ectrical Engineers’ Textile, Fold 
Corn, Cement Mills, = 








PATENT 


Circular Cold Sawing Machine, 


With Automatic Feed and Swivel 
Head for — mitres without 
shifting the object. 







Made 
in 5 sizes. 
Cheapest ‘ 
Machine in the 




















vo. 5in.; No. 2, 3} in. by 10 in.; No. 8 
5 in. by 13 in.; No. 4, 6} in. ‘by 174 in.s No. 5, 8in. by 2%in. 
HACK SAWS. 


With Fixed or Swivel Vices in different 
constructions, largest size to cut 7” x8”. 






Apply to B. BECKER & C0. 








50a, Rivington St., Great Eastern 8t., B.0. 





Excellence of 
unrivalled durability wie most. cxaating 






an 
MACHINE CUT. ‘7 ROPE ano STRAP “age rie ah 1 ide 34 tt 
! 2. 
Saibel Me rywarsts| ee eee es 
os 5. 
WHEELS co = é FLYWHEELS PEE _ENBOLICITED. 


had.” 
“ Fully as good as what we lately paid nearly three times the 
Mos yea 


Makers +4 extraordi value.” 
oF thd “The quality is excellent.” 
Must admit the ‘ best’ is both szst and cheapest.” 

Improved , “ Shall send you all our orders.” 

Patent ¥ Buay, Laxce. Paid to any address (or nearest station) in the United 

/ Kingdom, or put f.0.b, any home port, FOR OASH WITH 

F y ti \oar ORDER ONLY. 

riction \ Any Length, any Width, despatched instantly from stock. 





ury.” | BEST BELTING CO., LTD., 18, Cullum Street, London, B.0. 
ants 1 Notwithstanding, London.” $777 


Clutches. * 





REFRIGERATING 
MACHINERY. 


J. & E. Hall’s 
PATENT DRY AIR 
CARBONIC (C0:) SYSTEM. 


Originally introduced 
by them. 


Universally adopted on t of its 


SAFETY, ECONOMY and EFFICIENCY. 





.|J. & E. HALL, Limited, 


Dartford Ironworks, KENT, 5748 
And 23, St. Swithin’s Lane, LONDON, 











ORAWINCS SHEW TWO OF OUR 
TYPES WE HAVE MANY 
OTHERS AND SHALL BE 

































Page's Magazine, 


An Illustrated Technical Monthly, dealing 
with the Engineering, Electrical, Shipbuilding, 
Iron and Steel, Mining, and Allied Industries. 


IRON & STEEL 
MANUFACTURE 


(FIFTH ARTICLE). 


By B. H. THWAITE, C.E. 


WITH TWENTY-SIX ILLUSTRATIONS. 
6088 
Clun House, Surrey Street, Strand, London. 

















JOHN MARSHALL & SONS, 


GLASGOW TUBE WORKS, GLASGOW. 


- MANUFACTURERS OF 


LAPWELDED IRON BOILER TUBES 


FOR MARINE, STATIONARY AND LOCOMOTIVE BOILERS, &c. 


WROUGHT IRON AND STEEL TUBES OF EVERY DESCRIPTION. 





4904 
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PATENT AGENTS. 





rewer and Son, 


CHARTERED PATENT AGENTS. Est. 1844. 
CHANCERY LANE, LONDON, 
And 8, East Parapg, LEEDS. 443. 


(j)sgor Patent Office, 


83, 





Vincent STREET. 
ORUIKSHANK & FAIRWEATHER, "Chartered Patent 
Agents. Handbook on Patents post free. 5893 


atents, Designs and Trade- 

ARKS, in all countries at moderate ——. 
PROVISIONAL PROTECTION FROM £3 3s. 

PLETE PATENT FOR FOUR YEARS FROM £9 9s. 

A chart of 187 mechanical motions, free 6d. 

of information gratis.—HARRIS & MILLS, 

Patent Agente, Est. 1866, a Southampton Buildings, 

Chancery Lane, London, W. 


erschell & Co., CE, 


H Registered Patent Agents and U.S.A. Attorneys, 
London, Gray’s Inn Chambers, 20, High Holborn, W.0., 
and 8, Princess May Road, Stoke Newington, N. 5968 


ensen and Son, Chartered 


PATENT AGENTS 
ene] 1868), obtain British, Colonial and Foreign 
ents and Trade Marks and Designs Registrations. 
Full information on application. 
77, CHANCERY LANE, LONDON, w.o. 5760 


atents.—G. F. Redfern&Co., 


General Patent Office, 4, South Street, Finsbury, 
London. (Established 1830.) British, Foreign and 
Colonial Patents obtained at fixed and moderate 
charges. Designs and Trade Marks registered at home 
and abroad. Circular gratis. Telephone No. 4492, 
Central. Tele. Address: ‘‘ Invention, London. ° 6037 


RRessian Patents, TRADE MARKS 














AND DESIGNS. 


M. SKRZYPKOWSKI, 
Patent O 
__ 51, We WozNESENSKI Prospr., St. PETERSBURG. 


Patents. — Messrs. Vaughan 


and SON, British, Foreign and Colonial Patent 
Agents, 57, Chancery ne, 0., transact every 
description of business connected with Letters Patent 
for Inventions. ‘‘ A Guide to Inventors” free ee Od 80% 
Established 1853. 








WANTED, &c. 


Agents Required for Olivoline 


in districts unrepresented. A perfect lubri- 
cating oil, durable and non-gumming; 30 years in use. 
—DUNCAN, WATSON & C@., Oil Refiners, Dashwood 
House, New Broad Street, London, E.C. 6029 


[the Vereinigte Servais Werke, 


A.G., Ehrang, near Tréves, Germany. Manu- 
facturers of high-class (proved by the Konig]. 
Priifungsanstalt Charlottenburg) Flooring Tiles for 

mades, Side Walks, Encaustic Tiles, &c. 
AGENTS WANTED. Q 363 


ancashire District.— 


AGENCIES REQUIRED, by gentleman with 

14 years’ tion, on o and part travelling 
ot uerws Highest references. —Address, Q 297, Offices 
GINBERING. Q 297 











outh Africa. — ~ Gentleman, 
about to visit the mines and engineering ng 
&c., WISHES to MEET with FIRMS willing to share 
travelling expenses. Highest references.—Address, 
Q 296, Offices of ENGINEERING, Q 2 
ngineer, thoroughly 
practical, M.I. Mech. E., with office in Aberdeen, 
OPEN to ACT as AGENT for first-class FIRMS ; North 
generally.— Address, Q 508, Offices of ENGINEERING. . 


ngineer, about to Open Office 

in London, OPEN to REPRESENT first-class 
FIRMS; smal! salary and commission. — Address, 
Q 541, Offices of ENcInerRiNe. _Q 541 


(iommission Agent, well- 
known to and calling daily upon steamship 
owners, engineers, &c., is OPEN to ENTERTAIN 
further AGENCIES (preferably shipping) ; energetic 
and tactful. — Address, A 646, care of ‘BiRCHALL’s 
Advertising Offices, Liverpool. Q 603 


A gency.—Wanted, by Gentle- 
man with long engineering experience, SOLE 
AGENCY for good specialities for Sheffield, Leeds and 


district. — Address, AGENT, 22, Oesgathorpe Road, 
Sheffield. . a 


ngineers and Mining 
Machinists DESIRING REPRESENTATION 

and Warehouse Accommodation in Mining Districts 
of South Africa, should apply to E 325, care of W. H. 
Saita & Son, Advertising Agents, Manchester. Q €32 


xperimental Work.— 
WANTED, reputable FIRM in London (nesr 
Holborn preferred), with engineering plant to experi- 
ment with new invention; experience in gas or oil 
ines an advantage.—Reply, Z. O., care of STRERTS, 

30, Cornhill, E.C. Q 646 


Meter Cars.— Wanted, Good |« 


FIRM prepared to contract for building cars 
complete to design supplied ; 100 ordered at once.— 
Reply, e first place, Z. B., care of Srreets, 30, 
Cornhill Q 647 


4 i Poms. Manufacturers and 
OTHERS.—WANTED, a FIRST-CLASS FIRM 
~4, take up the Manufacture and Sale, for England and 

the Oolonies, of a perfected and thoroughly tested 
HIGH-SPEED PUMP, suitable for the highest lifts 
and direct coupling with electric motors; may be seen 
at work.—For further particulars address, Q 645, 
Offices of ENGINEERING. Q 645 


anted, for an Iron F oundry r 


& HAND OVERHEAD TRAVELLER to oun, 
about 15 tons, with a span of 19 ft. 6 in.—Address, 











’ 





stating full description, with tracing, lowest possible 
price, and where seen, Q 660, 


of ENGINBERING. 





Ai ir Compressors.— Wanted, 

two second-hand ; one to compress 40 cubie 
feet of free air, and the other 10 cubic feet per minute 
to 130 lb. per square inch; ‘belt-driven Eo. a6 _ 
Reply, Z. D., care of STREETS, 30, Cornhill, E.C. Q 648 


Wanted, Second-hand Pair 


LAUNCH ENGINES, cyls. about 7 in. by 
11 in., simple or compound surface condensing, with 








propeller, stern tube and shaft. Also new MARIN 
BOILER, 7 ft. long by 5 ft. 6 in. dia.—Reply, with 
full particulars, to C. F.,' care of J. W. VICKERs, 
5, Nicholas Lane, E.O. 623 


Wanted, at Once, a New or 


good Second-hand powerful High-speed 
PUNCHING MACHINE, to punch 1-in. holes through 
l1-in. plates. The width between punch and die 
holders about 12 in., depth of gap, 2 ft. 6in.; to be 
fitted with stop motion and to be either belt or 
steam driven. Also for a PLATE-EDGE PLANING 
MACHINE, to plane 30 ft. long.—Address, — full 
particulars, price, &., O. & A. MUSKER, 
Liverpool os 637 











PUBLICATIONS. 


Re The CALEDONIAN MINERAL OIL CO. (L70.), 
In Liquidation, 
RBBRAX, COBBINSH'AW, LANARKSHIRE. 

TO on. ‘REFINERS, COLLIERY PROPRIETORS, 
CONTRACTORS, BUILDERS, ENGINEERS, IRON 
MERCHANTS, ‘MACHINERY DEALERS and 

OTHERS.—Messrs. 


Jfuller, Horsey, Sons & Cassell 


(in conjunction with Messrs. J. and R. 
EDMISTON) are instructed by CuarLes Ker, Esq., 
O.A., Liquidator, to SELL by AUCTION, in lots, at 
the Crade Oil Works and Mines, as above, on TuEsDAy, 
JUNE 30th, and two following days at Eleven precisely 
each day, 

PLANT, MACHINERY and EFFECTS, 
including two pairs and 18 single Horizontal Winding, 
Pumping and other Engines, Steam Winch, 20 
Lancashire and other Steam Boilers, four Plunger 
Pumps, 16 Steam | Pamps (various), two Shale Breakers, 
three Benches, 170 ft. long each, containing 222 Cast- 
iron Shale Retorts with Hoppera and Fittings, 
2000 ft. Wrought-i iron Gas Mains, Retort Condensers, 
containing 78,000 ft. of 4 in. cast-iron pipe, with 
chests, bends “and fittings, three Baker’s patent Gas 
Exhausters with independent engines, a ditto Blower, 
Wrought-iron Scrubber, 60 ft. high, three Cast-iron 
Ammonia Towers, Oil and Naphtha Refining Plant, 
and Wrought-iron Tanks of various 





ooks (100,000) Wanted and 


for SALE. Onall subjects, especially engineer- 
ing, arts and trades, &. State wants.—BAKERS’ 
Great Bookshops, John Bright St., Birmingham. 5604 





(jeanings from Patent Laws 


OF ALL COUNTRIES. 
By W. LLOYD WISE, F.R.G.S., Assoc. Inst. C.E., 
Fellow of the Chartered Institute of Patent Agents. 
The first portion (now ready, price Two Shillings) 
contains information as to the Patent Laws, Practice, 
Area, Population, Production, &c., of 22 Countries. 
“This work gives a great deal of information likely 
to be useful to inventors — owners of patents in a 
small compass.”—The Tim 
Lonpon: F. WISE-HOW ORTH, 46, Lincoln’s a 
Fields, W.C. 749 


NOW READY. 


WATERWORKS 
DIRECTORY 1903, 
ano STATISTICS 


Price 10/6 nett, 


Thoroughly revised and brought up to date from 
returns, the forms of which were prepared by the 
British Association of Waterworks Engineers. The 
Association has also rendered valuable assistance in 
the collection and compilation of the particulars now 
published, and the new volume will be found to 
contain a great deal of information of a technical 
nature which has never before been published in a 


compreh ive 
prehensive form. — saxcrMEN PAGE FREE. 


HAZELL, WATSON & VINEY, Ld., 
52, Long Acre, LONDON, W.C. 


POWER 





Q 290 





dimensions, up to 82 ft. diameter, 20 ft. deep; ten 
Crude Oil Stills, lead-lined tanke, 250 tons Cast and 
Wrought-iron Pipe, 300 tons Steel Rails, 20 tons Floor 
Plates, 380 Steel and Timber Hutches, five Weighing 
Machines, two Derrick Oranes, 3800 fathoms Wire 
Rope, 2500 ft. Chain, Pit-head Gear and Framing, 
Timber Shale Shoot and Gangways, Sleepers, Pit- 
Props and quantity useful Timber, Screw-cutting 
Lathe and Engineers’ and Smiths’ Tools, Dynamo, 
five tons Bar Iron, Bolts, Nuts and General Stores, 
Brick and Timber Factory and Cottage Buildings, 
Office Furniture and other effects. 

May be viewed, and Catalogues had of Messrs. 
McOLgLuanp, Ker & Co., Chartered Fnac, ote 115, 
St. Vincent Street, Glasgow ; of M GUILD and 
SHEerHerD, W.S., 68, Castle Street, “Edinburgh ; of 
Messrs. J. M. TAYLOR, Fouus & Co., Writers, 180, 
St. Vincent Street, Glasgow; of Messrs. J. and R. 
EpMISTON, 7, West Nile Street, Glasgow; and of 
Messrs. FULLER HORSEY, SONS & CASSELL, 
11, Billiter Square, London, E. C. 67 


JULY 1st and 2nd, 1903. 
Re CLAY, HENRIQUES & CO., Lrp. 
(In Voluntary Liquidation). 
Vicror1A FounpRY, SAVILE Town, DEWSBURY. 
TO ENGINEERS, IRON and BRASS FOUNDERS, 
COCK and VALVE MAKERS, CONTRACTORS 


and OTHERS. 
heatley Kirk, Price & Co. 


are instructed by the Liquidator, Mr. J. 
Ha.sy, to SELL by PUBLIO AUCTION, piecemeal, 
upon the above Premises, on WEDNESDAY and 
TuurspAy, JuLy Ist and 2nd, 1903, at Ten for Eleven 
o’clock prompt, THE WHOLE of the MODERN 
MACHINERY and PLANT, LOOSE UTENSILS, 
NEW STORES and STOCK-IN-TRADE, being the 
ENTIRE CONTENTS of this well-known Works. 

The Catalogue will include 11 Slide Surface and 
Screw-Cutting Lathes, from 8 in. to 15 in. centres ; 
four special Pipe-Boring and Facing Lathes, from 
10 in. to 15 in. centres; two Slide and Surface Brake 
Lathes, to swing 6ft. diameter; 6in. and 8 in. centres 
Brass Finishers’ Lathes; 12 in. Shaping Machine ; 
12 in. Slotting Machine; 3 ft. 6 in. and 6 ft. arm 
Radial Drills; Vertical Drilling Machines, to admit 
30 in. and 82 in. diameter ; Vertical Boring Mill, admit 





An International Journal devoted to the G 
and Transmission of Power. 
Price One Shilling Monthly. 
June Number Now Ready. 


CONTENTS : P. 
The Condensing Plant of the New —_ shen 
Power House.. 


Test of Superheated Steam .. . 288 
Experience of George Graham, Engineer 293 
Lay-out of Corliss Valve Gears. —Il. “< 297 
Engineering Reminiscences . 300 
The Anderson System for Preventing Corrosion 

in Condensers and Removing Oil from Con- 

densed Steam : ee -. 804 
Development of Niagara Power 304 
Oiling System . 805 
Indicator for Height ot Water in Wells 306 
Babbitting a Shaft 807 
The Hornsby-Ak wee Vertical Oil Engine | 308 
Condenser Tubes . 308 


« 


Engine Room Notes .. - ¥ 
Letters from Practical Men .. ae 


310—825 
Electrical Experiences -. 325 





Dinner Pail Talks (No. 5) 326 
Dean Brothers’ Twin Oylinder Air Pump... 328 
The Ostergren Oil Engine .. oe ° 329 
Did it Pay of « ~ es >> ae 
Editorials : se as 0% -. 832—333 
New Appliances ; ae -» _ 534—336 
Reviews, Enquiries, New Eq ip t, Busi 

Items, & 337—343 


Terms of Subscription (post free) :—New Subscrip- 
tions are accepted during this year at the price of 
8s. 6d. per annum. This price is to be subsequently 
raised to 12s. per annum ; but gentlemen who become 
subscribers during the present year will be entitled 
to receive continuously on the 88. 6d. bas’ 

Published in the Third Week of every Month by 
GEORGE BINNEY DIBBLEE, for the Hitt PusiisHine 
“ry pany., New York, at 6, Bouverie Street, — 

-C. 591 





AUCTION SALES. 


STEEL AND IRON FOUNDRY FOR SALE. 
J. T. GOODWIN & CO., Lrp. (in Liguipation). 


Ke Sale, by Public Roup, 


within the Faculty Hall, St. George’s Place, 
Glasgow, on WEDNESDAY, 15th JuLy, 1903, at Two 


o'clock 

THE ATLAS FOUNDRY, RENFREW, 
comprising complete FOUN DRY WORKS, with 
necessary MAOHINERY and PLANT, all of recent 
construction. 

The Buildings and Plant consist of Main Building of 
Moulding Shop, Offices, Laboratory, Pattern Shop and 
Stable, Dressing Shop and Smithy, 12-ton Siemens 
Farnace, six Crucible Holes, Thwaites’ Cupola, two 
Overhead Travelling Cranes, and other necessary 
Equipment. 

The Ground, which is ie ane extends to 
} acre, and lies alongside the G. & S. W. Railway. 


Feu-duty £40. 
Low upset price £8000. 

For further particulars oon orders to view, apply to 
Mr. THOMAS KELLY, C.A.,'150, Hope Street, 
Glasgow, Liquidator, or to FYFE & LITTLEJOBN, 
Writers, 135, St. Vincent Street, Glasgow. 

23rd June, 1903. Q 652 








52 in. di ter; seven wrought-iron Jib Swing Cranes; 
2-ton Hand Traveller ; 5 and 12-ton Overhead Rope- 
driven Travellers, 30 ft. and 43 ft. 6in. span; 3-ton 
Loco. Crane; 10-ton Weighbridge; Hydraulic Pipe 
and Valve Testing Machines; 22 in. and 40 in. Blast 
Fans; Loam Mill; Cupolas; ‘‘Scott’s” 11 ft. Wheel- 
moulding Machine; 36in. Band Saw; 16in. Planing 
and Thicknessing Machine; 30in. Circular Saw Bench; 
Horizontal Steam Engine, 12} in. cylinder and 18 in. 
stroke ; 3cwt. Steam Hammer ; Centrifugal Pumps, 4in. 
outlet; ditto, 10 in. outlet, 14 in. ditto, 12 in. ditto; 
Cornish Boiler, 16 ft. and 5 ft. diameter ; 3-ton Derrick. 

The Plant is by well-known makers, such as Messrs. 
The Niles Machine Tool Company, Messrs: Richards 
and Co., Broadheath ; Leblond, U.S.A.; Shepherd, 
Hill & Co., Limited, Tangye Machine Tool Co., Limited, 
Rushw: orth & Co., and others. 

The Loose Tools and Utensils, comprising briefly 
the necessary Engineers’, Founders’ and Smiths’ Tools 
and Accessories for about 150 hands; Carts, Wagons, 
Weighing Machines, &c. 

The New Stock-in-trade and General Stores includes 
a large number of new finished and tested Brass, 
Gun-metal and Cast-iron Valves of all types for water, 
steam, sewage and general purposes, together with 

d an 


6 Charterhouse Street, E.O. 


Le Engineering ' Works and 


FOUNDRY, fully equipps 
railway siding accommodation, in an eating 


good centre, FOR SAL 
Address, Q 610, Offices of ENGINERRING. Q 610 


Ballast Wagons for Sale or 


HURST, 
MOoTHERWELL. 5954 


Fer Sale, 150 ft. of 4-in. 


SHAFTING, with flanged couplings keyed on; 
very cheap. —HOPKINS, 152 and 154, St. John Street, 








IRE. 
NELSON & ©O., Lr., 








Clerkenwell. 672 
For Sale, Cheap, New 
HORIZONTAL STEAM ENGINE; cylinder 


12 in. bore by 20 in. stroke, with variable’ expansion 
gear. 0 several second-hand Vertical BOILERS. 
LANCELEYS, Engineers, Chester. 6046. 


kr Sale, a large number of 
Second-hand MACHINE TOOLS, including 
Lathes, Drilling Machines, &c., which can be seen, and 
full particulars obtained, on application to THOMAS 
ROBINSON & SON, L1»., Engineers, Rochdale. O 886 


Fer Sale, Cheap and in First- 


class order, tixachedied coupled LOCOMOTIVE, 

13 in. axis by 20 in. stroke.—Apply, HOLDSWORTH 

AND CO., 3, St. Nicholas Buildings, Newcastle-on-Tyne. 
Q 


Fer Sale, about 750 Pieces of 


Clean Sound OREGON PINE TIMBER, 36 to 
37 ft. long by about 14 in. square, grooved suitable for 
piling or other purposes.—Apply, PETHIOK BROS., 
Vauxhall Bridge Office, Westminster, S.W. Q 496. 


Factory Plots, Freehold, 


cheap, convenient and close to London, from 
1 acre upwards; abundant labour; low rates for 
traffic; close to main line station.—OSBORNE, 15, 
Q 494 


Cast-Iron Tanks. 


ke Sale, 

70 tons Planed Tank Plates, stock, £5 ton, 

or will quote finished tanks and erection. — 

STEAVENSON & CO., 21, Lime Street, London, E.C. 
_Q 609 

















lectric Generating Plant 
FOR SALE, in first-rate condition ; capacity of 
plant, 35 K.W. and 90 K.W., 105 volts ; direct- “coupled 
to Belliss Engines; also Boilers, Swite hboard, &c. ; 
low price for cash.—Apply, PLANT, care of WALKER’S 
Advertising Agency, 79, Cornhill, E. C. Q 570 


[wo Cornish Vacuum Pumps 

(nearly new) FOR SALE, separately or in one 
lot: 10 in. by 14 in. by 12 in., fitted with manganese 
bronze rod, water sealed gland and gun-metal lining ; 
only in use a few months.—Address, in first instance, 
Q 461, Offices of ENGINEERING. 


PorSale, a12 in. Dumpy Level, 


second-hand, by Elliott Bros., with Tripod, 

Staff and Case complete, in excellent order; price 
£10; originally cost £15.—Apply, C. L. SHELL, 
ag Hermitage, Harrow, where the instrument may 
be seen. Q 634 


Fer Sale, Single Cylinder 
Double-acting Horizontal STEAM ENGINE; 
cylinder 144 in. by 3 ft. stroke; new Proell governor: 
sight-feed lubricator ; effective 48 HP. ; ; in thorough 
working order. — Address, in first instance, Q aa 
Offices of ENGINEERING. Q 61 


For Sale, Roots’ Blower, Six, 


5 ton 8-in. C.-I. PIPE, Steam Whart ORANE, 
Hydraulic and G. M. PUMPS, 3 in. Shafting, Self. 
Oiling Bearings, Wall Brackets, Pulleys Lift, Ware- 
house Cranes, &c.; all nearly new.—BARRATT, 4, 
West Grove Terrace, Blackheath, S.E. 57 


Ror Sale, Three Wilson Gas 


PRODUCERS, 10 ft. dia. by 12 ft. high, with 
automatic cleanin arrangements and iron coal stage, 
36 ft. by 26 ft. is has proved a highly efficient 
plant during several years’ work, but owners have no 
further use for it. — Address, Q 329, Offices of En- 
GINEERING. Q 329 




















the partly-finish parts to 
Steam Pump, 8 in. and 4 in. cylinders; two 10 in., ~ 
one 12 in., one 14 in. Centrifugal Pumps. Many tons 
of Castings, new Bar Iron, Pulleys, Miscellaneous 
Stores and Effects. The entire collection of Patterns 
and Drawings. The usual Office Furniture and Fittings. 

The Extensive Long Leasehold LAND and BUILD- 
INGS, occupying about 1 acre, will be offered for Sale 
in One Lot on the Works Premises, on WEDNEsDAyY, 
Juty 1st, 1903, at 10.30 o’clock, immediately before 
offering the Plant, &c., in detail. 

On view the Day preceding and Mornings of Sale. 

Admission by Catalogue only, which may be ob- 
tained on application to the Liquidator, Mr. J. Haury, 
at the Works; Messrs. ELkiIn & Henriques, Solicitors, 
3, Salter’s Hall Court, Cannon Street, London, E.C. ; 
or of the AUCTION EERS, 46, Watling ‘Street, London, 
E.C., and Albert Square, Manchester. 

Telegrams : — “Indices,” London; ‘“ Indicator,” 
Manchester. Telephones : — 5077, Bank, London ; 
8218, Central, Manchester. Q 573 


FOR SALE. 


Modero Electrical Engineer- 


ING WORKS FOR SALE, as a going concern, 
equipped with up-to-date machinery for economical 
production. Land area4105 square yards on 990 years 
lease, subject to small chief, with room for extension ; 
situate in Salford, Manchester ; moderate purchase 
price.—For full particulars apply, Messrs. DAVID 
SMITH, GARNETT & CO., Chartered Accountants, 
22, Boo! oth Street, Manchester ; or to WHEATLEY 
KIRK, PRICE & CO., Albert Square, a. 














Ke Sale, a Marine Engineer- 
ING BUSINESS in the North of England, 
doing a big turnover. To a sound practical man 
capable of introducing a minimum capital of £2500 
this is a splendid opportunity, as the present. pro- 
rietors would leave the bu!k of the purchase money 
n the concern.—For further particulars apply to 





F. HILDITCH & CO., Chartered Acpountanta, 6, oer 


Street, Liverpool. 


608 | FLEMING & JACK, Motherwell 





Ro Sale, Two Single-cylinder 
HORIZONTAL ENGINES, with double-beat 
throttle valves ; adjustable expansion and governors ; 
all in good order ; cylinders 14} in. by 28 in. stroke, 

and lijin. by 22in. stroke. Designed for 100 lb., 

but can be used for any less pressure. — Apply, 
COOKSON & CO., Newcastle-on-Tyne. Q 450- 


jie Sale, by Private Treaty, 


Four POWERFUL STEAM TRAM ENGINES, 
in first-class order ; standard gauge, copper fire- boxes. 
Written offers to be forwarded to the undersigned 
not later than the 31st of July. 

N. THOMAS, Generel Manager, es : 

55! 


Office, Huddersfield. 
New Steel 


Fer Sale, 


LANCASHIRE BOILERS, ready for immediate 
delivery :— 
Two 30 ft. by 8 ft. 0 in., for 100 lb. working pressure. 
Two 30 ft. by 8ft. Oin., ,, 160 Ib. ie ee 
Two 30 ft. by Sft. Oin., ,, 120 Ib. 
Other sizes in progress.—SPURR, INMAN & CO., 
Lrp., Calder Vale Boiler Works, Wakefield. 6051 


ror Sale, 15-ton Square Shaft 


OVERHEAD TRAVELLER, 48 ft. 14 in. span, 
in splendid order, and only being disposed of to make 
room for a heavier crane. Can be seen working. 

‘ — easily be converted to single motor electrio 
ve. 
Price and full particulars from SD en 


Jy ectric Installation Ready 


FOR DELIVERY, consisting of Mather & Platt 
res 














mrtg ge Sg ged DYNAMO, 250 volts and 1400 am: 
and GALLOWAY VERTICAL 

POUND ‘CORLISS ENGINE, » 600 to 700 I.HP. 

on 18 in. and 34in., stroke 36 in. ; suitable tor 
b. pressure. Low — for immediate sale. 


Por GRLLOWAYS LIMITED, Manchester. 


Q 35 - 
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BALDWINS, 


FORMERLY 


E. P. & W. BALDWIN, LTD. 

ALFRED BALDWIN & CO., LTD. 

WRIGHT, BUTLER & CO., LTD. 

THE BLACKWALL GALVANIZED IRON CO., LTD. 


LONDON OFFICE: 


5, FENCHURCH STREET, E.C. 


IRON & STEEL SHEETS. 
TIN PLATES, TINNED SHEETS, &c. 


GALVANIZED 
CORRUGATED 


AND 


FLAT SHEETS. 


IRON ROOFS & BUILDINGS. 
TANKS « CISTERNS. 





GALVANIZERS OF ALL KINDS OF IRONWORK. — 
(astings, Iron and Brass. 


HINE-MOULDED WHEELS. 
i D. PHILLIPS, 
2 612 








Send Specification, &c., to CHARLES 
Emlyn Foundry, Gloucester. 


Ka Immediate Sale, Three 
ACCUMULATORS, 5 in. Ram, with three 
Sets of Pumps. Buyer may have one Accumulator, 
two or three separately or together. . 
Address, CHARLES D. PHILLIPS, Emlyn Works, 
Newport, Mon., and Gloucester. Q 611 


| ocomotives, 11,including 8 in. 
to14in., fourandsix wheelers, for4 ft. 8}in. gauge. 

Three 60 N.HP. Locomotive-type BOILERS, for 1401b. 
working pressure. : 

One 60 N.HP. ditto, for 120 lb. working pressure. 

One 50 N.HP. ditto, ,, 100 Ib. a ne 

One 20 N.HP. ditto, ,, 100 1b. A eeetiaee 
Customers’ own locomotives taken in exchange or 

repairs. Several other sizes not yet absolutely ready. 

-CHARLES D. PHILLIPS, Emlyn Engineering Works, 

Newport, Mon. (and Gloucester). 5534 


a] 

A ike Sale, a perfectly New In- 

VERTED VERTICAL HIGH-SPEED ENGINE, 
open type, with ee prevention front; 
cylinders, high-pressure 7 in. dia., low pressure 124 in. 
dia., stroke 7 in., revolutions 500 per minute, steam 
pressure 160 lb., circular central valve serving both 
cylinders ; complete oiling arrangement from central 
tank, equilibrium throttle valve; suitable for con- 
necting directly to dynamo ; B.HP. 30 to 50. Photo 
and price on application.—BRAZIL, HOLBOROW AnD 
STRAKER, L1p., Vulcan Ironworks, Bristol. P 758 


Ke Sale, the Two Temporary 


FOOTBRIDGES on either side of London 
Bridge, consisting of Lattice Steel —, 12 ft. wide, 
two being 158 ft. long, and eight being 147 ft. long ; 
also the 3-in. Wood Decking, Iron Palisading, Corru- 
gated Iron Roofing and Electric Light Fittings, 
complete, suitable for light railways or road bridges 
over rivers, canals, railways, &c. These spans are 
bolted in sections, convenient for taking down and 
re-erecting, and are capable cf carrying a rolling load 
of about 200 tons.—For particulars apply to PETHIOK 
BROS., Vauxhall Bridge Office, Westminster, ay 














N ew Machine Tools for Sale, 
at less than market prices :— 
Motor-driven 8. S. and S.C. LATHE, to swing 28 in., 


bed 13 ft. 4 in. 
Double-geared ditto, to swing 26 in., bed 14 ft. 


Ditto ditto, to swing 18 in., bed 9ft. 4 in. 
Four Hollow-spindle ditto, toswing 17in.,bed 8ft. 4in. 
Ditto ditto, toswing 28in., bed 12ft. 2in. 


Double Turret-headed LATHE (by Garvin Machine 
Tool Co., U.8.A.). 

Double-geared Turret and Forming LATHE (by 
American Tool Co.), 8} in. centres. 

Hollow-spindle ditto, 3} in. centres. 

Treble-geared Turret and Screw-cutting LATHE (by 
Pratt & Whitney, U.S.A.), 7 in. centres. 

Double-turret Automatic Screw & Forming MACHINE. 

Automatic Tapping MACHINE. [8 ft. 6 ia. gap beds. 

Three Double-geared 8.C. LATHES, 9 in. centres, 

Three Double-geared Plain MILLING MACHINES, 


over! xs teed 
ted Catalogue post free. 5890 
THOS. W. WARD, ALBION Woane, SHEFFIELD, 
___ Telegraphic Address : ‘* Forward, Sheffield.” 


A. G. Mumford, 


Culver Street Engineering Works, 
COLCHESTER. 

Contractor to ADMIRALTY, WAR OrFicx, CROWN AGENTS 
for the CoLontes, and Foreign GoviRNMENTS. 
STANDARD PATTERNS LAUNCH and MARINE 
ENGINES in stock and in progress. 

COMPOUND SURFACE CONDENSING :— 





Cylinders diameter stroke 

24in. and Sin. by 4in, Admiralty pattern. 
3in. and 6in, by” 5in. ” 

3gin. and7hin. by. 5in. ” 

4fin. and 9in. by 6 in. ” 
5in. andl0in.” by’ 6 in, ” 
6in. and12in. by 7 in, ” 
7in. andil4in. by 7 8in. = 
8in. andl6in. by 10in. 7 
9in. and18in. by 12 in, ” 

10in. and20in. by 14 in. —~ 

llin. and22in. by 16in. re 

12in. and 24 in. by 16in. ” 


l4in. and 28 in. bj 


; a iv 18 in, 
New designs and highest class workmanship. 
Catalogue and full particulars on application. 


5672 


7] Combined Beam 


SALE. — Messrs. CHAPMAN & FURNEAUX, late 
BLACK, HAWTHORN & CO. 


& W. Hawthorn, Leslie 


R. AnD CO., Lp., Forth Banks Locomotive Works, 
Newcastle-on-Tyne, having purchased from Messrs. 
Chapman & Furneaux (late Black, Hawthorn & Co.), 
the whole of the Patterns, Drawings, Goodwill, &c., 
of their Locomotive Business, will have pleasure in 
TENDERING for DUPLICATE PARTS and REPAIRS, 
or NEW ENGINES when required. 5615 


Piectric Light Engines for 


SALE :— 

Side - by - side’ Horizontal Compound ENGINE (by 
Fowler & Co.), 20 in. and 35 in. cyls., 36 in. stroke, 
15 ft. rope flywheel; new in 1896. 

Horizontal Compound Corliss ENGINE (by Victor 
Coates & Co., Belfast), 17 in. and 34 in. cyls., 
36 in. stroke, 14 ft. rope flywheel ; new in 1892.; 

Side-by-side Hori. Compound ENGINE (by Fowler and 
Co.), 11 in. and 18 in. cyls., 20 in. stroke, 10 ft. 
rope flywheel ; new in 1893. 

Three Vertical Side-by-side Compound ENGINES (by 
Brush Electrical Co.), 9 in. and 15 in. oyls., 10 in. 
stroke, rope flywheel 6 ft. 4 in. 

The above Engines may be seen running. 
For further particulars apply THOS. W. WARD, 
Albion Works, Sheffield. elegrams: ‘Forward, 

Sheffield.” Q 575 


IMPORTANT TO SHIPBUILDERS AND OTHERS. 


John H. Riddel, 40, St. Enoch 


Square, Glasgow, has ON STOCK, to be seen at 
Glasgow :— 
New Punching and Shearing Machines, ‘‘Cam Lever” 
and ‘‘ Eccentric” type. 
Plate Edge Planing Machines, to plane plates 20 ft., 
26 ft., 30 ft. and 35 ft. long. 
Plate Straightening Rolls, 6 ft. long by § in. thick. 
Bending, Horizontal Punching and 
Angle Iron Cutting Machines. 
Single Standard ‘‘ Rigby” type Steam Hammers. 
Countersink Drilling Machines, &c. 
We have also on Stock a large number of good 
Second-hand Shipyard Machines of various kinds. 
Lists and particulars on application. 
Instant Delivery can be given. 5624 


MISCELLANEOUS. 
CONSULTING ENGINEER. 


live, M. Inst. C.E., 
W.TO 


y . BOX 1103, CAPE TOWN. _Q.626 
Cartoons and Diagrams 


for Parliamentary Committees, Public Meetings, &c. 


obt. J. Cook & Hammond 


(Established in Westminster, 1860), 
LITHOGRAPHERS, 
2and 8, TOTHILL STREET, WESTMINSTER. 
Tele, Add. : “‘ Cartoons, London.” Tel. No. 185, Westminster. 


Bellows, Portable Forges, 


Smiths’ Hearths, Boshes, Tuyeres. 
(Old Bellows, Forges repaired). 
CRAQCKNELL’S BELLOWS CO., Birmingham. 


elta Metal. 
Forgings, Castings, Bars, Sheets, Wire, Tubes. 
THE DELTA METAL CO., Lrp., 6035 
____110, Cannon Street, LONDON, E.O. 
HIGH-SPEED TOOL STEEL. 


arge Exporters to the 
Continent, United States and the Colonies are 
INVITED to COMMUNICATE with the Advertisers, 
who offer the best line hitherto produced, and at 
prices that will defy competition. Quality can be 
proved, and satisfactory terms can be made with the 
firm that can take it up and push it. 
Address, Q 635, Offices of ENGINEERING. Q 635 


Tue Giascow ROLLING STocK AND PLANT WORKS. 


Ht: Nelson & Co., Ltd., 
BUILDERS OF RAILWAY CARRIAGES, 
WAGONS, TRAMWAY CARS and LIGHT RAILWAY 
Rouiine Stock OF EVERY DESCRIPTION. 
Makers of WHEELS and AxLEs, RAILWAY PLANT, 
Foreing, Smith Work, IRON AND Brass CASTINGS. 
Registered Office and Works : Motherwell. 
Glasgow Office : 160, Hope Street. 3382 
London Office : 14, Leadenhall Street, E.C. 


& W. MacLellan, Limited, 
© CLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DESCRIPTION, 

RAILWAY IRONWORK, BRIDGES, ROOFING, &c. 
Chief Offices : 129, Trongate, GLasGcow. 8547 
Registered Office : 8,Gt. Winchester St., London, E.C. 


R Y. Pickering & Co., Ltd. 

° (Established 1864). 

BUILDERS of RAILWAY CARRIAGES, WAGONS, &. 

Makers of CARRIAGE and WAGON WHEELS and 

AXLES, and all classes of RAILWAY IRONWORK. 
RAILWAY WAGONS for HIRE. 3434 


Chief Works and Offices: WISHAW, near GLASGOW. 
London Office : 3, Vicrorta STREET, WESTMINSTER, S.W. 


Midland Ry. Carriage 


he 
4’: AND WAGON COMPANY, Limitep, 
Manufacturers of RAILWAY CARRIAGES, TRAM- 
CARS, WAGONS, and RAILWAY IRONWORK of 
every description. Wagons built for Cash, Deferred 
Payment, or Hire. E. JACKSON, Secretary. 
Chief Offices: MipLaAND Works, BIRMINGHAM. 
Branch Works: ABBEY WorKS, SHREWSBURY. Od 5667 
London Office: ScrroLK House, Lackexce Pountwry Hit. 


he Metropolitan Amalga- 


MATED RAILWAY CARRIAGE AND 
WAGON COMPANY, Limitep. 

Makers of RAILWAY ROLLING STOCK of all 
descriptions, 

Works — ASHBURY, MANCIESTER; LANCASTER, 
LANCASTER ; BRITANNIA, BIRMINGHAM; SALTLEY, 
BIRMINGHAM ; OLDBURY, BIRMINGHAM ; PETERBOROUGH. 
London Offices—36, VicrorIaA , WESTMINSTER. 
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Head Office—OLpBuRY, BinMINGHAM. Telephone, 46. 
Telegrams : ‘‘ Carriage.” 57 
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Filed with the Registrar of Joint Stock Companies 
ns tn Scotland. 


The Subscription List will open on Saturday, 27th June, 
and close on or before Tuesday, 30th June, 1903. 


Bree Peebles & Co., Limited, 
ENGINEERS, TAY WORK3, EDINBURGH. 
Incorporated under the Companies Acts, 1862 to 1900. 


CAPITAL: - - £200,000, 

DIVIDED INTO 
20,000 Six per cent. Cumulative Preference 
Shares of £5 each : A p ‘ 
(For each year in respect of which more 
than 6 per cent. is paid on the Ordinary 
Shares the Preference Shares will receive 
the same rate of Dividend as the Ordinary 
Shares with a maximum of 7} per cent.) 
20,000 Ordinary Shares of £5 each i 


£100,000 


100,000 


£200,000 
Issue of 20,000 Preference Shares and 3000 Ordinary 
Shares at par. 
Payable £1 per Share on Application. 
2 per Share on Allotment, 
2 on 2lst August, 1903. 


“£5 per Share. 


DIRECTORS. 
WILLIAM OARMICHAEL PEEBLES, 


Hope Lodge, Trinity, Edinburgh, 
Engineer, 
ARTHUR CHARLESWORTH PEEBLES, Joint 
Bnglaeer, Trinity, Edinburgh, Managing 
ROLAND SYDNEY PORTHEIM, 39, | Directors. 


Victoria St., London, S.W., Engineer, 
MONTAGUE TABOR PICKSTONE, Tay 
Works, Fdinburgh, Engineer, J 
HENRY MUNGALL, Coalmaster, 20, Royal Terrace, 
Edinburgh. 


BANKERS. 
ROYAL BANK OF SCOTLAND, Edinburgh, Glasgow, 
London and Branches. 
SoLiciTors. 
WYLIE & ROBERTSON, W.S., 54,“Queen Street, 
Edinburgh (For the Vendors). 
DAVIDSON & SYME, W.S., 28, Charlotte Square, 
Edinburgh (For the Company). 
‘Av 


UDITORS, 
ROBERTSON & OARPHIN, C.A, Edinburgh and 
Glasgow. 


BROKERS. 
LAURIE, MILLBANK & CO., 31, Threadneedle Street, 
London, E.C. 
H. GILMOUR & SHAW, 18, St. Andrew Square, 
Edinburgh. 
SECRETARY (pro tei.) 
JOHN REID PEEBLES. 
R&GISTRRED OFFICE. 
TAY WORKS, EDINBURGH. 


ABRIDGED PROSPECTUS. 


[THE Company has been formed to acquire asa going 

concern, and to carry on the old-established 
business of D. Bruck PREBLES Co.. Engineers, 
Edinburgh, with offices in London, Cardiff, Manchester 
and Newcastle-on-Tyne, and agencies in other towns. 


The Managing Directors state that :— 

_ “*The reason for converting the business into 
a Limited Company is:—Firstly, to psy to the 
Trustees of the late Mr. D. Bruce PeesEs the sum 
of £30,000, as under the terms of the will they 
have only power to retain a limited holding in the 
business ; secondly, to provide additional capital 
for extension. 

“The business was established in the year 
1866 by the late Mr. D. Bruck PEEBLES, whose 
many valuable inventi of gas apparatus soon 
brought the firm’s appliances into wide use both 
in Gas Works and by Gas Consumers. 

“The Electrical Department was added in 
1898, and from the firat has been a success, the 
sales of each year showing a marked increase on 
the previous year. The manufactures in this de- 

rtment include Dynamos, Motors, Alternators, 

oosters, Switchgear, and every description of 
Electrical Plant for Tramways, Lighting and 
Electrical transmission of power. 

** The orders received during the five months 
ending 31st May, 1903, exceed those of the corres- 
ponding period of any year of the firm’s existence. 

** An Agreement has been entered into dated 
1st April and 12th May, 1903, whereby the firm 
has for a period of ten years from 30th May, 1902, 
acquired the sole meneeane rights for Great 
Britain, her Colonies and Dependencies, under the 
electrical patents of Messrs. GANz & Co., Budapest. 

“The firm has acquired, on favourable terms, 
10 acres of land with the option of four additional 
acres adjoining, at East Pilton, on the Caledonian 
line to Granton, about two miles from Princes 
Street Station, Edinburgh, where new works are 
now under completion, and are being fitted with 
the most modern labour-saving and automatic 
machinery. These new works cost £53,000 (ex- 
clusive of existing plant); the buildings are being 
rapidly completed and finished within 
three months. Sidings have been laid direct into 
the works, and every facility is being provided 
for the rapid handling of goods.” 

The Auditors, Messrs. Robertson and Carphin, 0.A., 
Edinburgh, have given the following Certificate of 
Profits for the three years ending 3lst December, 1902, 
which profits were of course earned upon the capital 
then in the business, and without the aid of the new 


works :— 
AUDITORS’ REPORT. 
Epinpur@H, 17th February, 1903. 

We have examined the Books and Accounts of 
Messrs. D. Bruce Peesies & Co., Gas and Electrical 
Engineers, Tay Works, Bonnington, Edinburgh, for 
the three years ending 3lst December, 1902, and we 
certify that the Profits have been as follows :— 
For the year ending 31st December, 1900 £9,719 10 0 
1901 13,917 17:2 
+9 ” ” 1902 13,436 79 

These results have been arrived at after providing 
for all working expenses, including Partners’ and 
Managers’ Salaries, Repairs, Renewals of Tools and 
Machinery, and Dep tion at the rate of 5 percent. 

rannum on the book value of the Working Plant, 

ut without deducting Interest on Capital and Loans, 
or Income Tax paid on Profits. 

(Signed) ROBERTSON & CARPHIN, C.A. 

The Company will take over the business as at 31st 
December, 1902, and will be entitled to the Profit 
made since that date, under deduction of Interest at 
5 per cent. per annum, on the purchase-price from 
31st December, 1902, till date of payment or allotment 
of the Shares as the case may be. The Company will 
collect the debts due to the business then outstanding 
and account to the Firm therefor ; on the other hand, 
the Firm will pay the debts of the business due at 

e. 





” ” ” 





The sum so withdrawn in cash is, as already 
mentioned, to be paid to the Trustees of the late 
Mr. Bruce Peebles, the remainder of the proceeds of 
the issue being retained by the Company. 

The property to be juired by the Com 
consists of the following Lg . aii 


chinery, Movable Plant, £ °° ad 
Patterns, including Gas and 

Electric Services, Stock, 

Stores, Work in Progress and 

Finished Stock, valued at .. 61,964 3 6 


Sundry Investments, &c., entered 





in the Balance Sheet at 806 9 9 
Cash for Working Capital 25,017 19 5 
* 87,288 12 8 
Trade Marks, Patents and Trade 
Names of the Firm, the Good- 
will of the business and the 
Vendors’ interest in all con- 
tractsin connection therewith 27,711 7 4 
£115,000 0 0 
The purchase-price has been fixed at £115,000, pay- 


able £85,000 in Ordinary Shares and £30,000 in cash. 


Inadditiontotheassetsshownabove £87,288 12 8 
The net proceeds of the present 
issue will be applied :-— 
I. In payment of new Buildings, 
Machinery, Tools, &c. i 53,000 0 0 
Il, Foradditional Working Capital 22,000 0 0 


Making the Total Assets (exclusive 
of Trade Marks, Patents and Goodwill) £162,288 12 8 


Taking into consideration that double the capital 
hitherto employed will be available, and that the 
manufacture will be conducted under more economical 
conditions in the new Works than was possible here- 
tofore, the Directors are of opinion that the profits 
will be doubled, or say £26,000 per annum, but an 
increase of less than £5000 only per annum (after 
allowing for Reserve) would provide for the Preference 
Shares receiving their maximum dividend of 74 percent. 

By the Memorandum of Association it is provided :-— 


(1) That the Preference Shares be entitled to a 
cumulative preferential dividend at the rate of 
6 percent. perannum, _ 

(2) That at least 10 per cent. of the annual net 
profits (before paying the said preferential divi- 
dend) shall be put to a Reserve Fund to be invested 
outside the business until such fund amounts to 
£25,000, at which figure it is to be maintained. 

(8) That in any year in respect of which a 
dividend in excess of six per cent. shall be paid 
on the Ordinary Shares, the Preference Shares 
shall be paid such a dividend as will (including 
the fixed dividend) raise their dividend for that 
year to the same dividend as that paid on the 

. Ordinary Shares, but not exceeding 7} per cent. 

(4) That in a winding-up the Preference Share 
capital be paid off in priority to the Ordinary 
Share capital, and after the Ordinary Shares have 
been paid off the Preference Shares shall 
participate in the distribution of any surplus 
assets equally with the Ordinary Shares, but so 
that not more than a sum equal to 25 per cent. on 
the capital paid up on each Preference Share shall 
be paid. 

The Borrowing Powers are limited to £50,000, but 
may be increased by special resolution of the 
Preference Shareholders. 

The qualification of each Director is the holding of 
£1000 of the Capital of the Company, and the Directors’ 
remuneration has been fixed at £150 per annum each 
with £50 per annum additional to the Chairman. 
The Managing Directors will receive by way of an 
additional remuneration £500 = annum a piece; 
there will also be paid to each Managing Director a 
bonus of £125 for every 1 per cent. dividend paid 
on the Ordinary Shares in excess of 8 per cent. per 
annum, such bonus not.to exoeed to each Director 
£500 as a maximum. The remuneration of the 
Directors will run as from ist January, 1903, the 
arrangement with the Managing Directors being for 
seven years from that date. 

The Company will not go to allotment unless the 
issue is fully subscribed. 

Stock Exchange quotations for the Preference Shares 
will be applied for in London and Edinburgh. 

The total expenses of the formation and registration 
of the Company and of this issue (inclusive of the 
sum of £8400 to be paid to the Lonnon Trust Company, 
LiMiTED, under the agreement above referred to) is 
estimated at £10,000. 


Applications should be made on the form accom- 
panying the Prospectus, and be sent to the Bankers, 
with the deposit on applicati If no allotment is 
made, the deposit will be returned in full, and where 
the amount allotted is less than the amount applied 
for, the balance will be applied towards payment of 
the t due on allot t 


Copies of the full Prospectus and Forms of Applica- 
tion may be obtained from the Bankers, Brokers and 
at the Offices of the Lonpon Trust Company, Limited, 
37, Lombard Street, London, E.C. 


25th June, 1903. Q 668 


Tut CALYX CORE DRILL, 


With Coal Core Saving Appliances. 
CONTRACTORS FOR 


BORING GOAL, WATER, &. 


-- THE.-.- 6047 
NEW CALYX DRILL & BORING CO., Ld. 
Dashwood House, LONDON. E,C. 
PORTABLE CRANES, 
OVERHEAD CRANES, 


HYDRAULIC CRANES e) 
WHARF CRANES, & 
























DERRICK CRANES, 
FORCE CRANES, 
WALL CRANES, 
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le MARSHALL, SONS & CO,, LT- exnsBonoued, England, 


pm Telegrams: ‘‘ Marshalls, Gainsboro’.” Telephone No. 10. GENERAL ENGINEERS 


ALSO OFFICES, SHOW ROOMS AND STORES AT ° ’ AND 


79, Farringdon Road, LONDON, E.C. MANUFACTURERS OF 


, Telegrams: ‘‘ Engine, London.” Telephone No. 648, Holborn. 
And at CALCUTTA and BOMBAY. PORTABLE ENGINES, Simple and Compound.. 
ee SEMI-PORTABLE ENGINES, Simple and Compound, 


UNDERTYPE ENGINES, Simple and Compound, 
GRAND PRIX & GOLD MEDAL, ryan ENGINES up to 1000 HP. 

PARIS, 1900. VERTICAL ENGINES, Simple and Compound. 
TRACTION ENGINES and ROAD ROLLERS. 
THRASHING MACHINERY for all Countries, 
75,000 GRINDING MILLS. | SAWING MACHINERY. 


“« ENGINES and BOILERS made. GOLD DREDGING PLANTS, 
Iustrated Catalogues on application. TEA PREPARING MACHINERY, &e. Od 2529 


AN Ke 
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PORTABLE ENGINES, 2 to 40 N. HP. 








GEORGE RUSSELL&6O., Ltd. 
MOTHERWELL, near GLASGOW, 

Engineers and Builders of 

all Sizes and Classes of 








































13 YEARS CONSTANT WORK. 
“Our Pulsometer which we purchased of you 
























PULSOMETER | some thirteen years ago & has been in constant work 
. — ever since. has now got a little worn in the castin 
ENGINEERING AS of the ball sheale valve. We should be glad if ai 
C° I™P READING. 2 ae would send us that part of the pump that we might 
a replace the old one & we think the pump will then be 
















Ne 


practically as good as new.” 




























By Royal — Patent. PATENT ROLLED pager sen rin ig | 
| ie B FRICTIONAL | 
COUPLINGS. | 





a42 SHAFTING ~€ 


IN IRON AND STEEL. The Kirkstall Forge Oo., Leeds, 


SOLE MAKERS. 5116 





B. «& S. MASSEY sz 


Work done under our 


| Sov. PATENT PNEUMATIC POWER HAMMER. #@BBA 
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SIMILAR WORK CAN Nad 
I= HEAT = 
ALWAYS BE SEEN , > bk sel 
QN° HEAT 7 
IN OUR SMITHY. SSS a ne 
5S HEAT 
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